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T all whom it may concern:

Be it known that I, Tromas L. SmrTH, a
citizen of the United States, and resident of
Milwaukee, in the county of Milwaukee and
State of Wisconsin, have invented -new and
useful Improvements in Gyratory Crushers,
of which the following is a description, ref-.
erence being had to the accompanying draw-
ings, which are a part of this specification.

This invention relates to rock crushers and
has for its object to provide the eccentric

gurface for producing the gyratory motion

of the crusher head directly in alinement
with the line of stress of the crushing action.

Another object of the invention is to pro-
vide an efficient system of lubrication for
gyratory crushers which will provide the
working parts with lubricant free from dust
and grit. ,

Another object of the invention is to pro-
vide novel‘means for adjusting the crushing
ring with relation to the crusher head and
also novel means for clamping the crusher
ring in its adjustments. . )

Another object of the invention is to 1m-
prove upon details of construction of gyra--
tory crushers. . )
~ With the above and other objects in view
the invention consists in the gyratory
crusher as herein claimed and all equiva-

, lents.

Referring to the accompanying draWings
in which like characters of reference-indi-

- cate the same parts in the different views:

Figure 1 is a central sectional elevation of
a gyratory crusher constructed in accord-
ance with this invention; Fig. 2 is a plan
view thereof with parts broken away, the
line 1—1 indicating-a sectional plane of

Fig. 1; Fig. 8 is a sectional plan view there-

of on the plane of line 3—38 of Fig. 1; Fig.
4is a detail view of the crusher ring clamp-
ing means; Fig. 5is a sectional plan view
thereof; Fig. 6 is a central sectional eleva-
tion of a gyratory crusher of a modified
form also constructed in accordance with
this invention; and, Fig. 7 is a sectional
plan view thereof on the plane of line —7
of Fig. 6, the lines 6—6 of Fig. 7 indicating
the sectional plane of Fig. 6. '

In these drawings 10 indicates a frame or
casing of a generally cylindrical formation

with internal radial webs 11 uniting it with
a centrally located bearing portion 12.
In that form of crusher illustrated in
Figs. 1, 2 and 38 a cylindrical frame has an
upper bearing frame 13 securely clamped to
its upper edge by having its lower portion
constituting a split flanged ring fitting
the edge of the frame 10 and clamped there-
on by bolts 14, as best seen in Fig. 2. This
upper bearing frame 13 extends across the
cylindrical frame 10 leaving openings on
opposite sides thereof through which the
material may be fed to the crusher and. at
its center it has a removable flanged bushing
15 forming the upper bearing for a vertical
crusher spindle 16 which has its lower end
fitting within a bearing 17 in the bearing
member 12 and which is seated on a bottom
plate 18 secured. to the lower end of the
bearing member 12 and closing the opening
thereof to render it oil tight.
gear ‘wheel 19 is keyed on the lower end of
the crusher shaft 16 and meshes with a bev-

A beveled

60
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eled pinion 20 on a suitably driven shaft 21 -

which enters through the frame 10 and the
bearing member 12 inclosed within a flanged
sleeve 22 which completes the closure of the
gear chamber in the bearing member 12.
A crusher head 23 of a conical shape with a
spherical convex base or bearing portion is
seated upon a broad spherical concave bear-
ing 24 on the upper part of bearing member
12, the said spherical surfaces of the crusher
head 28 and the bearing; 24 having a com-
ron center at the point in the line of the
axis of rotation of the crusher shaft 16-des-
ignated “X Y” in Fig. 1. The crusher shaft
16 ‘has an eccentric conical enlargement 25
which fits within a correspondingly. shaped
central opening of the crusher head 23 while
the axis of the conical eccentric 25 intercepts
the axis of rotation of the crusher shaft 16

at the point X and is indicated in Fig. 1
‘by. the line X—Z. In the rotation of the

crusher shaft 16 the axis X Z of the conical
eccentric 25 travels around the axis X Y of

the crusher shaft and the crusher head 23

though independent of the rotary movement
of the crusher shaft is given a gyratory
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movement by the eccentric. corresponding -
with the movemeit of the axis X Z and be- -

cause of its spherical bearing center on the
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point X its movement corresponds with the
movement which it would have if it were

suspended from the point X. Antifriction

~ bushings 26 are provided at the bearing

10

parts such as the bearings for driving shaft.
21, the end thrust bearing for the crusher
shaft 16 on the bottom plate 18, the upper
bearing 15 and the lower bearing 17 for the
crusher shaft, the conical bearing in the
crusher head 23 for the conical -eccentric 25

~ and the spherical bearing 24 for the crusher

15

head. ,

A crusher ring 27 is provided which is
conical and is provided with ribs to fit with-
in the cylindrical frame 10 and its conical

. inner surface forms a converging throatway
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between it and the conical crusher head 23

- which throatway surrounds the crusher head

and increases in diameter in the direction
of travel of the\ material therethrough. This
crusher ring 27 is provided with a sectional’
lining of hardened metal plates 28 and is

‘adjustable vertically within the cylindrical

frame 10 to vary the size of the throatway
between the crusher head and the crusher
ring. -As shown, the crusher ring is pro-
vided with upwardly extending rods 29
clamped to a crosspiece 80 which is mounted -
on a shouldered adjusting screw 81 which is
threaded in a cover plate 82 secured to the
upper - bearing frame 13 and covering the
upper bearing 15 of the crusher shaft. By
turning the adjusting screw 81 the cross-

- piece 80 may be raised or lowered and thus
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through its connections 29 with the crusher
ring 27 cause the latter to be raised or low-
ered within the cylindrical frame 10. When

~the adjustment of the crusher ring suits the

requirements it is rigidly clamped to the
frame 10 so that the stress to which the
crusher ring is subjected during the-crush-
ing operation will be borne by the frame.
As.shown more particularly in Figs. 4 and
5 the cylindrical frame 10 above its inter-
mediate annular strengthening flange 83 is
slit from ome radial rib 84 to another to
form slightly yielding tongue members 85
with -outwardly turned free ends on opposite
sides of one of the radial strengthening ribs
84 of the frame. A bolt 36 connects the
outwardly turned ends of each pair of

- tongue members 85 and is seated in a notch

in the edge of rib 84 bétween them. By
tightening the bolts 86 the tongue members
35 are sprung inwardly against the flanges-
of the crusher ring 27 to form a tight
clamping connection between the crusher
ring and the frame which will avoid the
crusher ring being crowded upwardly and
will cause the stress of the crushing action
against the crusher ring to be borne by the
frame. . ,

 Aglubricant supply pipe 87 delivers lubri-
cant under pressure to an opening in the

1,182,084

center- of the bottom plate 18 and as the
crusher chaft 16 is hollow and is seated on
the anti-friction gasket 26 the lubricant can-
not escape at the lower end of the crusher
shaft but is forced up through the central
opening thereof and runs over the upper
end of the crusher shaft into the upper bear-
ing 15 thereof to lubricate it. In order that

the lubricant from the upper bearing may -
run down the outside of the crusher shaft

16 to the conical eccentric 25 thereof with-
out being exposed to the dust rising from
the crusher a sleeve 88 surrounds the crusher
shaft and being of larger diameter permits
the- oil to pass between it and the crusher
shaft. This sleeve is slidably mounted in a
guide bushing 89 which is secured to the
bottom of the upper bearing frame 13 and
is rounded at its lower end so as to form a
spherical bearing against the upper end of
the crusher head 28, said spherical bearing
having the point X ‘as its center so that the
gyratory movements of the crusher head are
freely permitted without a movement of the
sleeve 38 and without admitting dust to the
oil passageway between the sleeve and the
crusher shaft. In order that the sleeve 38
may continue its bearing against the crusher
head notwithstanding wear of the parts it
is made slidable within the guide bushing
39 and is preferably provided with coil
springs 40 set in openings at its upper edge
and bearing against the flanged bushing
which forms the removable upper bearing
15 for the crusher shaft and a packing
grove 41 surrounds the sleeve 38 to prevent
the leakage of oil between the sleeve 38 and
the guide bushing 39. The lubricant which
is thus delivered from the upper bearing 15
to the conical eccentric 25 of the crusher
shaft serves to lubricate the bearing between
said eccentric and the crusher head and at
an intermediate point in its travel down the
eccentric a portion thereof will be conveyed
through inclined oil ducts 42 through ‘the
crusher head to the outer édges of the spher-
ical bearing 24 for the bottom of the crusher
head. This spherical bearing 24, as seen in

Fig. 3, has an annular groove 43 to receive '

the o1l from ducts 42 and has a series of
oblique grooves 44 extending from across the
surface of the spherical bearing 24 to the
interior thereof from which it flows to the
lower bearing 17 of the crusher shaft. The
oil leaving the lower bearing 17 of the
crusher shaft flows over the teeth-of the

beveled gear 19 to lubricate the driving con-

nection between the, driving shaft and the
crusher shaft and finally collects in the well

formed by the bottom plate 18 and is drawn.

off' by the lubricant pump, not shown,
through the oil ‘discharge pipe 45. In its
passage down the crusher shaft the oil has
passageways provided for it in the surface

65
76
75
80
85
90
95
100
1/05 |
119
115
120

125




10

15

20

25

30

35

40-

45

50

65

- gravity

60

‘i closest to

"Also,

1,182,084

of the crusher shaft, such paSSageWays being
in the form of grooves 46, 47 and 48 in the

upper bearing surface, the conical eccentric

bearing surface and the lower bearing sur-’
in’
the

face thereof: respectively. The groove 47
the conical eccentric bearing surface of
crusher shaft is at.the portion thereof which
the axis of rotation while the
grooves 46 and 48 are on the opposite,side of
the crusher shaft and thus in each instance
the groove is positioned where the wear is
least and the interruption -in the bearing
surface can best be afforded. A hood or cap
49 rests upon the upper bearing frame
and protects the -crusher ring adjusting
parts from the material fed to the crusher.
jon the coarse material is fed

the upper bearing frame

the annular flaring crushing space between.

t=J

the crusher head 23 and _
Hero it is subjected to the crushing action
due to the gyratory movements of the
crusher head as produced by the turning of
the conical eccentric o5 therein and its spher-
ical bearing support. The upper part of
the crusher head being nearer the theoretical
center of pivotal suspension has less lateral
movement than the lower edge of the crusher
head and consequently the crushing stress
exerted thereby upon the larger particles of
material lodged at this point in the throat-
way of the machine is greater
more contracted portion of the throatway.
flaring shape of the
annular, contracting throatway provision is
made for accommodating

material in increasing

the crusher ring 27-

integration Progresses and they become

small. The adjustability of the crusher ring
permits of the product being varied so
the machine may deliver a coarse product or
a fine product as desired and the operation
of effecting such adjustment is simply the
releasing of the clamping action on the

crusher ring by loosening the bolts 36 and. -

then turning the screw 31 to raise or lower
the crusher ring as desired and reclamping
it in its new position by again i
the bolts 36. The bolts 36 being embedde

ijn thenotches of flanges 3% of the frame p.re-'

vent an upward yielding of the crusher ring
and the pressure of the crushing action.
The lubricating system by which oil is
conducted throug the hollow crusher shaft
to the upper end thereof and flows. by
over the several bearings of the
crusher shaft and is conveyed to an i
tributed over the spherical bearing for the
crusher head and finally lubricates the driv-
ing. connection amply provides for the lubri-
cation of all parts and the oil passageway
being at all _parts,inclosed is protected from

dust-and grit.

sides of

" center - of
crusher head 55 which has a conical opening

.ing upon

than at the ing member 12, such spherical

£ . center.

. connecting the
that -

- gerew Tods 57

tightening

8

Tn that form
in Figs. 6 an
provided
head, but still has a conical eccentric turn-
ing within the crusher head and the crusher
head is still mounted upon a gpherical bear-
ing so as to have an oscillating movement
from a theoretical point of pivotal suspen-
sion. In this construction the cylindrical
frame 10 has webs 11 supporting a central
bearing member 19 substantially as betfore
and a tubular vertical crusher shaft 50 is
journaled at its enlarged central portion
within a bearing 51 in the bearing member
with its reduced lower end fitting 1n a bear-
ing 52 of bottom plate 53° which is secured
to the bottom of the bearing
The beveled gear 19 ‘keyed on the crusher
shaft meshes with the beveled pinion 20 on
the driving s oft 21 within the flanged
sleeve 22 as before and constitutes the means
for turning the crusher shaft in its bearing.

of the invention illustrated
7, the crusher shaft is not

‘At its upper end the crusher shaft 50 hias a

conical eccentric 54 and as before the point,
not shown, at which the axis of the conical
eccentric intercepts the axis of rotation of
the crusher shaft constitutes the theoretical
pivotal suspension of a conical

within it fitting upon
which has a spherical
a spherical bearing

the eccentric 54 and
bottom portion rest-
%6 of the bear-

the crusher head having this point of mter-
ception of the axis of the eccentric and the
axis of rotation of the crusher

The clamping of the crusher ring
o7 within the cylindrical frame 10 is sub-
stantially. as before by means of bolts 36

i outturned ends of yielding
tongue members 35, but the. means for ad-
justing ‘the crusher. Ting is somewhat di
ferent, consisting of
on the edge of the crusher
ring passing through: guide lugs 58 on the
side of the frame 10 with pinions 50 threaded
on them between the guide lugs.
pinions 59 #orm nuts for lifting or lowering
the crusher ring and are turned simultane-
ously by means of
to turn on the annular fi 33 of the
frame and having internal rack teeth 61
meshing with the several pinions 59. A pin

member 12.

shaft as its

downwardly extending .

a flanged ring 50 mounted .

65

with a- bearing above the crusher
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bearing for -

100
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115

'61 may-be inserted in any one of several gars .

62 projecting from the ring 60 and by means - -

thereof the said ring may be turned so as to
simultaneously turn the pinions 59 and raise
or lower the crusher ring. With this con=
struction ]

tially like that of the;other construction, &
supply- pipe, not shown, connecting with an
opening 63 in the bottom plate 53 and the
lubricant therefrom filling the interior of

- the crusher shaft 50 and qverﬂowing the up-

120

the lubricant system is substan-

12§



10

-per'end thereof into the space between the
end of the crusher shaft and the crusher

head 55 and then passing down through the

conical bearing of the crusher head on the

eccentric 54 principally by way of oil groove
64 in the face of the eccentric and also pass-
ing through an oil duct 65 in the crusher
head to the grooves in the spherical bearing
56 as before and then through the large cen-
tral -bearing 51 of the crusher shaft . and
Principally through the oil groove 66 in the
face of this portion of the crusher shaft

- which is als¢ supplied with oil directly from

and then Passing

20
25

30

the interior of the crusher shaft by oil duct
67 at its upper end.and then passing over
the teeth of the beveled gear 19 as before
’ to the bearing 52 at the
lower end of the crusher shaft and prinei-
pally through an oil groove 68 in the face of
this portion of the crusher shaft which is
also supplied direct from the interior.of the
crusher shaft, by an oil duct 69

.collecting il} the bottom of the bottom plate

charge pipe %0,

-struction the gyratory movement of the

crusher head

movement as before, owing to its spherical
bearing, but the avoidance of a béaring for

~ the crusher ‘shaft above the’ crusher head

~

structed so that /the material may  more

creadily be fed the The action of the

leaves the crushj g space free and unob-
ix] reto,

. crushing head is the same as before and the
-large central bearing 51 with

its supple

" mental bearing 52 and the spherical bearing

g0
- without exposing the lubricant

56 amply withstand the stress of the crigh-
ing operation and are thoroughly lubricated
to dust and

. grit.

45
s

58

60

“What T claiin ag new and desire to secure
by Letters Patent is: _
1. A ‘crusher, comprising a suitably jour-

naled rotary- crusher shaft, an’eccentric on

comprising a suitably jour-
naled rotary crusher shaft, a conical eccen-
i Dy a crusher head surrounding and
1 ic, a bearing on
which the crusher head is seated and sup-
borting the weight and the downward stress
thereof, and g crusher ring surrounding the
crusher head. "

3. A crusher, comprising a suitably jour-
naled rotary crusher shaft, a conical eccen-
tric thereon, a crusher head surrounding
and fitting upon the eccentric, a- spherical

' rounding and fitting upon

central opening

‘ably driven crusher

-on the frame

1,182,084

bearing support for the crusher head on
which the crusher head is seated and sup-
porting the weight and the downward stress
thereof having as its center the point of in-
tersection of the axis of the
the axis of rotation of the crusher shaft, and
a' crusher ring surrounding the crusher
head. - S ' o

T4 A crusher, comprising a suitably jour-
naled rotary crusher shaft, a conical eccen-
tric “thereon, a conjcal crusher head. sur-
the eccentric, a
spherical bearing support on which the bot-
tom er head is seated and sup-

ing ‘its inner crushing surface conical to
form with the crushing surface of the crush-
ing head
gradually
diameter. ‘ »
5. A crusher, comprising a suitably jour-
naled vertical rotary crusher shaft having a
therethrough, an eccentric
on the crusher shaft, a crusher head sur-
rounding and fitting ‘upon the eccentric, a
bearing support for the crusher head, »
crusher ring surrounding the crusher head;
and means for Supplying lubricant under
pressure through i
shaft and out of the upper end of the same

diminishing width

comprising g suitably jour-
naled vertical rotary crusher shaft having a
central opening therethrough, an eccentric

on the shaft, a crusher head surrounding’

and fitting wupon ‘the eccentric, a bearing

‘support for the crusher head, and means for

supplying lubricant under pressure ‘through
the central opening f the crusher shaft
whereby it will overflow the - upper. end
thereof, there being grooves in the- crusher
shaft at its bearings and in its eccentric and
there being oil bassageways through the
crusher head and up-
port for the crusher-head whereby the Iubri-
cant overflowing from the upper end ‘of the
crusher ‘shaft'is provided with a closed con-
duit supplying Iubricant to the bearings for
the crusher shaft and the bearings for the
crusher head. = - : _

7. A crusher, comprising a frame, a suit-
shaft having an upper
and a lower bearing -in the frame, an eccen-
tric on the crusher shaft between the begr-
ings, a crusher head surrounding the eccen-
tric and fittirig thereon, a bearmg support
for the erusher head onuwhich
the crusher head is directly seated and sup-

grooves in the bearing sup-:

66

eccentric with -
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an annular crushing Space of -
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porting the weight and downward stress of
the crusher head, and a crusher ring
mounted on the frame and surrounding the
crusher head. '

8. A crusher, comprising a frame, a suit-
ably driven crusher -shaft having an upper
and a lower bearing in the frame, a conical
eccentric on the crusher shaft between the
bearings, a crusher head surrounding. the
cccentric and fitting thereon, a spherical
bearing on the frame for the crusher head
on which the crusher head is seated and sup-
porting the weight and downward stress of
the crusher head, said bearing having as its

center the point of intersection of the axis

of the eccentric with the axis of rotation of
the crusher shaft, and a crisher ring on the
frame surrounding the crusher head.

9. A crusher, comprising a frame, a
crusher shaft having an upper and a lower
bearing therein, a conical eccentric on the
crusher shaft between the bearings, a
crusher head surrounding the eccentrie and
fitting thereon,.a spherical bearing support
on the frame for the crusher head having

~ the crusher head directly seated thereon and

30
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supporting the weight and downward stress
of the crusher head having as its center the
point of intersection of the axis of the eccen-
tric with the axis of rotation of the crusher
shaft, a crusher ring on the frame surround-
ing the crusher ‘head, means for supplying
lubricant to the upper bearing, and a sleeve
loosely surrounding the crusher shaft and
having a spherical bearing on the crusher

‘head forming a closed oil communication
"from the upper bearing to.the eccentric.

10. A crusher, ‘comprising a frame, a
crusher shaft having an upper and a lower
bearing therein, a comnical eccentric on- the
crusher shaft between the bearings, a
crusher head surrounding the eccentric and
fitting thereon, a spherical bearing support
on the frame for the crusher head having
as its center the point of intersection of the
axis of the eccentric with the axis of rota-
tion of the crusher shaft, a crusher ring on
the frame surrounding the crusher head,
means for supplying lubricant to the upper
bearing, a guide bushing secured to the up-
per bearing, asleeve loosely surrounding the
crusher shaft and having a sliding lubricant
tight fit within the guide bushing, and a
spherical bearing on the crusher head, and
springs for holding the sleeve against its
bearing on the crusher head whereby the
cleeve constitutes a closed conduit for lubri-
cant from the upper bearing to the eccen-
tric.

11. A crusher, comprising a frame; a hol-.

low crusher shaft having an upper and a
lower bearing therein, a conical eccentric
on the crusher shaft between the bearings,
a crusher head surrounding the eccentric

and fitting thereon, a spherical bearing sup-
port on the frame for the crusher head hav-

ing as its center the point of intersection of-

the axis of the eccentric with the axis of
rotation of the crusher shaft, a crusher ring
on the frame surrounding the crusher head,

5

65

70

means for delivering Iubricant under pres- . °

sure through the lower end of the opening
in the crusher shaft, said lubricant over-
flowing the upper end. of the crusher shaft
th lubricate the upper bearing, and a closed
conduit from the upper bearing to the ec-
centric, there. being inclined passageways
through the crusher head leading from the
eccentric bearing thereof to the supporting
bearing. ,

19. A~ crushef, comprising a frame, a
crusher shaft journaled in the frame, a
crusher head on the crusher shaft, an upper
bearing frame removably mounted on the
first mentioned frame and in which upper
bearing frame the crusher shaft is also jour-
naled, a crusher ring within the first men-
tioned frame surrounding the crusher head,

‘a jackscrew on the upper bearing frame,

and means connecting the jackscrew with
the crusher ring for-adjusting the crusher
ring with relation to the crusher head.

18. A -crusher, comprising a frame, a

. erusher shaft suitably mounted in the frame,

a crusher head ‘on the crusher shaft, a
crusher ring within the frame surrounding
the crusher head, jackscrews connected with

the crusher ring, pinions threaded on the

jackscrews, lugs on the frame between which

the pinions are confined, and a rack ring”’

mounted to turn on the frame and meshing
with the pinions for adjusting the position
of the crusher ring with relation to the
crusher head. - ' .

14. A crusher, comprising a frame having
U-shaped slits in its walls to form yielding
tongue members with outturned ends,
clamping bolts connecting the outturned
ends of adjacent tongue members, a crusher
ring within the frame clamped in position
by the engagement of the yielding tongue
members therewith, and a suitably mounted
crusher head within the crusher ring.

15. A crusher, comprising a suitably jour-
naled rotary crusher shaft, an eccentric
thereon, a crusher head surrounding and fit-

support for the crusher héad on which the
crusher head is seated and supporting the
weight and the downward stress thereof,
and a crusher ring surrounding the crusher
head. . S

16. A crusher, comprising z suitably jour-
naled rotary .crusher shaft, an eccentric
thereon, a crusher head surrounding and fit-
ting upon the eccentric, a spherieal bearing
support on which the bottom of the crusher

head is seated and supporting the weight.
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and the downward stress of the crusher = gradually diminishing width end increas- 1o
head, the gyratory motion of the crusher Ing diameter. ‘ IR
head due to the turning of the eccentricc In testimony whereof, I affix my signa-
Witlliin"it resgrrgaling hthehmc:itiondof a.piv- ture, in presence of two witnesses.
& otally sus ed crusher head,and a crusher T Qv
ring surrgﬁlding the crusher head and hav- . THOMAS ,L' S MFTH.
ing its inner ecrushing surface conical to  Witnesses: ‘
form with the crushing surface of the - C. H. Xeenzy,
crusher head an annular crushing space of L. G. Tazurser.




