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To all whom it may concerrn:

Be it known that we, HARRY WALKER and
WILLIAM JOHNSON, sub;]ects of the Queen of
Great Britain, remdmn‘at Leeds, in the county
of York, Enbland have invented certain new
and useful Improvementsin Grinding, Crush-
ing, or Pulverizing Mills, of which the fol-
lowing is a full zmd complete specification,
such as will enable those skilled in the art to

which it appertains o make and use thesame.

Thisinvention is the same asthat for which

Letters Patent were granted in Great Britain

June23,1896, No. 13, 825 and relates to grind-
ing, crushm , and pulverlzmﬂ* mills and to
that class thel eof in which the erushing,
grinding, and pulverizing are effected by the
rotation or centrifugal action of balls or roll-
ers working within a cylindrical ring or cas-
ing; and the object of the invention is to ren-
der mills of this class more satisfactory and
practical in their operation, as well as to en-
ableamillor pulverizer to work with a greater
degree of practical efficiency than it has hith-
elto been capable of doing.

Further objects of this mventmn are 130 re-
duce the wear and tear on the fittings of the
shaft and to make the fittings less costly than
at present, but at the same time more effi-
elent and also to reduce the labor in taking

fittings.
The invention is fully disclosed in the fol-

nying drawmﬂ's form a part, in which—

Figure lis an end elevatwn ofour 1mp1cw ed
crushing and pulverizing mill; Fig, 2 2, a hori 1-
zontal seotwn thereof on the line 2 2 ; Kig. 3,
a plan view showing the feed- inlet broken
away; Hig. 4, an end view similar to Fig. 1,
part of the construction being shown in sec-
tion and partof the feed apparatus removed;
Fig. 5, a front elevation of part of the crrmd-
ing appalatus detached; Fig. 6, an end view
theleof Kigs. 7 to 11 reple‘sent details of
the ﬂ*undmﬂ‘ apparatus detached, Fig. 9 be-
Ing a side view of the detail shown in Fig. 8
and FFig. 11 a side view of the detail shown
in_ Fig. 10, and Iigs. 12 and 15 are respec-
twely fronvand end elevations similar to Figs.
o and 6, but on an-enlarged scale.

In Flgs 1, 2, and 4 of the accompanying
drawings one form of the feed apparatus is

* of the shaft- and replacing thereon said

-ribs K.

| shown, and the material to be treated is fed
| into the hopper P and passes through the

chute R, which constitutes the inlet 111130 the

rmdmﬂ' mill, and there the material is dis-
charged into the chamber S, in which the
grinding apparatus, which will be hereinaf-
ter described, is mounted and where it comes

in contact ‘with the propeller or stirrer I3,

hereinafter described, which throws the ma-
terial between the face of the ring K and the
rollers H,-and after the material has been
crushed or ground it is thrown by the dis-
charging pmpellels or stirrers D into the out-
let-cover T, which has its discharge or outlet
through the bed-plate, the inlet (md outlet
bemﬂ' designated in Fig. 2 by the arrows X.

Acem dmﬂ* to this invention the fittings con-
sist of & center carrier A, fixed to the ﬂlmd—
ing-mill shaft B, towethel with solid duvels
arms,, Or Ccarriers (, (hereinafter ter med
‘““drivers C,”) and solid stirrers D, the cen-
ter carrier A and stirrers D bemﬂ' provided
with carrying ribs or jaws E. The cotters I
and nuts & are used for securing and prevent-
ing any side movement of the ﬁttlnﬂ‘fs on the
shaft

Grinding rollers or balls (mllers H are
shown in the drawings) fitted with spindles I
workin the slots J, provided in the drivers C,
as shown. |

K represents the ‘inside diameter of the
grinding-ring, against which the rollers H are
L&USBd to come in contact by the centrifugal

force generated in the revolving mill- Shaft

on whleh our improved fittings are fixed.
The shaft B is provided with & portion of
its length nearest its center of a square sec-
tion, or having any number of flat sides, the
other Dortlons of the shaft being turned up
round to the required size. On the square
portion of the shaftis fixed the center carrier
A, (made of ordinary cast-steel or other suit-
able material ,) which is provided with a hole
of the same contour as the shaft at this point,
sald carrier A being provided with carrying-
This ﬁtbmﬂ* is forced onto the shaft
by hydraulic or other pressure and is perma-
nent, no wear from the material under treat-
ment affecting it. To provide against any
side movement when compressing orfixing the
other herein-described fittings on the shaft, a
pin or rivet L is plowded Whlch is drwen

55

6o

70

75

86

Q0

95

1C0O

.
- . i
. . . .
- -
' '
- - ' .o . . - B '
'
r . .
- . i
. . . .
. " . ) T ' .
- N ] . .
' . - - - . - . L . .
- T n
' . " . ' . A L . . are et N .
. . . . . . . PR i . Lo e, T R . . ,
. e i Mg 1 . o e e - . . Mt e Tnoremre e, — ... .
- P TI . . . - . - - -




10

30

35

40

45

50

55

6o

6

it

D

° _ 624,136

rieght angles to the shaft itself.
On each side of the center carrier A and be-
tween the carrying ribs or jaws E are fixed

the drivers C, having each of their ends or

faces M made thicker than their centers to al-
low for any wear caused by the roilers I1 re-
volving against and between the driver-taces
which come next to the sides of the rollers.

The holes N in the centers of the drivers C
are provided with a bush of any suitable soft
material capable of being machined and acted
upon by cutting-tools, the other portion of
this fitting being of a very hard and tough
material whichiscalculated to resist wear and
which cannot be machined, the holes them-
selves being bored to{it easily on the shaft I3.

The carrying ribs or jaws If on the center
carrier A only orip part of the thickness of
the drivers C in the center at their thinnest
portions.

After the drivers C are in position the pro-
pellers or stirrers D, which are provided with
corresponding carrying ribs or jaws I, like
those of the center carrier A, and which are
made with a center bush O of soft material
in exactly the same manner as the drivers C,
(the other portion of the stirrers consisting of
the same hard material as the drivers ;) are
placed next to and outside of the drivers C,
the carrying ribs or jaws I’ gripping half the
thickness of the drivers in the same manner
as the ribs of the center carrier A. |

To hold the drivers C and stirrers D firmly
on either side of the center carrier A, cotters
It are driven into holes I in the shaft, the
said holes having draw to permit of the cot-
ters themselves being partly recessed into the
propeller-hosses. ‘

In place of the cotters suitable nuts G may
be used to secure the fittings one to the other,
the results being practically the same as with
the cotters F. |

The drivers Care cut out the same on both
sides, as shown in Figs. 6 and 7, and can be
reversed—that is to say, when one side of a
driver has been worn on its face at M by the
roller I it can be taken off the shaft B and
turned around,therebybringing the worn face
outside and unworn face from the outside to
the inside and next to the roiler II. Dy re-
versing the drivers C (which are the funda-
menfal fittings) they can be completely worn
out before being replaced. 'This movement
also allows of both sides of the slots J being
thoroughly worn out, making each side of the
slots to lead and drive alternately.

When the grinding-rollers H are in position
between the driver-faces M, the spindles 1 do
not rest on the bottom of the slot or jaw, but
are Kept a certain distance up the slot quite
free and clear of the bottom slot, the roller
itself being in contact with eenter carrier A
when they are in their back position.

It will be readily observed that when the

right through the carrier A and shaft B at | I, up slots J by coming in contact with the

material being ground the shock, blow, or
weight of such movement, combined with the
dead-weight of the roller itself, is not taken
up by the spindles, which are clear of the slot
or jaw bottoms, but by the rollers, which are
the largest bodies or sections and which come
in contact with the center carrier A.

The length of the roller-spindlesI, as shown
in dotted lines in IFigs. 1 and 8, is such as
to only allow of their working in half the
thickness of the driver end or slot.J, thereby
leaving half the distance through the slot ov
jaw unworn and practically new when the
drivers C require to be reversed, after which
the unworn portion of the slot J is brought
into use.

IFour distinet wears can be obtained from

the driver-slots J—first, by running the mill

backward, and, secondly, by running the mill

forward before changing or reversing the
drivers C; thirdly, by running the mill back-
ward, and, fourthly, by running the mill for-
ward after the drivers C have been reversed.
The spindles I only bear upon one-fourth of
the wearing portion of the slots J when first
putto work,the remaining three-fourths being
milled according to the running backward and
forward of the mill and the reversing of the
drivers C.

It will readily be seen that the herein-de-
seribed fittings are safe in their working, as
there are no small renewable parts to break
looseinside the mill. Bydispensing with such
small parts and employing our herein-de-
seribed fittings having a small amount of ma-
chine-work expended upon them in manufac-
ture it will enable them to be used and re-
placed at a small cost as compared with other
systems. Moreover,theinterlockingor cluteh
arrangement obtained by this invention al-
lows the fittings to be attached and detached
to and from the aforesaid shaft in a very
short space of time by the person or persons

| using the mill.

Having fully described our invention, we
claim as new and desire to secure by Letters
Patent—

1. In a mill having a casing and rotatable
shaft extending therethrough, said shaft be-
ing provided with a carrier rigidly secured
thereto, drivers mounted upon said shaft and
interfitting with the ends of said carrier, stir-
rers mounted upon said shaft and interfitting

with the outersides of said drivers, and rollers

carried by said drivers.

2. In a mill having a casing, a rotatable
shaft, a carrier mounted upon said shaft and
having end ribs, drivers mounted upon said
shaft and fitting between the ribs of said car-
rier, stirrers mounted upon said shaft and
having ribs on their inner faces interfitting
with the outer sides of said drivers, and rollers
carried by said drivers.

3. In a mill having a casing and a rotatable

rollers H are foreed back, with their spindles i1 shaft, a carrier mounted upon said shaft and

70

75

80

90_

95

I00

105

11O

115

120

125

130




10

20

624,136 8

having end ribs, drivers motunted upon said | symmetrical, stirrers upon said shaft and in-

shaft, the intermediate portion of said drivers

being reduced and fitting between the ribs of .

the carrier, the outer ends of said drivers hav-
ing open slots, stirrers mounted upon said
shatt and having ribs on their inner faces en-
gaging the outer side of the reduced portions
of the driver, and rollers mounted in the open
slots of said drivers. SR
4. In a mill having a ecasing and a rotatable
shaft, a carrier permanently and rigidly se-
cured to said shaft, and a driver and a stirrer
on each side of said carrier, the driver inter-
fitting with the ends of the carrier, and said
stirrers interfitting with the drivers, and said

drivers and stirrers being removably secured

upon said shaft.”
5. In a mill having a casing and rotatable

shaft, & carrier upon said shaft, drivers upon

sald shaft at each end of said carrier, said
drivers consisting of a reduced intermediate
portion and enlarged end portions and being

terfitting with the outer sides of the reduced
portion of the driver, open slots in the end

| portion of said drivers, and rollers having

spindles extending into said open slots, the

25

length of the spindle being about half of the |

width of the end portions of the drivers.

In testimony that we claim the foregoing as
our invention we have signed our names, in
presence of the subscribing witnesses, this

-24th day of November, 1897, by the said

HARRY WALKER and this 6th day of Decem-
ber, 1897, by the said WILLIAM JOHNSON.

HARRY WALKER.
WILLIAM JOHNSON.

Witnesses as to Harry Walker:
CHARLES BDONFIELD,
| THOMAS HUFFMLEY.
Witnesses as to Wm. Johnson:
A. C. VAN BLARCOM,
M. A. KNOWLES.
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