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The 1nvent10n reletes te e gyretory crusher

: 11'1 which the material 0 Dbe erushed is ellewed
- {0 ﬂew by gravity through a crushing zone bhe-

tween a fixed upright conical concave and a -
- gyretory conical ‘head within the concave. |

- An object of the invention is to provide ‘&

B -crueher of the character described providing a

- minimum of relatrvely lateral motion bhetween

_ the working faces of a concave and a cooperating
- cone, ‘whereh:yr to minimmize wear on the cruehmg

faces and the preduetmn of fines.

“Another object is to provide a crusher of the o

- cherectel deseuhed whleh hes a rele,twely low
herght for its duty. . | |

A fulther object is to hmmde 2 pertwulerly |
effective dust shleld for the varmus bearmgs of

' '?the structure.

(Cl 241—-—215)

10

Flgure 7 is a fragmentary seetlon at the lme_
f—1T in Figure 2..
Figure 8 is a fra,gmentery seetwn et the hne'_-
3———8 in Pigure 2.. - - -
- Figure 9 is a. sectronel elevetlen ceneepond- -

ing to the upper portion of Figure. 2 and dis-
- ¢losing eertem modlﬁeetmns of the crusher |

thereet | - -
PFigure 10 rs a fragmentary plen Vlew of the
structure of Figure 9 pertmns of sald strueture-

being broken away.

As particularly xllustreted in Frgures 1 to 8: .

inclusive, the features of present invention are

15

- An added. ohJeet is te erewde an 1mproved-'l

' Jubrication: system fer a crusher of the present'

- character.

Yet another obgeet is to prewde a gyratery

crusher hevmg a, peltleularly simple and effec-

920

tive means for effecting a relative axial edJust- |

~ the maximum size of crushed pertmles dehvered
~ from the crushing: zone. o

A st111 further object ie to pmmde an auto-

_-metle overload. release for oversize and non-

crusheble pleees or articles frem the eruehmg |

| Zone.

erusher of ‘nemmum eepeeltv minimum weight,

- minimum first cost, and minimuin cper ating cost

~for its duty. I
- The invention peeeeseee other objeets and fea-

| tures of advantage, some of which, with the fore-
. going, will he sefl forth or be apparent from the o
- following description of typical embodiments -

“thereof, e.rr*? in the eecompenymg drewmgs 111'

‘whlch

Flgure 1 15 a, plen Vlew of a, erueher emhedymg

-the features of present uwentlon pertmns of
the etruetvre being broken away. -

- Pigure 2 is a. eeetmne,l elevetmn at the hm;en’ _
. | :_' 45 |
~ larger upper portion of the cup 2 defined within
the wall 22’, said gear 26 comprising a bevel gear
in _constant engagement with a bevel pinion 27.
ecarried by a shaft 28 which extends radially'

hne 2-—-—-2 in Figure 1. |
Frgure 3-18 a seetrenel elevetren et the 1
| 3——3 Frgure 1. a

Flgure 4 is an- en]erged fre.gmentery shewmg'

o - ment of the concave and cone whereby to vary

25

39

40

| | 30
A general eb;eet is te promde a - gyretery_

-embodied in a crusher. structure. 14 comprising.

a generally tubular housing or frame having its

axis upright, said frame mountlng the various
operative members of the crusher assembly and

comprising a bottom section 15 mounting an

| mtermedrete sectlen lﬁ whmh in. turn meunts-
a top section 117. SR

The bottom freme sectmn 15 comprlses a- tu-—_"

'_buler 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 16 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 evlinder; in the present structure, the wall
48 and webs 19 and cup 21 are integrally related
for the provision of section 15 as a single cast
~ ‘unit. The side wall 22 of the cup 2i 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 portmn within
the wall- 22’ comprising a: seeket retetebly re-

ceiving the bottom portion of a sleeve member-
<3 which In turn rotatably receives the bottom
pertmn of a stemn or spindle 24 which carries a.

conical working head 25 for coaction Wlth a rela--

— tively fixed and enclosing cencave carrred by

ef a portion ef Figure 1 at lubrreatmn and dust

seel dewees for the Wemmg head.

Flgure 5is a eeetlen tehen et t‘m... stepped hne' |

;' 5—-—-5 mn Plgule 4 - -
Flgule 6 is'a pleh view of the lewe1 hedy mem.-—

ber of the crusher teken generelly at the jlme__ '

.E—--ﬁ in- Frgure 2- b

the upper freme section l1 .
The sleeve 23 is carried for rotetmn by 9, sult-:j

‘able power means and fixedly amounts a ring gear

26 mtermedmtely thereof for rotation in the

info- the anhnular upper cup space about the'
~ sleeve 23 from a shaft housing 29." The inner
'end of the shaft housing 29 is particularly shewn .
as being.
from its inner end for the seated ﬁttlng of its -
'ene shoulder S0 prowded Wlth & eemplementaryf-

e1reumferent1elly stepped cutwardly




3

~shoulder 'provided at the ou{:ér end of an open-
The exterior of

ing through the cup wall 22°. _
the housing 29 slidably fits an opening through

the frame wall {8 coaxial with the first hole,
~and a radial flange 33 provided on the housing
- is arranged for bolting to the wall I8 for seating

2,628,788

the housing end at the wall 22’ while securing

the housing to the frame.
ings 38 at the housing ends Journal the shaft

" in the housmg |
Noting that the space between the walls 18

and 22 provides the lower portion of a flow pas-

Anti-friction bear-

10

sage 3§ for crushed material falling from the

crushing zone above it, the portion 2%’ of the
housing 29 which extends through said space
is desirably formed and positioned to interfere
as little as possible with the passage of the ma-
terial through the space.
ing portion 28’ is contracted to just receive the
shaft 28 freely thereat and is disposed in the

Accordingly, the hous-

20

plane of a web 19’ which is appropriately cut

away to receive the housing in its plane.
- 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-sectlon
and being provided with a radial bottom £

the flange 19’. In this manner, the housing 28

is arranged to interfere to a minimum extent
- with the flow of materml through the flow pas-—

sage 34,
" The shaft 28 extends from the outer end of the

housing 29 through a suitable lubricant seal 35,

whereby 1t 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

32 of the housing, and carried on the operating

- shaft 38 of a pump (not shown) for the lubricant

10 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 bearmg
for the pump shaft 38.

Pref-

n 28"
in coplanar relation with the bottom portion of
30

-stem whereby, as the sleeve 23

4

A foot p_late: 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 siide 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 1s spherically cupped to complementarily re-
ceive the spherically convex top of the slide block
84, the opposed block and cup faces being rsla~
tively frictionless. The center of curvature of the

spherical cup lies in the longitudinal axis of the
is rotated, the
block 44 is moved in a circle about the common:

axis of the sleeve exterior and the cup.

It will be understood that 2 rotat.:.on of the

‘sleeve 23 from the shaft 28 is arranged to gyrate

the stem and head assembly 243-—25 about the
point of intersection of the axes of the stem and
the cup, whereby a given point of the working face

- 0f the conical working head 25 may be caused to

approach and leave the opposed working face of
a concave wiich 1s cooperative with the working

~ face of the head to define a downwardly taper-

- 1ng annular working zone about the head.  The

arrangemeant is such that the point of maximum

crushing progresses around the working zone in

 the direction of rotation of the sleeve as the head

is gyrated about its point of swing, the acticn

- being 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 16 comprises axially separable parts

or portions 45 and 48, the part £5 resting upon
and being attached to the top of the bottom

- frame section 18. The lower part 85 comprises

40

an external tubular wall 87 which is arranged for
alighment with the exterior wall t8 of the bottom

frame section 15, and is provided at its bottom
- with a radial flange 47’ disposed opposite the top

flange {8’ of the wall {§ for attachment to the

latter as by bolts 48 engaged through the flanges

45

at spaced points therearound.

Webs 5§ extend radially mwardly from smcea
points about the bore of the wall 47 to a collar

~ member $2 which rotatably receives the portion .

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 -

50

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

09

bushings 3%’ and 3%’' of bearing metal at the

- straight portions thereof which correspond to the
portions 24’ and 24’’ of the stem. - A hushing 41
of bearing metal is interposed between the cup
wall 22’ and the opposed exterior portion of the
sleeve 23, and the latter sleeve rests upon a suit-
~ able bearing ring 42 which supports it from the

bottom of the cup 21.

The bore 39 of the sleeve 23 Wthh comple-
mentarily receives the stem 24 has its axis angu-
larly related to the axis of the sleecve 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 rofation of said sleeve does not necessarily

cause a rotation of the stem and the workmg :
75 by reason of the 1eact10n of the gear 26 with the _

‘head 25 which 11: carries.

hore.

-portion of the flow passage 34 thereat.
1y, the collar member 52 is of generally frusto-

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
The webs 81 are arranged as the webs {8
of the section (5 for disposal in overlying and
mutually coplanar relation to the latter whereby
the webs &1 and [9 cooperatively partition the
BExternal-

conical outline, and has the outer edge portion

- of its lower bottom face seated upon the top of

60

65

the cup wall 22’ of the bottom section {5, the

member peing formed with an annular bottom

recess 34 extending thereinto above the top level
of the hub of the ring gear 286, 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 gea,r 28 and the bottom of the bush-
70

ing 53 and of the portion of the collar 52 there~
at, sald 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



'separatIOn of the parts 45 and 48, with or without

. the. springs - 62 while the parts

N drive gear 21 under hea,vy duty opera,tmg cond1-l' |

: tions for the crusher head.

‘In the present structure, the collar 52 and wall

| 41 of the frame part 45 extend gpproximately to
the same level slightly beneath the bottom of

- the working head 25, and an uvaa,rd extension

55 of the wall 47 of said part flares outwardly
to a sem1 torical bead 5§ at its top and from
-beneath which a radial flange 87 extends.

~ portion §5 and top bead 56 of the part 45. An

‘upper outer portion of the part 46 is formed to

 provide a flange 58 opposite the flange 571 of the
part 45, and the lower face 57’ and the upper

plesent frame assembly in fixed and axially ad-

B Justed relatlon to it, and that the normal seating |
~of this part upon the lower part 45 of the section

925

16 is arranged to permit an axial raising of the
-sectmn for releasmg a plece of non-fracturable

. gyratory working head 25 and the concave, the

arrangement generally comprising an overload
release. At symmetrically spaced points there-

o around, the flanges 57 and 58 are provided with

The
upper part 46 of the intermediate section 16 gen-
- erally comprises a ring having its under race

- ..complementary to and seated upon the upper wall

g éés;'?és* -

' bolts 86 Which extend freely through bolt holes_
- provided in the fange §5 and carry nuts 66’ gbove

said flange, and spacing members are engaged
between the flange and part 4€ 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

. mentarily
wall 64 and an upwardly and outwardly SIOpmg- -
- portion of the top of the bore of the part 46. The
individual spacers 67 may be of different thick-

10 .

clamp ring 67’ of wedge form which is comple-
tted between the outer face of the

ey

 nesses for installation upon the ring 67’ to vari-

15

- face 58’ of the flanges 57 and 5§ respectively are
~mutually spaced and parallel m perpendlcula,r

- relation to the frame axis. |

It will now be noted that. the frame part 46_

- 20
. carries the concave- carrying top section 17 of the

' © material which may become engaged between the

ously space the clamped-down flange 65 of the

section #7 from the part 46 of the section 16
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 {7 to the

upper member 46 of the frame section 8. |
The inner face §8’ of the member 17 is comcally

tapered upwardly and is provided by a wall 68
which extends obliquely from the bottom of the

“wall 64 of the section 17 and termmates in an
out-turned flange 68” at its top 'I‘he concave
698 of the present structure comprises an axially -

tapered ring member havmg its outer face 89’

| c.n::.mpleme:nta,r:tlyr fitting the inner face §8’ of the . "

- wall 88 and secured in Place by bolts 19 connect-

30

| 'allgned transverse openings 57’ and 58’/ respec~

- tively: through which bolts 52 extend, the bolt
~ heads 59’ being uppermost.
- members 8§ are mounted on the bolts 58 in en-
~ gagement with the bolt heads 58’ and with nuts
1.l threadedly engaging the lower holt ends, and

Annula,r spring seat

“helical compression springs §2 are reactive be-

- tween the flanges 57 and 58 and the seat mem-
~ bers 61 to normally hold the latterfaga,-inst- the

~ bolt heads and nuts; the arrangement is such
~ that the compression springs §2 resiliently and_- |

- yieldingly 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 bolts 59 permit the present
~arrangement in which the upper spring seat
- members 6l are disposed below the level of the
. top of the gyratory working head 25 pr eferably
_m a common plane below the highest head point.

ing it with the flange 68’’: the top face of the
flange 68’’ is shown as coplana,r 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 11’ at their outer
ends for receiving the head end portions of the
bolts 78 which extend freely through the flange

68 and have helical compression springs 78’

40

engaged about them between the flange and their

nuts 18'’. Suifable openings 72 are provided.
thr ough the obhque wall 68 to permit the inser-
tion of the concave 68 within the space of the
wall §8 for its mounting in place thnreagamst

by means of the bholts 70, it being noted that the -

V space between the walls provides the required

“room for the installation of the bolts 18.

The gyratory cone or head assembly 238, 1t wﬂl '

- now be noted, comprises a central core 74 which

is integral with the stem 24, and has its outer

~ face conically ta,pered from 1ts bottom toward a-
.- point In the stem axis adiacent and below the

Since the temporarily raised part 45 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 mesns comprises vins §3

~vents any accumulation of dust or other foreign
matter from the crushing operation in the holes
This deviee permits any required mutual

tilting of the part £8, against the resistance of
are restrained

153

depending
~ fizedly from the flange &8 of the member 46 and
slidable in mutually aligned holes 83’ in the flange B

- 57 of the part 45; the present arrangement pre-

gyration point of the head. At its upper end, -
the head core 74 prowde—s a threaded stud 74/,

-and a skirt portion T4’’ of the core depends below
- the plane of joining of the core and stem 24 to
. provide an inverted v-sha,ped channel space 19
between it and the stem. A famms:r member or

mantle 76 is mounted on the head core 74, a soft

- metal cushion layer 71 of zinc or the like being

preferably engaged by and between the opposed
outer and inner faces of the core and the mantle.
The outer face of the core 14 is stepped outwardg-

- ly adjacent its bottom edee for the thmlrness of

65

'_[against mutual rotation which would bind the

- bolts 59 in and between the allgned ﬂanﬂ*e open-'
SR 'mgs 51’ and 58’’. | |

- 'The upper frame sectmn & compz ises a tubula,r .'.70
-~ wall por tion 64 which is- slidably ad.]ustable in

- the bore of the part 46 and is provided at its top

with a radial flange 65 extending over the top
At spaced points therearound |

of the part 45.
-and adJacent 1ts bore the pa,rt 46 mounts stud

‘the cushioning layer 7T 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 T14; the cushmmncr layer 77 is preferably CasL
in place while the member 16 is wedgedly mount-

ed on the core 74 in coamal rel&tmn thereto

Havmg the mantle 16 mann*ed in the. described

manner upon the head core M a hellcal snrmg --
78 is mounted upun the top end of the mantle in

- encircling relation to the stud 14, and a nut 79’
~ is screwed down on said stud to forcibly and re-

5

5111en1:1y seat the mantle on the head core. - -
The cumca,lly tapered warhng fa,ce 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 §2 of the

working face of the present mantle T6 which is

opposite the working face portion €1 of the con-

cave 69 also has the apex of its cone at, or sub-

stantially at, the gyration point P, while the re-
- malining upper portion 82’ of said working face is

conically tapered toward an apex well below the
- point P.
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 concave and mantle. By reference fo Figure
2, it will be particularly noted that lines compris-
ing elements of the cone of the concave face 81
Ppass through the gyration point P, and that
points on said lines are substantially eguidistant

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

working face portions 8f’ and 82’.

The working zone 79 defined between

V-shaped crushing zone as primarily
deifined between the angularly related upper

10
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faces is a minimum, the production of an undue

“amount of rock dust is avoided, and the hfe of

the concave and mantle members is particularly
lIong because of the minimized abrasive effects

with the rock being crushed in the zone 19.

Preferably, and as shown, the top of the in-
wardly sloping wall 638 of the top frame seciion
{7 mounts a cylindrical collar member 83 which

‘defines a fixed mouth for the crushing zone 18§
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 78"
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.

20
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The concave €9 and mantle 76 are preferably

for med of a hard and wear-resistant metal such
a5 manganess steel whereby they may have a
maximum life for the crushing of material in
‘the crushing zone 789.
scribed devices for mounting the concave and
mantle on the frame and head respectively are

- understoed 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

adial spreading of the mantle 18 is arranged to

| 'be 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 & and 82, and
the latter faces do not contact at any time. Fur-
thermore, the height adjustment of the concave
prmnded for at the bolts 66 through the selected
use of different thicknesses of spacers 87 thereat
provides for an adjustment of the maximum gap
provided between the working faces 81 and 82
at the bottom of the crushing zone 71%: as the
- concave 1s raised, the spacmg of said fa,ces in-
creases.

"~ The permitted rotation of the head in 1bs beal-
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 cenfral 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

Furthermore, the de-
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Understanding that the crushed mck fallmg
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
34 without interfering with the required move-
ments of the stem and sleeve with respect to the .
frame 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 T4, 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 gener al Z—sect on circum-
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 receiving the stem 24, and a tubular
flange 84’"7 depending from its outer edze 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 ﬂeﬂble

- Sleeve 8% connects the flange portion 84’’’ with
@ clrcumiferential seat 88 provided on the outer

side of the collar 52 between its top and the

- tops of the web 5 thereat, with the ends of the

0D
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sleeve sealedly engaging the seat 8% and the evlin-
drical exterior face of the flange 84: the slesve
85 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

5 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 &4
will be gyrated with the stem as permitted by
the flexible connection provided by the sleeve.
85, 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

70

effects on the 131ece in thls manner, wear on sazd 75

- 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 234 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 partlcuierly shown, a ring member 88 is fixed

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,
| '.;-E‘ flexible sealing ring 99 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 cemprlse a
N e}.esed ring of hehcelly wound wire. | |
- "PFigures 9 and 10 disclose a crusher structure

-___'.'W‘neh differs primarily from the embodiment

10

. ~thereon, and has an annular depending portion
- to and beneath the skirt portmn 14’ of the
- head body 74, rotatably receives the flange 84’
~of the member 84, and is provided with a stepped

10
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~of Figures 1 to 8 in omitting any overload re- '

glee,se device and in providing & bearing for the

ﬁ_heed at its gylatren point. The nresent strucﬂ

ture otherwise provides the same mounting and
-j'hea,rmg and lubrication arrangements as those
“found in the first embodiment, and is provided

- on and within frame sections . 145 and {18 and

{11 corresponding to the respeetwe sectlons 15
- and 16 and {7 of the first embodiment.
_;’_..'eectmn 115 may be identical with the section
.15, and only the top portion thereof at and below

- its top flange 118"’ has been shown.  The sec-
~tion {1§ is of one-piece censtruction, and the
cuter wall 147 is provided with bottom and top 30

~ flanges 147" and {58 corresponding to the flanges
47’ and 58 of the two-part frame section 18 of
o The upper frame section
- 117 1is formed as the secticn 17, includes a tubular
B _..v*ell pertwn 164 having a radial ﬁange 163 at
o its tep, and mounts a concave 89 as in the
- . other embedlment Stud bolts 166 extend from

o the ﬁenﬂ‘e 158 and through. the flange {65 for

‘The.
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- 198’ thereof arranged for bearmg upon the top

of the block 197 to secure the letter in place

- to provide its portion of the socket for the ball

193. The member 198 prefera,bly prewdes 9,
more or less domed. hollow cap for. the block_-
185, and is secured to the rim portion of the

‘block 195 by screw bolts I99 the ea,v.rty of the

member 198 may contain g .,,ubncant 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 thet the ball end socket L
‘arrangment provided at the gyratlon point P’

of the head 125 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 179 around the

sockeb assembly {94 and the legs 196 which sup-

port it, a guided feeding of rock thereat with

appropriate radial clearance is prevrded ny a fu-

- nicular collar 183 mounted upon the top of the
~upper frame member (7 and extending below

the assembly to the top of the crushing zone.
25

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

~engaging spacing members 167 and a wedge ring -

S '_]lﬁ‘i" between said flanges for releasably and fix~
:edly attaching the section ({7 to the section ({6
" in the manner taught for the first embodiment.
. The head 125 of the embodlment of Figures 9
: end 10 is the same as in the first embodlment.

except e,beve its mantle 116. In the present
. structure, an axially extendmg stud {74’ of the

40
stem portion 24’/ axially thereof and is arranged
-for constant registration with g radial passage

‘axial inlet passage 92 through the bottom-of the @
cup 21 and a reglstermg axml hole 93 through -
‘the footplate 43. | SRR

‘A riser passage 94 is provrded in the bettem |

- 95 provided through the slide block 44, the pas-

.sage 95 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.

_head core (14 intermediately and threadedly =

- mounts a cellar 118’ for action against a conm-

o on the head core {14. The stud portion above

~ pression spring 178 for seating the mantle i
60

the collar 1718 has its end portlen extended radi- =

-ally into a complementary socket 152 provided

. in a spherical bearing member {93 havmg its
- center coincident with the center of gyration of
. the head 125. The ball member 193 is engaged
“in a complementary supporting socket which is"
“provided by an assembly {24 mounted on the top

‘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"’

55 1

‘A slot 98 is prov.rded longltudma,lly along the.- |
inner fa,ce of the lower stem bushing 39’ which -

'-__-___1s fixed in the sleeve bore, said slot preferably
" being opposite the thickest part of the eccentric

flange 158 of the frame section (18, and includ~

- spider legs 196 which have bottom foot portions

+ 198’ secured by bolts 196” to extensmns lEB’ of

~the flange 158.

+ The present block 195 is prev1ded Wlth 2 cyhn- ',
 drical recess 195’ extending from its tcp to the
'level of the gyration point P’, and has a central

L ing 4 head block 195 mtegre,lly carried on three '
.60

- Sleeve 23, as . is 111ustrated The slot 98 is ar-

ranged to dischar ge lubrlcant into the cup space
defined between the sleeve-supporting beermg_ |

- ring 42 and the slide block 44 for insuring a
supply of lubricant upon the footplate 43 thereat

o as well as in the bushing 39/,
‘of the lubricant through S&ld Space g ‘radial

65

~bore which is arranged to complementarily re-

- ceive the ball 133 below the level of the gyr ation
- _point P’ while freely receiving the upper portion
.~ of the stud 174’ for a required oscillation of the .

" ball in its seat. A bearing block (81 is fittedly .
- . engaged in the cylindrical recess of the block
- ..195. and prowdes a semicircular socket- 197" for
. .complementarily receiving the upper half of the
- A member. 188 complementarily fits

75

. ball- 193..

: ':f__the top of the block I95 in centered pesitmn

70

-For msurmg a How

duct 89 is provided in the ring 42 in constant

..-cemmumcatmn with an axial slot {00 provided
_ in the bushing 4 which Journals the lower sleeve
end, said slot being arranged to dlscharge lu-

bricant into the upper portion of the cup 2{; in
this manner, the flow of lubricant under pressure

' is assured for all beermg surfeces below the plene
. of the radial passages 96.

The upper stem bushmg 39’ 'whlch is C&I‘I‘lE‘:d =

;.;by the eccentrle sleeve .23, is prewded Wlth an

axial slet l02 extendmg from the space 91 to
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- the tep of the bushmg for lubrleatmg the op-
posed stem face, said slot being provided along
the thin side of the sleeve where there is sub-
stantially nc working pressure as the sleeve ro-
tates about the stem. A duct 188 extends radi-

ally through the bhushing 39’ and the sleeve €3

just below the top of the collar 52 which mounts
- the sleeve-receiving bushing 53, and =& slot {84
is provided in the sleeve exterior longitudinally
~ thereof for connecting the outer end of the duct
103 with the space between the gear hub 2§’ and

o

10

the oprosed botiom portion of the collar 32 in

" which the thrust ring 49 which is carried by the
gear hub 28’, is disposed. The upper face of the
~ thrust ring % is preferably provided with a radial
slot 49’ to provide for the discharge of lubricant
into the space 84 within the collar.
escaping into the space 87 having its bottom de-
_fined between the upper portion of the collar 52
and the flexible sealing sleeve 85 is arranged to
drain from said space into the space 54 through

Any lubricant

15
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developments may be made, when desn:'ed as fall
within the scope of the follow mg ela,lms |

We claim:

1. In a gyratory crusher a, head member 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 wherehy 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 cof the working zone are effectively equi-

~ distant from the working faces of the head and

20

K duct 1805 extending axially from the bottom of

“the space 87 to the space 54. It will be under-

stood that the descending flow of lubricant -
through and from the duets 104 and i35 will- he

effected by gravity and any remdual Dressure in
‘the Iubricant. | |

- A major portion of the lubrlcent which is dis-
charged into the space §8 will fall upon the gears
286 and 27 for lubricating the same, and means

are provided for delivering g minor portion of

29
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said lubricant within the shaft housing 29 for -
a lubrication of the various bearings and gears

therem As particularly shown, a duct 198 ex-

- tends from an upper point of the exposed inner

end face of the housmg 29 to the housing in-
terior at a point inwardly of the constricted

housing portion 28’, said duct being arranged to
receive lubricant whwh 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

“a level determined by the bottom point of the

 housing bore at the reduced housing portion 287,
whereby said portion acts as a dam over Whmh
- excess lubricant may escape through uhe inner
: sheft bedaring 3¢ into the cup space.

AsS partlcularly shown, the lower cup wa,ll por-.
- tion 227’ of the cup 21 extends above the bottom

of the cup space defined within the upper wall
“portion 22’ to provide a horizontal annular cup

space 21’ in which the radial outer portion of the

35
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cave.
2. In a gyr e,tm.y crusher, a cemeal head mem-

- per _havmg the apex of the cone of its working
face uppermost, an annular concave receiving

vne head and having a 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 whnereby said
working faces eoepemtwely define a downwardly
contracting working zone between them, and
means operative for effecting a v elative gylatmn
of the head and concave members about a fixed
intersection point of the axes of their cones
which lies between and in appreciably spaced re-
lation from the apexes of their cones in such a
position that all straight lines therefrom to the
b_ettem of the working zone effectively bisect t‘le

“gngle of the working faces thereat.

3. In a gyratory crusher, a. cemeelly tapered
head having upper and lower working face por-

~ tions coterminous and conically tapering to dif-

40)
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bevel gear 27 extends for picking up lubricant

from said space as it rotates therein. A% the
-opposite side of the cup from the gear 21, the
cup is formed to provide a downwardly dir ected
- discharge passage 21"’ through which used lu-

" bricant may escape from the space . ﬂ ! 101 clean- |

ing and re-circulavion.
It will be noted that the present cr usher str uc-

o tures provide bearings of maximum area for their

- duties Whereby to avoid the possihility of unduly
-concentr ated bearing areas which may result in

g failure of the lubrication system to promde

_s-u'iﬁclent lubricant at all bearing surfaces.
From the foregoing description taken in con-

~ vantages of the present crusher features will be
readily understood by those skilled in the art to
which the invention appertains. -

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-

o marily 111ustrat1ve and. that such changes and

While we have

60
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| nectlon with the accompanying drawings, the ad-

5

ierent 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 bore 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 head 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 mMeans

“operative for effecting 4 relative gyration of the

92 section point of wae axes °of their cones which

head and concave members about a fixed inter-

lies between and in appreciably spaced relation

from the apexes cf the cones of their upper face
portions in such & position that all straight lines

therefrom to the bottom of the working zone ef-
fectively bisect the angle of the upper working

~face portions thereat, the cone of said lower face

portion of the concave ei‘-‘feeti?e};y having its apex
at said gyration point. |
4. In a mount for an upright gyratmg 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 ececentric to the sleeve exterior in

ixed angular relation to the stem axis and hav-

~Ing its axis intersecting the stem axis above the

bearihg sleeve at a fixed gyration point for the
stem, a frame providing a socket having its side
closely Jeurnellmg the bottom portion of said
sleeve a bearmg ring at the secket bottom pro-
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| _viding a foot-beanhg for the sleeve, a bearing

block having a flat under face engaging the sock-

- et bottom and having its upper face complemen-
- ta,nly engaging the stem bottom to provide a slid-

 ing foot bearing beneath the stem, and a drive

.- gear mounted on sald sleeve mtermedlately

- thereof. -
| 5. In a mount f Oor an uprlght gyratlng stem,
an externally cylindrical. bearing sleeve provid-

ing a bore closely journalling the bottom portion
of smd stem as the sole positioning means there-

‘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,

@ frame providing a socket rotatably receiving

- said sleeve, means providing a support ring bear-

- - ing for the sleeve on the socket bottom, the

14

| frame to provide a, laterally ﬂemble- 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 & 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

10

exterior, a frame providing a socket closely jour-

~ nalling the bottom portion of said sleeve, a bear— ..

- for and eccentric to the sleeve exterior in fixed |

15

ing ring at the socket bottom supportedly carry~ =

ing said sleeve as a foot hearing thereat, and a

' bearing block having g flat under face slidably
engaging the socket bottom and having its upper
 face complementarily engaging the stem bottom -

%0 provide a sliding foot bearing beneath the

socket bottom being provided with a coaxial duct :

therethrough, and a bearing bleck having its

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

--th_e stem, said bearing block being provided with
& passage for lubricant extending upwardly
therethrough from its bottom and arranged for

file of this patent

- constant registration with said duct of the socket

bottom, and said duet in the socket bottom being
41

~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 if, a cy-
- lindrical stem carrying the head in coaxial re-

stem, the bottom portion of the socket at said
bearing ring and bearing block comprising a well =

og for containing a lubricant for the lubricating

‘upper face omplementarﬂy engaging the stem ~ immersion of both the sleeve and block bearing -

. _ therem

N
-l
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- 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

40

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-

Iing between the stem and the sleeve bore for per-

‘mitting a relative rotation of the stem and sleeve,
“and a ﬂex1ble sealing tube cooperative between

N the sleeve extenor and sald tubular part of the :

- J OHN R. KUENEMAN
DONALD KUENEMAN |
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