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YUNITED STATES PATENT OFFICE.

JAMES W. FULLEE, JR., OF CATASAUQUA, PENNSYLVANIA.

PULVERIZING OR GRINDING MiLL.

No, 849,780,

Specification of Lettérs Patent.

" Application filed J annary{ﬁﬁ, 1.906. Sarial No, 297,535,

To all whom 16 may concern:

Be it known that I, Jayes W. FﬁLLER,‘ JT.,

o citizen of the United States, residing at
Catasauqua, in the county of Lehigh and

State of Pennsylvania, have invented cer-
tain new and useful improvements in FPul-
verizing or Grinding Mills, of which the fol-

lowing is a specification.

[ | -

My invention has relation to a pulverizing
or grinding mill of the type wherein the mate-

rials are ground by balls or rolls traveling

within an annulus or ring; and 1n such con-

‘pection it relates more particularly to means

L5

for holding the rir-

in proper position and

for revolving the i . lls within the ring and

" to mieans connected with the ball-carrier to
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 with the ring, passage-ways for material
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of the ring and balls. o
The principal objects of my invention are,
first, to provide a ring or annulus of a pulver-
izing or grinding mill at its upper and lower
surfaces with a rib or tongue and at 1ts outer

elevate and conduct material into the path

‘surface or rim with projections to hold the

ring in proper position within the casing of
the mill and to prevent turning of the same
therein: second, to provide such a mill with
reversible segmental pushers or blocks hav-
ing’ tapering ends and indented and rear-

“wardly-tapering bearing-faces for the balls to

revolve within the ring and to form with
their tapering end portions,-n conjunction

which permit of ready entrance of the same
between the pushers and the ring; third,
to provide the carrier for the balls at the
outer periphery with inclined passage-ways

and with wprojecting sweepers or ScoOps.

forming one of the surfaces of the passage-
ways to elevate material accumulating 1 the
hoftom of the casing and to elevate and con-
duct the same into the path of the balls and
inierior or wearing surface of the ring, and,
fourth, to chill or harden the portions of the
carrier supporting the balls, as well as the
faces of the pushers engaging the same and
the portion of the ring engaged by the balls,
to materially protong the usefulness of the
same and to economize greatly as to repairs
of such parts of the mill subject to ‘Gonstant
wear. - | -

The nature and scope of my present mnven-

tion will be more fully understood from the

following description, taken 1n cortnection
with the accompanying drawings, forming
part hereof, in which— - - |

Figure 1 is a view illustrating, partly n

showing the meanner of

features of mv present i Tention.

partly in

orinding mill and also
_ _ centering the ring in
the mill, the tapering of the pushers to per-

tion, a pulverizing or

E-'a;tented Aprii 9,_190'?_'*

vertical central section and partly:in eleva- o

6o

mit of the unobstructed entrance of mate-.
rial between the pushers and ring, and the’

carrier for the balls having passage-ways,and

scoops or swespers arranged therein for rais-

ing material and conducting the same mnto
the path of the balls and wearing-surface of

all embodying characteristic main

the ring,
- Fig. 2 18

a view, partly in horizoatal section and

and the means for preventing rotation there-
of, the carrier. for the balls, the means for

supporting the reversibie pushers snd the
particular outline or shape of the same at.

- .. W . L 01 75
material to the ring, and therearwardly-1n-

their free ends to facilitate the entrance of

t@p oY pl&n, ﬂlﬂStl‘&tlﬂg the Tiﬂg .
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clined bearing-surfaces. for the balls to hold.
the same in & certain defined position with '
respect to the ring. -Fig. 3'1s a detail view, =

enlarged, illustrating in perspective-a pusher
detached from the holder thereof.  Hig. 4 1S

o view, partly in horizontal section and

artly in top or plan, illustrating the carrier
Forﬂ_the balls, the passage-ways- arranged mn
the perimeter of the carrier, and the SCOOPS OT
sweepers arranged in the passage-ways; and

8o

TFig. 5 illustrates, partly in vertical section -

and partly in elevation, the central portion

of the mill.
Referring to

_the &rawirigs, With "refe'rénce{-
to Fig. 1, @ represents the bed-plate of the

9o -

pulverizing or orinding mill, to whieh 1s se-."

cured a standard o, supporting

b® of a sectional casing b. - Upon the casing b
is arranged a frame or basket o', adapted to

support screens %, ang a casing or shell &°.
The frame or-basket ' is closed at 1ts upper
end by a ring b* and a plate ¥°, removably se-
cured thereto, and upon this plate 1s ar-
ronged a bearing 0° for the driving-shait ¢, ar-
ranged vertically in the mill. “The shatt ¢

passes through the casing &, and between the

same and bed-plate a is arranged a pulley ¢,
by means of which the shaft ¢ is drivenirom
any suitable source of power. (Not shown.)
Within the casing b, traversed by the shaft ¢,
is arranged an annulus or grinding-ring d,
and the preferred manner of holdmng and cen-
tering the same to the casing 6, as well as to
the basket 0, consists of annular ribs or
tongues ‘¢’ and ¢, respettively, projecting

from the upper and lower surfaces thereor

the bottom -
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and engaging grooves or depressions d* and
@*, arranged, respectively, in'the casing b and

~ base of the basket ', as shown in Fies. 1 and
oy

5. Inaddition thereto the ring d at its outer

surface or rim is provided. wich hugs d°, engag-
ing lugs 5 of the casing b, which ligs serve

- to prevent turning of the ring d in the cas-
- Ing b -

L5
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To the shaft ¢ by means of an extension ¢’
1s suitably secured a platform or carrier e,
having projections ¢?, serving as supports for
grinding-balls . As shown in Fig. 2, the ex-
tension ¢ of the carrier ¢ is preferably square
in cross-section, and to the same is remov-
ably secured a spider or radiating arms ¢ for
the reception and support of pushers %, be-

tween which the grinding-balls f are arranged

and.are revolved and held by the same in PO-
sition on the projections ¢ of the carrier e.
The sleeve ¢’ of the radial arms ¢, surround-
ing the extensions ¢ of the carrier ¢, is pro-

vided with outwardly and upwardiy flaring

arms ¢°, serving to hold and to retain the
balls f in position upon the projections ¢ of
the carrier e. Fach of the retainer-arms ¢ is

- provided with an extension ¢*, to which is se-
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‘and balls /.

“and unobstructed entrance of the material to

cured an annular body consisting of super-
posed rings ¢ and 4/, connected with each
other by strips4®. To each of the rings 7 and
o' are suitably secured a series of obliquely-
arranged. wings or blades & and %/, which
when rotated tend to force material of a sufli-
cient degree' of fineness entering the mill
through the opening b* in the plate 6° directly
through the screens #? and at the same time
elevates finely-ground material and also dis-
charges the same through the screens B2
Coarse and lumpy material, however, 1s per-
mitted to descend in the mill and to be con-
ducted either b¥ the lower serics of wings &/

and -their flanges k2 directly into the path of

the balls f or to be drawn toward the same by
the action of the wings & and A/ revolving
rapidly in proximity to the screens 2. The
rentral portion of the basket b’ is left free and

1s defined by the rings 4 and 7, leavine the

material to freely descend therein and to be
distributed therefrom by the wings £ and k7,
the finer material through the screens §” and
the coarser and lumpy material to the rng
In order to permit of the free

be ground between the pushers 2 and the
ring o, which pushers occupy a compara-
tively large space in the casing b, the same
are shaped or constructed in preferably the
following manner:

As shown in Figs. 2 and 3, cach of the push-
ers i consists of a seginental body having an
opening ', -through which one of the radial
arms g passes, and is also provided with an

“opefting h* for the reception of a locking-pin

k', Wy means of which the pusher is remov-
ably secured to the arm ¢g. Each of the
radial faces A* of the pusher 4 is provided

849,780

with a depression A°, concave in cross-section

and extending to a rearwardly-tapering por-
tion 2% terminating in a straight contracted
portion'A”. The ‘epressions 4* serve as con-
tacting or bearing surfaces for the grinding-
balls 7, and the tapering portion A% as well as
the contracted portion A7 serve to limit the
movement of the balls f toward the shaft ¢

when the mill is brought to a standstill. The j
outer vertical face A® of each of the pushers %

1s curved-in a radius determined from the cen-
tral axis of the shaft ¢ and is held by a pin A3
at all points an equal or defined distance
from theinteriorsurface of the ring d, at which
hstance the outer face A* is held substan-
tially in alinement with the portions d% of the
inner surface of the ring d, as will be readily
understood from Figs. 1 and 2. In addition
thereto each of the pushers % at their upper
and lower horizontal sides is provided with
imclined portions A", which inclined portions,

1n conjunction with the respective ends of the

curved portion @* of the ring d, form inclined
passage-ways ( and /', through which the ma-
terial can readily pass and is directly con-
ducted to the curved wearing portion of the
ring d, which is the '

balls f abut. All the coarse and lumpy ma-

terial descending in the mill and striking the

upper inclined portions A* of the pushers A

will thus be permitted to freely enter the

portion agamst which the -

FA®;
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space between the ring d and pushers through

the passage [, while the portions thereof

reaching the bottom 6% of the casing b, whiclx
2 g 0,

are rawsed from the same, are permitted to
freely pass through the passage I to the ring

and pushers £ and balls £, as shown in Fig. 1.
The preferred means for raising or elevating
the material from the hottom 4 of the casing

b and for conducting the same in an oblique
direction into the path of the balls £ and the
inner surface ¢* of the grinding-ring d are as
follows: ' |

As shown in Figs. 4 and 5, the carrier ¢ for
the balls f is provided at its perimeter with
inclined cuts or passage-ways ¢!, which are
arranged, preferably, directly below the sup-
ports e* for the balls f and extend through the
lower portion of the same to form long euid-
ing-surfaces e®. To a projection ¢t of the car-
vier e, arranged adjacent to each of the pas-
sage-ways ¢*, 1s removably secured and held
n an oblique position by the same a scoop or

sweeper m, projecting with its free end m/

below the carrier ¢ and termminating a certain
distance above the bottom 5 of the casing b.
During the rapid rotation of the carrier e the

scoops or sweepers . will contimually raise

the material accumulated on the bottom §*
and, In conjunction with the inclined surface
¢* of the hadl
plate, will force the material in an obliquedi-
rection upward and through the passage-

way I/, formed by the lower inclined portion
A" of the pushers b and the lower projecting

passage-way ¢', acting as a ba{lle-
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~ portionl d°
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of the ring d and’ the end of the
curved portion ¢ directly into the path of
the.grinding-balls f and the interior or grind-

' ing-surface @ of the ring d, as will be readily
‘understood from Fig.

5 of the drawings.
In order to prolong the use of the ring d,

pushers A, and carrier ¢, made of cast-iron, the.

- grinding or curved interior surface d® of the

g

10

- jects

15 and desire to secure by Letters Patent, 1s—

grinding-ring hav _ |
ace arranged between straight portions

d, as well as the bearing-surfaces h* and
h¢ of the pushers A
the supports ¢? of the carrier ¢, are chilled or
case-hardened in any préferred manner. = -
Having thus described the nature and ob-

of my invention, what I claim as new,

1. In a mill of the character described, a
having a curved grinding-sur-

‘thereof, - means for supporting said ring,

20 pushers, each
- tending over

- permit of free

having an‘inclined suiface ex-
the upper and lower faces to

. sdid pushers and ring, means for supporting

25

sdid pushers and. actuating the same within

said ring, grinding-balls- arranged between.
~ said pushers and a ¢
supporting said balls and

a carrier having projections
provided with

~slots in the periphery extending through said

30

»

projections to permit of the formation of long
guiding-surfaces therein.

9. In a mill of the character described, a.

~ grinding-ring, a casing for sup orting said
. ripg, pushors each having an inclined surface

- the same.mtlﬁ;ﬁ? said, rifg,
» AV L

- extending

f _over the entire upper and lower
faces thereof to permif of the free entrance of
matter between said pushers and ring, means
for supporting said pushers and for actuating

e Wi grinding-balls ar-

and the upper surface of

entrance of matter between

3

ranged between said pushers, a carrier hav-

ing projections supporting said balls and pro-
vided with slots in the outer periphery ex-
tending through said projections to permit of
the formation of long guiding-surfaces there-
in, means connected with said carrier and lo-
cated in the slotted portions thereof and pro-
jecting below the carrier, said means adapted
when actuated by said carrier to elevate
matter resting on the bottom

by the same to said ring.

casing, a grinding-ring supported ‘thereby,

pushers arranged within sal ring, each hav-

ing inclined surfaces at their outer ends and
forming in conjunction with said ring pas-

+*

3., In a mill of the_characfér described; a

40

of said easing
‘and conduct the same against the inclined
surface of the lower faces of said pushers and

50
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sage-ways for matter adapted to-enter the .

ring from opposite sides thereof, grinding-
balls arranged between said |
adapted to be rotated by the same within
said ring, a carrier adapted to support said
balls having slots iIl-f]i’l
scoops connected with said carrier and pro-
jecting below the same, said scoops when ac-
tuated by said '
matter resting on the bottom of said casing
and conduct the same
the grinding-ring. ~ S
In testimony whereof 1 have hereunto set
my. signature in the presence of two
seribing witnesses. _

 JAMES W. FULLER, J.
Witnesses: . . * -
~ Arex. N. ULRICH,

- Bessie McMaHON.

carrier adapted to elevate.

through said slots to

sub-

pushers and -
6o.

e outer periphery, .

10
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