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Be it known that I, GEorGE II. MALTER,

~of the city and county of San Francisco, and

State of California, haveinvented an Improve-
ment, in Grinding-Pans; and I hereby declare

the following to be a ful] clea,r and exact de-

scription thereof.

My invention re]"htes to certain improve-
ments in apparatus for pulverizing and reduc-

1ng valnable rock or ores; and it consists of a
pan with vertical Sldes thlI]“‘ a ring or die

fixed around its inner 1)er1pher§r a series of
shoes loosely supported upon a muller-plate,

~which 1s rotated by a central shaft, and has
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vertical partitions between which the shoes

lie, a feed-hopper, a deflector within the pan,
‘means for suppiying water to the pan, and for

regulating the discharge. The mauller-plate
is driven from a central shaft, and hasits upper
surface subdivided by tangential partitions.

‘The shoes lie within the spaces thus formed,

~and are thrown outward by eentrifugal :torce

o
)

so asto grind the ore-pulp between themselves
and the 1‘11?10'411@

upon a deflector to distribute it outwardly to-
ward the circamference of said pan.
crushing the ore discharges below, and in wet

| crushmﬂ through an opening near the top of the
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center of the pan.

shoes.

1ng ledge, 6.
\T" e\ttendmn‘ upward, through which the
vertlml shaft Cpasses, and the muller plate or

pan, as will be more fully explained by refer-
enceto the accompanying drawings,in which—
Figure 1 is a vertical sectwn through the

the muller- plate. Tig. 3isa perspective view
of the muller plate and S()me of its diaphragms
or partitions. T 1gS. 4, are views of the

A. 18 a pan, ShOW n in the present case W'1th

straight sides and an annular conical bot-
tom, A" V- Sllaped in cross-section below the
central eone N’, and the vertical periphery, |

and hfwmcra heavy ring-die, B, fitted around
its inner perlphery, as shown, upon a project-
The center of the pan has a'cone,

ring D is bolted to a flange, E, which depends
from a hub or sleeve fitted to the upper end

of the shaft C; by which it is driven.

~the central opening.

of the ring-die. . _
1n it extending toward the periphery, andthe-

er is supported a short distance above

The oreis admitted through 1
ahopper at th(, center of the pan,and delivered

In dry

_ - Fig.21s8 a plan or top view
showing part of the cover removed to display

~within the pan,

The _

(No model.) -
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muller D ha& diaphragms or partlmous I

standing vertically upon its Smfa,ce, and ex-

tendmo' from near its center to its circumier-
ence 1n planes which are nearly tangential to
Between these par‘mtl Ons
the shoes G are placed. These shoes are of a
triangular or tapering shape, of counsiderable
thickness and weight, and have their outer
taces curved to correspond with theinner curve
The muller has slots H made

shoes have projections I cast upon their lower
surfacesto fitinto the slots and act as guides to
the shoes1n their radial movement. . The mull-

V-shaped bottom of the pan, and when the-

is admitted through a passage, J, below the
muller
between the shoes and the ring-die to the
ground.

ring-die with a ioree propor ‘fioned to the ve-
locity of rotation. The pan has a tight cover,

and has a discharge- opening at one Side nem'-

the top.. A curved pipe, K, extends outward

from this opening and has a joint at «, which

allows the outer end of the pipe to be turned
upward from the level of the opening K until
it stands vertically withitsupperend as much
higher than the opening as its length. This

and rises above 1t, while the pulp passes

- The rotation of the muller throws.
the shoes outward, so as to grind against the
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-ore is to be treated in a wet condition water -

70

SO

enables me to increase the pressure withinthe

pan by elevating the discharge end of the pipe,

50 that the material ‘must flow up over the

top, and th(, pulp will thus be retained longer
and may be 1*ednced ’(0 a
oreater fineness. | --

The ore will be pl%ed 1n a hoppe}* M'
‘which surrounds the c

casing of the vertma,l
shaft above the cover, openings being made
through the cover to ELHOW the ore to PAass
down. mto the pan where it fallsupon cone N,

-hzwmn its widest portion downward, and is
| deﬂeeted outward by it and discharg od near
This prevents the

the periphery of the pan.

material from passing down near the eentor
and clogging. .

~As the pan is elosed ab the top and has a
dlscharﬂe -pipe which may be.elevated above
16, 1t will be seen that the water rising around

go
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the central cone would flow down around the
vertical shaft C.
packing, O, is fitted around the shaft at the

“top of the coue

IO
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The edge of the muller may extend beneath
the ring- dle or rotate in close proximity with
15, 80 as to have a narrow channel between
the two,through which the water from the pipe

J flows upward as well as between the arms
If, however, the
ore is to be worked dry, no water would be ad- |

which support the muller.

mitted, and the powdered material would
then gmdu'ﬂly pass down through the nar-
row space or chaunel between the edge of the
muller-plate and the bottom of the die and
fall into the V-shaped channel, which is for med

~in the bottom of the pan.

20

Having thus described my invention, what |

I claim as new, and desire tosecure by Lettels
Patent, is—

1. In combination with a grinding - pan
having a ring or die supported upon a pro-
jecting ledge formed around the inner pe-
riphery of the pan, a muller-plate provided
with slots and supported out of contact with
the bottom of the pan, a central driving-shaft,

and a series of tapéring shoes placed upon

the top of the muller and provided with pro-

~Jections on their lower faces, the said shoes
30 adapted to be thrown outward into contact

with the die by centrifugal action as the mul-
ler 1s revolved, substantially as her ein de-
scribed. - ~

2. A grinding-pan, a muller sn,pported out :

e

In order to prevent this, a

]

!
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of coniact with the bottom thercof and hav - 35

ing partitions and slots upon its upper sur-

face partially tangent tothe inner opening, and

tapering ‘shoes hfwmﬂ projections upon their
lower surfaces and adapted to slide between

the partitions and to move outward by cen-

trifugal action, in combination with a cylin-
drical die fitted inside the pan upon a pro-
jecting ledge and allowing the pulp to pass
between 1t ’md the tlfwelmn shocs, substan-
11‘1]1}? as herein described.

A grinding-paa, amuller plomded with
Slots and supported out of contact with the
bottom thereof, a central driving-shaft, shoes
provided with projections on their lower SUr-
faces and adapted to slide outward upon the

upper surface of the muller, and a circumfer-

ential die resting upon a projecting ledge

within the pan, in combination with a w ater- ,

inlet beneath the muller and an outlet at the
top of the pan provided with a curved ad-
justable pipe, substantially as described.

4. In a grinding-pan. a muller-plate sup-
ported out of contact with the bottom of the
pan and provided with slots and partitions, in

their lower snrﬁ,ces substm’rmlly as de-
seribed.

In witness whereof I lmve her eanto setb Iny
hand.

(7. :H. B’Ii&LTER._
Witnesses: PR
S, 1. NOURSL
H. C. L]LD
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' combination with shoes having projections on 60
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