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STEEL AND CAST STEEL.

The growing importance and increasing employment of
steel in machmery and shlp building, and the frequent use
of the term in speaking or writing of mechanical industries,
have tended to confuse the popular ideas as to what steel is,
and what steel was. The word itself conjures up ideas of
cutting implements mainly, of a metal capable of being ‘so
hardened and tempercd as to cut other metals, rocks, and
almost all mineral substances as well as to work wood and
a hundred other soft materials. And when steel is spoken of
as being used for shafting, for heavy castings, for plates of
which to build up the sides of ships, for railroad rails, and
similar purposes, the ordinary and unmechanical mind is
confused, and doubts the economy and the advantage of
using the material for such purposes. Perhaps a brief de-
scription of processes may serve to make distinction.

For the production of cast steel the best Swe:dish iron is
used, that known to the trade as ¢ Danemora iron” being
generally employed, although iron possessing similar pro-
pertiesbut from other localities is largely used. Bars about
three inches wide by five-eighths of an, inch thick are of a
handy and much used size.
chambers with fine charcoal, and so arranged that no two
bars touch, and fires are kept up from nine to fourteen days
by means of furnaces of anthracite coal. Bituminous coal
also has been and is used with satisfactory results. Test
bars may be drawn from time to time, until by the judg-
ment of an experienced workman the cementation is com-
plete. This roasting of the iron in combination with char-
coal imparts to the iron a certain degree of carbon as com-
pared with the other constituents, that has the effect to
totally change its nature.

When removed from the cementation furnace the bars
ale covered with blisters, hence the name ¢‘ blister steel”
for steel in this condition. Formerly—within forty years—
this blister steel was largely used by blacksmiths for pur-
poses for which now only cast steel is employed. In the
‘“relaying” of axes, for instance, it was used, the quality of
the steel being greatly improved by repeated hammerings
after heatings.

The bars of blistered steel are very brittle, and are broken
up into pieces of about one pound weight or less, put into
crucibles of plumbago, and subjected to an enormous heat
for from two to two and a balf hours, and then poured into
cast iron moulds of cylindrical form inside, the ingot thus
cast weighing about fifty pounds usually, although much
larger ingots are made if the after nature of the work re-
quires it, or the resultant product demands. If the top of
the ingot, while in a fluid state, does not sink in the center

. # [(the moulds being pleced-omomd wirtte tio—stoct - pouTedy, |

it is evidence that the casting is unsound, and no after re-
heating™ and hammering ¢an rectify the fault, the only
remedy being to break up and remelt the nhonéycombed
steel.

The ingots aré reheated after being cast, and subjected to
the hammer and then to the rolis. And in tke form of flat
and ‘round bars, and rods, and plates, this product goes out
to the world as cast steel, the great cutting material.

For the production of the steel ‘used for building and com-
mon mechanical purposes and for railroads there are several
processes, but they each bring about a simifar result, and
except for details of manipulatioz and employment of dif-
fering means, use the same materials. In some cases the
steel is made from the ore, but in most from the iron (cast).
The Bessemer process will probably stand as a sufficiently
general type of the principle of ¢ converting” to enable the
reader to understand the difference between ¢‘ steel and cast
steel.” 1In the conversion of iron into common, or Bessemer
steel, the iron used is pig, or cast iron, and not wrought
iron in bars. This iron is selected for the quality of its ore,
and so mixed as to aid in the process of conversion and to
produce satisfactory results. These particulars are unneces-
sary for the purposes of this article.

The iron is melted in a cupola just as it is in any iron
foundry, and’ when melted is run into an immense pear-
shaped or pitcher-shaped vessel suspended on hollow trun-
nions, through which a powerful blast of compressed air is
driven by means of blowing cylinders at a pressure varying
from fifteen to twenty-five pounds per square inch. This
pressure is varied during the process, which for seven tons
of melted iron would require fifteen or eighteen wminutes.
This blast of air rushes through the boiling metal; burning
out the phosphorus and sulphur, and a portion of ‘the car-
bon, usually about 10 per cent. This loss of carbon is made

These are packed in air tight

up by the addition of a certain amount of spiegeleisen to the.

ingredients.  ‘‘ Spiegeleisen ”—* mirror iron”—is an iron
containing an unusual amount of carbon.

The converters are made of thick boiler iron, and lined
with a cement of ground flint and quartz, fire clay not being
sufficient to withstand the intense heat generated by the
union of the oxygen of the blast with the sulphur, phos-
phorus, and carbon of themetal. The end of the converting
process is determined by the color of the flame rushing from
the top of the converter. At first, when the blast is first pus
on, it is blue and smoky, afterward red, then graduating to
yellow, and at last to pure white.

When the process is completed the blast of air is shut off,
the immense pitcher is turned on its trunnions, its contents

poured into large ladles, which empty into iron moulds, |

casting huge ingots, sometimes of a weight af 3,000 pounds.
The after working of this Bessemer steel 1ssfmilar to that of
cast steel; a reduction by hammer and rolls.

It will be seen from these general descriptions that the
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production of *¢ decarbonized,” *‘ crude,” **low,” or ¢ Bes
semer ” steel and that of cast steel are different in materials
used, methods employed, and in results reached.
. >t
FINICAL FINISH,

If mechanics generally realized how much labor is lost in
the mere ornamentation of useful tools, they would discour-
age it in their own practice, and in their patronage of the
manufacturers. There is a grateful sense of beauty in a well
finished tool, but to the mechanical eye this finish is more
in good proportion and adaptability to use than in meretri-
cious ornamentation.

There is much time wasted in the shop by foolish ex-
perimenting to ascertain how much of fantastic ‘ giggering”
can be crowded in a small space on a bench implement. A
simple scratch awl, that should be at best but a rod of quar-
ter inch octagon Stubs’ steel, tempered and sharpened, is
sometimes so crowded with filed facets and clamp turned
beadings as to become a most unhandy tool.

Sometimes more glaring substitutions of finical finish for
useful form are noticed. The employment of the knurled-
headed screw, or the knurled nut, for a thumb screw, or
“ butterfly ” head screw and nut, is very common. The
knurled head or nut can be formed in the lathe and presents
an elegant appearance, and it may readily be turned off a
bar or rod without the previous work of forging. But
when done, its entire leverage deperds upon the squeezing
power of the thumb and fore finger, the corruguted edge of
the nut or head bedded in the tender flesh of the balls of the
finger and thumb.  The butterfly thumb nut must be
forged, but this is no objéction when these nuts and screws
may be bought by the gross, drop-forged. and in just the
condition for finul finish. These nuts and heads are elegant
and easy to handle, and, mechanically considered, are quite
as ornamental as the knurled nuts.

-t PO

J apanese Seaweed,

Consul Quin, writing on the trade of Japan, mentions that
a considerable increase has lately taken place in the exports
of seaweed, and gives in his last report ‘the following de-
scription of the method in which cut seaweed is prepared
for the market. For making the finest cut seaweed, the
best long seaweed is used, the newer the better, on account
of the color. After the bundles are opened, they are picked,
and as much sand as possible shaken out; the selected weed
is then placed in large boilers, and is boiled for an hour or
more, until the proper color is obtained, which should be
quite uniform and of a good clear green. After boiling,
the seaweed is hung up on poles in the air te partially dry

Mt wfter which it is again carefully sorted, and all ragged

pieces and those of a pale whitish color are rejected; the
selected weed is then handed over to a number of women,
whu vpen 1t out and runl i 3nin fat onila of abont tan
pounds each. As soon as these coils have remuined long
enough to flaiten the seaweed, they are uncoiled, and the
pieces of weed are Jaid out one on the top of the other on a
board a little over four feet long, to the depth of eight to
tenjinches; they are then cut into four lengths of thirteen
inches each, and these pieces are tied into bundles ready for
the workmen to lay in the presses, which are about six feet
wide, thirteen inches deep (the length of the pieces of sea-
weed), and six feet high. At the bottom a row of wooden
slats, about two inches and a half broad, balf an inch thick
and thirteen. inches long, are placed edgeways, and upon
these the weed is laid carefully piece by piece in the frame,
the sides of which are kept in position by a rope stretching
across the top; a movable plank at the back, which is raised
as the workman proceeds, keeps the weed thoroughly even.
When the frame is full—about two tons going into one
press—a similar Jot of slats to those at the bottom are placed
on the top of the seaweed, and the whole is pressed as tight
as possible, by means of a rough capstan, to get rid of all
unnecessdry moisture, and to vender the mass firm enough
for cutting. The frame is then laid down flat; and one of
the side planks being removed, the compressed weed is
planed with an ordinary carpenter’s plane, set so as to cut
it to the required thickness—about one-twentieth of an inch
—along the edges and with the grain. The object of the
slats is to enable the workman to plane to the edges, and
they are removed one by one as he progresses with his work.
Each man can plane, on an average, one hundred and seventy
pounds of seaweed per day. After planing, the cut sea-
weed is taken out of doors and shaken out to dry on mats;
under favorable circumstances, one day is sufficient for this
operation, but it frequently happens that as many as three
days are required before it is dry enough to pack away.
After the final drying, the weed is ready for the market,
and is packed away in boxes containing about sixty-six
pounds each. The rejected ends of the first class seaweed
are used up, together with ordinary long seaweed of an in-
ferior quality, to make cut seaweed of a lower class. While
undergoing the various processes, the material loses 20 per
cent in weight, and that fact, joined to the price of the
labor expended in its manufacture, brings the cost to more
than double the average of long seaweed.

Pt

Iron as a Substitute for Lead in- Shot.

It is reported that a company has been formed in Iowa
for the purpose of manufacturing sporting shot from iron.
1t is stated that the trials which have been made of theshot
have proved it to be fully equal, and in some respects supe-
rior to the lead shot. Ovens are now being put up to anneal
the shot.
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Ice Storage for Family Use.

Wrap a block of ice in a blanket and hang it where there
is but little, it any, movement of the air. The ice will melt
very slowly; in part because the blanket is a poor conductor
of heat, but chiefly because the water produced by the melt-
ing of the ice is largely or wholly evaporated from the outer
folds of the blacket, and in vaporizing absorbs so much of
t¥e heat received from the surrounding air that the tempera-
ture of the ice is kept low. The inner folds of the blanket
will be frozen to the ice; the ice will rémain dry; and will
seem to evaporate rather than melt. The same ice, if ex-
posed to the air, or if covered with water, or if allowed to
stand where the water from its melting does not freely drain
away, will waste rapidly. i

A good ice house is one that does for a large quantity of
ice as nearly as possible what the flannel blanket does for
the singie block. Tt must cut off the heat of the adjacent
air and ground; it must secure the instant withdrawal from
the ice of all water; and it must utilize as far as practica-
ble the cooling effect of evaporation. The ice will inevita-
bly waste more or less; the great object is to delay the melt-
ing.

Another point is important. Tbe wastage of a large body
of ice is relatively much less rapid than that of a small body,
other couditions being equal. For example, a cube of ice
one foot on a side presents six square feet of surface for
melting. A cube ten feet on a side contains a thousand
times as much ice, but its melting surface is only a hundred
times greater, or six hundred squarg feet. Its relative ex-
posure to melting istherefore only one-tenthas great as that
of the smaller cube. If ice is stored at all, it is economy
to store liberally. ’

Fortunately the materials necessary for the construction
of an ice house, used simply for storage, are of the simplest

and cheapest character; and the actual cost of cutting and

housing the ice is usually so.low that there is no great need
of erring on the side of too small a store. )

Disappointment in the matter of #e keeping is usually
traceable to an obvious neglect of one or more of the es-
sential conditions illustrated by the blanket. The ice is
not sufficiently protected by impervious walls against the
inflow of heat from the outer air and the ground, though
the utmost care may have been taken to shield the house
from direct sunshine. Or the drip irom the slowly (or
rapidly) melting ice is not promptly got away from the
ice; or the drainage channel allows air to enter the house
and circulate between or around the blocks of ice. Some-
times proper care is not taken to avoid the frequent flow
of warm air into: the ice chamber when the doors are
opened for the taking out of ice, or the space next under
the roof is not properly ventilated to prevent its becoming
heated by sunshise-and to utilize whatever chilling effect
may be secured through the speedy evaporation of any
moisture that may gather over the ice.

The situation and construction most suitable for an ice-
house for family use have been well described in a recent
issue of the Century magazine, The writer says:

The best site for a-family ice house is some shady place
under a tree, or the north side of a building which is also
protected from the wind. Shade is of the first importance,
and shelter from the wind next: so if there is a choice, take
tie shady place. If a good position cannot be found, put it
anywhere. The melting ice in the house causes a constant
tlow of water. If thesoil on which the house is to stand
is sandy or gravelly, and has a geuntle slope, there is nothing
to do but to dig a cellar about two feet deep and fill it with
stones. Cover the upper layers with smaller stones and
sand. This will make the floor on which the ice is to rest.
The water will escape easily through the sand and stones,
and there will be no chance for currents of air to low up-
ward into the house. The tendency of the air in a badly
made ice house is always to flow through it. Therefore,
while there must be drainage, there must be no inlets for
air. If the soil is wet and not easily drained, the surface
must be covered two feet thick with stones, and the house
placed on top of this. If this is done, the sidesof the stone-
work must be made tight with nortar, to prevent the en-
trance of air. If provision must be made for carrying off
the water, the pipe may be trapped to prevent the air from
entering the pipe and thus getting into the house.
drained foundation having been prepared, a wooden sill
must be laid, on which the ‘walls are to rest. On this sill
will rest the uprights. These may be simply planks eight
inches wide and two-inches thick. They may be placed at
intervals on the sill, and held in place by a string piece on
top. On the outside of the uprights may be nailed boards
with battens of clapboards. On the inside they are simply
boarded up with cheap stuff. The whole aim is to make a
hollow wall. The space between the outside and inside
boarding must be filled solid with tanbark, saw dust, or
rough chaff of any kind. Upon the walls place a common
pitch roof, boarded and battened or shingled. It must be
rain tight, and must not be air tight. There should be an
opening at the ends, or a hood or ventilator, to permit a free
circulation of air through the upper part of the house. The
door should bave double wails filled with sawdust.

The ice should be cut with a saw into regular blocks, so
that they will pack snugly. Of course, the thicker the ice
the better; but carefully packed ice will keep if only three
inches thick, provided it is properly packed in freezing
weather, water being poured over each layer to fill the
spaces with ice and exclude the air. The interior of the
ice house should be cold before the ice is put in.

A well-!
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‘When the filling begins cover the entire floor with a layer
of sawdust, tan bark, chaff, or cut straw, six inches or a
foot deep. A space a foot wide should be left between the
walls of the hoase and the pile of ice. Where the ice is to
be piled lay down a floor of straight edged boards to cut off
the air and keep the ice layers level. Cover this floor with
athick layer of sawdust, and as the ice is laid down fill in the
space around the pile with sawdust and pack closely. This
filling is to be added as the ice pile is built up. Over the
top layer of ice put a liberal coating of sawdust or whatever
material has been used for the heat excluding blanket.

A pile of ice ten feet square and ten feet high will contdin
about twenty-five tons;.one twenty feet square and ten feet
high will contain a hundred tons, allowance being made for
unfilled spaces. Ice weighs 57°5 pounds to the’ cubic foot.
Calling it fifty pounds to the cubic foot as piled, any one can
roughly estimate the size of house required. It is well to
allow a half for wastage.

— i e e
Influence of Temperature on Magnetization.

M. Bersen has studied the influence of temperature on
the magnetization of iron, steel, nickel, and cobalt. He
places the bar to be experimented on in a constant magnetic
field, at different temperatures, and compares its magnetic
moments. To make this comparison he adopts the method
of Gauss. His apparatus consists of a Bunsen battery of
from six to ten cells, the current from which, after having
passed through a commutator, traverses a retort carbon
rheostat, then the coil which serves to produce the mag
netic field. A galvanometer placed ina shunt enables this
current to be Kept constant. In this magnetizing coil is
placed the bar, which causes a small declination needle,
suspended by a thread to the interior of a copper cage,
to deviate. The deviations are read by means of a mirror
and scale. The magnetizing coil, which must be capable
of withstanding high temperatures, is composed of a wjre
wound, without permitting the coils to touch, on a glass
core, and covered with plaster. The whole is placed in a
copper stove and heated by a gaslamp. The temperature,
which is maintained constant as long as possible, is measured
by a thermometer thrust into thestove. Some of the results
obtained are as follows: As regards iron, magnetization is
nearly independent of temperature. The total and tem-
porary magnetizations increase up to 260 deg., then they de-
crease, while the permanent magnetization diminishes very
slightly. Withsteel, the total magnetization increases at
first, attains a maximum at 260 deg., and then decreases;
the permanent magnetization attains its maximum toward
940 deg. Variations of temperature during the experi-
ment exercise an influence on the magnetization,
which increases under these conditions. If the tem-
perature of a bar magnetized when cold he raised, its
magnetization diminishes; the same occurs if a bar, which
has been magnetized when hot, is cooled. If, now, we
temper this latter, it retains a greater magnetic moment( than
if it had been worked at a low temperature. With nickel,
the total magnetization slowly increases up to 240 deg., and
after reaching 280 deg. decreases very rapidly, becoming
n4l at about 830 deg. Nickel magnetized at a low tempera-
ture and heated to 320 deg., loses all maguetization; if, on
the other hand, it has been magnetized at 280 deg., and sub-
sequently slowly cooled, its magnetic moment begins at
first to increase, then decreases at about the ordinary tem-
perature, but finally remains greater thanat the temperature
of magnetization, Cobalt behaves like steel. —La Revue In-
dustrielle.

e — e
Separatipn of Magnesium in Testing for
Potash and Soda.

BY G. CAMPARI.

The liquid from which the alkaline earths have been re-
moved in the usual course of analysis contains only magne-
sium, potassium, and sodium, with ammonia salts that have
been added in removing the other groups. These, being
volatile, are removed by evaporation and fusion. The mag-
nesium is then removed, and the potassium tested for by
putting a small quantity of the residue in a porcelain dish,
and pouring over it four or five c. c. of an alcoholic solution
of hyposulphite of soda and bismuth.

If potassium is present, the salt turns yellow in a few sec-
onds. - The residue may also be dissolved in a little water,
and a little of this solution added. A yellow precipitate of
hyposulphite of potassium and bismuth forms either im-
mediately or after some time, according to the quantity of
potassium present, )

The reagent mentioned is prepared as follows: basic
nitrate of bismuth is dissolved in the least possible quantity
of cold hydrochloric acid. Twice as much hyposulphite of
soda is dissolved in the least quantity of water. Both solu-
tions are made up to equal volumes by the addition of water,
but kept separately. Just before using, two or three drops
of each liquid are mixed and the mixture diluted with four
or five c. c. of absolute alcohol. A clear, colorless solution
is obtained, which shows the above described reaction (yel-
low precipitate) when mixed with any potassium salt.

After testing for potash, another portion of the residue is
dissolved in water, and the sulphuric acid test made with
chloride of barium. If sulphates are absent, a solution of
carbonate of potash is added as long as a precipitate forms.
The magnesia is precipitated as carbonate and filtered out,
the filtrate slightly acidified with hydrochloric acid, and the
excess of acid boiled out, or the solution evaporated to dry-
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pess. The new residue is tested for sodium with metanti-
moniate of potash.
. If sulphates are present, enough barium salt is added to
precipitate it, and then, without filtering, the carbonate of
potash is added as before. TIf there is much magnesium
present, the final residue will contain sodium in the preseuce
of a large quantity of potassium, which renders the detec-
tion of sodium more difficult. In this case it isadvisable to
add hydrochloric acid to the filtrate from the carponate of
magnesia, and evaporate to a small volume. On cooling, a
large portion of the chloride of potassium crystallizes out.
The largest part of the potassium may be precipitated with
tartaric acid before testing for sodium. The filtrate must
be evaporated and the residue calcined, and then redis-
solved.—Ann. di Chim.
- 4O —
Antiseptic Power of Ammonia and Chloroform
Vapors.’

At a recent meeting of the Medical Society of London,
Dr. Richardson read a paper on the properties of ammonia,
chloroform, and ammoniated chloroform, as antiseptics
(Lancet, Nov. 25, p. 892). He also exhibited two small spe-
cimens of lung, which had been preserved in chlorofotm
vapor and had remained untouched in their respective bot-
tles tor thirty-five years, and were still well preserved. As
an illustration of the antiseptic power of ammonia vapor,
he showed a specimen of blood which had been drawn from
a sheep’s neck in April, 1862, and kept in a well-corked
bottle ever since; it was still perfectly fresh and fluid. He
found that structures containing much fat became saponi-
fied unless chloroform were mixed with the ammonia, and
that when it was desirable to retain the color of the blood,
the addition to the chloroform of coal gas which contained
sufficient carbonic oxide for the purpose was entirely success-
ful. The knowledge that it is pessible to retain specimens
of viscera in a perfectly sound state, during a long investi-
gation, in ammonia or chloroform vapor, will be welcome
to analysts and toxicologists. Dr. Richardson remarked
that he feared the process could not be carried out on the
large scale. He added that he had found that chloride of
zive and spirit embalmed a body perfectly, but made it too

hard for dissection.
_——— et r-——

Sulphurous Acid in Consumption.

Most readers are aware that sulphurous acid is one of our
most important bacillicides, and the more to be recom-
mended as it can be inhaled with impunity. Mr. Julius
Kircher, a pupil of Liebig, and owner of a chemical factory
in Brooklyn, writes, says the Medical and Surgical Reporter,
as follows to the Zeitsch. f. d. Oestr. Apoth. Verein:

The observation of Koch bas found a brilliant confirma-
tion in my’ factory, where a large quantity of sulphur is
evaporated daily. That in this process a great deal of sul-
phurous acid is formed, can eaxily be imagined. During the
forty-four years that my factory has existed none of the many
laborers have ever been affected. by tubercular consumption,
nay, more frequently, enough personsin the beginning stages
of this disease applied for admittance and were cured within
a few weeks, simply by inhaling the sulphurous acid. If
not too far progressed, these individuals become strong,
stout, and perfectly healthy again. -

All diseases zymotic in character, even cholera, stay away
from his factory and those working there. Personsaffected
with bronchial catarrh are rapidly cured.

Phthisical patients should live in rooms where hourly 1 to
2 drachms of sulphur are evaparated on a warm stove. First
eight or ten days there is increased irritation of cough and
expectoration; then these cease, and the individual rapidly
improves, Convalescents should live for a time in rooms
filled with aromatic watery vapors.

Vd

English and Egyptian Artillery.

At a recent banquet of the Institution of Civil Engineers
in honor of General Lord Wolseley, the latter in his speech
said: .

The Egyptiaz army was well-found in all the appliances
of warfare that were essential to success. It hada fineartil-
lery—indeed, the guns were the same as had been used by
the Germans in the Franco-German war. The great supe-
riority we had from first to last over the Egyptian artillery
was this—that our guns when in action were enabled to over-
power twice their number. The Egyptian gunners were
excellent shots, but the reason we defeated them was that
while the Egyptians used the old fashioned compmon shell
which they had obtained from Messrs. Krupp, we adopted
the shrapnel shell. The Egyptian shells sank deeply into
the earth before they exploded. That alone furnished a les-
son which we ought to take to heart—namely, that no nation
could afford to fall behind other nations in the inventions of
the day, and the nation which did, had nothing before it.but
disaster staring it the face. (Cheers.) He could not con-
ceive a greatdr folly than that a government should stand
stlll from motives of economy waiting until something bet-
ter might be discovered and allow its army to be armed with
an inferior rifle or an inferior gun, whén they knew that
other nations possessed supgrior weapons., He knew no
greater treason that could be committed by a government.

————— ettt e

It is stated that some kinds of woods, although of -great
durability in themselves, act upon each other to their mutual
destruction. Experiments with c¢ypress and walnut and cy-
press and cedar prove that they will rot each other when
jolned together, but on separation the decay will cease, and
the timbers remain perfectly sound for a long period.
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ONE OF THE FIRST ICE MACHINES,

It has occurred to me, says Mr. Frederick Bragwell, in
‘the Journal of the Society of Arts, that it may interest those
connected with ice making, if I were to recall to public atten-
tion the invention (patented in 1834, No. 6,662) of Mr. Jacob
Perkins. A reference to this specification (if any one could
get a copy of it, for it, like many others, is out of print)
would show that Mr. Perkins claimed to have invented, not
the freezing of water, or cooling of bodies by the evapora-
tion of ether or other volatile liquid, but the essential thing
for commercial purpose—the ‘“ apparatus or means, as above
described, whereby I am enabled to use volatile fluids for
the purpose of producing the cooling or freezing of fluids,
and yet, at the same time, constantly condensing such vola-
tile fluids, and bringing them again and
again into operation without waste.”

A small machine of this kind was
made for Mr. Perkins' by Mr. John
Hague, the engineer, and Mr. T. R.
Crampton (now, like Mr. Loftus Per
kins, a member of your Council) and
myself, who were apprentices at that
time to Mr. Hague, assisted in its
manufacture. It was intended to use
sulphuric ether in the machine, but as
amatter of fact, it was put to work with
the volatile liquid arising from the de-
structive diatillation of caoutchouc,
and it succeeded in producing ice, and
in doing so in the height of summer.
The apparatus was a small one, carried
on a wooden base—according to my
‘recollection, some five feet long by two

Scientific dmervican,

slide working through the top of the nozzle, to regulate the
shaving supply or to cut it off altogether. In the curved
part of the main conduit are holes in the upper surface cov-
ered by a vertical pipe, containing a valve which is counter-
balanced so as to raise easily to permit an escape of surplus
air whenever the volume of air is in excess of that required
to support combustion.

The triangular chamber at the junction of the additional
pipe and ‘the main feed pipe has a valve which may
be adjusted ‘so as to take more or less of the shavings
from the main conduit leading to the shavings room.
This valve is under the control of the fireman, and may
be limited as to the quantity of shavings fed at any time,
and the valve closes automatically whenever the blower

JOHN

JACOB PERKINS''ICE MACHINE,
as made by

[JANUARY 20, 1883.

Surgical Operation for Filaria.

A surgical operation on the eye of a large dray horse which
had been afflicted for some time with a worm in one of its
eyes, was performed at the American Veterinary College, on
the 9th inst., in the presence of some fifty students.

A reporter on one of our daily papers (New York Sun)
thus describes the operation:’

The hind legs of the horse were tied after he bad been led
to the middle of the room, the floor of which was covered
with straw. - His fore legs were similarly treated. Tbe hind
and fore legs were then drawn together, and the horse fell
on his left side. A sponge with a little ether on it was put
against his nostrils. .

The Professor of Ophthalmology, assisted by D. Liautard
and several other veterinary surgeomns,
stood near the horse’s head. When,
after a struggle of a few minutes, the
horse became unconscious, the Profes-
sor produced a case of delicate steel
instruments. The students held their
breath. The Professor knelt near the
head of the animal. With a keen-
edged knife he made an incision in the
opalescent cornea of the right eye,
where the little white ‘‘snake” twisted
and contorted. The parasite did not
accept eth invitation to come out. The
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incision was enlarged by the use of a

pegir of curved scissors; but the snake

preferred its native element to the un-

tried world on which the door was
opened to it.

Meantime a half dozen students were

_ pressing the body of the horse with

)

énd there was a jacketed copper pan,

the interior of which held the water to

be frozen, while in the jacket was the

volatile liquid and its vapor. The pan *
was inclosed in a wooden box, contain-

ing powdered charcoal as a non-con-

ductor. From the top of the jacket a pipe was led away
to the suction valve of an air pump, fixed in the middle of
the wooden base. From the delivery valve of this pump a
pipe proceeded_to the top of a worm, contained in a worm
tub, supported on the wooden base, at the end opposite to that
where the jacketed pun was. The worm tub was supplied
with water, from an inlet at the hottom, and the escape was
by an overflow at the top. A pipe, in continuation of the
lower end of the worm, was connected to the under side of a
valve box, in which was a valve loaded to about fifteen
pounds to the inch, so that the vapor in the worm was sub-
jected to this pressure, as well as to the cooling influence of
the water, and by these means was brought back toa liquid
condition. From the upper side of the valve box a pipe
proceeded to the bottom of the jacketed pan, to
convey the liquid to it, thus completing the

= Pipe v continuation 4’apptb¢m . Rewurn, pip
%:Zwufwarnv. tor, valne from upper part of.
: ing to we of pump. werghiled) vadve box
vaive box - 2

JACOB PERKINS ICE MACHINE, 1834,

stops, or when from any other cause the current of air
ceases. .

This device furnishes a continuous feed, with very little
attention, and insures perfect combustion, and, in conse-
quence, there is no smoke.

_———et——
Volcanic Ashes and Lavas,

L. Ricciardi has collected alarge number of analyses made
by himself and others, and in a recent number of the Gazzetta
Climica he enters upon their discussion, and ends with the
following conclusions:

1. The ashes are the product of the action of steam or
aqueous vapor evolved from the semi-fluid mass.

2. Thelava consists -of crystals that have been formed

circuit. .

I send a rough sketch of the apparatus above
described, and I also send a tracing of the draw-
ing of Perkins’ specification, and a manuscript
copy of the specification itself, in order that you
may see how closely a practical working machine
agreed with the drawing of the specification, the
only difference, in truth, being that, had the ma-
chine been made exactly in accordance with the
specification drawing, the block of ice must have
been sawn asunder before it could have been re-
moved.
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NEW APPARATUS FOR FEEDING SHAVINGS
TO FURNACES.

In many of the largest wood working esta-
blishments shavings are the only fuel employed
in generaling steam; therefore the proper intro-
duction of fuel of this kind to the boiler furnace
is a matter of great importance, as safety, econo-
my, and uniform steam pressure- and power all
depend on careful and continuous firing.

To accomplish this by manual labor alone is dif-
ficult if not impossible; the necessity of frequent-
ly opening and closing the furnace doors, the irre-
gularity of the heat, and the smokiness of the
flues and chimney are all against thisplan.

Our engraving shows a furnace feeding appa-
ratus recently patented by Mr. L. P. Conklin, of
191 Java Street, Greenpoint, N. Y., which ob-
viates all the difficulties common to band firing,
and isatthe same time safe and automatic, re-
quiring very little attention from the fireman.
"The shavings receiving room and the fan blowel
and conduits are the same as in the usual ar-
rangements for conveying shavings from the
machines to the shavings room. The discharge end of the
shavings conduit is connected by a triangular chamber with
a vertical pipe, having its lower end curved 1nto a horizon-
tal position, and forked to divide the stream of shavings be-
~ tween the furnaces. The extremities of the pipe are each
provided with a nozzle wider and flatter than the pipe, which
enters an oblong opening in a plate set up in front of the
furnace. This plate may be removed whenever necessary.
The nozzle is provided with a pivoted lid near the furnace,
which may be opened at any time to introduce an extra
supply of shavings if required, It is also provided with a
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CONKLIN'S SHAVINGS FEEDER FOR BOILER FURNACES.

within the volcano itself, and also of an amorphous mass
which is often of a vitreous character.

8. The chloride of ammonia in volcanic products is formed
by the direct union of nitrogen and hydrogen, as well as by
the combustion of organic substances inclosed in the lava.

4. The sulphides in the ashes and lava are formed by the
action of sulphu'reted hydrogen upon metallic oxides.

6. Phosphate of lime is a frequent censtituent of lava, but
only a small amount of it is present in the form of apatite.
The remainder is one of the ingredients of the amorphous
mass, -
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their bands and knees, in undulatory
unison, to keep up respiration.
"The Professor next resorted to a lit-
t¥e instrument called Bowman’s spoon.
He stroked the cornea of the eye
until the head of the parasite peered
out. A pair of minute forceps closed upon its neck, and
out came the snake, and a moment later was squirming in
innumerable curves on a plate.

The students crowded around the plate. They saw a thin
white worm about two and a half inches long,  of wire-
like hardness; and,” according to the Professor, ‘‘with a
well-marked head.” Dr. Liautard put it in a bottle.

Then a large force of students set to work to assist in re-
storing the horse by artificial respiration. They worked
industriously for an hour. When the undulatory pressdre
on the body of the horse failed to arouse him, an intravenous
injection of ammonia was tried. It did not work. The
horse was then bled. He did not revive.

“ He’s dead,” Dr. Liautard said. ¢ Evidently there was
something the matter with his heart. We will
hold a post mortem.” :

The Care of Farm Machinery,

The advantage of keeping farm machinery
from unnecessary exposure to the weather is
cogently insisted upon by the Ohio Farmer,
which says:

‘We have noticed that plows last, on an aver-
age, about three years; wagons, eight to ten
years; reapers, five to eight; drills, eight 10 ten.
We think thLese figures are fully as large as the
truth warrants. We know of many implements
‘that have not lasted so long, and of many
which have lasted much longer. We to-day can
point to wagons that have been in constant and
bard use for twenty years, reapers that have
stood the wear and tear of liberal use for more
than fifteen years, drills that have been in use
aslong, and other agricultural implements that
have stood the wear of fully twice the average
age of such implements. These - implements
were not made of unusually good materials nor
were they suffered to lie idle. They were put
to constant use. What, then, is (he secret of
their greater endurance? It is simply this-—they
were taken care of. When not in use they were
put away, and put away properly.

These implements not only lasted longer, but
while they were in use they very rarely failed.
They were always ready for work. The reapers
did not break down in the middie of harvest and
compel all hands to lie idle while some one went
to the railway station to get repairs; the drills
did not fail just when the wheat ought to be sown;
the wagons were notalways breaking down and
occasioning delays and vexation. Another thing
raay be said in their favor, and that is that they
always did good work. The reapers cut a smooth stubble
and put the grain down in good condition; the plows did
not refuse to scour; the drills put the wheat in just asa
first class drill would; and these implements did good work
not only while they were new, but till the last year they

were in use.

B
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A CORRESPONDENT says that the St. Louis Union Depot
Elevatot Company has just put in a rubber belt 260 feet
long, 48 inches wide; weight, 2,890 pounds; cost, a little
more than $2,000.
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NOVEL HOSE NOZZLE.

The effectiveness of water as a fire extinguisher depends
altogether on the manner of its application. If it is thrown in
a solid stream and covers only a limited area of the ignited
material, its efficiency will be less than it would be if it
were spread out over more surface, so as to extend the cool-
ing effect as much as possible. The engraving represents a
very effective nozzle for spraying the entire body of water
thrown upon the fire, so that an enormously increased area
is covered by the water, and this body of water being rapidly
converted into steam carries away the heat and reduces the
temperature, so that the fire goes out.

The construction of the nozzle will be understood by re-
ference to the engraving, in which Fig. 1 gives the appear-
ance of the nozzle when in use. Fig. 2 isa face view show-
ing the annular spaces for the escape of water, and Fig. 8 is
a side view of the nozzle, with a portion broken away to
show the internal construction. Exteriorly the nozzle is
bell-shaped, and in the mouth of the bell a number of con-
centric rings are supported by arms held in place by a cen-
tral stud. Between the several rings and between the sur-
faces adjacent to the inner and outer ring, there are thin
annular spaces, through which the walter is projected in
conical sheets, which break up into spray and cover a great
amount of surface. .

The nozzle is simple in ifs construction and capable of
throwing a stream of the most efficient kind for the extin-
guishment of fires. Mr. Charles Oyston, of Little Falls,
N. Y., is the inventor and patentee of this improvement.

— b r—
Moderate Steam Expansion.

It is no little satisfaction to observe that not a few promi-
nent engineers, who, not quite two years ago, publicly and
repeatedly urged the advantage and use of high ratios of ex-
pansion have now come around to the view that moderate
or low ratios contribute to real economy in sieam practice.
‘We do not think it will be many years before it will be gene-
rally understood and appreciated that this conclusion ap-
plies alike to single and compound engines. For marine
purposes compound enginés seem to have the advantage of
uniformity in the distributiorf of steam pressure, and other
incidental practical advantages, which entitle them to favor,
though more than one low pressure cylinder forahjgh press-
ure cylinder must be regarded as a fallacy. Butcompound-
ing is by no means synonymous with the use of high ratios
of expansion, and when it is made so, the advantages of com-
pounding referred to above dre more than compensated
by the uneconomical effects of high ratios of expansion.
Triple compounding necessitates the.use of too high ratios
of expansion, and should be condemned on that account.
The best steam engine builders for mill or other stationary
power purposes do all they can at the presentday to counter-
act the use of compound engines for such purposes, and only
agree to build them when afraid of losing a sale, and after
having been unable to convince the intending purchaser of
the lack of economy of his project. '

The builders of stationary engines are apt to reach correct
practical conclusions as to the question of economical work
ing, being forced to reach them by reason of the strong com-
petition existing in stationary steam engine practice. This
competition is felt to a much less degree in large pumping
engine and marine practice, so that in these branches the
recognition of the correct methods for economical working
are apt to be reached at a later date. We are, of course,
aware of the excellent results, as far as economy of fuel is
concerned, which are attained in pumping engine practice,
but these results are purchased at the expense of other con-
comitant greater expenses, so thatreal economy is not asa
fact obtained. These other concomitant expenses are, how-
ever, beginning to be more generally appreciated, and the
effect of commercial considerations as affecting the use of
steam and the economy of steam devices is now preached by
those who, two years ago, did not dream of nor care for any
such considerations. Efficiency of steam or fluid was then
the only watchword in steam engine practice, and all con-
ditions of running or special devices were judged by the de-
gree to which they contributed to such efficiency, indepen-
dent at all of other considerations. Now, in this country at
least, the old standard of current money cost of the power
developed, and the economical value of a special method of
running or of a special steam device, is judged on the basis
of a decrease or increase of the current money expense of
the developed horse power.—American Engineer,

_ e r-——
Paper from Bark.

The strongest and commonest of the several Japanese
papers is made from the bark of the Mitsuma, a shrub which
attains about a yard and a half in height, and blossoms in
winter, thriving in a poor soil. When the stem has reached
its full growth it is cut off close to the ground, when off-
shoots spring up, which are again cut as soon as they are
large enough.

A paper of superior quality is made from the Kozu, a shrub
of the mulberry family, which grows to the height of two
yards and a half. It is a native of China, and has not long
been imported into Japan, where it is now much cultivated.
The stocks are planted two feet apart, often serving as
hedges for separating the fields. The shoots which, under
good conditions, attain their full size, are cut down in Octo-
ber, on the fourth or fifth year after planting.

Paper is made with these two descriptions of bagk in the

following manner: The twigs are steeped in water fora fort-
pight, when the outer portion becomes detached, and is car-

ried away, if in running water. The inner bark is removed,
washed and dried, and then subjected for three or four hours
to the action of steam and boiling water, which softens ir.
It is then struck with staves, until a fine paste is formed,
which, mixed with water, serves to make paper by a process
similar to that employed in Europe.

Kozu paper is very strong in the -direction of the fibers,
and to obtain paper of equal resistance in every direction,

OYSTON’S IMPROVED HOSE NOZZLE.

two, three, or four thicknesses are superposed, with the fi-
bers running in different directions. It is thusthat the strong
papers are obtained, that serve for covering umbrellas and
other similar purposes, as well as artificial leather. The
Japanese also make from the Gampr a \transparent paper as
strong as that from Kozu, but much finer and more supple.

ADJUSTABLE GUARD FOR FIREPLACES,

The improved safety guard for fireplaces or chimneys
shown in the engraving is designed to prevent accidents to
children, to keep ladies’ dresses from the fire, and to retain
the fuel should it from aify cause tend to fall outward.
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BETTS’ ADJUSTABLE GUARD FOR FIREPLACES.

The invention consists of an adjustable stand or support
clamped to the jambs on each side of the fireplace, in which
are arranged suitable pins or screws, upon which safety or
guard rods are supported. These rods are made adjustable
(so that they can be applied to different widths of fireplaces)
by suitable means. - .

To the jambs on each side of tbe fireplace are clamped two
standards or supports, provided at their lower ends with feet
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resting on the hearth. The standards are clamped to the
arch or upper side of the front of the fireplace by a clamp,
which can be adjusted to suit the different .hicknesses of
walls by means of a slot and set screw, while at the front
side is arranged a small upward projecting lug which fits
against the face of the wall.

At the front side of the supports are arranged a number of
pins or screws, upon which the guard rods are supported
when in position. These rods are made adjustable, so that
they may be fitted to fireplaces of different widths.

To prevent sparks from being thrown in a room or apart.
ment and setting fire to carpets, etc., any suitable fender can
be placed on the outside of the safety rods.

If desired, the supports, as well as the rods, can be made
highly ornamental.

The rods might also be made to conform to the exact
width of the fireplace, and be then provided with heads at
their ends.

Where this safety guard is used small children cannot get
near the fire, the dresses of ladies cannot be drawn toward
and into the fire by the draught of the chimney, large sticks
of burning wood cannot roll out into the room, and when
the wire screen fender is applied sparks cannot be thrown
out. This invention has been patented by Mr. Elisha Betts,
of Lombardy Grove, Va.

Vanderbilt on Fast Locomotives.

A provincial paper prints a story ‘that Mr., William H.
Vanderbilt, the President of the New York Central and
Hudson River Railroad, has ordered his master mechanics
to devise large and fast locomotives, capable of hauling
15 heavy drawing room cars at the rate of 60 miles an hour,
In it the statement is made that he offers a prize of $50,000

‘for the best plan for an engine that will accomplish this

work.

When asked by a 7¥mes reporter if the statement were
correct, Mr. Vanderbilt replied:

‘“ There is no truth in that story. Why,” said he, ‘‘ engines
leave the Grand Central Depot every day that haul 48 cars
and run at the rate of 60 miles an hour. We are not going
to pound the road to pieces by putting on larger engines. If
one engine will not haul a train we will put on two, and, if
necessary, add more trains; that is all. If a train is run by
schedule 40 miles an hour, the rateis 60. Suppose a stop of
20 minutes is made for refreshments, and the train is late.
The conductor will wait the full time at the station, and let
the engineer make it up. [ do believe,” said Mr. Vander-
bilt, smiling at his supposition, -““that if an engine could
run 140 miles an hour, and could cover a certain distance at
the rate of 80 miles, the conductor would hold the train in
order torun at the full 140. If anadmonishment is adminis-
tered, the operation is repeated as soon as your back is
turned. No, we have engines that are fast enough.”

—_— .l ————————————

Preservation of Butter.

Dr. W. Hagemann has been investigating the cause of but-
ter becoming rancid, which is the immedi.te result of the
liberation of butyric acid. He says it is not the result of
butyric fermentation, but is due tc the formation of lactic
acid from milk sugar, which is present in butter to the extent
of 05 to 0°6 per cent. The lactic acid liberates an equiva-
lent quantity of acids from the glycerides of higher carbon
percentage. This, he thinks, explains why summer butter
gets rancid more quickly than winter butter, and that arti-
ficial butter gives less cause of complaint than natural butter
from spoiling.

To preserve butter, one of two methods may be chosen.
Either the lower fatty acids are neutralized by caustic soda,
which process was perfected by Prof. Adolf Mayer and Dr.
Clausnitzer, or care is taken to remove the milk sugar, pre-
venting its decomposition. The decomposition of sugar in
cow’s hutter is caused by lactic acid bacteria, so that the first
problem in the preservation of hatter is to find some method
for suppressing these bacteria.

O G
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Electriec Lighting in Trains,

The Pullman train to Brighton is now lit with 40 instead
of 18 incandescent lamps, owing to the employment of the
new Faure-Sellon-Volckmar accumulator supplied by the
Electrical Power Storage Company. In the first instance 70
Faure accumulators (original pattern) were required for the
'18 lamps, whereas now there are only 80 Faure-Sellon-
Volckmar cells used for the 40 lights, their total weight
being considerably less than half that of the cells originally
employed.

-

The Next Denver Exhibition.

The National Mining and Industrial Association announce
that the next exhibition in Denver, Colorado, will open July
17,1883, to continue during July, August, and September.
The newly elected officers are: H. A. W. Tabor, President;
Herman Silver, Vice President ; O. L. Haskell, Secretary ;
Joseph J. Cornforth, Treasurer; and W. A. Loveland,
General Manager.

e

LEoNARDO DA Vincr thus foreshadowed the telephone:

“ When one is upon a lake, if be puts the opening of a
trumpet into the water and holds tbe point of the tube to his
ear, he can perceive whether ships are moving at a remote dis-
tance; the same thing occurs if he thrust the tube into the
ground, for then, also, he will hear what is going on. far

away.”
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AMERICAN INDUSTRIES.—No. 86.
THE MANUFACTURE OF FIRE BRICK AND CLAY RETORTS.

Most manufacturing industries .are final in their results.
Their products supply visible needs and enter at once into
popular use. Their industrial importance may or may not
be great; but, whatever it is, it will not fail of popular re-
cognition. There are, on the other hand, a few industries
the magnitude and importance of which only the initiated
understand. These industries are at once fundamental and
unobtrusive. Their products plays highly important parts
in making other industries possible; yet the multitude have
little or no knowledge of them, and few appreciate their in-
dustrial importance.

Prominent in the latter class of industries is the manu-
facture of refractory or fire resisting bricks and retorts.
Probably not one man in the hundred the country over has
any idea of the nature and extent of this business, still less
any conception of the number of great and useful manu-
factures which could not be carried on except with its help.
Indeed, there is scarcely a single manufacturing industry of
any kind which is not somewhere or somehow contingent
upon the labor of the fire brick maker, or which does not-to
a considerable degree directly or indirectly depend for
ecurity or success upon the skill and integrity with which
his work is doue.

This is especially true of our imposing metallurgical and
chemical establishments, our great iron and steel works,
glass works, gas works, potteries, sugar refineries, in short,
all establishments which require much steam power, or em-
ploy high temperatures in any of their processes. The in-
closing walls of all furnaces, flues, or other structures for the
generation of fierce heats, or the reception or conveyance of
heated gases, must be practically infusible; and for this use
there is nothing that can economically take the place of fire
brick, or other suitably moulded pieces of the same refrac-
tory material.

This class of structural materials must not. only possess
the requisite infusibility for their various uses, but also
sufficient hardness and strength to enable them fo endure
whatever pressure or wear may properly be required of
them. = Asthese qualities naturally vary with the quality of
the material used, and with the special processes of manu-
facture employed, it becomes a matter of no little practical
knowledge, skill, aud care on the part of the manufacturer
to adjust the character of each class of products to the re-
quirements of its intended use. A secondary, bat not un-
important element of success is exactness and uniformity in
the dimensions of the various forms called for, thus facili-
tating good work on the part of constructors, and insuring
economy in the subsequent operations of the furnaces or
other structures in the making of which the brick and
blocks are used.

The raw material employed in this manufacture is fire
clay, the virtue of which depends upon its ability to with-
stand high temperatures without fusing or weakerning. The
most refractory clay is.that which is substantially a pure sili-
cate of alumina, with but the slightest admixture of iron,
magnesia, lime, free sand, or other materials so commonly
associated with the clays employed in the manufacture of
ordinary brick and stoneware. To give the requisite porosity
to the burnt. pieces, and to prevent any undue shrinkage or
warping of the blocks while being dried and fired, the raw
clay is mixed with a variable proportion of calcined clay,
more or less finely pulverized. For calcining, the dampened
clay is worked into balls or lumps, like loaves of bread, and
then dried and buirned. "Eachlump is stamped to dlstmgulsh
its composition and quality.

Though the specific qualities desired in each kind and
grade of articles must be provided for by a skillful choice
and blending of the raw materials, the general treatment of
the materials is much the same for all. The raw clay is
worked to the proper consistency with water, and mixed
with the required proportion of burnt clay. The mixture is
then passed through a mill carrying spirally arranged knives
for more thorough blending, after which it is moulded by
power or by hand into the shapes and sizes required, par-
tially dried, pressed by machinery, or accurately finished by
hand; and then, after further drying, the pieces are piled in
huge kilns and burned.

The engravings on our front page clearly illustrate the
manner in which these various processes are carried outin a
representative establishment—that of Messrs. Borgner &
O’Brien, Twenty-third Street above Race, Philadelphia.
Though one of the younger establishments in the trade, hav-
ing been founded in 1877, thisis the most extensive of its kind
in the city, and one of the largest in the country. The works
extend from Twenty-third Street to the Schuylkill River, a
distance of 600 feet, the frontage on Twenty-third Street
being 80 feet, and on the dividing street—Davis Street—215
feet. Largeshipping and receiving facilities are afforded by
a wharf 300 feet in length. The yards are ample for an
abundant supply of clay and fuel. The buildings are sub-

stantial brick structures, and are fully equipped for the pro- |

duction of superior clay retorts and fire brick for blast fur-
naces, rolling mills, gas works, cupolas; glass works, chemi-
cal works, sugar rvefineries, tanmeries, potteries, lime kilns,
greenhouses, boiler settings, and heating and melting fur-
naces of every sort.

Fig. 1 represents the department devoted to the manufac-
tyre of fire brick. The various processes of stamping, mix-
ing, moulding, préssing, and drying are sufficiently indi-
eated in the drawing.

Here are made all the shapes of fire brick in u:e, all
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pressed, and all of the standard length, niune inches. The
various forms are known as regular brick, arch brick, bull
heads, wedges, large and small keys, soap and split brick.
The kilns have each a capacity for 80,000 regular brick, or a
proportionate number of retorts or other forms. The fuel
used in burning is bituminous coal.

The manufacture of irregular forms for special uses is
shown in Fig. 4. All these forms are moulded by hand.
Beside each workman is placed a heap of tempered clay
from which the moulder cuts off as much as the special size
he is making may demand. The lump of clay is rolled
and beaten, much as a baker kneads a loaf of bread,
until it is homogeneous throughout and free from cracks or
open spaces. The moulds are made of stout planking, and
arestrongly strapped with iron bands. The moulder sprinkles
the inside of the mould with sand to prevent the sticking of
the clay, inserts the lump of kneaded material and beats it
down thoroughly. Then with a sweep of a wire cutter he
trims off the surplus clay, smooths the face of the block
with a broad thin blade of steel, and with a dexterous turn
empties the mould upon a drying table where the block
remains until it is dry enough for finishing. The blocks
which the moulders are handling in the cut are to weigh 80
pounds each when burned. TIn their raw condition they
carry a large percentage of water, and with the weight of
the mould in addition give the moulder something to
handle which severely taxes the strongest wrists. Yet these
blocks are not nearly so large as others which are moulded
in this way. The largest pieces made in this department

weigh upward of a ton each, and require, of course, several]

men to handle them. After standing on the drying floor
until they are firm enough to retain the final shaping and
finishing, these blocks are beaten and smoothed intothe pre-
cise form required, allowance being made for shrinkage;
then they are set aside for more thorough drying before they
are fit for the kiln. The shrinkage in burning is about
tbree-fourths of an inch to the foot.

The work of this department is constantly increas-
ing in scope and variety, and calls for the highest skill in
the inixing, manipulating, and burning to insure exact and
uniform agreement of quality and finish to the particular
uses to be provided for. The products ofthis and the preced-
ing department go toall partsof the country, and are often
shipped abroad. The proprietors justly pride themselves
upon the excellence and uniformity of their productions,
the result of untiring efforts to excel, long practical experi-
ence, and a determination to turn out only the best work
at reasonable prices. Purchasers have the further advantage
of a Jarge and varied stock to select from. a matter of no
small convenience and saving often to those who are build-
ing or repairing. -

Fig. 2 shows the manner of mouldmg and handling retorts.
These large pieces are moulged on end; and from their great
size and fragility when ready for burning, and the necessity
of having them entirely uniform in structure and quality in
every part, they demand the highest skill aud care at every
stage in their production. The Kkilns are on the right. The
shop for making the moulds for these and other piéces is on
the floor above.

The large reiorts shown are used in gas making. They
are 9 feet long, 26 x 15 inches in section, and, when burned,
weigh a ton. An essential requirement of these retorts is
that they shall be exceedingly refractory, or able to endure
the highest temperatures; and it is to their success in meet-
ing this requirement that this firm attribute much of the
rapid development of this part of their business. They
have devised and introduced many improvements in the
machinery and processes employed in the manufacture of
their spécialties, and are confident that there is no estgblish-
ment of the sort more complete than theirs in its appoint-
ments or better adapted for turning out first class work.
That it does turn out such products is attested both by the
rapid extension of the business of the house and the fact
that they have always. received the highest awards when
their manufactures have been exhibited in competmon with
others,

Fig. 3 represents the exhibit of Messrs. Borgner & O’Brien
at the recent International Exhibition at Atlanta. From the
first their aim has been to merit the confidence of users of
this class of materials by prompt, uniform, and thoroughly
reliable work; and the large number of —orders already
entered for the opening séason clearly’indicate both a busy
and profitable year, and the appreciation with which good
work is received by purchasers.

The firm comprises Mr. Cyrus Borgner and Mr. William
J. O’Brien.

O
Synthesis of Uric Acid.

The first organic body ever produced artificially was urea,
and the last that has heen formed synthetically is uric acid,
also a constituent of the urine, but of much more complex
construction.

The first was accomplished by the late Prof. Wohler, the
last by John Horbaczewski, in the laboratory of Prof. Lud-
wig, in Vienna. The operation is thus described by him in
the Berichte of the Berlin Chemical Society:

Pure and -finely pulverized glycocol, obtained from hip-
puric acid, was mixed with ten times its weight of pure urea
made from cyanate of ammonia.. The mixture was heated
rapidly in a flask on a metal bath to 200° or 280° C. (892° to
446° Fahr.). The heating was continued until the fusion,
which was at first perfectly clear and colorless, became tur-

bid and thick, and of a yellowish-brown color.
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When cold, the fused mass was dissolved in dilute caustic
potash, the solution was supersaturated with chloride of am-~
monium, and then precipitated by an ammoniacal ‘silver so-
lution mixed with magnesia mixture. The precipitate, which
contains the uric acid, was well washed with ammonia water
and then decomposed with potassium sulphide. AT ter filter-
ing out the precipitate, the filtrate was saturated with hydro-
chloric acid and concentrated by evaporation. The crude
product that separated on cooling was again dissolved in di-
lute potash, and the same process twicerepeated. The final
product was a yellowish colored crystalline powder, which
was washed with alcohol first, then dried and the sulphur
removed with carbon disulphide, and finally washed with
ether. The product purified in this way showed all the
properties and reactions of uric acid.

1. Under the microscope the crystals exhibited the forms
characteristic of uric acid, either plates or whetstone-shaped
crystals according to the purity of the preparation.

2. They reduced alkaline copper solution when heated,
and the silver solution without heating.

8. They digsolve in warm concentrated nitric acid with
the evolution of brown vapors, and the onion-red residue left
by evaporation (murexide test) turned purple with ammonia,
violet with potash.

4. They were very slightly soluble in water, acids, alco-
hol, and ether; but easily soluble in caustic alkalies.

An elementary analysis gave ‘the following result:

Calculated. Found.
Carbon... ..vvieiieieaies . 357R 3568
Hydrogen.. . 238 402

Nitrogen.. e . 3333 3349

The author reserves. the privilege of studying wmore fully
the reactions which he communicates.

We may say, by way of elucidation, that the glycocol (ot
glycocine) employed is an organic base having the formula
C.H:NO,, made by boiling hippuric acid for half an houi
Swith strong hydrochloric acid. It is also formed by the ac-
tion of potash on gelatine, hence called sugar of gelatine.
Uric acid has the formula 05H4N.O,, and urea s1mply
0H4N20

e P —
On the Chemistry of Hay and Ensilage.

At a recent meeting of the London Chemical Society, Mr.
Toms read a paper as above. The author bas analyzed
various samples of hay, and contrasted them with analyses
of ‘ensilage”—¢. ¢., grass buried while green in a water-
tight pit or ¢silo,” and subjected to pressure. It is well
known to chemists that hay making is not a mere drying of
grass, but that a fermentation also takes place, which de-
velops the well-known perfume of hay, and during which
the grass loses its' green cotor. A specimen of good hay
dried contained:

Fatty matters............
Free aceticacid ...

A specimen of brown hay from the same rick as the last,
but from a portion of the stack which had heated, con-
tained:

Fatty matters 4:26
Aldehyd,which formed a mirror w1th ammonio-silver nitrate, trace.
Free acetic acid..

Gum and mucilage....coev.iiiiiiiiiii i .

More than two-thirds of the starch had thus disappeared,
and apparently bad been converted into sugar, etc. Three
specimens of ensilagg were examined. Onpe differedvery lit-
tle from ordinary grass. The second was brown, and smelt
strongly of tobacco; it contained more acetic acid and sugar,
but less starch. The third specimen represented fodder
which had been buried eighteen months; it still contains
starch-sugar, but was not acid, and was mouldy.

Mr. O’Sullivan did not think that the author had proved
the presence of starch in the hay and ensilage, because other
substances, such as gum and mucilage, when boiled with
dilute sulphuric acid, furnished cupric oxide reducing sub-
stances.

Dr. Gilbertsaid during his recent visit to America he had
heard a good deal about ‘ ensilage,” and the process seemed
to be thought much of in that country. The crops, too, of
succulent maige, etc., seemed well suited for it. It was es--
sential for a good result to put all the materials as quickly as
possible in the “‘silo,” and put on a pressure of 100 to 150
pounds per square foot almost immediately. He suggested
that unless samples of ensilage taken for analyses were kept
under pressure during transit the product might be com-
pletely changed. The process was very suitable for the
preservation of the pulp from the sugar beet.

Mr. Samuel Marsden on the Parallax.

This gentleman writes as follows to the Republican, of St.
Louis:

“From a recent mathematical investigation I find the
parallax, or angle that the earth’s semi-diameter would ap-
pear under, if viewed from a distance equal to the mean dis
tance of the sun, to be 89788025046 etc. The following data
being used: The sun’s mean apparent diameter, 192453, ob-
tained from the ‘‘ Amerjcan Nantical Almanac ” tor 1881,
The value of one second of arc, 206264 8097655628, 1 find
the sun’s mean distance to be 90,888,548 (plus) miles, aud his

diameter 848,025 (plus) miles.”
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Corvespondence.

Underground Steam Pipes.
To the Editor of the Scientific American :

I have been a reader of your .valuable paper for several
years, and, for a still longer period have been interested in
practical arrangements for the use of steam for many pur-
poses; for power, for the warming and ventilation of build-
ings, for cooking, etc. I am, therefore, prepared to look
favorably upon plans for such extension of its use as thein-
terest, convenience, or necessities of men may suggest or
dictate.

In accordance with this feeling, my attertion was arrested
by the earliest movement in favor of the project, as it was
then properly called, to lay wrought iron pipes underground,
for the transmission of steam for various practical objects.

I have, however, regarded the project as quite impracti-
cable, and now regret_that I bave so long delayed a state-
ment of facts and an expression of my views in regard to it.
The sub]ect bas three interesting and important aspects.
The first is that of the cost of the original ** plant,” and for
repairs afterward to the projectors and owners; the second,
that of utility and convenience to parties who use the steam
for whatever purpose; and third, the effect on the public
convenience, in having the surface of streets and sidewalks
pierced, in first laying and afterward in the repair and re-
newal of the fixtures, when they are damaged and become
leaky. Apparently, the parties concerned in placing these
fixtures are dving what they can, and perhaps all that is
poszible, to protect the exterior of the pipes from injury
from rust and other causes, and to prevent undue condensa-
tion of steam in passing through them. They, however,
appear to ignore the fact that the serious wear of wrought
iron pipes used for sleam, and their early failure,-result
from scale and corrosion of the internal surface. [This
arises from the fact that the iron is laminated, and subject,
ander the influence of varying temperature, to lose or throw
off minute scales, which, of course, diminishes the thickness
of the pipesand causes an uneven surface, which is followed
by more rapid wear from the corroding and cutting influence
of the steam than when perfectly smooth. The same kind
of wear also occursat the joints where two pieces are
coupled together by sockets.. The thickness of pipesat
these points is diminished by having a thread of screw cut
upon them exteriorly, while the uneven surface within
renders the steam more effective in cutting away what re-
mains of the thickness of the iron. From these and per-
haps from some other causes (the natural imperfections of
the internal surface of the iron among them), the deteriora-
tion from within is rapid,.and the durability of the pipe in
the most favorable circumstances is often limited to from
four to six years.

When a fault occurs it must reccive early attention to
prevent a rapid increase and consequent loss of steam by
leakage. When pipes are situated so as to admit of constant
or frequent inspection and so asto be easily accessible for re-
pairs or removal, the work is easy and inexpensive, and the
use of wrought iron pipe for conducting and condensing
steam is a thoroughly practicable matter.  But, if the
leaky pipe is situated three or four feet below the surface
of frozen ground, and that ground a public thoroughfare of
a great city, the cost to the owner of making repairs or
renewal would be very great, the inconvenience to the user
of having the supply of steam cut off for a day, or even a
few hours, will be of still greater importance, while the
frequent and more or less prolonged disorder and disuse,
partial or general, of streets, will be, to the public, anem-
barrassment and eventually, as $cores and hundreds of
miles of pipes become honeycombed and leaky, an intol-
erable nuisance.

To'shéw you how certainly the end foreseen and predicted
will occur in the way described, I send for your inspection
samples of wrought iron pipe, of varioussizesand in various
stages of impairment, from the causes named, and that have
occurred within from four to five and six years’ use. Speci-
mens of this kind can be multiplied indefinitely from the
stock of any large establishment using steam pipes; but, of

course, it is unnecessary for me to do this to convince the:
practical men of your house of the ‘truth and importance of |

my statements.

Although much has already been done and a large expense

incurred to inaugurate the system, yet it may not eveu now
be thought too late to present the subject for individual and
public consideration. That the system will, in the end,
prove a blank and disastrous failure I am perfectly sure.

H. A. B.

Morris Plains, N. J., January, 1883.

[The points raised in this letter are correct, and the infer-
ences and conclusions well known to-all steam engineers who
have much to do with pipes of wrought iron for steam and hot
water circulation. The specimens sent fully confirm the
writer's statements.—ED. SCIENTIFIC AMERICAN.]

et~
¢ How Fire Sweeps a Wooden House.*
To the Editor of the Scientific American :

On page 325 of SCIENTIFIC AMERICAN, November 18,
1882, T find an article with the above caption, and at the
end of the article a remark by the <“Ed. S. A.” to the effect
that he who suggests a plan to build frame houses €0 as to
avoid the spread of fire will deserve well of his fellow men.

Here is the plan: Let corner and center posts extend from
sill to roof plate. Let plates of 4x4 or 4x6 timber be framed
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into these at beight of second floor and at height of upper
ceiling in outside wall, and forevery partition. Now frame
in all braces and studding of outside walls. Set the outside
door and window- frames, and weather board and cover.
Next lay all floors solid or without breaks froin outside to
outside. Next frame in the partition studding, toe nailing
to the floor and tothe partition plates. The second floor
joists will rest on first set of plates. The upper or third
floor joists will restvupo'n second set of plates. The weather
boarding will be nailed to these plates outside. The plas-
tering laths and the plastering will touch them on the inside
around the top of each room.

Now, let fire start between two studs in lower story. It
will be seen that it cannot pass to second story till it burns
through the weather boarding and up the outside or through
the plastering into a room, and then through the ceiling
and second floor. Leta fire start in second story. It cannot
get below till it burns through’ the floor. Nor can it get to
the roof till it burns through the weather boarding, or
through the plastering and upper ceiling.

Let it start in roof. It must burn its way through” upper
ceiling before it gets to second story, and through second
floor before it touches the first story.

This is easy, and it seems to me that with spaces between
joists closed, it brings a fire in such a house about within
control. I live in a house so constructed.

J. C. HopaEs.

Mn‘rristown, Tenn., January 6. 1883.

Power versus Hand Drilling on Lake Superior.

Mr. Frank Klepetko, of the Northwest Mine, now belong-
ing to the Conglomerate Mining Company, of Philadelpbia,
has furnished the Commissioner of Mineral Statistics of
Michigan with some interesting figures on the comparative
cost of drifting by hand and by power drills on theamygda-
loid of that mine. These will supplement the data which we
printed in our issue of August 29, 1882, page 221, on the
comparative cost on conglomerate rock.

The following table gives the comparative cost of drifting
on amygdaloid:

Drlftl (f‘ by Drifting with

Items. power .drills.

Day’s labor per foot (men)... ............ $4A79 $2.18

ow “ (DOYS) tiivver ciiinn, — 53
Contract cost per foot............ +.cvvees 10.04
Cost supplies per foot...... ceiiiiiens 412
Less profit on supplies, 25 per cent 1.03
Net contract cost per foot .... ... ....... . 9.01
Compressor cost. per foot .............. v —— 1.64
Interest on compressing plant.. .62
Total cost per foot.. ces e . 1117
Wages earred by mmers, per day... ..... 2.06 2.50

“ ¢ ¢ boys e —_ .96

The wages were high because the mine, at that time, in
1880, had not been working regularly, and better rates had
to be offered to induce men to work. The compressor cost
includes repairs on compressor and drills, wages of the men
running the compressor, fuel, oil, packing, etc. The cost
per foot drifted was obtained by dividing the compressor
cost for the seven months that the Rand drilis were running,
by the entire number of shifts, worked by the miners with
the drills. This quotient was multiplied by 218, the num-
ber of shifts to each foot drifted. The cost is high because
the full number of drille was not run continuously; but, on
the other hand, the repairs were light. Theinterest oncom-
pressing plant was obtained by reckoning interest at 10 per
cent for seven months on $15,000, including the whole plant
and 10 drills. In 104 shifts, in one month, the advance was
2107 feet for drifting by hand, and 47 07 feet by drills, or 22
times as much. The apparent saving is 26 cents per foot in
favor of the drills, not taking into account the increased
speed. This reduces the fixed expenses, such as salaries,
pumping etc., equal to a saving of $3,000 per annum. An
allowance must also be made for the fact that thehanddrifts
are carried through 6 feet by 5feet, while the machine drifis
are 7 by 8 feet or more. In ore-bearing ground thisamountsto
an increase of excavation of from 3,000 to 5,600 cubic feet of
rock per 100 feet of drift run, or 12 cubic fathoms. In the
case of the Northwest, this would amount to $15 per cubic
fathom, or $1.80 per lineal foot, which would'reduce the cost
\ of drifting with power drills in ore ground to $9.37 per foot;
'or $2.06 less than hand drifts. .

i The following figures show the comparative cost, ‘of stop-

ing with Rand drills when the work is done by’contract by
the fathom or by contract by the foot of hole drilled:
By length
By fathom, of hole,
contract. contract,
Day’s labor per fathom (men) ....... $2.38 _—
“ v ¢ ¢ (boys) ....... 98 —_—
“ “oo4 & (miners)..... —_ $1.11
“ ¢« o« (blasters).... —— 35
e 1y o % (boys) ..... —_— 60
Contract wages per fathom stoped 5.54 8.80 (cost of holes)
‘Wages paid to blaster and helper.... ——— 1.06
| Supplies used by miners............. 5.7 33
Supplies used by blasters ........... —_ 6.21
Compressor cost per fathom stoped... 1.79 1.28
! Interest.on compressor plant.......... Kirg 48
Total cost per fathom stoped......... 1877 12.76
Less profit in supplies, 25 per cent... 144 "1.63
Netcostper fathom.....oeeuevnoenne. 12.33 11.03
In contracts per foot of hole drilled (12 cents per foot) the
miners furnish light and the oil for the drill, while the com-
pany pays for power drills, caps and fuse, and hires the
charger, who measures the depth of the hole when he inserts

Yhe charge, In contracts by the fathom, the men pay for all

© 1883 SCIENTIFIC AMERICAN, INC

the supplies, and the company only furnishes the drills and
the power to run them. By the latter method the men earn
$1.98 per day, as against $1.68 by the former; the quantity
of rock broken per drill and four men being 437 for the
fathom contract to 60 8 for the other.

Useful Recipes.
SIRUP ORANGE PEEL, FRESH.

Fresh orange peel.. teces secnssscnscsenssirianscssae
Alcohol ...... cepeeeen

Aqua purs, q. s. to percolate. ...... .....
Sugar......ooit oh cericeiiiiiee. e

Cut the peel in small pieces; put in mortar and add the
alcohol; thoroughly bruise to a pulp; put in a glass perco-
lator; add the aqua pura until 9 ounces have percolated;
put the sugar in percolator, and percolate the menstruum
through the sugar until dissolved.—E. H. Hollisten, tn
Pharmacist.

TONIC BEER.

Plain sirup, 22° Baume.....
Oil of wintergreen....... .
¢ sassafras....
“ allgpice... .... . 3 drachm.
“ gweet orange.: 2 drachms.
Mix the oil with 12 ounces of alcohol and add to the plain
sirup. Then add 85 gallons of water athlood heat, and ferment
with sufficient yeast. To this add 1drachm of salicylic acid

cettieseeesateceesnandies 5 gallons,
.»» 2 drachms,
. 2 £

| dissolved in conjunction with 1 drachm of baking soda in a

small glass of water. After it has ceased effervescing, add
to the fermenting beer. The object of using this minute
quantity is to prevent putrefactive fermentation. The natu-
ral vinous fermentation will not be obstructed by it.—-Ameré-
can Bottler.

PERFUME FOR VIOLET POWDER.

Bergamot ofl.coo...n oo ceiiiiiiiiiis ciee i aee .. 20 parts.
Lemon oil reesene

Clove oil..
Neroli..

Use equa‘ parts of powdered orris root and starch, and

add 1 drachm of this to each pound of powder.—Druggists
Cércular.

FLORIDA WATER.

Oil of lavender...o.... ... Sessssaaans sssecnncasseuns 4 onnces.
“* DErgamot....c.c cocieiineoinecesies oo 4 M
¢ cinnamon ... 2 drachms.
¢ cloves....... .. 1drachm.
¢ nperoli..... 2 drachms,

Pure musk......ccivs viveiiiinenniieiiones connnnnnns 4 graius.

1 gallon.

Macerate fifteen days and filter.through paper.
' TRANSPARENT GLYCERINE SOAP.

Twenty pounds of fresh tallow and 10 pounds of best
cocoanut oil are heated to 167° Fahr, On the other hand,
15 pounds of solution of caustic soda of 40° B., or specific
gravity 1-384, 12 pounds of 96 per cent alcohol, 15 pounds
of glycerine, 6 pounds of brown sugar, and ? pounds of
water are mixed, likewise heated to 167° Fahr., and the mix-
ture gradually mixed with the former, under brisk stirring.
Saponification takes place in this manner, without the neces-
sity of boiling, The reaction is accompanied by a consider-
able increase in bulk. It may then be covered, and after it
has become a little cooler, it may be scented; finally, it is
transferred to moulds, which must be soplaced that thesoap
can congeal quickly. — New Remedies.

How l')imples are Made.

This is the way dimples are manufactured in Chicago, if
areporter of the Merald of that city tells the truth:

‘My arm being bare and the exact spot indicated, he (the -
operator) placed a small glass tube, the oritice of which was
extremely small, upon the spot. This tube had working
within it a piston, and was so small that when the handle
was drawn up the air was exhausted from the tube and it
adhered to the flesh, raising a slight protuberance. Around
this raised portion the operator daintily tied a bit of scarlet
silk, and then took away his suction machine. The little
point of skin that was thus raised he sliced off with a wicked
looking knife, bringing the blood. I tried hard not to scrream,
but it was so unexpected thatI had to. Then he bound up
the arm, placing over the wound a small silver object like
an inverted cone, the point of which was rounded and pol-
ished. Thislittle point was adjusted so as to depress the
exact center of the cut. Then he told me to go away and
nottouch the spot until the next day. When I came at that
time he dressed my arm again, and this operation was re-
peated for five days, when the wound was "healed. The
silver cone was removed, and there, sure enough, beneath it
was the prettiest dimple in the world! And all I had to pay
was $10.”

i e
For Fence Posts.

A writer in an exchange says: “I discovered many years
ago that wood could be made to last longer than iron in the
ground, but thought the process so simple that it was not
well to make a stir about it. I would as: soon have poplar,
basswood, orash as any other kind of timber for fence posts.
I have taken out basswood posts after having been sét seven
years that were as sound when taken out as when first pw
in the ground. Time and weather seemed to have no cffc- *
on them. The posts can be prepared for less than two e 1
apiece. This is the recipe: Take hoiled linseed oil and -t
in pulverized coal to the consistency of paint. Put a coat
of this over the timber, and there is not a man that will live
to see it rot,”
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THE AMERICAN PAPER PULLEY.

This invention has attracted much attention among manu-
facturers forthe past few months. The strength and inflexi-
bility of paper, when pasted or glued together in blocks, and
subjected to heavy pressure, had been fully tested in the
paper car wheel, and it is singular that inventors have been
so tardy in discovering its utility in the construction of belt
pulleys. On the 8Ist of Jast October, three patents were
granted to E. B. Martindale, ot [ndianapolis, Ind. One for a
composite pulley, formed of a cast iron hub, a web or body
made of paper, pasted and pressed into a solid
block, of ‘the thickness to give it the required
strength, and this web surrounded by a wrought or
cast iron rim. secured to the web by means of knees
or flanges riveted through the rim and the paper.
By actual tests, it has been found that the rim hav-
ing a uniform bearing upon the paper body, it is
more steady, even, and perfect than any iron pulley
heretofore made. The other two pulleys patented
by Mr. Martindale, are, with the exception of the
hub, made entirely of paper. One is made with a
web or body the same as that used for an iron faced
pulley, the web forming a part of the face. Paper
or pasteboard is then cut into rings and pasted and
pressed upon either side, of sufficient thickness to
make the required width of face. The rim thus
formed is riveted solidly, and turned up to receive
the belt. The other is made in much the same man-
ner that paper vessels are made by pasting and
pressing sheets of paper, or by rolling and calen-
dering the same together in shape required for the
pulley. The engravings represent these pulleys.

These pulleys are now in use, and a factory
established by the American Paper Pulley Com-
pany, for making them at Indianapolis. The inventor
claims for the paper pulley that it possesses the following
advantages: :

1. Cheaper than either wood or iron. 2. Less liable to
break than iron, and does not warp or come apart like wood.
8. It is less than one-half the weight of iron, relieving the
line shaft of extra weight and friction. 4. The belt never
slips upon it, and may therefore be run much looser than
upon an iron pulley, thereby, it is claimed, saving 5 per
cent of power.
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The Bull Direct Process,

A process for manufacturing iron and steel directly from
the ore, invented by Mr H. C. Bull, is attracting some at-
tention in England. The furnace is worked exclusively
with gas, delivered into it in a very highly heated state di-
rectly from the producers. Highly heated air is also intro-
duced in sufficient quantities to burn about 10 per cent of
the gas, and maintain the furnace at the high temperature
necessary to allow the withdrawal of the iron or steel and
cinder in a fluid state. Under this system, the gases rising
through the ore and flux are carbonic oxide and hydrogen,
in equal volumes, together with the nitrogen derived from
the air which is blown into the furnace. These gases being
produced entirely outside the furnace, thereis no zone of
gasification, but only the zones of fusion, reduction, and
carbonization. .

During the year 1881, the Société John Cockerill, of
Seraing, Belgium, built an ordinary blast furnace 6 feet in
diameter in the bosh, and 21 feet high, fitted with Cowper

hot air blast stoves, and ordinary water gasproducers of the|

citpola type, when 8,534 kilogrammes of iron were produced
in twenty-four hours, under this process with the gas, as
against 645 kilogrammes by means of the ordinary blast fur-
nace without the gas, The silicon was reduced from 340
to 015, the sulphur from 161 to 033, the phosphtorus from
176 to 1'10, the manganese to nil, the combined carbon to
0°52, and the graphite to 0'17, which proved that the mildest
grades of ingot iron dnd steel, suitable for rails, cutlery, and
the highest class tools, could be produced from the most
inferior ores directly in the blast furnace. At the same
time, the output from the furnace was increased enormously,
and the quantity of fuel required was decreased in almost
the same ratio. ‘

P -
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A Safe Safety Lamp,

M. Marsaut, member of the Société de I’Lndustrie Minerale
de Saint Etienne, has been experimenting with various so-
called safety lamps, especially the Mueseler, with a view to
ascertain why it is that they do not afford an absolute
guarantee of safety. He found that, in a state of repose in
an explosive mixture of air and gas, the explosion which
takes place under the diaphragm of the Mueseler lamp, and
which generally extinguishes' it, passes through the dia-
phragm on anaverage fifteen times in a hundred, and com-
municates the explosion to the exterior almost once in every
hundred times. The number of times that the flame passes
through the diaphragm is nearly fifty per cent of this num-
ber iu a certain series of tests, and explosions occur on the
outside in five per cent of the cases. This discovery easily
accounts for many accidents, the causes of which have until
now remained a mystery. As the results of these investiga-
tions, M. Marsaut has constructed a modified type of lamp
in which no less than 5,500 explosions have taken place
without their being communicated to the outside, and under
conditions in which the other lamps, including the Mueseler,
failed to stand the test. The special feature of this new
lamp is a metal shield formed by a hollow cylinder of sheet
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||iron, closed at the top by wire gauze, which completely sur-

rounds the ordinary gauze .of the lamp. At the lower por-
tion of the shield is a series of apertures which permit the
air necessary for supporting combustion to enter the lamp.
This air, in order to reach the flame, must follow a tortuous
course, and thus the danger caused by oblique, downward,
and rapid currents is completely zeutralized. The horizon-
tal diapbragm, which is one of the characteristics of the
Mueseler lamp, is suppressed, and is replaced by a simple
washer for supporting the chimnev. A wire gauze with
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929 meshes to the square inch completely envelops the
chimney of the Marsaut lamp, and takes the place of the
diaphragm in the Mueseler.
A ——————
IMPROVED VERTICAL ENGINE.

The engine shown in the annexed engraving is of original
design, built from new patterns in a thorough and substan-
tial manner, and is so arranged that all of the parts are read-
ily accessible. The engine frame is rigid, and the engine is
self-contained and very compact. All of the important parts
are made of steel, and the journal boxes and other wearing
parts are of the best brass. Wherever there is wear there is
a suitable adjustment for taking up lost motion. 'I“he main

shaft is extra large, and has long bearings. The cylinder is
provided with the usual drain cocks and stop valve, and the
engine has a governor, and is provided with oil cups wher-
ever they are necessary. The base is very firm, so that no
special foundation is necessary in order to set up one of
these engines. We are informed that they are all tested
with steam before leaving the works. They are made in
several sizes, viz., 4, 6, 8, and 12 horse power, with cylinders
4x6,56x7 6x8, and 8 x 10 respectively; also a 10 x 10.
Larger sizes are in process of construction. This engine is
in all respects first clags, and well calculated for
every-day use the year around. Tte first three sizes
are mouuted on a base with the boiler if desired,
making a very complete and compact engine.

Further information may be obtained by ad-
dressing Messrs. Cox & Son., 204 North Fourth St.,
Philadelphia, Pa.

——— e —
The Strontia Beds of Sicily.

The introduction of strontia into the sugar in-
dustry in recent times has brought this compara-
tively rare mineral into considerable importance,
especially where beets are used for making sugar.
Most of the mineral comes from Sicily, and the fol.
lowing description by one who has been there, and
taken from the Chemiker Zeitung, will be read with
interest:

At present all the celestine that is exported comes
from Favara, near Girgenti. There the strontium
sulphate is found on a high plateau of considerable
extent, in the strata of the lower miocene, which,
in Sicily, usually carry sulphur. They consist of
limestone, calcareous marl, and gypsum, through
which is scattered the sulphur, mostly in a finely
divided state, more rarely in pieces as Jarge as peas or
nuts., At Favara the sulphur is almost entirely missing,
and the limestone is partially replaced by strontium sulphate.
The stratification of the rocks is almost horizontal there, and
the top strata are much weathered and decomposed. The
lighter minerals are washed away by the water, while the
celestine, being heavier and less acted upon, is lett in blocks
on the surface. The latter differs but little in appearance
from the accompanying limestone, but can be easily dis-
tinguished evén by the inexperienced from its greater spe-
cific gravity (3'9), which has gained for it the name of cu
chiummo (come piombo, like lead) in the dialect of the
people. )

At present only the mineral that lies exposed is collected,
no mining operations being undertaken to obtain it. The
inhabitants bring it to several stations on the Palermo aud
Girgenti Railroad, where it is bought up by dealers at about
$7 per ton. At Porto Erupedocle it is again sorted, and any
adhering gangue removed, and then it is shipped to Ham-
burg, or other foreign ports.

The export in 1880 was only 1,000 tons, and in 1881 ahout
4,000 tons. A factory is being built at Rosslau, in Alsace, for
converting the Sicilian mineral into caustic strontia and its
carbonate. J

No strontianite—z. e., strontium carbonate—is found in
Sicily.

Chemistry of the Electrical Accumulators.

With the attention that is now directed to the storage ot
electricity, the following description of the chemical action
of the Plante and Faure accumulator as given in a German
exchange will not be without interest.

If a plate of lead, coated with a little peroxide of lead, be
placed in sulphuric acid,. it will soon become covered with
sulphate of lead as a result of local currents between the
peroxide and the lead, or by simple chemical solution, so
that in Plante and Faure’s battery the peroxide is gradually
destroyed independently of the main current. This action
takes place very slowly, because the sulphate ot lead is de-
posited between the lead and the peroxide, and hence
greatly diminishes the local current. ¥f no sulphate of lead
were formed, the peroxide of lead would soon be all con-
sumed. The sulphate of lead is subsequently reduced by the
hydrogen, forming spongy lead. By repeated charging, the
quantity of finely divided substance increases.

In a similar manner, if two elecirodes that are covered
with sulphate of lead be immersed in dilute sulphuric acid,
and a current passed through them, one will becoine covered
with spongy lead, the other with peroxide formed from the
sulpbate.

The peroxide formed upon the positive lead plate of the
secondary battery becomes covered with a comparatively
impenetrable layer which prevents the further production of
peroxide; hence Plante leaves his battery at rest, which
favors this formation of sulphate of lead.

In this way all the sulphuric acid can easily be taken out
of the solution. A considerable quantity of oxygen—more
than half—will not be absorbed. According to Kabath, the
interior plates of lead foil are rapidly crumbled, but the
particles remain hanging between the outer plates.

. A Large Gold Bar.

The Bank of California lately received a bar of gold
weighing 51114 pounds troy, and valued at $114,000. Its
length was 15 inches, width 6 inches, depth 7 inches. It
was shipped by the North Bloomfield Hydraulic Mining

Company, of Smartsville, Nevada County, California, and

‘|is said to have been the largest gold bar ever cast in the

COX & SON'S VERTICAL ENGINE.
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A GLASS BLOWING MACHINE,

The growing demand for glass bulbs and mercury pumps,
created by the introduction of the electric incandescence
lamp, has called into existence a very ingenious apparatus
for shaping heated glass much more quickly and effectively
than can be done by the hand and mouth of the ordinary
skilled glass blower. The new machine is the joint inven-
tion of Mr. Frank Wright and Mr. M. W. W. Mackie, elec-
trical engineers, London, and is likely to prove of great value
in reducing the cost of incandescence lamps. ~ It is so sim-
ple in its action, and does the work so well, that we are
forced to wonder why a similar machine -has not been in-
vented before. ~Perhaps, however, the demand for plain
bulbs and glass tubing for scientific purposes was never till
now sufficient to lead inventors to the problem.

The action of the machine will be understood from the
illustrations, Fig. 1 being a side view, Fig. 2 a plan, and
Fig. 3 a transverse section, along Z Z. On a metal bed like
that of an ordinary lathe are fitted two headstocks, B and C,
one of which, B, is fixed,
while the other, C, is capable
of being slid to and fro by 2
rack and pinion worked by a
handle, D. Each headstock
is fitted with a tubular man-
drel, E and F'; the mandrel, E,
being revolved by a belt from
a motor, and F being also re-
volved at the same speed by
gearing from E.

The gearing for this pur
pose consists of a horizontal
spindle, G, carrying a pinion,
¢, driven by a toothed wheel
on E, and another pinion, f,
driving a toothed wheel on
F. The pinion, f, is fitted
with a key or feather on the
spindle, G, so that it must re-
volve with it, but may slide
freely along it with the head-
stock, C.

At the end of each head-
stock is fixed a tube, H and
K, closed at their outer ends,
but communicating freely
with the respective tubular
mandrels, and to each of the
tubes, H and K, there is a
communication by a flexible
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Engineering says that the machine has come into the hands
of the Hammond Electrical Light Company, and a large fac-
tory is now being prepared for its construction and opera-
tion. The chief employment of the machine will doubtless
be in the manufacture of electric incandescence lamps; but
small machines of the same kind will also be useful to phy-
sicists and chemists. :

The Growth and Manufacture of Peppermint.

The cultivation of peppermint is an industry confined to
a limited part of the country, and therefore but little is
known of its variety and manufacture by most persons.

New Remedies recently gave a lengthy account of the cul-
tivation and manufacture of peppermint, from which the
following notes are made:

The account is descriptive of a visit to Wayne County,
in New York State. Itis now upward of fifty years, says

the writer, sinuce peppermint was first cultivated in that lo-
cality for its oil; the first attempt in America being made in

tube, %Z-and %, from a reser-
voir-of compressed air, each
communication being pro-

vided with a cock or valve,

enabling the operator to open
or cleee it at pleasure.
Between the two head-

essential at harvest time, that the plant may produce oil
abundantly. The first crop is the best, the second year’s of
less value, and the third year the ground may be again
plowed, and the crop allowed to spring up from the
broken roots. The yield in the third year, when the ground
is treated in this manner, is somewhat less than that of the
first year. After this the land should be devoted for a time
to some other crop. Not only is the yield most abundant
in the first year, but the crop is more free from wceds than
during the subsequent years, and the oil is correspondingly
purer. The weed which causes most trouble is the broom-
weed, mare’s tail, or fire weed (Erecthites hieracifolia), a
composite yielding a volatile oil which is bitter and pungent,
and by its presence impairs the naturally fresh, penetrating,
and delicious taste of the pure oil of peppermint.

The mint is cut with a sickle, scythe, or mowing machine,
according to the fancy of the cultivator. After cutting it is
allowed to witber in thg sun for five or six hours, and is
then raked into ‘‘cocks,” where it remains a short time

before being distilled. This

process is found to give a

larger yield of oil, and to im-
prove the odor of the pro-
duct. It is not every culti-
vator that is provided with
a still, but stills are found
distributed about the pep-
permint region at convenient
distances. Some are of the
most. primitive character,
while others are constructed
more elaborately. The ap-
paratus and method differ
from that employed in
Europe, where the fire is ap-
plied to the still. 1n America
the still consists of a wooden
tub or vat of heavy staves
hooped with iron. The with-
ered mint is packed into the
vat by treading with the feet
until the vat is full, when a
cover, made steam tight with
,rubber packing, is fastened
down with screw clamps. A
steam pipe connects the lower
part of the vat with a steam
boiler, and another pipe from
the center of the cover con-
pects the vat with the con-
densing worm. The latter
varies in size according to
the capacity of the still, but
becomes progressively smaller
toward the outlet. The worm

stocks, B and C, is fitted a

slide, M, which can be moved
along the bed of a rack and

pinion worked by a han-
dle, N. On the slide is fitted

atransverse slide, O, carrying

is so placed as to have a con-
stant stream of cold running
water surrounding it. The
steam from the boiler being
admitted to the vat at a pres-
sure of 30 to 40 pounds, the
oil of the mint is volatilized

and mixed with the steam
condensed in the worm.” The

a blowpipe, P, which may be
double, as shown, and sup-
plied with gas and air by flexible pipes, p, provided with
valves and stopcocks to regulate the blast. The blowpipe
turns on a vertical axis on the slide, O, enabling the flames
to be directed on the glass at any angle.

Each mandrel, E E, is fitted with a chuck, R S, at its in-
ner end, to- grasp the glass tubes inserted into it. The
chucks are lined internally with soft elastic packing, such as
felt or caoutchouc, and are arranged to clamp a tube without
straining it unequally, while at the same time it preventsthe
escape of air from the hollow mandrel. The body of the
chuck is of iron, which dissipates its heat rapidly, and shuts
up square on the glass tube inserted.

To work the machine a glass tube or rod, T, is inserted
into and clamped in the two clutches, R S, and caused to
revolve by starting the mandrels. The blowpipe flame is
then directed on any part of it, and the heated part is drawn
out thinner or pressed in thicker by moving the headstock;
C, away from or toward B. By admitting air under press-
ure into either or both of the pipes, H K, the glass tube can
be blown at the heated part into a bulb, which can be read-
ily lengthened or flattened by moving the headstock, C. The
air is supplied by a bellows feeding a reservoir, which keeps
an equal pressure, and the supply can be regulated, as we
have said, at will.

In the same way two glass rods or tubes can be joined to
each other by clamping the pieces in the two chucks, and
bringing the free ends together while they are heated by the
blowpipe. This operation is a tedious and expensive one
when done by hand; and it requires great skill on the part
of a blower to make even a clumsy joint between two long
tubes. But with the new machine a neat joint can be made
by an unskilled' person in a very short time—a fact which
will materially reduce the cost of many mechanical and
philosophical glags instruments. Incandescence lamps, glass
mercury pumps, and vacuum tubes, as well as such house-
hold articles of glass as candlesticks, and so on, canbe made
by Messrs. Wright and Mackie’s apparatus with great facility
after a little practice.

WRIGHT AND MACKIE'S GLASS BLOWING MACHINE,

Massachusetts. Formany years it has also beengrown in a
few counties in Ohio, and in some parts of Upper Canada
(Ontario). It growth in Michigan was first undertaken in
1855, and has since steadily increased. Western New York,
however, produces the largest quantity of oil, and it is said
that the products of that region are characterized by a finer
aroma than that produced in most other localities in
America. Of late, growers and refiners have devoted special
attention to the selection of the best varieties of the plant,
and to the qualities of the product. In Wayne County alone
more than 38,000 acres of mint are cultivated annually, with
an average yield of about 20 pounds of oil to the acre, or a
total yearly production of over 60,000 pounds.

It is estimated that the annual production of oil of pep-
permint throughout the world is about 90,000 pounds, which
would show that by far the largest portion—certainly two-
thirds—comes from the Wayne County, New York, region.
The peppermint harvest commences in America early in
August, or as soon as the plant is in flower (by which time
it will have attained a height of about 2 feet or upward),
and continues into September, warm or hot weather being
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mixed oil and water are col-
lected in the receiver, where
the difference in their specific
gravity causes them to sepa-
rate. No attempt is made to
redistill the water which separates, and a considerable loss
of oil which is held in solution doubtless results from this
lack of economy.

The o0ilis packed in tin cans, or glass demijohns, holding
about 20 pounds each. The glass delnijohnsare much the
best when the oil is to be kept for any length of time, as its
good qualities are more fully retained, and it is less liable to
discoloration. From the oil thus produced the refiners and
exporters make their selections, and upon their judgment in
selecting, skill in refining, and their honesty, as well as the
caré used in excluding foreign plants from the crop, de-
pend the quality of the oil found in the market. It is very
probable that most of the adulteration which this oil under-
goes takes place after it has left the hands of the original re-
finers and dealers. At the present time Wayne County,
New York, grows, refines, and exports the greater quantity
of all the oil of peppermint grown in the United States and
Canada.

Oil of peppermint is sometimes adulterated with turpen-
tine, and also with oil of hemlock. Pure oil of peppermint,
as exported from Wayne County, is colorless, and resem-
bles the English oil, except that its odor and taste are some-
what less pungent and penetrating. The oil deteriorates
with age, and the aroma becomes more faint: after a cer-
tain number of years it thickens, and the color becomes of
a yellowish tinge; exposed for a long time to air, it becomes
resinous.

To Restore Color. L
‘When color on a fabric has been accidentally or otherwise
destroyed by acid, ammonia is applied to neutralize the
same, after which an application .of chloroform will, in
almost all cases, restore' the original color. The applica-
tion of ammonia is common, but that of chloroform is but
little known.



Toy Railway.

A toy railway which affords great amusement to children
and-adults is shown in the engraving. The board is divided
into tracks and depot spaces of different colors by strips, and
provided with switches. On these tracks, sliding loco-
motives and cars are moved from one station space to
the other, and on the cars different colored blocks are placed,
which represent freight
or passengers. The
board has its corners
rounded and provided
with a rim of rattan
strips. By means of
strips of rattan, tracks
are formed on the sur-
faces of the board, and
between the tracks
sliding locomotives, flat cars, and box cars can be moved.
If desired, the locomotives and cars can he provided with
wheels. Switches are provided to switch the cars from one
track to another, as may be desgired. Strips also surround
spaces on the boards which are called ““ depots,” and have
‘each a different color. Colored spots between the tracks at
the depots indicate where the trains must stop for each
depot. By means of the differently colored cars the child
will be enabled to make a great variety of combinations.
The device forms a game which will prove useful in kinder-
gartens to illustrate how cars are switched, and how trains
are made up. 'This invention has been patented by Mr. J.
D. F. Meier, 140 F'ifth Street, Oshkosh, Wis.
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Improved Grubbing Shears.

The engraving shows a device for clearing land of under-
brush, bricrs, weeds, etc., consisting of a heavy pair of
shears mounted on a low strong truck, the shears being so
formed that the under-
Lrash, briers, weeds, etc.,
may either be cut off by
them or grasped and up-
rooted, the handle ends of
the shears serving as levers
for this purpose. The
handle ends of the shears
are provided with a screw

and lever, which may readily be brought into action for!gpum being connected with one of the truck wheels by al

drawing them forcibly together for cutting off heavy brush
and stalks that cannot be cut off by hand power alone. This
useful invention has been patented by Mr. Peter Durham, of
148 Willoughby Street, Brooklyn, N. Y.

Centering Rest for Lathes.

This is a chuck or rest-adapted to be attached to any- lathe ‘

for holding and centering the work by means of set screws.
The rest may be adjusted laterally for turning the piece of
work tapering. A collar cast with the bed piece or plate
forms a bearing for a sleeve, which is held in the collar by
means of an annular plate and screw bolts. In the flange of
the slecve are placed four radial set
screws for holding and centering - the
work. “1f the work is plain straight
work, the piece is simply passed
through the sleeve and centered by
testing and turning the set screws one
way or the other, as vequired, which
at the same time firmly secures the
picce between the screws. If the work
is to be tapered, the collar is to be
moved laterally one way or the other
upon the base plate, and secured there-
on in the proper position by the clamp.
ing screw, which passes up through
the slot of the plate, and through the base of the collar.
This useful invention has been patented by Mr. dugustus
B. Wadsworth, of Contoocook, N. H.

Improved Watch Regulator.

We give an engraving of an improved watch regulator
recently patented by Mr. Charles M. Hoffman, of White
River Junetion, Vt. This regulator provides for a rapid
general and special finishing adjustment of the watch,
which may readily be brought down to close time, and the
regulator restrained from being accidentally moved. The
regulator engages with the hair spring in the usual way,
and its free end is provided with a block that is slotted and
slides upon,a curved scale. The
block carries a screw capable of
clamping a curved rod which
passes through a groove in the
block and under the head of a
screw, as shown in the enlarged
sectional view. The ends of this
rod are guided and supported in
ears projecting from the base
plate upon which the scale is
mounted. One of the ears is
double, and embraces a nut
placed on one end of the curved
rod. The watch can be approxi-
mately regulated by loosening the screw in the block, and
moving the regulator in the usual way; then for fine adjust-
ment the screw may be tightened and the regulator moved
by turning the nut on the threaded end of the curved rod,
which will move the rod, and block and move the regulator
as slightly as may be desirable,
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New Shaft Loop. .

We give an engraving of a new sha'fp loop recently patented
by Mr. Julius Wagner, 276 South Ninth Street, Reading,
J Pa. A horizontal anti-friction roller is journaled in a
t U-shaped frame, which has the upper ends of its shanks at-
| tached to the lower ends of a U-shaped leather loop, which
is suspended by means of a strap from the harness saddle in
the usual manner. The lower end of the U-shaped frame is
connected by a strap, and a loop pivoted to the bottom of
the U-shaped frame with the belly band. A shaft passing
through the shaft loop will rest on the roller, and undue
friction of the shaft on the shaft loop will be avoided. The
shaft loops of a harness
are generally rocked
forward and backward
by the movement of
the thills or shafts in
the loops, chafing and
blistering the sides of
the borse. This rock-
ing movement is avoid-
ed by the roller. The
roller can be made
cylindrical or concave,
and can be made of .
hard or soft rubber, or other suitable material which can be
covered with leather, rubber, and cloth. Itis preferably made
of soft rubber, so that when the shafts rock up and down
the shock produced will be taken up by the rubberrollerand
will not injure the animal. This is of great importance, es-
pecially in two-wheeled carts, where the vertical rocking
motion of the shafts is quite considerable, and if continued
any length of time would have an injurious effect on the ani-
mal. Many valuable horses have been crippled so as to be
almost useless by the old shaft arrangement, but the im-
proved. loop prevents all these difficulties. It saves the
shafts and harness, and is a decided improvement for the
[ comfort of the horse.

1

“ Improved Corn Planter.

' The engraving shows an improved self-dropping and
fmarking apparatus, the essential features of which are a
[ drum mounted -on the axle and carrying cams to work the
i dropper-slides, and markers %o check-mark the rows, the

\clutch that serves to disconnect
it readily, to stop the operations
-of the dropperslide and the
‘markers at the sides of the field
|and elsewhere when it is desira-
| ble not to have them work. By
the location of the markers mid-
way between the cams, and by
[ the dropper-slide being on a line
iwith the axle, a marker will be
pressed on the ground by the
‘sfde. of the last hill dropped
simultaneously with the shifting
‘of the dropper-slides for dropping another hill, the markers
i being contrived so that they cannot fail to mark the rows
}correctl yas dropped. At starting from the side of the field,
[care must be taléen to so connect the drum with the wheel
| by the clutch that the dropping will be in line with the
'check-marks previously made, after which the apparatus
cannol fail to drop in line. This invention was recently pa-
tented by Mr. Randolph O. Robinson, of Glidden, Iowa.

Reclining Chair.

The engraving represents an improved reclining chair
recently patented by Mr. De Witt C. Sivey, of Greenfield,
Ind. The seat frame of the chair is supported in the usual
way, and the back of the chair is pivoted to the side pieces
of the seat framé. The arms of the chair are pivoted at
their rear ends to the side bars of the back, and at their for-
ward ends the arms are pivoted to levers attached to the
sides of the chair frame, and short hollow posts or shells
inclose the levers. The levers and shells are pivoted to the
seat frame. The arms of the chair ate composed of the
upper channel pieces, and the bottom plates secured to the
under side of the chanunel )
‘ pieces, thus making the arms
hollow, as shown in the
smaller view. The plates at-
tached to the arms are slot-
]ted, and are formed with a
downwardly projecting ear
for pivoting the arms to the
levers and the shells. Ratchet
bars move in the hollow arms,
as shown, and are connected
by the connecting links to the
upper ends of the levérs.
These levers may be made
'short, extending only a little below the pivots, if desired;
} but by preference they are made of counsiderable length, to
j’extend near to the floor, and are provided at or near their
! lower ends with the foot piece, which will be raised up
l automatically when the back is reclined and lowered. In
‘1'eclining the back of the chair it is only necessary to raise
‘the lifters, which engage the ratchets, whep the weight of
! the back will cause it to fall backward as far as it will go,
or until the hands are removed from the lifters To raise
'the back from a reclived to an upright position, it is only
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necessary to raise or draw the back forward. Further in.
formation. in regard to this invention may be obilained by
addressing Messrs. Sivey & Snow, P. O. Box 434, Green-
field, Ind.

Balanced Steam Valve,

A balanced steam valve that works with but slight friction
and wear, and also provides for convenient adjustment of
theparts, is shown in theengraving. The invention consists
essentially in a covering plate combined with the valve of
the steam chest and connected to an adjustable yoke. The
cylinder, valve chest, and the valve are of ordinary form.
The cap or covering of the valve is formed with side
flanges, of a width to cover the side of the valve, but is left
open at the- ends, so that the steam has free access to the
space beneath the plate and to the ends of the valve.
Within the
steam chest and
secured uponthe
cylinder are
posts placed at
the corners of
the plate, and in

he upper ends
of these posts are
pivoted the ends
of yokes, one of
which is shown
in detail, there
being two of these yokes jointed together at their ends over
the center of the plate. The yokes are also pivoled to studs
on the plate, and at their inner ends are jointed to a screw
rod which extends through the top or cover of the steam
chest, and is fitted at its upper end with a nut for its ad-
justment. The yokes and the adjusting screw are used for
adjusting the plate tightly to the top of the valve, by turn.
ing the screw up or down. Around the mid length of the
plate there is a strap, which is connggeted 10 the cylinder,
and prevents the plate from rising too far. The plate or
covertakes the steam pressure off the upper side of the valve,
so-that the steam has access only to the ends of the valve,
and the pressure upon these ends will be equal. For this
reason there will be little friction and wear in the movement
of the valve, and the plate, being readily adjustable, will
compensate for wear. This invention has been patented by
Mr. James O’Donnell, of San Francisco, Cal.

Instrument for Ascertaining fhe Draught of Mould-
ing Cutters.

This instrument is_for laying out the cutting ed},es of
moulding cutters, so that they will cut a moulding of the
desired pattern. The device consists in an angle bar pro-
vided with a slide, to which an arm is pivoted, the latter
being provided with a slide having a pointer. The angle
bar is also provided
with a slide carry-
ing a pointer, and
by means of the
t wo pointers the
beight of a member
of the moulding
is measured, and
then the end of the '
arm and the end of the bar are separated until the angle bar
rests against the slide of the arm. The distance between
the pointers will then be the required draught of the cutter
at the points corresponding to the certain member of the
moulding. The slides are provided with binding screws to
hold them in position after being adjusted. This instru-
ment not only saves a great deal of time, but insures accu-
racy. It has been patented recently by Mr. Granville M.
Drummond, 42 to 48 West 18th Street, New York city.

Scoop Balancé Attachment for Weighing Scales.

This balance attachment 1s located under the platform and
so arranged that a rod extending from the bhottom of the
scoop, through the platform, will be borne by the bal-
ance device, so that the scoop will be automatically coun-
terbalanced without attention of the operator, and thus
dispense with the application of the balance weight, in the
use of which mistakes frequently occur through careless-
ness and forgetfulness of the operator. The scoop has a rod
or stud, extending downward from the bottom through a
hole in the platform of the scale, so as to rest on an arm of
a lever pivoted in a yoke which is jointed to supports fixed
to the scale standard and ex-
tends around the standard,
where it carries a counter bal-
ance weight and over a pin on
to whick the yoke falls when
the scoop is removed from
the platform. The arm of
the lever on which the stud
of the scoop rests bas a boss
which bears against the under
side of the platiorm, so that the lever will always preserve its
horizontal position under the platform. The scale is uscd with
this contrivance as is the ordinary balance beam scale, except
that the wusual provision ‘foi‘ balancing the scoop is not
made. The improvement avoids the necessity of applying
a weight to the weight hanger for balancing the scoop. In
the ordinary beam scale the lever is generally balanced for
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the platform, so that when it is desired to weigh anything
in the scoop an additional balance is required for that,
which may be forgotten, but which in this scale takes
effect automatically. Mr. Asa Leas, of West Manchester,
0., is the patentee of this invention.

New ¥ire Escape.

In the wall of the building near the top is an opening of
suitable size and form for receiving the improved fire escape;
the opening may be an ordinary window, or a chamber may
be arranged over the top of the wall and on the root. In
this opening or chamber a reel is supported by bearings at-
tached to the wall, s shown, or to the roof, in any manner
to support the reel, so that the chains of a fire escape ladder
may be wound on and off the reel in and out of the window
or other opening. The reel has a hand wheel, or a crank
for turning it. 'The ladder consists of chains and metal step
rods, the ends of the rods being
passed through the links of the
chains and secured by check
nuts on opposite sides of the
links, There are struts at the
ground or a little above to pro-
ject the ladder outward for ‘in-
clining it, so as to make it easier
to climb; also for drawing it
taut, and to swing it clear of fire
issuing from the windows. The
struts are pivoted to the wall
and braces are arranged in con-
nection with them for applying tension to the ladder, the
braces being pivoted to the wall and bearing at their lower
ends on the notched sections of the struts. With a ladder
of this kind the top of the highest buildings may be scaled
readily by the firemen, and it also forms the means of escape
as well. To enable persons to reach the ladder from lowcr
windows, the tension of the ladder may be slackened tem-
porarily. This invention has been patented by Mr. Othello
Sutphen, 52 Orange Street, Albany, N. Y.

Wagon Box Stake.

A new stake for holding the upper or removable box of
the wagon on the lower box is shown in the annexed en-
graving. The invention consists of a stake having on its
inside a hooked projection, and re-enforced or braced on its
outside., A flat bar of metal is secured to the outer surface
of the side boards of the upper box, and extends downward.
These bars are re-enforced
by a lungitudinal rib pro-
jecting from the outer sur-
face, and made either in-
tegral with or separably,
and secured to the stake.
A hook projects from the
inner surface of the stake
for engagement with the
edge of the box. This
stake is to be used mainly on farm wagons on which an ad-
ditional box is placed on the wagon box for the purpose of
increasing the capacity of the latter, Such boxes have been
held in place by the ordinary stakes, which are fastened to
the upper box and pass through staples or loops on the
lower box, or wvice versa. This improved stake is much
stronger and more durable than the ordinary stakes, and
requires no staples to hold it-in place, and removing and
replacing the upper box is made easy. A box which is held
by stakes passing into staples must be raised simultaneously
at both ends; this js not necessary when this improved stake
is used. This invention has been patented by Mr. Louis
Rakow, of Elmhurst, I1l.

Sad Iron Holder.

The engraving shows a novel holder for sad 1rons which
will wholly protect the hand of the user from the heat of
of the iron, and will cling to the handle and remain
in place when the hand of the user is removed from
the holder. The holder is composed of a clasp spring,
outer covering, and padding placed
in the covering and around the
spring. The padding may be of
cotton, wool, or of any other suita-
ble non-conducting material, and
should be of such quantity or thick-
ness as to perfectly protect the hand
of the user fromthe heat of theiron,
and the outer covering may be of
chamois skin or other leather, or of
cloth, stitched around so as to in-
close the padding and spring, leav-
ing sufficient surplus material both
in the covering and padding to sur-
round the handle of the sad iron. Formed in this manner
the holder may be easily placed upon ahd removed from the
handle of the sad iron, and when in place on the handle it
will be clasped and held there by the central portions of the
spring, which reach under the handle, so that the user may
remove her hand from the holder at pleasure without the
annoyance and delay of having to replace the holder on the
handle every time the hand is so removed, as is the case
with the rag holders commonly used. This invention has
been patented by Serena M. Carnes, of 103 East Sixteenth

Street, New York city,
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Automatic Gate, .

This gate is arranged to slide up and down in grooved
posts, and opens by descending into a pit below the sills
placed at the level of the roadway, the gate being sus-
pended by balance cords and weights on the pulltys in
the post, so that it may be
operated easily. = This ar-
rangement is also desirable
for avoiding the obstructions
occasioned by heavy falls of
snow, and common to ordi-
nary gates, because by ar-
ranging the bottom rail
to fit snugly between the
sills the snow will be pre-
vented from falling through
and filling the pit, and "the
gate will readily cut its'way down through the snow when
opened. To operate the gate a lever is connected with it in
the pit below the roadway and pivoted to one of the posts,
from which rods extend .up through the surface to other |
levers, which extend each way to and are connected with
road ‘cranks for working the gate by the wheels of the car-
riage. The gate may, if desirable, be worked by hand.
This invention has been patented by Mr. Franklin C.
Wheeler, of 426 Felix Street, St. Joseph, Mo.

—_— et r—

NATURAL HISTORY NOTES.

Rediscovery of Rhus Cotinoides.—This tree, since its discov-
ery by Nuttall, in 1819, in Arkansas, and twenty-three years
later by Prof. Buckley in north Alabama, has not been found
by any other botanist, and our knowledge of it has remained
obscure. After having been lost to the botanical world for
fully forty years, it has recently been‘rediscovered by Mr.
Chas. Mohr, who gives an account of it in the Proceedings of
the Philadelpbia Academy of Natmal Sciences (part ii., p.
217).

Mr. Mohr found the tree growing scattered along one of
‘the rocky ravines- that traverse the terrace-like shelves of
limestone on the southern declivity of the Cumberland
Mountains, as they descend upon the valley of the Tennes-
see River, in Madison County, Ala. The specimens found
here ranged from 25 to 35 feet in height. The largest one
felled had a trunk 35 feet in length and 12 inches in diameter
at one foot above.the ground.

“¢ Arrived at such dimensions,” says Mr. Mohr, ¢‘the tree
has evidently long passed the best period of its life, judging

from the decay by which, more or less, the trunk was found
affected. No sign of a decline, however, could be obgerved |

in thie vigor ef its vegetation. The trunk dividesat a height
of from 12 to 14 feet above its base; the primary limbs are
erect, the secondary branches widely spreading, often
slightly reclining, smooth, and divide into numerous divari-
cate reddish branchlets, rugose from the base of the ledf-
stalks of the previous season. The bark is rough, covered
with a whitish-gray epidermis of a deep chestnut-brown un-
derneath, and exfoliating in oblong square scales of uniform
size. The inner bark is white, exposed to the air, turning
rapidly to a deep yellow, and exuding, when bruised, a
resinous sap of a heavy, disagreeable, terebinthinous odor.
The wood is heavy, very compact, of a fine grain; the white |
sap wood of small proportion surrounds, as a narrow ring,
the deep yellow hard wood, variegated by zones of different
shades of brown, imparting to it a beautiful appearance when
polished.

*“The inner bark and wood are used for dyeing yellow,
and, it is said, also for the production of purple tints. On

this point, however, no definite information could be ob-
tained.

“Large numbers of the trees were cut down during the |

war to procure a dyestuff much valued at the time, and full-
grown ones are now quite scarce near theSettlements,
The wood permits of the highest finish; the fineness of its
grain, beauty of color, and its hardness fit it well for inlaid
work, veneering, and the manufacture of smaller articles of
all kinds of fancy woodwork.

““As an ornaniental tree il far surpasses the European
Rlwus cotinus, and will be found quite as hardy.”

Heliotropism in Sunflowers—At a recent meeting of the
Philadelphia Academy of Natural Sciences, Mr. Thomas Mee-
han exhlblted ‘flowers of Helianthus mollss, and remarked

i following a streak of wind.”
| yet it is true.

upon the popular fallacy of sunflowers turning with the sun.
The original ‘“sunflower,” connected with the Ovidian stories |
of Clytie and Pheebus, was the European heliotrope, and :
even that did not turn with the sun in the modern popular.
sense. It mmpl) grew where the sun loved to shine, and\
the plant. did not flower till the sun had reached its summer‘
solstice. The tragical part of the mythological story is:
founded on the fact that the plant continued to open its |
flowers as the sun declined, or, as Ovid might say, its affec-
tion for its beloved was in proportion as the lover fled from
her to his winter quarters. The Helianthus was named
“sunflower ” simply because its flowers resembled the sun;
and there is no relation between it and the sunflower of my-
thology. Yet there are peculiarities worth noting. Travel-
ers across the Western plains, where sunflowers abound,
have often observed a large proportion of flowers facing one
direction, but there were always some in other directions,
and these exceptions seemed to prevent any generalization
as to special points of the compass being favored more than
others. Mr. Meehan had growing in his garden plants of
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Helmnthus mollis from seeds gathered some years ago in I]li-
nois, and the flowers always seemed to have, to a great ex-
tent, a general southern leaning; but, until this season, he
had not thought to make exact figures early enough to be
satisfactory. This season he found the first flowers open on
the 7th of August. The upper part of the Hower stalk was
curved, so that, when the flower opened ahout a quarter of
an inch of the stem was at right angles with the lower por-
tion, and the face of the flower was exactly horizontal. It
was subsequently found that the flower remained in this
horizontal position till the last disk floret had expanded (oc-
cupying about three days), when the whole head commenced
to occupy an erect position, taking about three days more to
fully accomplish it. Commencing to open on the 7th of
August, by the 11th there were 68 flowers expanded, all
facing exactly southeast on opening; but on the evening of
this day three were found which had changed around to
northeast, with a slight tendency up from the horizon. On
the 14th there were 73 flowers open, 21 of which faced north-
east. On examining the matter carefully, the inclination to
the north was found to be due to a slight spiral or uncoiling
growth during the advance from the horizontal rest to the
erect position. All de not do this, but uncurve rather than
uncoil. While this accounted for the northward advance,
often as much as 90 degrees in a number of flowers, it still
left the reason for the original facing of the flower to the
southeast among the many problems of plant life yet to be
solved. Mr. Meehan referred to the several reasons offered
in the explanation of polarity in the leaves of the compass
plant, and pointed out the unsatisfactory character of all of
them.
—_—_— et r—

Dr. Henoque’s Transfer Process on Glass.

Dr. Henoque has shown us his method of transferring
outlines obtained by means of a stylus on blackened paper
on glass. This mode of describing curves in apparatus for
meteorology, physiology, etc., is frequently employed, only
the outlines are generally executed on paper rolled on cylin-
ders. To photograph these designs, or project them on a
screen, it is usual to transfer them to glass without any
alteration, the transparéncy of which renders it capable of
being used in either way. Dr. Henoque, after removing
the blackened sheet from the cylinder round which it has
been rolled, spread it on a glass, and coated the smoked sur-
face with castor oil collodion. As soon as the collodion is
set, the plate is plunged into water, and, after a moment, a
floating pellicle of collodion rises to the surface, bearing the
film or smoke and the traced outline. It is next transferred
to glass by means of a sheet of paper, and made to adhere
with gum applied all over the plate. Great précaution must
be taken to fix the four edges of the pellicle by strips of
paper gummed. When dry it forms a perfect negative, or
may be used as a transparency to project on a screen. In
the same way, as Poitevin has indicated, chalk drawings
may be removed from paper and transferred to glass. The
paper for smoking, says Dr. Henoque, should be albumin-
ized and lightly gummed. To smoke glasses on which lines
are to be traced with a point, they may be coated with lamp
black paint, and the blackened surface afterward passed over
a petroleum lamp flame. The smoke covers over all the in-

i equalities of the coat of paint, and the design may be imme-

diately traced. It can also be taken off and transferred to
another glass in the way already indicated.—Photo. News,

B

How a Nevada Miner is Following an Air Current as
a Lead.

A tributor of Ruby Hill was asked how his “ pitch”
looked, and he made the following curious remark: *‘I am
Strange as this may appear,
It appears that in sinking upon his piece of
ground he came upon a crack in the rock about three inches
in width, from which ‘issues considerable air. ~Where it
cbmes from and what the miner may sirike in following this
strange ‘‘lead ” must for the time remain a mystery. The
miner was right in following his ¢‘streak of wind.” He
doubtless understands that this streak of air breathed out of
the dep ths is liable to lead him to a cave, and he also krows
that a cave is liable to contain an amount of ore that would
make his fortune.

Among the old lead mines of Galena, Ill., a *streak of
wind ”or ** breathing crevice ”” was always considered a first-
i class indication. When a miner found that, he was pretty
isufe of finding a cave filled with lead ore. The lead mines
of Galena arein a limestone formation that is much the same
as the formation about Eureka.—Ruby Iill News.

———— et O ———— -

THROUGH the energy of its president, Samuel Sloan, Esq.,
the New York Horticultural Society, at a cost of $100,000,
has secdred a building for its permanent home. During the
past year this society bas held monthly meetings, at which
times there has usually been a display of flowers and a short
essay read by some member of the association. Money
prizes have been awarded for the best specimens of different
classes of flowers, which has greatly stimulated a spirit of
emulation among the gardeners and flower raisers.
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GuraAss varnish may be made of pulverized gum adragant,
dissolved in the white of eggs well beaten. Apply with =
brush carefully.
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ENGINEERING INVENTIONS.

A car coupling device of improved form
has been patented by Mr. Nathan M. Hale, of Grand
View, Tex. This invention relates to improvements in
self-acting car couplings, and consists essentially of
contrivances for setting the buffer or drawbar and a pin
setting, tripping, and uncoupling device higher orlower
for adapting the coupling to couple self-actingly with
cars differing i n height.

Mr. James H. McLeary, of San Antonio,
Texas, has patented an improvement ic car couplings.
"This. coupling is automatic in its coupling operation and
readily uncoupled at the side of the cars or upon the top,
so that the operator is not required to go between the
cars to couple or uncouple them. It consists in the em-
ployment of a handled shaft hung in suitable bearings
or buffers at the end of the car, and having a wheel pro-
vided with a series of pins or arms adapted to be auto-
matically projected and retracted, the shaft also having
ratchets engaged by holding pawls.

MECHANICAL INVENTIONS.

An improvement in feed roller gear for
wood planers has been patented by Mr. Paul Stoerger,
of Chicago, Ill. The invention consists of a chain-
belt coutrivance to be used in substitution of the toothed
gears now employed, by which is obtained economy of
driving power, a wider range adjustment for the upper
rollers, and other advantages. .

Mr. William B. Farrar, of Greensborough,
N. C., has patented a new turbine water wheel. The
invention consists in certain changes in the coustruc
tion and arrangement of portions of the wheel case,
whereby the casting of the same and its repair in case
of injury are greatly facilitated; and also in the pivots of
the gates of the case and the lever for operating them.

An improved grain weigher and tally bas
been patented by Mr. Jesse Beeler, of Girard, Kan.
This invention consists of a tilting hopper, a couple of
weigh beams, a recording tally, and shifting apparatus
contrived to automatically shift the hopper from one
delivery spout to another eacn time the bag fills and
swings up, the weigh beam from which it is suspended
at the same time shifting the recording tally.

A separating and drying apparatus has
been patented by Mr. Howard Newlin, of Brooklyn,
N.Y. The invention consists in a novel construction
of the screen or drier, which is formed with a series of
inclines and shoulders extending transversely for in-
suring the forward movement of the substance in the
frame or chute, and separating the different materials.
This is also employed for drying and cooling grain.

A novel runner for casting steel ingots has
been patented by-Mr. Theodore G, Wolf, of Scranton,
Pa The molten steel, instead of being passed into the
mould directly in the ordinary way, iz caused to fiow
through a runner, whereby the ingots have fewer air
holes and will be more solid and the steel of a better
quality, and the casting will be done in less time and
with less waste of steel.

An improved fire grate designed to stir the
fire and open up a space in its center to allow the dis-
charge or escape of pieces of slat or clinkershasbeen pa-
tented by Mr., Edward F. Johnson, of Troy, Pa. The
invention consists in the employment of curved radial
arms.pivoted to the grate, and having pins moving in
oblique slots or apertures in the grate supporting frame,
whereby the desired results are attained.

Mr. Theodore A. McDonald, of New Al-
bany,Ind., has patented a novel gauge for rip saws.
This invention relates to gauges used principally with
small circular saws on a saw table where boards or
planks are ripped up into strips of various sizes; and it
consists of a leverand link contrivance for holding and
moving the gauge bar, whereby the bar may be easily
and quickly moved to its different postions and its paral-
lelism with the saw always maintained.

An improved speed and motion regulator
formachines has been patented by Mr. Christ Adler, of
Milton Center, Ohio, the great advantage of which
device is that the speed and the motion can be changed
‘without stopping the machine, whereby a great loss of
power is avoided, and the parts are not subjected to
great or sudden strains. This invention can he applied
to any machinery, but is best adapted for use with saw-
ing machines.

Mr. Merritt W. Palmer, of Holland, Mich.,
‘has patented an improved planer knife grinder. The
invention consists of an attachment to be temporarily
wplied to wood planing machines for grinding the cut-
ters or knives on the machine as set forwork, and with-
out removing or disturbing them. 'The difficulty of re-
setting the cntiters after being removed for grinding in
the common way is thus wholly avoided and much bet-
ter work secured. .

An improved method of manufacturing
wood stirrups has been patented by Messrs. James
Woolworth and Wilber F. Cowles, of St. Mary’s, Ohio.
The invention consists of a slal bent into the desired
shape and slitted in the direction of the grairof the
wood, said slat being bent at its upper ends vertically
where the roller and connecting crosspiece is counected
thereto, whereby the stirrup is not weakened at the
neck or bend, as is the case in the ordinary method of
mannfacture.

A novel process of facilitating the cutting
of nails, tacks, etc., has been patented by Mr. Seth.
Robinson Foster, of St. John, New Brunswick. The
invention relates to a process for preventing the scale
on iron or steel plates used in the manwufacture of
nails, tacks, brads, and shoe nails from wearing into
the knives, dies, and other tools of the machine while
cutting, without removing the natural scale on the sur-
-face of the iron or steel, thereby avoiding the waste of
metal, facilitating the cutting action, and avoiding the
necessity for sharpening the knives so often.

A stock loading chute of novel device has
been patented by Mr. Daniel E. Hogbin, of Ellinwood,
Kan., It consists of a movable platform supported
upon rollers and connected with the ground by an in-
clined platform or chute. The movable platform is so
arranged that it may be projected through the door of
the car as far as desired, s0 that the stock may be

readily transferred to and from the inclined platform
and the car, or when not in use the platform is drawn
back out of the way, so as to clear the car. There is no
liability of the movable platform becoming hindered in
its operation by dirt or mud freezing beneath its bottom,
as the supports beneath are left open so as to permit
the dirt to fall.

Mr. Abram N. Ackerman, of Passaic, N. J.,
has patented an improved winding shell for calico, etc.
The invention reiates to the hollow wooden shells
which are used for winding long strips of calico. or
similar material into large rolls; and it comsists of a
metal casting consisting of a central portion which has
a square passage through it and a surrounding ring con-
nected with the central portion by fins, the casting to
be forced into the ends of the shell for strengthening it
and for connecting the ordinary power shank by which
the shell is revolved.

Messrs. Edward C. Shaw and George H.
Flinn, of Lewiston, Me., have patented a clearer for
lifting rods of spinning frames. Inspinning cotton the
floating fibers, termed the *¢ fiyings,” collect upon the
lifting rods, and as these rods move up and dowan in
their bushings the flyings are carried into the bearings
and frequently become wedged so lightly as to bind
and stop the rods, thus preventing the movement of the
ring rail and the proper winding of the yarn upon the
bobbin. Their invention is to obviate this difficulty,
for which purpose they providelifting rods with clearers
that prevent the flyings from passing into the bearings
of the rods.

A device for the measuring of belting,
bands, or pieces of fabric has been patented by Mr
Thomas A. Bell, of Trenton, N. J. 'The process is sub-

-stantially as follows: Alargewheel of some suitable

and definite dimensions, and divided into feet and in-
ches, is journaled upon supporting bars, and conuected
with this is a registering wheel ot small dimensions,
which notes accurately every revolution or partial revo-
lution of the measuring wheel. On opposite sides of
the measuring wheel are placed two rollers, one of
which holds the material to be measured, the other be-
ing theroller upon which the material is to pe passed.
In the process of passing the material from one roller
to the other, the measuring wheel is set in motion, and
by means of the registering wheel connected therewith,
the amount of the material is readily ascertained.
—  t——

AGRICULTURAL INVENTIONS,

A colter fastener of novel invention has
been patented by Mr. Enoch C. Eaton, of Pinckney-
ville, Ill, It consists of an attaching device for con-
necting the colter to the plow beam, contrived so that
it may be shifted so ag to set the colter vertical upon
any plow beam, no matter how untrue it may be, and
thus avoid the tedious method of wedging, at present
in use, or fitting the iron true to the beam.

An improved adjustable and detachable
handle for plows, etc., has been patented by Mr. James
M. Clark, of Lancaster, Pa. The invention consists in
the employment of adjustable handles consisting each
of a handle and an attaching and adjusting plate, the
handles being pivot bolted to the handle beam, where=
by it may be applied readily to any plow or other like
implement, placed in any position and adjusted to any
height required.

An invention relating to an improved cot-
ton chopper, scraper, and cultivator combined in the
same implement, has been patented by Mr. John P.
Dever, of Batesville, Ark. It consists in the peculiar
relations of parts whereby by abstracting certain screws
and bolts tae cultivator teeth may be removed, and the
machine nsed simply as a chopper and scraper; and on
the other hand, by removing the gear holding the chop-
per and scraper to the vehicle, it may be readily con-
verted into a cultivator, .

— -t ——
MISCELLANEOUS INVENTIONS,

A new and improved millstone dress has
been patented by Mr. Fredrick W. Dove, of Jones-
borough, Tenn. The invention consists of a novel form
of the furrows adapted to cause a free passage of the
grain between and of the chop from between the stones.

Mr. Antonio di Mariano, of New York city,
has invented an ornamental bracelet. The object of
the invention ‘is to provide bracelets constructed in
such a manner as to serve as a receptacle for a glove
button hook, pencil, or other implement.

An improvement in breech-loading fire
arms has been patented by Mr. Alexandre Picard, of
Montaigu, France. This invention consists in certain
improvents upon the fire arm patented to the same in-
ventor, February 7, 1882.

A novel paper scoring machine has been
patented by Mr. Albert E. Elmer, of Springfield, Mass.
The invention relates to a machine for forming the
‘“gcores” or *‘ breaks” in sheets of straw board or
other paper preparatory to hending the sheets for form-
ing paper boxes for other purposes.

An improved pitcher has been patented by
Mr. George Gough, of New York city. The invention
conrists of a pitcher constructed with two spouts, and
80 pivoted on its stand that it is adapted by means of
the handle or bail of the stand to be tilted in either di-
rection; also of a novel means of locking the cover in
place upon the pitcher.

Mr. Joseph Imler, of Forest, Ohio, has
patented a device which provides means whereby the
point or section of the tube to which the strainer of a
pump is attached may be introduced into the well after
the tubing is inserted, and also to provide improved
valves and seats, which can be removed without remov-
ing the tubing.

Mr. Herbert Ludlow, of Brooklyn, N. Y.,
has patented an improved folding box. The special ad-
vantage of the invention is that the waste of material i§
very slight, that the box may be easily set up for use,
and that the cover may be made of one piece of mate-
rial, so that any number of them may be placed one
inside the other for economy of space in packing.

An improved apparatus relating to the
separation of gold and silver from gravel and sand has
been patented by Mr. John T. Long, of Monsey, N. Y.

It consists in a series of amalgamated trays fitted for
vibraticn and arranged one above the other, and so in-
clined that the material is passed 1n succession from a
higher to a lower tray and the different materials readily
separated.

Mr. Alexander D. Bertier, of Hannibal,
Mo., has patented an improved wagon brake. The in-
vention cousists of ratchets applied to the hubs of the
wheels, and a latch to fall into them to automatically
chock the wheels and hold the wagon from running
backward when the horses stop for rest on steep hills,
and thus avoid the labor of applying and releasing the
brakes by the driver.

Mr. Charles H. Gilbert, or Andover, Mass.,
has patented an improved swinging adjustable bracket
for holding dentists® instruments and for other purposes.
'The invention consigts in a pivoied sleeve carrying two
parallel arms which support the table. The arms are
sustained at any desired elevation by an ingenious
ratchet arrangement.

A patent has been obtained for an improved
hopple for animals, whereby the ordinary end links for
connecting the chain with the leg tands shall be dis-
penged with, and greater ease and freedom of movement
between the said parts shall be secured. The inventor
of this nseful device is Mr. Charles J. Gustaveson, of
Salt Lake City, Utah.

Mr. Joseph Herzog, of New York city, has
patented a novel slide for chain bracelets and other
chains. The invention consists in a slide for ladies’
chain bracelets and other chains, constructed with a
base plate having flanges upon its endsand one side,
and provided withacatch whereby the slide can be
readily adjusted upon itschain without frictionand wear.

Mr. Henry R. Wright, of Albany, N. Y.,
has obtained a patent for the manufacture of anartificial
butter called creamine. The process consists in mixing
together the oils derived from animal fat atlow tem-
peratures with sweet cream, the oil of butter, vegetable
oil, and coloring matter, then allowing these ingredi-
ents to become sour while together, then removing the
whey, and finally churning the mass.

Messrs. Alonzo Russell and Andrew J.
Russell, of Burr Oak, Mich., have patented an imprave-
ment in that class of fences that occupy a compara-
tively small space in width, that are set up without the
necessity of digging holes, and that are firm both longi-
tudinally and transversely. The fence consists of posts,
side stakes, longitudinal rails, and braces, all wired to-
gether.

Mr. Isaac Samuels, of Denver, Col., has
patenfed an improved watch pocket. The invention
consists of a pocket of chamois skin or other approved
material, within which is arranged a wire spring of
semicircular or semielliptical shape, which stretches
the pocket flatwise, closing the mouth. The ends of
the spring terminate in points which serve as pins by
which the pocket may be attached to the garment,

An amalgamator, the object of which is to
facilitate obtaining the gold contained in the sand
of the beach and the bottom of the sea, has been pa-
tented by Mr. Wiliam H. Leininger, of Salem, Oregon.
The invention consists in a device to which a series of
amalgamated plates are attached, which device isdrawn
through the auriferous sand, which is thereby stirred
and raised, so that it passes between these plates, the
gold being retained on these plates.

Mr. Isaac Van Zandt Jones, of Salado,
Tex., has patented a useful improvement ja churn
powers. The invention consists principally in provid-
ing means whereby a churn may be attached to a sew-
ing machine, so that both sewing and churning may be
done at the same time; also, of the combiration of a
power to be operated by hand or some other motor, for
running the sewing machine and churn both at the same
time or either alone, as desired. .

Mr. Samuel N. Silver, of Auburn, Me,
has patented an improved velocipede. The object of
the invention is-to provide a velocipede which can be
propelled easily, and in which the power of the impetus
of the machine in going down hijll can be stored and
utilized at the proper time, and also in 80 arranging
belts over the shoulders of the operator, that extra
weight may be brought to bear upon the treadles of the
machine.

Mr. John G. Schill, cf Hoboken, N. J., has
patented an improved trap for preventing sewer gases
from escaping from the waste pipe of a sink into the
room. The invention consists of a funnel projecting
from the bottom of the sink, a casing provided at its.
inner surface with recesses, and attached to the sink
bottom, and a cup provided with lugs fitting in the re-
cesses of the casing, and surrounding the lower end of
the funnel attached to the sink,

An improvement in the manufacture of
dextrine, glucose, and grape sugarhas been patenlze'd by
Mr. Charles Lauga, of New Orleans, La., assignor to
himself and Alexander Charles Landry, of same place.
This process of manufacturing glucose and grape sugar
consists in attacking the cereal or starchy matter with a
weak oxygenated glucose liquor mixed with phosphoric
acid, then neutralizing the product with one of the sac-
charates of the alkaline earths, and then filtering, de-
colorizing, and concentrating it.

An improved heel for boots and shoes has
been patented by Mr. Charles Dranly, of La Salle, Tex.
The object of this invention is to furnish substantial
and durable heelsfor boots and shoes, and costing but
little in comparison with leather heels. The heel has a
metallic shell provided with a bottom rim, turned in-

wardly, an inwardly turned lip at the upper edge, and’

a vertical projection, whereby the filling is securely
held, and the shell attached to the shank, as well as be-
tween the sole and upper.

An invention to facilitate the folding of
benches, tables, and settees has been patented by M.
Robert B. W. Pinckney, of New York city. The inven-
tion consists in a bench or settee consiructed with groov-
ed top and side boards and hinged legs, and with rods
placed loosely in said grooves, so as to drop by their
own weight against the legs and lock them in place,
and to drop back by their own weight into the said
grooves when the bench, table, or settee is inverted,
and thus leave the said legs free to be folded.
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Messrs. Jeuleos Gambllee and Jobn F.
Haring, of Cresskill, N. J., have ohtained a patent for
an invention which is designed to increase the durabili-
ty of vehicle axles and to facilitate their repair. 1t con-
gists in an axle constructed with an adjustable bushing
secured in place by a tubular nut, and provided with
grooves and passages to receive oil, and an adjustable
band provided with set screwe and oil hole, whereby
the bushing can be adjusted as each side becomes worn,
and can be readily supplied with oil.

An improvement in coffee roasters has been
patented by Mr. William W. Dunn, of Fort Worth, Tex.
The object of this invention is to provide an improved
apparatus by which green coffee may be evenly, quickly,
and economically parched or roasted to the required de-
gree without burning, thereby producing an article of
superior flavor. The heating chamber or oven for
roasting green coffee, etc., is formed of a casing, a
geries of vertical flues traversing the same, and horizon-
tal wire screens for retarding the velocity of the falling
coffee kernels.

An improved torpedo placer has been pa-
tented by Martin D. Williams, of LongIsland City,N.Y.
The object of this invention is to facilitate the work
of placing torpedoes upon the rails of railroad tracks.
It consists in a torpedo carrier fitted for operation from
a distance to place the torpedo when required, and to
remove the same when the necessity for its use has
passed. In practical operation the ‘rain that explodes
the torpedo will stop, and the train hands replace an-
other, so that there will be no necessity of seuding
from the station for that purpose.

An improved music box which can be ad-
justed toplay any desired piece of music by persong§
who are not acquainted with the art of performing on
musical instruments, has been patented by Mr. Miguel
Boom, of Port-au-Prince, Hayti. This music box is
constructed with a rotary disk and a radial stationary
musicalcomb, a disk having radial parallel-sided grooves
in its face, and teeth arranged to fit anywhere in the
grooves, 8o that revolving the disk will bring said teeth
against the teeth of the musical comb, and the same
teethmay be set to play different tunes.

Mr. Andrew Harbison, of New Castle, Pa.,
has patented an improvement in wire tubing. This
tube is composed of an inner coil or tube formed of
spirally arranged wires, in juxtaposition or in contact
with each other, surrounding and in contact and concen-
tric with which is arranged an outer coil or tube formed
of wires coiled spirally in a direction opposite to that
of the inner coil or tube, with intervening spaces
between the wires of the outer coil, the outer and inner
coils or tubes thus joined together, and the wires of the
outer and inner coils -being soldered together, thus
forming a single strong and flexible wire tube.

An improved apparatus for desulphurizing
gold and silver ores has been patented by Mr. William
E. Harris, of New York city. The apparatus consists
in thecombination of an ore grinding apparatus hav-
ingabove it an inclosed air tight case, air inlet pipes
adapted to be connected with an air forcing apparatus,
and a fire chamber under said grinder with a pipe con-
necting said case with the upper part of a desulphuriz-
ing furnace, the furnace being constructed so that the
blast carrying the pulverized ore enters above the grate
and passes down through it, the whole operating to dry
the ore as it is ground and then blow it through the de-
sulphurizer. .

Mr. Alexander Fraley, of Grayson, Ky.,
has patented an improved beehive, the object of which
is to promote convenience in taking care of, wintering,
and feeding bees. The hive is constructed in such a
way as to form at will either one. two, or three com-
partments, and thus may be used for wintering as many
as three distinct colonies of bees. A sliding feeding
trough is likewise attached, which by means of perfora-
{ions in the bottom supplies liquid food to the various
compartments, or when filled with dry food is furnished
with openings by means of which the bees from each
section may gain access to the food supply.

An improved photographic shield has been
patented by Mr. Erastus B. Barker, of New York city.
The invention consists in a photographic shield con-
structed with a removable plate septum that is adapted
to be ingerted within the sbield either side up, whereby
either horizontal or vertical pictures can be taken by’
simply changing the position of the septum, also in a
removable cover for excluding light and- holding the
septum in the shield. This is provided with locking
devices and springs for holding the septum in the shield
andthrowing the cover open automatically when the
same is unfastened, and also in a self-acting spring at-
tached to the septum for the purpose of automatically
locking and holding the sensitive plates in the septum.

Mr. Hughey Thompson Harris, of Phil,
Ky., has patented an improvement in fences. This in-
vention relates more especially to *“flood fences,” and
is designed to effectively resist the action of currents of
water, and thus prevent the washing away of tbe fence
in the event of the inundation or flooding of the land or
country. It consists in the employment of triangular
braces and pickets or boards, both anchored by being
planted in the ground and tamped, a rail or support for
the upper end of the pickets or boards to rest against,
said rail or support being fastened to the upper part of
the braces,and the lower ends of the coincident pickets
resting on the nndergronnd base pieces of the braces,
while acrogs the base pieces is placed a board embedded
with them in the ground and brush.

Mr. Coulder C. Dedermick, of Howard
City, Mich., has patented an expansible wedge for open-
ing saw kerfs for preventing a log, while being sawed,
from binding or pinching the saw passing through. It
consists in two jaws, having each its lower end thicker
than its upper end, which jaws are connected loosely
together at the top, and are combined with a central
stem or follower, which, by passing down between the
jaws, spreads the latter and causes them to expand the
saw kerf, the said semi-cylindrical jaws having their
inner edges straight to the end, so as to form an outlet
for the saw as it progresses in its cutting action, and
being designed to be seated in a hole, which is first
bored where the cut is to be made.
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The Chargefor Insertion yunder this head is One Dollar

a line for eaclh insertion ; about eight words fo a line. | ;

Advertisements must be received at publication ofiice |
asearty as Thursday morning to appem in next issue.

Blake’s Belt Studs. The strongest and-best fastening
forleather or rubber belts. Greene, Tweed & Co.,N. Y.

Common Sense Dry Kiln. Adapted todrying of allma- !

terial where kiln, etc., drying houses are used. See p. 29.
Contracts taken to Manuf. small goods in sheet or

cast brass. steel, or iron. Hstimates given on receipt of

model. H. C. Goodrich, 66 to 12 Ogden Place, Chicago.

To Inventors.—We have surplus power and machin=
ery, and will contract to manufacture patented articles
of wood. liowe, Mct'lure & Co., Erie, Pa.

Wanted.—A second-hand dead-stiroke power hammer.
Address, with description and price, Box 150, Millers-
burg, Pa.

American Fruit Drier. Free Pamphlet. See ad.,p. 29.

Am, Twist Drill Co.,Meredith, N. H., make Pat. Chuck
Jaws,Emery Wieels,Grinders,automatic Knife Grinders

For best Portable Forges and Blacksmiths’ Hand
Blowers, address Buffalo Forge Co., Buffalo, N. Y.

Brass & Copper in sheets. wire & blanks. See ad. p.29.

The Chester Steel Castings Co., office 407 Library St.,
Philadelphia. Pa.. can prove by 20,000 Crank Shafts and

15,000 Gear Wheels, now in use, the superiority of their .

Castings over all others. Circular and price list free.

The Improved Hydraulic Jacks. Punches, and Tube
Expanders. R. Dudgeon. 24 Columbia St., New York.

Cotton Belting and Rubber Belting; two, three, and
four ply; all widths. Greene, Tweed & Co., New York.

Diamond Tools. J.Dickinson, 64 Nassau St., N. Y.

» Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 29.

Otis Passenger Engine & Safety Drum, Cylinders 8x10,
Double Cut Gears, in good condition. L.S. Graves &
Son, Rochester, N. Y.

Metallic letters and figures to put on foundry pat-
terns; all sizes. H. W. Knight, Seneca Falls, N. Y.

Pays well on small investment.— Stereopticons, Magic
Lanterns, and Views illustrating every subject for public
exhibitions. Lanterns for colleges, Sunday-schools, and
home amusement. 116 page illustrated catalogue free.
McAllister, Manufacturing Optician, 49 Nassau St., N. Y.

See New American File Co.’s Advertisement, p. 30.

Drop Hammers. Power Shears, Punching Presses, Die
Sinkers. The Pratt & Whitney Co., Harttord, Conn.

See adv. Smith, Vaile & Co., p. 29.

Trevor’s Patent Key Seat Cutter. Trevor & Co., Lock-
port, N. Y. See page 29.

Stone bottles for beer and ink. Merrill & Co., Akron, O.

25/ Lathes of the best design. G. A. Ohl & Co.,
East Newark, N. J.

C. B. Rogers & Co., Norwich, Conn., Wood Working
Machinery of every kind. See adv., page 414.

For Power & Economy, Alcott’sTurbine, Mt.Holly, N.dJ.
4to 40 H. P. Steam Engines. See adv. p. 412.

“How to Keep Boilers Clean.” Book sent free by
Jamgs F. Hotchkiss, 84 John St., New York.

Steam Pumps.

Engines, 10 to 50 horse power, complete, with govern-
or, $250 to $550. Satisfaction guaranteed. More than
seven hundred in use. For circular address Heald &
Morris (Drawer 127), Baldwinsville, N. Y.

Brass Finishers’ Turret Lathes, 1315 x 4, $165. Lodge,
Barker & Co., 189 Pearl St., Cincinnati, O.

Wanted.—Patented articles or machinery to make
and introduce. Gaynor & Fitzgerald, New Haven, Conn.

To stop leaks in Boiler Tubes: use Quinn’s Patent |
Ferrules. Address S. M. Co., So. Newmarket, N, H.

Latest Improved Diamond Drills. Send for circular
to M. C. Bullock Mtg. Co.,80 to88 Market St., Chicago, T)l.

Water purified for all purposes, from household sup-

plies to those of largest cities, by the improved filters |

manutactured by the Newark Filtering Co., 177 Com-
merce St.. Newark, N. J.

Assays and Analyses of ores and all commercial pro-
ducts. Advice given and investigations made in all:
branches of chemical industry. Send for circular.
N. Y. Assay Laboratory, 40 Broadway, New York.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N. Y. Steam Pumping Machinery of every descrip-
tion.

Combination Roll and Rubber Co., 68 Warren street,
N.Y. Wringer Rolis and Moulded Goods Specialties,

First Class Engine Lathes. 20 inch swing, 8 foot bed,
now ready. F.C.& A.E.Rowland, New Haven, Conn.

Ice Making Machines and Muachines for Cooling
Breweries, etc. Pictet Artificial lece Co. (Limited), 142 :
Greenwich Street. P. O. Box 3083, New York city.

Steel Stamps and Pattern Letters. The best made. J.
F.\.Dorman,?1 German St., Baltimore. Catalogue free.

Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works. Drinker St., I’biladelphia.Pa.

Supplement Catalogne.—Persons in pursuit of infor-
mation on any special engineering. mechanical, or scien-

tific subject, can have catalogue of contents of the SCI--

ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The ‘SUPPLEMENT contains lengthy articles embracing
{he whole range of engineering, mechanies, and physi-
cal science. Address Munn & Co.. Publishers, New York.

Machinery for Light Manufacturing, on hand and
built to order. E. E. Garvin & Co., 139 Center St., N. Y.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J.
Cope & Maxwell M’f’g Co.’s Pump adv., page 12.
Curtis Regulator, Float, and Expansion Trap. See p.12.
Woodwork’g Mach’y, Rollstone Mach.Co. Adv.,p.14.
The Sweetland Chuck. See illus.adv., p. 14.

Knives for Woodworking Machinery,Bookbinders, and
Paper Mills. Taylor, Stiles & Co., Riegelsville, N. J.

Seientific Qmervican,

43

‘ HINTS 'O CORRESPONDENTS.

; No attention will be paid to commurications unless
‘accompanied with the full name and address of the
writer.

Names and addresses of correspondents will not be
given to inquirers.

We renew our request that correspondents, in referring
to former answers or articles, will be kind enqugh to
} name the date of the paper and the page, or the num ber
of the question.

i Correspondents whose inquiries do not appear after

a reasonable time should repeat them. If not then pub-
: lished, they may conclude that, for good reasons, the

Editor declines them.

Persons desiring special information which is purely
‘of a personal character, and not of general interest,
ghould remit from $1 1o $5, according to the subject,
as we cannol be expected to spend time and labor to
obtain such information without remuneration.

Any numbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referred to in these columns may be had at this
office. Price 10 cents each.

Correspondents sending samples of mmerals, etc.,
for examination, should be careful to distinctly mark or
Jabel their specimens so as to avoid errovin their identi-
fication.

1) S. 8. D. writes: 1. I wish to make a
magnet and have the core 2 inches long, 14 inches wide
and three-sixteenths or one-quarter inch thick. How
many layers of wire, and of what size should I use to
get the best result in strength from three Grove cells of
one gallon each, and should the wire be silk or cotton
covered? A, Wind with six layers of No. 16 cotton cov-
ered wire. 2. How many ounces or pounds weight (iron)

said weight to draw it to the magnet, which would be

the square of the distance. The magrnet would probably
lift fifty pounds. By making the cores thicker and
longer, you would be able to get more power with the
same battery. 3. Will I get mor" strength from the
magnei by using more cells? A. Yes. 4. Have you
ever published directions for makis ; an electro-motor
in any of your publications? I. so, when? A. See
SUPPLEMENT, No.259. 5. Should I use soft or hard iron
in making an armature? A. Use the softest iron ob-
tainable.

() J. D. asks: 1. Is there any difference in
the buoyancy of an iron vessel or boiler upon the water,
whether it be full of air or whether the air be pumped
out, and providing the vessel will resist the air pressure

ference; i. e., that of the weight of the air exhausted.
ing the pressure of water in astagnant pool, 100 yards

pressure of a similar pool were it three or five miles
long; in other words, would the pressure be any greater
in latter case? In both cases the water to be perfectly !
stagnant.
cases. 3, Where does ice form, on the top of the water
or in the bottom of the stream? A. Both. In still water
on the top. In swiftly running water sometimes on the
| bottom. 4. Will a brake shoe have any more resisting
. purchase on the wheel of a common road wagon, car-
' riage, or railroad car wheel if placed below a direct hori-
. zontal line with the hub or spindle than if placed above?
A. No.-

3 J. H 8. asks: 1. Will you furnish me
{ with a receipt for making hair oil and cosmetics? A.
. Hair oil is generally made of jpure cotton seed oil, per-
| fumed with oil of bergamot, lavender or other per-

me. See SUPPLEMENT, No. 65, *Perfumery Re-
\celpts »” 2. Inform me how or where I can learn the
‘ ! making of essential extracts, as used in pastry and con-
. fectionery? A. See SUPPLEMENT, No. 196.

| @) A.C.asks: Is black a color? A. Yes.

| (5 P. McC. writes: 1. With what and how
_can I color whitewash a bright red, a dark red, a green,
‘a sky blue, and a drab? A. Use the following: For
1 reds, a fine red Jake; green, nse a chrome green; blue,
i use ultramarine; and for drab, a lake of the desired
tint. 2. Also, how much white lead and boiled oil will
make a gallon of paint for last coat? A. 'I'wo pounds
of lead to a gallon of oil.

6) S. P. C. writes: Please give a simple
all
| specimens of quartz. A. Use a paraffine crayon, such
as is used for marking packages, or meit with one ounce
of paraffine sufficient lamp black, or other pigment to
‘ color, and rua into cylinders of convenient size.

(7) W. 8. B. writes: With two streams of
water, one 2 inches in diameter, and one 114 inchesin !
diameter, which will be thrown higher vertically with
the pressure of a head of water 100 feet high? A.The
2inch stream, as it will not break sosoon from the fric-
tion of the atmosphere.

(8) D. O.—To remowe printer’s ink from
paper use a solution of ‘ chlorinated soda.” which is
called Larabeque’s Solution by some drugglsta. Use as
 directed on label.

9) I C. writes: Suppose Mr. Brown is
the time he is hammering there areno ears in existence,
is twofold. It implies (in this connection): 1, Atmo-
Sensation, which may or not be caused by vibrations

external to the ear.
be sound of the first sort only.

would the magnet attract, and how far would it move :

stationary? A. The power of a magnet is inversely as |

without collapsing? If so, what isit? A. There is a dif- :
2. Would the same dam thatwould be capable of resist- |

long to the height of 10 feet, be capable of resisting the

A. The pressure would be the same in both \

hammering with a steel hammer on a s‘eel anvil, and at |
would there be any sound 2 A. The meaning of sound
spheric or other vibrations capable of being heard. 2.

In the case described there would :

(11) L. L. D. asks: 1. Incuttinga file, does
the file cutter begin at the shank or the point; and what
is the shape of the chisel point, and how is it held with
regard to the file blank? A. In cutting files begin at the
point,laying the chisel against the first cut as a guide, and
so on. The first cut makes what is called a float, then
commence again at the point, placing the chisel at.the
proper angle for the second cut, which is lighter than
the first. The chisel is a straight thin edged one a little
wider than the file, and short, say three inches long.
Hold the flle upon a lead lap with a strap, shank
toward yourself, and hold the chisel between your
thumb and fingers so that you can see the cut. 2. How
to temper small drills, reamers, etc.; also springs made
of high steel, old files for example? A. Harden small
tools, such as drills, reamers, etc., at a low red heat in
water and draw to a deep straw or yellow color. Old
files are poor stuff t0 make springs of —you will only
lose your time. It requires to be drawn very low, and
will not yield high duty under any treatment. 3. A
horizontal tubular boiler, which is used in the summer,
but stands empty all winter, has some scale in it, mostly
lime. Will freezing remove it? If not, what shall I
use? Boiler i3 36 inches by 12 feet. A. Freezing
will not clean your boiler of lime scale. One or two
quarte of tan liquor put into the boiler, or one pound of
caustic soda or potash, and allowed toremain in for a
day while the boiler is steamed up. Then blow out and
clean out thoroughly. 4. In observatories. which is the
standard timepiece—chronometer or clock? A, Chro-
nometers and clocks are both used as standard time-
pieces for observation, according to convenience.

+(12) C. F. M. says: I have a large lot of
dark grease. It consists of about 65 per cent of tallow
(beef) and 385 per cent of valvoline oil, which has been
taken off from iron and wooden gears; after running

bad color is, no doubt, chiefly due to carbon, formed
by the heating of atoms of the grease during use. If so,
the restoration of color will be amatter of much diffi-
culty. Experiments might be made with solation of
borax; also boiling and filtration.

] (18) J. I. 8. asks: 1. How many horse
power will an engine of the following dimensions de-
velop: Stroke, 414 feet; diameter of cylinder, 15 inches,
and making 38 revolutions per minute? A. Allowing
60 pounds average pressure on piston, 85 horse power.
2. How many revolutions will an engine 4 feet stroke,
diameter of cylinder 15 inches, have to make in order to
develop full as much power as first engine? Boiler press-
ure the same for both engines—say 80 pounds to square
inch. Engines same construction, with heavy balance
wheels and a variable load. A. Forty-three revolutions.

(14) O. M. W. asks: 1. What must be the
steam pressure per square inch to make an engine—size
of cylinder, 8 inchesstroke by 1} inches bore—develop
one-quarter horse power? A. This will depend upon
the speed of the engine. 2. What size of boiler should
} be used? The kind I propose is vertical, with one flue
" through the center. What size should the flue be? A.
If for one-quarter horse power, should have 6 to 8 feet
fire surface; we cannotgive size of flue without knowing
. the design of boiler. 8. Will round steam ports do for
the cylinder? Should they be made before boring the
cylinder? Please state size, either round or square. A.
| Yes; but they will not be so good as the usual form. If

round, should be one-half inch diameter. 6. How is an
| expansion ring made, used for packing the piston? A.

By turning the ring a little larger than the bore of cylin-

der, cutting the ring at an angle, and cuttingout a piece

sufficient to permit the ring to be sprung into the cylin-
i der. 5. What size steam pipe should be used to feed
| the engine, and how thick? A. Three-quarters of an
inch diameter, and may be made of 24 or 80 ounce
sheeting copper.

(15) F. B. R. asks: 1. What size of wire is
required for line wire with the telephone described in
) SCIENTIFIC AMERICAN SUPPLEMENT, No. 142? A. No.
12. 2. Should it be copper or iron? A. Iron will do.
3. What size of copper ingulated (cotton covered) wire
should be used for carrying around the house? A. No.
18 paraffine covered. 4. Could not the spool be wound
with No. 84? A. 36 is better; 3¢ will do. 5. Would it
make any difference if the spool was wound with 1
ounce instead of three-quarters per cent of No. 86; or
would one-half per cent do? A. The spool should have
20 to 25 ohms resistance.

(16) F. E. B. asks: 1. If water isa conduc-
tor of electricity? A. Water is a poor conductor. 2.
Also, give me the name of some substance thatis a par-
tial conductor, or a substance that is not a perfect insu-
lator of electricity. A. Charcoal, gas carbon, metallic
powder, mixed with powdered non-conductors,areall
semi-conductors,

(17) W. R. B. asks for the process of manu-
facturing rouge of the lightest grade, for polishing tele.
scopic objectives and other optical glass. Please give
. practical directions as minutely as your space will per-
mit. Rouge of the requisite quality is difficult to find.
Some is too soft to polish glass, others full of grit An
occasional sample is found just right. In what partof
the process doesthe variation come in making it ¢ hard”
or * goft rouge? Does the quality of the sulphate of
! iron make any difference in the quality of the rouge?

I wish to make my own. Have plentyof the best sul-
“ phate of iron. A. The} process by which rouge is made
I'in England is as follows: Good crystals of iron sulphate
‘ (carefully selected) are heated in a reverberatory fur-

nace, the moisture and anhydrous sulphuric acid driven
off, leaving the .iron peroxide on'the bed. The great
difficulty in the process is to keep the temperature just
right, and so prevent the agglomeration of the iron and
its partial reduction to the proto state. It is in thislat-
ter point that the trouble occurs producing the gritti-
ness. Imported French rouge, which is largely used by
some glass houses, can be had of dealers in this city.

(18) M. K. asks: 1. How glycerine isdried.

some time has become black «nd dirty. Can you tell me ;
how to cleanse it, and make it light in color? A. The

(10) K. W. P. asks: Can you give me a|A. Glycerine cannot be dried, but can be agglutinated
formula for a composition of the consistency of putty \ with gelatine. With litharge it forms glycerate of lead,
or dough, that can be presged (not moulded) into shape which is quite solid. 2. How printing ink is made that
of small ornaments? A. Try plaster of Paris mixed | will dissolve in water., A. We Know of no printing ink
with ten per cent of powdered althea root. golubie in water.
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(19) J. D. R. asks: 1. Whether barium sul-
phateis at all soluble arnot? I havean idea that there
is some liquid which would dissolve it. A. Barium sul-
phate iz slightly soluble in dilute acids; somewhat more
80 in strong sulphuric, nitric, and muriatic acids. Ac-
cording to Erdmann, barium snlphate i8 soluble in a
saturated solution of ammonium nitrate. 2. Aiso, what
was the last element discovered? A. Scandinm, dis-
covered by Nilson, and announced March 12, 1879, isthe
latest element concerning whose identity there is no
doubt,

(R0) A. A. H. writes: I wish to erect ma-
chinery for crushing and pressing the oil out of cotton
seed, and am unable to get the necessary information
on the subject,and in my emergency apply to you. I
wish to know about the cost of the machinery, to whom

, to apply to get it, and, if you are familiar with the sab-

ject, how much oil will a bushel of seed yield, and if
the oil has to be refined the cost and process of refining?
A. For full particulars as to cost, processes, etc., see
SUPPLEMENT, No. 329, ¢ Manufacture of Cotton Seed
0Oil.”

(1) W. N. G. writes: Some time ago I at-
tempted to make some indelible ink for rubber stamps.
The recipe was as follows: Nit. sil., 1§ ounce; Liq.
ammon,, 134 ounce; sal soda, 34 ounce; gum arabic, 3
ounce; and 1 ounce rain water, Color with lamp black,
and thicken with sugar. Now, I made it according to
directions, but it would wash out. I put the stuff in an
open bowl and let all the liquid evaporate. How can I
fix it now to use it and have a good ink? What can I
use in the place of glycerine, or use with it in making
ink for stamps? A. Dissolve it in a few drops of nitric
acid, and add the water and ammonia as called for in the
receipt. It will not wash out if properly aprlied by
heat or the action of sunlight. If necessary, a weak
solution of oil of cloves in alcoholmay be used as a mor-
dant.

(22) D. 8. writes: 1. I have a boiler 26
inches in diameter and 36 inches high, with fifty-two
134 inch flues; firebox, 22 inches diameter and 13 inches
high. Willit run a 4 inch by 414inch engine? A. Yes.
2. How large a propeller wheel will the enging run by
being connected to the wheel shaft without any gears;
I mean by that, to have the engine shaft and the pro-
peller shaft connected straight through? A. 30 inches
to 24 inches diameter. 3. How tast will it run a boat 23
feet Jong and 5 feet beam? A. About 8 or 8% miles per
hour, if a good model. 5. How many revolutions will
the engine make per minute to do this? A. 240 to 280,
according to pitch of screw.

(23) C. E. G. asks how to mix black and
white water color paint for showcard painting. Have
been using lamp black, glue water, and varuigh, but I
can’t get the high shine on letters when finished. A.
Use a solution of shellac in a strong solution of borax
and water instead of the glue water.

(R4).H. K. asks: Could I pump water from
my spring by having the pump 200 feet awayand 10 feet
higher than the spring, the water passing through 2 inch
pipe? A. Yes.

(25) Q. E. D. asks: 1. What solvent should
L use for the purpose of dissolving scrap ruBber, such
as old overshoes, for the purpose of making a paste so
a8 to mould it into any desired shape, and for it to then
become hard and solid, and resist acids? A. The best
solvent for rubber is a mixtnre of methylated ether and
petrolemmn spirit—the common benzolene used in
sponge lamps. The general method, however, of utiliz-
mgold India-rubber isby heating it with steam; the
sulphur then discharges, the India-rubber melts, runs
into the hot water, and collects at the bottom of the pit,
while the vapor prevents its burning. 2" Also, how
should I treat gutta-percha for the same purpose? A.
Crude gutta-percha is soluble in carbon disulphide, and
isredeposited in a pure condition after the evaporation
of the solvent. Also, benzine, chloroform, and oil of
turpentine dissolve it easily with the aid of heat.

MINERALS, ETC.—Specimens have-been re-
ceived from the following correspondents, and

examined, with the results stated:

A. G.—Both Nos. 1and 2 are specimens of garnet,
possessing no value, except as mineralogical specimens.
—W. W. G.—TItis a very fine grained siiicious sinter, of
great value for polishing; worth from £ to 5 cents per
pound in New York city. We seldom see such an ex-
cellent material.—F. A. B,—Iron pyrites of liitle or no,
value, except by the ton for the manufacture of sul-
phur.—J. W, F.—Common mica, of no value.—dJ. P.—
It is a mizture of quartz, magnetite, garnet rock, mena-
cranite, and dirt, of no value either as sand or ore.—L. S.
K.—Your ore holds a small percentage of sulphuret of
silver. An assay would be advisable. $5.—J. H.—Itisa
compound of oxides of iron, magnesia, manganese,
alumina, and silica, of no metallurgical value.—A. S.—
The ore contains a lurge percentage of tin, as oxide. An
assay would be advisable.—J. N.D.—Jt is mainly of
sulphate of lime. If it cakes in the boiler and firmly
adheres to the iron, it is most decidedly injurious. For
safety, we would advise you to use some boiler incrusta-
tion preventive.—A. H. J.—No. 1. Spathic iron ore, with
hematite crystals of the first. 2. @. The body of the
ore isred oxide of copper; b. the green—green silicate
of copper—chrysocolla. 3, a. Siderite, carbonate of
iron; . spathic iron, similar to @, but crystallized; c.
quartz crystals—silica. 4. Spathic iron, similar to 8, .
%5, The green portion is hornblende. 6. The black is
tourmaline, on calc spar (pink). 6. Pink calc spar-—
carbonate of lime. 8. Tourmaline. 9. Limonite—hy-
drated oxide of iron; a very valuable cre. An analysis
will be necessary to determine this for No. 1 and this.
10. Calamine—silicate of zinc. 11. Magnetite, holding
crystals of actinolite;-the firstis a valuable ore, and
worthy of an analysis.

COMMUNICATIONS RECEIVED.
On Freezing of Water. By F. J.C.
A Meteor. By J C.H.
On Comets.
On the Potato. Byd. D. C.
A New Theory of Tides, By J. W. N.
On Leap Years. By O. C.
Electricity and its Theories of To-day. By A. 8. R.

By B. S B.
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Advertiserents,

Inside Page, each insertion - = - 73 cents a line, |

Back Puge, éach insertion - « - $1.00 a line.
‘ (About eight wordstoa li e.)

Engravings may head advertisements ot the same rate
per line, by measurement, as the letter press.  Adver-
tisements must be received at publication office -asearly

as Thursday morning to apoear in next issue.

" THE OPERATOR AND

ELECTRICAL WORLD

14th volume; weekly; ably edited:; copiously
illustrated. ize of the SCIENTIFIC AMERICAN. Com-

lete chronicle of Telegraphy, Telephony, and

clectric Lighting. Circulates all over the world.
The only American weekly devoted exclusively to
Electricity and its applications.  Original, popu-
larly and ably written iMustrated artides. First ana
fullest descriptions and cuts of all new invention.
discoveries in electricity. Important series of uc,i‘d
and exhaustive papers on KLECTRIC LIGHT-
ING now running. Indispensable to all interested in
electrical matters.

Subscription, one year, postage included, $:2;
Six months, $1; three months on trial, 50c. Remit by
P. 0. Order, Draft, Registered Letter, or Express.

W. J. JOHNSTON, Pub., 9 Murray St., N. Y.

s and

WANTED.
A competent Engineerto run the engines for an Otis
Blevatorina drygoods house. Address, with references
a8 to capacity an

character, P. O. Box 2, New York

Intelligent Mill Operators in every
State in America Use
Yan Duzen’s Patent Steam Jet Pump.

Guaranteed superior to any other Jet
Pump for practical service. For raising
water from ‘\ells, Ponds. or Streams, or
to use with hose and nozzle for Fire
i Pump, it has ne equal, All Brass. no
I ”& valves. no moving parts Warranted
i ]“‘, reliable and satisfactory. Ten Sizes—
5 ®7, $8.50, $10.50, ete., and capacities 300 to
20,000 gallons per hour. Send for ** Catalogue No. 49.”

VAN DUZEN & TIFT, Cincinnanti, 0.

MANUEL .J. MORENO,
. ARGENTINE REPUBLIC,

BUENOS AYRES POST OFFICE, No. 268. -
Ironand Hardware Merchant. Arms, Cutlery. Machines,
Tools. ’aints, Plows. .
chines. Tools for Carpenters, Smiths, ete.
Furniture and Tools. Catalogues and price lists grom
Export Merchants and Manufacturers solicited by madl.
263 Post Office. Buenos Ayres.

FIRE BRICK, “S2ihéi s s e

ABOVE RACE. PHILADELPHIA.

AN EXPERIENCED ENGINEER & DRAUGHTSMAN,

competent to manage a large Foundry. and Machine
Shop, is open for an engagement in either way in some
healthy locality. Address* F,”” Box 773 New York.

ST E M W' N D I N G Permutation Lock,

No. 125. For any
Till, Desk, Drawer, or Closet. Owner
may use either 1,2, 3, or 4 of its 50 numbers.
Millions of changes equally possibleand easy.
Security unrivaled., Simple,-durable, nickel
plated. Send $2.50 for sample by mail, or
stamp for [lustrated List of Locks, Tilis, and
Padlocks. D. K. Miller Lock Co., Phila., Pa.

e

!

Foreign Patent Rights for sale of a_very valuable
invention. Address Capt. Lewis. Davis, Jackson, Ohio.

! Eor}gu:ate Iinesl. :,aLest; Dest ;always reli-
able; work 2 miles on cable-wire, Illus. Cir-
= # culars free. Holcomb & Co.,Cleveland, O.
NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue.
Lathes, Plarers, Drills, &e.

NEW HAVEN MANUFACTURING CO.,
New-Haven, Conn.

887 g
Our 10-Hovrse O%Rark-A rresting Threshing
ngine has cut 10,000 feet pine lumber in 10 hours.

Will byrn wood six feet long, coal, straw, and corn.
stalks. Send for Price Listand Catalogue ‘¢ A 2,
YNE & S

. NON: .
Box 1207. Corning, N. Y.

SHEPARD’S CELEBRATED
$60

| Screw Cutting Foot Lathe,

| Foot and Power Lathes, Drill Presses,
Scrolls, Saw Attachments,Chucks, Man-
A drels, Twist Drills, Dogs, Calipers. etc.
\\ Send for catalogue of outfits for ama-
teurs or artisane. Address
H. L. SHEPARD & CO.,
341 & 848 West Front St.,Cincinnati, 0.

v
PWEEPSTAKES, WITH THE  ELLIS
Patent Journal Box. The best Planer and Matcher ever
pade. Planing 20).in. wide, 6 in. thick, weight 2, -
ggg; %an‘mg 4 in. wide, 6 in, thick, weight 2.600 Ib.,
. Beading, Arbor, and Head, extra, $20. Sash, Door,
ind Blind Machinery a specialty. Correspondence so-
leited. Rowley & Hermance, ‘Williamsport, Pa.

P GKS P DROP PRESS.

NEW HAVEN
BEECHER & PECK,

CONN.,

[CE-HOUSE AND REFRIGERATOR.

Jirections and Dimensions for construction, with one
llustration of cold house for preserving fruit from

ieason to season. Theair is kept«ry and pure through- |
34 to 36°. C

"t the year at a temperature of from on-

ained in SCIENTIFIC AMERICAN SUPPLEMENT No. 11 6.
:ricle 10 cents. To be had at this office and of all news-
leaters.

Van Duzen’s Pat. Loore Puile}?lﬂer

Highest - Indorsements,
A Enviable Reputation,
p Scientific Pedigree.

A ‘two. years’ test by conservative
manufacturers of national reputa-
r{zon has shown jt to be the only per-
ct Lubricator for Loose Pulleys in
nse, Prices very rea'sona,b]%.5 ,gend
for our ** Catalogue Number 55.

VAN DUZEN & TIFT, Cincinnatl, O,

Samples mailed free. Send for one. .

Ail kinds of Agricultural M .
Ganflen g

CHINISTS’ TOoOLS.

J‘-

etc. Sole aient for May

combined.

printing
folluwing low prices :

C. TODD,

ENGINEER AND MACHINIST.

Flax, Hemp, Jute, Rope, Oakum, and Bagging Machinery, Steam Engines, Boilers,
her's New Patent Acme Steam Engine and Force Pump
1so owner and exclusive manufacturer of - .

The New Baxter Patent Portahle Steam Engine.

These engines are admirably adapted to all kinds of light power for driving
resses, pumping water, sawing wood, grinding coffee, ginning cotton,
and all kinds of agricultural and mechanical purposes, and are furnished at the

1 Horse Power,
2 Horse Power,
8 Horse Power,
Send for descriptive circular.

Or No. 10 Barclay St., New York.

ESTABLISHED 184.

$150. 135 Horse Power, $190.
245. 215 Horse Power, 275.
290. 4 = Horse Power, 350.

Address

J. C. TODD, Paterson, N. J.,

SPEAKING TELEPHONES.

THE AMERICAN BELL TELEPHONE COMPANY, |

W. H. FORBES, W.R.DRIVER, THLO.N.VAIL,
President. Treasurer. Gen. Manager.

Alexander Graham Bell’s patent of Mlarch 7, 1876, |
owned by this company, covers every form of apparatus.
including Microphones or Carbon Telephones, in which ;
the voice of the speaker causes electric undulations
corresponding to the words spoken, and which articuja-
tions produce shnilar articulate sounds at the receiver.
The Commissioner of Patents and the TJ. 8. Circuit Court
have decided this to be the true meaning of his claim;
the validity of the patent has been sustained in the Cir-
cujt on final hearingin a contested case,and many in-
junctions and final decrees have b obtained on them.

‘his company also owns and_controls all the other

telephonic inventions of Bell, Edison, Berliner, Gray,
Blake. Phelps, Watson. and others. o

(Descriptive catalogues forwarded on apggh(;amon.)

Telephones for Private Line, Club, and Social system$
can be procured directly or . through the authorized
agents of the company. .

- All telephones obtained except from this company, or
its authorized licensees. are infringements, and the
makers. sellers. and users will be proceeded against.

Information furnished upon apvlication.
Address all communications to the
AMERICAN BEL) TELEPHONE COMPANY,
95 Milk Strreet. Boston, Mass.

REMINGTON TYPK-WRITER,

Warranted. Satisfaction guaranteed.
Type-Writer Supplies. Send for cir-
culars. Address E. REMINGT ON &
it SONS, Manufacturers, or WYCKOFF,

SEAMANS & BENKDICT, Sole Agents,
281 and 283 Broadway, New York.

ITHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent. \Wood Working Machinery of every descrip-
tion.- Facilities unsurpassed. Shop formerly occupied
by R. Ball & Co., Worcester, Mass. Send for Catalogue.

vw-BOAT WHIFF. FULL WORKING
‘rawings and = descriptfon, with dimensions of the
n0del ice-yacht. Whiff, the fastest v{:mhtl‘ln the world.
ixhibited at the Centennial, by Irving Grinnell. ‘With
Acgggeen'ilmstrations. SUPPLEMENT 63. Price 10

TS
Vf,/!{lklg-,. WORKING Tﬂl})ﬁm

Y,
0 SPIGAL

C/RQULARS FREE.

We are MORE THAN SATISFIED with our Pictet Refrigerating Machines, |
and consider them THE BEST IN THE MARKET. We have two of the]

largest size in full operation.

Your attention is called to above certificate.

THE PICTET ARTIFICIAL ICE CO.,

P. 0. Box 3083.

Chicago, June 8, 1882.

ARIVIOUR & CO.

Limited,
142 Greenwich Street, New York.

MACHINE.
DURRELL’S PATENT.
No. 1 Maehine, 900 Ib., 7 spindles.
w'y “ 050 4T )
“ 2 600 * 38 :
Capacity of 7 Spindles, 8,000 per
10 hours,, —_—
Acknowledged to be an indispend:”
able tool Manufactured by;

HOWARD BROS,,
Fredonia, N, Y,

ICE-HOUSE AND COLD ROOM.—BY R
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC A MERICAN SUP-
PLEMENT, 59. Price 10 cents. To behad at this office
and of all newsdealers.

“ “

9 CASTINGS FROM SPECIAL NS
TINNING japoe PATTERE
SHING . NN)NG Y]

FINE
FINI

To Eleéctro-Platers.

THE VICTORDYNAMO PLATING MACHINES.

Three sizes, $30, $60, and $90. Also Batteries and materi- | g

al for Gold, Silver, and Nickel Plating. ) .
THOMAS HALL, 19 Bromfield gt., Boston, Mass. .
Send for Iilustrated Catalogue.

|

. GUN WORKS,

P.itzsbl\}rgh,

o)
Write for Large Mustrated Catalogue,
Rifles, Shot Guns, Revolvers,sent ¢. 0. d. for examinatoon.

Novelty Turning Company,
Plain and Ornamental

WOOD TURNERS.

Knobs, Handles, and Ornaments from For=
eign Woods a Specialty. Samples and
Specifications solicited.

Lock Box 257, WESTFIELD, MASS.
COMMON SENSE ENGINES

Simple, durable, of the best workma -
ship and material. Solid Wrought Iron
Boilers. Engine complete, on board
cars at Springfield, Ohio, at following

prices:
3H.P $215| 7 H.P......$375
5H. P, 800|100 H. P...... 500

15,20, and 25 H. P. at very low prices.

T ese Engines fully guaranteed in

everrrespect. Address
ommnion Sense Engine Co.,
SPRINGFIELD, OHIO.

creates but little friction.

JOHN H.CHEEVER, Treas.

SPECIAL NOTICE,—Owing to the recent great fire in the * World’’ Building, our eflice has

been removed as above.

RUBBER BACK SQUARE PACKING.

BEST IN' THE WORLD. .
: 1 For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps.
B represents that part of the packing which. when in use, is in.contact with the Piston Rod.
A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet
This Packing is made in lengths of about 2 feet, and of all sizes from £ to 2 inches square.
NEW YORK BELTING & PACKING (0., 29 Park Row, New York.

Avpplied to all machinery driven by
N, fly-wheels and liab!e to be broken by

ender rolls.
presses. and wire drawing ma-
chines. We warrant to save
%earln% and all machinery |
rom_breaking by using.our :
] clutches. Starts gradual, stops
quick, Any amount of power

|§>

=~ controlled. F¥riction Hoisting
==\ X, Engines and Druns; also, Safety
= = ‘j ssggel] Elevators. Can.be run faster and

== \NWAVLY stop quicker than any othier friction.

D. Fris‘bie & Co., 481 North 5th St., Philadelphia, Pa.

ICE-BOATS — THEIR CONSTRUCTION
and management. With working drawings, details. and
directions in full. - Four engravings. showing mode of
construction. Views of the two fastest ice-sailing boats
used on the Hudson river in winter. By H. A. Horsfall,
M. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also cortains the rules and
regulations for the formation o f ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.

Horizontal Steam Engines,

For best Automatic Cut-off or
Plain Slide Valve of Su-
- perior Design, !
wt Complete in Every Respect, !
ADDRESS

BERTVILLE TRON ‘WORKS, |
" LAMBERTVILLE, N. J.!

g power stored in wheels, such as cal- |
upsetting machines, : .

'HOW ARD IRON WORKS,

i HOGSHEAD,
'hamfering. Howeling, A_ND Fan and S
Sl ey Machinery,

seno 0| ONDONBERRY=ORTON
——— PHILAPA FOR ~————=

BUFFALO, N. Y.,

Manufacturers of

¢ SCHLENKER’S * REVOLVING DIE
BOLT CUTTER

AND
NUT TAPPINC MACHINE

COMBJNED.

BARREL, KEG,

Over 50 varieties
manufactured by

E. & B. HOLMES,

riving.. Buffalo, N. Y.

Truss Ho

Head Rounding.

“BLAKE'S CHALLENCE” ROCK BREAKER.

Patented November 18, 1879.

For Macadam Read making, Ballasting of Railrenads. Crushing Ores, use of Iron F‘nrnuces,
styles of Blake Crugher on account of its superior sf/rcfngtzi; €]

ete.

Rapidly superseding our o
ency,and simplicity.

Adopted byimportant Railway and Mining Corporations, Cities, und
First Class Medals of Superiority awarded by American Institute, 1879 and 1880,

BLAKE CRUSHER CO., Sole Makers, New Haven, Conn.

owWns.
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il Ay £:C0y
@memn%f L Ohio, U.S-A-
/00D WoRKif6 MACHINE
~gmbracing nedfly 300 different
taofs for Arsenafs, Navy Yards,car Seps, |
Bridge WorKs, Saw i@ ‘Planing pmitfs,
Door, Sush sFurnitare, Piano s Qrgan,
factories £¢.4ncluding Sawing,
Planing, Mofding, Morlising, enoning, Shagium
. «"Polisking. ecec of thex
<Aighest standaid of-
€xcetflence-and-
0 Warranled @fes
/host tabor Sw/i_rlgz-
-of any.in uge.
.t Lyoy, Secy.

:(\‘/

W, H.Doane Pregident.

BOOKS fr ENGINEERS

100-page descriptive Catalogue sent free on application.
JUST PUBLISHED,.

Gold. ItsOccuirence-and Extraction.. By A.G. Lock.
1,229 pages. - $20.00. o
Pumps and Pumping Machinery. By F. Colyer, C.H.
102 pages, 23 foldingiplates. . $5.00. ¢ .
Compavative Commercinl Values of Gas (oals

and Canne]s. By D. A. Graham. 100 pages, 8 plates.
Molesworth’s Pocker Book of Useful Formulas and
Memoranda. 21st edition, enlarged.. $2.00.

L &_"P. N. SPON, 44 MURRAY ST, NEW YORK.

Orint YourOna ..

ete,

Press: $3.

Large sizes for circulars; etc..$8 to. $%0.

59 For pleasure, money making, young or

old. Everything esagy: printed instruec-

tions. “end two stanips for Catalogue -of

) Presses, Type, Cards, etc., to the factory.
KELSEY & CO., Meriden, Conn.

“EXCELSIOR

SE ND to R. B, MITCHELL, 36 State Street,
h ! Chicago, Ill.. 10 cents for-his 60 page
illustrdted_ Poultry Catalogue for 1883, It te.s how he
cleared $1,700 on 2% acres, by keeping poultry.-

S
M

Ry

CH SAFETY SiEy Bﬂi
ALOGUE SENT FREE

VELOCITY OF ICE BOATS. = A COLLEC.

tion of interesting letters tothe editor of the SCIENTIFIO
AMERICAN on the guestion of the sge’ed of ice boats, de~
monstrating how and why it is that these craft sail
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCTENTIFIC
AMERICAN SUPPLEMENT, No, 214. Priee 10 cents.” To
be had at this office and from all newsdealers.

PATENT QUICK
Adjustaple Stroke
SHAPKERS
- Can‘pe é}h%nge‘d while in Motipn,

E. GOPLD & EBERHARDT,

No. 111 N. J. R. R. Ave,,
NEWARK, N. J.

PORTABLE AND STATIONARY

ENGINES AND BOILERS,

3 to 20: H. P. Return Flue Boiler, lar%e Fire Box, no
sparks. Do not fail to send for circular to
SKINNER & WOOD, Erie, Pa.
FOXE
Heavy Punches, Shears,
BOILER SHOP ROLLS,

RADIAL DRILLS, Etc.
SEND TO

HILLES & JONES,

WILMINGTON, DEL.

NN/ ANNP
NG

~4~iFIRE ==AND== VERMINi=o=
PROOFR
Sample and Circular Free by mail.
", S, MINERAL WOOL CO.,22 Courtlandt Sty N Ye

= PURIFIER o
fOR STEAM BOILERS
U.S. & FOREIGN PATENTS

PERFECYT
NEWSPAPER FILE

The Koch Patent File, for
magazines, and pamphlets. has
and price redue Subscribers to the SCIENTIFIC AM.
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the
office_ of this paper. Heavy board sides: inscription
“SCIENTIFIC AMERICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.

‘Address
MUNN & CO.,
Putlishers SCIENTIFIC AMERICAN:

DESCR{PTIVE

reserving newspapers.,
een recently improved
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24 STOPS, 1-¢

r————
ft. tone, 6-Saxaphone, 8 £t. tone, 7-Viol di Ga
£t. cone,SOf—Viola, Dolce, 4 ft. tone, 1v-Grand E

i 16-Dulciana, 8 ft. tone. 16-Clarionet, 8

tone, 18-Violina, 4 ft. tone, 19-Vox Jubilante, 8 ft, tone, 20-Pic-
Harmonique. 22-Orchestral Forte,

i

Ne: —Height, 72 ins, Depth, 24 ind,
Length, 49 ins. Weight, boxed, about £00 Tbs,

mba, 8 £t

t. tone, 12-Harp Alolian, 13-Vox H
i i t. tone, 17-Voix

colo, 4 ft, tone, 21—Cou§ﬂer n
u3-Grand Organ Knee Stop, 24-Right Organ
R gz~ This Organisa triumph of the Organ
VERY BEAUTIFUL IN APPEARANCE,

ee Sto;

hand-carving and exgensive fancy veneers. The M
is of the most beautiful d
the millionaire’s ﬁarlor, would ornament the boudoir of

FIVE SE

It will

Without Btool,
Book and Music.

xpressione, 11-Frenc]
umana, 14-Echo, 8 ft. tone,
eleste, § ft.

P.
uilder’s Art, IT I8
EING EXACTLY LIKE
CUT, The Case is of Solid Walnut, profusely ornamented with
i usic Pocket
design extant. It is deserving of a place in

REEDS Five Octaves, handsome appear-

* ance, not_take the dirt
or dust. It containsthe Sweet VOIX CELESTE Stop,
the famous ¥rench Horn Solo Combination, New

BEATTY'S PARLOR. ORGANS ONLY $59

Regular Price $83.00

Tlo, 8 ft.tone, 2-Melodia, 8 ft. tone, 3-Clarabella,
tone, 4-Manual S8ub-Bass, 16 tt. tone, 5-Bourdon. 16
ft. tone, 8-Diapason, 8

Grand Organ Rightand Left Knee Stops, to
control the entire motion by the knee, if
necessa; i Sets of GOLDEN

Horn, N REEDS, and 2 1-2 Octaves each of
Regular GOLDEN TONGUE REEDS. Be-
sides all this, it will be fitted up with an
OCTAVE COUPLER, which doubles the
ower of the instrument. mp Stands,
Pocket for Music, Beatty’s Patent Stop Ac-

tion, also Sounding Board, &c., &c. S
a sliding lid an convenientfly arranged
han les for moving. The bellows, which

are of the uPright pattern, are made from
the best quality of rubber cloth, are of great
power, and are fitted ug with steel sprmEs
and the best quality of pedal straps. The
Pedals, instead of being covered with car-
pet, are polished metal, of neat design and
never get out of repair or worn.

a princess

1l ;“1‘1 [’;‘%‘
i
f

llux]uu]
Py

SPECIAL TEN-DAY OFFER.

Ifyouwill remit me $59 and the
annexed Coupon within 10 days
from the date hereof, I will box
and ship ;/ou this Organ., with Or-
gan Bench, Book. etc., exactly the
same as I sell for $83. You should
order immediately, and in nocase
later than 10 days. One year’s
test trial given and a full warran-
tee for six years,

@Givenunder my Hand and Seal this

20th day of J anuary, 1883.

T rriergvet

COUPON

sented after one year’s use.

On receipt of this Coupon and
%59 in cash b%

Office Money
Letter, Express Prepaid, or by Check on
the date hereor, 1 hereby agree to accep
celebrated 24 Stop 888 Parlor Organ, with E
balance of 869 accompanies this coupon ; and I will Q
for #88, and box and ship you the Organ justas it is advertised, fully warranted for
six years. Money refunded with interest from the date of remittance if not as repre-

A
. /
Bank Draft, Post

rder, Registered s 2 4

T ——E——
gomj bank, if forwarded within 10 days from
this coupon for 24, as part payment on m;
Bench1 Book, ete., providing the casg

send you a receipted bill in full

(Signed,) DANIEL F. BEATTY.

conrfition that it must

{%~Be sure to remif

clal

EREICHT PREPAID.

1 agree to . prepay. freight on the above organ to your nearest railroad freight station,
any point east of the Mississippi River, or that far on any going westof it. This'is a rare
opportunity to place an instrument, as it were, at your very door, all freight prepaid,,
at manufacturer’s wholesale prices. Order now; nothing saved bycorrespondence,

Frove exactly as. represented
shall return it at the end of one year’s use and demand the return of my money, with interest
from the very moment I forward it, at six-per cent according to your offer, Be very par
ticular to give Name, Post Office, County, State. Freight Station, and on what Railroad. =

by Bank Draft, P, O. Money Order, Registered Letter, Express Prepaid,

without delay, hence this spe
AT DANIELF. B

As a further inducement for you (provided
you order immediately, within the 10 days,),

Enclosed find 859 for organ. I have read your state-
ment in this advertisement, and I order one on
in' this advertisement, or I

or by Bank Check, - You may acce&t by telegraph on last day and remit by mail on that day,
which will secure this special offer.

3 egire thig magnificent instrument introduced
ce, PROVIDING 0RDI§R IS GIVEN IMMEDIATELY,

EATTY, Washington, New Jersey

-GON

have apos

thousauds ofcasad of the worss kind and of lon:
huve beencured, Indeed, 80 BIrom:
that I will send TWO BOTTLES Fl%

itive remedy for the above disease; by its use

E faith i sc%ming

oy Fq;

EE, together’bm.sh‘?wgic{l .

UABLE TREATISE on this disease, to any sufferer, Give Ex.
press & P, O, address, DR. T\ A, SLOCUM, 181 Pearl 8t., N..Y.

|
|
|

" AROLLED 6OLD SOLID'RING, mokess n

ful and valuable gift to a lady, gentleman or child, and

in order to secure new customers for our firm, we wig
e

forward ¥

or
TOM L,
AGAL

_handscme AMEINY
l, ONYX,
E SETMING,

OG81PAID to ay t

' IWE (ISK. R
BANE, HALF ROUND.
8, GALNEY, GOLD
IMITATION AMOND or
on receipt of only %2 'S

MGS.” Either in

each, in Silver or Postage Stamps

00ds of 8

:{icmity. Our firm is

Gi{AVE any INI11A

M EN'L on the insid

t us in selling other|

U C WAY assis
TANDARD QUALL1Y which we manu-

acture from new and original designs, and GUAR-
EE10

GlY

1 SATISFACTION. BY OUR
BALES WE M ;

KE ¢U

00ds a
LD KES

1ABLE, manufacturing first-class. goods from

the PKECIOUS METAL
LIMITED N

LS, We can only send out a,
IMBER of ringsat price named, and to
esfrom jewelers and dealers orderin

uantities, we will insert this advertisement bu
ONE TIME in this paper, hence require you to cut

it out and
ENT111.
OFFLX.

ED 10

send to us that we may know_you_are
THE B]:l\l:l%’ls OF TIHS
Under no circumstances will we send MO RE|

TUMAN TWO RINGS to any person sending us 72

cents each and this advertis
order and other rings are des

ment, = But afler you

B 1t more than two are desired you 1nust pa; full prices|

as quoted i
you wear

n our Catalogue, To ascertain the size ring
cut a piece of paper so it will j

around the finger and.send the sli}. to us,
ou want, BAN I:I MALF Kk )
er

G, If you or
KIND OF STONE IS DESIRED,

1TOUS

£lnmj;iwlmt
UL THIS ADVERTIS
J8 BLFORE MAY

a stone ring state WIKLCH
ou wish ENGRAVED oninside of rini.
EMENT OL®T DSEND

sty 1 It is safe to send

sipall amounts through the mails, or you-can send by
Money Order, or Registered Lettcr. ~Address,

6. W, PETTIBONE &CO,, 26 Maiden Lane, New York.

Moonlight,

deislgns %fVSwin;r\Il‘onél, Go

view, Wreat, andsca; 1d an:

Laiver panel, Bird. Matio, Buttery
r and Winter Scenes, ail in beaufifal

Sum;

{notgaudy colors), with your name in fancy §ype,10c, Sample Book
06 ooy styles for 1833, 5. 5O porcr: paid Avonts on bamee

tiful prizes
SVEry OIdeTs

ven forclubs, 30 page Jllnstrated Premium Listwith
AXTON PRINTING CO. Northford, Ot

SUMPTION,

GEORGE WESTINGHOUSE,JR., President.

RAILPH BAGALEY, Sec’y & Treas.

. H. WESTINGHOUSE, Superintendent.
— .

s ol = g T

WesrINGHOUSE ENGINE,

2 to 150 Horse Power,

Is absolutely balanced at allspeeds,
4nd may be run from 300 to 15200
revolutions per minute. Requires
neither Lining, Adjustment, Key
ing Up, Packing, Lubrication, nox I
Wiping. Ay
Western Office, 14 South Canal St., Chicago, 1ll.

Is especially adapnted to direct connec-
tion to Hi%h Speed machinery; also, for
all general purposes of belted power.

tools.
All parts built strictly to gange
and iuterchangeable.

DAMASTUS BRONZE.

strength, durability, anti-friction quali-
ties, dnd price.
Send for illustrated circular and:price

ist.
- The Westinghouse Machine Co.,

92 & 94 Liberty St., New York,
Works at Pittsburg, Pa.

1@ CENTS

FOR THREE MONTHS

The new volume (nineteen) of
DEMOREST’S ILLUSTRAT:D
MONTHLY MAGAZINE for 1883 is the best and the cheap-
est Family Magazine published, printed on the finest
tinted paper, 8 ze 8Y4 x 11'6 inches. The three numbers
now ready of volume 19 weigh 1'4 pounds and contain
210 pages of large, clear print. New Novelettes, Stories,
Biographies, Poetry, Travels, and valuable information

of the day and for the household. [n demand by every
famxly. 44 Illustrations, 6 Photo Plates, and 4 Oil Pic-
ures. K

W. JENNINGS DEMOREST, Publisher,
. 17 East 14th Street, New York.

Single copies, 1'wenty Cents ; yearly-subscription, Two
Dollars.

50

2 alike, name on, 10c. pre-
. A. Brainard, Higganum, Ct.

Elegant large chromos, no
sent with each order. O

MORPHINE
we WHISKEY

Habits easily cured with my DOUBLE

(S=mCHLORIDE OF GOLDEmm
REMEDIES, 5,000 cures. Bonks FREE.
LESLIEE. KEELEY. M. D.,
vurgeonC. & A. Railroad, Dwight, Il

for handsome illustrated stand.
AGENTS Wantod ='Books & Bibies

lowing)lrice; selling fast; needed everywhere ; Liberalterms,

Bradley, Garretson & Co., 66 N. Fourth St., Philadelphia, Pa.
it worth #10 free. Address E. G.

AGENTS RIDEOUT & CO., 10 Barclay 8t., N. Y.

can now grasp a fortune, Out-

\The

. The

““Handy” Jack Knife.

result of our own needs, and a knife that will please
every one who buys it, Blades are oil temper and
< file tested. e will replace free any soft or
flawy. Kmnife as shown in cut sent postgaid
‘for §1; with the two large blades, ibc.;
with one large and small blade, 50c.:
extra heavy two-blade knife, .
75¢.; Genys’ three-blade, $1. |
Discount to ciubs. 40-pa%e
st free. Also “How to
Use a Razor.”’

MAHER & GROSH,

40 Monroe Street,
TOLEDO, OHIO. .

WHEELER’S PATENT W0OOD FILLE¥
Fills the pores of wood perfectly, so that smooth finish
is obtained with one coat of varnish. Send for circular.
STILICATE FPAINDTS.

Most durable in the market. Sold in Paste, only needing
thinning with Raw Oil or Turpentine, one gallon pro-
ducing TWO GAT.LONS OF PAINT, Send for sample card
of colors. BRIDGEPORT WOOD FINISHING CO.,

40 Bleecker Street, New York.

t
tpaid 25 cents,

12 SHITH & €0., Solo Agtis, Palatine, il

Chromo Visiting Cards, no 2 alike, for 1883, nameon,
and Illustrated Premium List, 10c. Warranted best
sold. Agents wanted. L. JONES & CO., Nassau, N.Y.

A Leading London Phys= ; |

‘W ician establishes am .~ !

Office in New York !
forthe Cure of

EPILEPTIC FITS.

PIT FromAm.Journal of Iledicine.

Dr. Ab. Meserole (Jate of London), who makesaspecialty
of Epilepsy, has without doubt treated and cured more cases
than anyother living physician. His success hassimply been
astonishing; we bave heard ofcases of over 20 years’ stand-
ing snceessfully cured by him. He has published a workon
this disesse, which ha sends with a large bottle 01.‘ his won-
derful cure fresto any sufferer who may send their express
and P. O, Address  We advise any one wishing a cure to ad-
dress Dr, AB. MESEROLE, No. 96 J'ohn St., New York, .

I N v ESTO Rs get full information about our
| 7 per.cent. farm mortgages. 12

2ars experience; $4.000,000 loaned ; not a dollar lost. J, B.
“atlﬂ ns & Co. Lawrence, Kansas,and 243 Broadway,N.Y,

perday at home. Samsles warth $5free.
.Address StinsoN & Co., Portland, Me.

E]eﬁant Genuine Chromo Cards, no two gslike, |
with name, 10c. SNOW & CO., Meriden, Ct.

50

“$5t0820

(DROP FORGINGS

BiLLINGS & SPENCER CO.
HarTForD, Conn.U.S.A.

I,ANDRETHS stab
SEEDS | EQr the Market

: or the Private
ue and Rural Register free to all,
DAVID LANDRETH & BONS, RSEED GROWELRS, PHILADELPHIA, PA,

lan
arms

SEEBS {Forthe Merchant on our New
] CGrown by ourselves on our own
(= Handsome Illustrated Catal
trade list,

EDTG-RER SEREDS
= E tished 98 Years. &1

g ISEED

Merchants, send us your business cards for

4

© 1883 SCIENTIFIC AMERICAN, INC

‘Workmanship equal to the best machine

A composition metal unequaled in}

.s\‘ W

ROQT’§ NEW |RON BLOWER.

OSITIVE BLAST.

IRON REVOLVERS, PERFECTLY BALANGED,

Has Fewer Parts than any other. Blower.

P. H. & F. M. ROOTS, Manufacttrers,
CONNERSVILLE, IND.
8. 8. TOWNSEND, Gen. Agt.;8 Cortland St.,8 Dey St.,

COOKE & CO., Selling Agts., 8 Cortland Street,
JAS. BEGGS & CO,, Selling Agts. 8 Dey Street,

NEW YORK.
SEND FOR PRICED CATALOGUE.

$66

a week in your own town. Terms and $5 outfit
free. Address H. HaLier & Co., Portland, Me.

Mﬂllllfﬂl]lll]‘ﬂl‘ST ;l)]lﬂ Exporters.

The undersigned, having. for the past three years

i been engaged in the introfuetion’of A mérican electrient

* apparatus in Germany, Austria, Russia, ltaly. Swi{zer-
i land, and the Scandinavian Countries, and recently re-
i tired from this branch of business, desires now to secure
the general agency for the European Continent for ail
kinds of articles suitable for the European market.
Manufacturers of American specialties and Exporters
desirous to establish a sale for their articles in Europe,
are requested to send full particulars of their lime-of
goods; with lowest cash prices, etc., to R
ARNIM TENNER,

91 Belle Alliance St., Berlin, Germany.

CORRUGATED AND CRIMPED JRON

ROOFIN(G: AND SI1DING,
Iron Buildings, Roofs, Shutters;
Doors,Cornices.Skyli(gghts,Bridgos
ete. MOSELY IRON BEIDGE
AND ROOF CO., 5 Dey Street,
New York. . X

| Worker's Directory,

’ omprising the following Trades:
aﬁqlr a]. Implement | Iron and Steel Dealers.
-y anufacturers, Iron Raling Manuf’ers,

M1l Mar.ufacturers. Lock
Boiler Makers, . Machinery Dealers,
Bolt and Nut Manuf'ers. Machinists.

Machinigts® Supplies.
Millwrights,
Plumbers.

Plumbers® Supplies.

Brass Foundries,

Brass Goods Manuf’ers.
Britannia Ware
Bronzed Goods

Car Wheel v R. R. Supplies.
Chain et Rolling Mills.
Cutlery ¢ Safe Manufacturers.
Coppersmiths. Screw e

Steam Fisters,

Steam and Gas Pipes.

Sheet Iron Workers.

Hardware Tool Manufacturers.

Iron Founders. Wood Working Machr’y.
Mailed on receipt of price, $3.

FARLEY, PAUL & BAKER, Philadelphia, Pa.

CLARRK’S RUBBER WHEELS.
This Wheel is unrivaled for durability, sim-
Elicity, and cheapness, Adapted for Ware-
ouse and Platform Trucks, Scales, Heavy

Engine Builders.
Fire Arms Manufacturers.
. (3as Fitters.

e

Casters, and purposes - for which Wheels
T apdRpdse List free. ;
P CLARK, Windsor Locks, Of"
SAFE and SPEEDY | ofi¥3s: “rintor
mation and ecirculars
sent free, write to
Courier Journal Building, Louisville, Ky.
TOE AND ICE HOUSES—HOW TO MAKE
i
t?ons for building ice-house, with illustrated plan. Con-
tained in SCIENTIFIC AMERICAN SUPPLIMEXT, No. 83
dealers.
PENCILS, HOLDFRS, CASES
The CALLI-CRAPHIC
ng
ink for several days’ writing. 1 .
pocket. A’ways rga:d for gge. ?nlul))z%rcyarg)gdpgsggg
MABIE, TODD & BARD,
180 BROADWAY, NEW YORK.
8 for Price-List. - -
JUR GOODS ARE SOLD BY FIRST-CLASS DEALERS.
A

4 1
are used. Cirglla
; GEO.
ONLY 82, Forinfor-
WAY to FORTUNE. **ozan ven,
e ponds ; amount of ice required, etc., and full direc-
Price10 cents. To be had at this office and of 2ll news-
 PENs
®
i
A GOLD PEN and RUBBER HOLDER, contain
who care t - vreserve their individuality in writing.
Send
cured withoutan ?vfemtiou orthe injury trusses inflict

by Dr.J. A. SHERMAN’S method. Office, 251 Broadway,
ew York. His book, with Photographic likenesses

of bad cases, before and after cure. mailed for 10c.
,$72 A WEEK, $12 a day at home easily made. Costly
Outfit free. Address TRUE & Co., Augusta, Me.

KNOWLEDGE 1S POWER.

R Y S
* }

KNOW THYSELF, 8%
The untold miseries that result from indiscretion in
early life may be alleviatedand cured. ‘Those who doubt
this assertion should purchase and read the new medical
work published by the Peabody M edical Institnre,
Boston. entitled the Ncience of l.ife: or. Self Pre-
servation. Itisnotonly acomplete and perfect trea-
tise on Manhood, Exhausted Vitality, Nervous and
Physical Debility, Premature Decline in man. Errors of
‘Youth, ete.. but it contains one hundred and twenty-five
p-escriptions for acute and chronic diseases, each ane
of which is invalunable.so proved by the author,
whose experience for 21 years is such as probably never
before fell to the lot of any physician. It contains 800
pages, bound in beaut ful embossed covers, full gilt.
embellished with the very finest steel engravings, guar-
anteed to be a finer work in every sense—mechaniral,
literary, or professional--than any other work retailed
in this country for $2.50. or the money will be refunded
in every instance. Priceonly$1.25. Gold medalawarded
the author by the Nattonal Medical Association, IHus-
- trated sample sent on recei]gi of rRix cents. an%«now.
Address PREABODY M. CAL INSTITUTEor D&.
."H. PARKER, No. 4 Bulfinch Street, Boston. Mass.
The author may be consitlted on all diseases requiring

| 8kill and experfence.
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dvertisements,

Inside Page, ench insertion - = = 73 cents a line.
Back I’age, each insertion - - - $1.00 a line,
(About eight wordst a line.:

Engravings may head advertisements at the same rate
per line, by measurement, -as the letter press. Adver- |
tisements must be received ar publication ofiice as early f
a8 Thursday morning to appear in next issue.

Diamondss? Carb

Carbon for Mining Drills
A SPECIALTY.
Best quality at the towest
price.
/ / The _Oldest Tstablished
House in the U. 8.

J. DICKINSON,
64 Na~sau st1eet,
NEW YORK.

NUT MACHINE.

The understgned tnventor of the Old Dunbam Ma-
chine, kas a machine that will make square or hexagon
forged nuts at the rate of 250 to 300 per minute.

ould arrange with right parties desiring to enter into
the manufacture of nuts for a part interest in said ma-
chine. Address
GEO. DUNHAM, Unionville, Conn.

COLUMBIA BICYCLE.

This easy running, staunch, and du-
rable roadster is the tavorite with
riders, and is confidently guaranteed
as the best value for the money at-
tained in a Bicycle. Send 3c. stamp
for 36-page (ata ogue, contammg price
Ilst, and full informatio
THE POPE W’ l<"(‘ CO..

597 Washington St., Boston, Mass.

ROCK DRILLS % AIR COMPRESSORS
INGERSOLL ROCK DRILL CcO.,
"PARK PLACE NE W YORK.

SOUTHWARK FOUNDRY & MACHIVE COMPANY,
430 Washington Avenue, Philadelphia,

Engineers & Machinists,

Blowing Engines and Hydrautic Machinery.
Sole makers of the
Porter-Allen Automazie Cut-Off Steam Engine.

W.JOHNS

ASBESTOS

ASBESTOS ROPE PACK
ASBESTOS WICK I’ACI
ASBESTOS FLAT PALI{II\G,
ASBESTOS SHEATHINGS,
ASBESTOS GASKE'TS,
ASBESTOS BUILDING FELT.
Made of strictly pure Asbestos.

H. W. JOHNS M'F'G CO.,

827 Maiden Lane, New York,
Sole Manufacturérs of H. W Johns’ Genuine
ASBESTOS _LIQUID AINTS, ROOF
PAINTS, ROOFING, \'I‘LAM PIPE
N BOILER ( 3
FIREP IN)UI"

CEMENTS,
Descriptive price lists and samples free.

Enqcssn_ws |
New Galoric Pampilg Enging

FOR
DWELLINGS AND COUNTRY SEATS.
Simplest cheapest, and most economical pumping engine
for domestic purposes. Any servant g\rl can operate.
Absolutely safe. Send for circulars and price lists.

DELAMATER IRON WORKS

C. H. DELAMATER & CO., Proprietors,
No. 10 Cortlandt Street, New York, N. Y.

THE

RIDER COMPRESSION
PUMPING ENGINE

giot Air{l for city or country resi-
ences where it is required to raise a
supply of water, is the most Perfect
Pumping Machine in the market. Its
marvelous Simgplicity, absolute Sa, fety,
reat K and B,
er it far superlor to all others.
be ran by any inexperienced person.
Sena for catalogue and price list to
CAMMEYER & SAYER,
93 Liberty St.. New York,
and 20 W. Lake St., Chicago, I1l.
Please mention this Paper.

“THE J. L MOTT IRON WORKS,

SS and 90 Beekman St.,, New York,

Demavest’s Patent Water Closets used almost
exclusively in all fine work. Demarest’s Water
Closets, Latrine’s and 1 opper’s for public bulldmfs
factories. Mott’s Celebrated Porcelnin Li
Baths unequaled for beauty and cleanliness.
tary Goods of all kinds.

n-

re:
Can

and
ned
sani-

NATIONAL STEEL

TUBE CLEANER.
Boiler Tubes. Saves its cost every time it

For cleanin,
is used ; indorsed by best Engineers.
Asbestos_Materials, Fiber, Millboard,
Packing, and (‘ement.
Address CHALMERS SPENCE COMPANY,
23 John Street, New York.

t Low Prices. lLarge Assorted Stock.

BESTABLISHED 18585.

RUBBER BELTING PACKING HOSE.

Steam Packing,
Piston Packing,
Leading Hose,
team Hose,
Suction Hose,
Pump Valves,
Ball Valves,
TRADE MARK.

S

18
PATENT RED STRIP RUBBER BELTINC.

PATENT CARBOLIZED

1819

Maltese Cross Brand. Overtwo million feet in use.
Baler Fabric Cotton-Lined Fire Hosé.

GUTTA PERCHA & RUBBER M’F’G CO., 23 Park Place, New York.

caskets and Rings,
Car Springs,
Wagon Springs.
Wringer Rolls,
Qrain Drill Tubes,
corrugated Rub-
ber Matting.
TRADE MARK.
580

RUBBER FIRE HOSE,

Linen Hose, Plain and Rubber-Lined.

Best Boier Feeder
in the world.
Greatest Range
yetobtained. Does
not Break under
Sudden Changes of
Steam Pressure.

Alno Patent

EJECTORS
Water Elevators

For Conveying
Water and Liquid.
Patent Oflers, Lu-
i bricators, ete.

INATHAN & DREYF
Send for catalogue. 92 & 94 Liberty St., New Vork.

ROOFINC.

For steep or flat roofs. Applied by ordinary workmen
at one-third the cost of tin. Circu ars and samp es free.
Agents \Wanted. T.NEW. 32 John Street, New York.

The ‘“ MONITOR.”
A NEW LIFTING AND NON-
_LIFTING INJECTOR.

s reim

Thermo.. eters, Compasses,

AROMETER Glasges, Spectacles,

Microscopes. and Telesc & J. BECK, Man-
ufacturing Opticians, Phi tadel phia_ Pa.
g#~ Send for IHustrated Priced Catalogue.

* PHOENIX FOUNDRY &MACHINE Co.
I SYRACUSENY

|MANUFACTURERS 0F HORIZONTAL

AN VERTICAL STEAM ENCINES WITH

W BALANCED VALVES THE BEST IN THE

ARKETALSO IRON & STEELBORLERS

“HISHAFTING PULLEYS AND GENERAL
FUUNDRY ORI

Jor Prices

-

Stevens’ Roller Mills,

GRADUAL REDUCTION OF GRAIN.

anufactured exclusively by
THE J()l—lN 'T.NOYE MFG. CO., Buﬂulo, N. Y.

Special prices to manufacturers for cuts to illustrate price lists, catalogues, and all adver=
tising purposes. I'ry us and send stamp for circular.
PHOTO ENGRAVING CO., 67 to 71 Park Place, New York.

Double Screw, Parallel, Leg Vises.

Made and WARRANTED stronger than any other Vise
by EAGLE ANVIL WORKS oniy, 'Tventon, N. J.

4 O (%H 3

ERSONJ “eosreareo SAWNYER Ok
(}A 0 ANY PAProF THE \AKIFS\ f-:\’E-L S
,? 0, EMERSON,SMITH &CO.
€ss BEAVER FALLS.PA

A. HARR
PR()VI])ENCE, R. I. (PA RK h'l‘REE’l‘),
Six minutes walk W est from station
Original and Only builder of th

HA KRIN-CORLINS ENGINE

With Harris’ Patented Improvements,
from 10 to 1.000 H

Ap engine that works without
\, Boiler. .Always ready to be started

tand to e at once full power.
NA F’l‘Y. ECONOMY
CONVENIENCE.

f / Burns common Gas and Air. No
/ steam,no coal, no ashes, no fires,
no danger, no extra insurance.

> Almost no attendance.

THE NEW 0'1"] 0 SILENT GAS ENGINE.

1for all k of small stati steam engine.

B gfzgs ot 3, 4.0 am?lm 5 gm JHT.EICHER,
B, cor. 3&3 ‘Wals

SCHUMM & CO. nut Sts., Phila.
Pa. A. C. M.mmn’x, 8 Dey St., New York, Agent. i

GOLD MEDAL, PARIS, 1878,
BAKER'’S

Breakfast Gocoa.

‘Warranted absolutely pure
Cocoa, from which the excess of
Oil has been removed. It has tiree
times thé strength of Cocoa mixed
with Starch, Arrowroot or Sugar,
and is therefore far more eccnomi-
cal. It is delicious, nourishing,
strengthening, easily digested, and
admirably adapted for invalids as
well as for persons in health.

Sold by Grocers everywhere.

W BAKI-‘,R & GU., Dorchester, Mass

«J AND iIMPROVED LATHES PLANERS &DRILLS.
C@_ o) MFGTOBY [Sy
G & EASON ROCHESTE
= (e

CONTINENTAL

For reducing to an lm al able
SUARTZ EMERY,
‘ ROCK

O
construction. Weig

IN TEN Hours Sy

A & K. BROWN, 43 Park Piace, New York,

H

DUC’S MECHANICAL ATOMIZER OR PULVERIZER,

WORKS, BROOKLYN, N. Y.

wder all kinds of hard and brltt]e substances, suoh as
OLD AND SILVER ORES, BARYT®S, COAL, PHOS-

, ete. It; is smlple und not uable to get out of order, revolving sheu belng
constructed of Siemens-Martln steel, and all parts mechanica] in_design and of first-class
lb., hea.viest piece 1

Itwﬂlpulverize 7 TO 10 TONS

ars. apply to or address

8, F. ROWLAND, Sofe Manut’r, Brooklyn, N, Y,
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KORTING UNIVERSAL
\ e INJECTOR

s FOR BOILER FEEDING.

{HM O perated by one handle.

WILL LIFT HOT WATER.

POSITIVE ACTION GUARANTEED UNDER
ALL CONDITIONS.

NO ADJUSTMENT FOR VARYING STEAM PRESSURE.

_ WILL LIFT WATER 26 FEET. SEND FOR DESCRIPTIVE CIRCULAR,

OFFICES AND WAREROOMS:
PHILADA., 12TH & THOMPSON STS. | NEW YORK, 108 LIBERTY 8T.
BOSTON, 7 OLIVER ST. CHICAGO, 84 MARKET 8T.
AUGUSTA, GA, 1026 FENWICK ST. [ ST. LOUIS, MO., 709 MARKET 8T.
DENVER, COL., 194 FIFTEENTH ST. | SAN FRANCISCO, 2 CALIFORNIA 8T.
RICHMOND, VA., 1419 MAIN ST,

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY

W. B, FRANKLIN.V, Pres't., J.-M. ALLEN, Pres't.
J. B. PIERCE, Sec'y.

LA

Every ractory should use them

NIP AND OILER COMBINED,
Brass, 83.00
SENDFOR SAMPLES. AGEN’I‘SWANTED Tin, 50

E.R. WALKER & C0., 78 LAKE 8T., CKICAGO.

THE

sesrl HECTTETDWATCH CASE
MACHINERY

of every description. 121 Chambers and 103 Reade Sts.,
New York. TH i GEORG L PLACE MACHIN XRY COMPANY.

UPRIGHT DRILLS 16760 INCHSWING
1 BORING & TURNING MILLS
TOSWIG 48 65884 NIHES || B|CKFORD

CINCINNATI; OHI0-
e constantly Increasing demand for this Boxler
Feeder proves its superiority over other machines now

in use. Send for illustrated circular and price list.
Manufactured by JAMES JENK &, Detvoit, Micli.

BOOKWALTER ENGIME,

Compact. Substantial, Econom-
ical, and easily managed: guar-
antéed to work well and give
full power claimed. Engine and
Boiler complete, including Gov-
ernor, Pump, ete., at the low

of
3 g HORSE. POWER

Al ldc(c))hi
ngfle o,
New York.

or 110 Liberty S\?
VALUABLE PATENTS FOR SALE.

My interest in A RTIN BRICK MACHINE
PATENTS, No. 138,754, 150,065, issued to Henry
Martin, one-half iuterest a551gned to_me. Address .
Ww. C. McCLALLAN, Springfield, Mass.

Address JOHN A. ROEBLING’S SON&, Manufactur-
erg, Trenton, N. J ., or 117 Liberty “treev, New York.

Wheels and Rope for conveying power long distances.
“e.nd for circular.

THE HOLLAND LUBRICA'I OR, VISIBLE DROP,
Is guaranteed to be

1. A perfect insurance
against the cutting of
Valve-seats, Cylinder and
Governor Valves ot the
engine.

2. It will pay for itself
ip six months, in the saving
ot oil, coal, and packing.

¢ will insure more
Keed in the revolutions of
the engine, say from one to
two strokes per minute.
thus increasing the pewer
oftheengine. M’f’dby Holland & Thompson, 217 River 8., Tr.y,N.Y,

WATCHMAKERS.

Before buying lathes, see the “Whitcomb,” made by
AMERICAN WA’l(‘H TOOL CO., Waltham Mass.

PROSPECTING MINERAL LANDS A SPECIALITY.
f CORES OBTAINED THE WHOLE
3 ARTESIA]\I WWELLS

TR

GHT AD.VHTT! NG

ER PROC E 5S
’CV“'VEI\ %5
AND CONTRACT

Y DRILL CO.
BOX %23 POTTSVILLEFA,
ANFTRS,0F DIAMOND DRILLS
r FORALL KINDS OF —

2 ROCK BORIN

PRINTING INKS,

HE ¢ Scientific American® is printed with CHAS,
ENEU JOHNSON & CO.’8 INK. Tenth and Lom-
bard Sts, Phila., and 47 Rose St., opp. Duane 8t., N, Y,






