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UNITED STATES PATENT OFFICE. 
THOMAS JOSEPH STUREEWANT, of wELLESLEY, MASSACHUSETTS, ASSIGNOR TO 
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CRUSAING-MIL, 

Specification of Letters Patent, Pateted Nov. 29, 1910. 
Applioation filed February 2, 1910. Serial No. 541,657. 

To all whom it may concern: . m 
Be it known that 1, ToyAs JosEPH STUR 

TEVANT, a citizen of the United States, resid ing at Wellesley, in the county of Norfolk 
5 and State of Massachusetts, have invented 

or discovered certain new, and useful Im 
rovenients in Crushing-Mills, of which the 
olicwing is a ????????? reference being had therein to the accompanying drawings. 

10 This invention consists of certain im 
provements on the crushing mill shown and 
described in the Sturtevant Patent No. 
641,654, Jan. 16, 1900, and has for its object 
to provide a bearing between the inner and 

ls outer shafts which is better adapted to take 
the crushing strain and with less friction 
than the corresponding bearing of the ma 
chine of said patent; as also to provide a 
crushing mill, working on the general prin 

20 ciple of the mill of said patent, but which 
will be more convenient for use and more 
efficient in operation than the former mill, 
all as will hereinafter more fully appear. 

In the present improyed mill, as in the 
25 former mill, two rotating crushing disks 

which are inclined or tilted relative to each 
other are employed; the said disks being 
carried by two rotating shafts mounted on 
axes which are inclined to or out of line with 

30 each other, so that when the mill is in oper 
ation certain parts of said disks will be con 
stantly approaching each other, while the 
diametrically opposite parts of said disks 
will be constantly receding from each other, 

35 thereby causing an opening and closing 
crushing action of the said disks as they ro 
tate, said opening and closing action crush 
ing the material between the disks in a man 
ner analogous to the operation of crushing 

40 jaws. 
In the accompanying drawings Figure 1 

is a longitudinal section of the improved 
crushing mill. Fig. 2 is an end view of the 
same looking from the left of Fig. 1, and 

45 Fig. 3 is a detail section on line 3-3, Fig. 1. 
Referring to the drawings, 12 denotes a 

suitable base from which rise standards 13 
affording bearings for a hollow driving 
shaft 14, the said shaft being preferably 

50 provided at its rear end with aflange 15 to 
which is bolted a driving pulley 16. The 
shaft 14 carries at its forward end the head 
17 which is connected with said shaft by a 
spider 18 the separated arms of which af 

55 ford spaces for the free discharge of the 

Crushed material. and in the said head is 
mounted a ring 19 to which the outer crisia 
ing disk 20 is rigidly secured. The ring 19 is preferably adjustably mounted in said 
head by Serew-thread connections, so that 60 by turning said ring said crushing disk nay 
be adjusted in or out, the said ring being 
Secured in any desired position of adjust 
ment by a key, as 21. 
The key 21 engages notches formed in con- 65 

tiguous portions of the head 17 and the ring 
19, at the Screw threaded juncture of said 
ring and head, so that when the desired 
adjustment of said ring 19 has been effected, 
by turning it in its threaded bearing in the 70 
head 17, said key will retain the said ring 19 
in place the notches in the head and ring, 
formed for the reception of said key, being , 
at this time in register, as shown in Fig. 1. 
Cooperating with the outer crushing disk 75 

20 is an inner crushing disk 22 bolted to the 
head 23 of a solid shaft 24 inclosed within 
the hollow driving shaft 14, said inner shaft 
24 having a bearing at its rear end in an 
eccentric sleeve 25 which is held stationary, so 
the sxis of the said shaft 24, denoted by the 
dotted line ac, being thus held out of line 
from the axis, denoted by the dotted line y, 
of the hollow driving shaft 14. Interposed between the head 23 of the 85 
shaft 24 and the hub portion 26 of the spider. 
18 is a fianged bearing or wear bushing 27 
which receives a large portion of the crash 
ing strain, but which avoids much of the 
objectionable friction resulting from the 90 
ball and socket or semi-spherical bearing bf 
hind or below the inner crushing disk of the 
mill of said Patent No. 641,654. To get a 
proper contact to resist the stresses due to 
crushing, the inner face 28 of the head 23 95 
is formed slightly conical to an angle pro 
portional to the inclination between the 
shafts, so that the surfaces touch on a radial 
line,' while the bore of the wear bushing 
carries the weight of the head 28 and is 100 
shaped so as to give a line contact bearing 
for the shaft, and is bored large enough to 
prevent cramping, due to the inclination of 
the shafts. In other words, the flanged 
bearing or wear bushing 27 affords a fair 105 
radial bearing between the head 23 of the 
inner shaft 24 and the hub portion 26 of the 
spider 18 of the outer shaft, as well as a longitudinal bearing between parts of said 
shafts, notwithstanding the inclination of 10 



2 

line axis of said inner shaft to the axis of 
the Quter shaft, aid this bearing contact 
elnains in the same position relative to the 
frá Gle of the machine whether said shaíts . 

5 are at rest or in rotation, and affords what 
is practically a rolling contact bearing when 
Said sliafts are in rotation. When the 
mill is in, operation the shaft 2-4 is caused to 
rotate by reason of the frictional connec 

is tion between the crushing disks afforded 
by the material gripped between them, as 
also by the frictional contact with the 
flanged bearing or wear bushing 27 inter 
pascd between the two shafts, and thus, 
owing to the fact that the two shafts carry 
ing the crushing disks are out of line with 
each other, so that the said disks will be tilt 
'ed relative to each other, the opening and 
closing crushing movements of the disks 
above referred to will result. 
The eccentric bearing 25 is preferably 

held against rotation, or maintained sta tionary, by a Square breaking piece or plug 
29 which engages a square hole formed for 
its reception in the outer end of said ec 
pentric bearing, and which also engages a square aperture 30 in the standard 3. 
Said plug or piece, 29 is preferably weak 
ened by an annular groove 32 formed 

3 therein; so that should any extraordinary 
strain occur said plugs will be broken to re 
lieve the strain and prevent the breaking of 
other parts of the imachine. The opening 
32 in the standard 31 is closed by a remov 
able cap 33 which can be taken off when it 
is desirei to insert or remove said breaking 
piece or plug 29. 

Encircing the eccentric bearing 23 is a 
bearing sleeve 34 having a central ball-like 
?r convex portio, encircled by concave bear 
ing rings 35 and 36 within the hub of the driving pulley 16, the said bearing rings 
being maintained in place by the collar 3 
bolted to the outer face of said driving put 

45 ley. This construction enables a conven 
ient assen liige of the parts, as will be un 
derstood. and also permits of a slight ball 
and-socket movement so that the eccentric 
sleeve bearing 25 will not become cramped 
by any slight change in the inclination of 
the axis of the shaft 24 as the two shafts 
rotate together, and in such a manner as to 
avoid binding. 
Mounted on the standard 31 is an oil cup 

3S from which extends a suitable pipe or 
conduit 39 to convey oil to the bearing parts 
within the driving pulley 16, the wastelu 
bricating oil fron said parts draining into 
a pocket 40 in Said standard 31 and from 
which pocket the waste oil lay be suitably 
drained by a faucet 41. 
The crishing disks 20 and 22 are dish 

formed or conical so that they will be rela 
tively close ogether at their (uter edge?, 

65 but will be inwardly flaring, thereby afford 
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the material to be crushed, and which ma 
terial will be fed through an eye or open 
irg o tle outer disk from a hopper 4:2 pro 
vided with a suitable spout leading to the 
chamber between the said disks. 
The elushing disks are inclosed iy a cas 

ing 43 which is open at its botton for the 
discharge of the crushed material, and which 
casing is preferably provided with a liling 

- • :?? trifugal disciurge of hard pieces or rock or 
ore irom the crushing disks. The end of 
the casing 3 is closed by a door 45 which 
is preferably hinged on a standard 46 so 
that it may be swung aside when its attach 
ing ibolts 47 have been removed. The said 
.door 45 is provided with a suitable support 
or bracket 4S on which the hopper 42 is 
preferably adjustably mounted by means of 
bolts 49 passing through slots 50 in the base 
51 of the said hopper. This construction 
enables the hopper to be adjusted in and 
out to accommodate the in and out adjust 
lient of the outer crushing disk 20 afforded 
by tie screw connection of the ring 19, on 
whicl said disk is mounted, with the head 
17. The adjustment of the disk 20, toward 
and from the disk 22, is provided for the 
purpose of regulating the size of the crushed 
matelial, as will be understood. 
In the present improved mill the shafts 

thereof are arranged horizontally, instead of 
vertically as in the mill of the said I’atent 
No. 641,654 this arrangement of the shafts 
resulting in a vertical arrangement of the 
crushing disks which permits of a better 
discharge', cf the crushed material than in 

said patent, and also atlords a more con 
venient arrangement for the feeding to the 
mill of the material to be crushed. 

In the operation of the present improved 
crushing lilill the mateitial gripped between 
the crushing disks 20 and 22 will cause the 
disk 22 and the shaft with which it is co 
nected to be rotated in tunison with the dri 
ing shaft 14 carrying the outer crushing disk 
20, and in the rotation of these tilted crush 
ing disks the material will be reduced owing 
to the openirg and closing movements of the 
disks :20 and 22, as in the mill of the Sturtle 
vant Patent No. 641.354, hereinbefore re 
ferred to, the operation of this improved 
mill being thus substantially the same in 
principle as the operation of the mill of the 
said patent. 

Having thus described muy invention I 
clain and desire to sectire by Letters Pat 
ent: 

1. In a crushing inill, the combination 
with two rotating crushing disks which are 
tilted or inclined relative to each other, of 
two shafts, one inclosed within the other, 
by which said disks are carried, and which 
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shafts have their axes inclined relative to| 
each other, and a rolling contact bearing be 
tween portions of said shafts. . 

2. It all crushing mill, the conubination with two vertically disposed rotating crush 
ing disks which are tilted or inclined rela 
tive te e:Ich other, of two shafts, one inclosed 
Within the other, by which said disks are 
carrieti. and which shafts have their axes in 
clined relative to each other, and a rolling 
contact beating between portions of said 
shafts. 

3. In a crushing mill, the combination 
with two rotating crushing disks which are 

2 5 

3. 

to eaela 

tilted or inclined relative to each other, of 
two shafts, one inclosed within the other, 
by which said disks are carried, and which 
shafts have their axes inclined relative to 
each Giller, and a flanged bearing or wear 
bushing interposed between parts on said 
shafts and comprising longitudinal and ra 
dial bearing portions between said parts, 
thus affording practically a rolling contact bearing. 

4. In a crushing mill the combination 
with two vertically disposed rotating crush 
ing disks which are tilted...or inclined relative 

other, of two shafts, one inclosed 
within the other, by which said disks are 
carried, and which shafts have their axes in 
clined relative to each other, and a flanged 
bearing or wear bushing interposed between 
parts on said shafts and comprising longi 
tulinal and radial bearing portions between 
said arts, thus affording practically a roll 
ing contact bearing. 

5. In a clashing mill, the combination 
with two rotating crushing disks which are 
tilted or inclined relative to each other, of 
two shafts, one of which is i; closed within 
the other, by which said disks are arried, 
and which shafts lave their axes inclined 

50 

6. 

65 

relative to each other, an eccentric sleeve 
affording a bearing for the inner shaft at a 
point widely removed from the disk carried 
by said shaft, means for maintaining said 
sieeve stationary while said shaft rotates, 
and a bri and socket device encircling said 
sleeve and permitting of variations of the 
inclination of the axis of said inner shaft 
relative to the axis of the outer shaft with 
out binding. 

6. In a erushing mill, the cubination with two vertically disposed rotating crush 
ing disks which are tilted or inclined rela 
tive to each other, of two shafts, one of 
which is inclosed within the other, by which 
said disks are carried, and which shafts 
have their axes inclined relative to e?ch | 
other, an eccentric sleeve affording a bearing 
for the inner shaft at a point widely re 
moved from the disk carried by Said shaft, 
means for maintaining said sleeve stationary 
while said shaft rotates, and a ball anci 
socket device encircling said sleeve and per 

as 

mitting of variations of the inclination of 
the axis of said inner shaft relative to the 
axis of the outer shaft without binding. 

7. In a crushing mill, the combination 
ith two rotating crushing disks which are 

tilted or inclined relative to each other, of 
two shafts, one of which is inclosed within 
the other, by which said disks are carried, 
and which shafts have their axes inclined 
relative to each other, an eccentric sleeve 75 
affording a bearing for the inner shaft at a 
|???; widely removed from the disk carried 

said shaft, a weakened plug for main 
taining said sleeve stationary while said 
shaft rotates, and a ball and socket device 80 
encircling said sleeve and permitting of 
variations of the inclination of the axis of 
said inner shaft relative to the axis of the 
outer shaft without binding. 

8. In a crushing mill, the combination 
with two vertically disposed rotating crush 
ing disks which are tilted or inclined rela 
tive to each other, of two shafts, one of 
which is inclosed within the other, by which 
said disks are carried, and which, shafts 
have their axes inclined relative to each 
other, an eccentric sleeve affording a bearing 

85 

90 

for the inner, shaft at a point widely re 
moved from the disk carried by said shaft, 
means for maintaining said sleeve stationary 
while said shaft rotates, a ball and socket 
device embracing said sleeve and permitting 
of variations of the inclination of the axis 
of said inner shaft rélative to the axis of the 
outer shaft without binding, a casing inclos 
ing said disks, and a hinged door closing the 
end of said casing. - 

9. In a crushing mill, the combination 
with two vertically disposed tilted crushing 
disks one of which is adjustable relative to 
the other, of two shafts, one inclosed within 
the other, by which said disks are carried, a 
casing by winich said disks are inclosed, a hinged door closing the end of said casing, 
and a hopper supported by said door and 
having a spout extending into an opening in 
said adjustable dusk. 

10. In a crushing ill, the combination 
with two vertically disposed tilted crushing 
disks, one of which is adjustable relative to 
the other, of two shafts, one inclosed within 
the other, by which said disks are carried, a 
casing by which said disks are inclosed, a 
hinged door closing the end of said casing 
and a hopper supported by said door and 
having a spout extending into an opening 
in said adjustable disk, said hopper being 
adjustable to accommodate the adjustability 
of said disk. 

11. In a crushinig mill, the combination 
with two rotating crushing disks which are 
tilted or inclined relative to each other, of 
two shafts, one of which is inclosed within 
the other, by which said disks are carried, 
and which shafts have their axes inclined 
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relative to each other, an eccentric sleeve af 
fording a bearing for the inner shaft at a 
point videly removed from the disk carried 
y said shaft, and a weakened plug for 

5 maintaining said sleeve stationary while 
said shit rotates. 

12. In a crushing mill, the combination 

eccentric sleeve affording a bearing frt the 
inner shaft at a point widely removed from 
the disk carried by said shaft, means for 
maintaining said sleevectationary while 
said shaft rotates, a casing isclosing said 
disks, and a hinged door closing the end of 
said casing. 

with two vertically disposed rotating crush- In testimony whereof I affix my signature, 
ing disks which are tilted or inclined rela- in presence of two witnesses. 

10 tive to each other, of two shafts, one of T ? T y {}ÍAS J0SEPH STEWAN. 
which is inclosed within the other, by which Witnesses: 
said disks are carried, and which shafts have L. H. STURTE VANT, 
their axes inclined relative to each other, an W. H. LLIs. 


