United States Patent

Decker et al.

[19]

(i 3,801,026

[54] GYRATORY CRUSHER WITH HYDRAULIC
ADJUSTMENT AND HYDRO-PNEUMETIC
OVERLOAD SAFETY DEVICE
[75] Inventors: Hanns Decker, Cologne; Willy
Jakobs, Porz-Grengel; Helmut
Stockmann, Wesseling, all of
‘Germany

[73] Assignee: Klockner-Humboldt-Deutz
Aktiengesellschaft, Cologne,
Germany

{22] Filed: Apr. 3, 1972

{211 Appl. No.: 240,668 .

[30] Foreign Application Priority Data
Apr. 5, 1971 Germany........iccovveeenciion 2116623

[52] US.Cl.............. 241/215, 241/259, 241/259.2,

241/286

[S1] Imt. Cloiiiieietiee e B02c 2/06

[58] Field of Search 241/207-209,

241/211, 213-216, 259, 259.1, 259.2, 286
[56] References Cited
UNITED STATES PATENTS

2,579,516 12/1951 Roubal......ccceevvennnnen. 2417211 X

2,668,015 2/1954  Rumpel...... 2417207

2,908,448 10/1959 Macleod 241/215

[45]  Apr. 2, 1974
3,133,707 5/1964 Zimmerman........................ 241/213
3,417,932  12/1968 Patterson 241/208
3,481,548  12/1969 BeiSNer......cceeeeeveeiineeecennen, 241/215

Primary Examiner—Granville Y. Custer, Jr.

Assistant Examiner—Howard N. Goldberg

Attorney, Agent, or Firm—Hill, Sherman, Meroni,
Gross & Simpson

[57} ABSTRACT

A gyratory crusher whose wobbling crusher cone is
supported by a spherical bearing on the upper end of
a supporting shaft axially slidably mounted in a fixed
tubular shaft is provided with a hydraulically operated
adjusting device for the crusher cone. This adjusting
device is formed by the bore in the fixed tubular shaft
which is connected with a source of hydraulic liquid
and the axially slidable supporting shaft acting as an
axially slidable piston for adjusting the crusher cone
selectively up and down. Furthermore an overload
safety device is provided which comprises an at least
partly yieldably constructed container which is filled
with a prestressed compressible gas and removable
from said tubular shaft in the upwardly direction. This
container is substantially surrounded on all sides by
the hydraulic liquid in the bore of said fixed tubular
shaft.

10 Claims, 3 Drawing Figures
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1
GYRATORY CRUSHER WITH HYDRAULIC
ADJUSTMENT AND HYDRO-PNEUMETIC
OVERLOAD SAFETY DEVICE

The invention relates to a gyratory crusher whose
crusher cone is mounted by means of a spherical sup-
porting bearing on a supporting shaft which is con-
structed as a piston and is longitudinally slidably ar-
ranged in a tubular shaft which latter is fixedly
mounted in the housing of the crusher. The supporting
shaft together with the tubular shaft forms a piston-
cylinder unit for the hydraulic adjustment of the
crusher cone.

The German patent specification No. 1,296,937 dis-
closes a crusher of the mentioned type in which the ver-
tically disposed tubular shaft is subdivided approxi-
mately in its center by a partition into two cylindrical
chambers. The upper cylindrical chamber constitutes,
together with the supporting shaft which is constructed
as a piston, a piston-cylinder unit for the hydraulic ad-
justment of the crusher cone. The lower cylindrical
chamber is filled with a compressible medium and with
respect to communication apertures in the partition
leading to the upper cylindrical chamber, is sealed off
by means of a freely movable piston disc. The com-
pressible medium acting on the lower face of the piston
disc is prestressed to such a degree that the hydraulic
fluid acting from above through the communication ap-
ertures on the upper face of the piston disc at a normal
operation of the crusher can not move the piston disc
slidably downwardly. Only when non-crushable mate-
rial, for instance a piece of iron, enters the crusher gap,
than the pressure of the compressible medium is ex-
ceeded so that hydraulic fluid from the upper cylindri-
cal chamber is pressed into a lower cylindrical chamber
and the piston disc is slidably moved downwardly so
that the crusher cone can yield downwardly. The hy-
draulic adjusting device and the hydro-pneumatic over-
load safety device cooperating therewith has to be con-
trolled and inspected in predetermined time intervals.
In this regard this known crusher construction has a
certain disadvantage because the parts of the hydro-
pneumatic overload safety device, particularly the pis-
ton disc, are only accessible from the underside of the
machine. This requires that for the purposes of inspect-
ing, servicing and repairs a sufficiently large space has
to be available below the crusher in order that these
operations may be performed. Since, however, the
space below the crusher serves at the same time as a
collecting space for the crushed material, it is required
that prior to each inspection, servicing and repairs, the
crushed material has to be removed from this space. In
larger crusher structures, the additional difficulty exists
that suitable supporting and lifting devices have to be
introduced into the lower space of the crusher. The as-
sembly operation, after the inspection and repair have
been completed, has the disadvantage with respect to
the parts of the overload safety device that foreign bo-
dies may enter into the cylindrical space of the over-
load safety device.

An object of the invention is to provide a gyratory
crusher which is substantially improved in regard to its
construction and production. This is accomplished in
accordance with the invention in that within the piston-
cylinder unit for the hydraulic adjustment and formed
by the supporting shaft and by the tubular shaft is ar-
ranged at least a partially yieldably constructed con-
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2

tainer which is filled with a prestressed compressible
medium, and that this container is employed as an
overload safety device. This construction of the inven-
tion avoids in an advantageous manner the disadvan-
tages of the known crusher constructions since, for the
purpose of servicing and repairing, the crusher cone
and the supporting shaft are removed by a lifting opera-
tion, so that the overload safety device is readily acces-
sible from above.

In accordance with the invention, the container serv-
ing as overload safety device is substantially sur-
rounded on all sides by the hydraulic liquid in the cylin-
drical chamber. This arrangement has the advantage
that for the construction of the yieldable container
serving as overload safety device, a substantial freedom
is available since, in view of the fact that almost all
sides of the container surface are subjected to the pres-
sure of the hydraulic liquid, it is possible to provide the
container with the most favorable surfaces for a defor-
mation of the container. The advantages of this ar-
rangement are then of particular importance when, in
accordance with a modified construction, the overload
safety device consists of a gas-filled tubular cylinder,
one end of which is open and is closed by a piston slid-
able in said tubular cylinder, with respect to the hy-
draulic liquid. In this construction of the overload
safety device the wall thickness of the gas filled cylin-
der need only be dimensioned so that it is able to with-
stand the pressure of the prestressed gases including, of
course, the required safety tolerances. The substantial
tension peaks which are produced during the yielding
of the crusher cone in the hydraulic liquid which, owing
to the viscosity of the hydraulic liquid and the inertia
of the piston movement within the overload safety de-
vice are unavoidable, need not be considered in the de-
sign of the tubular cylinder of the overload safety de-
vice because with regard to the pressure peaks between
the gas and the interior of the tubular cylinder and the
hydraulic liquid which surrounds the cylinder, there ex-
ists a substantial pressure compensation in the cylindri-
cal chamber of the tubular shaft. This results in a sub-
stantial simplification of the entire construction.

In accordance with another embodiment of the in-
vention, the cylindrical chamber has arranged therein
as an overload safety device which consists of a gas-
filled elastic bag which is arranged in a protective cas-
ing provided with at least one aperture. Also in such a
modification of the overload safety device it is of ad-
vantage when the hydraulic liquid surrounds the pro-
tective casing as much as possible so that, during the
resulting yielding of the crusher cone a pressure com-
pensation is taking place, between the inner chamber
of the protective housing and the cylindrical chamber
of the adjusting device.

According to an advantageous arrangement of the
invention, the container serving as overload safety de-
vice is attached to the supporting shaft constructed as
a piston. This has the advantage that inspection and re-
pair operations can be simplified because the support-
ing shaft may be removed together with the overload
safety device in an upwardly direction.

According to still another embodiment of the inven-
tion, the supporting shaft serving as a piston is made
hollow and is open in a downwardly facing direction,
and the container serving as overload safety device is
arranged within this holow space of the supporting
shaft, preferably in spaced relation from the inner walls
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of this hollow space. This feature makes it possible to
reduce the height of the entire crusher construction.
This feature also offers the possibility that at a corre-
sponding shape of the hollow space within the support-
ing shaft, a safety overload device constructed as an
elastic bag may be arranged directly in this hollow
space and that a protective housing for the bag is not
necessary, since the wall of the hollow supporting shaft
may be made sufficiently thick.

In another advantageous construction of the gyratory
crusher of the invention, the supporting shaft which
forms a piston, is provided with an axially arranged
bore coming from the spherical supporting bearing,

" whereby this bore is connected with at least one lubri-
cating channel, arranged laterally above the seal of the
piston, this lubricating channel being in communica-
tion within the range of the cylindrical wall with a chan-
nel introducing the lubricant to the supporting bearing.

A particularly advantageous modification consists in
that the lateral end of the lubricating channel is ar-
ranged on the piston surface or in the cylindrical wall,
respectively, and terminates in a lubricating pocket ex-
tending in axial direction with which the conduit intro-
ducing the lubricant from the exterior communicates.

With these and other objects in view the invention
will now be described in greater detail with reference
to the accompanying drawings which illustrate by way
of example a few embodiments of the invention and
also illustrate other features not heretofore mentioned.

IN THE DRAWINGS

FIG. 1 illustrates in an axial sectional view an em-
bodiment of a gyratory crusher in which an overload
safety device comprising a tubular cylinder and a piston
is attached to the supporting shaft for the crusher cone.

FIG. 2 illustrations in an axial sectional view an em-
bodiment of a gyratory crusher with an overload safety
device arranged fixedly in the hydraulic cylinder, and

FIG. 3 illustrates in an axial sectional view an em-
bodiment of a gyratory crusher with an overload safety
device comprising a gas bag with protective casing ar-
ranged in the supporting shaft.

Referring to FIG. 1 of the drawings, the illustrated
embodiment of the gyratory crusher comprises a hous-
ing 1 provided with a centrally disposed hub 2 in which
is fixedly mounted a vertically disposed tubular shaft 3
for supporting therein the mounting for the crusher
cone. The housing 1 comprises in this particular em-
- bodiment of the invention three parts, namely, a bear-
ing housing la provided with said hub 2, an intermedi-
ate housing ring 15, and an upper housing part 1c. The
intermediate housing ring 1 has welded with its ends
angular shaped mounting rings le and 1f, respectively.
These three parts 1la, 15 and lc of the housing 1 are
clamped together by bolts, preferably neck-down bolts
1d which are uniformly distributed around the circum-
ference of the housing. The housing 1 is also provided
with a horizontally extending lateral aperture in which
is mounted a bearing sleeve 4 for the drive shaft § of
the crusher. A beveled gear 6 on the inner end of the
drive shaft 5 meshes with another beveled gear 7
fixedly attached to the lower end of an eccentric sleeve
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4
8 rotatably supported on the outside of the tubular
shaft 3.

A crusher cone 10 provided on its outer surface with
a crusher lining 9 is rotatably mounted on the outer sur-
face of the eccentric sleeve 8. The crusher cone 16 is
supported in vertical direction on the upper end of a
supporting shaft 11 which at its upper end is provided
with a spherical bearing comprising a spherical seg-
ment 12 engaging a correspondingly shaped sperical
cup 13. When the eccentric sleeve 8 is rotated by the
drive shaft 5 then the crusher cone performs the weli-
known gyratory or wobbling movement, respectively.

For the adjustment of the width of the crusher gap,
namely, the distance between the surface of the crusher
lining 9 of the crusher cone 1§ and the crusher lining
14 attached to the inner conical wall of the upper part
1c of the housing, the supporting shaft 11 is con-
structed as a piston, the lower end of which is provided
on its circumference with sealing rings 15 engaging the
inner wall of a sleeve 17 mounted as a liner within the
enlarged upper portion of the bore of the tubular shaft
3. This supporting shaft 11, together with the tubular
shaft 3, forms a piston-cylinder unit which permits a
raising or lowering of the crusher cone 9, 10 by means
of a hydraulic liquid. This hydraulic liquid is introduced
into the lower end of the tubular shaft 3 by a feed pipe
16 secured to the lower end of the tubular shaft 3 and
is conducted into the cylindrical chamber formed
within the tubular shaft 3. A not illustrated pump forces
the hydraulic liquid into the cylindrical chamber
formed by the tubular shaft for moving the supporting
shaft upwardly or withdraws the hydraulic liquid to
move the tubular shaft downwardly so that in this man-
ner the width of the crusher gap can be adjusted to the
desired value.

The upper part of the tubular shaft 3 is constructed
as a tubular cylinder lined with the already mentioned
sleeve 17 serving as a wear resistant element. The ad-
vantage is that when the sleeve 17 is made, for instance,
of brass, bronze, or similar metals, it is possible, after
a longer period of operation, to replace this worn
sleeve 17, while on the other hand the more expensive
supporting shaft acting as a piston, practically does not
wear at all.

The hydraulic liquid employed is almost incompressi-
ble. In order to permit a downward yielding of the
crusher cone in the event that iron parts or similar hard
parts enter into the crusher gap the present invention
provides within the cylindrical chamber formed by the
tubular shaft a container serving as overload safety de-
vice. This container is filled with a prestressed com-
pressible medium, while the container itself is partly
yieldable. In FIG. 1 this container comprises a verti-
cally disposed tubular cylinder 18, the lower end of
which is provided with flow apertures 19 which are in
communication with the interior of the tubular shaft 3.
The inner space of the tubular cylinder 18 is closed
with respect to the interior of the tubular shaft, which
is filled with hydraulic liquid, by a piston 20 which is
freely movable in the tubular cylinder 18. The tubular
cylinder 18 is provided at its upper end with a valved
aperture 21 which permits a filling of the tubular cylin-
der with a compressed gas, for instance, nitrogen. The
pressure of the gas filling is dependent upon the size of
the crusher and therewith on the size of the crusher
forces to which the crusher cone is subjected.
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The flow apertures 19 for the hydraulic liquid are ar-
ranged in 2 mouthpiece 22 attached to the lower end
of the tubular cylinder 18. These flow apertures 19 are
provided suitably with check valves which after a
downward yielding of the crusher cone permit a quick
flow of the hydraulic liquid into the interior of the tubu-
lar cylinder 18 but prevent a return flow of the same.
After the iron part which was in the crusher material
has passed through the crusher gap, the hydraulic lig-
uid which was forced into the tubular cylinder flows
backwardly through additional, preferably adjustable
throttle bores provided in the mouthpiece 22. These
throttle bores are so constructed that the hydraulic lig-
uid from the tubular cylinder under the pressure of the
prestressed gas, is slowly discharged again so that the
return of the crusher cone is correspondingly delayed
before it reaches again its original or its operating posi-
tion. This has the advantage that the crusher cone is
able to yield downwardly rather quickly while its up-
ward movement is delayed or braked, so that excessive
stresses which may occur when the crusher cone
should move as fast upwardly as it was moved down-
wardly are eliminated, and at the same time the foreign
body is given sufficient time to drop from the crushing
space.

The lower end of the mouthpiece 22 is provided with
a pocket bore into which projects from below a mea-
suring probe 23. With the assistance of this measuring
probe 23 it is possible to determine by a capacitive
measurement the position of the crusher cone within
the gyratory crusher and accordingly it is possible to
adjust the size or width of the crusher gap without diffi-
culty.

In accordance with the invention, the overload safety
device is connected with the supporting shaft 11 which
is constructed as a piston in such a manner that it is
surrrounded on all sides by the hydraulic liquid. This
has the particular advantage that when dimensioning
the tubular cylinder the latter may be designed solely
for the prestressed pressure of the gas which (depen-
dent upon the size of the crusher) is about 175 to 220
atm excess pressure, while the pressure peaks occur-
ring during the yielding of the crusher cone need not be
considered owing to the pressure rise occurring at the
same time in the hydraulic liquid in the tubular cylinder
between the inner space of the tubular cylinder and its
outer surface, which substantially compensate each
other.

The lubricant feed to the bearing surfaces of the ec-
centric sleeve of the crusher cone and particularly the
lubricant supply for the spherical supporting bearing
12, 13, is performed by at least longitudinal bore 24
arranged in the relatively thick wall of the tubular shaft
3. This longitudinal bore 24 at its upper end is con-
nected by a lateral aperture with an axially extending
pocket 25 formed in the shaft 11 from which the lubri-
cant, namely, oil, by a plurality of bores is centrally
conducted to the spherical supporting bearing 12, 13.
The oil which laterally escapes from the supporting
bearing rins then downwardly between the oppositely
disposed bearing surface of the eccentric sleeve and the
tubular shaft and the eccentric sleeve and the crusher
cone, respectively, and then lubricates the teeth of the
meshing gear wheels 7 and 6 to be discharged finally by
a pipe 26 from the lower end of the crusher. The oil is
then cooled and cleaned and then is again introduced
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6
by the pipe 27 into the crusher, namely, into the longi-
tudinal bore or bores 24.

An advantage of the construction of the gyratory
crusher of the invention is that for the purpose of in-
spection and servicing the upper part 1c of the housing
the crusher cone may be removed by the available lift-
ing device so that also the supporting shaft 11, together
with the overload safety device 18 may be pulled up-
wardly from the crusher. Since the overload safety de-
vice comprises a separate part of the structure it can be
replaced in a very simple manner so that after a rela-
tively short shut-down period the crusher is again ready
for operation.

FIG. 2 illustrates another embodiment of the crusher
of the invention in which the housing also consists of
three parts, 1a, 1b, and 1c, but in this case all parts of
the housing comprise steel castings. The individual
parts of the housing are connected with one another by
screw bolts which are uniformly distributed around the
circumference of connecting flanges provided on these
castings. In this FIG. 2 the over-load safety device is not
attached to the supporting shaft 11 but is loosely ar-
ranged in the lower space of the tubular shaft 3. A dis-
tance ring 28 provided with projections is used for lo-
cating the overload safety device in the center of the
mentioned hollow space. Also in this modification the
overload safety device may be pulled from the tubular
shaft after previously the supporting shaft has been re-
moved by pulling it upwardly from the upper end of the
tubular shaft 3. The lubricant oil supply feed to the
spherical supporting bearing is substantially simplified
in the construction of FIG. 2. The vertical tubular shaft
3 is provided at its outer circumference with an annular
channel 29 which is in communication wijth a lubricant
oil supply pipe 27 coming from the exterior of the hous-
ing. From this annular channel 29 extend at least two
lengthwise extending channels 30 which are arranged
within the rather thick wall of the tubular shaft 3. The
upper ends of these channels 30 communicate with in-
wardly directed apertures arranged above the seals
which surround the lower end of the piston shaped sup-
porting shaft which extends into the upper end of the
tubular shaft 3. These apertures communicate with an-
other annular space 31 provided in the outer circum-
ference of the supporting shaft. In this particular em-
bodiment of the invention the supporting shaft is pro-
vided with a closed hollow space or a correspondingly
corresponding centrally arranged axial bore which by
radial channels 32 is in communication with the exte-
rior annular space 31. A central upper aperture or a
corresponding central channel conducts the lubricant
oil to the spherical supporting bearing from which the
oil passes over the bearing faces of the eccentric sleeve
and the crusher cone downwardly to the lateral dis-
charge tube 26.

Another advantageous embodiment of the gyratory
crusher of the invention is illustrated in FIG. 3. In this
embodiment of the invention the supporting shaft 11
has a tubular shape and at its upper end is closed by the
spherical bearing cup 13 of the spherical supporting
bearing. The overload safety device comprises in this
embodiment an elastic bag filled with compressed gas
and arranged in a protective housing 34. The upper end
of the overload safety device is releasably connected
with the bearing cup 13. This is very advantageous be-
cause the overload safety device may be removed to-
gether with the bearing cup from the crusher, while the
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heavy supporting shaft need not be removed from the
_ tubular shaft. In this manner the danger is avoided that
the rather sensitive high pressure sealing rings 15 may
be damaged during the removal and insertion of the
overload safety device. This construction is of particu-
lar importance in that in this type of overload safety de-
vice, the walls of the elastic bag may preferably be
made of rubber and may possibly permit a diffusion of
the gas enclosed in the bag so that after a longer period
of operation the initial tension of the gases is reduced.
The overload safety device therefore has to be brought
from time to time up to its working pressure. For this
purpose the upper end of the overload safety device is
provided with a charging valve 35. .

The overload safety device may also be arranged in
the supporting shaft in such a manner that at the begin-
ning it rests loosely on a collar provided with suitable
flow apertures and arranged at the lower aperture of
the supporting shaft and against which collar the over-
load safety device is urged by the fastening screw of the
bearing cup 13. For the purpose of inspection it is only
necessary to remove the bearing cup so that the pres-
sure control and if necessary, the recharging of gas into
the overload safety device may take place without re-
moving the overload safety device from the crusher.

In this last described embodiment of the invention
the lower part of the tubular shaft is solid and has solely
a small central bore 36 through which the hydraulic lig-
uid is introduced. The bore 36 has to be so dimen-
sioned that, without disturbing the admission of the hy-
draulic liquid, it is possible to introduce the measuring
probe 23 for measuring the width of the crusher gap.
This construction is advisable for the reason that the
volume of the hydraulic liquid may be maintained small
so that the smaller compressibility of the hydraulic lig-
.uid may be entirely disregarded.

In this embodiment of the invention the overload
safety device is advantageously arranged in such a man-
ner in the hollow supporting shaft that it is, to the great-
est extent, surrounded on all sides by the hydraulic lig-
uid. This again has the advantage that the thickness of
the protective housing has to be determined solely with
regard to the prevailing gas pressure in the elastic bag.
During the yielding of the crusher cone the hydraulic
liquid which enters the protective housing is corre-
spondingly pressed together and again a pressure com-
pensation takes place between the overload safety de-
vice and the hydraulic liquid surrounding the same and
of the hydraulic liquid entering the protective housing.
The pressure peaks occurring during this yielding
movement need not be considered when designing the
protective housing.

The protective housing in this arrangement is advan-
tageously provided with a mouthpiece 22 which is pro-
vided with check valves and throttle bores for the hy-
draulic liquid and also with a pocket bore for receiving
the measuring probe 23,

It should be obvious that the invention is not limited
to these described embodiments. The various features
of these embodiments may be combined with each
other or exchanged one with the other.

What we claim is: .

1. Gyratory crusher with a crusher cone supported by
a spherical supporting bearing on the upper end of a
piston-like supporting shaft which is longitudinally ad-
justably mounted in a fixedly mounted tubular shaft,
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8
said supporting shaft together with said tubular shaft
forming a piston-cylinder unit provided with a chamber
which is supplied with a hydraulic liquid for hydrauli-
cally adjusting said crusher cone, wherein the improve-
ment comprises that within said piston-cylinder unit
there is disposed an overload safety means comprising
an at least partly yieldably constructed container which
is filled with a prestressed compressible medium and
substantially surrounded on all sides by the hydraulic
liquid in said chamber.

2. Gyratory crusher according to claim 1, in which
said container comprises a gas-filled hollow cylindrical
member one end of which is open and has mounted in
said open end a slidable piston which seals the interior
of said hollow cylindrical member against the hydraulic
liquid in said cylindrical chamber.

3. Gyratory crusher according to claim %, in which
said container comprises a gas-filled flexible bag.

4. Gyratory crusher according to claim 1, in which
said container comprises a gas-filled flexible bag, said
bag being arranged in a protective housing having at
least one aperture.

5. Gyratory crusher according to claim 1, in which
said container is secured to said piston-like supporting
shaft.

6. Gyratory crusher according to claim 1, in which
the lower end of said piston-like supporting shaft which
extends into said tubular shaft is of tubular shape and
open downwardly, and that said container is secured in
said downwardly open tubular portion of said support-
ing shaft in such a manner that the container remains
spaced from the inner side walls of said tubular portion.

7. Gyratory crusher according to claim 1, including
a mouthpiece at the lower end of said container, said
mouthpiece being provided with check-valve con-
trolled flow apertures and additional throttle apertures
for the discharge of hydraulic liquid from the overload
safety means.

8. Gyratory crusher according to claim 1, in which
said piston-like supporting shaft is tubular and that the
upper end thereof is closed by the spherical segment of
said spherical supporting bearing.

9. In a gyratory crusher, comprising a housing in
which a tubular shaft is stationarily mounted, a crusher
cone being supported within said housing by means of
a spherical bearing on the upper end of a supporting
shaft which is slidably mounted in said tubular shaft to
form therewith a closed, variable size pressure chamber
provided with means for controlled admission of a pres-
sure liquid for adjustment of the vertical position of
said supporting shaft within said tubular shaft and
thereby the crusher gape of the crusher, the improve-
ment comprising an overload safety means in the form
of a self-contained separate container disposed within
said pressure chamber and having a flexible wall, said
container being filled with a pre-pressurized compress-
ible medium, whereby an overload on said crusher
cone causes deformation of said flexible container wall
and thereby emergency widening of the crusher gape.

10. The gyratory crusher according to claim 9, in
which said container is insertible into and removable

from said tubular shaft through the upper end thereof.
* * * # *



