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PAaTENT OFFICE.

UNITED STATES

JAMES R. GORDON, OF SUDBURY, ASSIGNOR OF ONE-HALF TO ANGUS
WILLIAM FRASER, OF OTTAWA, CANADA.

ORE-CRUSHER.

SPECIFICATION forming part of Letters Patent No. 522,982, dated July 17,18¢4.
‘ Application filed February 26, 1894, Serial No, 501,508, (No model,)

To all whom it may concern:
Be it known that I, JAMES R. GORDON, of
Sudbury, in' the district of Nipissing and

- Provinee of Ontario, in the Dominion of
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Canada, have invented certain new and use-

ful Improvements in Ore-Crushers; and I do

hereby declare that the following is a full,
clear, and exact description of the same, ref-
erence being had to the accompanying draw-
ings, forming a part hereof.

My invention, which will be hereinafter
fully set forth and claimed, relates to ma-
chines for mills for crushing, grinding or dis-

‘integrating and washing or concentrating

and amalgamating ores.

The object of my invention is a machine
the working parts of which shall be less sub-
jeet to the destructive influence of the sand
and grit that necessarily abound in the work-
ing of ores, that shall be better able to with-
stand such destructive wear and having such
parts asare unavoidably subject to rapid wear
readily exchangeable and a machine that con-
sequently requires less driving power.

Figure 1 i3 a transverse section of my im-
proved machine taken through the axis of
the grinding rollers. Fig. 2 is'a horizontal
section of the same on line z x Fig. 1. Fig.
3 is an elevation of the same. Fig. 4is a
transverse section of the roller bearings on
line 4. Fig. 5 shows a modification of the
same. ,

Through a stuffing box ¢/, in the apex of
the conical bottom @ of a completely inclosed
pan A, passes a stationary vertical axle B,
yieldingly supported below by a spring, C,
which is adjustably carried by a cross piece
A’" on the girders A’ upon which said pan is
placed. The adjusting deviee may consist,
as shown, of a bevel pinion C’’/,operated by
a hand crank ¢’’’ and gearing into a bevel
wheel C’’ which is journaled in the cross
piece A’’ and has its eye threaded carrying
therein a threaded and flanged bushing or
thimble C’, the eye of which receives the
lower end b of the axle and upon the flanged
upper end of which the spring C rests, the
lower end b of the axle which passes through
said spring, being reduced in diameter, a
shoulder b’ being thus formed which, by
means of an interposed washer B’, résts upon

the upper part of the spring. Said axle pro-
jects a short distance above the apex of the
pan bottom and the upper part, b’/, has jour-
naled upon it the hub d of a conical disk D,
which it supports upon its flat end, lined with
a flat ended steel bushing. D’; balls D'’ being
inserted between the two flat ends, which are
steel faced. To the upper end of the hub is
firmly secured a shaft D’’/, the upper end of
which carries the driving pulley E, ball bear-
ings B’ and E’’ being provided immediately
above and below in the transverse part a’’’
of the casing top A’’’ and the top e’’’ of the
pulley casing E’’’. A water passage, d'’’, is
provided through the shaft D/, hub d and
end of the bush D’ and grooves d’ and &'/,
coextensive with each other, are formed in
the said bush and journal b’/ to provide an
exit for the water after passing the balls D'’
and the surface upon which they bear.

The hubbed conical disk D is carried high
enough to leave a considerable clear space
above the latter; its upper surface being
formed with upwardly projecting obligue ribs
or ridges d”’ (Fig. 2). These form & clear
space between the upper surface of said disk
andthelowersurface of the conieal disk which
it supports, which the mercury may readily
enter, and the obliquity of the ribs d’ pre-
vents the latter from rising too high toward
thecenter. Upon the top of these ridges rests
a chilled conical disk F which has a central
opening into which the hub d fits loosely and
which has shrunk upon its edge a steel ring
IV, bearing against a removable cylindrical
lining B’ of the pan casing A of similar ma-
terial. Upon the disk F, which forms the
false rotary bottom of the pan, bear the two
chilled conical rolls G G, one at each side, each
secured upon a horizontal shaft or axle G/,
which projects ontwardly through an open-
ing o in the casing A% A disk or washer ¢’;
of leather or rubber,is placed upon the shaft
@’ between the roll G and casing A%, cover-
ing said opening, fitting the shaft tight and
having the edges next to theroll beveled, and
actingas acheck valve. Each of these shafts
runs in two bearings, the outer one, G'/, be-
ing anordinary journal bearing carried byan
arm or bracket a’’/, which may conveniently
be formed integrally with the pan bottom a,
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and the other, inner one, being a roller bear-
ing, the box or casing, G’’/, of which is se-
cured to the pan casing and provided with a
stuffing box G* at the outside, in which the
axle G’ runs, the opening a! in the casing A,
through which the axle runs, being larger
Each box G’’’ contains three,
(or ‘more) brass blocks, H, disposed radially
around the shaft or axle, in each of which is
journaled a steel roller H’, bearing on the
shaft and each provided with a stem 7 pro-
jecting through the rim of the box. Both
stem and block are:provided with a water
passage k', that in the latter being splitupor
forked and directed toterminate.in the bear-
ings of the pintles of the rollers. The stems
h are provided with means to make them ad-
justablein therim of the box sothat the bloeks
H may be set and any wear taken up and also
with means of making a watertight joint with
the said rim. .

The operation of the machineis as follows:
The ore.is introduced through a feed hopper
A% in the upper part of: the casing top A’/
and motion is given to the disk D by a belt
on the: pulley E. With the disk D rotates
the disk F, and this again: rotates the conical
rolls' G.  Between the disk F and the rolls
G the ore is erpshed. If larger pieces come
between the rollers and disk than can at once

be reduced, the false bottom I D yields by
.depressing, through the axle B, the spring . C

upon ‘which it issupported, the tension of said
spring being regulated by raising or lower-

‘ing the bushing ¢’ by turning the crank C’”’,

As water is copiously used to wash away the
débris, reduced to sand by the rolls, the dif-
fieulty hitherto experienced has been with
the bearings on account of the sand and grit.
These have been cut up and destroyed so rap-
idly as to throw the machine out of repair

.after a few hours’ work, thus making it al-

most useless. Thisdifficulty it is endeavored
to overcome in this improved machine by fore-

‘ing in the water, which is necessary to carry

away the sand and grit, from behind the bear-
ings, thus eausing the current to be in the op-
posite direction to that of the sand on its way
to the bearings. Thus, water passes through
the shaft D’’’ into the bushing D’ on the top

of the axle B around the balls D’/ and out

through the channels d’ and b’/ to the bot-
tom a of the pan, keeping the bearing both
cool and clean, sand being prevented to get
in, or carried back whence 1t came. Water
also passes through all thestems 7 and blocks
H into the boxes G’’’ and thence through the

-openings a* around the shafts G” into the pan

A, thus cooling and washing the bearings of
the rollers H and flowing in a current oppo-
site to that in which sand and grit could get
to the stuffing boxes G% The water thus con-
tinuously flowing into the pan A washes the
oreand floatsaway thelight particles to which
the contents of the pan are continuously be-
ing reduced, openings for the overflow such
as A’ being provided near the top of the pan.

522,082

The gold or other precious metal settles and
is retained by mercury placed upon the pan
bottom a. -

Instead of the disk D being supported by a
vertical axle carried by a spring below, the
shaft D’’’ may be hung upon' a spring sup-
ported roller bearing at the top, lateral mo-
tion of the disk being provided against by a
journal below the disk, as shown in Fig. 5.

I claim as my invention—

1. In an ore crusher, the combination of an
inclosed pan with conical bottom, a vertical
non-rotative axle passing through a gland in
said bottom and-through a guide and spring
below upon which latter it issupported, a coni-
cal disk supported upon the upper flat end of
said axle by a ball bearing: within the hubof
said disk, a vertical hollow shaft secured to
said hub extending upwardly and run in ball
bearings at its upper end, a conical disk sup-
ported. on the disk aforementioned, conical
rolls bearing on the last mentioned disk each
mounted on a horizontal shaft,a journal bear-
ing at the free end of each shaft supported on
a bracket held by the pan-and a roller bear-
ing near each coniecal rollin a casing secured
to the:pan and .provided with a stuffing ‘box
and with adjustably carried blocks in. which
the rollers are journaled and through which
a water supply passes to said journals, sub-
stantially as set forth. , :

2. In a water flushed roller bearing for ore
crushers, the combination of a box or casing
having a free opening on one side: for:the
shaft, a stuffing box opposite adapted to hold
a shaft passing through said opening, necked
rollers disposed around and adapted tc bear
on a shaft passing through said box as afore-
mentioned, blocks each having a cavity in
which one of said rollers is journaled pro-
vided with water passages ending in said

journals, and a hollow stem holding each.

block adjustably in the rim of the casing, sub-
stantially as set forth.

3. In an ore crusher, the combination with
the pan casing, of a horizontal shaft or axle
passing through .an opening in the same and
carrying a conieal roll at the end and a flexi-
ble disk between said roll and said opening,
a box or casing around said opening provided
at theopposilesidewith a stuffing box through
which said shaft passes, rollers in said box
bearing on said shaft, blocks carrying said
rollers and having water passages terminat-
ingin the journal bearings of said rollers and
carried by hollow stems passing adjustably
through the rim of said casing and an out-
side journal bearing for the free end of said
shaft carried by an arm or bracket held by
the pan casing, substantially as set forth.

4. In an ore crusher, the combination with
the conical bottom of the pan, of a gland
adapted to hold a vertical axle slidingly, a
cross piece below said bottom -rigidly 'con-
nected with the same and having the necked

.and internally threaded hub of a bevel wheel

journaled therein, a threaded thimble in said
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hub, a spring supported on said thimble, a
vertical axle having a shouldered lower part
passing through said spring and resting
thereon by its shoulder and held slidingly in
said thimble its upper part passing throungh
said gland and projecting above the same
and an axle with erank and carrying a bevel
pinion gearing in said bevel wheel, substan-
tially as set forth.

5. In an ore erusher, the combination of a
pan casing having a conical bottom, a verti-
cal axle passing through a gland in said bot-
tom and yieldingly supported below and flat
ended at the upper end, a hubbed conical
disk with upwardly extending vertical hollow
shaft journaled in ball bearings at its upper
end, a cupped bushing in the lower part of
the hub having its top perforated to form a
continuation of the water passagein the shaft,
balls between the upper end of the axle and
the top of the bushing, and escape passages
in said bushing and journal of the axle, sub-
stantially as set forth,

6. In an ore crugher, the combination of a
pan casing having a conical bottom, a remov-
able eylindrical lining in the lower part of
the pan, a conical disk with obliquely ribbed

. surface supported upon a vertical non-rota-
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tive axle yieldingly supported and passing
through a gland in the bottom of the pan, a
conical disk supported on the upper ribbed
surface of the disk aforementioned and a re-
movable rim or hoop upon the edge of said
last mentioned disk, substantially as set forth.
" 7. In an ore crusher, the combination of an
inclosed pan having a vertical driving shaft
journaled in its upper part and carrying a
conical disk with obliquely ribbed surface
yieldingly supported and through which and
said shaft a water supply is allowed to enter
said pan, a conical disk resting on said ribs,

. conieal rolls on horizontal shafts bearing on

said disk, a roller bearing for each shaft in-
closed in a easing covering the opening in the
pan through which the roll shaft passes and
provided with a stuffing box on the outside
and a water supply introduced into said cas-
ing and entering the pan through the open-
ing through which the roll shaft passes, sub-
stantially as set forth. ‘

8. In an ore crusher, the combination of a
conical disk with hollow vertical shaft ex-
tending upward and carried by a spring sup-

port in a water flushed bearing, a conical disk

supported by the disk aforementioned, coni-
cal rolls bearing on said last mentioned disk,
each mounted on a horizontal shaft having
its free end journaled in a bearing then pass-
ing through a stuffing box and being sup-
ported near said roll upon rollers in a water
flushed box communicating through a space
around said shaft with the inclosure in which
said rolls rotate, an inclosure or pan casing
with conical bottom corresponding to said
disks provided with ball bearings for the ver-
tical shaft at its uppeér part and with means
for supporting the same vertically and with
arms or brackets earrying the outer bearings
of the conical rolls, roller bearing boxes for
the conical roll shafts attached to said pan
casing, each provided with a stuffing box,
rollers upon which said shaft is carried, blocks
formed with water passages and in which said
rollers are journaled and which are provided
with stems formed with water passages and
projecting adjustably through the casing,sub-
stantially as set forth. ‘

In testimony whereof I have signed in the
presence of the undersigned witnesses.

JAMES R. GORDON.

Witnessés:
D. BAIKIE,
W. H. HovEy..
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