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This invention relates to the comminuting

~ or pulverizing of ore and like materials, and
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it is an object of the invention to provide an
improved method of and apparatus for sub-
jecting the ore or other material to be com-
minuted simultaneously to a crushing pres-

sure and attrition action to render the mate-

rial into a pulverulent condition. -

It is a further object of the mmvention to
provide an improved method of and appa-
ratus for rendering ore and like materials to
a comminuted or pulverized condition and

classify the pulverized material.
~ The invention furthermore relates to appa--

ratus of this character embodying a pair of
opposed crushing members, one of which
comprises a muller including a head carrying
an annular crushing member or shoe, said
muller being supported to have gyratory
movement to progressively move successive
portions of the shoe toward and away from
the other crushing member in the form of an
annular die, and it is a further object of the
invention to provide improved means for
mounting the shoe carrying head of the
muller to hold the same against rotation while
permitting of gyratory and axial movement

thereof and yieldingly urged with a predeter-

mined crushing pressure in a direction to-
ward the die. . I -

It is another object of the invention to pro-
vide pulverizing apparatus of this character
embodying a gyratory muller wherein the die

is rotated in a direction reverse to the gyra-

tory movement of the shoe carrying head of

the muller whereby the material as it 1s sub-

jected to the crushing force of the muller 1s
simultaneously subjected to an attrition or

ine action to triturate and render the ma- ) _
rubbing action to triturate a; . bly mounted and 1n which the one end of the

terial to a pulverulent condition.

Another object of the invention is to pro-
vide in apparatus of this character means
wherein the ore is rendered pulverulent in the
presence of a liquid and the lighter or non-
metallic and more buoyant content of the ore
is floated off, and means is provided in which

to collect the heavier or metallic content of

the ore and sald means adapted to carry ma-
terial therein to form an amalgam with such

collected metallic content of the pulverized'."' ;

ore. : .
Other objects and advantages will herein-
after appear. = _ -
In the drawings accompanying and form-
ing part of this application there is 1llus-

trated an embodiment of apparatus for
carrying out the improved method of render-

88

ing ore and like materials to a pulverulent

condition and classifying the pulverized ma-

terial wherein Figure 1 is a longitudinal sec-
tichal view. | | -

- Figure 2 1s a side elevation looking' at the

right of Figure 1.

Figure 8 is a perspective view of a head

forming a part of the muller member.
Figure 4 1s a perspective view of an annu-
lar shoe carried by the muller head and com-
prising one of the crushing members. = -
Higure 5 1s a perspective view of the annu-
lar cie or crushing member with which the

60

65

e

muller shoe co-operates to efiect a crushing

and triturating of the ore.

Figure 6 1s a perspective view of one end

of a shaft upon which the muller head 1s

mounted and carried to show the arrange-

(4}

ment of the shaft to mount the same concen-

trically of the die and hold it against rota-.
tion while permitting of gyratory movement
ot the shaft. - I S
Figure 7 is a perspective view of means for
mounting the muller head carrying shatt ec-
centrically to the axis of the die and the op-
erative means for effecting gyratory move-
ment of the shaft, the parts being shown in

dissembled relation: and
Figure 8 1s a fragmentary plan

view of a

support in which a carrier for the die, and

comprising the bottom of the pan, 1s rotata-

muller head carrying shaft is mounted con-
centrically of the die. B

In the embodiment of the apparatus illus-
trated in the drawings for carrying out the
method of subjecting ore and like material
to a crushing force and attrition action to

- 80.

86,

Do

90

render the same pulverulent and the classi-: '
fying of the pulverulent material, there is

provided a circular supporting or base mem-
ber B upon which the operative mechanism

100
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 and supportmg ___stru(:tﬁi‘e jtherefdif of the ap-
© paratus is mounted, and whereby the same
- ~ 1ssupported upon a foundation ¥ of suitable

-~ material, in the present instance concrete.

~ 9 This base member is arranged at the periph-
- eral portion~ with .concentrically arranged
- flanges 9 to extend from one face and consti-
~ tuting the top of the base to form-a trough, - _
_ T ¢ e to reinatter described, die. The muller
10 having an’ outlet pipe:or pipes 10 connected -
- to and leading from the bottom thereof,  The - he |
on a shaft 30 to extend over.and about the in-
ner wall 16 of the pan.” The muller head is
mounted-on the shaft to permit of longitudi-
nal movement thereof relative to the shaft
and - held against rotation on the shaft by

_for a purpose to. be hereinafter described,

* base member is also arranged centrally there-
- of with a hollow pillar or pedestal 11 ‘ex-

. tending laterally or upwardly. from:the hase
~ 18'in the direction of the trough forming flanges

-9, said pillar having an opening in the top

member. -

R “An_annul

 and opening through the bottom of the base

20 material is to be pulverized is rotatably car-

E

- ried:by-the base member B, said pan com-
- prising-an-‘annular head 12 to ‘constitute the

- bottom"-of the pan, with a cylinder-or drum

‘‘‘‘‘‘

[

- @'draw band or hoop 15. ' The inner wall of

-the pan comprises a cylinder 16 of greater
30 length-than the cylinder 18 seated in'a recess
- Inthe surface of the inner wall of the opening
~ through the head, as-at 17" The pan head is

. arranged-on the bottom surface with an an-
___nular rib 18 whereby it is rotatably support- To _
" and-permit of movement-thereof in an axial.

- 356 ed upon the base member B between a pair of

- annular-flanges or ribs 19, the space -between
- theéflanges'is preferably slidably greatef than
- the width of the rib thereby -providing a lu-
~~__bricant carrying pocket between said rib and

- 40 one.of the'flanges, as at 20. While this rib
- is’shown as having a slip surface connection
~ with-the base.- member it will be obvious that:
~-an-anti-friction bearing  may be provided:
- _between the pan-and base member by inter-.
45" posing rollers or the like betwen the pan rib-
-~ 18 and the base member. The pan head is
~ constructed -and -arranged whereby the pe-
- ripheral portion will: extend " beyond : and:
- overlap the inner trough forming flange 9.
50 The pan is-rotated by a bevel pinion 21 fixed
- toashaft 22 journaled in bearings below the
- base member, a peripheral -portion of said
. opmnion being extended into a recess 22’ in
_the base member and meshing with gear teeth area o
mounted 1n a bearing box in the form of a cup

56 23 on the lower surface of the pan head.

- Oneof the material crushing and triturat-
- 1ng members, herein termed a die, is'carried

by and rotatable with said pan; and com-

- .. prises an annular member 24, said die being
.60 mounted upon the pan head and positioned
- therein-with the peripheral wall-engaging a"
-~ shoulder 25, and have a recess 26.in the upper
. surface of arcuate form in cross section and

- constituting the crushing surface of said die.

ar Panm whiéhf the Ofe ‘or other

5 gaged upon said head to extend about an an- ‘the hub of the muller head abuts. = .
. nular flange projected from the top or:face

~  of the head, as at 14, and secured thereto by

said crushing face being shaped to convex or

substantially with the crushing surface of the

tended centrally inward from the end oppo--

site to the shoe whereby the head is mounted

. - - .
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‘Ing member is in the form of a muller and
~comprises an annular shoe 27 carried at one
“end of a head in the form of a hood 28 with
the crushing surface of the shoe in opposed re- .
lation to the crushing face of the die, and

70

‘arcuate form in cross section to correspond

head 28 has a hub 29 ex- .

75

80

keying the muller head to the shaft, in the

present instance shown:as comprising diamet-:
rically-opposite ribs or keys:81 on the: shaft
adapted to engagein correspondingly formed
keywaysin the hub 29, the muller head being
‘held: against-longitudinal movement on the
_ _ _ nder -shaft in'one direction by nuts 82 on a threaded:
~13'to constitute the side wall of the pan en-

portion of the shaft above and against which |

- 4 = .

SERE |12

- The shaft 80-is mounted concentrically-ec-
centrically of the axis of the pan and die:

‘member 24 whereby: the shaft with the shoe
carrying head is adapted to:have: gyratory
ovement to: progressively: move successive

a5

portions of the shoe toward and-away from'

the die.and ride upon ‘and off from the ma:

terial .interposed between the shoe and die. -

To effect this gyratory movement of the shaft™
: 100

direction the lower end-of the shaft is slight:.

ly enlarged and made of hexagonal form in:
cross- section and.:the - hexagonal surface

shaped to arcuate form in-longitudinal sec-
tion, as clearly shown at 33 in Figures 1 and:

105
6. At the inner end of said hexagonal por-.

tion the shaft-is arranged with an annular

-enlargement 34 (Figure 6) having the sur:
face ‘adjacent the- hexagonal end arranged.
n a plane to extend at a right angle to

'.'I'l_O -

the axis of the shaft and the opposite;surface

of spherical or ‘arcuate form. ‘The .shaft is
‘extended through the opening in: the top of
the pillar 11 with the hexagonal end of the

shaft mounted concentri cally of the die‘in a- |
‘bearing 35 the:bore of which is of hexagonal =
shape in.cross section and ‘the cross sectional
‘area;:of which bore is equal to the .greatest

‘cross sectional area of the hexagonal portion.

.

[

member 36 mounted in the

15

120

axial sliding movement and held against ro-

tation by feather keys diametrically oppo-
sitely disposed and engaging in keyways in 125
the bearing box and pillar 11, as' shown ‘at 37.
in Figure 1. "To retain the shaft in the bear- =
ing box and permit of Iateral movement of the =

shaft as it is gyrated a perforate cap 38 is

. L

elig'a'géd-_'-up'o:gj;_;_l:'th'ef{_-fshaftééa;b ove the annular’ 130 -
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enlargement 34 having an arcuate surface to
conform to and engage the arcuate surface

of the shaft enlar O'ement and secured to the

bearing box by tle bolts 89. The shaft is
ur ued i an atml downward direction by a

ned |

spring 40 coiled about the shaft and con
between the top of the plllar 11 and the
cap 38.

Yhe shaft 30 is mounted at the opposite
end eccentrically to the axis of the pan and
cie in an enlarged opening in a hub extend-
ed laterally from a bevel cear 41 rotatably
mounted 1n a bearing p01t10n 42 of a plate
43 supported above the muller head 28 by
uprights 44 fixed to lugs 45 extended later-

ally from the base rembper B and by means

of which ings the base member is secured to
the foundation I by tie IOdS extended
through perforations in said lugs and em-
bedded 111 the concrete of the fou?ldatmn
(Ifigures 2 and 8). The gear is supported
in the plate bearing 42 by a shoulder formed

at the juncture of the hub with the oear seat-

ing against the top of the plate beari ing and
n ring 46 fixed to the lower end of said plate
bealmfr The shaft 1s flexibly connectea
with the gear eccentrically to the axis there-
oi to par Llclpfﬂe in the rotative movement
of the gear to impart gyratory movement to
a bearing mem-
ber 47 in which the shaft is loosely eno'acred
and the bearing member connected with the
ogear by a i fzph‘“‘mm 48 of suitable mate-
4 1,,11, such as leather preferably of multiple
To secure the bearing member to the
cgear the gear 1s arranged on the face oppo-

Slte to thm from which the hub extends with

a pair of ribs 49 of angle shape in cross sec-

tion, (Figure 7), said ribs extending in par-
alle] relation at dia meuic“lly opposite sides
of the opening through the gear with the
one angle portion 5paced from the oear and
plo]ectmﬂ laterally and having a series of
elongated perforations therein, as shown at
50. The bearing member 47 is loosely en-

oaged in the central opening 1n the dia-
phra{rm with a flange 51 on the bearing in
abutting relation to the dianhragm, said
flance having a portion of a width substan—

tially equal to the space between the gear

ribs 49 and elongated at right angles to said

portion, the diaphraom beinﬂ‘ secured to said

flange by clamping phtes 59 en gaged at the

nppomte sicdle of the diaphragm in opposed
5- relation to the clongated portions of the

flange of the bearing member and riveted
thereto, as shown at 53. The bearing mem-
ber 47 with the dianvhragm is then secured to
the gear ribs 49 by engaging the opposite
peri‘m‘ued marginal portions oi the dia-
phragm extended Levond the flange of the
bearing member upon the pelfomted por-

tions of the gear ribs and secured thersto by
perforated clamping bars 54 engaged upon
said perforated marginal portions of the di-

portion of the gear ribs and secured thereto

by bolts passed through the perforations in -

said clamping bars, the gear ribs and dia-
phragm. It will be obvious that by the

ribs that the bearing member may
Justed to vary the eccentﬂc movement of
the bearing member and thereby ot the
muller shaft relative to the axis of the gear

~and to the concentric mounting of said shaft.

The gear 41 is rotated and thereby the

.'aphracrm and below the perfomted angle

v
elonommg of the perforations in the gear
be ad-

75

muller gyratef‘l in a direction reverse to the

rotation of the die carrying ‘pan by a pinion

56 (Figure 2) fixed to the shaft 57 and mesh-

ing with the gear 41. The gear 41 and the
die carr ying pan are actuated | from a suitable
source of nower by a belt passed around a
pﬂlle}r 58 fixed to the pinion carrying shaft
o7, a pulley 59 juxtaposed to the pulley 58
being loosely mounted on the shaft to which

the belt may shift to render the apparatm
The shaft 57 is operatively con-
nected with the shaft 22 carrying the pinion
21 mesning with the gear teeth of the pan by

inactive.

3 SPT ocket chain 60 passing around a snrock-
et wheel 61 on shaft 57 and a sprocket wheel
62 fixed to an intermediate shaft 63, and the
latter shatt connected with the shaft 22 car-
rying pinion 21 by a sprocket chain 64 pass-
ing around a sprocket wheel 65 on shaft 63
and a sprocket wheel 66 on shaft 22." The

vatio of the gearing is such that the muller
shoe 1s OVI"Ited at a oreater speed than the
rotation of the pan and die. By this ar-
rangement as the muller shoe rides upon and
off the material between the shoe and die,
due to the gyratory movement of the shoe the

8'05 f

85

95

100

material wiil not only be subjected to a

crushing pressure but also to an attrition or

mbbmg action by the slippage of the die.

refative to the shoe and thereby also triturate
the material and more readily render 1t into
a pulverulent condition.

- The crushing member or shoe 27 is made

steel or the llhe and while it may be con-

structed integral ‘with the muller head 28,1t 1s
preferably made as a separate member zmd re-
leasably secured to the muller head, whereby

the head may be made of a cheap matemal

105

110
of wear resmtmo material, such as manganese

115

such as ordinary grey iron casting, Tos secure

theshoetothemuller head thehead isarra nged

at the end with a laterally extending annular
flange having slots circumferentially dis-
posed about the same and extended radially
inward from the periphery, as at 28”. The

120 .

shoe 27 at the side opposite to the crushing

face 1s arranged with an annular rib ha,vmo‘-
inverted T-slots extended radially inward
sald slots

from the peripheral wall, as at 277,
being eircumferentially dlsposed about the

shoe rib and spaced to correspond with the .

spacing ot the slots 28” i the flange of the

muller head. Headed bolts are entered into

125

130
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the T-slots of the shoe Wlth the threa,ded ends

.extended. through the slotsin the muller head -

_and having: nuts threaded thereon at the: up-
. perside-of the ﬂange of the muller heod as
o 5 at55 in Figure 1..

- 67, which may lead from the outlet. of a-hop-

T per (not shown) -or from- proportlo,nal feed=+ "
o .-_-_10 ing means-to. Whlch the meterla,l 1s dehvered_"-

e j.-.,_.-seoured upon said .drum having
The apparatus. is. eleo adapted to olassﬁy;'_.-:’;‘Opemnﬂ' for the passage of the muller head.
the pulverized ore for which' purpose the ore:
- is rendered: pulverulent in -a’liquid; such as

. 1B water. The water.is supplied.in a- constant .
T " extend eboet the bearing: of ‘the. gear: ‘hub
_-therem, a. pipe: 19, oonneoued with a source.
of lubricating suopl being’ connected to said

chamber,

from a hopper.-: -

stream to the pan-from a suitable source by

‘a flexible condiiit. 68 connected to a circular
pe 69 extended about the top and carried
70 being con- -
neoted to said pipe 69 and: extended through
- openings-in and- arranged within the muller

El

the muller he‘ld 28, pipss

llead with- the outlets ebove and adjacent to
‘the muller shoe 27. By
~the-

water in the pan, which upwerd flow:is fur-

_ther augmented b the gyratory . movement_é'
‘of the: muller shoe. - The ore. as 1t is pulver-
apulpand.-

' _30 ized mixes with the water forming
- this induced -upwardly ﬂowmg current -of

~ thé: water therefrom

12 said - spaomg member

T . to the bottom of the pan and the more, Jbuoy--
.+ 85 ant or 110'hte1" and.non-metallic. content:will

. pan ma}? be so regula,ted the‘f“ the:more buoy

-ang. and 11ghter particles’are floated off 4’rom:"f;
an and the heavier: metallic content’
'-‘-gra,mta,tes to -the bottom and. collects in the: -

_channels ‘in the-spacing membeérs; and said

' cha,nnels may carry eultable materlel there-
- iny such as mercury, to form an amaleam'
R .Wlth sald metalho content R

e

‘f:, drum 76 mounted upon and extending up-

‘thig"arrangement as.
L pan is filled with Water the’ adm1551on OT.
S 25’ flow. of water from:the outlet'pipes into the

s pansetsup an upward flowing cuirent.of the

“bearing.
" water will float the pulp: causing the spilling = -
- of-the same from the pan in the overflow of tlty of materml confined: between the crush-
e this- overflow-.of the. i

o _-35 pulp fromthe pan: bemg tothe trough formed

" bythe flanges 9 of the base member B from
thh it 1s drame’*l by the Ppipes 105 the ma-

- ter1al. 11'1 the- trough. bemo’ dlreeted to the

79 secured _.,.1 the upper end of ahe shaft 30
-and. extended through an opening in an-ex-

‘movement-. of- the muller, shaft relative to. a-
- pointer 80 e,d]ustably mounted on said ex-

1 397 176“‘ SR

To Iﬁrevent wear of the pan oylmders 13 16

____end a, consequent frequent renewal thereof a
» wear resisting surface. 1s provided : for sa,ld
- cylinders, comprising sheet metal bands 73, 74

';ﬂerreneed in contiguous relation to sald cylm-: 70.
‘The material: to be treeted is delwered to .
the pan by-suitable means, such as a chute -

ders adjacent the bottom of the pan. = -
:"The. pan with the muller may. be enclosed in’
smtable housing, shown as consisting of
ward from the base member B and a plate 77 75 -

a. central -

o lubricate the operative parts an annu- =~

lar chamber 7815 ‘arranged in the. top: of the

hub 42 of the. gear supporting plate 43 to 80 ,-

The sur plue lubricant will- drlp

from: the gear -beo,unﬂ* and be collected in 85
an. anru]er recess 80 1n the top of the hub-of
the muller Head; a duct 81 leading from-said

recess to-the bore of the hub and The. bearing

of the shaft 30 therein, the lubricant flowing
from said. bearing fo- the bearing 83 of the 80
~shaft in the bearing box 86 If desrred the'

latter bearing of the shaft may be paoked

with grease no*‘ only. gssuring the lubricant:
of said bearing’ membere but also obviating -

the necessity of :t"equent 1ubrloent of said 95
Means are orovmed to mdloate the quen-

g members; COMPrising a’ gauge. member
10_0_

tension. of the beer"ncf member 47, said gauge

. member :being - moved. by :the. longltudmal

 outlet pipes. by peddles 75 fixed: +t0 the por- -
. '40 tion of the pan overha‘lgmg the inner trough
iormmo* ﬂange 9, sa1d D&ddles eKtendmg 1111:0'_: tensl n of the bearlng 47,
the trough and bemﬂ* rotatable with thepan. - o
~The die 24 is-of less. width then the-pan. '_tlone may be made in construction and-ar--
S and is retained in position‘inthe: pan relative r '
SR '__-?45'-_ to the muller shoe by spacéd members 71,72 ;
* - ofsuitable material, such as Wood mterposed_
"~ between the die e,nd flanges of the pan head

o ‘being “arranged
SRR Wlth recesses in. the top to form ehmnelsjf.
B0 at opposite sides of the dle. | As is well known -
. the 'metallic content of ore is-of greater spe-

105

"It will" be ‘obvious: uhat v“ ous .modlﬁce-.;
rangement of porte ‘and that portions of the

mvention: moy be used. without' others; _and 110

come within the scope of the invention.

Hamno' thos descnbed my mventlon I

i_olalm

1. In: oommmutmﬂ epparatus a pelr of

-superpoeed rlllﬂll].m'.[' erushlncr members oneé. 115

~ supported: from -the  other,
- cifie oravity than the.rock content with the:

| . result that the metallic eo‘ltem Wlll wrawtate_ i

end -actuating

means thej.efor operetwe to gyrate one mem---

- ber and progressively. move successive por‘*‘
‘tions-of said’ member-into and eut of. engage-:

- ment with:the other. member and Slmultane--- 120-

reedﬂp mix with the: water to form o pulp,i; _f"ously rotate: the: other member in a dlrectlon

- and.the force of the flow.of -water into. the_{?',foppoq.lte tosthe gyratory. movement .of :the.
. gyratory . member to.. elmulteneously exert:
crushing and: attrition forces on matemal be-}

'.itween the oruehlno membere

Rt 125“?_'_'
-2, In. commmotmcr appemtue a pa1r of |

-‘._;_suoerposed crushing membere one of which: .
-~ members is armne*ed Wlth an- annular crush--
~ing face and. 1*etetab1e in-a horizontal plane -
: ,'.'--;,--:,_:_-_;..T-and the other member havmcr an annuler 130;',__.--
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crushing face opposed to the crushing face
of and supported by the rotatable member

and gyratory in a direction opposite to the

direction of rotation of the rotatable mem-
ber, and means to gyrate the gyratory mem-

ber to progressively move successive portions

of the gyratory member toward and away
from the rotary member during the rotation
of the latter and exert a crushing force on
material between the crushing faces of the
members and rotate the rotary member to
simultaneously exert an attrition force on
such material. | |

3. In comminuting apparatus an annular
die rotatable in a horizontal plane, a head ar-
ranged with an annular shoe, means to sup-
port said head concentrically-eccentrically of
and to have movement toward and away
from the die with the shoe in opposed relation
to the die, means to rotate the die in one di-
rection and gyrate the head with the shoe
in a direction opposite to the rotation of the
die, and means to yieldingly urge the gyra-
tory crushing member in a direction toward
the rotary crushing member.

4. In comminuting apparatus, a rotary
annular crushing member, a second annular
crushing member located above the first
crushing member, a pair of bearing members
arranged concentric of the first crushing
member, the second crushing member being

concentrically mounted in one of said bear-

ing members and eccentrically mounted 1n
the other bearing member, and means to ro-
tate the eccentric bearing to 1mpart gyratory
movement to the second crushing member in
one direction and rotate the first crushing
member in the opposite direction.

5. In comminuting and classifying appa-
ratus for ore and the like, a rotatable pan, a
die mounted in and rotatable with the pan,
an annular shoe located above the die in the
pan, a pair of bearing members arranged co-
axially of the pan and die, a shaft mounted
concentrically in one of the bearing members
and eccentrically in the other bearing mem-
ber, means to mount the shoe upon the shatt,
and means to rotate the pan with the die
in one direction and the eccentric bearing
member in the opposite direction to gyrate
the shaft and shoe carried thereby in a direc-
tion opposite to the rotation of the die with
the pan.

6. In comminuting and classifying appa-
ratus as claimed in claim 5, means Tor sup-

plying liquid to the pan to effect an upward

current of liquid with comminuted material
in the pan and overflow thereof from the pan.

7. Comminuting and classifying appara-
tus as claimed in claim 5, wherein the shoe
carrying shaft is eccentrically mounted 1in
the one bearing member by a diaphragm to
effect oyratory movement of the shaft with
the shoe through the rotation of said bearing

' member.

Tie contents.

8. .Comminuting and classifying appara-
tus as claimed in claim 5, wherein the pan
is of annular form, a fixed support in which

the pan is rotatably mounted, said support

having a pillar extending axially through

member for the shoe carrying
mounted. - B

shaft 1s
9. In comminuting and classifying appa-

ratus as claimed in claim 5, a fixed support

=

-70
the pan and in which the concentric bearing

Gt

in which the pan is rotatably mounted and in

which the concentric bearing member for the
shoe carrying shaft is mounted to have axial

movement, and a spring confined between
said bearing member and a fixed part of the

support to yieldingly urge the shaft with the

shoe axially in a direction toward the die.
10. In comminuting and classifying appa-

ratus as claimed in claim 5, a fixed support

in which the pan and concentric bearing

member for the shoe carrying shaft 1s mount-
ed, said support being arranged with an an-
nular trough extended about and to receive

the overflow from the pan and having outlet
g - 90

means. o —

11. Comminuting and classifying appara-
tus as claimed in claim 5, wherein the pan
is arranged with channels in a plane below

the die to receive the metallic contents of the

comminuted ore and adapted to carry a ma- 95

terial to form an amalgam with said metal-
12. In comminuting apparatus, an annular
crushing member supported for rotation in

ber arranged above and supported by a por-
tion thereof from the rotary member to have
oyratory movement relative to said rotary
member, means to gyrate the gyratory mem-

ber about the axis of the rotary member to

progressively move successive portions of

said member out of and into engagement

80

85

a horizontal plane, an annular crushing mem- 100

105

with the rotary member and simultaneously

rotate the rotary member in a direction op-

posite to the direction of the movement of the-
~gyratory member to simultaneously exert

crushing and attrition forces on material be-
tween the crushing members.
13. In comminuting apparatus, an annular

plane and having a crushing face of concave
form in cross section in the upper face, an an-
nular gyratory crushing member superposed
to the rotatable crushing member having a

tion opposed to the concave crushing face
of the rotatable member and gyratory in a

direction opposite to the direction of rota-

tion of the rotatable member, and means to
simultaneously rotate the one member and
gyrate the other member. |

14, Tn comminuting apparatus, a pair of
superposed crushing members, one of which
members has an annular crushing face and

rotatable in a horizontal plane and the other

110

crushing member rotatable in a horizontal 115

120

crushing face of convex form in cross sec-

125

130



C 9 cally of the rotary ‘member, &ﬁdﬁmG&nS:tO.m?f e e

3 - 15 the other member.-

7. ratus,a pan rotatable in. a horizontal plane .

,h 20 and with the crushing face above the bottom . -

~member having an ahnular crushing face op- -~ 7 e L T

-~ posed’ to and supported by the crushing face - - o
-~ -of the rotatable member, means to mount =~
-sa1d - latter- member concentrically-eccentii- .- .. .-

‘tate the eccentric mounting of said latter . . =

~member to gyrate said member about its con- - -

~centric mounting and progressively move - : - -
-~ successive portions of the crushing face - - .

- 210 thereof into and out of engagement swith . o0
“ .. successive portions of the crushing face of = .+ R
. the rotatable member and rotate the rotary . -
- member in the opposite direction and at-a

. lower speed‘than the gyratory movement of - . .

-+ 15. In ore reducing and classifying appa- .~ -

- arranged with an annular crushing member = . ©
~-of -a width: less than the' width ‘of the pan . .- '

- of the pan.and having a channel concentric . . - .. -
of and contiguous to the crushing member o

- and below the crushing face thereof, a crush- .

o ’ .
i :
.
oL Lo
: - :
AR .
. -
1
:

~~.ing member having an annular crushing face

. 23 superposed to the crushing face of the crush- - -

- Ing member in the pan and mounted concen- -~ - =

- trically-eccentrically of the pan, and means = . =
- to rotate the pan with the. crushing member ... .. =

~carried thereby in one .direction and gyrate . .

.30 the othercrushmgmembermtheoppOSlte SR

- Signed at Los Angeles, in the. county of = ... o
~ Lios Angeles and State of ‘California, this =~ =~ . = Sl
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