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1

The invention relates to a gyratory crusher
in which the material to be crushed is allowed
to flow by gravity through a crushing zone be-
tween a fixed upright conical concave and a
gyratory conical head within the concave.

An object of the invention is to provide ‘a
crusher .of the character described providing a
minimum of relatively ‘lateral motion between
the working faces of & concave and a cooperating
cone, whereby to minimize wear on the crushing
faces and the preduction of fines.

Another object:is to provide a crusher of the
character described.: whlch has a relatively low
height for its duty. . .

A further object is to prowde a particularly

effective dust shield for the various bearings of

the structure.

An added object 1s to nrov1de an improved
lubrication: system for a:crusher of the present
character.

Yet another Ob,} ct is to provide a gyratory
crusher having a particularly simple and effec-
tive means for effecting a relative axial adjust-
ment of the concave and cone whereby to vary
the maximum size of crushed part1c1es delivered
from the crushing: zone.

A still further ohject is to provide an auto-
matic overload release for oversize and non-
crushable pieces or articles from the crushing
zone. ‘ ’

A general object is to provide a. gyratory
crusher of maximum capacity, minimum weight,
minimum first cost, and minimum operating cost
Tor its duty.

The invention possesses other objects and fea-
tures of advantage, some of which, with the fore-
going, will be set forth or be apparent from the
following description of typical embodiments
thereof, and. in the aecompanying drawings, in
which,

Figure 1 is a plan view of a crusher embodying
the features of present invention, portions of
the structure being broken away.

- Figure 2 is a sectronal elevatlon at the broken

line 22 in Figure 1.

Figure 3-isa sec’monal elevation at the line
3—3 Figure 1. ’

Figure 4 is an enlarged fragmentary showing
of a portion of Figure 1 at lubrication and dust
seal devices for the working head.

Figure 5 is a.se ctlon taken at the stepped line
85 in Plgule 4.

Figure §is'a plan view of the lower bedy mem-
ber of the crusher: taken genera]ly at the Jme
6—§ in- Figire 25

(ClL. 241--215)

. g

Figure 7 is a fragmentary section at the line
—T in PFigure 2..

Figure 8 is a fragmentary section at the line

. §—8 in Figure 2.
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Figure 9 is a. sectional elevatlon correspond-
ing to the upper portion of Figure 2 and dis-
closing certain - modifications of the crusher
thereat.

Bigure 10 is a. fragmentary plan view of the
structure of Figure 9, portions of sald structure
being broken away.

As particularly 111ustra,ted in F1gures 1 to 8
inclusive, the features of present invention are
embedied in a .crusher structure. 14 comprising
a generally tubular housing or frame having its
axis upright, said-frame mounting .the various
operative members of the crusher assembly and
comprising a bottom section 15 mounting an
intermediate section 16, Wh1ch in turn mounts
a top section 17. .

The bottom frame section . {5 comprises a.tu-
bular exterior wall 18 providing a radial support
flange (8’ at its bottom, and a radial flange 18’
at its top for use in securing the overlying frame
section 18 to it. . Webs 19 extend radially in-
wardly from the wall {8 to a .cup-like part 21
having its axis coincident with the axis of the
wall cylinder; in the present:structure, the wall
18 and webs {2 and cup 21 are integrally related
for the provision of section ‘15 as a single cast
unit. The side wall 22 of the cup 21 is inter-
mediately stepped inwardly from its upper por-
tion 22’ whereby its lower portion 22’’ has a
hore of somewhat less diameter than that of
the upper portion, the lower cup portion within
the wall 22’ comprising a socket rotatably re-
ceiving the bottom portion of a sleeve member
%23 which in turn rotatably receives the bottom
portion of a stem or spindle 24 which carries a
conical working head 25 for coaction with a rela--
tively fixed and enclosing concave carried by
the upper frame section {7. :

The sleeve 23 is carried for rotation by a sult-
able power means.and fixedly amounts a ring gear
26 intermediately thereof -for rotation in the
larger upper portion of the cup 2! defined within’
the wall 22/, said gear 26 comprising a bevel geatr
in constant engagement with a bevel pinion 27
carried by a shaft 28 which extends radially
into - the annular upper cup space about the
sleeve 23 from a shaft housing 29." The inner
end of the shaft housing 29 is particularly shown
as ‘being' circumferentially stepped outwardly
from its inher end for the seated fitting of its
end shoulder so provided with a complementary
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shoulder provided at the outer end of an open-
ing through the cup wall 22’. The exterior of
the housing 29 slidably fits an opening through
the frame wall 18 coaxial with the first hole,
and a radial flange 33 provided on the housing
is arranged for bolting to the wall 18 for seating
the housing end at the wall 22’ while securing
the housing to the frame. Anti-friction bear-
ings 38 at the housing ends journal the shaft
in the housing.

Noting that the space between the walls 18
and 22 provides the lower portion of a flow pas-~
sage 34 for crushed material falling from the
crushing zone above it, the portion 29’ of the
housing 29 which extends through said space
is desirably formed and positioned to interfere
a5 little as possible with the passage of the ma-
terial through the space. Accordingly, the hous-
ing portion 29’ is contracted to just receive the
shaft 28 freely thereat and is disposed in the
plane of a web 18’ which is appropriately cut
away to receive the housing in its plane. Pref-
erably, and as shown, the portion of the web 19’
which overlies the housing is laterally widened
as a tube portion to provide a protective shield
above the housing thereat, the housing portion
29’ preferably being of teardrop cross-section
and being provided with a radial bottom fin 28"’
in coplanar relation with the bottom portion of
the flange 19’. In this manner; the housing 29
is arranged to interfere to a minimum extent
with the flow of material through the flow pas-
sage 34.

- The shaft 28 extends from the outer end of the
housing 28 through a suitable lubricant seal 35,
whereby it may be connected to a suitable means
(not shown) for rotating it. As particularly
shown, the shaft 28 provides a spur gear 35
mounted intermediately thereon within the hous-
ing space, and the latter gear constantly engages
a gear 37 disposed in a depending housing portion
29’"" provided outwardly of the mounting flange
33 of the housing, and carried on the operating
shaft 38 of a pump (not shown) for the lubricant
to be used in the crusher. It will be understood
that the closed housing 29 may provide an oil
bath for the gears 36 and 37 and for the bearing
for the pump shaft 38.

The stem 24 for the working head 25 has a cy-
lindrical upper portion 24’ connected with a
smaller cylindrical lower portion 24’ by means
of a conically tapered intermediate portion 24°'’,
and the sleeve 23 extends for the major portion
of the length of the stem and is provided with a
stem-receiving bore 39 which is complementary
to the stem exterior and is preferably lined with
bushings 38’ and 3%’ of bearing metal at the
straight portions thereof which correspond to the
portions 24’ and 24’’ of the stem. A bushing &1
of bearing metal is interposed between the cup
wall 22’* and the opposed exterior portion of the
sleeve 28, and the latter sleeve rests upon a suit~
able bearing ring 42 which supports it from the
bottom of the cup 2I.

The bore 39 of the sleeve 23 which comple~
mentarily receives the stem 24 has its axis angu-
larly related to the axis of the sleeve exterior,
the relation preferably being such that said axes
intersect at a gyration point P which is above the
apex of the cone of the working face of the head
25, the relation being brought out in Figure 2.
The stem 24 is independently rotatable within
the bore 39 of the eccentric sleeve 23 whereby
a rotation of said sleeve does not necessarily
cause a rotation of the stem and the working
head 25 which it carries.
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4

A foot plate 43 having a relatively frictionless
upper face 43’ is mounted in the bottom of the
cup 21, carries the sleeve-supporting anti-fric-
tion bearing ring 42 upon its upper face adjacent
its edge, and intermediately mounts a slide block
44 which provides a spherical upper face and a
flat under face which slidably bears on the up-
per plate face 43’. The lower end of the stem
24 is spherically cupped to complementarily re-
ceive the spherically convex top of the slide block
44, the opposed block and cup faces being rzla~
tively frictionless. The center of curvature of the
spherical cup liss in the longitudinal axis of the
stem whereby, as the sleeve 22 is rotated, the
block 44 is moved in & circle about the common
axis of the sleeve exterior and the cup.

It will be understood that a rotation of the
sleeve 23 from the shaft 28 is arranged to gyrate
the stem and head assembly 24-—25 about the
point of intersection of the axes of the stem and
the cup, whereby a given point of the working face
of the conical working head 25 may be caused to
approach and leave the opposed working face of
a concave which is cooperative with the working
face of the head to define a downwardly taper-
ing annular working zone about the head. The
arrangement is such that the point of maximum
crushing progresses around the working zone in
the direction of rotation of the sleeve as the hsad
is gyrated about its point of swing, the action
pbeing independent of any rotation of the head
which has its supporting stem 24 rotatable with-
in the sleeve bore which it engages.

It will now be noted that the intermediate
frame section 18 comprises axially separable parts
or portions 45 and 45, the part £§ resting upon
and being attached to the top of the bottom
frame section 18. The lower part 45 comprises
an external tubular wall 47 which is arranged for
alignment with the exterior wall {8 of the bottom
frame section 15, and is provided at its bottom
with a radial flange 47’ disposed opposite the top
flange 18’’ of the wall {8 for attachment to the
latter as by bolts 48 engagéd through the flanges
at spaced points therearound.

Webs 5i extend radially inwardly from spaced
points about the bore of the wall 47 to a collar
member 52 which rotatably receives the portion
of the sleeve 23 above the ring gear 26 thereon, a
bearing bushing 53 being preferably interposed
between the bore of the collar 52 and the opposed
exterior of the sleeve 23 in fixed position in said
bore. The webs 8[ are arranged as the webs {8
of the section 5 for disposal in overlying and
mutually coplanar relation to the latter whereby
the webs 51 and 19 cooperatively partition the
portion of the flow passage 34 thereat. External-
ly, the collar member 52 is of generally frusto-
conical outline, and has the outer edge portion
of its lower bottom face seated upon the top of
the cup wall 22’ of the bottom section {5, the
member being formed with an annular bottom
recess 54 extending thereinto above the top level
of the hup of the ring gear 28, the collar 52 is
understood to provide a continuation or extension
in the frame section 16 of the cup 21 at the top of
the space 21’ about the mounted sleeve 23. An
annular bearing ring 49 of bronze or the like free-
ly encircles the sleeve 23 between the top of the
hub of the gear 2§ and the bottom of the bush-
ing 53 and of the portion of the collar 52 there-
at, said bearing ring normally resting upon the
top of the hub 26’ for rotation therewith and
being operative to prevent any appreciable rais-
ing of the sleeve 23 against the action of gravity
by reason of the reaction of the gear 26 with the
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drive gear 27 under heavy-duty opsrating condi-

tions for the crusher head.

In the present structure, the coliar 52 and wall
47 of the frame part 45 extend approximately to
the same level slightly beneath the bottom of
the working head 25, and an upward extension
55 of the wall 47 of said part fares outwardly
to a semi-torical bead 5§ at its top and from
beneath which g radial flange 57 extends. The
upper part 46 of the intermediate section {6 gen-
erally comprises a ring having its under face
complementary to and seated upon the upper wall
portion §5 and top bead 5§ of the part £5. An
upper outer portion of the part 48 is formed to
provide a flange E8 opposite the flange 57 of the
part 45, and the lower face §7’ and the upper
face B8’ of the flanges 57 and 5§ respectively are
mutually spaced and parallel in perpendicular
relation to the frame axis.

It will now be noted that the frame part 46
carries the concave-carrying top section 17 of the
present frame assembly in fixed angd axially ad-
justed relation to it, and that the normal seating
of this part upon the lower part 45 of the section
16 is arranged to permit an axial raising of the
section for releasing a piece of non-iracturable

- material which may become engaged between the
gyratory working head 25 and the concave, the
arrangement generally comprising an overload
release. ‘At symmetrically spaced points there-
around, the flanges 571 and ¥8 are provided with
aligned transverse openings 57’/ and 58’’ respec~

- $ively  through which bolts 592 extend, the bolt
heads 59’ being uppermost.  Annular spring seat
members 61 are mounted on the bolts §9 in en-
gagement with the bolt heads 5%’ and with nuts
89’7 threadedly engaging the lower bolt ends, and
helical compression springs $2 are reactive be-
tween the flanges §7 and &8 and the seat mem-
bers 61 to normally hold the latter against the
bolt heads and nuts; the arrangement is such
that the compression springs §2 resiliently and
vieldingly resist an unseating of the frame part
46. The present crusher structure has been par-
ticularly designed for use in spaces having rela-
tively low ceilings, and the present divided spring
assemblies at the bolfs 58 permit the present
arrangement in which the upber spring seat
members 81 are disposed below the level of the
top of the gyratory working head 25, preferably
in a common plane below the highest head point.
- Since the temporarily raised part 4% may tend
to shift circumferentially with respect to the part
45 on which it is normally seated, means are
preferably provided for positively preventing any
such shifting of the part 48. -~ As shown, said anti-
rotation means comprises vins 63 depending
fixedly from the flange 58 of the member 46 and
slidable in mutually aligned holes £3’ in the flange
87 of the part 45; the present arrangement pre-
vents any accumulation of dust or other foreign
matter from the crushing operation in the holes
63’. This device permits any required mutual
separation of the parts 45 and 48, with or without
tilting of the part &8, against the resistance of
the. springs 82 while the parts are restrained
against mutual rotation which would bind the
bolts 59 in and between the aligned flange open-
ings 57'* and 58’’. )

The upper frame section {7 comprises a tubular
wall portion 84 which is slidably adjustable in
the bore of the part 46 and is provided at its top
with a radial flange §5 extending over the top
of the part 46. At spaced points therearound,
and adjacent its bore, the part 48 mounts stud
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bolts 66 which extend freely through bolt holes
provided in the flange 65 and carry nuts 66’ gbove
said flange, and spacing members are engaged
between the flange and part 46 for determining
the height of the flange above the part; as shown,
the spacing members comprise U-shaped shim
members. 67 assembled upon a split or sectional
clamp ring 67’ of wedge form which is comple~
mentarily fitted between the outer face of the
wall 64 and an upwardly and outwardly sloping
portion of the top of the bore of the part 46. The
individual spacers §7 may be of different thick-
nesses for installation upon the ring 67’ to vari-
ously space the clamped-down flange 65 of the
section 7 from the part 45 of the section (8
which carries it, it being noted that the tightening
of the bolts 66 provides for a centered and releas-
able connection of the frame section {71 to the
upper member 46 of the frame section {8.

The inner face §8’ of the member 17 is conically
tapered upwardly and is provided by a wall 68
which extends obliquely from the bottom of the
wall 64 of the section 17 and terminates in an
out-turned flange 68’’ at its top. The concave
69 of the present structure comprises an axially
tapered ring member having its outer face 89’
complementarily fitting the inner face 68’ of the
wall 68 and secured in place by bolts 18 connect-
ing it with the flange 68’’; the top face of the
flange 88"’ is shown as coplanar with the top
face of the flange 65 of the wall 64. As particu-
larly shown, ears T{ extend outwardly and inte-
grally from the concave 68 near its top, and are
provided with radial notches 14’ at their outer
ends for receiving the head end portions of the
bolts T8 which extend freely through the flange
68’ and have helical compression springs 78’
engaged gbout them between the flange and their
nuts 78’’. Suitable -openings 72 are provided
through the oblique wall 68 to permit the inser-
tion of the concave 89 within the space of the
wall 8 for its mounting in place thereagainst
by means of the bolts 70, it being noted that the
V space between the walls provides the required
room for the installation of the bolts 70.

The gyratory cone or head assembly 28, it will
now be noted, comprises a central core 74 which
is-integral with the stem 24, and has its outer
face conically tapered from its bottom toward a
point in the stem axis adjacent and below the
gyration point of the head. At its upper eng,
the head core 14 provides a threaded stud 74’,
and a skirt portion 14’ of the core depends below
the plane of joining of the core and stem 24 to
provide an inverted V-shaped channel space 15
between it and the stem. A facing member or
mantie 18 is mounted on the head core 74, a soft -
metal cushion layer 17 of zinc or the like being
breferably engaged by and between the opposed
outer and inner faces of the core and the mantle.
The cuter face of the core 74 is stepped outward-
ly adjacent its bottom edge for the thickness of
the cushioning layer 77 to provide a spacing an-
nulus on which the face member 78 may be sup-
ported in spaced relation from the rest of the
core T4; the cushioning layer 17 is preferably casi
in place while the member 78 is wedgedly mount-
ed on the core T4 in coaxial relation thereto.
Having the mantle 78 mounted in the described
manner upon the head core 74, a helical spring
78 is mounted upecn the top end of the mantle in
encircling relation to the stud 74’, and a nut 78
is serewed down on said stud to forcibly and re-
siliently seat the mantle on the head core.

The conically tapered working face of the
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present concave 89 has a relatively narrow lower
portion 81 having the apex of its cone at, or sub-
stantially at, the gyration point P of the head 25,
while the remaining upper portion 81’ of said
face is conically tapered toward an apex above
the gyration point P. A lower portion 82 of the
working face of the present mantle T§ which is
opposite the working face portion 81 of the con-
cave 59 also has the apex of its cone at, or sub-
stantially at, the gyration point P, while the re-
maining upper portion 82’ of said working face is
conically tapered toward an apex well below the
point P. The working zone 18 defined hetween
the opposed concave and mantle faces is such
that the upper face portions 81’ and 82’ of the
concave and mantle cooperate to provide a down-
wardly tapering upper portion of the crushing
zone portion above the substantially untapered
lower zone portion defined between the mutually
opposed lower working face portions 81 and 82 of
the coneave and mantle. By reference to Figure
2, it will be particularly noted that lines compris-
ing elements of the cone of the concave face 81
pass through the gyration point P, and that
points on said lines are substantially equidistant
from the working faces of the concave and head,
whereby they generally bisect the angle of said
faces, while the cone of said lines generally bi-
sects the V-shaped crushing zone as primarily
defined between the angularly related upper
working face portions 81’ and 82,

The concave €9 and mantle 76 are preferably
formed of a hard and wear-resistant meta] such
35 manganese steel whereby they may have a
maximum life for the crushing of material in
the crushing zone 79. Furthermore, the de-
scribed devices for mounting the concave and
mantle on the frame and head respectively are
understocd to be such that adjustment of {their
spacing may be made for wear on their working
faces and/or any flattening-out action by the
material being crushed between them. Also, any
radial spreading of the mantle 78 is arranged to
ke automatically taken up by the seating action
of the spring 78 upon the mantle. While the ele-
ments of the cones of the concave and mantle
are shown as straight, it will be understood that
they might be curved in or out with respect to
their axes. The maximum delivered size for par-
ticles of the rock being crushed is determined by
the maximum spacing of the faces 8{ and 82, and
the latter faces do not contact at any time. Fur-
thermore, the height adjustment of the concave
provided for at the bolis §6 through the selected
use of different thicknesses of spacers 67 thereat
provides for an adjustment of the maximum gap
provided between the working faces 81 and 82
at the bottom of the crushing zone 79; as the
concave is raised, the spacing of said faces in~
creases.

The permitted rotation of the head in its bear-
ings, while not very rapid on account of the hold-
ing action of material in the crushing zone, as-
sures that any wear on the working faces of the
concave and mantle will be uniform whereby to
provide a maximum useful life for the replace-
able concave and mantle. Since the central cone
of the working zone 79 has its apex at, or sub-
stantially at, the gyration point P, the working
motion of any particular point of the mantle face
toward the concave face is generally perpendicu-
lar to the latter whereby a rock piece engaged be-
tween the faces at any point of the zone may be
diametrically crushed without rolling or friction
effects on the piece; in this manner, wear on said

10

15

20

25

30

40

45

50

55

60

65

(]

faces is a minimum, the production of an undue
amount of rock dust is avoided, and the life of
the concave and mantle members is particularly
long because of the minimized abrasive effects
with the rock being crushed in the zone 72.

Preferably, and as shown, the top of the in-
wardly sloping wall 68 of the top frame section
{T mounts a cylindrical collar member 83 which
defines a fixed mouth for the crushing zone T8
about the upper head portion at the mantle-re-
taining nut 78’. In the present structure, the
top of the collar 83 is lower than the nut 718"’
whereby the latter determines the overall height
of the crusher assembly which is appreciably low-
er than the crusher would otherwise be if a bear-
ing were provided at the gyration point P above
said plane.

Understanding that the crushed rock falling
from the crushing zone 19 is arranged to be dis-
charged through the annular flow space 34 pro-
vided through  the intermediate and bottom
frame sections 16 and {5, and that such material
includes more or less dust which must be kept out
of the bearings for the head-carrying stem 24
and the eccentric sleeve 23, means are provided
for sealing-in said bearings in a manner to pre-
vent the admission of dust thereto from the space
3& without interfering with the required move-
ments of the stem and sleeve with respect to the
irame and each other. As particularly brought
out in Figure 4, said dust sealing means is pro-~
vided in and immediately below the space 15 be~
neath the head core 74, and includes a ring mem-
ber 84 encircling the stem 24 and sealedly en-
gaged between the frame member 52 and the
head core.

The member 84 is of general Z-section ecircum-
ferentially thereof and comprises a flat radial
web portion 84’ having a tubular flange 84" ex-
tending upwardly from its inner edge and comple-
mentarily reeeiving the stem 24, and a tubular
flange 84’ depending from its outer edge in
spaced enclosing relation to the top portion of
the collar 52 of the frame part 45; the web
portion 84’ overlies the tops of the eccentric
sleeve 23 and the collar 52 and may supportedly
rest upon the top end of the sleeve or upon the
top of the collar 52, the former being particu-
larly shown.

A circumferentially fluted or -pleated flexible
sleeve 88 connects the flange portion 84’ with
a circumferential seat 86 provided on the outer
side of the collar 52 between its top and the
tops of the web §1 thereat, with the ends of the
sleeve sealedly engaging the seat 88 and the eylin-
drical exterior face of the flange 84; the sleeve
83 may be of an oil-proofed and dust-tight fabric
or the like. Clamp rings 85 may be provided
for fixedly and sealedly securing the different
sleeve ends against the seat 86 and flange 84’
Because the upper flange 84’ of the member 84
rotatably receives the stem 24, the member 84
will be gyrated with the stem as permitted by
the flexible connection provided by the sleeve
88, it being noted that the portions 84’ and 84’
of the member 84, and the flexible sleeve 85 co-
operatively define an encircling closed space 87
about the upper end portions of the rotatable
eccentric sleeve 23 and the fixed collar 52, with
the sleeve 85 functioning positively to exclude
dust at the bottom portion of the space 87.

Means are provided for preventing dust from
the flow space 24 reaching the exterior of the
stem 24 above the flange portion 84’ of the mem-
ber 84 whereby to dust-seal the space 87 at its top.
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- As particularly shown, a ring member 88 is fixed
to and beneath the skirt portion 74’’ of the
head body 14, rotatably receives the flange 84’'

. of the member 84, and is provided with a stepped
inner edge which. is cooperative with the opposed
outer wall of the flange 84’’ to define an up-
wardly-opening space 89 in which a dust-sealing
means may be provided. As particularly shown,
a flexible sealing ring 98 of general C-section

- is disposed in the space 89 and has its inner
edge sealedly engaged with the outer surface of

" the flange 84’'’ by the action of a longitudinally
tensed band 91; said band 91 may comprise a
closed ring of helically wound wire.

‘Figures 9 and 10 disclose a crusher structure
which differs primarily from the embodiment
~of Figures 1 to 8 in omitting any overload re-
lease device and in providing a bearing for the

“head at its gyration point. The present strue-

ture otherwise provides the same mounting and

bearing and lubrication arrangements as those
“found in the first embodiment, and is provided
“on .and within frame sections 1{5 and {18 and
{11 corresponding to the respective sections 15
“and 18 and {7 of the first embodiment. The
_section {185 may be identical with the secticn
18, and only the top portion thersof at and below
its top flange 118’ has been shown. The sec-
tion 11§ is of one-piece construction, and the
cuter wall 147 is provided with bottom and top
flanges {47’ and {58 corresponding to the flanges
" 471’ and 58 of the two-part frame section 1§ of
the first embodiment. The upper frame section
117 is formed as the section 17, includes a tubular

wall portion (84 having a radial flange 165 at 8

its top, and mounts a concave. 189 as in the
- other embodiment. Stud bolts 16§ extend from
. the flange 158 and through the flange {85 for
engaging spacing members 167 and a wedge ring
16T’ between said flanges for releasably and. fix~
edly attaching the section ({7 to the section (4§
in the manner taught for the first embodiment.
. The head 125 of the embodiment of Figures 9
and 10 is the same as in the first embodiment
except above its mantle 116. In the present
structure, an axially extending stud {74’ of the
head core {74 intermediately. and threadedly
mounts a collar 1718’ for action against a com-
pression spring 178 for seating the mantle {76
on the head core {74. The stud portion above
the collar (78 has its end portion extended radi-
ally into .a complementary socket 192 provided
~in ‘a spherical bearing member {93 having its
center coincident with the center of gyration of
the head 125. The ball member 123 is engaged

in a complementary supporting socket which is’

provided by an assembly {94 mounted on the top
flange 158 .of the frame section {16, and includ-
- ing & head block 195 integrally carried on three
- spider legs 196 which have bottom foot portions

“the flange 158.
The present block 195 is provided with a cyhn—
drical recess 195’ extending from its tcp to the
level of the gyration point'P’; and has a central
bore which is arranged to complementarily re-
-ceive the ball 193 below the level of the gyration
point P* while freely receiving the upper portion
~of the stud 174’ for s required oscillation of the

ball ‘in its seat. A bearing block 187 is fittedly.
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+ 188’ secured by bolts 196’ to extensions 158" of
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. engaged in the cylindrical recess of the block

195 and provides a semicircular socket 197" for
~.complementarily receiving the upper half of the
. ball- 183. - A member 198 complementarily fits
. the top of ‘the block . A95. in centered position.
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thereon, and has an annular. depending portmn
198’ thereof arranged for bearing upon “the top
of the block 197 to secure the latter in place
to provide its portion of the socket for the ball
193. The member 198 preferably provides a
more or less domed hollow cap for the block
195, and is secured to the rim portion of the
block 195 by screw bolts 199; the cavity of the
member (98 may contain a lubricant grease for
feeding to-the main bearing surface of the ball
183 through registering axial ducts of the block
197 and the ball 193.

It will be understood that the ball and socket
arrangment provided at the gyration point P’
of the head 1256 provides part of the support for
the head, while steadying the head action under
heavy duty conditions. Since rock to be crushed
must enter the crushing zone (719 around the
socket assembly 194 and the legs 196 which sup-
port it, a guided feeding of rock thereat with
appropriate radial clearance is provided by a fu-
nicular collar 183 mounted upon the top of the
upper frame member (T and extending below
the assembly to the top of the crushing zone.

Lubrication of the various sleeve and stem and
shaft bearings for both disclosed embodlments
of the present crusher is arranged to be effected
by a positive feeding of a lubricant through a lu-
bricant distribution system which assures ample
lubrication. at all points, the lubricant being sup-
plied under pressure, as by a pump (not shown)
actuated by the jack shaft 38 which is driven
from the sleeve-rotating shaft 28 of the assem-
bly. As particularly brought out in Figure 2, the
liquid lubricant from a said, or other, pump is
arranged to be introduced under pressure at an
axial inlet passage 92 through the bottom: of the
cup 21 and a registering axial hole 93 through
the footplate 43.

A riser passage 94 is provided in the bottom
stem. portion 24’ axially thereof and is arranged
for constant registration with g radial passage
95 provided through the slide block 44, the pas-

. sage. 89 being of such size at its top and bottom

as to constantly connect the passage 94 with the
hole 93 as the stem is oscillated upon -the block.
A passage 94’ extends from the upper ‘end - of

- the passage 94 through the stem 24 to exterior

stem points at the juncture of the lower and
intermediate stem portions 24’’ and 24°*’ for dis-
charging lubricant into the open annular ‘space
97 provided between the bore of the sleeve 23-and
the stem portion 24’.-

A slot 98 is provided longltudmally along the
inner face of the lower stem bushing 89’* which
is fixed in the sleeve bore, said slot preferably
being opposite the thickest part of the eccentric

. sleeve 23, as-is illustrated. The slot 98 is ar-

ranged to discharge lubricant into the cup space
defined between the sleeve-supporting bearing
ring- 42 -and the slide block 44 for insuring a
supply of lubricant upon the footplate 43 thereat
as well as in the bushing 39”’;' -For insuring a flow
of the lubricant through said space, a radial
duct 89 is provided in the ring 42 in constant

-communication with an axial slot {06 provided

in the bushing 41 which journals the lower sleeve
end, said slot being arranged to discharge lu-
bricant into the upper portion of the cup 2{; in
this manner, the flow of lubricant under pressure
is assured for all bearing surfaces below the plane

. of the radial passages 96.

The upper stem bushing 39, wh1ch is ecarried

- by the eccentric sleeve 23, is provided.with. an

75

‘aidal slot {02 extending from. the space 91 io
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-the top of the bushing for lubricating the op-
posed stem face, said slot being provided along
the thin side of the sleeve where there is sub-
stantially no working pressure as the sleeve ro-
tates about the stem. A duct 188 extends radi-
ally through the bushing 3%’ and the sleeve 23
just below the top of the collar 52 which mounts
- the sleeve-receiving bushing 83, and a slot 184
is provided in the sleeve exterior longitudinally
thereof for connecting the outer end of the duct
103 with the space between the gear hub 28’ and
the opposed botiom portion of the collar 52 in
" which the thrust ring 49 which is carried by the
gear hub 28’, is disposed. The upper face of the
thrust ring 49 is preferably provided with a radial
slot 49’ to provide for the discharge of lubricant
into the space 84 within the collar. Any lubricant
escaping into the space 87 having its bottom de-
_fined between the upper portion cf the collar 52
and the flexible sealing sleeve 85 is arranged to
drain from said space into the space §& through
a duct 185 extending axially from the bottom of
the space 87 to the space §4. It will be under-
stood that the -descending flow of lubricant
through and from the ducts 194 and i858 will be
effected by gravity and any residual pressure in
the Iubricant.

A major portion of the lubricant which is dis-
charged into the space §4 will fall upon the gears
28 and 27 for lubricating the same, and means
are provided for delivering a minor portion of
said lubricant within the shaft housing 2% for
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a lubrication of the various bearings and gears -

therein. As particularly shown, a duct 198 ex-
tends from an upper point of the exposed inner
end face of the housing 29 to the housing in~
terior at a point inwardly of the constricted
housing portion 28’, said duct being arranged to
receive lubricant which is thrown centrifugally
from the rotating gear 26 on the sleeve 23. The
shaft housing space outwardly of the housing
portion 29’ is arranged to retain the lubricant at

g level determined by the bottom point of the
housing bore at the reduced housing portion 28°,
whereby said portion acts as a dam over which
excess lubricant may escape through the inner

- shaft bedring 36 into the cup space.

As particularly shown, the lower cup wall por-

- tion 227’ of the cup 21 extends above the bottom
of the cup spdce defined within the upper wall
portion 22’ to provide a horizontal annular cup
space 2§’ in which the radial outer portion of the
bevel gear 21 extends for picking up lubricant
from said space as it rotates therein. At the

- opposite side of the cup from the gear 27, the
cup is formed to provide a downwardly directed

- discharge passage 21’’ through which used lu-

- bricant may escape from the space 2{" for clean-
ing and re-circulation.

It will be noted that the present crusher struc-
tures provide bearings of maximum area for their
duties whereby to avoid the possibility of unduly
concentrated bearing areas which may result in
a failure of the lubrication system to provide
sufficient lubricant at all bearing surfaces.

" From. the foregoing description taken in con-
nection with the accompanying drawings, the ad-
vantages of the present crusher features will be
readily understood by those skilled in the art to
which the invention appertains.  While we have
described” the principle of operation, together
with arrangements which we now consider to be
the preferred embodiments thereof, we desire to

“have it understood that the showings are pri-
marily illustrative, and that such changes and
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12 .
developments may be made, when desired, as fall
within the scope of the following claims.

We claim:

1. In a gyratory crusher, a head menmber pro-
viding a conical working face having the apex of
its cone above it, an annular concave receiving
the head and having a conically concave work-
ing face opposite said head face and having its
apex above said apex of the working face of the
cone whereby said working faces define a down-
wardly contracting working zone between them,
and means operative for effecting a relative gyra-
tion of the head and concave members about a
fixed intersection point of the axes of their cones
which lies between the apexes of their cones in
such a position that all lines therefrom to the
bottom of the working zone are effectively equi-
distant from the working faces of the head and
concave.

3. In a gyratory crusher, a conical head mem-
ber having the apex of the cone of its working
face uppermost, an annular concave receiving
the head and having o conically concave work-
ing face in opposition to said working face of the
head, with its apex appreciably above said apex
of the working face of the head whereby said
working faces cooperatively define a downwardly
contracting working zone between them, and
means coperative for effecting a relative gyration
of the head and concave members about a fixed
intersection point of the axes of their cones
which Iies between and in appreciably spaced re-
lation from the apexes of their cones in such a
position that all straight lines therefrom to the
bottom of the working zone effectively bisect the

“angle of the working faces thereat.

3. In a gyratory crusher, a conically tapered
head having upper and lower working face por-
tions coterminous and conically tapering to dif-
ferent degrees with respect to a common axis,
the apex of the cone of the lower face portion
being above the apex of the cone of the upper
face portion, a concave overlying and generally
enclosing the head and having upper and lower
working face portions of its hore conically taper-
ing to different degrees with respect to a com-
mon-axis and respectively cooperative with said
upper and lower working faces of the head to
define a downwardly contracting working zone
between the hiead and concave, the cone of the
upper face portion of the coneave having its apex
at a-point appreciably above the apex of the cone
of the upper face portion of the head, and means

“operative for effecting a relative gyration of the

head and concave members about a fixed inter-
section point of the axes of their cones which
lies between and in appreciably spaced relation
from the apexes ¢f the cones of their upper face
portions in such a position that all straight lines
therefrom to the bottom of the working zone ef-
fectively bisect the angle of the upper working
face poriions thereat, the cone of said lower face
portion of the concave effectively having its apex
at said gyration point. .
4. In a mount for an upright gyrating stem,
an externally cylindrical bearing sleeve provid-
ing a hore closely journalling the bottom portion
of said stem as the sole positioning means for
the stem and eceentric to the sleeve exterior in
fized angular relation to the stem axis and hav-
ing its axis intersecting the stem axis above the
bearing sleeve at a fixed gyration point for the
stem, g frame providing a socket having its side
closely journalling the bottom portion of said
sleeve, a bearing ring at the socket bottom pro-
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viding a foot-bearing for the sleeve, a bearing
block having a flat under face engaging the sock-
et bottom and having its upper face complemen-
tarily engaging the stem bottom to provide a slid-
ing foot bearing beneath the stem; and a drive
gear mounted on said sleeve intermediately
thereof.

5. In a mount for an upright gyrating stem,
an externally cylindrical bearing sleeve provid-
ing a bore closely journalling the bottom portion
of said stem as the sole positioning means there-
for and eccentric to the sleeve exterior in fixed
angular relation to the stem axis and having its
axis intersecting the stem axis above the bear-
ing sleeve at a fixed gyration point for the stem,
a frame providing a socket rotatably receiving
said sleeve, means providing a support ring bear-
ing for the sleeve on the socket bottom, the
socket bottom being provided with a coaxial duct
therethrough, and a bearing block having its
upper face complementarily engaging the stem
bottom within the ring bearing and having a bot-
tom face slidably engaging the socket bottom to
provide a sliding foot bearing for and beneath
the stem, said bearing block being provided with
a passage for lubricant extending upwardly
therethrough from its bottom and arranged for
constant registration with said duct of the socket
bottom, and said duct in the socket bottom being

arranged for connection with a source of liquid -

lubricant under pressure for effecting a pressure
distribution of lubricant to the bearing faces of
the block and thence to the ring bearing.

6. In a gyratory crusher, a conically tapered
head having the apex of its cone above it, a cy-
lindrical stem carrying the head in coaxial re-
lation thereto, an externally cylindrical bearing
sleeve providing a bore rotatively receiving said
stem and having its axis oblique to the axis of
the sleeve exterior, a frame having a fixed tubu-
lar part providing a bore rotatably receiving said
sleeve, means on the frame providing mutually
independent foot bearings beneath the stem and
sleeve, means for rotating said sleeve, a sealing
ring directly cooperative between the head and
said sleeve to provide a dust seal above the bear-
Ing between the stem and the sleeve bore for per-
mitting a relative rotation of the stem and sleeve,
and a flexible sealing tube cooperative between

the sleeve exterior and said tubular part of the .
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frame to provide a laterally flexible dust seal
over the top of the bearing between the sleeve
exterior and said tubular frame part for per-
mitting a relative rocking of the stem and said
tubular part of the frame,

7. In a mount for an upright gyratory stem,
an externally cylindrical bearing sleeve provid-
ing a bearing bore closely journalling the bottom
portion of said stem and eccentric to the sleeve
exterior, a frame providing a socket closely jour-
nalling the bottom portion of said sleeve, a bear-
ing ring at the socket bottom supportedly carry-
ing said sleeve as a foot bearing thereat, and a
bearing block having & flat under face slidably
engaging the socket bottom and having its upper
face complementarily engaging the stem bottom
to provide a sliding foot bearing beneath the
stem, the bottom portion of the socket at said
bearing ring and bearing block comprising a well
for containing a lubricant for the lubricating
immersion of both the sleeve and block bearing
therein.

JOHN R. KUENEMAN.
DONALD KUENEMAN.
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