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1

This invention relates to new and useful im-
provements in crushers, and more particularly to
improvements in crushers of the gyratory type.

One of the difficulties and objections encoun-
tered in prior crushers cf the gyratory type has
been the inability to provide an eccentrie that will
give long life under high loads. As is well known,
a film of oil must be maintained between rela-
tively rotating parts. Many eccentrics in this
type of crusher fail to have a self-aligning fea-
ture ‘in the eccentric with the result that the
clearances between the moving parts have to be
so great to allow for inaccuracies in machining
and deflections that a proper oil film cannot be
maintained, with the result that worn and
burned out bearings occur more frequently than
they should and both loss of time and added
expense are entailed by operating shutdowns plus
the cost of repairs and replacement parts. An-
other difficulty is presented by the provisions for
effecting adjustment of the erushing surfaces as
the result of wear or to change the fineness of
the crushing operation. In many cases, and par-
ticularly in gyratory crushers of the so-called
“spider” type, adjustment of the ecrushing sur-
faces is effected by vertical adjustment of the
crusher shaft and head. In such cases the con-
struction of the eccentric mounting of the shaft
is made unduly complicated in order to provide
for axial movement of the shaft, and feeding de-
vices for the material to be crushed likewise be-
come more complex and expensive.

Furthermore, gyratory crushers of the spider
type characteristically have a comparatively
small head motion and although these crushers
ordinarily do not require a feeding device for
the material to be crushed, there are many in-
stances, such as, for example, in crushing stonse
to a fineness of less than about one-half inch,
where either a feeder device for the material
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or other object removed manually by burning
with a torch. By retarding or delaying the re-
turn of the conecave to its normal working posi-
tion, the entrained tramp iron or other object is
permitted to work its way readily through the
crusher and be discharged therefrom. In addi-
tion, the delayed or retarded return of the con-
cave to its normal working position cushions the
shock or impact of this return action and pre-
vents, or at least minimizes, the danger of injury
or damage to the machine.

With the foregoing in mind, one of the im-
portant objects of the present invention is to pro-
vide a novel eccentric bearing and mounting
construction for the shaft of a gyratory crusher
wherein the eccenfric bearing is supported for
limited rocking movement so that it is self-
alighing with the shaft according to fluctuations
thereof.

Another object of the invention is to provide
a novel eccentric bearing and mounting con-.
struetion for gyratory crushers wherein the ec-
centric bearing member is rotatable relative. to
the crusher shaft.

Ancther object of the invention is to provide
a novel eccentric bearing and mounting con-
struction as set forth wherein it is entirely. pos-
sible at all times to maintain adequate and proper
lubrication of the assembly. :

Another important object of the 1nvent10n is
to provide in a gyratory crusher of the present
type, novel means for effecting vertical adjust-
ment of the crushing surfaces relative to each
other.

Another object of the invention is to provide
novel means for adjusting the crushing surfaces

. of a gyratory crusher relative to each other

40

must be employed or a smaller throw eccentric .

provided for the crusher shaft. A change of ec-
centrics entails considerable loss of time and
‘expense so that the provision of an adequate
feed device for crushers of this type is desirable.
Furthermore, it is necessary in these crushers to
provide for the displacement of the concave to
permit discharge of uncrushable objects, for ex-
ample, tramp iron, such as a sledge hammer

head, drill bit, dipper tooth or the like, without !

damage to the elements of the machine, and it is
desirable also to retard or delay the return of
the displaced concave in order to facilitate the
discharge of such objects from the crusher. This

is so, for if the return of the concave is not re- ¢

tarded or delayed, tramp iron which is larger
than the open setting of the crusher will not be
discharged but will stay within the crushing
cavity and cause the concave to be forced up and
down until the crusher is stopped and the iron
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through vertical adjustment of the concaves as
distinguished from adjustment of the crusher
shaft and head.

Another object of the invention is to provide
a novel construction and arrangement of parts
for effecting vertical adjustment of the crusher
concaves which is relatively simplified and which
can be manipulated to effect an adjustment of
the crushing surfaces without disturbing the
crusher shaft and its mountings or any other
component mechanism of the machine,

Another important object of the present in-
vention is to provide a novel feed device for
gyratory crushers of the spider type. '

Another object of the invention is to prov1de
a feed device as set forth which is automatically
operated by the motion of the crusher head shaft
and which embodies novel features of construc-
tion and arrangement whereby a relatively large
movement is imparted to the feed device by a
comparatively small movement of the head shaft.

Another object of the invention is to provide a-
novel feed device for gyratory crushers having
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. the features and characteristics set forth which
is quite simplified in construction and is entirely
effective and efficient in operation and use.

A further important object of the present in-
vention is to provide, in a gyratory crusher hav-
ing yielding means permitting displacement of
the erushing bowl or concave when an uncrush-
able object is encountered, novel means for re-
tarding and cushioning the return of the concave

to its normal operating position, whereby dis- :

charge of the uncrushable object from between
the crushing surfaces is effected and reseating of
the parts with substantial impact and shock is
prevented or minimized.

These and other objects of the invention, and 1.

the various features and details of the construc-
tion and operation thereof, are hereinafter fully
set forth and described with reference to the ac~
companying drawings, in which:

Fig. 1 is a sectional view vertically through a =

gyratory crusher embodying the present inven-
tion taken online I—I, Fig. 2;

Fig. 2 is a sectiondl view taken on line 2—2,
Fig.1;

Fig. 3 is a sectional view taken on line 3—3,
Fig. 1;

Tig. 4 is a detached view in perspective of an
upper frame and spider member of the crusher;

Fig. 5 is a perspective view partially in section

of a sleeve or ring member which is supported by =

the frame of the crusher and mounted for ad-
justment vertically with respect thereto;

Fig. 6 is an enlarged sectional view of the ec-
centric mounting of the crusher shaft;

Fig. 7 is a sectional view taken on line T—T1,
Fig. 6;

Fig. 8 is a fragmentary view from line 8—8,
Fig. 6;

Fig. 9 is a perspective view partially in section
of a novel bearing construction embodied in the
eccentric mounting for the crusher shaft;

Fig. 10 is a perspective view partially in sec-
tion . of a housing member which receives the
bearing of Fig. 9;

Fig. 11 is a view in perspective of a rocker
member which is provided in association with
the bearing of TFig. 9 to effect self-aligning
thereof.

Figs. 12, 13 and 14 are elevational and plan
views, respectively, of a rocker member which is
provided in the bearing of Fig. 9 and operates to
effect self-alignment of the bearing according to
movements of the erusher shaft;

. Fig. 15 is an enlarged detached view in section
showing details of construction and arrangement
of parts embodied in novel means provided for
retarding return to operative position of the
crushing concaves following the release thereof
to permit foreign material, such as tramp iron,
to pass through the apparatus;

Figs. 16, 17, 18 and 19, respectively, are de-
tached perspective views showing the construc-
tion and arrangement of certain of the com-
ponent bairts of the retarding mechanism of
PFig. 15;

Fig, 20 is an enlarged fragmentary sectional
view of the upper end of the crusher shaft show-
ing the support therefor and novel means for
feeding materlal to the crusher;

Fig. 21 is a view similar to Fig. 6 showing a
modified- eccentric bearing construction;

Fig. 22 is a slightly reduced sectional view on
hne 22—-——22 Fig. 21; and

Fig. 23 is-a developed view, in reduced scale, of
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4
the bearing member embodied in the construe-
tion of Fig. 21.

Referring now to the drawings and more par-
ticularly to Fig. 1 thereof, a crusher of gyratory
type made according to the present invention
may comprise a lower or base frame section gen-
erally designated 10, including a central sleeve or
hub portion {1 and an outer ring portion (2 in-
tegrally joined together, for example, by means
of a plurality of circumferentially spaced legs
{3 arranged, for example, as shown in Fig, 3.
The ring portion 12 of the lower frame 10 is pro-
vided ab its upper edge with a laterally project-
ing continuous flange portion I8 on which is
seated the lower flange portion {5 of an upper
frame and spider section which is generally desig-
nated {6, and constructed, for example, as shown
in Fig. 4 of the drawings. Preferably, the upper
frame spider section 16 is bolted to the lower
frame section 18 asindicated at 17,

Extending radially inward from the annular
wall portion {8 of the upper frame section 16, at
predetermined spaced intervals thereabout, is a
plurality of spider legs 9 which terminate at
their inner ends in a centrally disposed housing
portion 29 of generally cup-shape having an
opening 21 in its bottom portion for the upper
end of a crusher shaft 22, which carries the usual
crusher head 23. Seated within the housing 20,
and surrounding the upper end of the shaft 22, is
an annular member 24 having a spherical upper
surface portion 25 on which rests the correspond-
ing spherical surface 26 of a member or nut 21
that is threaded upon the upper end of the
crusher shaft 22 as shown. By this construc-
tion it is to be obiserved that the entire weight of
the shaft 22 and the crusher head 23 is carried by
and suspended from the upper frame section and
the nut 27 may be adjusted to predetérminedly
set the position of the crusher head 23.

The lower end of the crushér shaft 22 is ec-
centrically supported in the central hub portion
i1 of the lower frame section {0 and a gyratory
motion is imparted to the shaft 22 in the well-
known manner. As previously stated, the con-
ventiorial type eccentric mountings heretofore
utilized for the shafts of gyratory crushers have
been objectionable due to the fact that the amount
of clearance that was required for the flexure
of the shaft and inaccuracies of machining,
usually made it impossible to maintain an oil film
between the relatively moving parts of the ec-
centric assembly anhd hence these mountings
were not properly lubricated. In addition, in
conventional type eccentrics as used heretofore,
the alignment of the inner and outer bearings is
fixed so that the inner bearing cannot adjust
itself to the slight misalignments of tha shaft
when the crusher is under load.

According to the present invention there is
provided a novel eccentric mounting for the low-
er end of the crusher shaft 22 which is not sub-
jeet to the foregoing objections and difficulties
and which has the distinet advantage of being
selfaligning. Thus, with reference to Figs. 6 to
13, inclusive, of the drawings, the lower end of
the crusher shaft 22 is journaled in an eccentric
bearing 30 which is in turn received within a
housing 31 that is rotatably mounted in a suit-
able concentric journal 32 mounted iriternally
of the central hub portion {1 of the lower frame
section 10 of the crusher. The lower end of the
housing 31 rests upon a fiat bearmg 32q and is
shouldered as indicated at 33. Secured upon this
shoulder 33 of the housing is a bevel ring gear
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34 which is driven from another bevel gear 35
that is fixed on the inner end of a radially ex-
tending shaft 36. The shaft 36 is rotatably jour-
naled in bearings 37 supported in a sleeve 38 dis-
posed within a housing portion 39 of the lower
main frame section (8. The shaft 36 extends
outwardly of the crusher and has a pulley or the
like 40 for a drive belt secured on its extremity.

The housing 3i is rotationally driven at a pre-~
selected speed from the pulley 49 through the de-
scribed gearing, and it is to be noted that the up-
per end of the housing 3i{ is provided with a slot
41 in which is engaged a projection or lug 42 on
the eccentric bearing 38 (Fig. 9) so that the lat-
ter rotates with the housing 31 and relative to
the crusher shaft 22. The bearing 30 is internal-
iy babbitted as indicated at 43 at the load receiv-
ing side thereof, and the housing 3{ likewise is
exteriorly babbitted in a corresponding area as
indicated at 44. )

In order that the eccentric bearing 38 will be
selfaligning with respect to the shaft 22 and per-
mit limited rocking movement of the bearing
within and relative to the housing 31, there is in-
terposed between the bearing 38 and the housing
31, at the load or thrust side of said shaft, a
rocker member 45 constructed and configurated
as shown in Figs. 11, 12, 13 and 14 of the draw-
ings. Asshown in the drawings, the rocker mem-
ber 45 has an outer surface 48¢ which is curved
to conform to the inner wall surface of the hous-
ing 31 and has an inner surface 45b which is
longitudinally convex and transversely flat. The
inner surface 45b of the rocker 4% seats against
a correspondingly configurated surface, £1 pro-
vided on the eccentric bearing 39, and the thick-
ness of the rocker member 45 is such that its
outer surface 45a¢ projects beyond the external
surface of the bearing 38 and engages the ad-
jacent inner surface of the housing 3! in a man-
ner to maintain a small clearance between the
housing 31 and the eccentric bearing 30 so that
the only contact of the bearing at this point with
the housing is through the rocker member 45.
By this construction the eccentric bearing mem-
ber 30 is free to tilt vertically and slide horizon-
tally upon the inner surface 48b of the rocker
member 45 and ample clearance is provided be-
tween the housing and bearing to provide for
limited displacement of the latter according to
any misalignment of the shaft 22.

According to the present invention the crush-
ing bowl or concaves 59 which cooperate with
the head 23 are carried by an annular backing
member or ring &1 having the cross-sectional
shape and configuration shown in Fig. 1 of the
drawings. As shown, this backing ring &1 is pro-
vided in its undersurface with a triangular recess
or groove 52 arranged for seating engagement
upon an.inwardly inclined continuous annular
flange portion 53 formed internally of an an-
nular flange portion 53 formed internally of an
annular sleeve or wall member 54, the said back-
ing ring being held against rotation relative to
the member 54 by a projection 54¢ on the lat-
ter which engages a slot §l¢ in said ring. The
member 54 is mounted in association with the
crusher main frame sections 138 and 15, respec-
tively, and is adapted to be adjustable vertically
with respect thereto for the purpose of adjust-
ing the crushing bowl or concaves 58 reslative
to the head 23.

The construction and arrangement of the
sleeve or wall member 54 is best shown in Fig. 5
of the drawings. Projecting vertically downward
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from the 16wer edge of the member 54 at equally
spaced intervals circumferentially thereof is a
plurality of lugs 55 which are received in slots
56 (see Figs. 1 and 3) of corresponding size and
shape arranged circumferentially of the lower
frame section 10 in the flange portion 14 thereof
outwardly of the wall portion 12 thereof. In
addition, vertical slots 57 corresponding in num-
ber and spacing to the spider legs 19 of the upper
frame section {8 are provided in the member

- 54 for reception of the said spider legs (9, and

these vertical slots 57 extend downwardly from
the upper edge of the member 54 and have their
lower ends beveled or inclined as indicated at
58 in correspondence with the shaping of the ex-
tremities of the spider legs 19.

As previously stated herein the member 54 is
adapted to be adjusted vertically with respect to
the main frame sections 19 and 16 of the crusher
to effect an adjustment of the concaves 59 rela-
tive to the head 23. To this end the outwardly
facing surfaces of the depending lugs 55 of the
member 54 are threaded as indicated at 68 and
the upper end portion of the said member like-
wise is similarly threaded as indicated at 61. In
engagement with the threads 68 of the depending
lugs 55 of member 54 is a split ring nut §2 which
is arranged at the underside of the flange por-
tion {4 of the lower main frame section {0, for
example, as shown in Fig. 1 of the drawings, and
similarly engaged with the threads 61 provided on
the upper edge portion of the member 54 is a ring
nut §3 which is adapted to abut upon the flanged
upper edge of the frame section {86.

By this construction and arrangement it will
be apparent that through adjustment of the ring
nuts 62 and €3, respectively, the position of the
member 54 vertically with respect to the main
frame sections {8 and {6 can be varied, thus mak-
ing it possible to effect adjustment of the crush-
ing bowl or concaves 50 relative to the crusher
head 23 without the necessity of vertically ad-
justing the crusher shaft and head assembly.
When the member 54 has been properly posi-
tioned vertically with respect to the main frame
sections 16 and {5 as described, any relative lat-
eral play or other movement between the mem-
ber 54 and upper frame section {6 is eliminated
by tightening a plurality of bolts 65 provided -
radially in the frame section 16 at predetermined
intervals eircumferentially thereof and arranged
to engage against pressure plates 66 which are
seated in recesses 67 in the frame 16 and contact
the outer surface of the member 54.

Secured upon the upper end of the member 54,
for example, by suitable bolts 79, is an annular
top plate 71 having at its inner circumferential
edge a depending fiange portion 72 arranged con-
centrically of the spider housing portion 26 and
providing lateral support for the skirt portion 78
of a feed hopper 74. Threaded vertically in suit-
able bosses 75 provided circumferentially of the
top plate 7!, corresponding to the spacing of the
upper frame section spider legs 19, are holts 76
which are arranged to engage downwardly into :
tight engagement upon suitable seat portions 18 -
provided on the upper edges of the aforesaid legs
19 thereby providing additional hold-down of the
upper frame section 46.

According to the present invention, the back-
ing ring member 5i which carries the concave or
crusher bowl 50 normally is held in firm seating
engagement upon the inwardly inclined flange
portion 83 of the member 54 by means of a plu-
rality of relatively stiff coil springs 80 that are
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inte¥posed and react bétween the aforesaid ring
51 and the undersurface of theé top plate Ti.

As is well understood in the art, during the op-
eration of a ci*usher of the type with which the
present invention is ¢oncerned the head 23 is
given a gyratory movement around the axis z as
mdlcated by line y w1th the result that the sul-
from the working sm face of the concave 59 along
a circular pattérn. In the event that non-crush-
able objects of giéater size than the minimum
opening at which the crusher is set ente¥s be-
tween the crushing surfaces, excessive crushing
strains normally would be transmitted from the
head 23 to the concave 58 hut, in aceordance with
the present invention, thése strains are relieved
by the yielding of springs 80 above the portion
of such an object with the result that the con-
cayve 50 and the backing member §1 tilt upwardly
above the diametrically opposite point as a pivot
until the object has worked its way through the
crushing zone whereupon the springs 89 reseat
the backing ring i upon the inwardly inclined
flange porticn B3 of the vertically adjustable
member.

Inorder to facilitate the passage of non-crush-
able imaterial between the crushing surfaces and
also to prevent reseating of the parts described
above with substantial impact or shoeck which
might damage or injure certain elements of the
machine, there is associated with certain of said
springs 80 a mechahisin or means for retarding
the return of the concave 59 and its backing 5t
to their normal working position upon the flange
53 of the member 54.

With reference more particularly to Figs. 15 to
19, inclusive, of the drawings, a rod 81 extends
coaxially within each of the coil springs 80 and
has its lower end loosely secured to the backing
ring 51, for example, by means of a nut 82
threaded on the lower end of said rod as shown.
HEdch of the rods 81 extends vertically upward
through an opening 83 in the top plate 71 and
into an hydraulic cylinder 84. The lower end of
the cylinder 84 is provided with a spherical por-
tion 85 which is supported in a corresponding re=
cess or seat 86 provided in the bossed portion Tla
of the annular top plate Ti. The spherieal por-
tion 85 of the cylinder 84 is retained in seating
engagement with the recess 86 by means of a re~
taining ring or the like 87 secured to the top
plate Ti, for example, by bolts 88 and provided
with internal surface portions 89 of spherical sec-
tion arranged to engage the cylinder spherical
surface 85. By this construetion and arrange-
ment of parts it will be observed that the cylinder
84 is afforded substantially a universal mounting
with respect to annular top plate T1.

The upper end of the rod 8i extends entirely
through the c¢ylinder 84 and secured upon its
upper end, for example, by means of nuts 89,
is the sleeve portion 9f of a piston member 82
which is slidably disposed within a chamber 93
provided internally of the cylinder 84. The
cylinder chamber 93 is closed at its upper end
by a cylinder head 94 and the joint between the
latter and the piston sleeve 91 is prevented from
leaking by packing 85 secured in place and re-
tained by a gland 96 that is secured endwise of
the cylinder head 84 as shown. Interposed be-
tween the piston sleeve 81 and the rod 81 is =
thin tube 97 which extends from the extreme
lower end of the cylinder 84 upwardly to a point
above the cylinder head 94 so that oil or other
iquid within the cylinder chambetr 83 will not
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leak downwardly along the rod 21 and out of
the cylinder &4.

AS shown in Fig. 19 of uhe ar awmgs, the piston
92 is provided with openmgs or passages 108
thefethrough of substantial area arranged elr-
cumferentlally of the piston. These openmos lou
are normally closed against the passaﬂe of o1l
from one side of the piston 92 to the other by
means of a valve ring {01 dlsposed beneath the
p1st0n and normally retamed in closmg relatlon
with respect to the passages (00 by means of
coil springs or the like 102 actmg between the
underside of the valve ring 101 and a washer l03
retained on the lower end of a stem 104 by a nut
or the like 1985, the said stem (04 extnnmng ver-
tically upward through openings {06 and {07 in
the valve ring and piston, respectively, and hav-
ing a head portion 108 at its upper end which
rests upon the upper face of the piston g2 Tne
valve ring 10f, in addition to the openings 'Ob
for the stems 104 is provided with a bleed open-
ing 109 disposed in register W1th orne of the réla-
tively large piston passages IM and operable to
permit oil or other liquid to bleed therethlouch
from the lower side of the piston °2 ta the upper
side thereof under certain opew,tm" cond1txons
of the piston.

Suppose now that a piece of uncluchable ma-
terial, such as a piece of tramp iroh, is én-
countered between the crushing surfaces and is
too large to pass through the crusher in the
ordinary operation of the a’ppafatus As the
crusher head 23 moves toward the piece of tn 2mp
iron the concave ring 50 and its paukmv mein-
ber 5¢ are forced upwardly from its seat on the
inclined flange 53 and against the downward
pressure provided by the springs 80. This up=
ward movement of the concave ring and its hack-
ing member causes the rod 81 likewise to be
forced upwardly th1ough the tube 97 and 1ela—
tive to the eylinder 84 carrymﬂr with it the plston
§2. As the piston 92 moves upwardly, oil or
other laquid which is contained in the cy11nde1
chamber 83 is forced downwardly through the
large ports 108 with sufficient force to open the
valve ring (81 against its springs i 02 thereby
causing a relatively free and rapid ﬁo*v of oil
or other liquid from the upper side of piston 9?
to the lower side thereof.

When the piece of tramp iron or other un-
crushable material has been passed through the
crusher, and the coneave ring £8 and its backing
member 51 are thus free to reseat upon the ﬁange
53, downward movement of the piston 92 in the
cylinder 64 is retarded by the oil therein andg,
since the valve plate 18! will be moved into clos-
ing relation with the large plston passages 100
by virtue of both the valve springs $92 and the
upward pressure of the oil in the cyhnder. the
only passage of oil that can take place from thc
lower side of the piston 92 to the uppeér side
thereof is through the small bleed port 199 that
is provided in the valve plate 101. Hence down-
ward movement of the plston 92 and the Iod 8!
is matnnally retarded so that the bacl;mg mém-
ber 5! is precluded from reseating upon the in-
waxdly inelined flange portion 53 of the member

4 with sufficient impact or shock to cause dam-
age or injury to the machine.

The type of gyratory crusher with which the
present invention is concerned has comparatively
small head motion and although it does not
ordinarily require a feeder. for the stone to be
cr ushed in order to make the finer sizes of sbone,
§4y of a size about one-half inch and less, either
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a still smaller throw of the head 23 is required
‘or a feeder device must be employed to feed just
enough stone to the crusher so that it will not
become choked or overloaded. Accordingly, the
present invention contemplates the provision, in
gyratory crushers of the type described, of o
feeder device which is operable automatically by
the gyratory oscillations of the crusher head
shaft 22.

With reference more particularly to Fig. 20 of
the drawings, an annular sleeve or collar {{9 is
secured, for example, by -bolts #1{, to the upper
edge of the housing 20 of the upper main frame
section 16 from which the crusher shaft 22 and
head assembly 23 is suspended, in the manner
previously described. The upper end face {12 of
the crusher shaft 22 is a flat plane surface which
lies perpendicular to the true longitudinal axis
of the said shaft, and has ifs center displaced or
‘offset laterally from the vertical axis x of the
machine. Seated upon this plane end face 112
of the shaft 22 is the conical end face {{3 of a
feeder shaft {14 which likewise has ifs center or
apex offset from the axis  and coincident with
the center of the shaft face 112, 'The feeder shait
{14 is supported in operative position upon the
flat face 112 of the crusher shaff 22 by means of
an annular wearing ring {15, of bronze or other
suitable metal, having an internal spherical sur-
face portion {6 disposed in bearing contact with
a corresponding spherical surface provided on the
enlarged end portion {17 of said feeder shaft {{4.
The wearing ring {{5 is retained in its proper
relation with respect to the feeder shaft {i4 by
means of a cap 118 which is threaded internally
of the annular collar {18 and locked in its proper
adjusted position therein with respect to the wear
ring 115 by means of a lock ring 118 threaded
externally on the cap 118 into abutting engage-
‘ment -with the upper face of the annular collar
or flange 118. A flat spring {29, for example, of
the well-known Bellfield type, is interposed be-
tween the wearing ring {{5 and the cap {8 and
provides a certain degree of resiliency between
these members.

Secured upon the feeder shaft (14 adjacent the
upper end thereof is a cap or ring {21 of generally
spherical configuration having a depending ps-
ripheral flange portion {22 which slidably seats
upon the upper spherical suriace 123 of the cap
118 and thereby precludes dust from entering in-
teriorly of the feeder mechanism through the
feeder shaft opening {24 in said cap. The space
lying inwardly of the cap flange 122 between the
cap {21 and the top spherical surface of the cap
{18 preferably is filled with grease to provide lu-
‘brication for the moving contact surfaces of said
members. Secured upon the upper end of the
feeder shaft {14 is a plate {25 to which is bolted
a feed table or the like 126.

It is to be noted, with reference to Fig. 20 of
the drawings, since the lower end surface of the
feeder shaft 114 is of conical configuration, that
the feeder shaft {14 engages the shaft 22 of the
crusher at an angle and the contact between the
ends of .the crusher shaft 22 and said feeder
shaft is a straight line which lies radially from
the apex of the conical end surface {28 of the
feeder shaft. Thus the center of the oscillatory
motion of the feeder mechanism will be at a point
designated a at the intersection of the true ver-
tical axis x of the machine and the angularly dis-
placed axis 2 of the feeder shaft {{4. By reason
of the construction and arrangement described,
and since the contacting end faces of the shafts
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22 and {14 have their centers laterally offset or
displaced with respect to the machine axis = as
set forth, it will be apparent when the shaft 22 is
caused to gyrate about said axis r as indicated
by line v, that gyratory movement of the shaft
22 will impart a gyratery movement to the feeder
shaft {14 whereby the latter is caused to move
about the axis x as indicated by line z. '

With respect to the center of gyration @ of the
feeder shaft 114, it will be observed that the dis~
tance between the center of the upper end face
§12 of the crusher shaft 22 and the feeder shaft
gyration center ¢ will govern the extent or de-
gree of gyration of the feeder shaft, and by vary-
ing the construction of the feeder shaft 114 to
vrovide a spherical surface pertion havirg its cen-
ter closer to the Upper end face of the. crusher
shaft 22, the gyratory motion of the feeder shaft
{i4 will be magnified or increaseéd, whereas by
‘constructing the feeder shaft so that its center of
gyration is spaced at a greater distance from the
end face of the crusher shaft 22, the extent of
gyration of the feeder shaft {14 may be decreased.
Furthermore, it is pointed out that the center of
gyration of the feeder shaft {{4 may be arranged
below the crusher shaft end face {12 in which
event the same degree of gyratory movement of
the feeder shaft ({4 would take place but in an
cpposite angular relation with respect to the shaft
22 from that shown in Fig. 17 of the drawings.
The feed table {28 is shown in the drawings in
the position desirable for feeding relatively coarse
material to the crusher and for feeding relatively
finely divided materials to the crusher this table
may be secured to the plate {25 in the inverted
position shown in dotted lines in said Fig. 20. -

A modified form of the eccentric bearing con-
struction for the lower end of the crusher shaft
22 is shown in Figs. 21, 22 and 23 of the drawings.
As in the case of the eccentric bearing construc-
tion previously described herein, this bearing as-
sembly comprises the housing 81, which is rota-
tionally journalled in a bearing 32 mounted in
the central hub portion ii of the lower main
frame section {0, arranged to receive therein an
eccentric bearing generally designated 130 which
receives the lower end of the crusher shaft 22 in
the manner previously described.

Tn accordance with this modified construction
of the eccentric bearing assembly, the bearing 130
comprises s fixed generally semi-circular filler
section 131 which is secured internally of the
housing 31, for example, by rivets 132, and a mov-
able section 133 which embodies novel features of

5 construction and arrangement whereby said sec-

tion is afforded limited rocking movement about
both horizontal and vertical axes in order that it
may align itself with the shaft 22 according to
slight fluctuations and misalignments thereof.

The section 133 of the bearing 130 is arranged
at the load side of the shaft 22 and rocking move-
ment of this section relative to its housing 31 is
afforded by a rocker member or insert 134 con-
structed as shown and described with reference to
Figs. 11, 12, 13 and 14 of the drawings, and also
by slightly rounded or convex opposite end and
bottom faces provided on the rocker section 133
as shown in the developed view of said section il~
lustrated in Pig. 23 of the drawings. These
rounded or concave end and bottom faces of the
‘bearing section 133 allow the said section limited
rocking movement upon the rocker member 134
so that the bearing is free to align itself with the
shaft 22.

It is to be noted, as in the case of the bearing
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construction. of Fig..6, that:the eccentric bearing
130. is adapted to: rotate: relative to the shaft 22
and is keyed or secured. to.the housing 31 for ro-
tation: therewith by means.of: the aforesaid rivets
or securing. means. {32, the:housing, 31 being ro-
tationally driven. in. the manner previously de~-
scribed: through its associated. gear 34 angd the
gear 35.

While certain. embodiments of the present:in-
vention have been.illustrated and descriped here-
in; it:is-net.intended:to limit the invention to. such
disclosures;, and changes and modifications. may
be- made: therein and thereto within. the. scope of
the-following claims.

Iclaim:

1. In a gyratory crusher, upper and lower
frame: sections, a concave disposed for coaction
with: a- crushing head, a wall member associated
with-the:upper frame section.and having depend-
ing lugs at its lower edge engaging through cor-
respondingly positioned: slots in the lower frame
section, means on said wall member to support
said eoncave in its normal working position, and
means threaded on- said depending lugs and the
upper edge portion of the wall member respec-
tively and arranged to engage. vertically spaced
portions of said upper and lower frame sections
for predeterminedly positioning the wall member
vertically with respect to said frame sections and
thereby the position of said concave relative to
the crushing head.

2. In a gyratory erusher, upper and lower

frame: sections, a- concave disposed for coaction
with a2 crushing head, a wall member associated
with:the upper frame section: and having depend-
ing lugs: at its lower edge engaging through cor-
respondingly positioned slots in the lower frame
section, an inwardly directed flange internally of
said wall membher on which said concave is sup-

ported in its normal working position, an inward- :

1y projecting lug internally of said wall, member
engaging a slot in said concave to secure. the lat-
ter against rotation relative to the wall member
and frame sections, and locking means threaded
on said depending lugs and the upper edge por-
tion of the wall member respectively and ar-
ranged to engage vertically spaced portions of
said upper and lower frame sections for predeter-
minedly positioning the wall member vertically
with respect to said frame sections and thereby
the positien. of said concave relative to the crush-
ing head.

3. In a gyratory crusher, a lower frame section
having a central hub portion, an upper frame and
spider section secured upon said lower frame sec-
tion and having a central housing portion, a
crusher shaft having its upper end adjustably
supported in suspended relation from the hous-
ing and its lower end disposed in said lower frame
hub portion, means for imparting a gyratory mo-
tion to zaid shaft, a crushing head carried by said
shaft, a concave disposed for coaction with the
crushing head, a wall member associated with the
upper frame section and having depending lugs
at its lower edge engaging through correspond-
ingly positioned slots in the lower frame section,
means on said wall member on which said con-
cave is adapted to seat in the normal working po-
sition thereof, means on said wall member engag-
ing said concave to secure the latier against ro-
tation relative to the wall member and frame sec~
tions, and means cooperable with said depending
lugs and the upper edge portion of the wall mem-
ber respectively and arranged to engage vertically
spaced portions of said upper and lower frame
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sections for-predeterminedly positioning the wall
member vertically, with,respect.to said frame sec-
tions and, thereby the. position of said concave
relative.to the crushing head.on said:shaft.

4. In:a.gyratory erusher, a lower frame.section
having.a.central hub;portion, an upper frame and
spider. section. secured, upon said lower frame:sec-

tion: and. having a cenfral housing portion, a

crusher shaft having its upper end adjustably
supported in suspended relation. from. the housing
and its. lower end disposed. in said lower frame
hub portion; means.for imparting a, gyratory mo-
tion. to.said shaft, a.crushipg head carried; by, said
shaft, a. concave. disposed, for coaction with. the
crushing head, a.backing ring for said concave, a
wall member associated with the upper frame
section. and having depending threaded Ings ab
ifs. lower-edge. engaging, through correspondingly
positioned slots. in the lower frame section, an
inwardly directed: flange internally of said wall
member on. which: said backing ring is adapted to
seat in the normal working position of the. con-
cave, and means threaded on said depending lugs
and on the upper edge portion of the wall memper
respectively and arranged to- engage vertically
spaced portions. of said upper and lower frame
sections. for predeterminedly positioning the wall
member vertically with respect to said frame sec-
tions and. thereby vary the position of said cen-
cave relative to-the crushing head on said shaft.

5. In a. gyratory crusher, a concave disposed
for coaction with a. crushing head, means sup-
porting said concave in the normal working po-
sitiens thereof, a. plurality of springs normally
urging the concave into said normal working po-
sition and yieldahle under predetermined stresses
to. effect displacement, of the concave. from the
crushing head by the passage of unerushable ma-
terial therebetween, a plurality of cylinders each
having & limited universal mounting in a fixed
part of the erusher, a rod extending coaxially
through each cylinder and connected at one end
to said concave, a piston secured: on said rod and
operable in said cylinder, hydraulic fluid in said
cylinder opposing movement of the piston there-
in, and valve means associated with said piston
providing relatively free passage of said fluid rel-
ative to the piston in the direction of movement
corresponding to displacement of said concave
and relatively restricted passage of said fluid in
the other direction of travel of the piston so that
the return of the eoncave to working position is
substantially retarded.

6. In a gyratory crusher, a concave disposed
for coaction with a crushing head, means sup-
porting said cencave in the normal working po-
sition thereof, a plurality of springs normally urg-
ing the coneave into its normal working pesition
and yieldable under predetermined stresses, to ef-
fect displacement of the concave from the crush-
ing head by the passage of uncrushable material
therebetween, a plurality of cylinders each hav-
ing a spheriecal base portion disposed in a spheri-
cal seat provided in a fixed part of the crusher, a
member retaining the cylinder on said seat while
providing limited universal movement of the cyl-
inder relative to its seat, a. rod extending through
each cylinder and connected at one end to said
concave, a piston secured on said rod and opera-
ble in said cylinder, hydraulic fluid means in said
cylinder opposing movement of the piston there-
in, and valve means associated with said piston
providing relatively free passage of said fluid rel-
ative to the piston in the direction of movement
corresponding to displacement of the coneave and
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relatively restricted passage of said fluid in the
other direction of travel of the piston so that re-
turn of the concave to working position is sub-
stantially retarded.

7. In a gyratory crusher, a lower frame section
having a central hub portion, an upper frame and
spider section secured upon said lower frame sec~
tion and having a central housing portion, a
crusher shaft having its upper end adjustably
supported in suspended relation from the hous-
ing and its lower end disposed in said lower frame
hub portion, means for imparting a gyratory mo-
tion to said shaft, a crushing head carried by said
shaft, a concave disposed for coaction with the
crushing head, means supporting said concave
comprising a member on which said concave is
adapted to seat in the normal working position
thereof, a plurality of springs normally urging
the concave into its normal working position and
yvieldable under predetermined stresses to efiect
displacement of the concave from the crushing
head by the passage of uncrushable material
therebetween, a plurality of cylinders each hav-
ing a limited universal mounting with respect to
the upper frame section, a rod extending through
each cylinder and connected at one end to said
concave, a piston secured on said rod and opera~
ble in said cylinder, hydraulic fluid means in said
cylinder opposing movement of the piston there-
in, and valve means associated with said piston
providing relatively free passage of said fluid rel-
ative to the piston in the direction of movement
corresponding to displacement of said concave
and relatively restricted passage of said fluid in

the other direction of travel of the piston so that-

return of the concave to working position is sub-
stantially retarded.

8. In a gyratory crusher, a lower frame section
having a central hub portion, an upper frame and
spider section secured upon said lower frame sec-
tion and having a central housing portion, a
crusher shaft having its upper end adjustably
supported in suspended relation from the housing
and its lower end disposed in said lower frame hub
portion, means for imparting a gyratory motion
to said shaft, a crushing head carried by said
shaft, a concave disposed for coaction with the
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crushing head, means supporting said concavé
comprising a backing ring and a member asso-
ciated with the upper frame section and on which
said ring is adapted to seat in the normal work-
ing position of the concave, adjustable means ar-
ranged to engage said sections for predetermined-
ly positioning the member vertically with respect
thereto and thereby the position of said concave
relative to the crushing head on said shaft, a plu-
rality of springs arranged circumferentially of
the concave backing ring and normally urging
the same into seating engagement upon the wall
member, said springs being yieldable under pre-
determined stresses to effect displacement of the
concave from the crushing head by the passage of
uncrushable material therebetween, and substan-
tially universally mounted means operable upon
displacement of the concave to retard return
thereof to its normal working position.
SAMUEL W. TRAYLOR, Jg.
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