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To wll 1{)7@0?% it Ml concer:
 BeitknownthatI, ALexis TETRAULT, a c1tl-

zen of the United States, residing at Boulder,
in the county of Boulder and State of Colo-
rado, have invented certain new and useful
Improvements in Ore Crusher and Pulverizer

Machines; and I do hereby declare the follow-
ing to be a full, clear, and exact description of

theinvention, such as will enable others skilled

in the art to which it appertains to make and

use the same.

The invention herein is directed to the pro-
duction of an improved ore-crusher and In
which the crushing and pulverizing operation
is effected by the gyrating movement and the
weight and pressure of a shell directly upon
the walls of a fixed cone; and my said in-
vention consists of certain novel parts and

combination of parts, which are particularly

pointed out in the claims appended hereto.
The following description, read In connec-

tion with the accompanying drawings, will

enable any one skilled in the art to which my
invention relates to understand and to prac-
tice it in the form in which I prefer to em-
ploy it: but it will be understood that my in-
vention is not limited to the precise form and
construction herein illustrated and described,
as various modifications may be made with-
out exceeding the scope of the claims and the
invention set out therein. D

Referring to the drawings, Figure 1 repre-
sents a vertical section of an ore-crusher em-
hodying my invention of a gyrating shell
adapted to have a wabbling movement upon
conical walls. Fig. 2 is a horizontal section
taken on the line @ 0 of Fig. 1. Fig. 31sa
top view of the same. Tig. 4 shows in detall
the device for operating the scrapers for de-
livering the pulverized ore as it comes from
the cones. Fig. 5 is a detail of the ratchet
feed device for operating the scrapers..

A stationary cone 1 rises from a base-plate
9. from which rise four standards 3, connect-
ed by a cap-plate 4, which supports the shell-
operating mechanism. A hard-steel annulus
6 fits upon the fixed cone, rests uponits base-
plate, and is prevented from turning upon
the cone by being keyed to it, the annulus for
this purpose having ribs 7, which engage
arooves in the walls of the fixed cone. Pref-
erably the cone terminates at the top In a
more acute cone 8, with the sloping walls of

1 which the upper edge of the steel annulus co-

incides to make the surface pitch regular.
The shell is of peculiar construction and par-
tially incloses and has a gyrating movement
directly upon the walls of the cone annulus.

| For this purpose the upper portion of the

shell forms an inverted cone 9, which termi-
nates in a bottom cylindrical offset part 10,
forming an interior recess and an annular
shoulder 11 at the junction of the cone with the
cylindrical offset. Abutting this shoulder a
steel annulus 12 is fitted to the inner recessed
wall of the cylindrical part of the shell and se-
cured to it by ribs 13 on the annulus-engaging
oroovesintheshell. Theinner wall of thisan-
nulus forms an acute angle with the walls of the
fixed cone, and the edge at the lower end ot
the annulus rests directly upon the walls of the
annulus of the fixed cone at a level that will
bring the top of theshell annulus about level
with the top of the annulus of the fixed cone,
forming thereby a V-shaped grinding-space
between the two steel rings. The cylindrical
part of the shell is extended upward to form
a circular trough or hopper 14 around the
conical part of the shell to form a supply-re-
ceptacle for the ore, and from it the ore is fed,
through openings 15 at the base of the con-
ical walls of the shell, into the pulverizing-
space between the two rings, there being for
this purpose a plurality of such openings, so
as to provide a regular and uniform feed to
the crushing-rings. This means of providing

an annular supply-hopper on a gyrating shell

forms an automatic feed for the machine and
is filled either.by hand or otherwise. |
An important feature of my invention 1is a

cylindrical shell resting with its full weight
and pressure in all its movements by its edge

on the fixed cone, hugeing the cone-walls with
a close-fitting edge, and holding the pulp 1n
the erinding-recess, letting it pass down only
as dust.
to the apex of the shell, rises and freely pierces
an opening eccentrically formed in a bevel-
oear 17, mounted in the top plate 4 on the
frame-posts, so that the rotation of the gear
will give and control a gyrating movement to
said shaft and a corresponding movement to
the shell upon the fixed cone, and thus give
the pulverizingactionupon theore. A power-
driven shaft 19, mounted on the frame, car-
ries a bevel-gear 20, which engages the bevel-

55

60

7C

75

30

QC

A guide-shaft 16, firmly connected

jole

I05



2/

10

L5

gear 17 in the opening in which the shell-
shaft freely engages and is driven by a fixed
and loose pulley. It is important that the
shell while resting freely upon the steel ring
of the fixed cone in its pulverizing function
should have provision for vertical adjustment
for Increasing its pressure on the fixed cone,

and this is effected as follows: The fixed cone
1s preferably hollow and isadapted to receive
and center a stud 21, fixed to and rising from
a tension-beam 22, which is suspended at each
end by a vertical rod 23, to the upper ends of
which a pressure-beam 24 is connected and
through an opening in which the shell-op-
erating shaft passes. The suspending-rods

- pass freely through the ends of the pressure-

20

beam and have hand-wheel nuts 25, by which
the suspended beam can be adjusted to main-
tain the pressure-beam under more. or less
tension -and to resist the tendency of the shell
to rise under the resistance offered by the ore
agalnst the shell-ring, as the connections for
effecting the pressure are exerted from the

- fixed cone upon the shell. By this construc-
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tion the fixed cone is made an abutment, from
which pressure is put upon the shell to regu-
late the fineness of the pulverizing operation.
At its point of suspension the shell is pro-
vided with ball - bearings 26. on which the
pressure-beam is seated to reduce the friction,
and 1t is important to note that the gyrating
movements of the shell-shaft are communi-
cated to the pressure-beam and through its
suspension - rods to the suspended tension-
beam, so that in every position of the shell
1t will be under the same tension in its pul-
verizing contact with the walls of the fixed
cone.

A ring 27 surrounds the base of the cone
and forms a pulp-trough into which the pul-
verized oredrops in the gyrating movements
of the shell around its edge contact with the

‘walls of the fixed cone, and from this trouch

the pulp is conveyed by any suitable means.

The means I have shown consists of a ring-
plate 28, mounted to rotate on suitable roller-
bearings 29 upon the edge of the trough-form-
ing ring 27 and carries on its under side a plu-
rality of scrapers 80, traversing the trough
and delivering the pulverized ore therefrom
through a bottom opening 81. The ring-plate

1s rotated by the gyrating movements of the

 shell-shaft by means of a vertical rod 392, se-
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cured to one of the standards and connected
by a forked arm 33 to the shell-shaft, while

~at the lower end said rod has a ratchet-arm

34, adapted to engage a ratchet-ring 35 onthe
scraper-carrying plate, and thereby cause the

- rotation of the scrapers within the trough.

60

For this purpose the ratchet-rod receives a |

rocking movement from the gyrating move-
ments ot the shell-shaft, as shown by dotted
lines in Fig. 4, and imparts such rocking
movements to the ratchet-arm, the free mount-

804,780

ing of the rod allowing it to rise and fall to ¢

cause the ratchet-arm tomove over the ratchet-
teeth in its backward movements.
T'he shell-actuating gear may be mounted

in any suitable way, and I have shown said
gear provided with a ring 86 on its under side,

fitted to rotate on ball-bearings 87, housed in

/O

the top plate, while the shell-shaft may have

ball-bearings seated within the opening 1n the
gear through which said shaft passes.

“In whatever position the shell assumes in
its gyrating movements it must rest at every
point under the same pressure upon the walls
of the fixed cone, and for this purpose the
points 38 of the bearing of the center stud 21
on the fixed cone is at a point about on a level
with the bottom of the shell or at such point,
as will cause the axis of the center stud and
the axis. of the shell-actuating shaft to be co-
incident in all positions of the shell, as seen by
dotted lines in Fig. 1. _

While the weight of the shell upon the
fixed-cone ring will cause a pulverizing of the
ore, yet the degree of fineness results from

‘the degree of pressure put upon the shell by

1ts connection with the tension-beam. The

shell-operating shaft passes freely through -

the opening in the gear about three inches
from its center and by the rotating of which
the shaft has the gyrating movements impart-
ed to it, and the friction on the shaft pro-
duced by the turning of the gear will cause
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saild shaft to have a continuous butslow rota-

tion, and thereby give the shell a compound
movement upon the walls of the cone-ring,
and thereby cause the wearing at the contact
of the edge of the shell-ring and the walls of

the cone-ring to be true and even at all points.

The apex of the fixed cone has a greater
pitch than its annulus, while the conical body
of the shell has a less pitch, thereby forming
anannular chute of the apex of the fixed cone,
into which the openings in the shell-walls
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communicate to cause the material to be fed

Infto the crushing-space.

The seating of the annulus in a recess and
agalnst an overhanging shoulder in the shell
and anchoring it to the shell to prevent the
rotation of the annulus renders it easy to re-
move and replace said annulus, and in like

manner the steel annulus of the fixed cone
may be renewed.

So far as I know and can find I am the first
to support a gyrating grinding-shell by an
unbroken circular edge bearing under pres-
sure directly upon the side walls of a fixed
cone, whereby a line-contact of pulverizing-
surfaces 1s obtained to effect a fine reduction
of the ore-pulp, and to maintain such line-
contact at every point of such edge in the cir-
cle of the shell under unyielding pressure ap-
plied to the shell from the under side of the
fixed cone as an abutment from which to ap-

ply a downward pressure upon the shell.

IIO

115

120

125




10

L5

20

30

35

40

804,780

I claim— - -
1. Inanorecrusher and pulverizer, atrame,
a cone fixed on the base thereof, and a ring

“shell freely resting by its lower edge on the

walls of said cone, means for imparting gy-
rating movements to said shell, means for ap-

plying pressure upon said shell centrally at1ts |

top from apoint centrally at the bottom of sa1d
fixed cone, and means for feeding the mate-
rial to the crushing-surfaces.

9. Inanorecrusherand pulverizer, a frame,

a cone fixed on the base thereof and a ring

shell mounted relatively to said cone to cause
it to rest with an unbroken annular grinding-
edoe contact upon the side walls of the cone,
means for imparting gyrating movements to
said shell, means for applying pressure upon
said shell, whereby in its gyrating movements
the orinding edge of the shell has unitorm
pressure at every part of its grinding edge
upon the conical walls, and means for feeding
the material to the erushing-surfaces.

3. In acrusher and pulverizer, a fixed cone,
a ring shell having an edge contact with the
side walls of said cone, a shaft fixed to and
extending from said shell, a stud centrally
engaging the bottom of said fixed cone, means
for imparting gyrating movements to said
shell -shaft. the bearing -point of said stud
against said cone and the circular edge con-

tact of said shell with the side walls of said

cone being substantially on the same horizon-
tal plane, and means connecting said stud and
shell-shaft for maintaining the continuity of
the pressure of the shell edge upon the cone-
walls at every point of the shell edge.

4. In a crusher and pulverizer, a frame, a
ixed cone having a steel annulas conforming
to said cone, ashell having at its base a cylin-
drical steel annulus, supported by its lower
edge upon the walls of said cone, a shaft fixed
to and extending from the top of said shell, a
base tension-beam having a stud centrally en-
oaging said fixed cone, a rod rising from each
end of said tension-beam, a pressure-beam en-
oaging said shaft, supported upon said shell,

~and having its ends connected to sald rods,

§oO
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means for adjusting the pressure of said beam

upon the shell, and means for imparting to -

said shaft a gyrating movement.

5. Ina crusher and pulverizer, a fixed cone,
a shell having an annulus supported at its
lower edge only upon the walls of said cone,

means for imparting a gyrating movement to

said shell, and means acting against the fixed
cone for imparting pressure to said shell under
its gyrating movement, and a feed-hopper car-
ried by said shell. - B
6. In an ore crusher and pulverizer. a fixed
cone, a pulverizing-shell freely supported
upon the walls of the cone, means for impart-
ing to said shell a gyrating movement, a stud
having a central bearing upon the under side

Ll

3

said shell and means for imparting to said
shaft a gyrating movement, the said center
stud being so disposed and related ‘to sald
shaft as to cause the lower edge of said shell
to have an unbroken supporting contact at

every point of its annular edge upon the walls

of said cone, and means connecting the fixed
cone and the top of the shell for maintaining
pressure of said shell at its edge contact upon
said cone. |

7 Tn an ore crusher and pulverizer, a fixed
cone, a shell, a guide-shaft fixed toand rising
centrally from said shell, means for imparting
to said shell-shaft gvrating movements upon
the side walls of said shell, and means for 1m-
parting pressure of the shell upon the walls
of the cone, consisting of a suspended base-
heam having a stud bearing centrally against
said fixed cone, a tension-beam movable later-
ally with the shell-shaft and resting upon the
top of the shell, and nutted rods connecting
the movable top beam and the base-beam and
adapted to conform to the gyrating move-
ments of the shell-shatt. '_
8. Inan ore crusher and pulverizer, a fixed
cone, a shell, a guide-shaft fixed to and rising
centrally from said shell, means for imparting
to said shell-shaft gyrating movements, &

L

‘trough surrounding the base of said cone, and

means rotatable upon and within said trough
operated intermittently by the gyrating move-
ments of said shaft whereby the pulverized
pulp is discharged from said trough.

9. Tn an ore crusher and pulverizer, a fixed
cone, a shell supported by its lower edge upon
the walls of the cone, a guide-shaft fixed to
and rising centrally from said shell, means
for imparting to said shaft a gyrating move-
ment, a trough surrounding the base ot the
cone, an annular ring having a plurality of
scrapers and mounted upon the wall ot sald
trough, a ratchet carried by said ring, a rod
having an arm engaging said ratchet-ring and
also having an arm engaging said shell-guide
shaft, whereby the gyrating movements of
said shaft cause the scrapers to traverse sald
trough. |

10. In an ore crusher and pulverizer, a fixed
cone. a shell supported at its lower edge upon
the walls of the cone, a guide-shaft fixed to
and extending centrally from said shell, a gear
mounted at the top of said frame and having
an eccentric opening within which said shaft
terminates, means for rotating said gear, a
trough surrounding the base of the cone, a
plurality of scrapers mounted on the outer
wall of and within said trough, and means for
rotating said scrapers engaging and operated
by the gyrating movements of said shell-shaft.

11. In an ore crusher and pulverizer, a fixed
cone, a shell supported at its lower edge upon
the walls of said cone, a guide-shaft fi
and rising centrally from said shell, means

of said cone. a guide and controlling shaft for i for imparting to said shaft a gyrating move-

xed to
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ment, a trough surrounding the base of the | to this speéiﬁcation in the presence of two sub-
cone, a plurality of scrapers mounted on the scribing witnesses. | |
outer wall of and within said trough, and

- means for rotating said scrapers operated in- | ALEXIS TETRAULT.
5 termittently by the gyrating movements of Witnesses: | |
said shell-shaft. ' J. H. LirTLE,

In testimony whereof I havesigned my name K. S. Burs.

o - [ LT Sry S,
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