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(57) ABSTRACT 

A gyratory crusher provided with a housing consisting 
of two superimposed parts provided with flanges tra 
versed by bolts and nuts which releasably connect the 
two parts of the housing with each other and also pro 
vided with a plurality of hydraulically operating lifting 
devices arranged in apertures of one of the flanges and 
engaging the other flanges for lifting the upper part of 
the housing from the lower part of the same. 

4 Claims, 3 Drawing Figures 
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GYRATORY CRUSHER WITH HYDRAULIC 
MEANS FOR LIFTING THE UPPER PART OF THE 

HOUSING FROM THE LOWER PART 

The invention relates to a gyratory crusher the hous 
ing of which consists of at least two parts which are re 
leasably connected with each other by a flange and bolt 
connection and whose upper part of the housing has at 
tached to its inner face a crusher shell, while the 
crusher cone is vertically adjustable with respect to the 
housing. 

In this type of gyratory crushers, particularly when 
they are of a large size, it is possible that during the 
crushing operation a blocking of the crusher cone takes 
place as a result of non-crushable foreign matter in the 
material to be crushed, such as iron or other hard 
pieces, which can not be removed by a simple clearing 
out of the crusher space. This disadvantage can only be 
overcome in that the upper part of the housing with its 
crusher shell, is raised from the crusher cone so that the 
crusher space formed between the latter and the 
crusher shell is enlarged and permits the removal of the 
non-crushable parts. However, the lifting equipment 
which is usually available at the place of operation and 
which could be used for raising the upper part of the 
housing is not suitable for such a procedure because 
the upper part of the housing is usually provided with 
a feed means for the material to be crushed and with 
suitable types of connection means which make the use 
of the customary lifting equipment unsuitable and diffi 
cult at the least. 
The object of the invention is a gyratory crusher of 

the mentioned type which permits a quick removal of 
any blocking without the employment of complicated 35 
servicing operations. In accordance with the invention, 
the gyratory crusher is provided with hydraulic means 
for lifting the upper part of the housing. This hydraulic 
means permits, after a previous release of the flange 
and bolt connection, a very smooth and shock-free rais 
ing of the upper part of the housing. The employment 
of hydraulically operated lifting means permits the ap 
plication of sufficient forces and requires very little 
space. Furthermore, with an hydraulic lifting means of 
the invention it is possible to raise the upper part of the 
housing without tilting and damaging the centering 
means provided on the parts of the housing within the 
range of connection of the parts of the housing. Since 
on the other hand the crusher forces which act upon 
the upper part of the housing have to be taken up com 
pletely by the mentioned flange and bolt connection, it 
is necessary that after loosening the connecting bolts 
only those forces act upon the upper part of the hous 
ing which are required for lifting the same. Since now 
these forces for lifting the upper part of the housing are: 
substantially less than the mentioned crusher forces 
which are effective during the operation of the crusher, 
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the hydraulic lifting means comprising piston-cylinder . 
units need only be made relatively small in size. 
Another object of the invention is to provide a hy 

draulic means comprising at least three hydraulic pis 
ton-cylinder units which are uniformly distributed 
along the circumference of the housing of the gyratory 
crusher. Owing to such an arrangement, it is possible to 
obtain in a very simple manner, a trouble-proof uni 
form lifting of the upper part of the housing without 
tilting the same. 
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2 
In accordance with a preferred embodiment of the 

gyratory crusher of the invention, the cylinders of the 
piston-cylinder units are attached to the flange of one 
of the two parts of the housing and the free end of the 
piston rods which project from the cylinders engages 
the flange on the other part of the housing. The cylin 
der of the piston-cylinder units is preferably arranged 
in a suitable aperture which extends entirely through 
the flange of the part of the housing carrying the piston 
cylinder units. This particular construction results in a 
very advantageous space-saving arrangement of the hy 
draulic means for lifting the upper part of the housing. 
In addition, there is the possibility that according to the 
size of the crusher and the forces necessary for lifting 
the upper part of the housing and under due consider 
ation of the strength of the materials employed, a suffi 
cient number of piston-cylinder units may be arranged 
in a simple manner on the gyratory crusher. Any exten 
sive supporting brackets or the like, are avoided and 
the forces act directly upon the two flanges on the two 
parts of the housing. 
According to a further object of the invention, the 

cylinders of the piston-cylinder units are provided on 
one of their ends with an exterior thread which is 
screwed into a correspondingly threaded aperture in 
the flange of one of the two parts of the housing. This 
type of construction and attachment of the piston 
cylinder constitutes a substantial simplification and im 
provement. 
With these and other objects in view, an embodiment 

of the gyratory crusher of the invention will now be de 
scribed with reference to the accompanying drawing in 
which, 
FIG. 1 illustrates a vertical sectional view of the gyra 

tory crusher, 
FIG. 2 illustrates an embodiment of one piston 

cylinder unit of the hydraulic lifting means in sectional 
view and on large scale when compared with FIG. 1, 
and FIG. 3 is a similar view of another embodiment of 
a unit in the hydraulic lifting means, 
Referring to FIG. 1, the illustrated gyratory crusher 

is provided with a housing having a lower part 1 pro 
vided with a centrally arranged hub 2 in which a verti 
cal tubular crusher shaft 3 is secured. In addition, the 
lower part 1 of the housing is provided with a lateral 
opening in which a bearing sleeve 4 is mounted for sup 
porting therein a horizontal drive shaft 5. In the upper 
portion of the bore of the tubular crusher shaft 3 is 
mounted a vertically adjustable shaft 6, the upper end 
of which is provided with a spherical cup for the sup 
port of a crusher cone which is provided with a suitable 
spherical bearing member 7 to which a crusher come 8 
is connected. The vertically adjustable shaft 6 effects 
an adjustment of the crusher gap by a vertical raising 
or lowering of this shaft which is accomplished by a not 
illustrated screw spindle operated means or by a hy 
draulically operated piston arranged below the shaft 6. 

The lubricant feed line 12 supplies a spherical bear 
ing member 7 with lubricant oil which from the feed 
line 12 passes through longitudinal channels in the wall 
of the tubular shaft 3, and in the vertically adjustable 
shaft 6. The outer surface of the crusher cone 8 is pro 
vided with a crusher cone lining 9 for protection 
against wear. 
The inner end of the horizontal drive shaft 5 has at 

tached thereto a bevel gear 10 which meshes with a 



3,837,585 
3 

ring gear 10a attached to the lower end of an eccentric 
sleeve 11 which is rotatably mounted on the fixed tubu 
lar crusher shaft 3. In addition to its support in axial di 
rection on the spherical bearing 7 arranged at the 
upper end of the shaft 6, the crusher cone 8 is also pro 
vided with a downwardly extending tubular extension 
8a which is rotatably mounted on the eccentric sleeve 
11 so that the crusher cone 8, during rotation of the ec 
centric sleeve 11 performs a rotating and tumbling 
mOvement. 

The upper part 16 of the housing has secured to its 
inner wall a crusher shell lining 15 between which and 
the lining 9 on the crusher cone 8 a crusher gap is 
formed. The upper part 16 of the housing is releasably 
connected with the lower part 1 of the housing. For this 
purpose both parts 1 and 16 are provided at their plane 
of connection each with an outwardly extending flange 
19 and 20, respectively, and these flanges are con 
nected with each other by a suitable number of circum 
ferential uniformly distributed screw bolts 21 and nuts 
21a. The upper part 16 at the point of connection with 
the lower part 1 is also provided with a centering cone 
22 (FIG. 2) which engages a correspondingly formed 
conical recess in the lower part 1 of the housing. The 
cone angle is suitably selected in such a manner that a 
self-locking action is produced so that after the attach 
ment of the bolts and nuts a portion of the component 
of the vertical crusher power is taken up by the fric 
tional forces of the conical connection. 
Depending upon the size of the gyratory crusher, the 

present invention provides the crusher with three or 
more hydraulic piston-cylinder units 23. In the illus 
trated embodiment of the invention three piston cylin 
der units are connected to the flange 20 of the upper 
part 16 of the housing. 
The enlarged illustration of FIG. 2 shows the individ 

ual parts of a piston-cylinder unit of the invention. The 
hydraulic cylinder 23 is provided at its lower end with 
an exterior thread which is screwed into an interior 
thread provided in an aperture 24 which extends com 
pletely through the flange 20. The piston rod 25 
projects downwardly from the cylinder 23 and thereby 
passes through a suitable aperture provided in the 
lower end wall of the cylinder. The downwardly and 
outwardly projecting free end of the piston rod 25 is 
provided with an abutment shoe 26. This abutment 
shoe 26 is so dimensioned that for the selected material 
the permissible surface pressures are not exceeded 
which are produced between the abutment shoe 26 and 
the flange 19 on the lower part 1 of the housing. The 
embodiment of FIG. 3 is similar to that of FIG. 2 in 
every respect with the exception that spherical bearing 
surfaces are interposed at 30 between a member re 
movably secured to the piston rod 25a and the abut 
ment shoe 26a, whereby any detrimental effects caused 
by misalignment in manufacture of mounting of the 
various parts involved are eliminated. The cylinder unit 
23 has external threads 23a for threading it into inter 
nal threads 24a in a vertical hole 24 in the flange 20, 
The shoe 26a is threaded to the lower end 26b of the 
piston rod and has a lower spherically shaped surface 
supported in an upwardly facing concave surface 31 in 
a pad 32 on the flange 19. 
The size of the entire piston-cylinder unit is prefera 

bly so selected that the diameter of the aperture 24 is 
larger than the diameter of the abutment shoe 26, so 
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4. 
that damaged hydraulic units may be easily exchanged. 

During the normal operation of the gyratory crusher 
the hydraulic units do not perform any work and there 
fore they are separated from the associated hydraulic 
pump 28. In the event of a blocking of the crusher by 
non-crushable foreign matter, for instance iron parts or 
very hard pieces, the nipples 27 of the pressure hoses 
are connected with all of the hydraulic units 23, 23' 
and 23', (FIG. 1) and the other ends of the hoses are 
connected, in accordance with the invention, to the 
common hydraulic pump 28. Upon operation of this 
pump, all pistons in the piston-cylinder units are pro 
vided with pressure at the same time. The connecting 
bolts 20 and nuts 21", 21' on the flanges are now loos 
ened. Upon further operation of the pressure pump, the 
pistons exert a pressure by means of the abutment 
shoes 26 to the flange 19 on the lower part 1 of the 
housing so that the upper part 16 of the housing is 
slowly lifted without shocks, from the lower part 1 of 
the housing. During this operation substantially only 
the frictional forces of the centering cones have to be 
overcome, in addition, of course, to the weight of the 
upper part 16 of the housing. When the upper part 16 
of the housing is lifted the size of the crusher gap in 
creases and then the blocking foreign bodies may be 
easily removed from the crusher. 
We claim: 
1. A gyratory crusher, comprising 
a. a housing which includes a lower member and an 
upper member, 

b. at least partly co-extensive radially outwardly pro 
jecting flanges on said lower and upper members, 

c. releasable fastening means fixedly securing said 
flanges to each other, 

d. a crusher lining secured to the inner side of said 
upper housing member, 

e. a crusher cone mounted in said lower housing 
member for crushing cooperation with said crusher 
lining by wobbling movement in relation thereto, 

f, at least three circumferentially spaced hydraulic 
lifting means operatively connected with said hous 
ing members for controllably lifting said upper 
housing member from said lower housing member 
upon release of said fastening means, each of said 
hydraulic lifting means including a cylinder ele 
ment and a piston element reciprocably mounted 
in said cylinder element, 

g. one of said elements being releasably secured in an 
opening in one of said flanges and accessible and 
removable from the side of said one flange facing 
away from the other flange, and 

h. the other one of said cylinder and piston elements 
being engageable with said other flange. 

2. A gyratory crusher according to claim 1, in which 
the size of said opening in said one flange is such as to 
permit removal of both of said elements as a unit 
through said opening in said one flange, whereby said 
hydraulic lifting means may be removed for inspection, 
repair or replacement without separation of said upper 
housing member from said lower housing member. 

3. A gyratory crusher according to claim 1, in which 
said other one of said cylinder and piston elements that 
is engageable with the other flange, is provided with an 
abutment member for engagement with said other flange. 

4. A gyratory crusher according to claim 3, including 
a spherical bearing surface between said abutment 
member and the element to which it is attached. 
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