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by centrifuga
eration; and it consists in the improvements
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1o all whom it may concermn:

Beitknown thatl, JAmMES KENT GRIFFIN, a
citizen of the Dominion of Canada, residing
at Brooklyn, in the county of Kings and bta,te
of New York, have invented cert tain new and
useful Improvements in Pulverizing-Mills;
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to malke and use
the same.

My invention relates, generally, to pulver
1zing -mills, and particularly to that class
thereof in which the reduction or pulveriza-
tion of ores and other substances is accom-
plished by the revolution of one or more rolls

within and against the inner surfaces of rings.

or annular dies, and in which said rolls are
held 1n contact with said rings or annular dies
| force when the mills are in op-

in the construction and arrangement or com-

bination of parts hereinafter diselosed in the

description and claims.

The objects of my invention are, first, the
production of a mill in which ores or other
substances, however hard and refractory, may

becheaply and rapidly crushed and pulverized

or reduced to an almost impalpable powder;
second, to effect the application of the power
employed direet to the roll-sh alt, whereby the
roll will be caused to positively rotate agalnst
the annular die, gyrate around the inner sur-
face of the same, and by its rotary momentum

and centrifugal force crush and pulverize the

material between the same and said die;
third, to provide a yielding or universal con-
nection hetween the driving-power and the

roll-shait, whereby the roll will be positively

revolved with its shaft on the same axis and
gyrated within and against the inner surface
of the annular die; fourth, to provide the pan
or pulverizing-chamber with a top or cover
which 18 provided with a hopper and deliv-
ery-spout and carried around or revolved by
the revolution of the roll-shaft and roll, the
material from said spout being delivered im-
mediately in front of said roll; fifth, to effect
the movement or agitation of the material
falling upon the boftom of the pan or cham-

‘ber below the annular die by means of stir-

rers on the lower end of the positively-re-

.....

volved and gyrated roll; and, sixth, to so con-
struct and arrange the pan or chamber, the
screens, the pulverizing devices, and the con-
nections for removing the erushed or pulver-
ized material that it may be discharged from
the mill screened or unscreened and wet or
dry.

These objects are accomphbhed by the_

mechanism illustrated in the accompanying
drawings, forming part of this specification,

in which the same reference-numerals indi-

cate the same parts, and in which—

Figure 1 represents a vertical section of my
improved mill on the line x « of Fig. 2; Kig.
2, a plan view of the same, the roll-shaft

being in section, the driving mechanism omit-

ted, and part of the revolving top or cover
broken away; and Kig. 3, a view of a portion
of an annular die, and also of a roll reversely

shaped or arranged from that shown in Fig.

1 and having the purpose hereinafter speci-
fied. B
In the drawings, the numeral 1 indicates
the integrally-for med base and pan or cham-
ber of the mill, within which the operation ot
pulverizing is carried on, and which 1s se-
cured fto a suitable support 2. On the top ot

‘said pan or chamber is secured the screen-

frame 3, which ig provided with an encireling

trough 4 for receiving and discharging the
pulverized material passing

through the
sereens 5. This combined screen-frame and
trough is formed with a discharge-spout 6, an

‘inner wall having an inwardly-curved top,and:

an outer wall which is nearly vertieal, and

over the upper portions of said walls 18 se-
cured an inwardly-curved plate or cover 7.

The ring or annular die 8, against which the
roll is revolved for pulverizing the material,
is inelined inwardly and secured between
flanges projecting inwardly from the pan or
chamber and the sereen-frame, as shown in
Fig: 1. As thus arranged there is an annu-
lar space intermediate of said ring or die, the
lower end of the pulverizing-roll, d;lld the bot-

space the partially and wholly pulverized ma-
terial descends during the operation of the
mill. An opening 8’ is formed near the bot-

' tom of the pan or chamber 1 and communi-

cates with a spout 8"/, through which the pul-
verized material may be discharged beneath

tom ‘of said pan or chamber, and into said
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- thering or annular die.

- central socketed hub or boss 9

Projecting upwardly -
from the bottom of the pan or chamber is a
, in which is
rigidly fixed a stud or shaft 10. Surr ounding

this shaft and the upper end of said hub or

boss is a loosely-fitted sleeve 11, which pro-

- Jects downwardly from an annular plate or

IO

disk 12, which is arranged within the upper
portlon of the sereen-frame and constitutes a

revolving top or cover for the pulverizing pan
or cha,mbel On the under surface of this
top or cover 1s secured or formed a feed-spout

13, which delivers the material against the

annular die immediately in front of the roll
by which it is pulverized. This feed-spout is
in communication with the receiving-hopper

- 14, which is secured by a hub 14/ upon the

20

30

“tion of the top or cover 12,
cover is also provided upon its upper surfaee |
‘at suitable intervals around its pellphery‘
~ with small wings or vanes 16, for causing a
light current of air to flow 111‘50 the mill a,nd |

upper end of the stationary stud or shaft 10,
and provided with a number of open - bot-
tomed compartments 15, as shown in Kig
which successively 1eﬂ'1stel with the uppel
open end of the spout 13 during the revolu-
Tlus revolving

*-":

effe(,tuall} prevent the escape of dust through

the space between the ‘31&11011&1 y and revolx -

Ing covers.
| The crushing or pulveumnﬂ 1011 17 1S rig-

~idly secured to the lower end of the 1011-shaft
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18, and is positively rotated thereby against
the annulm die, which is dlmnﬂed a smmble_

distance above the bottom of ’rhe pan or pul-

verizing-chamber. To the bottom of the roll
are attdched the stirrers 17’, which may be
made of steel, chilled iron, or othel hard ma-
terial. They are driven 1nt0 and secured in
suitable dovetailed grooves or flanges formed
in or upon the bottom of said roll befme the
tapered lower end of the roll-shaft 18 is se-
cured to the lattel This roll-shaft passes up
through a slot 12/, formed in the top or cover
12, as shown in Flgs 1 and 2,and is provided
with a sleeve 19, whieh rests and revolves
against suitable aut1~f1 iction blocks 20, which
are secured in flanges 21, pr o;leetmo upwardly
from the edges of a plate 22, whmh COVeErs a
portion of the slot 12 in the top or cover 12
through which passes said roll-shaft. T his
slot pelmlts radial movement of said shaft
and the roll at its lower end when they are
in operation and under the influence of cen-
trifugal force. The upper end of this shaft
1S connected to and suspended from a flexi-
ble or universal joint 23, which is secured to
a suitably-supported drive-shaft 24, having a
pulley 25 or other suitable gearing for im-
parting motion thereto. A spring of any-suit-
able foun, as the Spllal spring 26 may be se-
cured upon the revolving top or cover 12, and
arranged to press aﬂ‘amst the roll-shaft 18 or
the Sleeve 19 thereon, as shown in Fig. 1,
when the roll 17, on bemﬂ positively or ax-
ially revolved, and also pressed radially
against the ring or die S by said spring or

Y

air to be foreed mto the mill, so as to e
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centrifugal force, will be rotated upon its own

axis aﬂ‘amst the inner surface of said dle
held the1 eto, and gyrated around the eentral
axis of the 111111 or sz1d die, and thus effectu-

ally pulverize the material introduced be-

tween the same and said die.

- The roll 17 and the ring or die 8, as shown '
in Kigs. 1 and 2, are of sueh shape and ar-

ran wement as to cause said roll to movetruly

there will be some vertical slipping or 811(1]1]0‘

-motion of the roll, since the line of eontaet-
between the same and the die, if extended,
would fall outside of the universal joint or
~center of motion, and of necessity permit

some upward movement of the roll over the

‘1nner surface of the die, which, in grinding
or pulverizing some materials, i
- more effectwe than when the 1011 1s confined
“to a true or unvary ing rolling motion against
the die.

It is ewdent that the shape of the

S found to b_e |

.Wlthm sald die without slipping or sliding
~vertically; but under the shape and arrange-
‘ment of the same parts as shown in I‘lﬂ‘ 3

e

50

roll and die may be varied, as may be found =~

- most effective in view of the nature of the ma-
- tertal operated upon or the work to be done.

'The operation of my improved mill is as

follows: Material being introduced into the
stationary reeewmﬂ*-hoppel 14 and power ap-
- plied to the pulley 25, the shaft 18 and the
roll 17 will be 10tated on their own axis, gy-
rated around the center of the mill, and
carry with them the top or cover 12 and the
feed-spout 13, which rotate upon the stud or
"shaft 10.

The material fed into the station-
ary receiving-hopper 14 is discharged from

1its compartments 15 into the feed-spout 13,
from which it is thrown against the die 8,im-

mediately in front of the roll 17, and is thel e-

by crushed or pulverized. It then falls upon
“the bottom of the pan or chamber, where it is
kept constantly stirred or agitated by the stir-

rers 17/ on the bottom of the roll. These stir-

‘rers also act in discharging the material both
“through the screens 5 and into the trough 4
“and thr ough the opening 8’ and into the
spout 8’ ) a,eemdmﬂ‘ to whether wet or dry
‘grinding is being effeeted If water be intro-
.duced the mateua,l that is sufficiently fine
~will be passed out through the sereens 5 into
the trough 4, from whleh it will be discharged
‘through the spout 6.
1t be desned to grind material in a dry state
the opening 8’ wﬂl be uneclosed, when the Stu-_

On the other hand if

rers 177 will force the pulveuzed material out
through said opening. If this produect be not
sufﬁeiently fine, it may be screened and the
taillings returned to the mill. The vanes or
wings 16 as stated, cause a light current of

fectu-
ally prevent the escape of dust through the

space between the stationary and revolvmﬂ
covers.

In this mill the positive rotary motion of
the roll against the inner surface of the die
and 1ts gyration around the central axis of

| the mill are accomplished by giving a posi-

95

100

105

IO

115

120

125

I30




IO

5

20

30

40

45

5o

55

6o

409,579

tive rotary motion to said roll and also radial
movement by centrifugal force, and not by

drawing or shoving it around on a spindle
carried and driven by a revolving center or
driver. This peculiarity in the manner of
driving my roll against the inner surface of
the die causes far less strain on the driving
connections than any construction heretofore
devised for a similar purpose, so far as I am
aware, and it also accomplishes the pulveriza-
tion of refractory substances in a most satis-
factory manner.

JTam aware that it is old 1o positively re-
volve rolls and disks or mullers and grind
with their peripheral surfaces and Tower
faces against the bottom, of stationary and

,1‘ev01vmﬂ beds or dies .:Lnd pans or chambers;

that 1t is old to place a disk or muller in a
stationary pan and move the same over the
bottom of said pan by a lever having a ball-
and-socket joint for a fulerum and which is
operated from above by an ececentric or crank,

~and that 1t is old to revolve a disk beneath a

roll that remains in one place and is connect-
ed with a universal joint; but these com-
binations are altogether different from mine,

“and consequently 1 do not claim the same.

I make no claim herein to some of the ele-
ments and features disclosed, as the same
form parts of an analogous invention, for
which Ihave filed an Etppheatmn for Letters
Patent simultaneously herewith,

Having thus fully described the combina-
tion, arrangement, and operation of the sev-
eral parts of my invention, what I Glmm a3
new is— --

1. In a pulverizing-mill, the combination,
with an annular die, of A radially -movable
roll-shatt and roll and mechanism for posi-
tively revolving the same upon their own
axis and for g tj371“&’5111«t:- them around the cen-
tral axis of the mill, substantially as de-
sceribed.

2. In a pulverizing-mill, the combination,
with a pan or pulverizing-chamber and an
annular die arranged above the bottom
thereof, of a Su:-;pended radially -movable
roll—:shﬂft and roll, which are also arranged
above the bottom of salid pan or chmnber-
and mechanism for positively revolving said
shaft and roll upon their own axis and for
gyrating them around the central axis of the
mill, substantially as desecribed.

5. In a pulverizing-mill, the combination,
with the ban or chamber and the annular
die or ring, of the radially-movable shaft
having a Ined roll at its lower end rotating
agmnst the inner surface of said die, mech-—
anism for positively revolving said shaft and
roll upon their own axis, and a universal
joint for permitting of their gyration and
connecting them to said revolving mechan-
181, substﬂntmlly as described.

4. In a pulverizing-mill, the combination,
with the pan or chamberand the annular die
or ring, of the radially-movable shaft having
a fixed roll at its lower end rotating aﬂmust

the inner surface of said die, and mechanism
for positively revolving and gyrating said
shaft and roll upon their own axis and around
the central axis of the mill, said mechanism

consisting of the driv e-shaft the pulley, and -

the universal joint, sub%mntmlly as deseribed.
5. In a pulverizing-mill, the combination,
with a pan or chamber provided with an an-

nular die and a revoluble top or cover, of a.

radially-movable roll-shaft passing thl‘ounh
said cover and having a roll at its Tower end,
and mechanism for positively revolving said
shaft and roll upon their own axis Emd for
gyrating them around the central axis of the
mill and revolving said top or cover, substan-
tlally as described.

6. In a pulverizing-mill, the combination,

with the pan or chamber 1, provided with the‘

annular die 8, and the revoluble top or cover
12, formed with the 1*.&(11&1 slot 127, and pro-
vuled with the plate 22, having anti-friction-
lined flanges 21, of the radially-movable shaft
passing thlouﬂh the slot in said cover and

and mechanism for positively revolving said
shaft and roll upon their own axis and for

gyrating them around the central axis of the

mill and revolving said t0p Or cover, sub%mn—
tially as described.

7. In a pulverizing-mill, ’rhe combination,
with a pan or ehmnber prowded with an an-

nular die, and a revoluble top or cover hav-

ng a feed--qpout of a stationary receiving-
hopper communicating with said feed-spout
a radially-movable 1"011*-51'1:51,1?1: passing through
sald cover and having a roll at its lower end
and mechanism for poszltwely revolving Sald

shaft and roll upon their own axis and for

gyrating them around the central axis of the
mill and revolving said top or Cover substan-
tlally as described. |

3. In a pulverizing-mill, the combination,

with a pan or pulverizing-chamber and an
I annular die arranged above the bottom there-

of, of a su spended radially-movable roll-shaft,
a, roll secured to the lower end thereof and
provided with stirrers on its lower end,which
are also arranged above the bottom of said
pan or chambel, and mechanism for positively
revolving said shaft and roll upon their own
axis and for gyrating them around the cen-
tral axisof the mill, substantially as described.
9. In a pulverumn—mﬂl the combination,

with the pan orpulverizing-chamber 1, formed
with the opening 8’ E:Llld provided Wlﬂl the
annular die 8, the screens 5, and the screen-
frame 3, of Lhe suspended radially-movable
1*011-shaft 13, the roll 17, secured to the lower
end thereof and plomded with the stirrers

177, and mechanism for positively revolving

said shaft and roll upon their own axis and
for gyrating them around the central axis of
the mill, Subbtantmlly as described.

10. In a pulverizing-mill, the combination,
with the pan or pulverizing-chamber1, formed
with the opening 8" and provided with the
annular die 8, the screens 5,

and the sereen-

*’)rovmed with Lhe sleeve 19 and the roll 17,
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frame 3, formed with the trough 4 and spout | shaft 24, the pulley 25, and the universal

6, of the suspended radially-movable roll- | joint 23, substantially as deseribed. Ife
shaft 13, the roll 17, secured to the lower end In testimony whereof 1 affix my signature in
thereof and provided with the stirrers 17/, | presence of two witnesses. o

and mechanism for positively revolving said JAMES KENT GRIFFIN.
shaft and roll upon their own axis and for Witnesses: .

gyrating them around the central axis of the (USTAVE MAGNITZKY,

mill, said mechanism consisting of the drive- WM. A. MUNROE.
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