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- UnN1TED STATES

PaTENT OFFICE,

HENRY A. DUC, JR., OF CHARLESTON, SOUTH CAROLINA, ASSIGNOR OF
ONE-HALF TO THOMAS T. ROWLAND, OF BROOKLYN, NEW YORK.

ATTRITION-MILL.

SPECIFICATION forming part of Letters Patent No. 252,361, dated January 17, 1882.
' ) Application filed May 31, 1881, (No médel.)

To all whom it may concern :

Be it known that I, HENRY A. Duc, Jr., of
the city of Charleston, State of South Caro-
lina, have invented a new and useful Attri-
tion-Mill, of which the following is a full, true,

and exact description, reference being had to:

the accompanying drawings. :

In my improved mill the material is reduced
by contact and friction against itself, as dis-
tingnished from a method of abrading or re-
ducing the material against a grinding-sur-
face not formed of the material itself. My
mill is also provided with means for taking
up any wear which may oceur in it.

That which I consider new in my invention
is claimed in the claims hereto annexed.

In my drawings similar letters refer to simi-
lar parts. , a

‘Figure 1 represents a general view in per-
spective, part of the apparatus being broken
away, of my will and separating-chambers;
Fig. 2, a horizontal section through my mill,
showing the feed-passages and plow; Fig. 3,

" a section through Tig. 2 on the line y y; Fig.
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4, a section through Fig. 2 on the live x5
Fig. 5, a view of the pipe-protecting shoe.

‘My mill is construeted as follows:.

A represents a revolving shell, the shape of
which is shown clearly in Fig. 3. . This shell
ig revolved upon a shaft, B, and the shell is
preferably so attached to this shaft that when
in operation the mass of the material is situ-
ated in a plane which intersects the end of
the shaft. By this means uniformity of mo-
tion and reduction of strain are obtained, The
shell A has a cirenlar opening on the side op-
posite the supporting-shaft, as is clearly shown.
Through this opening the feed, air-sapply,and

air-exhaust passages pass, as also the plow-

bar or wearing-surface. ‘

A frame or casting, C, supporting the vari-
ous contrivances which operate in the mill, is
provided, and may be supported in any suit-
ableway. This frame carriesa dovetailedslide,
Y, (shown clearly in Fig. 2,) which can be slid
up on the slideways and removed from the

. mill. “ This slide contains passages for the air-

50

supply, the sopply of material to be ground,
and the air-exhaust, and it also supports the

plow, hereinafter to be fully deseribed. The’

airreturning from the separators entersthe mill -

through the passage D, opening into the mill
through openings W. The material is fed to
the mill throngh the passage Z, which may be
provided with a snitable Lopper, and with a
valve to close against the external air, if de-
sired. The reduced material is withdrawn
through the passdge K. The slideway like-
wise supports, in a suitable channel, F, the
self-feeding plow-bar G. The openings W, I,

Z, and E are all located together.in the bot--

tom of the mill. .

Supported upon the slide, and ‘at a point
where the material in the mill first meets it, is
the removable shoe H. (Shown clearly in Figs.
4 and 5.) This shoe orhood slopes downward
toward the end of the plow-bar, and its office
is to compact the material to form & grinding-
surface against which the rotating material
may be abraded. Next in order, the plow-bar
G presents itself to the rotating material, and
next, again, is the feed opening Z, and next the
exhaust-opening B. The openings Z and E are
partially protected by projections on the frame-
worl.” The plow-bar G is curved so as to feed
downward at right angles to the plane of ro-
tation of the revolving material—that is, its
center corresponds with the center of rotation
of the revolving material.

The apparatus with which this mill may be’

connected in practice, in order to secure a con-
tinuous operation, is shown clearly in Fig. 1.

-The exhaust-pipe B counects with the pipe B/, -

provided with a telescopic joint allowing of the
withdrawing of the supporting-frame. This

pipe E/ delivers into the selecting-chamber K, .
which is provided with a delivery-tube, M, and

automatic valve b, ‘

The fonnel N, provided with a delivery-tube,
is located in ‘the upper part of this chamber,
and delivers at :the valve ¢, as shown. This
chamber K communicates with blower P by
the pipe R/, and the blower P connects at its
circumference with pipe R, delivering into the
second, depositing-chamber, L, which is pro-
vided with a delivery pipe, M’, which pipe is
provided with an automatic valve, a,as shown.
The upper end of this depositing-chamber I:is
provided with a cloth bag, O, which may be
kept extended by cord and weight d, as shown.
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This balloon or bag O allows for the escape of

a certain amount of air in case of a pressure
in the chamber I: greater than the pressure
of the atmosphere, but sifis oot any material

_suspended in the air.

The chamber L is provided with a pipe, S,
at its npper portion, which pipe has a flexible
tube, preferably made of fibrous material, al-
lowing the passage of the air, which tube is
marked T. This tube T commuunicates with a
pipe, D, provided with valve V, which pipe D’

~ communicates with the delivery-passage D, by
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- the shaft B and suitablé power.
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which the air re-enters the chamber.

It will thus be observed that a continuoys
and substantially elosed cirenit is provided for
the air which is withdrawn from the mill, and
which passes through theselectingapparatuses
here shown and again back into the mill.

The operation of my apparatus can now be
readily understood. Thechamber A is caused
to revolve at a high veloeity in the direction
shown by the arrow in Fig. 4 by means of
The material
to be reduced is fed to the mill through the
feed-opening Z, which may be provided with
a suitable hopper and a regulating apparatus
for insuring a continuous feed, if desired. As
soon as the material falls into the mill it im-
mediately rotates with the same velocity as the
revolving shell;and it isfirmly held against the
periphery of thisrevolving shell by centrifugal

.force,and itisadditionally forced torotate with
‘it by the radial ribsorprojections J. Initsrota-

tion the material fed to the mill passes under-
neath the confining and compressing shoe H,
and by it is compacted against the plow-bar G
intoasolid grinding body or surface. The ma-
terial to be abraded, which iscompacted into a

. rotatingannulusor ring within theshell,iscon-
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tinually forced against the stationary material
held beneath the shoe H and circumferentially
supported by the plow-bar &. So much of said
material as passes beneath the plow-bar G is
brought under the influence of the exhaust
passing upward through the opening E, as
shown by the arrows, and this exhaust per-
forms a selecting function upon the material
passing beneath it, so as to remove only such
material as is sufficiently reduced. The size
of the material to be withdrawn can be deter-
mined by the velocity of the exhaust.

The depth to which the plow-bar enters the
material may be either regulated by hand and
a set-serew, or the bar may be.aillowed to auto-
matically feed to the required depth, its weight
carrying it downward, being arrested by the
compacted surface of the revolving material
against which it would bring up. The feed-
openings Z and exhaust-openings I are like-
wise protected by removable shoes, although
but little wear will be experienced in those
parts. Whenthe fan P has been put in opera-
tion the abraded material, when sufficiently re-
duced, isdrawn through the pipe E/ and escapes
into the selecting or depositing chamber X.
In this chamberthe velocity of theairis greatly

[

reduced, owing tothe greater area of cross-sec-
tion of this chamber than the inlet-passage,
aud the largest particles which are withdrawn
from the mill will fall to the bottom of this

“chamber and be fed out through the delivery-

pipe M and valve b. 1n the upper part of this
chamber the funnel-opening N is placed, and
there being a greater area for the passage of
the air above the funnel N than throagh the
annalar opening surrounding it a certain ad-
ditional amount of. rednced material will be
there deposited, which material will be of a
somewhat finer gradethan that passed through
the tube M. The blower P withdraws the air
and its suspended reduced material through
the pipe R’ and forces it downward through
the pipe R, whefe most of the remainder of
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the saspended material is deposited, owing to

another reduction in the velocity of the move-
ment of the air, and escapes through the pipe
M’ and valvea. Thence the air which has been
substantially freed of the reduced material
supported in it is passed onward through the
pipe S, ilexible pipe T, valve V, pipe D’, and
return opening D into the mill. By reason of
the pervious material of the balloon O, aided,
as it may be, by the pervious pipeT, no greater
pressare than the pressure of the atmosphere

"can exist in the pipe Rand chamber L, whereby

the blowerisrelieved from any pressure greater
than that of the atmosphere acting against it,
and a partial vacuum may be maintained in
the mill A and exhaust-tubes E E/, so as to
prevent the possible eseape of any air and dust
into the chambér wherein the mill is contained.

By means of the valve V the amount of air
to the mill, and consequently the velocity of the
exhaust, can be-accurately determined.

By means of the sliding frame Y, telescopic
joint in pipe I¥, and flexible tnbe T, the feed-

openings and plow may be readily withdrawn-

from the mill. Of course other means might

‘be devised for accomplishing this same result;

but I have found those shown to be simple and
efficient. ' When desired, the mill, feed-open-
ings, and bar may be made of other material
than iron—as, for instance, some vitreous ma-
terial—so as to prevent the discoloration due
to the slight amount of iron which may be worn
off. By making the inner ribs, J, of sufficient
width tocompress the air in the mill at its pe-
riphery.the fan P may be dispensed with, when
the material is to be reduced to a very fine de-
gree, because then the mill would itself act as
a fan forcing the air outward through the air-
delivery B/, It is plain, likewise, that differ-
ent forms of selecting-chambers might be em-
ployed without departing from the spirit of my
invention. I have shown two selecting-cham-
bers and three delivery-apertures for the ma-
terial; but it is obvious that one chamber and
one aperture might be employed, if preferred.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. The combination, in an attrition-mill, of
a transverse plow or bar extending to the out-
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side of the mill, a support for said plow out-
side of said mill, and appliances whereby tlie

- plow may be moved upon said support to the

5

interior of the mill to compensate for wear at
the end of the plow-bar, for the purpose speci-
fied. ‘ ‘

2. The combination of a rotating shell open
at one side, and guides, and a curved plow-bar
secured in said guides, in which it may be
moved in a curved line to carry its end to and
from the.inner face of the shell, substantially
as set forth. :

3. The combination, in an attrition.mill, of a,
rotating shell, a slide, a plow-bar, a feed-tube
for delivering the material within the mill, and
a frame adapted to permit the slide to be read-
ily withdrawn from the mill and replaced there-
in, substantially as set forth, , S

4. Anattrition mill provided with three in-

dependent passages delivering into.the mill
from the outside of the chamber, one for the
exhaust of the air from the mill, one for the
réturn of the air so exhausted to the mill, and
the other for feeding the material to be re-
duced to the mill, substantially as set forth,

5. The combination, in an atttition-mill, of a
shoe constructed to.direct the body of mute-
rial beneath it, and adapted to compress the
said material against the periphery of the mill,
and a plow-bar arranged radially across the
shell at the rear of and close to the shoe, and
adapted to act against said material, substan-
tially as set forth.

HENRY A. DUC, J.

Witnesses:
GEo. H. EvaNs,
Wi, A. POLLOCK,
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