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type that part of the main shafy which is lo-
cated above the center of gyration has a
gyratory motion, and this gyvatory move-

‘ment must, be provided for in such suspen-

sion-bearings. Moreover, the upper end of
the shaft must be so supported against lat-
eral thrust that it has at all times a rvela-
tively long bearing-surface against the part
. K - . . . -
within which it is journeled. In the con-
struction shown herein, iie shaft has a free

‘swing on & spherical surface described from a

oint in line 18, this line heing located at the
ower end of the eylindric portion 19 of the

-~ shaft, which constitutes the bearingisurface,

.15

and the shaft below this point being slightly
reduced in diameter. 1t follows that lateral
movement must be provided for in the bear-
ing members, which rest upon the support-

“ing-ledge 11, and this-movement I provide
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for by interposing between the under side of,
the ‘cap 14 and the ledge 11 a pair of washers’
20 and 21, 1'espective?' 7, which have parti
spherical meeting faces described from. a cen-
ter located in the axis of the shaft in the
plane of the line 18 and substantially coin-
cident with the center of gyration—-that is to
say, the upper surface of the lower washer 21
is convex and: the meeting or lower surface
of the washer 20 is correspondingly concave,

Preferably, and as herein shown, both of said

washers are capable of slight Iateral move-
ment independently of each other and inde-
pendently of. the bearings between which
they are interposed, the washers being to
this end made slightly smaller in external di-

~-ameter than the seat within which they rest,

- and having their central openings made
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slightly larger than the diameter of that part
of the mainshaft which they encircle.

In order to provide for lubrication of the
bearing parts, the cap member 14 is provided
with an annular recess 22 in its upper side,
from Which lead downwardly a plurality of
oil-ports 23, which open into an annular
groove 24, formed in the top surface of the
washer 20. From the groove 24 similar
ports 25 lead through the washer into an-
other annular groovk 26; formed between the
meeting surfaces of the washers, and from
the groove 26 other ports 27 lead down to the
top surface of the supperting-ledge. Pref-
erably a slight upturned lip 28 surfounds
the inner edge of the ledge 11, so as to tend to
retain the lubricant between the surface of
the ledge ‘and the washer 21, but neverthe-
less Iree flowway is provided over the lip 28
and downwardly between the inner edge of:
the ledge and the main shaft, so that the oil:
may pass downwardly to the cylindrical
bearing-surface 19 of the shaft. That part.of
the hub of the spider which coGperates with
this cylindrical bearing 19 -is lined with a
suitable bushing 29, which is capable of re-
moval for renewal. The entire uf)per end of
the hub is inclosed with a conical cap 30, as

-date a main
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is commaon, this cap being provided with a
removable screw-plug 31, oceupying an ap-

“erture through which oil may be poured.

- The operation of the mechanism has been:
clearly indicated in conilection with the de-
scription of the parts thereef, and need not
therefore be repeated. '

- While I have hercin shown and described
what I deem to be a preferred embodiment
of the invention, yet it will be obvious that

may be modified without departing from the
invention, and I do not thersfore mit my-
self to such details except in so far ds they
are made the subject of spectfic claims.

I claim— :

1. In a gyratory crusher, the combination
of a spider-head bored axially to accommo-
date & main gyratory shaft; a supporting-
sleeve ‘having screw-threaded engagement
with said spider-head and provided with an
internal annuiar supporting-shoulder, and a
main shaft provided at its upper end portion

“with an everhanging annular. shoulder sup-

ported by the annular shoulder of the sup-

porting-sléeve. - -

. In agyratoryrerusher, the combination
of a spider-head bored to accommodate the
upper end of a main gyratory shatt, a sup-
porting-sleeve externally serew-threaded
vertically adjustable in said spider-head; an
inwardly-projecting, upwardly-facing annu-
lar supporting-shoulder -upon said sleeve, a
main shaft provided with an annular over-
hanging supporting-shoulder adapted to co-
operate with the supporting-shoulder of the
sleeve, and an independent bearing-ring in-
terposed between said shoulders.

L LLO L 3 . : 15
the details of construction and arrangement . .
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" 3: In & gyratory crusher, the combingtion

of a spider-head.bored to accommeodate the
uppel” end of & rain gyratory shatt, a sup-

- porting-sleeve vertically adjustable in sald

spider-head, means for locking said-sleeve in -
adjusted position, an inwardly-projecting, -
upwardly-facing annular supporting-shoul-
der upen said sleeve, & main gyratory:shaft -
provided with an annular overhanging sup-’
porting-shoulder adapted tc codperate with
the shoulder of the sleeve, and & washer
member interposed between said shouldéred
parts, one face of said washer member being
formed with a surface concentric with the.
center of gyration of said main shaft, and 2
contacting member which engages said sur-
face provided with & corresponding surface.

4. In's gyratory crusher, the combination.
of a spider-hiead bored axially to accorhmo-
yratory. shaft, a sapporting-
sleeve vertically adjustable in said’ spider-

head and provided with an internal antutar

supporting-shoulder, a main shaft provided

-with: an annular - overhanging supporting--

shoulder arranged in overlapped relation to
thga supporting—shoulder of the sleeve, and a
pair of bearing-rings interposed between
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. said shoulders in' superposed relation, the
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meeting surfaces of said bearing-rings being
formed  substantially concentric with the
center of gyration of the main shaft.

5. In a gyratory crusher, the combination
of a spider-head bored axially to accommo-
date a main gyratory shaft, a supporting-
sleeve vertically adjustable in said spider-
head and provided with an annular inwardly-
projecting supporting-shoulder, a main shaft
provided at its upper end with a detachable
cap member, the peripheral portions of
which project beyond the sides of the main
shaft and form an overhanging supporting-
shoulder, and one ornore bearing-ringsinter-

posed between the shoulder of said cap mem-

ber and the annula~

shoulder of the support-
ing-sleeve. '

2]

6. In a gyratory crusher, the combination
of a spider-head hored to accommodate the
upper end of a main shaft and counterbored
above the bearing for said main shaft, a fixed
bushing seated in said counterbore and in-
ternally threaded, a sup orting - sleeve ex-
ternally threaded and itting within said
bushing, said supporting-sleeve being pro-
vided with an inwardly-projecting annular
supporting-shoulder, and a main shaft pro-
vided with an annular overhanging shoulder
overlapping the shoulder of the supporting-
sleeve and supported by the latter, substan-
tially as deseribed.

WILLIAM A. SPRING:

Witnesses:

Avserr 1. GravEs,
Freorrick C. Goobwix,
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