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Be it, A. 

citizen ci the United States, resitti: vey, in the coi. ity of Cool and State of lili 5 

improvements in Gyratory Crusher's, of which the following is a specificatiot. 
This invention relates to improvenients in gyi'atory crushers, and refers ingre specific 

ally to an improved construction. ii) sus persion-bearings for the main gyrat-gry shaft. 
The salient object of the present inventier. 

is to provide a constructioli in which the i. great weight of the gyratory iiii) silii it i:id. 
5 crusher-head carried thereby is carriest ly a suspension-bearing which provides a la 
and substaintially lavarying a 'ca, of bearing 
surfaces, the character of the support, being substantially unaffected by the gyrat (): 

} innovements of the shaft, wiile the necess: 
freedom of novellent of the at 2: to inst Ire full bearing against the laterially - coilfilling oulthal relains unimpaired. 
Subordinate objects of their vention are to provide a coastruction which perihits the 

gyratory shaft to osciliate freely without necessitating any bodily rising or failing a love 
inent of the same, this end being iccoli plished by providing Juain Supporting-sur 
faces has upon each other and disposed 
in an arc concentrie with the center of gy :- 
tion; to provide a construction which psi 
mits adjustment of the crusher-ilead up OT 
down to vary the throat - opening of the 
crusher and the size Öf the product with gut 
the Jiecessity of stopping the crusher; to pro 
vide a construction which may be kept thorougly lubricated and requires initial in 

3. 

2 5 

3. 

amount of attention to prevent it froin get 
40 ting out of order; to provide a construction. 

which enables most of the machines whici 
are now in common use to be conveniently and economically remodeled to ein body the 
present invention and improvemenis, a sld, il general, to provide a simple and improved 
construction of the character referred to. 
To the above ends the investio; consists 

in the matters hereinafter described, and more particularly pointed out in the appended 5o claims. - 

The invention will be readily understood from the following description, reference b2 

45 

gy that I, WILLIA. A. SpRING, il, i 
gai : 31 

nois, have invenied certain new alid useful 

Aet,3rg at eit, f 
2atented Jan. 1, 190 1905, Serial No. 243,65. 

e acc:) panying drawing, for in 
ki, wherein the single view 

it it the central portion of Seti &Xial 
yratory shaft and aly in proved 

3ring suspe!) is said shaft. 
ing to the drawiils. i designates, as 
the spider-head, of which only tie 

is . of huh portion and sign) eitary 
of tile two radial : ; ; ) is are showin, it be 

a liciet's tot} i that tilis spiter-lead is of a 
usual {{i}st. Fuction 3 it r is its general for in alth 8.11a, geti 

- 

eit are cil ceiled. ii) : 
injiai recess 2, foilii e i coil centricitly wit. 
the jail vertical bearijg 3 of the spider-hub, 

st it able cylindrica ushing 4, 
irately Y; thi: said 3 inj (liar seat 

yed against 1: Gvenient, therei) by 
it a renovabic key 5. The iterior of 
is is screw-threaded, as it dicated at {{ceive a rail bearing-sleeve 7, exter 

in reakicd to it, therein ai)d provided 
r end witi Silitaile spanner-recesses 'eby it lay be adjusted to position. 
rig-sleeve constitutes the leans for raising and lowering line):til stilit, and 

to this end a keyway is forted partially 
within the exterior of the iushing, as indi 
:::ied at 9, and artially within the sleeve, 
as indicated at 9', within which is seated a 
renoyable key 10, which serves to lock the paits in liljisted "eatio. 
The lower end of the sleeve 4 is provided iii. 2; it:yardy-extending annular flange 

Ji, which fort, is the main support rics lite gyratory shaft. 
ignities the nail, shaft, which is re 

per eld, a 3 indicated at 13, and 
there to : cap 14 of larger diame 

, so as to overhang the Sup it is-flage i 1. This cap is R.E. 
igidly contected with the shaft by Tileans of it, eyeloit 15, extending centrally there 

is and thi'eaded into the end of the 
shaft, as idicated at 8, the eyebolt Serv ling the double function of securing the cap 
to the shaft aid providing a reals whereby 

" 

{rushci for reair or replacement. is ield rigi 
: the shaft by linea is of a dowel-pil projecting 
partly into each citler, as indicated at 17, 

| As is wel understood is citishers of this 

The cap 

ai, 

the hail shaft may be ified out of the 
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type that part of the main shaft, which is lo 
cated above the center of gyration has a 
gyratory motion, and this gyratory 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 rela 
tively long bearing-Surface against the part 

t m 

within which it is journed. In the con 
struction shown herein, fise shaft, has a free 
swing on a spherical surface described from a 
oint in line 18, this line being located at the 
ower end of the cylindric portion 9 of the 
shaft, which constitutes the bearing surface, 
and the shaft beiow this point being slightly 
reduced in diameter. It 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 
2. 
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for by interposing between the under side of 
the cap 14 and the ledge 11 a nair of washers 
20 and 21, respectively, 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 lateral 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 
slightly larger than the diameter of that part 
of the main shaft which they encircle. 

In order to provide for lubrication of the 
bearing parts, the cap member 4 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 groove 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 supporting-edge. Pre? 
erably a slight upturned lip 28 surrounds 
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 free flow way 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 his of the spider which coöperates with 
this cylindrical bearing 9 is lined with a 
suitable bushing 29, which is capable of re 
moval for renewai. The entire EPE end of 
the hub is inclosed with a conical cap 30, as 

889,90i. 

is common, this cap being provided with a 
removable Screw-plug 31, occupying an ap 
erture through which oil may be poured. 
The operation of the mechanism has been 

clearly indicated in connection with the de 
scription of the parts thereof, and need not 
therefore be repeated, 
While I have herein 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 therefore limit my 
self to such details except in so far as they 
are made the subject of specific claims. 

claim 
1. In a gyratory crusher, the combination 

of a spider-head bored axially to accommo 
date a main gyratory shaft, a Supporting: 
sleeve having screw-threaded engagement 
with said spider-head and provided with an 
internal annular supporting-shoulder, and a 
main shaft provided at its upper endportion 
with an overhanging annular. shoulder Sup 
ported by the annular shoulder of the sup 
porting-sleeve. * 

2. In a gyratory crusher, the combination 
of a spider-head bored to accommodate the 
upper end of a main gyratory shaft, a Sup 
porting-sleeve externally screw-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. 
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the details of construction and arrangement 
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3. In a gyratory crusher, the combinition. 
of a spider-head. bored to accommodate the 
uppei end of a main gyratory shaft, a sup 
porting-sleeve vertically adjustable in said 
spider-head, neans for locking said sleeve in 
adjusted position, an inwardly-projecting, 
upwardly-facing ailinular supporting-shoul 
der upon said sleeve, a main gyratory, shaft 
provided with an annular overhanging sup 
porting-shoulder adapted to coöperate with 
the shoulder of the sleeve, and a washer 
member interposed between said shouldered 
parts, one face of said washer member being 
formed with a surface concentric with the 
center of gyration of said main shaft, and a 
contacting member which engages said sur 
face provided with a corresponding surface. 

4. In a gyratory crusher, the combination. 
of a spider-head bored axially to accorhimo 
date a main gyratory, shaft, a sapporting 
sleeve vertically adjustable in said spider 
head and provided with an internal annular 
supporting-shoulder, a main shaft provided 
with an annular overhanging supporting 
shoulder arranged in overlapped relation to 
the supporting-shoulder of the sleeve, and a 
pair of bearing-rings interposed between 
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said shoulders in superposed relation, the 
meeting surfaces of said bearing-rings being 
formed substantially concentric with the 
center of gyration of the main shaft. 
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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 or more bearing-ringsinter 
posed between the shoulder of said cap mem 
ber and the annula shoulder of the support ing-sleeve. 

3. 

6. In a gyratory crusher, the combination 
of a spider-head bored 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 supporting-sleeve ex 
ternally threaded and RE 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 described 

WILLIAM. A. SPRING: 
Witnesses: 

ALBERT I. GRAVES, 
FREDERICK C. GooDWIN. 
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