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Lo all whom it may corcer ;

Be it known that we, Jor~ H. Macar TNEY
and Jacx Macarrymy,
United States, 1'@51dum at Los “*ngeles, in
5 the county of Los Angeles and State of
California, have invented and discovered
new and useful Improvernents in the ("flllld -
ing Axt, of which the following is a specifica-
tlon

This invention and dlSLOVOl‘y relates to the
art of commumtmn, trituration and leviga-
tion, and includes a method and meass
adapted to reduction of loose, breken ma-
terials to a re quired degree of fineness

An object of this invention is to pe1 form
the required reduction, trituration or leviga-
tion with maximum ease and minimum ex-
pense, and in such a manner as to insure that
the preduct of the triturating or levwaun(‘
process shall be plactical ly free from par-
ticles of the apparatus by which the triturat-
mg or levigating operation is effected.

This i invention and discovery relates to the
formation and maintenance of triturating,
grinding or pulverizing surfaces, and also £o
the methOd whereby the rech uction of the
broken material is effected.

The discovery and mventmh 18 1e<rarded
as broadly new, primar v and basic, 1 that
centrifugal and other forces are combined
mn a pmcucal manner to produce out of
broken material of the character to be re-
cuced, an instrument by which the power re-
qun'ed for .the 1u:Lucf1w work, is brought
into operation under conditions effective to
‘such reduction; and also in that the mode
of effecting the grinding operation s such
as to attain the desired end of constantly
renewing and making most effective the
“nndmf_g surfaces by which the reduction is
to be accomplished.

We have (hscovcreu that it is possible to
produce out of looge broken material a rigid
bor vy constituting a practical grinder ca-
pable of coopemtmo with snother grinder
or another -body to reduce to any desired de-
gree of finéness, material of the character of
which the said broken material is f'ompuse(
and that this may be accomplished by se
ting up centr uugul force throngh }cvolu—
“tion of broken material at a 1eqmoxtc speed
to generate sufficient centrifugal force to
hold the- material outward Sumeuﬁ to.a re-
straining force operating continuously co-
axial to the axis and norm mal to the plane
of rotation thereof to form an annular flag

both c*tl sens of the
‘that by

'nou‘sly revolving bodies 4 distance ¢

~on of -the. operations involved wheie

Sex‘ial No. 252,482,

faced mass so that by a resolution of forces

‘the rigid: O“mder‘ls so formed. out of the

material that is supplied to be ground; and
relatively rotating two of such
grinders or by rotating one of such grinders
velative to an opposing body ada,pued to co-
operate therewith, the ormdm(r action 1is ef-
i ectud ma pmctml manner.

Effective restraining force may inhere in
a peripheral wall to “which the periphéral
skin- or surface of the revolving mass or

by centrifugal force, which also effects the
building up of an annular body composed
of the broken material and having a revolv-
ing surface extending at right an01es to the
axis of revolution.

Where a plurality of such bodles are em-
ployed, a grinding operation may take place
between opposing surfaces of such bodies

-provided sard bodies arve non-sy mchronously

rotated.

By so arranging the peripheral restrain-
ing means S0 as to space the non-synchro-
apart, a

seripheral mschuoe wwill e ptoduczd con-
blo’unfr of commmuteu material having a

fineness determined by the separating space

and also by the whtwe rotative speeds.
An object is to minimize the wear upon
such mechanical means as may he employed

“body of broken material is held friction t tight

apply power to the work of reducing the

broken material to the required fineness.
“Other objects, advantages and features of
invention ‘and discovery, may appedr ifrom

the accompanying drawing, the subjoined:

detail descripéion and appended claims.

The new nethod of pulverizing may be
carried out in various ways; and various
means and different forms of appamms may
be employed to that end.

For the purpose of describing the same,
reference is made to the accompanying draw-
ings in which,

I*x gure 1 is an elevation in section on line

L Fig. 2, intended to illustrate the carvying
two
grinders ave formed and caused to coact.

Fig. 2 is' a view at right angles to Fig. 1,
as mdlcated by line o*in said I ig. 1. Parts

are broken away to expose 1ntemor construc- '

tion.

Fig. 3'is an ullaroed detail llcwment of
Fig. 2, with finer materlal in the process of
grinding.

- We' have. chscovered “that bv a relative
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regulated supplying of, and setfing up cen-

trifugal force within, the separate units «

adapted to formm an annular mass b of
broken loose material of the character fo be

reduced to a greater fineness, and pe-
vipherally confining the mass in direct op-
position to the operation of said centritugal
force upon such units so as to give a definite
eylindrical form to the annular mass, we are
able to produce a practically rigid and solid
body having a flat continvous grinding sux-
face ¢ and also having a centrally located
cavity d; and that by feeding broken ma-
terial as at ¢, for further reduction, and for
renewing and maintaining the grinding
surface; a reduction is effected with suffi-
cient speed and effectiveness; said flat face
being brought into opposition to a cor-
vespending face correspondingly formed for
the purpose of effecting the grinding.

We have also discovered that upon oppos-
ing two of such flat grinding surfaces to
each other, as at ¢ ¢, within two coniainers
1, 2, spaced apart a requisite slight distance,
and supplying loose material of the same
character to the cavity or chamber ¢ formed
within said containers at a distance inter-
nally, from the periphery of the mass, such
supplied material will constantly renew
both annular flat grinding surfaces thus con-
stituted, as well as supply material to pro-
duce the requisite product; with maximized
speed and minimized expendituve of power.

The size of the interior chamber into
which the fresh broken material may be fed
will enlarge or diminish according to the
relative speeds of feeding and grinding. In-
creasing the feed, decreases the cavity, and
vice versa if the speed of the grinders re-
main constant.

Owr new method of grinding or crushing
loose or broken material includes ntilizing a
regulated feed, centrifugal force and a force
conuter thereto to gather-such material into,
and hold such material in, a mass or masses
flat faced and annular subjected to the rota-
tive action by which the requisite centrifu-
gal force is generated.
stood by reference to the drawings in which
1. 2, indicate hollow rotating heads contain-
ing masses 0, 0', of broken material, th
separate units «, of which ave subject te th
action of centritugal force through the revo-
Iation of the masses b, &', practicaliy abont
a common locus 3, within the field or fields
of revolution. The heads areshown aybeing
revolved on axes 4, 5, that ave eccentric to
each other, so that the grinding faces will be
relatively oseillated as well as relatively re-
volved. The vegulated feed is indicated by
the annular form of the masses.

The restraining or intercepting force
which is opposed to the centrifugal force
may be a component of any character effec-
tive to that end, and is indicated by the an-

e
3

i
<

This may be under-

1,441,162

nular eim walls 6, 7, by which it is under-
stood the forms of the grinding surfaces
will he determined. Fach surface will vary
in form and shape depending upon the speed
of revolution of the mass or masses constitut-

4 3

ing such surface or surfaces, and saild grind-
ing surfaces at ¢, ¢/, of the two vevolving
o h > o

Lodies 0, U7, of broken material will be ex-
tended approximately equidistant from a me-
dial plane between the revolving bodies of
material. The opposing faces 8, 9, of the
rim walls 6, 7, ave spaced apart according to
the fineness of product desired.

The peripheral restraining means repre-
sented by the rim walls may be of any suit-
able character adapted to hold the material
in cpposition to the centrifugal forces setup
in the two annular bodies respectively.

The two masses 0, 07, are so placed that
their grinding surfaces cooperate to grind
the material supplied to the interposed
cavity or chamber within them.

In the drawing, the masses are shown as
revolving on or about a horizontal axis in-
dicated at 3, and conveyor means compris-
ing a tubnlar shait 10, and a screw con-
veyor 11, which elements are means indi-
cated for the purpose of supplying material
from a hopper 12, to a central port 13,
which is located at or about the medial
plane of revolution so that the material that
is fed into the chamber while said contain-
ers ave being revolved in opposite direc-
tions, will take on motion immediately;
whereby the broken material is put inte a
revolving state in two annular masses, the
constituents of which are brought under
control of centrifugal forces that operate at
right angles to the axis of revolution, with
the result that material being supplied to
the interior of the chamber formed by the
two containers forms the oppositely rotat-
ing annular contacting faces that become
triturated and ground by the action of the
rigid masses of material and the interposed
loose units upon eacly other, and to form
the central feed chamber.

The material being thus delivered at the
medial plane or the meeting plane between
the two grinding faces thus formed, at once
serves to augment the grinding faces, and
the innermost material will apply foree to
the pieces or separate units of iaterial
neaver the periphery to drive them divectly
outward; and also, by the resolution of
Torees, to drive such pleces or units from one
side of the medial plane towards the mass
on the other side of such medial plane, and
vice versa; so that the centrifugal force not
only acts to provide a practically solid and
rigid grinding surface, but it also acts to
cause the surfaces to deviate from a direc-
tion ab right angles to the axis, so that at the

medial plane near the periphery there is
not only of the surfaces formed !

grinding
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by the peripherally rvestrained, centrifu-
gally impelled, pieces; but there is algo
saused a grinding action of piece upon piece
at the medial plane. o

The peripheral restraining means shown,
are in the form of annuli, fixed by webs. 14,
15, to the shafts 4, 5, by which they are re-
volved.

Said webs form end walls to restrain the
material from displacement in directions
parallel to the axis of revolution and are
spaced apart from the plane of the opposite
faces of the rim walls sufficiently to provide
the cavity necessary to accommodate the
requisite grinding body or mass. - -

In the drawings the operation is indicat-

‘ed as being performed in such manner that

the centrifugal lines of force act in vertical
planes thereby causing that distribution of
the gravity fed material within the chamber
or cavity inside the revolving bodies or
masses, to oceur without gravitational de-
flection from. one to the other side of the
meeting or medial plane where the pulveri-

zation 1s effected. Thus the chamber formed

within the mass contained within the adja-
cent containers, and the distribution of the
material to the field where it is given the
rotary motion by which centrifugal force is
generated and applied to bring the material
into ‘a rigid and practically solid form and
to Impose upon the mass the character of
solidity, is made symmetrical and the opera-
tion ig conducted with all the elements. in
proper balance. *

The discharge of the fine product thus
also occurs in a vertical plane all around the
rim walls and such product may be collected
by a housing 16, and therefrom is gravita-
tionally discharged through the bottom out-
let 17, into any receiver, not shown.

By thus impelling” under centrifugal
force masses of broken material to be pul-
verized, and restraining such material at a
distance from the cenfer of impulsion to
form relatively revolving rigid bodies hav-
ing opposed grinding surfaces within con-
tainers the opposed rim walls of which are
spaced apart to allow discharge of fine ma-
terial only between the outer rims of such
grinding surfaces and their containers, the

grinding s effected without attrition upon

the apparatus by the material to be ground;

and: by imposing upon the two bodies of

material, flelds of yevolution that ave eccen-
tric to each other; a criss-cross rubbing ef-
tect 1s secured so as to avoid scoring effects.

As the separate units are thus acted upon
by centrifugal force they are caused to re-
volve or rotate more or less wpen their in-
dividual center or centers of gravity, thus
to facilitate disintegration and pulveriza-
tion.

By revolving the masses of broken mate-
rial about a horizontal axis and feeding

g

fresh broken material that is to be pulver-

ized or reduced, centrally into said chamber, .

the material is caused to pass by force of
gravity along the radii of the chamber until
1t-contacts with the inner periphery of the
containers, the material will at onece build
up a lining inside the containerg and such
lining is constantly renewed, in a symmetri-
cal manner by reason of the supplying of
fresh loose units of the material centrally
between the oppdsed linings.

The outlet between the two rim walls may
be adjusted as desired to change the fine-
ness. : ' ‘

In Figs. 1 and 2 the units ¢ to be crushed

are represented as consisting of broken rock

of an average size as may be desired in re-
duction of ore, paint, clay or stone for any
purpose réquiring the material tobe ground.

In Tig. 3 the units ¢’" have been reduced

to a much greater fineness. .

The product is indicated at 18 and may be
in the nature of fine dust if the grinding is
done dry or in the nature of suspensions if
the grinding is done wet. = : ~

~ The speed of revolution must be such as

e

to: generate the requisite centrifugal force.

Otherwise the work will not be effective. -
A speed of from about 800 to'1200 revolu-
tions more or less per minute is found to be
effective, and the speed of the feed will he
made to correspond thereto, due considera-
tion being given to the character of the ma-
terial so as to. form the annular grinding
surfaces. according to the principles here-
inbefore set forth,

We claim — o

1. The method ‘of pulverizing material,
which consists in impelling under centrifu-
gal force masses of broken material to be
pulverized, and restraining such material at
a distance {rom the center of impulsion to
form relatively revolving cireular rigid
bodies having continuously opposed grind-
ing surfaces, and allowing the discharge of

fine material only between the outer rims

of such surfaces, and supplying fresh mate-
rial to said grinding surfaces at the point
of: contact between such bodlies.

2. In the art of pulverizing material the
method of forming a disc grinder which
consists in - impelling under centrifugal
force masses of broken material to be pul-

eS|
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verized, and restraining such material at a

distance from the center of impulsion to

form & revolving cirenlar vigid body having

its grinding surface continuously in-a plane
perpendicular to its axis of rotation, and
supplying fresh material at the axial center

-of the medial plane of said grinding sur--

face. :
3. The method of grinding or crushing
loose or broken material by utilizing cen-

trifugal force and a force normal thereto to
el

gather such material into and to hold it

Foed
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into annular mass and causing the material
of one annular mass to continuously grind
against the material of another similar
mass, and supplying fresh material at the
axial center of the medial plane of said an-
nular masses.

4. The method of forming broken or loose
material into a grinder which consists in
subjecting such material to the action of
centrifugal force within a revolving. pe-
ripheral restrainer, and bringing a plurality
of such grinders into contact with each other
while revolving so as to form a continuous
grinding surface, and supplying ifresh ma-
terial at the axial center of the medial plane
of said grinding surface.

5. The method of forming grinding ap-
paratus out of loose or broken reck or other
material by subjecting such material to the
action of centrifugal force and a force nor-
mal thereto, forming a plurality of rigid
masses, and bringing a plurality of such
masses into contact with each while each is
revolving on its own axis; so that such rock
or other material will be ground or crushed
by action of component units of one of such
masses upon component units of another of
such masses and thereby form a continuous
grinding surface between said masses, and
supplying fresh material at the axial center
of the medial plane of said rotating masses.

6. The method of grinding material sub-
stantially set forth which comprises subject-
ing two masses of said material to the ac-
tion of centrifugal force, restraining said
material in such a manner that each of said
masses forms a separate, continuous grind-
ing surface, said two masses being so placed
that their grinding surfaces cooperate to
grind the material therebetween and sup-
plying fresh material to such masses at
their grinding surfaces.

7. The method set forth of grinding ma-
terial which consists in revolving two pe-
ripherally restrained masses of broken mate-
rinl about a common axis, the axis of revo-

lution of each mass being horizontal, and-

thereby generating sufficient centrifugal
force to form said bodies respectively into
annular grinders; spacing the adjacent faces
of the grinders apart to allow fine material
to pass out at the rim; and causing fresh
broken material to pass to the bodies at the
merlial plane between such bodies.

8. The method set forth of grinding lovse
or broken material which consists in hold-
ing such loose or broken material by means
of centrifugal force within two opposite re-
volving containers in such a manner that
for all practical purposes a continual grind-

1,441,162

ing action takes place between the two
magses of such material itself and not be-

_tween such masses of material and their re-

spective containers, and supplying ivesh
broken material to said masses at the axial
center of the medial plane of the rotating
masses. o
9. The method substantially set forth of
holding lcose or broken peripheraily re-
strained material in place by centrifugal
force so that such loose or broken material
may be continuously ground agsinst a sim-
ilar mass of said material held in like man-
ner so that neither mass has any grinding

action upon its respective container and sup-

plying fresh material to said masses at the
axial center of the medial plane of said re-
volving masses.

10. The method set forth of grinding loose
or broken material within opposed contain-
ers in which the material to be ground-is
held in place within such containers by cen-
trifugal force in such manner that such ma-
terial forms a protective lining for such con-
tainers and by the action of such centrifugal
force such material is gathered and formed
into crushing or grinding masses having an-
nular faces which continuously act upon
each other to crush or grind such material
and supplying fresh maferial to said masses
at the axial center of the medial plane of
said grinding masses.

11. The method of pulverizing material,
which consists in impelling under centrifu-
gal force broken material to be pulverized,
restraining said material at o distance from
the center of impulsion into annular masses
to form said masses respectively into con-
tinuous annular grinders; supplying fresh
broken material at the axial center of the
medial plane between said masses and allow-
ing the discharge of the pulverized material
only between the outer rims of the restrain-
g means.

19..The method of grinding material,
which consists of forming by centrifugal
force two oppositely revolving masses of the
material to be ground, which serve as con-
tinuous grinders; supplying fresh material
to said grinders at the axial center of the
medial plane of said masses, and allowing
ground material only to pervipherally pass
out between said musses.

In witness whereof, we have hereunto set
our hands at Los Angeles, Californta, this
10th day of August, 1918,

JOHN H. MACARTNINY,
JACK MACARTNEY,
Witness:
James R, TowNseno.
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