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IMPROVED UNIVERSAL GRINDER.

The new emery grinder herewith illustrated is so con-
structed as to facilitate operations upon a large class of work
done by machinists, stove fitters, and others, which cannot
conveniently be performed upon horizontal machines. The
principal feature of the device is the manner in which the
wheel may be adjusted to work at any angle by simple me-
chanism, involving the use of no extra pulleys and belting.
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ly among these may be mentioned the means by which ho-
mogeueity of structure is attempted to be secured. In ordi-

<8

procedure. In casting ingots it not unfrequently happens
that the bubbles of gas are largely formed near the outer

nary practice steel is at present, to a large extent, cast into : surface; and during the processes of reheating,these bubbles
ingots which are honeycombed more or less by bubbles of | are apt to be opened up by the wasting of the surface, thus
gas distributed through the structure ;and after solidification | affording opportunities for the entrance of dirt and the for-
has taken place, it is attempted to displace these bubbles by | mation of scale within the bubble cells, and, as a necessary
the process of cogging, hammering, and rolling the material
while in a heated state. During the earlier stages of this

consequence, interfering with the obtaining of a solid homo-
geneous mass. Under these circumstances, and inasmuch as

Fig. 1 shows the grinder arranged for acting upon vertical
work ; in Fig. 2 the wheel is represented inclined.

The wheel shaft is mounted in bearings in the frame, A,
which, by means of a set screw passing through a slot,is
secured to a shank which enters a socket on the standard, B.
The shank, by loosening the set screws which confine it in
the socket, can be drawn out to tighten the belt which, act-
ing on a pulley onthe wheel mandrel, rotates the wheel, or
it can be turned in the socket so as to set the latter at any
angle. By means of the slot and setscrew in the frame, the
wheel can be adjusted nearer to or further from the table, as

desired. The mandrel has several inches traverse in the to what may be theoretically considered the rational mode of i its

frame, so that the pulley can be pressed down
or lifted from the work by means of the sim-
ple lever arrangement at C. The lever may
‘be set and held at any position by means of
‘the nut shown, or the former may be counter-
weighted and operated by a treadle beneath
the table.

In order to grind flat surfaces the wheel is
lowered down to them. A conical wheel is
used for grinding holes in stove plates, etc.,
an aperture being made in thetable or anaux-
iliary platform thus provided being secured
on top of the latter. For edging plates, the
table can be made of sufficient size to sustain
the whole weight of the plate, so that the at-
tendant can bring a more even pressure on
the wheel with little labor and without dan-
ger of injuring it. The wheel can be inclined
so as to grind bevel edges with readiness:and
by suitably formed grinders, moldings can
easily be ground.

The machine is manufactured by the Tanite
Company, of Stroudsburg, Pa., who may be
addressed for further particulars.

—
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COMPRESSED STEEL.

The manufacture of steel in large masses,
although it has made vast strides during the
past few years, is still characterized by many
features requiring improvement, and especial-

Fig. 2.
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treatment, the steel is tender and requires to be dealt with
carefully; but in proportion as its homogeneity increases, it
becomes fit to resist more severe handling, the increase in
its toughness, doubtless, to some extent, marking theexpul-
sion of the gasbubblesand the welding together of their
sides under the various compressing processes the material
undergoes. It isundoubtedly true that this mode of treat-
ment, when skillfully carried out as it is at our large works,
gives excellent results, and produces a most valuable struc-
tural material; but it is equally true that it is far from be-
ing free from objections, while it is in some respects opposed

Fig. 1.
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it is at present scarcely possible to prevent the formation of
the gas bubbles in the ingots during the process of casting,
solong as the ordinary plan of teeming them in metal molds
is adhered to, it is not surprising that the idea early sugges-
ted itself of getting the desired homogeneity by subjecting
the metal to compression while in a liquid state, instead of
allowing it to solidify before attempting to remove the bub-
bles. Such a mode of procedure is certainly arational one,
if we allow for the moment that the casting of perfectly
solid ingots is at present unattainable in regular practice;
and notwithstanding the practical difficulties attendant upon
being carried into effect, it is somewhat surprising that
greater progress has not been made in itsge-
neral application.

The plan of increasing the solidity of
castings by compressing the metal while in
amolten state is very far from being new;
and as applied to eopper, it has been inuse
in Manchester, England, for about twenty
years past. As regards steel, the credit of
suggesting its compression in the fluid state
belongs, we believe, to Mr. Bessemer, who
embodied the idea in one of his earlier pa-
tents; but in England it has in practice
been worked out almost solely by Sir Joseph
‘Whitworth, who for someyears has been en-
gaged indeveloping the system, and of whose
success we shall have to speak presently. It
was in France, however, we believe, that the
process was first practically carried out on a
large scale, Messrs. Révollier, Biétrix & Co.,
of St. Etienne, having adopted it in 1867,
and having built steel works specially ar-
ranged for it in connection with furnaces for
makingsteel by the Siemens-Martin process.
According to the plans adopted by Messrs.
Révollier & Co., the metal was run from the
furnace into a ladle, which, by means of a
turntable crane, was conveyed to the ingot
molds, and the metal teemed into the latter.
The molds were placed on an ingot carriage,
and after filling they were run under a hy-

Fig. 3.

COMPRESSING STEEL.
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draulic press, and the metal subjected to compression until its
temperature had fallen below that at which bubbles would
be reformed. We do not know whether or nor Messrs. Ré-
vollier and Co. are still using the compressing process, nor
what success has attended their latest experiments with it,
but we know that during their earlier use of it
they produced some very compact sound ingots, but
also many failures. Not content with treating in-
gots, Messrs. Révollier and Co., also compressed
—with varying success—more complicated castings,
such as tyres, rings for guns, etc., but in dealing
with such a manufacture they had to contend against
the difficulty of running the metal at a lower tem-
perature than was consistent with efficient com-
pression, the initial temperature of the metal on
leaving the furnace being reduced by its transfer by
the ladle, etc. The result was that, to obtain the
necessary liquidity in the molds, they were com-
pelled to resort to the use of a metal containing a
higher percentage of carbon and bence a lower
melting point, but this metal again was unfitted for
tyres, etc., on account of its hardness and brittle-
ness, and hence failures. One great difficulty con-
nected with the affair thus was that by the Sie-
mens-Martin process it was not possible to deliver a
mild steel into the ladle at a temperature so much
above its melting point as to allow of it at length
reaching the molds at a temperature suitable for
undergoing compression, With the Bessemer pro-
cess less difficulty is experienced in this way,
the initial temperature being higher; but even where Besse

mer steel is compressed,as atthe Neu “erg Works in Austria,
it is found to be very important to keep up the temperature
of the steel before compressing by heating the ingot molds
before the steel is teemed, and by getting the molds under
the press as promptly as possible after they have been filled.

The arrangements for compressing steel which have for
some years been in use at the Neuberg Works were planned
by Herr Von Stummer-Traunfels, and they have proved
very successful, while they are also very simple. At Neu-
berg thesteel from the convertersis run into a receiver which
is lifted by a powerful hydraulic crane on to a suitable car-
riage, and is then run on to a bridge over the press pit. At
the bottom of this pit is a line of rails, so that the ingot
molds mounted on carriagescan be brought under the bridge
to be filled with steel from the receiver and then promptly
run under the press.

The ingot molds are,as usual, made for conical ingots, the
section at the lower part being the ordinary one of an irregu-
lar octagon—or rather a square with the corners chamfered
off —while at the upper part this section changes to circular,
the upper portion of each mold being cylindrical, internally,
for a length of about 6 inches, so as to form a guide for the
press plunger. Externally the molds are circular, and they
are turned slightly conical, while steel hoops are shrunk on
them to enable them to resist the internal pressure. The
conical form of the ingots would of course cause the fluid
metal to exert an upward pressure, leading to separate each
mold from its base, and to resist this the molds are furnished
with strong flanges by which they can be secured to their
bases. The mold bottoms, we may add, bave a slight de-
pression in tbe center, andin this is placed some fire clay on
which the metal falls when teemed. This arrangement is
employed to prevent the bottom from being injured by the
pouring of the metal, it being important to keep the bottom
sound, as it might otherwise give way under the action of
the press.

Each ingot mold is mounted on its owncarriage, the latter
carrying it at such a hight that, when run under the press,
the top plate of the carriage, on which the bottom of the
mold rests, is clear of what we may term the anvil of the
press, this being a strong casting fixed on firm founda-
tions. The pressure imposed by the press varies from
400 to 700 tuns, and it is evident that the ingot car-
riages could never be made to resist such a pressure. To
avoid the necessity for this, the lengths of rails on which a
carriage rests when under the press are balanced so that,
when they are merely loaded with the weight of the ingot,
mold, and carriage, they are maintained on a level with the
other rails; but when the press is brought to bear on the in-
got, they descend and allow the top plate of the carriage to
take a solid bearing on the anvil just mentioned. On the
pressure being removed, the rails rise again and the carriage
can then be run on to make room for another. The general
arrangement of the press and press pit at Neuberg is shown
by the annexed perspective view (Fig. 1.)

It should be mentioned that,when an ingot is being teemed
in the press pit, a kind of funnel of wrought iron plateis
placed in the mouth to prevent the latter from being injured
by the molten metal. When the mold has been filled, this
funnel is withdrawn, and a short plunger is inserted by
means of tongs specially constructed for the purpose. The
mold is then run under the press and subjected to pressure
for from half a minute to one minute, it being found that
this period is amply sufficient to insure the desired result.
We may add that no difficulty is experienced from metal en-
deavoring to squeeze out around the plunger. Any metal
80 endeavoring to escape becomes at once so cooled as to
solidify.

At the Vienna Exhibition of 1873, some excellent speci-
mens of compressed steel were exhibited by the Neuberg
Works, and amongst others the broken ingot from a pho-
tograph of which the annexed Fig. 2 has been prepared.
This ingot was shown side by side with another broken in.
got of the same steel, but uncompressed, an engraving pre-

Scieutific dmevican,

pared from a photograph of this second ingot being shown
by Fig. 3.

If these two figures be compared, it will be seen that,

| whereas in the ingot represented by Fig. 3 there are a great

Inumber of bubbles near the outside—and in fact only pro-

RICCO’S EXPERIMENTS ON COLOR VISION.

| tected by a thin skin, which might be injured in the reheat-
ing furnace—in the compressed ingot,shown by Fig. 2,’tkere
is one bubble only, and thst at the center of the ingot,where
it would most probably be thoroughly closed during the sub-
sequent treatment of the ingot, or where, if it continued to
exist, it could do little harm. Altogether we believe that
the practice at Neuberg has been very successful.—Zng:-
neering.

Edward H. Traey, C. E.

Edward H. Tracy, for several years past the Chief Engi-
neer of the Croton Aqueduct of this city, died recently at
Carmel, N. Y. He began his engineering careeras a rod
man, and from that humble position rose, by industrious at-
tention to the duties assigned him, to be an assistant engi-
neer under John B. Jarvis, on the Chenango canal in this
State. Subsequently, under the same chief, he assisted in
the construction of the main line of our great aqueduct. He
was afterwards engaged in several other important works,
involving dock and railway construction. For the last five
years he has been Chief Engineer of the Croton aque-
duct.

Chloroform as a Preservative.

At a recent session of the British Pharmaceutical Society,
Mr. J. B. Barnes stated that vegetable infusions may be pre-
served indefinitely by the addition of a minute quantity of
chloroform. A mucilage of gum acacia and a malt infusion
have been satisfactorily experimented upon, and theaction of
the chloroform appears to be to destroy the ferments. Mr.
Barnes considers that the discovery may be applied to pre-
serving solutions of citrate of ammonia, lemon juice, and
other very alterable organic substances.

Gorrespondence.

Bee Culture.
To the Bditor of the Scientific American:

I can confidently recommend bee culture, as well adapted
to the sphere of women both in city and country. I speak
from experience, having been engaged in this pursuit for
over twelve years., In my firstattempts at bee culture, I
used the old fasioned box hive. These hives were readily
constructed with little or no reference to giving a profit in
surplus honey obtained from them. The losses in such
hives, from various causes, especially in winter, were very
great, and profits were small at the best; $10 to $12 profit
from the sale of surplus honey from such hives in one sea-
son was considered an extraordinary yield. I have for
several years used a hive of my own invention. It is con-
structed with special reference to securing a good yield of
surplus honey, in the most convenient marketable form.
My hive is so arranged and constracted that I am able to
prevent or contrive the natural swarming of bees, and, when
desired, to turn their whole force to storing surplus honey
in the parent stock instead of swarming out, as they often
do (to their great damage) under ordinary management. Itis
surprising to note how much more honey will be stored by a
stock that does not swarm (yet has the same increase of bees)
than by one that casts one or more swarms. I often obtain
from 200 to 300 1bs. honey in small glass boxes from a hive
in a season.

There is in my opinion no pursuit which offers greater
inducements to women as bee culture. There are very
many whose occupation confines them inloors nearly the
whole time, excluding them from the air and sunshine, to
the great injary of their health; while at the same time,
after this great sacrifice, they barely succeed in obtaining a
livelihood. To such, bee culture offers special inducements,
such ashealthand agreater recompense for labor performed.
I hope that ere long bee culture will receive from my sex
the attention it deserves. I am acquainted with many who
have lately commenced in the business who are meeting
with great success. ’

West Gorham, Me. Lizzie E. CoTTON.
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On Color Vision.
Io the Editor of the Scientific American :

It is known that a certain length of time is necessary to
the perception of light, and that the sensation in the eye
does not disappear instantaneously with the disappearance
of the luminous object. It is also the opinion of
physiologists that the perceptions of the different
simple colors require different times; as does like-
wise the persistence of the sensation remaining io
the eye. The laws of these phenomena have not
however been yet determined,and the following ex-
periments, in my opinion, may serve that purpose ;

A ray of sunlight, f{, is made to enter a dark
room through a narrow vertical slotf,by means of &
porte lumiére. 1t falls in an horizontal direction and
meets a lens, ¢, a flint prism, P, which disperses it,
and a mirror turning about on a horizontal axis,
which reflects the rays in the same direction, above
the prism, on a white screen placed at a convenient
distance to obtain an horizontal spectrum, R V,well
enough developed to exhibit at least the principal
Fraunhofer lines. The whole apparatus should be
0 arranged that, when themirror is slowly made to
oscillate, the spectrum may be displaced parallel to
itself.

If now the mirror is made to oscillate with a cer-
tain velocity, the spectrum will be seen to become
curved in an unexpected manner, the extreme red
and, still more, the violet remaining behind. On
moving the mirror in the opposite direction, the
spectrum oscillates with it, gliding and darting like a fish in
the water. It will be noticed that the convexity of the an-
terior outline of the spectrum i3 in the yellow, which color
precedes the others in tbe motion. On keeping the eye fixed
on a point of the screen,it will be observed that the spectrum
widens, and that the exoansion is greatest in the violet and
decreases towards the red.

The same result is obtained by projecting the spectrum
directly upon the screw and observing is image in a mirror
oscillating in front of it. With tba proper diaphragms,
which should be black and opaque, some colors may be in-
tercepted, and only two allowed to passin coincidence with
the Fraunhofer lines; this renders comparisons easier.

From this experiment it follows that yellow is the color
which most quickly affects the eye; then come orange, red
and green, blue, indigo, violet. The persistence of vision
is greatest in the violet and successively diminishes in the
indigo, blue, green, yellow, orange and red.

This may be verified also with white light. In fact, on
moving a watchglass reflecting the sun before a black back
ground, and keeping the eye fixed on it, the little solar image
will be seen converted into an elegant colored curve, in
which the following colors are usually found: yellow.green,
blue, indigo, violet.

Modena, Italy, August, 1875.

PRACTICAL MECHANISM.

BY JOSHUA ROSE.

A. Rrcco.

NumBER XXXI.

REAMERS.

For reaming out taper holes, such as are employed to re
ceive taper pins, the square reamer shown in Fig. 126 is em

ployed. It is apiece of plain taper square steel. This tool
should be dipped endwise in hardening, and tempered to a
dark brown, leaving the square end, A (on which the wrench,
by which the reamer is revolved, fits), of a blue color; be-
cause it is at times necessary to force it into its cut by stri-
king itlightly with a hammer (a proceeding necessary with
all reamers having appreciable taper upon them), which
would break the edges of the square end off if they are laft
too hard. The edges are beveled off, as shown, to prevent
the head of the square end buiging from being hammered.
To sharpen it, the flat sides are ground, taking care to keep
them straight and the thickness even on the two diameters,
so that, the sides being straight and the reamer square, it
will cut taper holes whose sides will be straight. If the
reamer is not ground square, two only of the edges will be
liable to cut, causing the reamer to wabble, and so impairing
its cutting power and rendering it liable to break. This de-
scription of reamer is sometimes used to cut out holes in
boiler plates which do not come fair after being puncbed.
The half round reamer shown in Fig. 127 will, however,
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work much more steadily in holes which do not come fair,
and will bore at all times more true, though it will not cut
8o rapidly as a square reamer, when employed to bore a
straight hole into a taper one. The method of making this
tool is to turn it up and cut away half the diameter, temper
ing as directed for the square reamer.

MACHINE REAMERS.

Reamers for use in a machine or lathe are of the form
hown in Fig. 128. The serrations formiug the cutting edges
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