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Application filed July 8, 1909:; Serial No. 508,248,

To all whom it may concm:;_ |

- Be it known that I, Amvin J. GORE, a citl-

- zen of the United States, residing in the city

10

- 1ngs,.and: to the letters and

15

- 20

o5

and county of Denver and: State of Colorado,
have inwented certain new and useful Im-

provements in Pulverizing-Mills; and I do

declare the following to be a full, clear; and

exact deseription of the invention, such as |

will enable others skilled in the art to- which
it appertains to make and: use the same, ref-
erence being had’ to. the-accompanying draw-
' figcures of refer-
ence marked thereon, which E)er a part of
this specification. @ ' '
My invention relates to 1mprovements in
pulverizing mills, my object being to pro-
vide a construction in which rock or quartz
may- be reduced:to any desired' fineness.
The machine is more eSpecia-l_ly intended

for use in pulverizing orecontaining precious |

or other metals, the required pulverization in
this case being suflicient to release the me-

tallic values contained therein. - |

~ In my improved construction, I employ a
revolving mortar, in which is located a num-

ber- of pulverizing members, carried by a

frame mounted to revolve in a direction op-

posite from the rotary movement of the mor-
These' pulverizing members -are each

tar. L'he
mounted to slide horizontally upon a radial
arm- or eye beam,. connected with a hub of

~ the rotary pulverizing structure. = HEach pul-

35

40

495

each pulverizin

verizing member is composed of a number
of: circular, horizontally: arranged parts or
disks, mounted: one:abeove another, the lower

disks being preferably thickest while the up-

per disks are relatively thin.  The various
disks of each pulverizing: member are later-
ally movable, independently of each other,
upon a depending stem or holder, with which
the movable frame, mounted upon the eye
beam, is provided- a -

As the pulverizing structure is rotated,
o membper 18 caused to move.

outwafdly, bodﬁy»", upon' its- eye beam' arm,

under the influence of centrifugal: force.

The individual disks of each member also

are adapted to move outwardly, independ+

ently of: each other. S

When the material to be crushed; is placed

in the mortar,-and the {wo rotary .members
set 1n motion, the lower and: heavier - disks

are moved outwardly with the necessary
force to reduce the coarse or large pieces of

rock to a suitable degree. The reduced rock

or amorphous material, undér the influence | 19, fast on an operating shaft 20, equipped.

g shown on a larger scale.
tall view of a plow equipped with a series

| of the action of the machine, aided by spe-

clal- plows or blades, is caused to move up-
wardly, where it is sueccessively acted upon
by the various disks of each pulverizing

member, the material as it works upwardly,

increasing in fineness. The upper disks,

{ therefore, move farther outwardly than the

lower dicks, since; the material when it
reaches the top of the mortar and is acted

upon by the uppermost disk, is reduced to

the necessary or desired fineness, after which
provision 1s made for removing the pulver-
ized material, by suction or in any other
suitable manner. '

- Having briefly outlined my improved con-

struction, I will proceed to describe the same

- 1n- detail, reference being made to the accom-

panying drawing, in which is illustrated an
embodiment thereof. | .

In this drawing: Figure 1 is a' central,
vertical section, taken through my improved
pulverizing machine, the rotary pulverizing
members suspended within the mortar, being
shown 1n elevation. Fig. 2 is a horizontal
section taken approximately on the line 2—2
Fig. 1, looking downwardly, the parts be-
Kig. 3 1s a de-

of blades for elevating the material in the
mortar during the operation of pulverizing:
F1g. 4 1s an enlarged, vertical section taken

through one of the pulverizing members,

illustrating the operation of the same, a
fragment only of the mortar being illus-
trated. Kig. 5 1s a vertical section of the
various elements composing one of the disks

“of ‘a’ pulverizing member. Fig. 6 is a top:

plan view of one of the disks of a: pulver-
1z1Ing  member, parts being broken away..
‘Phis view 1s shown: on- the same scale as

Fig. 5. .

Let the numeral 5 designate a mortar hav-
ing a hub 6, a: bottom 7 and an upwardly

projecting, circular wall 8. To the top of
‘the wall 8 1s secured a frusto-conical housing

9. Above this housing 1s a stationary cone:-
shaped member 10, which is secured to a
suitable frame work 12. Within the station-
ary member 10'1s formed an opening 13,
irom which leads a short pipe 14, communi-

cating with a suction conduit 15, leading

to a fan 16, operated by a belt 17, which
connects a pulley 18 with a larger pulley

‘The same reference characters indicate the
‘same parts 1n all the views.
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with a ulle 21, which 1s connected by |
means of a belt 29 to the line shaft or motor
not shown.

The hub 6 of the mortar is equipped with

a beveled gear 214, engaged by a smaller
vertically (ﬁ‘ip()‘»@d similar gear 224, fast on
the operating shatt 20. Also mounted upon
the shatt ‘)O 1s 2 smaller gear 23, meshing
with a Iarfru horizontally (ﬁaposed gear fast
on a vertical shaft 25, the lower extremity ot
the shaft engaging 2 step box 26, while 1ts
upper portion passes through the hub 6 of
the mortar, its upper extremity protruding
beyond the hub of the.mortar and. enteunfr

a socket 27 formed in a hub member 28, to
Whlch 1s secured radially disposed eye beam
members 29, four of these members being
shown. The socket 27 is polygonal, prefer-
ably square, and the upper extremity of the
shaft 25 1s of counterpart shape, whereby as
the shait rotates, the hub member 28 and its
attachments are caused to travel therewith.
Upon each of the eye beam members 29, 1s
mounted a sort of carriage 30, provided with
upper and lower rollers 31, which engage
the top and bottom ﬂann'{,s r(,spec,twely of
the eye beam. member To the lower extreni-
ity of this carriage is secured a depending
stem 32 by means of bolts 33 or other suit-
able fastening devices. The various disks
comprising the pulverizing member are
mounted upon this stem. As shown 1n the
drawing, the lower three disks (see IFig. 4)

are of the same thickness, while the upper

tour disks are of less thlc]moss Dbeing ap-

- proximately one-half of the thwknesa of the

lower disks. All of the disks are substan-
tially of the same construction and may
therefme be designated by the same refer-
ence character, since they vary only in weight
or thickness.

The various parts of whicl cach disk 1s
composed are 1llustrated in Fig. 5 and con-
sist of a circular body member 34, a tire
member 35, a member 36 for securing the
body member to the tire and two coiperat-

ing inner members 37, which enter the cen-.

tral part of the member 34 and are open to
permit the entrance of the stem 32 upon
which the disks are mounted, as herctofore
explained.

In assembling the members of the disk,
the tire 35 1s ‘11)])118(1 to the body membel
the outer edge of the tire being beveled, aq
shown at 38 to engage a bev eled face 39,
formed on the inner surface of the tire. The
locking member 36 also has a beveled face
40, engaging the opposite inner beveled face
41 of the tire. When the two members 34
and 36 are apphied to the tire, the mner sur-
ﬂwe 42 of the member 36 engages a shoulder

43, formed on the body mentber and the tiwo
members 34 and 36 are connected by screws
44. 'The inner surface of the bady member,
which has a central opening, is provided

960,893

with a- centrally located circumferential

tongue 45, which is engaged by flanges 46

for med on the nwmbers 67 These membera

‘meet within the opening of the body mem-

ber, and completely cover the inner face of
the latter. They are composed of steel, o1
other suitable hard material, adapted to en-
dure a great amount of Weur The tive 35
1s also (*(}1111)0%(1 of steel, since great wearing
capacity 1s required, on this part of the disk,
Tt is evident that the body member of each
disk may be composed of cast iron or any

suitable material, siice the same i1s protect-

ed both mtuna]ly and exteriorly from the
wear Incidert to the use of the ]_)LllVLI'l/lIlﬂ'
member.

While T have described 1n detzil special
construction of disk, 1t is evident that the
invention is not limited thereto. FHence 1n
the subsequent description, the various parts
or members of the disks will be 1gnored and
they will be referred to as 1f each were CON-
posed of integral pieces of material.

Itach disk 1s provided with a central open-
ing 47, through which the stemi 32 passes.
This opening 1s considerably larger than
the stem, allowing the disks a predetm mined
lateral movement upon the stem, under the
mfluence of centritugal force. ~ As 1llus-
trated 1n the drawing, the openings of all
of the disks are of the same size. The lat-
eral movement, however, of each disk upon
the stem 1s mdependent of 1ts companion
disks and 1s controlled by centrifugal force
and by the action of the pulverized material.
This 1s best illustrated by referring to Ifig.
4, 1n which the position of the various dislcs
of 2 pulverizing member 1s supposed to be
the same as when the said member 1s in use.

As shown in the drawing, the 1oner part
of the mortar is composed of a heavy steel
ring 48, whose inner surface forms a pul-
ver 1/111(1' face, against which the material
to be pulverued 1s carried by the peripheries
or pulverizing faces of the various disks,
of ench pulverizing member.

As shown in the drawing (sce IMig. 4),
cach pulverizing member, when the parts are
assembled, 1s %11pp0rted some distance above
the bottom of the mortar.
be treated 1s fed into the mortar, and falls
upon a centrally located, distributing mem-
ber 49, whose upper surface is cone-shaped,
the inclination from the apex of the cone,
however, being comparatively slight, As
the material 1s fed upon this membe ', 1t
passes downwardly 1n all directions and
falls into the central part of the bottom of
the mortar and between the various pulver-
1zing meinbers. Under the action of (entuf
ufr.-.ﬂ fmce, this material 1s carried out-
wardly against the pulverizing ring 48, pass-
ing both “underneath the pulverizing mem-
bers and between them. Simultaneously
with the ontward movement of the material,

The material to
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which may be designated 50, the- disks of [ 29 is & funnel-shaped feed device 62, whose
ench pulverizing member are thrown out- )
- wardly by centrifugal force, whereby the

said -disks -are caused te act upon the mate-

rial and crush the same. The lower ‘disks,

which are heaviest, act to erush and break

- up the material, whereby it is considerably

10

reduced in size. After having been acted on
by any lower disk, it is caused to move up-
wardly inte position to be acted on by the

 disk next above, and so -on, the action of

15
20

2D

each disk further reducing the size .of the
matertal, until after it has been acted on
by the uppermost disk of the series of each
pulverizing member, it is reduced to the
desired fineness. The centrifugal force may
be sufficient to cause this material to travel
upwardly, successively, into the planes of
the various disks from the bottom to the top
of the pulverizing members: ]

caused to travel upwardly from the bottom

1o the top of the. mortar, and successively
mnto the planes of the various disks, the

frame work of the pulvetizing structure is

~equipped with plows, each of which is com-

30

posed of a depending member 51, which is

secured by means of bolts 52, to ene of the

- top bars 53, which connect the radial eye

beam members upon which the pulverizing
devices are movably mounted, as heretofore
explained. There are four frame parts 53,

~and as shown in the drawing, each of* these
- parts Torms -one side of a square. There is

35

a plow 51 attached to the center of each of

these frame parts 53, whereby there is a
plow lécated intermediate each two pulver-

~1zing members. Each of these plows, as

40

- 45
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shown in the drawing, is equipped with a

number of inclined blades 54, each .of which
has a threaded shank 55 passing through the

opening formed in the depending member

51, nuts 56 being applied to the stem on op-
posite sides of the said member, thus main-
taming the blades exactly in place, their | action around its inner member, which is
imclination being sufficient to cause the ma-

terial to travel upwardly in the manner

heretofore explained.

member. In order to increase the wearing

stationary member are equipped with steel

plates 59 and 60 respectively, in which are

formed races for the bearing balls 58. Tnas-

‘much as the two hubs 6 and 28 are rotated

1n opposite directions, the movement of the
one upon the other is facilitated by the in-
troduction of bearing balls 61, between the

- two members, whose adjacent surfaces are

85

provided with ball races for the purpose
(see Fig. 1). ' '

- Secured to the top of the radial eye beams

However, in -
order that the material may be positively

tant from the center of the mortar.

upper extremity is open to receive the ma-
terial from the feed pipe 63. The lower part

‘of the device, which 1s outwardly flared, is
secured to the-eye beams by suitable fasten-
mg devices 64. The cone-shaped distributer
49 has its apex-centrally located with refer-
ence to the vertical center of the feed device,

to ’_faqilitatgz the distribution of the material
as 1t 1s delivered to the mortar.

Frem the foregoing description, the use

70

75

and operation of my 1mproved pulverizing

apparatus will be readily understood.
Assuming that the parts are assembled as

shown in TFig. 1 and that motion is com-

municated to the shaft 20, the mortar and
the rotary pulverizing structure will be ro-
tated in opposite directions and at suitable
speeds for the purpose required. The ma-
terial to be treated is discharged from the

feed pipe 63 into the device 62, and falls

upon the cone-shaped spreader or distribu-

| ter 49, whence 1t passes to the mortar, and is

thrown outwardly by centrifugal force,
against the steel ring of the latter.
Attention 1s called to the fact that the

central opening formed in the various disks.
of each pulverizing member has its width so

arranged as to fit closely two opposite sides
of the stem 32, whereby the inner member

of each disk is prevented from rotating upon

the stem. The outer faces, however, of these
inner members are circular and the body
members of the disks may rotate thereon
during the operation of the machine, thus

8
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facilitating the crushing action, of the pul-

verizing members, and reducing the wear

to which the disks-of the said members would
be subjected if they were stationary and

| enly moved in their orbit of travel around

the center of the mortar. When the disks
are constructed, as 1llustrated in the draw-

1ing, heretofore described, each disk, in ad-

dition to 1ts orbital travel, also has a rotary

| locked against rotation by the depending
| stem, as heretofore explained. As the pul-
| verizing structure rotates, the carriages 30
_iIn order to facilitate the rotary travel of
‘the mortar hub 6 upon the stationary frame,-
or bed plate 57, ball bearings 58 are inter- -
posed between the hub and the. said frame

travel outwardly upon their eye beam sup-
ports under the action of centrifugal force,
and the disks of which the various pulveriz-
ing members are composed, are independ-

by the disks -occupy positions unequally dis-

As the

108

110

115

. ring | ently acted upon by the same force, where-
capacity of the engaged parts, the hub and

120

lower -disks act upon the relatively. coarse -~

- material, these disks occupy positiens far-
ther away from the steel ring of the mortar
than the upper disks, (see Fig. 4). How-

ever, as the lower disks act upon the ma-
terial, the latter is gradually carried up-
wardly toward the top of the mortar by the
action of the blades 54 of the various mem-

| bers, carried by the rofary pulverizing struc-
| ture, whereby the material is successively

120
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acted upon by the various disks from the
bottom toward the top of each pulverizing

member, being finally discharged to a posi-
tion above the uppermost disk 33, of each
pulverizing member.  As this material 1s
now very finely pulverized, being practically
reduced to dust, 1t 15" removed from the

mortar through the action of the suction fan

16, heretofore described.

Attention is ealled to the fact that the de-
nending stem 32, upon which the disks of
ach pulverizing member are mounted, 18
provided at its lower extremity with a stop
plate 65, which supports the pulverizing
mentber upon the stem. This plate has a
width greater than the width of the open-
ings 47 in the disk, and therefore prevents
the disks from slipping off from the stem.
Tn order that the suction may act advan-
tageously upon the pulverized material,
after it passes upwardly above the mortar,
a4 =ort .of housing 66, 1s applied to the top
of the eve beam structure, supporting the
pulverizing members 33. This housing ex-
tends downwardly at the outer ends of the
eve beam members, nearly to the top of the
mortar, and as it is continuous with the out-
wardly flanged lower member of the feed de-

vice 62, there is no opportunity for the suc-

tion to act upon the pulverized material ex-
cept. outside of the said housing, and
throngh the space between the housing and
the cone-shaped member 9, connected with
the top of the mortar, hence the suction acts
directly upon the pulverized material as 1t
leaves the mortar, and there 1s no oppor-
tunity for the pulverized device to inter-
fere in any way with the passage of the
material to be treated into the mortar.
The two disk members 37, which are ap-

plied to the interior of the boedy member

45

50

65

60
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34, as heretofore explained, are connected
with each other by fastening screws 68, see
Fig. 6. These screws are not shown in Fig.
5, since the suction 1s taken between the
serews, see I1g. 6.

Having thus described my invention, what
I claim 1s: '

1. In apparatus of the class described, the

combination of a mortar and a pulverizing

structure mounted to rotate in the mortar,
and equipped with a number of horizontally
disposed ecircularly arranged pulverizing
members, a frame on which the said mem-
hers are mounted to travel outwardly under
the action of centrifugal force, each pul-
verizing member being compesed of a num-
ber of mndependently movable disks, where-
by the various parts of each pulverizing
member are allowed movement upon the
frame of the structure independently of
cach other. N

9. In pulverizinng apparatus, the combi-
nation of a mortar, having a vertically dis-
posed circularly arranged pulverizing face,

060,893

a pulverizing structure mounted to rotate
in the mortar and composed of pulverizing
members suspended above the bottomn of the
moriar, and mounted to move outwardly on
a track of the frame under the action of
centrifugal foree, each pulverizing member
being composed of a number of horizontally
disposed disks, mounted to slide outwardly
toward the pulverizing face of the mortar,
independently of each other, under the ac-

tion of centrifugal force, substantially as

described.

3. In pulverizing apparatus, the combi-
nation with a mortar, of a pulverizing struc-
ture mounted to rotate in the mortar, a
frame equipped with radially arranged
arms, provided with depending stems adapt-
ed to travel, movably mounted on the arms,
and a horizontally disposed pulverizing
member mounted upon each stem, which

passes through a relatively large opening

formed in the said ‘member, whereby the

member is allowed to move bodily out-
“wardlv upon its radial frame arm, under

the action of centrifugal force, each pulver-
izing member being composed of a series of
disks, independently movable upon the sup-
porting stem, under the action of ecentrit-
neal force, for the purpose set forth.

4. In pulverizing apparatus, the combina-
tion of a mortar, having a vertically dis-
posed, circularly arranged pulverizing face,
and a pulverizing structure, mounted to ro-
tate and having its axis coincident with the
axis of the mortar, the said structure con-
sisting of a frame work, composed ot arms
radiating from the center, a carriage mount-
ed to travel upon each arm and equipped
with a depending stem, a pulverizing memni-

ber mounted upon each stem and composed

of a number of disks arranged one above

another and in contact, the said disks being
independently movable upon their support-
ing stem, under the action of centrifugal
force, substantially as described.

. 5. In pulverizing apparatus, the combi-
natior. of a mortar, mounted to rotate, a pul-
verizing structure mounted to rotate and
having its axis coincident with that oi the
mortar, the pulverizing face of the mortar
being circular and vertical, the pulverizing
structure consisting of a frame having ra-
dially disposed arms, carriages mounted to
travel outwardly on the arms, under the
action of centrifugal force, each carriage
having a depending stem, and pulverizing

members, mounted upon the said stems, each

members being composed of a number of
disks, mounted upon the stem, each disk
having an opening through which the stem
passes, the opening being sufliciently iarge
in a radial direction to allow the disks to
travel outwardly on the stem independently
of each other, for the purpose set forth.

6. In pulverizing apparatus, the combina-
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tion of a mortar, mounted to rotate and
having a circularly arranged, vertically dis-
posed pulverizing face, the bottom of the
mortar, below the said face being beveled to
facilitate the outward and upward travel
of the. material, a pulverizing structure
mounted to rotate on an axis coincident with
the axis of the mortar, the said structure be-

ing equipped with a number of pulverizing

members, each movably mounted to travel
outwardly, independently of the “other, un-
der the mfluence of centrifugal force, each

- pulverizing member being suspended above
~the bottom of the mortar to allow the ma-

terial fed to the mortar to pass outwardly .

under the said members, the frame of the
structure being equipped intermediate the
pulverizing members, with plows, each com-

- posed of a number of inclined blades ar-

ranged one above another, and means for

rotating the mortar and pulverizing strue-
ture 1n opposite directions. '

7. The combination of a mortar, mounted
to-rotate, a pulverizing structure composed

of a frame work, and a number of depend-
ing members, movably mounted on the:

frame work to move outwardly under the

action of centrifugal force, each member be- .

ing composed of a number of distinct disks
movable independently of each other, under
the action of centrifugal  force, the move-

ment of the disks being in a radial direction,

a housing secured ‘to the top of the mortar
and rotatable therewith, a feed device
mounted on the pulverizing structure, and

3D

adapted to receive the material to be treated,

and deliver it to the mortar, the pulverizing
structure bemng equipped below the feed de-
vice with a spreader or distributer for the
said material, a stationary housing mounted
on the frame work, above the mortar hous-
ing, and suction apparatus connected with
the stationary housing for removing the
pulverized material, substantially as de-
seribed. o

5. A pulverizing member, composed of a
stem or holder and a number of disks ar-
ranged one above another and having open-

mgs fitting the stem on two opposite sides,

but larger than the stem in one direction,
whereby the disks are allowed to move on
the stem, independently of each other, each
disk having a central member fitted to the

stem to prevent rotation, and a body mem-

ber surrounding the central member and
rotatable thereon. _ .

In testimony whereof I affix my signature
1 presence of two witnesses.

| ARVIN JAMES GORE.
Witnesses: .

A, E. O’BRIﬁN,
W.. R. FErry.
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