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To all whom it may Yy concern:
~ Be it known that T, RICHARD COOK, of
‘Sheffield, England, have invented new and
useful Improvemeuts in GrmduwMachmes,

5 (for which I have obtained patents in Great |
in Ger-

“Britain, No, 4,244 October 18, 1880;
- many Mqrch 14, 1851, No. 16, 249 ‘in I'rance,
No. 141,801, March 18 1831; in Be]gmm, No.
54,161, March 19, 1881 and in Canada Octo-

IO

the accompanying dramngs |
"My invention relates to. machmexy of that

class in which the crushing, grinding, or pul-
verizing effect is obtained b the rotation and
- centrifugal action of lollers or balls within a

cylmdrlcal casing; and it comprises various

improvements, hereinafter described, whereby
the efficiency of such mﬂchmery is mcreased'

to a very considerable extent.
My improvements are illustrated in the ac-
companying drawings, in which Figure 1. rep-

resents, partly in side elevation and partly in |

longitudinal section, a machine constructed
'accordmg to wy invention for crushing and

elevation, partly in transverse sectlou of the
“same. lﬂg 3 is an end view, [ig.4 Q. plan,

. and Fig. 5 a side view, drawn to an enlarged
30
- plates forming the drwer for carr vmg
- rollers or balls are connected. Fig.
view, Fig.
side view, also drawn to an enlarged SC'lle, of

35

blade or fan, hereinafter descmbed

- a longitadinal section, showing
40
-'_-.arms or plates for ca1ry1ug the same. . |
In the accompanying drawings, the letter A

mdmates the cylindrical case of the machme, |

. which is made in two parts, as shown, and is
45 supported upon a bed-plate, B,

outside the case.
_ E represents a metal ring, and F a metal
&0 hoop surroundmg the same. : R

ber 19 1881, No. 13 549,) of which the follow-
ing is a Spﬁ’ClﬁG-:LthI] refelence being had to

pulverizing dry materials; and Fig. 2 isan end

scale, of a central plece to which the arms or.
the
6 is an end .
7 an under side view, and Fig. 8 a

one of the said arms or plates; TI'ig. 9, a side’
- view, Fig. 10 a plan, and Fig.11 an end view,:
“also drawn to an enlarged scdle of a cur ved;

Tig.124s |
a modlﬁed"i
‘method of securin g the rollers or balls to the"

O .COrepresent standards prowded with bear-
ings, in which the driving-shatt D 18 supported.

A

cling the outer perlphery of the s'mm |

parts or qecrments, (prefuth; four,) w hx(,h

NEr;
ad] u..stment

Gr G represent bhe rollers by which the nrmd
ing, crushing, or pulverlzmﬂ IS eﬁ"ected and

_E[ H arms which constitute the driver or car-

rier in which the said rollers are supported.
I I represent curved or secoop-shaped fansor 55 -

stirrers attached to the central piece, L, and
J J are curved blades or fans attached to or

forming part of the arms H, --

K represents a sieve or scr een in one ude of
the machine, a similar sieve or screen being 6o
placed on the OppOSIte side of the machine,
but not shown in the drawings. |

One important feature of my s'nd inven-

tion consists in providing the ring B of steel

or other hard and durable material, which is 6g

‘placed within the case A in such a, position

that it forms a cirele within which the rollers

or balls G rotate. The materials to be treated
| are eruashed,
| the said rollers or Lalls and the inner face of 7o
the said ring.

101:111(] or pul%nzed between

The latter fits befween the two
halves of the casing A, as shown, these halves
being bolted towethel b} means ot the bolts a
and theu nuts. The ring Ii is securely held in -
position by the wroun*ht iron - hoop I, encir-

As
.men the said ring is composed of several

75

when placed in position, fit awumtely
gether and form a com plete annulas. This rmn'
E 1s so placed Dbetween the two halves of the
case A that it may be raised or lowered by
means of set-screws D, whose inner ends reést

80

upon the outer penphery of the hoop T, and
whose outer ends are outside the case A, whel e 8 x

they may be mampulated n a com*ement man.
‘but I make no claim to such features’ of

The object of mahmn the ring I4 momble is )
to provide means for *eadlly adjusting the go

same to snit different materials to be treated,
or to canse such materials to be reduced to a
‘greater or less degree of fineness, as may be
‘desired, also to provide for compensating for

the weal of the ring E and rollers G. By
turning the set-screws b in one direction the
ring K is caused to ascend, and thus to ap-
proach nearer to the path of the rollers G at

95

| the lower or grinding part of the case A, and
.' by turmng the set-serews 0 in the oppﬂswe di- 100
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recfion the ring I is allowed to descend, and |

is consequently proportionally removed from

the path of the rollers (z at the same part of
the case A. The set-screws b may be arranged |

in any conventent position; but 1 prefer to
place one on each side toward the lower part
of the case A and one on each side toward the
npper part thereof, as shown in the draw-
ings,

The object of making the ring E in sections .

is that when the ]OWGI parts thereof, which
are subject to the greatest amount of frietion,
have been worn away to a certain extent they
may be moved to the upper part of the case A,
the parts of the ring previously occupying the
sald upper part being then moved to the lower
part, where they will be subjected to more
friction. The wear upon the said ring may
thuas be equalized. This may be repeated any

number of times as long asthering E remaius
Thereforearing made-
and applied in this manneris practically inde-

of sufficient thickness.

structible, and will consequently last for as
long a tlme as the machine itself, unless de-
stro3 ed by accident. A further objectln mak-
ing the ring Ii i parts or segments is that

should one of the latter be broken by accident

or otherwise injured a new segment may be

inserted, thus avoliding the necessity for pro-

viding a completely new ring.  When it is de-

sired to adjust the ring I to a higherorlower

position in the case, the nuts of the bolts « are

- somewhat slackened, and the set-serews b are
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then operated in the desired direction. The
hoop I keeps the separate segments together.

In some cases I may make the ring K in one

piece and dispense with the hoop I

Another feature of the present invention
consists in providing improved means for at-
taching the balls or rollers G to the driving-
shaft 1D by means of a driver or propeller of
improved construction, which I will now pro-
ceed to describe. This driver or propeller, as
shown,isconstructed inseparate parts or cast-
ings H, one of which is shown detached in
Figs. 6, 7, and 8. These parts are so made

‘that they can be put together and taken apart
with the greatest facility, so that should one

of such parts become broken or otherwise ren-
dered ‘unfit for use it may be readily replaced
by another, thus avoiding the necessity for an
entirely new driver or propeller.
vide a central piece, L, (see Figs. 3,4, and 5,)
designed to fit upon the driving - shatt D in
such a position thatit is between the two rollers
G, one of whiech is upon one side of the shaft
and the other upon the other side thereof.
This central piece, L, has a flange, 1/, on each

‘side, and a central patf 12, which extends be-

yond the flanges at each end thereof, and is
provided with holes L°. The flanges L‘ are
also provided with holes L* to receive bolts, by
means of which I attach to this central piece,

L, the two plates or arms H, which carry the
rollers G, and together form ‘the driver or pro-
peller for the same, a8 above described. The

Dbe attached.

the same.

I also pro-

2 - 258,194

in Fig. 3, on the two sides thereof which are
next to the rollers, so that the latter may have
free play as far as is neccessary toward the
shaft-1). Eachof the aforesaid platesor arms
II is made as follows-—that is to say, 1fs cen-
tral portion is flat, and it is wider at this cen-
tral portion than at its two extremities, as
shown at Fig. 6. Ateach end of the said arm
there is a pm]ectm piece, blade, or fan, J,
which partially covers and so aids in protect-
ing the rollers G, and in each of these project-
ing pieces J, I provide 4 slot, H? which serves

| as a bearing for the frunnion or spindle end

G/, projecting from the roller G. These slots
H? are made of the desired length to provide
for the centrifugal action of the rollers. The
flat ecentral part of each of the ecarrying plates

or arms H of thé driver is provided with bolt-

holes H*, which are so arranged as to coincide

with those provided in the central piece, L, to

which the said carrying plates or arms "Lre to
Two of the latter are employed,
as above deseribed, one being bolted to one
side of the central piece, L., and one to the

other side of this piece, so that the two balls |
or rollers G fit between the extremities of these
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carrying plates or arms with a capability of

‘rotating therein,and moving inward and out-

ward mdlally to provide fm the desired cen-
trifugal action.

above described.
material and assist in distribating and-mixing

reduced material against the side sieves or
screens, K, through which the portion of such

‘material which hasbeen pulverized sufficiently

escapes into a chuteor delivery-spout, A*,and
thence to a snitable receptacle.
or fans J render nnnecessary the employment

of brushes, as heretofore used, and the draft

created by the rotation of the said blades pre-

Each end of the arims H is
farnished withi the eurved blade or fan J, as
These blades agitate the

They alsoassistin creating a draft,

| thereby aiding in cooling the material being
treated; but their chief object is to force the

These blades'
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vents the meshes of the sieves from bect)min'g |

clogged. Tletwo carrying platesor arms H,

and also the central piece, L, to which the,y
are bolted, are provided with a ceutl al aperture,
| through which the driving-shaft D passes, and

115

they are secured tightly upon the latter by

means of keys.
The sieves or screens K at the sides of the
machine may be so arranged that they can be

adjusted nearer to or farther from the blades

or fans J to suit the material being treated.
In Kig. 12 I have shown the balls or rollers

120

G- provided with an aperture, G2, completely

through their center, and the spmdle (z/, which

the ends of the arms H of the driver or pro-
peller. In this case the aperture G? through
the balls will be of proportionally larger di-
ameter than the diameter of the stationary
spindle, to allow the desired centrifugal move-
ment of the rollers G. I find in practice that
the relative proportions should be as one to

“said ﬂanges L/ are curved inward, as shown | two-—-—that is to say, the diameter of the spin-

125

‘passes through the same,stationary or ﬁxed in



 tral piece, L, as shown in Fig. 2, and are ar-

1O
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- the bending of the metal to the required shape. |
Kach fan I has at one end a narrow portion
provided with a hole, I/, throngh which a bolt
passes for securing the fan to the part 12 of
the central piece, L, the bolts passing through
the holesI’. Two of such fans will ordinarily |

30

stirrers I project radially at right angles to the
~ axis of the driving-shaft D, and are situated

Therefore, in the rotation of said shaft, each
- Tanor stirrer I follows one roller and precedes
~ the other. These fans or stirrers I are de-
~ signed to create a strong current of air to cool |
~ the material being pulverized, and also to act
20

* the said material in their rotation. They are
~ made of metal, and are slightly scoop-shaped,
~ as shown, there being a concavity on their

| front face. PPart of the metal therein is ent

'258,194 | - 3

dle G’ should b’ebne-half that of the aperture |

G*in the roller.  Therelative proportions may,
however, be varied, if desired. o
A farther improvement consists in provid-
ing fans or stirrers I I of novel construetion,
one of which is shown detached in Figs. 9, 10,
11. Two of such fans are carried by the cen-

ranged in such a position that the said fans or

about midway between the two rollers G, one
of these fans being on one side of the driving-
shaft D and one on the opposite side thereof.

as stirrers or mixers for constantly agitating’

away longitudinally, as shown, to facilitate

- Witnesses: .

be used with each pair of rollers, as above
Stﬂtﬁd- ' J

Having thus described my invention, whatT

claim is— - I
-1, The combination of the ring, the rollers
therein, the sieves or screens at the sides:
‘thereof, and the blades or fans J, arranged to
agitate and fan the material being operated on
and force the same against the sereens or
_8ieves, substantially as deseribed.

2. The combination of acasing, A, aring, E,
a grinding-roller traveling within the ring, a

driving-arm, H, supporting the roller, a shaft

sustaining the driving-arm, a blade or fan, J, .

attached to said arm, and sereens or sieves at

the sides of the ring, substantially as and for

the purpose described. -

5. The combination, with the shaft D, of at-
tached roller drivers or propellers, composed
of plates H H, and the central piece, L, at-

tached to the shaft and carrying the said
plates, and rollers G, arranged between the

ends of the latter and supported thereby, sub-

stantially as described. |
' ' RICHARD COOK.

Hy. JNO. ALLEN,
GEORGE H. GRAPES,

Both of 8 Southam pton Buildings, Londmz', Hng-

land.
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