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UNITED STATES

PATENT OFFICE.

HENRY A. DUC, JR.,, OF CHARLESTON, SOUTH CAROLINA.

GRINDING-MILL.

SPECIFICATION forming part of Letters Patent No. 451,112, dated April 28, 1891.
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- To all whom it may concern:
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Be it known that I, HENRY A. Dug, Jr., of
thecity of Charleston,inthe countyof Charles-
ton and State of South Carolina, have invent-
ed certain new and useful Improvements in
Grinding-Mills; and I do hereby declare that
the following is a full, clear, and exact de-
scription thereof, reference being had to the
accompanying drawings, and to the letters of
reference marked thereon, which form part
of this specification, in which—

TFigure 1 is a central longitudinal section
through my improved grinding-mill. Fig. 2
is a detail end view thereof. Fig. 3 isa longi-
tudinal section through a modified form of
the mill. Tigs. 4 and 5 are detail sectional
views illustrating means for mounting the
crushing-rollers on the shaft. Figs. 6 and 7
are details. :

This invention is an improvement in grind-
ing-mills for ores, &c., wherein revolving
crushing-rollers are employed which travel
continuously around and. against the inner
face or periphery of an annulus; and it con-
sists in thie novel construction and combina-
tion of parts of the mill hereinafter fully de-
seribed and claimed.

Referring to thedrawings by letter, A des-
ignates the shell of the mill, consisting of a
central annulus B of metal, and two opposite
conical screens C C, the larger ends of the
frames of which are flanged and bolted to-
gether and to the annulus, as shown, consti-
tuting therewith a rigid eylindro-conical shell.

DD are annular rims or flanges on the outer
ends of sereens C, which rest upon and are
guided by grooved rollers properly mounted
on supports secured to the casing W of the

. mill, and the shell can be revolved by any
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suitable mechanism.. The friction of the
crushing-rollers hereinafter described is suf-
ficient to rotate the annulus and shell, and,
if necessary, brakes may be used to prevent
too rapid rotation of the latter, and power
will not have to be employed except torotate
the shell in a direction contrary to the move-
ment of the rolls.

E designatesashaft passing axially through
the shell and supported in journal-bearings
e eexteriorto the shell and driven by any suit-
able means. F I are similar opposite bell-
shaped castings monnted on =aid shaft at the

opposite ends of the shell, and having their
larger ends or mouths projecting slightly
within the smaller ends of the screens C, so
as to deliver material fed into the smaller
ends of the castings by pipes G onto said
screens, asindicated. The castingsare formed
with hubs (’, having conical flanges C? on
their inner ends, and spoke-wings ¢, which
latter may be set at angles to the hub and
casting, like propeller-blades, so that when
the eastings are revolved these wings will di-
rect currents of air through the castings into
the shell and also force the material therein.

C® are curved vanes on the inner and outer
surfaces of the cones to direct the dust and
material from the same into the shell.

H I are arms projecting radially from the
castings I and formed on the exterior thereof.
Two such arms are shown diametrically op-
posite each other, but three or more may be
provided.

J J designate horizontal shafts parallel with
shaft K, passing through the shell and jour-
naled in bearings in the opposite arms H, as
shown. These arms may be split, as in Fig.
7, and enlargements or spherical collars j are
formed on shafts J and held by the arms so
as to give a holding surface on the shafts to
prevent their revolving too rapidly and at

the same time admit the boxes to be so made

as to allow shafts J to have a clight play by
reason of their elasticity orresiliency toward
and from shaft E. This motion will be re-
strained to a radial vibratory movement, as
the sides of the bearings are to be parallel,
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while the top and bottom slightly diverge, -

Figs. 6 and 7. By means of bolts 7’ the split
ends of the arms are bound together and the
rotation of shafts J regulated. ’

R R indicate impact or crushing rollers,
mounted on shafts J in such position that
they will impinge against the inner periph-
ery of annulus I3 during its revoiution or
when shaft E is revolved. The material fed
into the shell is screened by screen C, and
the coarse particles fallonto annulus I3, where
they are crushed by rollers R, and if any un-
usually coarse particles get in the path of the
rollers the shafts J will spring or yield some-
what, not so readily, however, as to impede
the proper grinding action of the rolls. It

is desirable toso adjust the position of shafts
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J that the rollers R will always De ready to
touch the annulus B-at any point of their
revolution or coneentric movement around
shaft E.

In order to more perfectly support the roll-
ers R and prevent injury should they meet
with an unyielding large piece of material,
and especially if such piece should lie at one
side of the annulus, so as to put a twisting
strain on the roller, the rolls are made with
a large bore, as indicated at », Figs. 4 and 5,
and instead of supporting the rollers directly
on the shafts J springs are fastened to the
roller and to the shaft, and so arranged that
the roller isindirectly connected tosupported
and centered on shaft J without being di-
rectly in contact therewith.  The springs
might be spirals, as indicated at 8, Fig. 4, or
curved springs, as at s, Fig. 5, so that the
roller can yield somewhat at right angles.to
the shaft, or turn laterally or diagonally to
the shaft when passing over obstructions, as
indicated in dotted lines, F'igs. 4 and 5. When
the rollersare thus mounted, they have asemi-
universal play on the shaflt, and yet are al-
ways thrown into contact with the annulus
when the obstacles are removed or crushed.

In Fig. 2 the parts of the mill are about as
already described, with the exception that
the shell is madestationary or non-revoluble.

Having thus described the invention, I
claim— .

1. The eombination, with an annulus, of a
shaft passing therethrough, the opposite hol-
low bell-shaped castings on said shaft and
through which the material is fed into the
mill, the arms on said castings, the shafts
journaled in said arms, and the crushing-
rollers carried by said shafts, substantially
as specified. :

2. The combination of the annulus and
screens, the shaft passing therethrough, the
hollow bell-shaped castings on said shaft, hav-
ing internal wings, with the shafts mounted
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on said castings and passing through the an-
nulus and screen, and the rollers carried by
said shafts, substantially as set forth.

3. The combination of the aanulus with a
crushing-roller, a supporting -shaft passing
freely therethrough, and springs at opposite
sides of said roller and connecting it to and
supporting it upon the shaft to permit it to
play thereon, substantially as specified.

4. The combination of a revoluble annulas
and screens connected thereto with hollow
conical castings having feed-passages and
roller-shaft bearings, the supporting-shaft
therefor, and the roller-shafts and rolls, sub-
stantially as described.

5. The combination of ‘the annulus, the
main shaft, the conical castings thereon, hav-
ing feed-passages and projecting arms, with
the roll-bearing shafts journaled onsaid arms,
and the crushing-rolls supported on springs
attached to said shafts and revolved there-
with, substantially as described.

6. The combination of the annulus and the
main shaft with the crushing-rolls, the sup-
porting-shafts for said rolls, having enlarged
journals,and the split arms mounted on said
main shaft, having flaring bearings receiving
the enlarged journals of the roll-shafts, sub-
stantially as specified. )

7. The combination of the annulus and
screens, a shaft passing axially therethrough,
and the hollow bell-shaped eastings F I on
said shaft with the shafts J J, journaled in
arms projecting from said castings, and the
spring-supported crushing-rollson saidshafts,
substantially as specified.

In testimony that I claim the foregoing as
my own I affix my signature in presence of
two witnesses.’

IIENRY A. DUC, Jr.

Witnesses:
B. B. FLADGER,
W. F. MICHEL.
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