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'. SPEOIFICATION formmg' part of Tetters Patent No 687 787 dated December 3, 1901.

Apphcatm:u ﬁled June 27, 1900, Serial No. ?1 338,

(No model.)

1o all whomy it may concern:
Be it known that I, PHILIP RICHARDS 2}

- citizen of the United %tates residing at Cata-

IO

20

25

sauqua, in the county of Lehwh and State of
Pennsylvania, have invented new and useful

Improvements in Pulverlzmw-Machmes of
which the following is a speclﬁeatlon |

My invention relates to roller pulverizing-
mills of the class which employ rollers sus-
pended from arotating frame and codperating
with a stationary eirc ular grinding-surface by
being thrown in conta,et theremth by centrif-
Ugal force.

An important eharacteustlc of the inven-

tion is that the frietion incident to the revo-

lution of the rotating frame andits axial sup-
port and of the su:spended rollers is taken up
or compensated for to the maximum extent

by the employment of antifriction-balls, thus

entirely avoiding the necessity for 1ubrleatm o
the mill.

A further feature of the invention is the
employment of screens arranged at an angle
to the orbit of rotation of the grinding- rollers
and partitions separating said sereens, where-

by the currents of air established by the ro-

tation of the rollers will be interrupted and

deflected to providethe maximum centrifugal

- agitation of the material being operated upon.
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The construction of the lmplovement will

be fully described hereinafter in connection |
~with the accompanying drawings, which form |

part of this speclﬁoatlon and its novel fea-
tures will be defined in the appended claims.

In the drawings, Figure 1 is a vertical sec-
tion of a roller-mill embodymn* the invention.
Fig. 2 is a horizontal section on the line 2 2 of
FIO‘ 1. Figs. 3and 4 are vertical sections of
two dlfferent forms of ﬂ*rmdmmrollel and
Fig. 5 is a detail perspeetwe view of one sec-

| tlon of the casing with its sereen and partition.

The body or wall of the casing of the mill
comprises a plurality of plates or sections 1
(eight being shown in the drawings) each
formed with. top flanges 2, bottom flanges 3,
and side flanges 4 pr OJthlnﬂ" outward. The

~abutting s_ide flanges of the several sections

50

1are securely bolted together, and the topand
bottom flanges thereof are bolted respectively
to the under side of the top or cover 5 and

the upper surface of a flange 6, projecting |
| l Washer or disk 37, inber_posed between the

from the bottom plate or base.

through bolt-holes formed in the frame

" The top 518 formed with an integral hub 7,
having a central bore for the passage of the
main Bhaft 8, which is provided with a disk
9, having an annular depending flange 10,

ﬁttmcf over the upwardly-projecting portwn
of the hub.

The hub 7 depends below the top of the

casing, and it is formed with internal ball-
races 11 and 12 and on its upper surface with
a ball-race 13. Antifriction-balls are located
In the races 11 and 12, against which the shaft
8 bears, and in the race 13, upon which the
disk 9 of the. shaft is supported Upon the

' shaft 8, above the disk 9, is fixed a belt -pul-

ley 14. |

The upper end of the shaft 8 is mounted in
a bearing 15, formed in a spider 16, secured
upon mdlal ATMS 17, fixed upon the top 5 and
having their outer ends 18 projected up-
Waldly

The base 19 of the casing is formed with an
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upwardly-projecting vertical flange 20, from

which the horizontal flange 6 extends, and
fixed to the inner surface of the flange 20 is
a grinding-ring 21.

22 deswnﬂtes a triangular frame Seeured
by a set-screw 23, a nut ZeL and key 25 on the
depending end of the shaft 3, sald shaft hav-
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ing an annular shoulder, against which the

central boss 26 of the frame bems

At each of the angles of the frame 22 is
secured ‘a dependmﬂ U - shaped hanger 27,
pivotally secured upon a pin 28, e*&ztendmﬂ'
The
horizontal portion 29 of each of these hangers
1s formed with an opening through whlcll ex-
tends the upper reduced thleaded end 30 of
a shaft 31, Fig. 4, formed at its lower end

with & ﬂanﬂ'e a2 the upper surface of which

is formed mth an annular groove 33 to re-
ceive antifriction-rollers. The uppel end of
the shaft is secured by nuts 33

34 designates a sleeve fitting over the shafb
31 and having its lower end circumferentially

Q0
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enlarged to form a disk or collar 35, having

its perlphel y beveled to receive a n'undmcr-

ring 36, which is beveled in its inner surfa,ce
in a dir ection opposed to that of the bevel on

ICO

the periphery of the collar and which, in con-

Juncmon with the collar, constitutes.a grind-
ing-roller. I'he ring 36 is held in place by a
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ring and a cup-shaped retaining-plate 38, se-
cured below the washer 37 by bolts 39, ex-

~ tending through the plate 38 and up thloufrh

I0
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the ro]ler and held by nuts 40.

The upper end of the sleeve 34 is formed
with a groove 41, constituting a race to con-
tain antifrietion-balls, upon which rests the
flat under surface of a cone 41*, secured upon
the shaft 31. Between the cone- bearing 41°
and the horizontal portion 29 of the ha,nger
Isarranged a concavo-convex cap 42, between
which and the cone-bearing is located a row
of antifriction-balls 43.

As 1llustrated in Fig. 1, the sectlons 1 are
inclined outward from top to bottom, the top
5 of the casing being of less diameter than
the base or bottom P1 ojecting inward from
the junctures of the sections 1 are a series of

vertical radially- disposed partitions 44 of the |
triangularshape shown in Fig. 2, and between

each pair of adjacent partltwns 18 arranged
ascreen 4. These sereens do not extend the
full height of the partitions 44 and are ar-
ranged at; an angle to the circular flange 20
of the base of the casing. Adjacent to each
of the screens 45, on the outer side thereof,

‘the flange 6 of the base is formed with a d1s-

charge-opening 46, through which the pulver-
1zed matemal escd,pes aftm passing through
the screens, falling into a suitable 1eceptacle
below. The screensare formed at their side
edges with flanges 47 to facilitate their attach-
ment tfo the partitions 44.

Fig. 3illustratesa modification of the grind-
mg-shaft and its attachment, in which the
shaft 31* is provided at its IOWBI end with a
disk 32*, grooved on its upper side to form &
race for balls 32°. The shaft is circumfer-
entially enlarged at its lower portion 31" and
1s grooved £0 receive balls 31°. The sleeve
34*, corresponding to the sleeve 34, (shown in
Fig. 4,) is shorter than the sleeve 34 and is
fmmed with a disk 35, around which fits a
grinding-ring 36. A plate 38% 1s secured by
bolts 30 to the disk 35. The upper end of

the sleeve 34 is externally threaded to receive
a cap 43®, having a depending threaded flange

687,787

43", h&wmg a1 opening thtmwh whleh the por-
tion 31° extends.

The operation of the machine is-as follows:
The material to be operated upon is fed
through a chute 48, communicating with an
opening 49, formed in one of the sections 1,

and when the shaft 8 is revolved the frame 22

and grinder-shafts are rotated, causing the
grinding-ring 36 to contact with the station-
ary grinding-surface 21, thus grinding and
pulverizing the material and directing it
through the inclined screens 45 and thence

| through the discharge-openings 46 into a suit-

able receptacle placed below the machine.

One of the side or wall sectionsg of the cas-

ing is hinged or made removable to serve as
a d001 and is provided with a handle 50, as
shown in dotted lines in Flﬂ'

I ¢claim—
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1. Apulverizing-machinecomprising a cas:

1ng consisting of side or wall sections; a top

or cover, a,nd a base or bottom having an an-

nular ﬂanfre formed with d1scharﬂ*e-open1nn's,
a circular o*undmfr -surface within the casing,
radially- arlanwed vertical partitions within
the casing, tanﬂ“entullj - arranged screens
within the said casing secured to said parti-
tions, a rotary shaft suppmted in a bearing of
the cover, a frame secured to said shaft, and
rotary g orinders suspended from said frame.

2. In a pulverizing-machine, the combina-
tion with a casing; of a revoluble shaft Sup-
ported in a bearing in the top of the casing,
an annular mmdmﬂ'-smface within the cas-
ing, a frame secured to said shaft, shafts de-
pending from said frame, rollers mounted on
sald shafts, radially a,uanfred vertical parti-
tions within the casing aud a series of verti-
cal screens secured to said partitions at an
angle to the side walls thereof.

Tn testimony whereof I affix my saw'natme
In presence of two witnesses.

PHILIP RICHARDS.

Witnesses:
JOHN K. WALTERS,
ALEX. N. ULRICH.
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