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To all whom 1t may concern.:
Be 1t known that I, Jorn J. KN1GHT, a citi-

zen of the United States, and a resident of

Alameda, in the county of Alameda and

State of California, have mvented a new and

Improved Grinding and Pulverizing Mill, of
which the following 1s a full, clear, and exact
description.

This invention relates to grinding and pul-
verizing mills, and more particularly to ma-

chines of this character in which the com- |

minuting elements are rollers arranged be-
tween suitable supporting members and pres-
sure members, and in which the pressure
members are adjustably and resiliently held
i1 position upon tne rollers. " |
More specifically, the invention relates to a
ball or roiler grinding and pulverizing maill 1n
which comminuting rollers are arranged 1n
concentric circles upon a supporting mem-
ber, and have concentric pressure rings ar-
ranged upon each circle of rollers and held
resiliently and adjustably i position there-
upon to force the rollers firmly agamst the
suppoerting member. |

An object of the invention 1s to provide a

simple, strong and efficient mill for grinding |

and pulverizing material, in which the bear-
ing ftaces for the grinding and pulverizing
balls or rollers, as well as the balls or rollers
themselves, are removable to permit their

being replaced when worn or injured, and 1n

which the material is introduced by a force-
feed and is discharged by centrifugal action
or by a forced discharge due to the forced
feed.

A further object of the invention 1s to pro-

vide a machine of the class described which
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is so constructed that the grinding and pul-
verizing action is continuous, and 1 which
the grinding parts are held resiliently in posi-

tion to permit the mill to adjust 1tself auto- |

matically, to material of different grades.
A still further object of the invention 1s to
provide a ball grinding mill in which the

parts are simple in construction and are as-

sembled so that they can be easily and rap-
idly removed, and in which the arrangement
obviates as nearly as possible, all unneces-
sary friction. -

The invention consists in the construction
and combination of parts to be more fully de-
seribed hereinafter and particularly set forth
in the claims. |

Reference 1s to be had to the accompany-

ing drawings forming a part of this specifica- .

- points.

| tion, in which similar characters of reference

indicate corresponding parts in all the views,
and m which—

Figure 1 is a longitudinal section of the
mill on the line 1—1 of Fig. 2; Fig. 21s a plan
view of the machine showing a portion of the
pressure rings broken away to disclose the
balls or rollers under the same, and Hig. 3 18 a
transverse section showing a detail of a modi-
fied form. '

Before proceeding to a more detalled ex-
planation of my invention, 1t should be un-
derstood that the machine can be con-
structed from any suitable material such as
cast-iron, steel or the like. 1 prefer to use
white iron or chilled steel for the bearing face
of the supporting member and for the pres-
sure rings, as the balls or roliers travel be-
tween the bearing face of the supporting
member and the rings, so that these Ipa,rtrs
are subjected to the greatest wear. If de-
sired, however, any other suitable material

adapted to the purpose may be substituted

therefor. In the form of the machine
shown, for example, in the accompanying

drawings, I use rubber blocks or washers for

resiliently holding the pressure rings 1n posi-
tion. It may be found of advantage to sub-
stitute, as is illustrated in ¥ig. 3 showing the
modified detail, helical springs or other re-
silient bodies, for .the rubber blocks. The
operation of my mill 1s based upoen the prin-
ciple of the grinding action due to the at-
trition of the bearing faces and the bealls or
rollers. The latter are arranged m concen-
tric circles, and each cirele has a pressure

ring thereupon which can be adjusted to

force the rollers more or less firmly against
the bearing face of the supporting member.
Consequently, the different circuiar series oi
rollers can be adjusted independently of one
another. Furthermore, the rings may be-
come unequally worn and consequently one
or more can be removed and replaced, with-
out necessitating the corresponding removal
or replacing of the other rings. 1t will be
understood that if a pressure plate 1s used
instead of a plurality of pressure rings, when
the plate becomes sufficiently worn at a se-
ries of points corresponding to one of the cir-
cular series of rollers, it 1s necessary to re-
move and replace the entire plate, regardless
of whether or not .it is also worn at other
The pressure rings are held 1n posi-
tion by a cap or spider which of itsell 1s ad-
justably and resiliently mounted, so that the
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machine 1s mtually capable of a dou
justment. That s, the rings can be ac

{justed

“all together or S{/])cll‘mt"‘lj"

My invention 1s embodied m the efiicient
form and arrangement of the parts and in the
sunplification of the construction. The -
A4 entmn also resides in the provision of a base
member and a plurality of concentric pres-
sure members having a revoluble member ar-
ranged therebetween, and m the location of
the ermnding rollers. Furthermore,

ated by the means for dlwmﬁ the revolunle
supporting member 1s of importance, mn that
it permits “the material to be fed to the mlll
centrally, and to be discharged, by centrilu-
oal th].Oll or by the forced dlscha,rbe due to
the forced feed, at the sides of the machine.
Refemng more particularly to the draw-
ings, I provide a bllii,“?])le base 10 ha
central hub 11. The base 1s prefer ﬂJ)lY CIr-
cular 1 form, for reasons of sumplicity of
construction, and has radial strengthening
ribsor flanges 12, the ends of which are formed
mto sockets 13 having substantially vertical
openings ther ethl‘ouOh Hollow supports 14
are arranged under the sockets 13 and have
openings whicl register with the openings of
the sockets. Bolt ]msts 15 have the heads

16 arranged inside of the hollow supports

and extend upwardly through the openings
of the supports and the sockets. The posts
15 have transverse slots therethrough in
which are arranged wedges 17, by means of
which the posts can be firmly ; %mmed In po-
sition with respect to the base, and which
serve at the same time to secure the supports
under the base by means of the posts. A
thrust block 18 1s arranged underneatih the
hub 11 and 1s secured in position by means
of screws or bolts 19. A shaft 20 1s mounted
in the hub 1 1 and rests upon. thrust bearings
21, arranged within the thrust block 18. An
oil inlet 22 is provided in the hub to permit
the lubrication of the shaft, which 1s, of
course, revoluble, and which is Subsmntmlly
vertical. -

A revoluble support 23, having a central
hub 24 and radial ribs or flanges 25, 1s rig-
icdlly mounted 1
base 10, by means of a
other suitable manner.

key 252 or i any
The shaft has a

shoulder formed to carry the supporting

member, and receives the hub of the latter.
Surrounding the hub and concentric there-

with, the support has an annular recess 26
i which 1s mounted a bearing face 27 of

white iron or other suitable material, and
provided with concentric ball grooves or
races 28. The hub 24 is ta,peled down-
wardly to the bearing face, for a purpose
which will appear hereinafter. The hub 11
of the base has a tapered portion 29 arranged

to extend into a correspondingly tapered re- |

cess 30 of the hub 24.

ble ad-

the ar-
rangement of the feeding mechanism oper-
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trally sphencal in form. I wis

- other rollers, as well.

‘material.
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A serew or worm 31 is rigidly mounted by
32 or in any other suitable
manner, upon the shaft 20 above the revolu-
bie suppmt 23. 'The shaft further,
means for driving it, for instance, a pull:ﬁy 33.

While I have shown for xapmle tie bear-
ing face 27 provided W1th three concentric
orooves or ball races, it will be understood that
T do not swish to limit myself to any par-
ticular number of ball races or rollers,
can employ any number adapted for the pur-
pose. In each of the grooves or races 28 1s

arranged a series of gr 111(11110 and pulverizing

rollers 34, shown, for ehample as substan-
W to empha-
ct myself to

size the fact that I do not restr

rollers of this particular form, but can use
Upon each of the con-

centric series of rollers 1s arranged an annular
pressure member or ring 35, having the un-

der face provided with a groove or race 36,

corresponding to the opposite races in ‘the
bearing face 27. The pressure members are
formed from white iron or any other suitable
The pressure members are inde-
pendent and can be replaced or removed
singly or all together, as occasion necessi-
tates. | | ;

Fis mhar aF Flha 3 : AP AP

The mner of the pressure members carries
a substantially cylindrical chute 37, sur-
rounding the ieed'nﬂ screw or worm 31.
The ,hattel as the shait 20 1s rotated, forces
the material to be oround, downw: nd to a
point where 1t is directed | by the beveled hub
24, to the mner series of 1011618 It 1s then

forced outwardly through the succeeding

rollers, until 1t 1s dl%ehalged from the ma-
chine either by centrifugal action or by the
following material which is forced in by the
SCIEeW.

A retamming cap or spider 38, having a cir-
cular central portion 39 and mdlal strengti-

pressure 1mgs and has the central portion
encompassing the cylindrical chute 37. The
spider has radial arms 41 provided with open-

ings through which the bolt posts extend.
Th(,, lfltte,l

42. DBetween the adjusting nuts and the
spider arms, the posts carry resilient mem-
bers such as helical springs 43, which tend to

' hold the spider firmly 1n posﬂ;mn and which

can .be adjusted by means of the nuts 42.

The central portion 39 of the spider rests

upon the inner pressure ring 35, and with the
chute 37 serves to force the pressure ring
downward upon the inner series of grinding
rollers. The remaining or outer pressure
rings have upwardly disposed projections 44,

which extend into pockets 45, formed inte-

orally with the arms 41 of the spider. The

pockets have threaded openings in which are
arranged adjusting screws 46, having heads
47 by means of which they can be manipu-

has

but.

ng ribs or flanges 40, 1s arranged : above the
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lated, and disks 48 within the pockets. DBe-
tween the disks and the projections 44 are
located resilient members such as blocks of
rubber 49, or coiled springs 50. By regulat-
g the ad]LLSt1110 screws 46, the outer Pres-
SuTe me embers can be forced more or less
stmn ly against the outer series ot rollers.

Thus the various pressure members can be
&dms{,ed imdependentiy of one another, and
they can furthermore, be adjusted all to-
oether by means of the nuts 42 which regt-
late the cap or spider 38.

By removing the cap 38, one or more of
the pressure rings can be removed and re-
placed 1n case of necessity. The construc-
tion of the cap and the pressure rings, per-
mits the separation of the parts without
dlﬂ?cultv and with little loss of time. As
the cap, as well as the pressure rings, are re-

siliently held 1n pasnbmn upon the erinding

rollers, the mill adjusts itself automatically
{0 d]ﬁelem o .;Ldﬂs of material.

adjusting the springs or other resilient

members, the pressure rings can be held

more or less firmly upon the orinding rollers,

tion of the nm‘renal 11

nglv as they are more or less s Lmnolv neld
in posltion upon the grinding roilers.

i'}wng thus described nmy invention, I

3

the same, a cap above said rings and having
radial arms, adjustable means for holding
sald cap 1esﬂ1ently in position, adjustable
means on said arms for resﬂleptly' holding
each of sald rings in position, and means

rigid with said hub for foreing material be-

tween sald face and sald rings.

. A machine of the class described, com-
plismg a revoluble supporting member,
plurality of series of rollers carried by said
supporting member, independent pressure
members arranged a,bove sald supporting
member and each eng caging one of sald series
of rollers, and & resilie ently held cap mounted
above said pressure members, and having
arms extending radially over said pressure
members, said arms having upwardly dis-
posed hollow pockets I‘lO‘ld therewith, said

pressure members h:zwmo rio1d p10]ect10ns

extending into said pock_ets ad]L sting mem-

-~ bers proy,:;tmﬂ' imto said pockets from above

Also by

said cap, and resilient members 1n said pock-

- ets butween saldd adjusting members and

coree of comminu-
I be automatically
regulated by the pressure members, accord-

said projections.

4. In a machine of the class described,
base, a revoluble supporting member ovel
said ba,se a plurality of series of rollers car-
ried by said supporting member, independ-

~ent pressure members arranged above said
- supporting member, and each engaging one

T .

claim as new, and desire to secure by Liet- ;
pressure members and hr;wmg racially ex-

ters Patent:

1. In a machine of the class described, a

movable SUppor ting member, a plurality of
series of rollers carried by said supporting
member, independent pressure memoers ar-

ranged above said supporting member and
each engaging cne of said series of rollers,
cap ab bove said pressure member and havmﬂ
radially extending arms, means for a cl]us‘t-
ing the pressure of sald cap as a w mlef, a_nd
means on each of said arms for acjusting the
pressure of each of said pressure members.

2. A machine of the class described, com-
prising a mmwble supporting member hav-
ing a removable face provided with roller
races, rollers in said races, independent con-
centric rings above said tace and nrovided
with roller races corresponding to the roller
races of sald removable fa,ﬂe.
member having

sald supporting ;
a cential hub extending
above said face and tapered downwardly to

of said series of 1"0]1618 pPOSts e*s’:uendmg up-
wardly from said b%se a cap above said

tending arms each engaging one of said
posts, “and movable longitudinally of the
same, means for resiliently resisting the
movement of said arms upward on said posts,
said cap having a central opening, means for
introducing material to be GiOU.lld through
said cap t6 said roll ers, and means on each
of said arms for res: hentlv resisting the up-

ward movement of e&ch of said pressure

members, sald supporting member having
& mpered hub under said opening of said
cap.

In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses.

JOHN JAMES KNIGHT.

Witnesses:
JOHN T, CONLON,
. G. MEURTENS.
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