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To all whom it may concern.:

Be it known that I, JoYy B. RuoDES, 2 citi-
zen of the United States, residing at Chicago,
in the county of Cook and State of Illinois,
have invented certain new and useful Im-
provements in Gyratory Crushers, of which
the following is a specification.

This mvention relates to improvements in
gyratory crushers, and refersmore specifically
to an 1mproved construction in suspension-
bearings for the main gyratory shaft of such
crushers.

The salient object of the present invention
13 to provide a construction in which the
maln shaft 1s supported in such manner that
its weightis carried upon annular supporting-
shoulders having bearing - surfaces formed
concentrically with the axis of gyration and
osclllation of the main shaft and located as
near the center of such oscillation as the ex-

- ternal diameter of the main shaft will permit,
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whereby the relative movement of one bear-

Ing member upon another is reduced to a
minmmum, and the bearing-surfaces are at all
times 1n full-face contact with each other.
Subordinate objects of the invention are to
provide a construction which enables . the
main shait to be bodily adjusted up or down
without disturbing the bearings and without
changing the area of bearing-contact; to
provide a construction which enables those

members which take the direct wear to be

independently constructed in the form .of
relatively small parts capable of being read-

‘1ly formed from the material best suited; to

provide a construction which may be applied
with slight modification to most of the
gyratory crushers now in common use with-
out necessitating great or expensive changes
n the latter; to provide a construction which
affords absolute freedom of movement of the
gyratory shatt without bringing upon the
bearings undue stresses; to provide a con-

struction which may be readily kept in thor-
oughly well lubricated condition, and in gen-

eral to provide a simple and improved con-
struction of the character referred to.

To the above ends the invention consists
in the matters hereinafter described, and
more particularly pointed out in the ap-
pended claims.

The invention will be readily understood

ing had to the accompanying drawing, in
which the single figure illustrates, chiefly in
axial section, but partly in perspective, the
hub portion of a spider-head, fragmentary
portrons of the spider-arms, the upper end
portion of the main gyratory shaft, and my

- 1mproved suspension-bearing applied to said

parts.

Referring to the drawing, 1 designates as a
whole the spider, which is provided with an
axial bore 2 to accommodate the upper end
of the main gyratory shaft 3 and is counter-
bored, as indicated at 4, to form a cylindric
recess, terminating at its lower end in an in-
wardly-projecting angular supporting-ledge
or shoulder 5. Within the recess referred to
is fitted and seated a cylindric bushing 6,
the lower end of which rests upon the sup-

porting-ledge 5 and the inner surface 7 of

which forms the bearing or journal surface
which takes the lateral thrust of the main
shatt.

The upper end portion of the main shaft is
threaded, asindicated at 8, throughout a con-
siderable distance, and upon said threaded
portion 1s fitted a wearing-sleeve 9, the inte-
rior of which fits accurately upon the upper
cylindric portion 3’ of the main shaft, but
1s capable nevertheless of adjustment up and
down upon the latter by means of its screw-
threaded engagement with the part 8. In
order that the wearing-sleeve 9 may be
locked 1n adjusted position, a keyway is
formed partly within the threaded portion 8
of the shaft and partly within the wearing-
sleeve, as indicated at 10 and 10, respec-
tively, and within this keyway is seated a
key 11. In order to lock the wearing-sleeve
with absolute rigidity upon the main shaft,

that portion of the sleeve which is internally
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threaded 1s divided at one side, as indicated

at 12, provided with clamping-ears 13 13/,
and a clamping-bolt 14 inserted there-
through. The sleeve is also provided with
one or more spanner-lugs 15, whereby it may
be rotated after being released.

[t will be understood from the foregoing
description that the wearing-sleeve consti-
tutes a member which is rigid with the main
shaft 1n operation and the exterior of which
constitutes the bearing-surface which coop-
erates with the interior of the bushing 6, but

from the following description, reference be- | which nevertheless permits the main shaft to
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be raised and lowered therethrough. As an | main shaft is free to move under the crushing
stress into a full-line bearing with the interior

important feature of the present imvention 1
provide the lower end of this sleeve with bear-
ing-surfaces which are utilized to support the
weight of the main shaft, and these bearing-
surfaces are formed concentrically with the
center of gyration of said main shaft and are
located as near this center as practicable.
The main body portion of the wearing-sleeve
above these lower bearing-surfaces 1s slightly
conical or tapered, its walls being shghtly up-
wardly convergent, as shown. In construct-
ing the wearing-sleeve I form the lower end
thereof convex, forming the same upon the
arc of a radius from the center of gyration 1n
the main shaft to a point of maximum diam-
eter of the wearing-sleeve, and the convex
end 16 thus formed is arranged to rest upon
and engage a supporting member 17, having
a, correspondingly concavely curved surface.

18 indicates a dotted line assumed to mter-
sect the axis of the main shaft at right angles
in the transverse plane of maximum diame-
ter of the wearing-sleeve, in which line the
center of gyration falls.

Theoretically 1t i1s possible to so construct
the wearing-sleeve upon the main shaft, the
internally-cylindric bushing which confines
the shaft against lateral movement, and the
parti-spherical lower end bearing i such
manner that movement of the concave mem-
ber 17 is unnecessary, or, in other words, this
part might theoretically be made mtegral
with the spider head or bushing 6, rigidly
mounted 1n the spider-head. Practically,
however, it is impossible to provide mathe-
matically-ticht bearings, and 1t follows that
if the slichtly-conical exterior of the wearing-
sleeve 9 is at all times to have a tull line bear-
ing against the interior of the bushing 6 with-
out necessitating any riding-up motion on
the part of the main shaflt then the bearing
member 17 must be made capable of a very
slicht lateral movement or a movement with
the gyrating shaft. Accordingly I make said
bearing member 17 as an independent ring,
the lower surface of which 1s substantially
perpendicular to the axis of the main shaft
and accurately fits and rests upon a fixed
wearing-ring 19. The wearing-ring 17 1s of
sufficiently smaller external diameter than
the interior of the bushing 6 to afford such lat-
eral movement, such clearance being ndz-
cated at 20. The object of providing the 1n-
dependent ring 19 is simply to facilitate the
construction of a proper seat or support for
the ring 17, made of suitable metal, irom
which it will be understood that 1t 1s not nec-
essarily constructed independently of the
bushing or spider-head. '

With the parts constructed as described 1t
will be obvious that a perfect face-to-face or
full-surface contact bearing is at all times af-
forded between the sleeve member 9 and the

' not, therefore, be repeated.

of the bushing. It will be further noted that
these relations are unaffected by the raising
or lowering of the main shaft and also that
the fit between the convex portion of the
wearing-siceve and the wearing-ring 17 and
the fit between the latter and the rigid ring
19 are such that, in effect, a well sealed at 1ts
lower end is formed betweenthe interior of
the bushing 6 and the parts moving with the
main shaft, and accordingly this unoccupied

. space may be filled with oil, and the o1l will be

confined against leaking out except In so far
?s it works through between the bearing-sur-
aces.
oreat importance, because 1t enables the
mechanism to be kept perfectly lubricated as
to those parts which take the heaviest wear-
ing stress with the use of a minimum amount
of oil and without employing any means for
circulating the oil. In order that the parts
may be thus kept lubricated and at the same
time protected against ingressive airt, the
upper end of the spider-hub 1s inclosed in a
removable cap 21, which 1s provided with an
oil-inlet 22, normally closed by a plug 23.
The operation of the mechanism has been
fully set forth in connection with the descrip-
tion of the construction of the parts and need
[t1s to benoted,
however, that some of the detailsof construc-
tion and arrangement may be modified with-
out 1 any sense departing from the inven-
tion or the spirit thereof, and accordingly 1
do not limit myself to the exact details shown

and described, except to the extent that they

are made the subject of specific claims.
I claim as my invention— |
1. In a gyratory crusher, the combination

| of a spider-head bored to accommodate the

upper end portion of the main gyratory shatt,
a supporting ledge or shoulder upon the inte-
rior of said spider-head, a mam gyratory
shaft, a wearing-sleeve mounted upon the
upper end portion of said main shait and ex-
tending both above and below the center of
oyration of said shaft, the lower end of said
sleeve being formed with a convex upper sur-
face projected from a center substantially co-
incident with the center of gyration and sup-
ported by the said ledge or shoulder of the
spider-head. ' |

2. In a gyratory crusher, the combination
of a spider-head bored to accommodate the
upper end portion of the main gyratory shatt,
a supporting ledge or shoulder upon the inte-
rior of said spider-head, a main gyratory
shaft, awearing-sleeve mounted upon the up-
per end portion of said mainshaft and extend-
ing both above and below the center of gyra-
tion of said shaft, the lower end of said sleeve
being formed with a convex bearing-surface
projected from a center substantially coin-

65 bearing-ring 17, while at the same time the | cident with the center of gyration, and a
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bearing member interposed between said | mounted upon the upper end portion of said

wearing-sleeve and supporting ledge orshoul-
der. - |

3. In a gyratory crusher, the combination
of a spider-head bored to accommodate the

upper end portion of the main gyratory shaft,

a supporting ledge or shoulder upon the inte-
rior of sald spider-head, a main gyratory
shaft, a wearing-sleeve adjustably mounted
upon the upper end portion of said main
shaft and:extending above and below the
center of gyration of said shaft, the lower end

of said sleeve being formed with a convex

bearing-surface projected from a center sub-
stantially coincident with the center of gyra-
tion, and a bearing member interposed be-
tween said wearing-sleeve and said support-
g ledge or shoulder.

4. In a gyratory crusher, the combination
with a main frame-support bored to accom-
modate the upper end portion of a gyratory

shaft, a supporting ledge or shoulder upon

the interior of said frame, a main gyratory
shaft, a bearing-sleeve adjustably mounted
upon the upper end portion of said main
shaft and extending both above and below
the center of gyration of the shaft, the lower
end of said sleeve being formed with a convex
bearing-surface projected from a center sub-

stantially coincident with the center or gyra-

tion, and a bearing-ring provided with a con-
cave upper surface contormed to the lower
end surface of the wearing-sleeve interposed
between said wearing-sleeve and said sup-
porting ledge or shoulder and free to move
laterally. _

5. In a gyratory crusher, the combination
of a spider-head bored to- accommodate the

upper end portion of a main gyratory shaft, a ;

supporting ledge or shoulder upon the inte-

‘rior of said spider-head, a main gyratory
shaft, a conical wearing-sleeve adjustably |

- main shaft and extending both above and be-

low the center of gyration of said shaft, the
sald sleeve being provided with a down-
wardly - convex bearing - surface projected
from a center substantially coincident with
the center of gyration and formed upon a ra-
dius from the said center to a point on the
bearing-surface of the sleeve in the trans-
verse plane of 1ts maximum diameter, and a
bearmg-ring interposed between the convex
surface of said wearing-sleeve and said sup-
porting ledge or shoulder.

6. In a gyratory crusher, the combination
of a spider-head bored to accommodate the
upper end portion of a main gyratory shaft, a
supporting ledge or shoulder upon the inte-
rior of sald spider-head, a bearing member
carried upon the upper end portion of said
main shaft having an external approximately
cylindric but slightly conical upper portion
and a parti-spherical downwardly-convex
lower portion, and a bearing-ring interposed
between said parti-spherical portion and the
supporting ledge or shoulder carried by the
spider.

7. In a gyratory crusher, the combination
of a spider-head bored to accommodate the
upper end portion of a main gyratory shaft, a
supporting ledge or shoulder upon the inte-
rior of said spider-head and located below the
center of gyration of the main shaft, and ball-
and-socket-like fittings between said sup-
porting-ledge and the main shaft wherebythe
unoccupled space between the main shaft

| and 1nterior of the spider, above said fittings

constitutes a well substantiallysealed against
the escape of o1l by gravity flow.
JAY B. RHODES.
Witnesses:
ArLBERT H. GRAVES,
FrREDERICK C. GOODWIN.
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