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This invention relates to improvements in rock crushers
and particularly to improvements in the mechanism for
adjusting the positions of certain parts thereof.

In my copending application entjtled, “Rock Crusher.”
Ser. No. 150,616, filed Nov. 2, 1961, now U.S. Patent No.
3,118,623, granted Jan. 21, 1964, I disclose a rock crusher
which has a bonnet support mounted for vertical adjust-
ment to vary the clearance between the bonnet unit and
the crusher head to thereby change the size of the crushed
rock leaving the crusher.

In such application, the mounting means for the bonnet
support comprises a plurality of adjustment assemblies,
each including a lower stack of shims disposed between
the base frame and a flange on the bonnet support and
determining the height of the bonnet unit, and an upper
stack of shims above such flange serving as a storage
place for unused shims. A draw bolt extends upwardly
from the base frame and through the shim stacks and bon-
net support flange and has a pair of nuts to enable a
clamping pressure to be applied to the shim stacks and
flange to clamp them against the base frame. The draw
bolt also has a second function, that of forcing a seg-
mented wedging ring upwardly between opposed portions
of the base frame and the bonnet support, to fixedly
hold the bonnet support against movement.-in a lateral
direction relative to said base frame.

When adjusting the height of the bonnet support, the
nuts must be loosened. Since a moderate size crusher will
have around eight adjustment assemblies, and a large
crusher around twelve assemblies, it is evident that it is
time-consuming to first loosen the nuts of the assemblies
to enable shim adjustment, and then tighten such nuts to
maintain the adjustment.

It is a main object of the present invention to- provide
a rock crusher of the general type under consideration
in which the shim adjustment can be accomplished much
faster than heretofore possible.

A more specific object is to provide such a crusher in
which expanders in the form of hydraulic motors are
interposed in the assemblies to provide a hydraulic bon-
net support clamp system, wherein the motors are hy-
draulically connected together for common pressure actu-
ation and pressure release to facilitate much faster shim
adjustment than possible with my prior crusher.

A further object is to provide a crusher as just described
which may be operated as a mechanical system in the
event of failure of the hydraulic system, and also to pro-
vide a crusher in which pressure is maintained in such
system by the accumulators of the main hydraulic system
of the crusher.

Another object is to provide a novel arrangement for
breaking loose the wedging ring from its wedged position
and also for raising the bonnet support.

A still further object is to provide a novel arrangement
of supporting the bow! from the bonnet.

Various other objects of the invention will be apparent
from the following description taken in connection with
the accompanying drawings wherein:

FIG. 1 is a vertical, midsectional, fragmentary view
through a rock crusher of the present invention, FIG. 1
being taken along line 1—1 of FIG. 4;

FIG. 2 is an enlarged view of a portion of the structure
in FIG. 1;

FIG. 3 is a horizontal, fragmentary section taken along
line 3—3 of FIG. 1; .
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FIG. 4 is a horizontal section taken along line 4—4
of FIG. 1;

FIG. 5 is a schematic diagram showing part of the
hydraulic circuit of the bonnet support clamp system;

FIG. 6 is a fragmentary vertical section through a
modified form of the invention;

FIG. 7 is a fragmentary vertical section through an-
other modified form of the invention; ]

FIG. 8 is a schematic diagram showing the hydraulic
circuit for the crusher shown in FIG. 6;

FIG. 9 is a fragmentary vertical section through a fur-
ther modified form of the invention;

FIG. 10 is a fragmentary vertical section through the
crusher of FIG. 9, but taken on another radial plane
of the crusher; and

FIG. 11 is a fragmentary vertical section through still
another modified form of crusher.

The general structure of the crusher, apart from the
improvements of the present invention, is shown in my
prior copending application previously referred to, and
patricularly is similar to the second form of the invention
there shown. Thus, the crusher in FIGS. 1-5 of the
present application has a main frame F which rotatably
supports a camming member C which in turn rotatably
supports a crusher head H. The camming member is
driven by a drive system D to cause wobbling movement
of the crusher head.

A bonnet support 11 is supported on the frame F by a
plurality of supporting assemblies A of the present inven-
tion, one being shown in FIG. 1 and twelve being shown
in FIG. 4. The bonnet support supports a bonnet unit
which includes a bonnet 13 and a bowl or concave 15.

Mounted on the bonnet support is a hold-down system
HDS for holding the bonnet 13 down against the bonnet
support 11, and releasable when non-crushable matter en-
ters the crusher to prevent damage to the crusher. Because
certain parts of the hold-down system appear in the draw-
ings in places where their identity would be helpful, a
brief reference to such parts will now be made. The
major part of the hold-down system is supported in
spaced relation above the bonnet support by a plurality
of spacer studs 21 (FIGS. 1 and 4), and the hold-down
system includes a plurality of piston and cylinder units
22 which apply downward pressure on the bonnet nunit
through thrust pins 23 (FIGS. 1 and 4).

The bonnet support is retained in fixed relation to the
main frame F, both vertically and laterally, by the support-
ing assemblies A. Since the assemblies are of identical
construction, the detail construction of one will suffice.

Referring to FIGS. 1 and 2, an assembly includes a
vertical rod in the form of a draw bolt 31 which has a
head 33 (FIG. 1) disposed beneath a curved segment 35
of a segmented wedging ring. Two other segments 354
and 35b are shown in FIG. 3 in flanking relation to a
fourth segment 35c, which is shown in FIG. 1 on the
opposite side of the frame F from segment 35,

The wedging ring segments fit between a camming sur-
face provided by an inwardly extending lip 37 on frame
F and an opposed surface rrovided by an annular skirt
39 on the bonnet support 11. The shank of the draw bolt
31 projects upwardly through matching but somewhat
oversize holes in the segment 35 and the inwardly extend-
ing lip 37. The draw bolt shank then extends upwardly
through slots 41 (FIG. 1) of a lower stack Sy of shims,
through an outwardly projecting annular flange 43 on
the bonnet support 11, through an expander unit 45, and
then through the slots 41 of an upper stack S; of shims.
A washer 47 (FIG. 2) fits on the upper end of the draw
bolt, which end is threaded to receive a pair of jam nuts
49,

The expander unit is best shown in FIG. 2 and includes
an open top cylinder 61 having a depending tubular por-
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tion 62 fitting in a recess formed in the flange 43. A piston
63 slidably fits within the cylinder and slidably engages
the draw bolt 31 and has a depending tubular portion
65 slidably fitting within a head 67 of the cylinder.
Spaced seals at 69 and 71 are provided between the piston
and cylinder. Since there is no seal between the draw
bolt and either the piston or cylinder, the drawbolt need
not have a specially machined surface.

Fluid is supplied to the expander unit 45 through a
nipple 73 which communicates with a manifold groove
75 in the periphery of the flange 43 of the bonnet support.
A closure strip 76 closes the outer portion of the groove
to provide a passageway. FIG. 5 shows that the groove
is connected by a conduit 77 to an accumulator 79 of the
crusher. A valve 81 controls the flow of fluid from the
accumulator to the groove. A valve 83 controls the dis-
charge of fluid from the groove 75. The discharged fluid
may be discarded or may be returned to the accumulator
through a pump 84. If the pump 84 is employed, it is con-
templated that the valve 83 will be provided with a quick
disconnect coupling 85 to enable it to be readily connected
to a similar coupling 86 on a discharge or drain hose 87

to discharge the fiuid into a fluid reservoir 88. The fluid

can be returned to the pump 84 through a line §9. When
it is desired to return fluid to the accumulator, a pressure
hose 90 from the pump 84, having a quick discomnect
coupling 91, is connected to the coupling 85. The valve
83 is opened and pressure is built up in the manifold
groove 75, after which the valve 81 is opened to inject
fluid into the accumulator 79. Then valve 83 is closed to
isolate the pump 84 from the overall hydraulic circuit of
the crusher. The pump may be removed from the machine
or may be permanently mounted on the machine, and
may be manually operated or power operated.

The accumulator 79 mentioned above is one of the
accumulators already on the machine for supplying fluid
under pressure to piston and cylinder units 22 of the
hold-down system HDS.

There are a pair of stops in spaced relation beneath
each of the wedging segments, and FIG. 1 shows one of
the stops 92 beneath the segment 35¢c. These stops merely
limit downward movement of the segments after they
have been released.

A screw jack 93 (FIGS. 1 and 3) is provided for each
wedging segment for breaking the segment away from its
wedged position. The screw jacks are the same and so a
description of the one shown in FIG. 1 will suffice. The
jack 93 threads downwardly through a nut 95, which is
threadedly mounted in the flange 43, and then extends
downwardly toward and is in alignment with a headed
break pin 97. The break pin 97 extends downwardly
through an oversize hole in the frame lip 37 and bottoms
in a blind hole 89 formed in the segment 35¢. In such
position, the head 181 of the pin 97 is slightly spaced from
aseat 103 formed in the flange 43.

When fluid is released from the expander units 45 of
the supporting assemblies A of the bonnet support, the
upward forces on the draw bolts 31 are released. Then,
by threading down the jack screws, the pins 97 are forced
downwardly to break the frictional grip between the wedg-
ing segments and the lip 43 and skirt 39. Thereafter the
heads of the pins 97 seat in their seats so that further
pressure applied against the break pins (when lifting the
bonnet support) will be transmitted directly to the main
frame F.

A dirt shield 186 is provided on the piston €3 of each
unit 45 and overlaps the associated cylinder 61.

The bowl or concave 15 is formed of manganese steel,
which is barely machinable. I support this bowl from the
bonnet 13 by means of a plurality of ears 189 (FIGS. 1
and 4), six being shown, which are cast on the bowl proper
and project upwardly through openings or notches 113
formed in the bonnet. The openings 113 are defined by
bosses 115 which have horizontal upper edges. Wedge
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pieces 117 are driven through the opening 119 in the ears
108 and across such edges to draw the bowl upwardly
against the bonnet. Thereafter a filler 121 can be poured
into the space formed between the bowl and bonnet to
form a good load bearing material between the upper
portion of the bowl and bonnet.

It is poiated out that the forces holding the bonnet
support 11 down exceed the forces developed in the hold-
down system HDS particularly at the time when tramp
iron or other non-crushable material enters the crusher.
If this were not so, the bonnet support might be raised
instead of the bonnet unit, which would allow the shims
of the lower stacks Sy to become loose. In order that the
forces holding the bonnet support down exceed the forces
of the hold-down system, it is evident that the sum of the
frictional forces created by the wedging segments and the
hydraulic forces created by the expander units must sub-
stantially exceed that of the hold-down system, This can’
be readily accomplished by merely making the effective
areas of the pistons 63 of substantial size in relation to
the pistons of the hold-down piston and cylinder units.
In fact, 1 prefer to make the pistons of the units 45 the
same size as the pistons of the units 22 for interchange-
ability of seals and ease of setting up machining opera-
tions, etc. Under these circumstances, despite the fact that
the effective area of pistons 63 will be less than the effec-
tive area of a piston 22, because of the elimination of the
area occupied by the draw bolt 31, the force exerted by
the piston 63 when combined with the force exerted by
the wedge segments will be greater than the forces exert-
ed by the hydraulic units of the hold-down system. As a
rule of thumb, I count on the wedging force as compris-
ing about 50% of the force holding the bonnet support
down and the expander units 45 supplying the remaining
50%.

If the wedging arrangement shown, for holding the
bonnet support in a fixed position, is eliminated and some
other means or merely a sliding fit with the frame sub-
stituted therefor, the size of each of the pistons of the
assemblies A would be increased in relation to the size
of the piston and cylinder units for the hold-down sys-
tem so that non-crushable material entering the crusher
would lift the bonnet unit relative to the bonnet rather
than lift the bonnet support relative to the frame.

1 provide a dust guard shield 123 (FIG. 1) around the
crusher to enclose the space between the flange 43 and the
lip 37 to keep dirt from accumulating in the holes oc-
cupied by the break pins 97.

Operation

Let it be assumed that it is desired to increase the
maximum size of the crushed rock, which means that the
bowl 15 must be raised to a higher position to provide a
greater clearance between it and the head H. To accom-
plish this, the valve 81 (FIG. 5) at the accumulator 79 is
closed and the valve 83 opened to release the pressure in
the hydraulic circuit for the bonnet support, without re-
leasing the pressure in the accumulator. Thus, the pis-
tons of the expander units 45 bottom against the heads 67
of their cylinders to release the pressure on the upper
and lower stacks of shims S; and S,, respectively. Next,
after removal of the shield 123, one or more shims are
removed from each upper stack S; (depending on the add-
ed clearance desired).

Now, the jack screws 93 are threaded dowawardly into
engagement with the break pins 97 which apply increasing
pressure to the wedging ring segments until they break
away from their wedge fit between the bonnet support 11
and the base frame F. The heads of the break pins then
seat against the base frame so that continued downward -
movement of the jack screws 93 raises the bonnet sup-
port 21 until such movement is stopped by the pistons 63
jamming the upper stacks S; and washers 47 against the
nuts 49. Then the shims which were removed from the up-
per stacks S; are placed on the lower stacks S,.
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Next, the jack screws 93 are backed off to release the
wedging ring segments. Then, the valve 83 is closed and
the valve 81 opened to apply pressure to the hydraulic
circuit for the bonnet support. This expands the units 45
to force the draw bolts 31 upwardly to raise the wedging
ring segments and force them back into wedging posi-
tions. In addition, a desired clamping pressure is applied
to the shim stacks S; and S,. The crusher is now ready for
operation.

If it is desired to lower the position of the bonnet sup-
port 11, the same procedure as above described is used,
except that after the expander units are collapsed and
the bonnet support is elevated sufficiently to relieve the
pressure on the lower stacks S, the desired thickness shim
or shims are removed from each lower stack. Then, after
the bonnet support is lowered down onto the lower stacks
Sy, the shims which were removed from the lower stacks
Sg are placed on the upper stacks S;. Next, the expander
units are emergized to wedge the wedging ring segments
into place and clamp both sets of shims S; and S, in place.

Since the expander units have only a short stroke (which
is desirable in order to keep the height of the supporting
mechanism for the bonnet support to a minimum,) it is
necessary to keep constant the height of the shim stacks
of each draw bolt. This is done by replacing in one stack
shims removed from the other. If this were not done,
the nuts 49 would have to be adjusted, which is the time-
consuming operation that is eliminated by the present in-
vention.

One of the primary advantages of the form of the in-
vention disclosed in FIGS. 1-5 is that it is no longer
necessary to loosen and tighten the nuts 49 in order to
change the height of the bonnet support 11. With the
hydraulic circuit, loosening of the shim stacks can be
quickly and simultaneously accomplished by merely re-
leasing fluid from expander units 45. Either before or after
the bonnet support is raised, various shim adjustments
may be effected. It is stil] necessary to thread the jacks
93 up and down, but raising and lowering of the bonnet
support must be performed in any event. In addition,
since there are only four jack screws for even a large
machine, it is evident that a machine such as in FIG. 1
can be placed closer to a wall or other object than can a
machine of my prior application because with my prior
machine, room must be left in which to manipulate a
wrench for loosening and tightening the many sets of
nuts 49. Even closer positioning of the crusher can be

. accomplished if the mechanical jack screws 93 are re-
placed by hydraulic jacks such as shown in FIG. 6.

Another advantage of the form of the invention dis-
closed in FIGS. 1-5 is that should the hydraulic circuit
for the bonnet support fail, such as for instance, because
of the development of a leak in one of the expander units
or because of rupture of a hydraulic line or passageway,
the crusher could continue in operation until such time
as it was convenient to shut it down by merely closing
the valve 81, and adjusting the nuts 49 downwardly to
cause the pistons 63 to bottom against the cylinders.
This would provide a mechanical system generally equiva-
lent to that of my prior application previously referred to,

It is pointed out that draw bolt 31 in FIG. 1 has a
dual function of drawing up the wedging segments and
also constituting a guide rod for the shims and expander
units. It would be possible, of course, to separate these
functions so that the guide rod was in the form of a stud
threaded into the main frame, but the dual function ar-
rangement shown has obvious advantages over such con-
struction.

As shown in FIG. 6, the mechanical jack screw 93 of
FIG. 1 has been replaced by a hydraulic jack which in-
cludes a hydraulic jack cylinder 131 mounted in a thread-
ed hole in the flange 43’ of the bonnet support 11’. The
jack also includes a piston 133 having a heavy rod 135
for engaging the break pin 97 of the frame F.

&
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Referring to FIG. 7, I may provide for each of the
wedge segments a pair of heavy coil springs 141 to apply
a downward pressure on the wedge segment. One of
such coil springs is shown in FIG. 7 applying a down-
ward pressure on the wedge segment 35¢. The spring is
retained in place by a threaded plug 142. In such a con-
struction, when the draw bolts are released, the springs
will urge the wedging segments to break loose.

It is possible to utilize in a crusher only the hydraulic
jacks shown in FIG. 6, or only the coil springs shown
in FIG..7, but I prefer to use a combination of the two.
If there are only coil springs, they would be of suffi-
cient size to cause the wedging segments to break loose
upon release of the draw bolts.

FIG. 8 illustrates a hydraulic circuit which includes
a plurality of jacks of the type shown in FIG. 6. I have
utilized in FIG. 8 a pump 84’ having an outlet hose 90’
equipped with a quick disconnect coupling for connection
to either a manifold jack line 138, as shown in full lines
in FIG. 8, or to the groove 75 as shown in dotted lines.
The reservoir 88’ in FIG. 8§ has a quick disconnect drajn
hose 87" which can be connected to ejther groove 75 or
jack line 138.

In operation, the pressure hose 90’ is eonnected to
the jack line 138 and the drain hose 87’ is connected to
the groove 75 for the expanders 45, as shown in solid lines
in FIG. 8. The valve 81 at the accumulator 79 is closed
and the manifold valve 83 is opened. Oil is pumped either
by hand pump or-power pump from pump 84’ into the
hydraulic jacks and surplus oil from expander 45 drains
into the reservoir 88’. The proper shim adjustments are
made and them the drain line 87 is connected to the
jack line 138 to release pressure from the lifting jacks.
Pressure line 90’ is then connected to the manifold groove
75 to expand the expanders 45. The expansion of the
expanders will pull the wedging segments upwardly so
that the break pins 97 will collapse the jacks somewhat
to eject some of the fluid in the jacks back into the reser-
voir 88", After the desired pressure has been created on
the expanders 45, the valve 83 is closed and the accumu-
lator valve 81 is opened. If the pump is separate from
the crusher, it is then stored for future use or if the pump
is-a power pump mounted on the machine jt will remain
attached.

FIGS. 9 and 10 show a further modified form of the
invention in which the shims are eliminated, In their
place, there is provided a large nut 201 which completely
surrounds the crusher and has acme or buitress threads
engaging similar threads on the frame F’. The upper end
of the nut rides in a groove 203 formed in the lower face
of the flange 43"’ of the bonnet support 11", An hydraulic
jack system as shown in FIG. 9, like that shown in FIG. 6,
is employed in this construction, although a mechanical
jack system could also be employed.

FIG. 10 shows that the draw bolts 31’ have pistons
205 on the upper ends thereof riding within cylinders

© 207 which are threadedly mounted on the bonnet support

60

65

* from the cylinders 207 via a

flange 43",

When it is desired to elevate the bonnet support, the
jacks are operated to release the bonnet support for up-
ward movement, whereafter the nut 201 is turned by any
suitable means, such as for instance a ratcheting arrange-
ment, in a direction to cause it to rajse to lift the bonnet
support. When the desired level has been obtained, the
pistons 205 are actuated to draw the wedging segments
upwardly to bind the bonnet support 11” in position. It
is obvious from the above how the bonret support will
be lowered.

Fluid under pressure may be conducted to or released
groove type passageway 209
formed in the flange 43", in the same manner as is shown
in FIG. 5 for expander units 45. A suitable breather hole
at 211 is provided for the upper end of each of the cylin-

75; fiers 207.
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It is particularly pointed out that it is only the nut 201
that is rotated and not the bonnet support and the struc-
ture thereabove. This arrangement has many advantages,
one being that any shape hopper may be used on the
superstructure of the crusher, such as for instance a rec-
tangular hopper, without varying the orientation of such
hopper with relation to-the feeding chute or similar device
which supplies rock to the crusher.

If desired, a stop pin can be threaded through the main
frame. to a position below the head of the draw bolt to
limit downward movement of the draw bolt. This con-
struction can be applied to any of the forms of the inven-
tion.

In FIG. 11 the draw rod 31" extends upwardly through
a piston 63’ and is threaded to receive jam nuts 49". A
stack of emergency use shims S’ are shown above the nuts
49’ and are retained in place by a nut 221.

The piston 63’ is much larger than the piston 63 and
fits in a larger cylinder 61’, which is mounted on the flange
43 .of the frame F’ in much the same manner as cylinder
61 is mounted on flange 43 of frame F, and receives fluid
in much the same manner. The piston 63’ carries a dirt
shield 106’ which overlaps the cylinder 61’

The advantage of the FIG. 11 form of the invention
is that the piston has sufficient travel to make shim adjust-
ment unnecessary. In addition, in the event of failure of
the circuit associated with the cylinder 61’, the piston can
be bottomed on the cylinder and the appropriate number
and size of shims inserted beneath the nuts 49 to enable
the draw rod 31’ to continue to perform its retaining oper-
ation on the wedge segments (35¢ being shown) disposed
between the bonnet support and the frame F and to con-
tinue its hold-down function in regard to flange 43 on the
nut 201.

It is pointed out that the draw rod 31" has sufficient
length so that the maximum setting (clearance) to be
effected between the head H (not shown in FIG. 11) and
bowl 15 can be obtained without the use of shims. As the
manganese bowl 15 wears, the clearance increases. How-
ever, the original maximum clearance can be again ob-
tained by inserting an appropriate size shim or shims be-
neath the nuts 49’.

For convenience the bonnet 13 has been shown without
the usual radial strengthening webs that it would normally
have.

Having described the invention in what is considered
to be the preferred embodiment thereof, it is desired that
it be understood that the invention is not to be limited
other than by the provisions of the following claims.

I claim:

1. A rock crusher comprising,

a base frame,

a crusher head on said frame,

a bonnet support surrounding said head having flange

portions overlying part of said base frame,

a bonnet unit on said bonnet support cooperable with

said head to define a crushing chamber, and
means for supporting said bonnet support on and re-

-leasably securing said bomnet support to said frame

including a plurality of support assemblies,

each assembly including a vertical rod extending up-

wardly from said part of said base frame and mov-
ably projecting through an opening in said flange por-
tions of said bonnet support,

a lower stack of slotted shims on said rod between said

base frame and said flange portions,

an upper stack of slotted shims on said rod between

said flange portions and a stop on said rod,

a piston and cylinder unit slidably surrounding said rod

and disposed next to one stack of shims,

and supply means for supplying fluid pressure to and

releasing fluid pressure from said piston and cylinder
unit, whereby when fluid pressure is released one or
more shims can be removed from one stack and added
1o the other, and whereby when fluid pressure is sup-
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plied to such unit, said bonnet support is clamped
down against said lower stack to determine the verti-
cal position of said bonnet support.

2. A rock crusher comprising,

a base frame,

a crusher head on said frame,

a bonnet support surrounding said head having flange
portions overlying part of said base frame,

a bonnet unit on said bonnet support cooperable with
said head to define a crushing chamber, and

means for supporting said bonnet support on and releas-
ably securing said bonnet support to said frame in-
cluding a plurality of support assemblies,

each assembly including a vertical rod extending up-
wardly from said part of said base frame and mov-
ably projecting through an opening in said flange por-
tions of said bonnet support,

a lower stack of slotted shims on said rod between
said base frame and said flange portions,

an upper stack of slotted shims on said rod between
said flange portions and a stop on said rod,

a piston and cylinder unit slidably surrounding said rod
and disposed next to one stack of shims,

and supply means for supplying fluid pressure to and
releasing fluid pressure from said piston and cylinder
unit, whereby when fluid pressure is released one or
more shims can be removed from one stack and
added to the other, and whereby when fluid pressure
is supplied to such unit, said bonnet support is clamped
down against said lower stack to determine the verti-
cal position of said bonnet support,

and means independent of said support assemblies for
raising said bonmnet support.

3. A rock crusher comprising,

a base frame,

a crusher head on said frame,

a bonnet support surrounding said head having flange
portions overlying part of said base frame,

2 bonnet unit on said bonnet support cooperable with
said head to define a crushing chamber, and

means for supporting said bonnet support on and re-
leasably securing said bonnet support to said frame
including a plurality of support assemblies,

each assembly including a vertical rod extending up-
wardly from said part of said base frame and mov-
ably projecting through an opening in said flange
portions of said bonnet support,

a lower stack of slotted shims on said rod between said
base frame and said flange portions,

an upper stack of slotted shims on said rod between
said flange portions and a stop on said rod,

a piston and cylinder unit slidably surrounding said
rod and disposed next to one stack of shims,

and supply means for supplying fiuid pressure to and
releasing fluid pressure from said piston and cylinder
unit, whereby when fluid pressure is released one
or more shims can be removed from one stack and
added to the other, and whereby when fluid pressure
is supplied to such unit, said bonnet support is
clamped down against said lower stack to determine
the vertical position of said bonnet support,

wedging means disposed between upwardly converging
surfaces of the base frame and said bonnet support,

and means whereby said piston and cylinder unit causes
wedging action of said wedging means upon ener-
gization of said unit.

4. A rock crusher comprising,

a base frame,

a crusher head on said frame,

a bonnet support surrounding said head having flange
portions overlying part of said base frame,

a bonnet unit on said bonnet support cooperable with
said head to define a crushing chamber, and

means for supporting said bonnet support on and re-
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.leasably securing said bonnet support to said frame
including a plurality of support assemblies,

each assembly including a vertical rod extending up-
wardly from said part of said base frame and mov-
ably projecting through an opening in said flange
portions of said bonnet support,

a lower stack of slotted shims on said rod between
said base frame and said flange portions,

an upper stack of slotted shims on said rod between
said flange portions and a stop on said rod,

a piston and cylinder unit slidably surrounding said
rod and disposed next to one stack of shims,

and supply means for supplying fluid pressure to and
releasing fluid pressure from said piston and cylinder
unit, whereby when fluid pressure is released one
or more shims can be removed from one stack and
added to the other, and whereby when fluid pressure
is supplied to such unit, said bonnet support is
clamped down against said lower stack to determine
the vertical position of said bonnet support,

and means independent of said support assemblies for
raising said bonnet support,

wedging means disposed between upwardly converging
surfaces of the base frame and said bonnet support,

“and means whereby said piston and cylinder unit causes
wedging action of said wedging means upon ener-
gization of said unit.

5. A rock crusher comprising,

a base frame,

a crusher head on said frame,

a bonnet support surrounding said head having flange
portions overlying part of said base frame,

@ bonnet unit on said bonnet support cooperable with
said head to define a crushing chamber, and

means for supporting said bonnet support on and re-
leasably securing said bonnet support to said frame
including a plurality of support assemblies,
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each assembly including a vertical rod extending up- ‘

wardly from said part of said base frame and mov-
ably projecting through an opening in said flange
portions of sajid bonnet support,

a lower stack of slotted shims on said rod between
said base frame and said flange portions,

an upper stack of slotted shims on said rod between
said flange portions and a stop on said rod,

a piston and cylinder unit slidably surrounding said
rod and disposed next to one stack of shims,

and supply means for supplying fluid pressure t6 and
releasing fluid pressure from said piston and cylinder
unit, whereby when fluid pressure is teleased one
or more shims can be removed from one stack and
added to the other, and whereby when fluid pressure
is supplied to such unit, said bonnet support is
clamped down against said lower stack to determine
the vertical position of said bonnet support,

wedging means disposed between upwardly converging
surfaces of the base frame and said bonnet support,

said rod extending downwardly and engaging said
wedging means so as to cause a wedging action
thereof upon activation of said unit.

6. A rock crusher comprising,

a base frame,

a crusher head on said frame,

a bonnet support surrounding said head having flange
portions overlying part of said base frame,

a bonnet unit on said bonnet support cooperable with
said head to define g crushing chamber, and

means for supporting said bonnet support on and
releasably securing said bonnet support to said frame
including a plurality of support assemblies,

each assembly including a vertical rod extending up-
wardly from said part of said base frame and mov-
ably projecting through an opening in said flange
portions of said bonnet support,
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a lower stack of slotted shims on said rod between
said base frame and said flange portions,

an upper stack of slotted shims on said rod between
said flange portions and a stop on said rod,

a piston and cylinder unit slidably surrounding said
rod and disposed next to one stack of shims,

and supply means for supplying fluid pressure to and
releasing fluid pressure from said piston and cylinder
unit, whereby when fluid pressure is released one or
more shims can be removed from one stack and
added to the other, and whereby when fluid pressure
is supplied to such unit, said bonnet support is
clamped down against said lower stack to determine
the vertical position of said bonnet support,

hydraulic means interconnecting said bonnet support
and bonnet unit for holding said bonnet unit down
against said bonnet support,

the first named means exerting a downward force on
said bonnet support which is greater than the hold-
ing force exerted by said hydraulic means.

7. A rock crusher comprising,

a base frame,

a crusher head on said frame,

a bonnet support surrounding said head having flange
portions overlying part of said base frame,

a bonnet unit on said bonnet support cooperable with
said head to define a crushing chamber, and

means for supporting said bonnet support on and re-
leasably securing said bonnet support to said frame
including a plurality of support assemblies,

each assembly including a vertical rod extending up-
wardly from said part of said base frame and mova-
bly projecting through an opening in said flange por-
tions of said bonnet support,

a lower stack of slotted shims on said rod between
said base frame and said flange portions,

an upper stack of slotted shims on said rod between
said flange portions and a stop on said rod,

a piston and cylinder unit slidably surrounding said
rod and disposed next to one stack of shims,"

and supply means for supplying fluid pressure to and
releasing fluid pressure from said piston and cylinder
unit, whereby when fluid pressure is released one
or more shims can be removed from one stack and
added to the other, and whereby when fluid pres-
sure is supplied to such unit, said bonnet support is
clamped down against said lower stack to determine
the vertical position of said bonnet support,

hydraunlic means interconnecting said bonnet support
and bonnet unit for holding said bonnet unit down
against said bonnet support,

the first named means exerting a downward force on
said bonnet support which s greater than the hold-
ing force exerted by said hydraulic means,

said hydraulic means and said supply means having
a common source of fluid under pressure,

8. A rock crusher comprising,

a base frame,

a crusher head on said frame,

a bonnet support surrounding said head having flange
portions overlying part of said base frame,

a bonnet unit on said bonnet support cooperable with
said head to define a crushing chamber, and

means for supporting said bonnet support on and re-
leasably securing said bonnet support to said frame
including a plurality of support assemblies,

each assembly including a vertical rod extending up-
wardly from said part of said base frame and mova-
bly projecting through an opening in said flange por-
tions of said bonnet support,

a lower stack of slotted shims on said rod between said
base frame and said flange portions,

an upper stack of slotted shims on said rod between
said flange portions and a stop on said rod,
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a piston and cylinder unit slidably surrounding said
rod and disposed next to one stack of shims,

and supply means for supplying fluid pressure to and
releasing fluid pressure from said piston and cylinder
unit, whereby when fluid pressure is released one or
more shims can be removed from one stack and
added to the other, and whereby when fluid pressure
is supplied to such unit, said bonnet support is
clamped down against said lower stack to determine
the vertical position of said bonnet support,

and means independent of said support assemblies for
raising said bonnet supporit,

the last named means including hydraulic motors,

said supply means being ‘designed to supply fluid under
pressure to said hydraulic motors when releasing
fluid from said units of said support assemblies.

9. A rock crusher comprising,

a base frame,

a crusher head on said frame,

a bonnet support surrounding said head having flange
portions overlying part of said base frame,

a bonnet unit on said bonnet support cooperable with
said head to define a crushing chamber, and

means for supporting said bonnet support on and re-
leasably securing said bonnet support to said frame
including a plurality of support assemblies,

each assembly including a vertical rod extending up-
wardly from said part of said base frame and mova-
bly projecting through an opening in said flange por-
tions of said bonnet support,

a lower stack of slotted shims on said rod between said
base frame and said flange portions,

an upper stack of slotted shims on said rod between
said flange portions and a stop on said rod,

a piston and cylinder unit slidably surrounding said
rod and disposed next to one stack of shims,

hydraulic means interconnecting said bonnet support
and bonnet unit for holding said bonnet unit down
against said bonnet support,

The first named means exerting a downward force on
said bonnet support which is greater than the holding
force exerted by said hydraulic means,

said hydraulic means including fluid accumulator means
mounted on said crusher,

means for connecting said accumulator means to said
assemblies to supply fluid pressure thereto,

means for releasing fiuid pressure from said assemblies,

and valve means for closing off communication between
said accumulator means and said assemblies when
fluid pressure is released from said assemblies.

18. A rock crusher comprising,

a base frame,

a crusher head on said frame,

a bonnet support surrounding said head having flange
portions overlying part of said base frame,

4 bonnet unit on said bonnet support cooperable with
said head to define a crushing chamber, and

means for supporting said bonnet support on and re-
leasably securing said bonmet support to said frame
including a plurality of support assemblies,

each assembly including a vertical rod extending up-
wardly from said part of said base frame and mova-
bly projecting through an opening in said flange por-
tions of said bonnet support,

a lower stack of slotted shims on said rod between said
base frame and said flange portions,

an upper stack of slotted shims on said rod between
said flange portions and a stop on said rod,

a piston and cylinder unit slidably surrounding said rod
and disposed next to one stack of shims,

and supply means for supplying fluid pressure to and
releasing fluid pressure from said piston and cylin-
der unit, whereby when fluid pressure is re-
leased one or more shims can be removed from one
stack and added to the other, and whereby when
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fluid pressure is supplied to such unit, said bonnet
support is clamped down against said lower stack
to determine the vertical position of said bonnet
support,
said supply means including a passageway formed in
said bonnet support,
said cylinders of the assemblies being mounted on said
bonnet support and communicating with said pas-
sageway.
11. A rock crusher comprising,
a base frame,
a crusher head on said frame,
a bonnet support surrounding said head having flange
portions overlying part of said base frame,
a bonnet unit on said bonnet support cooperable with
said head to define a crushing chamber, and
means for supporting said bonnet support on and re-
leasably securing said bonnet support to said frame
including a plurality of support assemblies,
each assembly including a vertical rod extending up-
wardly from said part of said base frame and mov-
ably projecting through an opening in said flange
portions of said bonnet support,
a lower stack of slotted shims on said rod between said
base frame and said flange portions,
an upper stock of slotted shims on said rod between
said flange portions and a stop on said rod,
a piston and cylinder unit slidably surrounding said rod
and disposed next to one stack of shims,
and supply means for supplying fluid pressure to
and releasing fluid pressure from said piston and
cylinder unit, whereby when fluid pressure is re-
leased one or more shims can be removed from one
stack and added to the other, and whereby when
fluid pressure is supplied to such unit, said bonnet
support is clamped down against said lower stack to
determine the vertical position of said bonpet sup-
port,
said supply means including a passageway formed in
said bonnet support,
said cylinders of the assemblies being mounted on said
bonnet support and communicating with said pas-
sageway,
accumulator means mounted on said crusher and com-
municating with said passageway,
and valve means for controlling the fiow of fluid from
said accumulator means to said passageway and con-
trolling the discharge of fiuid from said passageway.
12. A rock crusher comprising,
a base frame,
a crusher head on said frame,
a bonnet support surrounding said head having flange
portions overlying part of said base frame,
2 bonnet unit on said bonnet support cooperable with
said head to define a crushing chamber, and
means for supporting said bonnet support on and re-
leasably securing said bonnet support to said frame
including a plurality of support assemblies,
each assembly including a vertical rod extending up-
wardly from said part of said base frame and mov-
" ably projecting through an opening in said flange
portions of said bonnet support,
a lower stack of slotted shims on said rod between said
base frame and said flange portions,
an upper stack of slotted shims on said rod between
said flange portions and 2 stop on said rod,
a piston and cylinder unit slidably surrounding said rod
and disposed next to one stack of shims,
and supply means for supplying fluid pressure to and
releasing fluid pressure from said piston and cylin-
der unit, whereby when fluid pressure is released one
or more shims can be removed from one stack and
added to the other, and whereby when fluid pres-
sure is supplied to such unit, said bonnet support is
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clamped down against said lower stack to determine
the vertical position of said bonnet support,

and means independent of said support assemblies for

. raising said bonnet support,

and for breaking said wedging member away from its
wedged position.

13. A rock crusher comprising,

a base frame,

a crusher head on said frame,

a bonnet support surrounding said head having flange
portions overlying part of said base frame,

a bonnet unit on said bonnet support cooperable with
said head to define a crushing chamber, and

means for supporting said bonnet support on and re-
leasably securing said bonnet support to said frame
including a plurality of support assemblies,

each assembly including a vertical rod extending up-

* wardly from said part of said base frame and mov-
ably projecting through an opening in said flange
portions of said bonnet support,

a lower stack of slotted shims on said rod between said
base frame and said flange portions,

an upper stack of slotted shims on said rod between
said flange portions and a stop on said rod,

a piston and cylinder unit slidably surrounding said rod
and disposed next to one stack of shims,

and supply means for supplying fluid pressure to and
releasing fluid pressure from said piston and cylin-
der unit, whereby when fluid pressure is released one
or more shims can be removed from one stack and
added to the other, and whereby when fluid pres-
sure is supplied to such unit, said bonnet support is
clamped down against said lower stack. to determine
the vertical position of said bonnet support,

and means independent of said support assemblies for
raising said bonnet support,

and for breaking said wedging member away from its
wedged position,

the last named means comprising jack screws thread-
edly mounted on said support and engaging break
pins slidably received by said frame and engaging
said wedging means.

14. A rock crusher comprising,

a base frame,

a crusher head on said frame,

a bonnet support surrounding said head having flange
portions overlying part of said base frame,

a bonnet unit on said bonnet support cooperable with
said head to define a crashing chamber, and

Support means for releasably securing said bonnet sup-
port to said base frame and providing for support
of said bonnet support at various levels relative to
said base frame,

said support means including wedging means disposed
between upwardly converging surfaces on said base
frame and said bonnet support,

said support means including hydraulic means operable
when energized to effect wedging action of said wedg-
ing means,

break pin means slidably mounted in said frame and
engaging said wedging means,

and jack means for engaging said break pin means for
breaking said wedging means Ioose,

15. A rock crusher comprising,

a base frame, .

a crusher head on said frame,

a bonnet support surrounding said head having flange
portions overlying part of said base frame,

a bonnet unit on said bonnet support cooperable with
said head to define a crushing chamber, and

support means for releasably securing said bonnet sup-
port to said base frame and providing for support
of said bonnet support at various levels relative
to said base frame,
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said support means including wedging means disposed
between upwardly converging surfaces on said base
frame and said bonnet support,

said support means including hydraulic means operable
when energized to effect wedging action of said
wedging means,

break pin means slidably mounted in said frame and
engaging said wedging means,

and jack means for engaging said break pin means
for breaking said wedging means loose,

and means in addition to said jack means for raising
and lowering said bonnet support.

~ 16. A rock crusher comprising;

a base frame,

a crusher head on said frame,

a bonnet support surrounding said head having flange
portions overlying part of said base frame,

a bonnet unit on said bonnet support cooperable with
said head to define a crushing chamber, and

support means for releasably securing said bonnet sup-
port to said base frame and providing for support
of said bonnet support at various levels relative to
said base frame,

said support means including wedging means disposed
between upwardly converging surfaces on said base
frame and said bonnet support,

said support means including hydraulic means operable
when energized to effect wedging action of said
wedging means,

break pin means slidably mounted in said frame and
engaging said wedging means,

and jack means for engaging said break pin means for
breaking said wedging means loose,

and mears in addition to said jack means for raising
and lowering said bonnet support,

the last named means including a nut threadedly engag-
ing said frame and slidably engaging said bonnet sup-
port in vertical thrust engagement therewith.

17. A rock crusher comprising,

a base frame,

a crusher head on said frame,

a bonnet support surrounding said head having flange
portions overlying part of said base frame,

a bonnet unit on said bonnet support cooperable with
said head to define a crushing chamber, and

means for supporting said bonnet support on and re-
leasably securing said bonnet support to said frame
including a plurality of support assemblies,

each assembly including a vertical rod extending up-
wardly from said part of said base frame and mov-
ably projecting through an opening in said flange
rortions of said bonnet support,

a lower stack of slotted shims on said rod between said
base frame and said flange portions,

an upper stack of slotted shims on said rod between
said flange portions and a stop on said rod,

a piston and cylinder unit slidably surrounding said
rod and disposed next to one stack of shims,

and supply means for supplying fluid pressure to and
releasing fluid pressure from said piston and cylinder
unit, whereby when fluid pressure is-released one
or more shims can be removed from one stack and
added to the other, and whereby when fluid pres-
sure is supplied to such unit, said bonnet support is
clamped down against said lower stack to determine
the vertical position of said bonnet support,

said shims being slotted so that they can be laterally
removed and laterally inserted on said rod.

18. A rock crusher comprising,

a base frame,

a crusher head on said frame,

a bonnet support surrounding said head having flange
portions overlying part of said base frame,

a bonnet unit on said bonnet support cooperable with
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said head to define a crushing chamber, and

means for supporting said bonnet support on and re-
leasably securing said bonnet support to said frame
including a plurality of support assemblies,

each assembly including a vertical rod extending up-
wardly from said part of said base frame and mov-
ably projecting through an opening in said flange
portions of said bonnet support,

2 lower stack of slotted shims on said rod between
said base frame and said flange portions,

an upper stack of slotted shims on said rod between
said flange portions and a stop on said rod,

a piston and cylinder unit slidably surrounding said
rod and disposed next to one stack of shims,

and supply means for supplying fluid pressure to and
releasing fluid pressure from said piston and cylinder
unit, whereby when fluid pressure is released one or
more shims can be removed from one stack and
added to the other, and whereby when fluid pressure
is supplied to such unit, said bonnet support is
clamped down against said lower stack to determine
the vertical position of said bonnet support,

said stop on said rod being adjustable therealong so
that in the event of failure of said unit, said stop
can be adjusted along said rod to cause complete
collapse of said unit so that it acts merely as a
spacer, whereby said crusher can continue in opera-
tion until such time as it is convenient to cure such
failure.

19. A rock crusher comprising,

a base frame,

a crusher head on said frame,
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a bonnet support surrounding said head having flange
portions overlying part of said base frame,

a bonnet unit on said bonnet support cooperable with
said head to define a crushing chamber, and

means for supporting said bonnet support on and re-
leasably securing said bonnet support to said frame
including a plurality of support assemblies,

each assembly including a vertical rod extending up-
wardly from said part of said base frame and mov-
ably projecting through an opening in said flange
portions of said bonnet support,

a piston and cylinder unit slidably surrounding said
rod and disposed next to one stack of shims,

and suply means for supplying fluid pressure to- and
releasing fluid pressure from said piston and cylinder
unit,

said piston having a dirt shield thereon disposed in
overlapping relation with respect to said cylinder.
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