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To all whom it may concermn:

Beitknown thatl, EbwARD DESCOU CHES-
TER, engineer, a resident of 120 Bishopsgate

‘street within, in the city of London, Eng-

land, have invented new and useful Improve-

ments in Crushers for Ore and other Materi-

als, (for which an application for patent has

- been filed in Great Britain, dated November

IQ

29, 1899, No. 23,816,) of which the following

is a fuall, clear, and exact description.
This invention relates to erushers for ore

and other materials of the type in which a

“erushing-cone carried by an upright spindle

is caused to gyrate within a conical ¢rushing-
hopper or ‘‘concave,” motion being commu-
nicated to the spindle by means of a driving-
wheel mounted to rotate coaxially with the
crushing-hopper and having an eccentric ap-

~erture through which the spindle passes
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freely, the spindle being held at top in co-
axial alinement with the crushing - hopper

and with the driving-wheel and supported at

bottom upon a foot-step bearing, affording
freedom for the gyratory movement of the
spindle. - - |

The invention relates, first, to means for
adjusting the position of the crushing-coune
vertically within the crushing-hopper in
which it works, the object of such adjustment
being to enable the size to which the mate-
rial is crushed to be regulated with ease while
the machine is working.

The invention relates, secondly, to means

" for enabling the whole of the mechanism
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whereby the adjustment just mentioned is et-
fected to be readily removed for cleaning or
repair. - g

The invention is illastrated in the accom-

panying drawings, forming part of this speci-
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fication, wherein— | |
- Figurelisaside elevation of the improved
crusher, the right-hand side of the figure be-
ing shown in axial section.
elevation of the gearing by which the verti-
cal adjustment of the crushing-cone 1s ef-
fected, shown separate from the machine as
a whole and with the under carriage in sec-
tion. FHig. 3 is a plan of the top of the ma-
Fig. 4 is a section on line a b, Fig. 3.
Similar reference - numerals denote like
parts in all the figures. '

Fig. 2 is a rear

( According to this invention the head or cap

1, in which the upper end 2 of the gyratory
spindle 3 is received and maintained in axial

‘alinement with the crushing-hopper 4 and

driving-wheel 5, is formed with supporting-
arms 6 6, preferably two in number, each arm
being eurved in plan, as shown in Fig. 3, and
sloped on the upper surface 7, as shown In
Fig. 4, the concavity of the curvature and the
direction of the slope being such as to cause
the material thrown into the crusbhing-hop-
per on coming in contact with the arms 6 to
be distributed around the circumference ot
the crushing edge 8 and in the direction of

‘motion of the crushing-cone 9, as indicated

by the arrowin Fig. 3. By this arrangement
access of material to the crushing edge 81s
facilitated, choking of the hopper above the
ievel of that edge is prevented, and every
portion of the circumference of the crushing
edge 8 is kept constantly supplied with ma-
terial to be crushed, so that the output of the
machine is increased in comparison with that
of machines of the same class as usually con-
structed. | |

In order that the crushing-cone 9 may be
raised or lowered within the crushing-hopper
or concave 4, so as to regulate the size of the
fragments that fall from the ecrushing edge 8,
the foot-step 10, upon which the lower end 11
of the gyratory spindle 3 rests and works, 1s
supported upon the top of a vertical shatt 12,
whose lower end is stepped in a socket 13
within a box 14, having a limited vertical
(but not rotary) movement within a casing
15, suspended from the framing and free to
rotate about the vertical axis of the machine.
The vertical shaft 12, which sapports the
spindle 3, passes down through and is main-
tained vertical by a cylindrical sleeve 16, rig-
idly attached to and depending from the fram-
ing of the machine or, as shown, from the
bearing 17, in which the boss 18 of the driv-
ing-wheel 5 rotates. Thesleeve 16 hason its

| outer surface toward the upper part a strong

flange 19, serving to support and center the
suspended casing 15, above referred to, the
casing being for this purpose bored internally
at its upper end to fit around the flange 19
and

| of the casing and bearing upon the upper sur-

provided with a ring 20, bolted to the top -
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“therein.

face of flange 19. On the exterior of the
sleeve 16 is formed a strong screw-thread 21,
adapted to support conical rollers 22 23,
mounted to rotate on studs 24, projecting in-
wardly from the walls of the box 14, in which
the vertical shaft 12 is stepped. |

The bosses 25 26, in which.the studs 24 are

fixed, project outwardly from the walls of the
box 14 and engage in vertical slots 27 (see

Fig. 2) in the walls of the casing 15, so as to

prevent the box 14 from rotating relatively to

sald casing, but permit it to move vertically
Inordertolimitsuch vertical move-.

ment, a stop 28, fixed to the casing 15, projects

‘Into one of the slots 27 beneath and in the

path of the corresponding boss 25, the latter
having a shoulder 29, Fig. 2, adapted to en-

‘gage with the stop 28 when the limit of move-

ment 1n the downward direction is reached,

the limit in the upward direction being de-

termined by boss 2Z meeting the upper end
30 of the slot 27. Fixed around the outside
of the casing 15, at its upper part, is a worm-

tached to the upper part of the sleeve 186.
‘The shaft 33 may be rotated at will by a hand-

wheel 36, keyed upon it, so that by turning the-
‘hand-wheel in the one or the other direction
the outer casing 15 may be caused to rotate | crushing-cone suspended, as described, the
‘entire adjustment mechanism may be with-
consequently ascends or descends by reason |
of therollers 2223, carried by it, runningupon

and to carry around with it the box 14, which

the helical path formed by the serew-thread

16. It follows that the vertical shaft 12,
which 1s stepped in the box 14, will likewise

ascend or descend, causing a corresponding
vertical adjustment of the gyratory spindle3 |
and crushing-cone 9, carried thereby. Hence |

thereis left between the periphery of the cone

9 and the lower or crushing edge 8 of the:
crushing-hopper 4, within which it works, a
space greater or less, according to such ad-
Justment, through which space fragments of |

greater or lesssize are accordingly free to fall.

As a safeguard against accidental movement

of the spindle 3 and crushing-cone 9 in the

downward direction, due to jarring or other |

cause, the worm-shaft 33 carries a ratchet-

~wheel 37, with which engages a detent-pawl

38, pivoted on the frame of the machine and
capable of being thrown out of gear with the
ratchet-wheel when it is desired to lower the
spindle and erushing-cone. |

~ Owing to the dust and gritinseparable from

crushing operations, it is of great importance

-that all working parts of the machine should

be readily accessible for purposes of cleaning
and repair. To this end the gearing just de-
scribed, whereby the vertical adjustment of
the gyratory spindle 3 is effected. is made

chine and provided with means whereby it
may be easily removed from beneath the ma-
chine and replaced, as required. The sleeve

the bolts 41 being unfastened the easing is

chine,.
_ to be reattached in working position, it is
5 21 on the outer surface of the vertical sleeve
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tary casing 15 and the inner box 14, in which
the vertical shaft 12 is stepped, has a flange
39 at or about the level of the foot-step 10,
on which the spindle 3 rests, this flange be-

ing normally bolted to the machine-framing

.or, as shown, to the bottom flange 40 of the

bearing 17, in which the boss 18 of the driv-
ing-wheel 5 rotates, by means of holding-up
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bolts 41, so as to be readily detachable, and -

the casing 15 is adapted to rest upon a car-
riage 42, having wheels 43, ranning on rails

44 beneath the machine, the height of the
carriage being such that on merely unfasten-
1ng the holding-up bolts 41 the weight of the

entire adjustment mechanism comes upon the
carriage 42. The level of the top of the car-
riage is, however, so far below the level of
the  bottom-of the casing 15 when the latter
i1s fixed in position on the machine that upon
allowed to drop a short distance, just suffi-
cient to permit of the foot-step bearing 10

c¢learing the lower end of thespindle 3, the
. wheel 31, with which gears a worm 32, whose |-

shaft 35 1s journaled in bearings 34 35, at-

being meanwhile supported:by lifting-tackle
made fast to an eyebolt secrewed for the time

‘being into a tapped hole provided in the up-
per end 2 of the spindle 3.
1ng been unfastened and the spindle and

The bolts 41 hav-

drawn on the carriage 42 from under the ma-
When the adjustiment mechanism is

run into place vertically beneath the ma-

‘chine, whereupon the bolts 41 being inserted
and serewed up the entire adjustment mech-
anism I8 raised and secured again in its origi-
nal position.

It will be seen that by the ar-
rangement above described any disturbance
of the driving-gear or other portions of the

‘machine during the removal'and replacement
of‘the adjustment mechanism is avoided.
 One side of the framework of the carriage

42 1s made open, as indicated at 45, Fig. 2

b

80 as to facilitate running the carriage into
and out of position-beneath the machine.

Having now particularly described and as-
certained thenature of the said invention and

1n what manner the same is to be performed,

I declare that what I elaim is—

1. In an ore-crushing machine of the kind
specified the combination with the upright
gyratory spindle and with the crushing-cone
carried thereby, of means for supporting and

vertically adjusting said cone within the
crushing-hopper or concave of the machine so

as to vary the size of the fragments produced
by the machine while the latter is at work,

i sald means comprising a foot-step bearing for

the gyratory spindle; & vertical shaft sup-
porting said bearing; a vertical guide-sleeve
for said shaft fixed to the framework of the
‘machine; a box carrying a step-bearing for
the shaft and mounted upon rollers support-
ed and adapted to run upon a helical rib in

16, which supports- the outer suspended ro- | one with said guide-sleeve; acasing rotatably
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slung from the framework of the machine ox-
ternally of said box and adapted to afl
latter freedom of vertical but not of rotary

‘ord the

movementrelatively to the casing; and means
for rotating said casing so that the rollers
may be caused to ascend or descend upon the
said helieal rib to adjust thelevel of the erush-
ing-cone while the machine is in operation,
substantially as specified. "
2. In an ore-crushing machine of the kind
specified, the combination with the crushing-
cone and with the gyratory spindle which car-
ries it, of means for supporting and vertically
adjustingsaid crushing-cone within the crush-
ing-hopper or concave of the machine while
the latter is at work, said means consisting
essentially of a vertical support provided with
an external screw thread or rib and a frame
or box arranged when turned to screw verti-
cally upon said support and carrying the toot-
step bearing upon which the gyratory Spin-

dle rests, in combination with & member rev-

oluble about but incapable of longitudinal
movement relatively to theaxis of the boxor
frame, and engaging with said box so as to
impart rotary movement thereto, and gear-
ing adapted to revolve said member and to
hold it in any required position.

3. In an ore-crushing machine of the kind
specified, the combination with the crushing-
cone and its spindle, of & vertical support, a
shaft adjustable vertically in said support
and supporting at its upper end the foot-step

bearing for the spindle, a box or frame in
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which the lower end of said shaft is stepped,

the said box being vertically adjustableon the
said support, and mechanism for adjusting

the said box and carried by the sald support,

the said vertical support being detachably

connected with the machine at or about the

level of the foot-step bearing of the spindle,
30 a8 to enable said supporting and adjusting |

mechanism to be withdrawn by a horizontal
movement from beneath the spindle without
raising the latter and without disturbing the
driving-gear or other parts of the machine,.
4. In an ore-crushing machine, the combi-
nation with the erushing-coneand its spindle,
of a vertically-arranged sleeve, having an ex-
ternalscrew-thread and provided with a flange
at its upper end by which it is detachably con-
nected with the machine, a shaft guided by
said sleeve and supporting the foot-step bear-
ing for said spindle, a-box in which the shaft
is stepped the said box being mounted to turn
on the sleeve and adjustable vertically there-
on, a casing engaging said box to turn the

same, and means for turning the casing, the |

said box and casing and means for turning
the latter being supported by the said sleeve,

&

the flange by which the sleeve is detachably

connected to the machine being located at or
‘near the level of the foot-step bearing of the
“spindle,whereby thesaid sleeve and the mech- -

anism carried thereby may be readily with-
drawn from beneath the spindle,substantially
as set forth. | |

5. In an ore-crushing machine, of the kind
specified, the combination with the crushing-
cone and with the gyratory spindle which car-
ries it, of means for supporting and vertically
adjusting said erushing-cone,said means com-
prising a frame or box carrying the foot-step
bearing upon which the gyratory spindle rests,
a helical rib upon which said frame or box 18
supported, the frame or box being provided
with means whereby it may be raised or low-
ered at will by being rotated in contact with
the helical supporting-rib, a casing mounted
to rotate and provided with vertical slots in
its walls adapted to be engaged by projections
on the said box or frame, and means for ro-
tating said casing, substantially as specified.

6. In an ore-crushing machine of the kind
specified, the combination with the crashing-
cone and with the gyratory spindle, of a frame
or box ecarrying the foot-step bearing upon
which the spindle rests, the said box having
inwardly-projecting studs provided at their
ends with rollers, a vertical support provided
with a helical rib or screw-thread on which
the said rollers aresupported, a casing mount-
oed to turn and engaging the said box to ro-
tate the same, and means for rotating said
casing, substantially as set forth.
- 7. In an ore-crushing machine of the kind
specified, the combination with the crushing-
cone and with the gyratory spindle which car-
ries it, of a frame or box carrying the foot-
step bearing upon which the gyratory spindle
rests, a vertical support provided with a hell-
cal rib upon which said frame or box 18 sup-
ported, the frame or box being provided with
means by which it may be raised or lowered
at will by being rotated in contact with the

said helical rib, a member mounted to rotate
about the box and provided with vertical

slots adapted to be engaged by projections on
the said box or frame, to 1mpart rotary move-

‘ment thereto, means for rotating the said

member, and means for limiting the vertical
movement of the box or frame, substantially
as described. | -

~ Signed by me, the said EDWARD DESCOU
CHESTER, this 13th day of June, 1900.

EDWARD DESCOU CHESTER.

In presence of—
- WALTER J. SKERTEN,
- JOSEPH LAKE.
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