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Rajoittamislaitteisto (160) ja sen kasittdva vaakaakselimurskaimen (110),

sekd menetelma vaakaakselimurskaimen (110) murskauskammioon (130) D Service hatch
huoltopaasyn valvomiseksi, jossa ensimmaiselld rajoittimella (210) on

toimintatila ja huoltotila vastaavasti murskauskammioon paasyn varten 154
olevan huoltoluukun (150) avaamisen estamiseksi ja sallimiseksi; toisella -
rajoittimella (220) toimintatila ja huoltotila vastaavasti vaaka-akselin (140) 230 D i_]
valvomattomuutta ja valvomista varten; ja ensimmainen ja toinen rajoitin 240 \
(210, 220) ovat kesken&én eksklusiivisesti kaytettdvissa toimintatilassa 140 \’ First restraint 152
siten, ettd murskauskammio (130) ei ole pa&stavissa huoltoluukun (150) - 4.'\

kautta, ellei toinen rajoitin (220) ole vaaka-akselin (140) valvontatilassa. R

A restraint apparatus (160}, a horizontal shaft crusher (110) comprising Ho;ﬁggtal f:sct‘;'fnt 150

same and a method (600) for controlling access to a crushing chamber
(130) of the horizontal shaft crusher (110), in which a first restraint (210)
has an operation mode and a service mode for respectively blocking and
allows opening a service hatch (150) for accessing the crushing chamber
(130); a second restraint (220) has an operation mode and a service mode
for respectively not controlling the horizontal shaft (140) and controlling
the horizontal shaft (140); and the first and second restraints (210, 220)
are mutually exclusively usable in the operation mode so that the crushing
chamber (130) is not accessible through the service hatch (150) unless
the second restraint (220) is controlling the horizontal shaft (140).




20205243 PrH 08 -12- 2020

10

15

20

25

RESTRAINING OF SERVICE ACCESS TO HSI CRUSHER CHAMBER

TECHNICAL FIELD

The present invention generally relates to restraining of service access to a
horizontal shaft impactor, HSI, crusher chamber. The invention relates particularly,
though not exclusively, security restraint of at least one of an access opening and
the HSI rotator.

BACKGROUND ART

This section illustrates useful background information without admission of any

technique described herein representative of the state of the art.

HSI crushers operate using a horizontal shaft that is equipped with radially
extending beater elements. The beater elements break stones by hitting them with
a significant non-yielding mass and by throwing stones against sturdy counter-

surfaces. The HSI crusher has a housing within which the crushing takes place.

For service access, some HSI crushers have a service opening closed by a door,
lid, or hatch, herein generally termed as a hatch. The hatch is hinged to the housing.
The hatch enables checking of the condition of the beater elements when the
crusher is stopped. Some HSI beater elements are also configured to be vertically
opened by lifting a top part of the housing. Opening of the entire top part enables
replacing the entire horizontal shaft with its beater elements and/or wear parts

providing the opposite surfaces.

As a safety feature, the horizontal shaft is locked by a pin to one of four different
positions in order to prevent the axle rotating on service. For example, the horizontal
shaft could suddenly start rotating during removal of some of the beater elements
and residual mineral material that has been on top of one side of the horizontal shaft.
Such a sudden rotation of the horizontal shaft may be dangerous. It is desirable to
further improve safety of HSI crusher maintenance and / or to facilitate gaining
service access to the HSI crusher and to provide a compact arrangement especially

for mobile crushing plants, wherein space for maintenance operations is limited.

EP 3178563 A1 discloses that a material processing device (10) has a rotor (14)
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coupled to a rotatable shaft (18), and a rotor control system (30). The rotor control
system (30) comprises a rotor control mechanism (38) with a first engagement
member (32) that is engageable with a second engagement member (34) coupled
to the shaft (18). The rotor control mechanism (38) is operable into and out of an
engaged state in which the first (32) and second (34) engagement members are
engaged with one another. In the engaged state, the rotor control mechanism (38)
is operable in a locking mode in which the first engagement member (32) is fixed in
position to prevent rotation of the shaft (18), or in a rotation mode in which the first
engagement member (32) is movable to rotate the shaft (18). The material

processing device (10) may be a crusher, a shredder or a milling machine.

SUMMARY

The appended claims define the scope of protection. Any examples and technical
descriptions of apparatuses, products and/or methods in the description and/or
drawings not covered by the claims are presented not as embodiments of the

invention but as background art or examples useful for understanding the invention.

According to a first example aspect of the invention there is provided a restraining
apparatus for a horizontal shaft crusher that comprises a crushing chamber and a
service hatch for opening and closing a service entry to the crushing chamber, the
restraining apparatus comprising:

a first restraint movable between a blocking state and an access state in which
the first restraint respectively restrains and allows opening of the service hatch for
service access; and

a second restraint movable between a running state and a control state, the
second restraint comprising an engagement member;

wherein when the second restraint is in the control state, the engagement
member is in a use position for restraining rotation of the horizontal shaft;

wherein when the second restraint is in the running state, the engagement
member is in an idle position for not restraining the rotation of the horizontal shaft;

wherein the first and second restraints are collectively configured to:

prevent moving the first restraint from the blocking state to the access state if
the second restraint is in the running state;

prevent moving the second restraint from the control state to the running state
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if the first restraint is in the access state;
allow moving the first restraint from the access state to the blocking state; and

allow moving the second restraint from the running state to the control state.

In the blocking state, the first restraint may keep the hatch closed so as to
block accessing the crushing chamber through via a hatch opening covered by the
service hatch. In the access state, the first restraint may allow opening the hatch so

as to enable accessing the crushing chamber through via the hatch opening.

In the running state, the second restraint may allow running the horizontal shaft
although the horizontal shaft need not be always running when the second restraint
is in the running state. In the control state, the second restraint may control motion
of the horizontal shaft by braking the shaft, being ready to brake the shaft or having
a service drive coupled with the shaft. The service drive may employ a drive motor
used for running the horizontal shaft, but powered with a service powering. The
service powering may use a different hydraulic pump or the same hydraulic pump
than the pump used for running the horizontal shaft in operation to crush mineral

material, but with a lower power drive, such as a battery-operated motor.

The first restraint may be movable along a first free trajectory. The first free trajectory
may refer to a path along which the first restraint moves on changing between the

access state and the blocking state.

The second restraint may be movable along a second free trajectory. The second
free trajectory may refer to a path along which the second restraint moves on

changing between the control state and the running state.

The first restraint may be configured to block the second free trajectory unless the
first restraint is in the blocking state. The first restraint may comprise a first blocking
member configured to block the second free trajectory unless the first restraint is in
the blocking state. The first blocking member may comprise a first body. The first
body may be shaped to comprise an abutting edge configured to abut with a second
body of the second restraint. The first body may be formed of a plate, optionally

steel plate. The steel plate may have a thickness of 16 mm £10 mm.

The second restraint may be configured to block the first free trajectory unless the

second restraint is in the control state. The second restraint may comprise a second
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blocking member configured to block the first free trajectory unless the second
restraint is in the control state. The second blocking member may comprise the
second body. The second body may be shaped to comprise an abutting edge
configured to abut with the first body of the first restraint. The second body may be
formed of a plate, optionally steel plate. The second body may be a profile. The steel

plate may have a thickness of 16 mm £10 mm.

The first restraint may be configured to form a stepping surface on which an operator

may step for using the service hatch when the first restraint is in the access state.

The first restraint may be hinged to move along the first free trajectory. The first
restraint may have a sliding attachment allowing sliding the first restraint along the

first free trajectory.

The second restraint may be hinged to move along the second free trajectory. The
second restraint may have a sliding attachment allowing sliding the second restraint

along the second free trajectory.

The first restraint may be integrated to the service hatch. The service hatch may be
horizontally hinged. The service hatch may be hinged so that when opened, an edge
of the service hatch prevents moving the second restraint to the operation state. The
second restraint may be hinged perpendicularly to the hinging axis of the first
restraint. Perpendicular may refer to an angle between 80 and 100 degrees. The
second restraint may have a hinge axis that close to the service hatch that the
service hatch turned towards opened configuration by more than 1 mm; 5 mm; 1

cm; 2 cm; or 5 cm unless the second restraint is in the control state.

The engagement member may comprise a brake configured to inhibit the horizontal
shaft starting to rotate by an imbalanced load. The brake may be a disc brake. The
brake may be configured to either brake or not brake the horizontal shaft while the

second restraint is in the control state.

The crushing chamber may comprise a plurality of crushing elements configured to
cause crushing forces to mineral material objects being crushed. The crushing

elements may be carried by a horizontal shaft.

The engagement member may comprise a service drive coupling configured to allow
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controlled service rotation of the horizontal shaft at a service speed. The service
drive coupling may comprise a gear. The service drive coupling may comprise a
belt. The service drive coupling may comprise a clutch part. The service speed may
be such that crushing elements carried by the horizontal shaft move at most 1 cm/s;

2 cm/s; 5cm/s; or 10 cm/s.

The service drive may comprise a motor. The motor may be a hydraulic motor. The
motor may be an electric motor. The service drive may comprise a gear assembly

configured to engage with the horizontal shaft.

The horizontal shaft may be configured to endure imbalanced loading momentum
on one radial side greater than the opposite side of at least: 1 000 Nm; 1 500 Nm;
3000 Nm; 5000 Nm; or 10 000 Nm.

The restraining apparatus may be particularly useful with a crusher having horizontal
axel driven crushing of mineral material, and having a service access equipped

enclosure protector of the horizontal shaft.

According to a second example aspect of the invention there is provided a service
access restraining method for a horizontal shaft crusher that comprises a crushing
chamber and a service hatch for opening and closing a service entry to the crushing
chamber, the method comprising:

supporting a first restraint movably between a blocking state and an access
state in which in the first restraint respectively restrains and allows opening of the
service hatch for service access; and

supporting a second restraint movably between a control state and a running
state;

supporting movably by the second restraint an engagement member so that:

when the second restraint is in the control state, the engagement member is
in a use position for restraining rotation of the horizontal shaft; and

when the second restraint is in the running state, the engagement member is
in an idle position for not restraining the rotation of the horizontal shaft;

the method further comprising using the first and second restraints collectively
to:

prevent moving the first restraint from the blocking state to the access state if
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the second restraint is in the running state;

prevent moving the second restraint from the control state to the running state
if the first restraint is in the access state;

allow moving the first restraint from the access state to the blocking state; and

allow moving the second restraint from the running state to the control state.

According to a third example aspect of the invention there is provided a horizontal

shaft crusher comprising the restraining apparatus of the first example aspect.
The horizontal shaft crusher may be a horizontal shaft impactor.

According to a fourth example aspect of the invention there is provided a mineral
material crushing apparatus comprising the horizontal shaft crusher of the third

example aspect.

According to a fifth example aspect of the invention there is provided a mineral
material crushing plant comprising the mineral material crushing apparatus. The
mineral material crushing plant may comprise a chassis. The chassis may comprise

crawler tracks. The chassis may comprise wheels.

According to a sixth example aspect of the invention there is provided a restraint
apparatus for controlling access to a crushing chamber of a horizontal shaft crusher,
comprising:

a first restraint having an operation mode and a service mode for respectively
blocking and allows opening a service hatch for accessing the crushing chamber;
and

a second restraint having an operation mode and a service mode for
respectively not controlling the horizontal shaft and controlling the horizontal shaft;

wherein the first and second restraints are configured to be mutually
exclusively usable in the operation mode so that the crushing chamber is not
accessible through the service hatch unless the second restraint is controlling the

horizontal shaft.
The mineral material crushing plant may be a mobile mineral material crushing plant.

Different non-binding example aspects and embodiments of the present invention

have been illustrated in the foregoing. The embodiments in the foregoing are used
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merely to explain selected aspects or steps that may be utilized in implementations
of the present invention. Some embodiments may be presented only with reference
to certain example aspects of the invention. It should be appreciated that

corresponding embodiments may apply to other example aspects as well.

BRIEF DESCRIPTION OF THE DRAWINGS

Some example embodiments of the invention will be described with reference to the

accompanying drawings, in which:

Fig. 1 shows a schematic drawing of a crushing plant of an embodiment;
Fig. 2 shows a schematic drawing of a restraining apparatus of an embodiment;
Fig. 3 shows a three-dimensional drawing of a restraining apparatus of an

embodiment when a first restraint is in a blocking state and a second restraint is in
a running state;

Fig. 4 shows a three-dimensional drawing of a restraining apparatus of Fig. 3
when the second restraint is in a control state;

Fig. 5 shows a front view of an alternative restraining apparatus; and

Fig. 6 shows a flow diagram of a method of an embodiment.

DETAILED DESCRIPTION
In the following description, like reference signs denote like elements or steps.

Fig. 1 shows a schematic drawing of a crushing plant 100 of an embodiment. The
crushing plant comprises a horizontal shaft crusher 110 that has a housing 120
surrounding a crushing chamber 130, a horizontal shaft 140 and beater elements
142 carried by the horizontal shaft 140. The horizontal shaft crusher 110 further
comprises a service hatch 150 the service hatch 150 for opening and closing a
service entry to the crushing chamber 130. The horizontal shaft crusher 110 further
comprises a restraining apparatus 160. The restraining apparatus 160 is configured
to control that the service hatch 150 would not be opened while the horizontal shaft
140 could be operated for crushing or turn by itself when imbalanced. The crushing
plant further comprises crawler tracks 170 or wheels to provide maneuverability in

quarries, sites or on the road.

In an embodiment, the restraining apparatus 160 is attached to the crushing plant
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via a body of the crushing plant. One or more parts of the restraining apparatus may
be attached to the housing 120.

Fig. 2 shows a schematic drawing of a restraining apparatus of an embodiment, the
horizontal shaft 140 and the service hatch 150. The restraining apparatus 160,
comprises a first restraint 210 movable (e.g., using first hinges 212) between a
blocking state and an access state in which in the first restraint 210 respectively
restrains and allows opening of the service hatch 150; and a second restraint 220
movable (e.g., using second hinges 222) between a running state and a control

state. The second restraint comprises an engagement member 224, 530.

In the control state, the engagement member 224, 530 is in a use position for
restraining rotation of the horizontal shaft 140. In the running state, the engagement
member 224, 530 is in an idle position for not restraining the rotation of the horizontal
shaft 140.

The first and second restraints 210, 220 are collectively configured to:

prevent moving the first restraint 210 from the blocking state to the access state if
the second restraint 220 is in the running state;

prevent moving the second restraint 220 from the control state to the running state
if the first restraint 210 is in the access state;

allow moving the first restraint 210 from the access state to the blocking state; and

allow moving the second restraint 220 from the running state to the control state.

In Fig. 2, the engagement member 224 comprises a brake 224 configured to inhibit
the horizontal shaft 140 starting to rotate by an imbalanced load. The brake 224 is,

for example, a disc brake.

Fig. 2 also shows a plurality of crushing elements 142 such as beater elements in
the crushing chamber for causing crushing forces to mineral material objects being
crushed. The crushing elements 142 of Fig. 2 are carried by the horizontal shaft
140.

The first restraint 210 is movable along a first free trajectory 230. The first free
trajectory 230 refers to a path along which the first restraint 210 moves on changing

between the access state and blocking state.
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The second restraint 220 is movable along a second free trajectory 240. The second
free trajectory 240 refers to a path along which the second restraint 220 moves on

changing between the running state and the control state.

The first restraint 210 of Fig. 2 is hinged to move along the first free trajectory 230.
In an alternative embodiment, the first restraint 210 has a sliding attachment

allowing sliding the first restraint 210 along a first free trajectory.

The second restraint 220 of Fig. 2 is hinged to move along a second free trajectory
240. In an alternative embodiment, the second restraint 220 has a sliding
attachment allowing sliding the second restraint 220 along the second free

trajectory.

In an embodiment, the first restraint 210 is integrated to the service hatch 150. The
service hatch 150 may be horizontally hinged. For example, the service hatch 150
can be hinged so that when opened, an edge of the service hatch 150 prevents
moving the second restraint 220 to the running state. The second restraint 220 may
be hinged perpendicularly to the hinging axis of the first restraint 210. The second
restraint 220 may have a hinge axis that close to the service hatch 150 that the
service hatch 150 turned towards opened configuration by more than 1 mm; 5 mm,;

1 cm; 2 cm; or 5 cm unless the second restraint 220 is in the control state.

In an embodiment, the first restraint 210 comprises one or more further parts. In an
embodiment, the first restraint 210 comprises a hydraulic or electric circuitry. The

circuitry may comprise a hatch latch actuator 154 for operating a latch 152.

In an embodiment, the second restraint 220 comprises one or more further parts. In
an embodiment, the second restraint 220 comprises a hydraulic or electric circuitry.

The circuitry may comprise a brake actuator.

In an embodiment, the second restraint is configured to release the hatch latch 152
only when the brake 224 has restrained the shaft 140. The hatch latch 152 may be
configured to enforce stabilizing the shaft 140 before the hatch 150 is opened. The
brake 224 may be controllably relieved or disabled while the hatch is open so that

the brake 224 is at readiness for being used again to restrain the shaft 140.

Fig. 3 shows a three-dimensional drawing of a restraining apparatus of an
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embodiment when the first restraint 210 is in the blocking state and the second
restraint 220 is in the running state and Fig. 4 shows a three-dimensional drawing
of the restraining apparatus of Fig. 3 when the second restraint 220 is in the control

state.

In Fig. 3, the first restraint 210 comprises a first blocking member configured to block
the second free trajectory unless the first restraint 210 is in the access state. Here,
the first blocking member has a first body that is shaped to comprise an abutting
edge configured to abut with a second body of the second restraint 220. The first
body is formed of a plate, optionally of a steel plate. The plate has a thickness, e.g.,

of at least 16 mm +£10 mm.

The second restraint 220 of Fig. 3 comprises a second blocking member configured
to block the first free trajectory unless the second restraint 220 is in the control state.
The second blocking member may comprise the second body. The second body
may be shaped to comprise an abutting edge configured to abut with the first body
of the first restraint 210. The second body may be formed of a plate, optionally steel
plate. The second body may be a profile. The steel plate may have a thickness of

at least 16 mm +£10 mm.

The first restraint 210 of Fig. 3 is configured to form a stepping surface on which an
operator may step for using the service hatch 150 when the first restraint 210 is in
the access state (when the first restraint 210 shown in Fig. 4 is rotated down) out of

the way of the service hatch 150.

Fig. 5 shows a front view of an alternative restraining apparatus 500 in which the
second restraint 220 comprises a service drive instead or in addition to the brake
for allowing controlled service rotation of the horizontal shaft 140 at a service speed.
The service speed may be such that crushing elements carried by the horizontal

shaft move at most 1 cm/s; 2 cm/s; 5 cm/s; or 10 cm/s.

As shown in Fig. 5, an actuator 510 may be provided to move the second restraint.
The actuator of Fig. 5 is a hydraulic cylinder. In other embodiments, the actuator is
or comprises a solenoid, linear motor, pneumatic cylinder, or a rotational actuator.
In an embodiment also or only the first restraint 210 is moved by a second actuator

(not shown). The second actuator can be similar to or different than the actuator of
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the second restraint 220.

In Fig. 5, the service drive comprises a motor 520, such as a hydraulic motor or an
electric motor. In Fig. 5, the service drive has a gear assembly configured to engage
with the horizontal shaft. Fig. 5 shows a first cogwheel 530 driven by the motor 520
(e.g., via a gearing) and a second cogwheel 540 attached to the horizontal shaft
140.

The service drive may comprise a braking mechanism. The braking mechanism may
comprise one or more check valves, if the motor 520 is a hydraulic motor. The
braking mechanism may comprise a gearing with a transmission ratio greater than
7:1, 10:0 or 50:1 in rounds of a rotor of the motor in relation to the rounds of a

coupling element configured to operate as or drive the coupling member.

Fig. 6 shows a flow diagram of a service access restraining method 600 for the
horizontal shaft crusher 110 that comprises the crushing chamber 130 and the
service hatch 150 for opening and closing a service entry 150 to the crushing
chamber 130; the method comprising:

610. supporting the first restraint 210 movably between the blocking state and the
access state in which in the first restraint 210 respectively restrains and allows
opening of the service hatch 150 for service access;

620. supporting the second restraint 220 movably between the control state and the
running state;

630. supporting movably by the second restraint 220 the engagement member 224,
530 so that when the second restraint 220 is in the control state, the engagement
member 224, 530 is in a use position for restraining rotation of the horizontal shaft
140; and when the second restraint 220 is in the running state, the engagement
member 224, 530 is in an idle position for not restraining the rotation of the horizontal
shaft 140:

640. using the first and second restraints 210, 220 collectively to prevent moving the
first restraint 210 from the blocking state to the access state if the second restraint
220 is in the running state;

650. using the first and second restraints 210, 220 collectively to prevent moving the
second restraint 220 from the control state to the running state if the first restraint

210 is in the access state;
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660. using the first and second restraints 210, 220 collectively to allow moving the
first restraint 210 from the access state to the blocking state; and
670. using the first and second restraints 210, 220 collectively to allow moving the

second restraint 220 from the running state to the control state.

Various embodiments have been presented. It should be appreciated that in this
document, words comprise, include, and contain are each used as open-ended

expressions with no intended exclusivity.

The foregoing description has provided by way of non-limiting examples of particular
implementations and embodiments of the invention a full and informative description
of the best mode presently contemplated by the inventors for carrying out the
invention. It is however clear to a person skilled in the art that the invention is not
restricted to details of the embodiments presented in the foregoing, but that it can
be implemented in other embodiments using equivalent means or in different
combinations of embodiments without deviating from the characteristics of the

invention.

Furthermore, some of the features of the afore-disclosed embodiments of this
invention may be used to advantage without the corresponding use of other
features. As such, the foregoing description shall be considered as merely
illustrative of the principles of the present invention, and not in limitation thereof.

Hence, the scope of the invention is only restricted by the appended patent claims.
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CLAIMS:

1. A restraining apparatus (160) for a horizontal shaft crusher (110) that comprises a
crushing chamber (130) and a service hatch (150) for opening and closing a service entry
to the crushing chamber (130), the restraining apparatus (160) comprising:

a second restraint (220) movable between a running state and a control state, the
second restraint (220) comprising an engagement member (224, 530);

wherein when the second restraint (220) is in the control state, the engagement
member (224, 530) is in a use position for restraining rotation of the horizontal shaft (140);
wherein when the second restraint (220) is in the running state, the engagement member
(224, 530) is in an idle position for not restraining the rotation of the horizontal shaft (140);
characterized in that the restraining apparatus (160) further comprises a first restraint
(210) movable between a blocking state and an access state in which the first restraint (210)
respectively restrains and allows opening of the service hatch (150); and

the first and second restraints (210, 220) are collectively configured to:

prevent moving the first restraint (210) from the blocking state to the access state if
the second restraint (220) is in the running state;

prevent moving the second restraint (220) from the control state to the running state
if the first restraint (210) is in the access state;

allow moving the first restraint (210) from the access state to the blocking state; and

allow moving the second restraint (220) from the running state to the control state.

2. The restraining apparatus (160) of claim 1, wherein the first restraint (210) is movable

along a first free trajectory (230).

3. The restraining apparatus (160) of claim 1 or 2, wherein the second restraint (220) is

movable along a second free trajectory (240).

4, The restraining apparatus (160) of any one of preceding claims, wherein the first
restraint (210) is configured to block the second free trajectory (240) unless the first restraint
(210) is in the blocking state.

5. The restraining apparatus (160) of any one of preceding claims, wherein the second
restraint (220) is configured to block the first free trajectory (230) unless the second restraint

(220) is in the control state.

6. The restraining apparatus (160) of any one of preceding claims, wherein the first
restraint (210) is configured to form a stepping surface for an operator (150) when the first

restraint (210) is in the access state.
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7. The restraining apparatus (160) of any one of preceding claims, wherein the first

restraint (210) is hinged to move along the first free trajectory (230).

8. The restraining apparatus (160) of any one of preceding claims, wherein the second

restraint (220) is hinged to move along the second free trajectory (240).

9. The restraining apparatus (160) of claim 7, wherein:

the second restraint (220) is hinged to move along the second free trajectory (240);
and

the second restraint (220) has a hinge axis that is perpendicular to a hinge axis of the
first restraint (210).

10. The restraining apparatus (160) of any one of preceding claims, wherein at least one

of the first restraint (210) and the second restraint (220) has a sliding attachment.

11. The restraining apparatus (160) of any one of preceding claims, wherein the first

restraint (210) is integrated to the service hatch (150).

12. The restraining apparatus (160) of any one of preceding claims, wherein the
engagement member (224) comprises a brake configured to inhibit the horizontal shaft

(140) starting to rotate by an imbalanced load.

13. The restraining apparatus (160) of any one of preceding claims, wherein the
engagement member (224) comprises a service drive coupling configured to allow

controlled service rotation of the horizontal shaft (140) at a service speed.

14. A mineral material crushing apparatus, comprising:
a horizontal shaft crusher; and

the restraining apparatus (160) of any one of preceding claims.

15. A service access restraining method for a horizontal shaft crusher that
comprises a crushing chamber (130) and a service hatch (150) for opening and closing a
service entry to the crushing chamber (130), the method compirising:

supporting (620) a second restraint (220) movably between a running state and a
control state;

supporting (630) movably by the second restraint (220) an engagement member (224,
530) so that:

when the second restraint (220) is in the control state, the engagement member (224,
530) is in a use position for restraining rotation of the horizontal shaft (140); and

when the second restraint (220) is in the running state, the engagement member (224,

530) is in an idle position for not restraining rotation of the horizontal shaft (140);
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characterized by supporting (610) a first restraint (210) movably between a
blocking state and an access state in which in the first restraint (210) respectively restrains
and allows opening of the service hatch (150); and

the first and second restraints (210, 220) collectively:

prevent moving the first restraint (210) from the blocking state to the access state if
the second restraint (220) is in the running state;

prevent moving the second restraint (220) from the control state to the running state
if the first restraint (210) is in the access state;

allow moving the first restraint (210) from the access state to the blocking state; and

allow moving the second restraint (220) from the running state to the control state.
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PATENTTIVAATIMUKSET:

1. Vaaka-akselimurskaimen (110) rajoittamislaitteisto  (160), joka ké&sittaa
murskauskammion (130) ja huoltoluukun (150) murskauskammioon (130) huoltopaasyn
avaamista ja sulkemista varten, joka rajoittamislaitteisto (160) kasittaa:

toisen rajoittimen (220), joka on siirrettavissa kayntitilan ja valvontatilan valill&, toisen
rajoittimen (220) kasittédessa kohtaamisvalineen (224, 530);

jossa silloin, kun toinen rajoitin (220) on valvontatilassa, kohtaamisjésen (224, 530)
on vaaka-akselin (140) pydrimisen rajoittamissijainnissa;

jossa silloin, kun toinen rajoitin (220) on kayntitilassa, kohtaamisjésen (224, 530) on
joutosijainnissa ollakseen rajoittamatta vaaka-akselin (140) py6rimista;

tunnettu siitd, ettd rajoittamislaitteisto (160) liséksi kasittdd ensimmaisen
rajoittimen (210), joka on siirrettévissa estotilan ja paasytilan valilla, jossa ensimmainen
rajoitin (210) vastaavasti rajoittaa ja sallii huoltoluukun avaamisen (150); ja

ensimmainen ja toinen rajoitin (210, 220) on yhdessa maaritetty:

estdmaan ensimmaisen rajoittimen (210) siirtdmisen estotilasta paasytilaan, jos
toinen rajoitin (220) on kayntitilassa;

estdmé&an toisen rajoittimen (220) siirtdmisen valvontatilasta kayntitilaan, jos
ensimmainen rajoitin (210) on kayntitilassa;

sallimaan ensimmaisen rajoittimen (210) siirtdmisen paasytilasta estotilaan; ja

sallimaan toisen rajoittimen (220) siitdmisen kayntitilasta valvontatilaan.

2. Vaatimuksen 1 rajoittamislaitteisto (160), jossa ensimmainen rajoitin (210) on

siirrettévissa ensimmaistd vapaata liikerataa (230) pitkin.

3.  Vaatimuksen 1 tai 2 rajoittamislaitteisto (160), jossa toinen rajoitin (220) on

siirrettévissé toista vapaata liikerataa (240) pitkin.

4, Minka tahansa edeltdvan vaatimuksen rajoittamislaitteisto (160), jossa ensimmaéinen
rajoitin (210) on mé&aritetty muodostamaan esteen toiselle vapaalle liikeradalle (240), ellei

ensimmainen rajoitin (210) ole estotilassa.

5. Mink& tahansa edeltdvan vaatimuksen rajoittamislaitteisto (160), jossa toinen rajoitin
(220) on maaritetty muodostamaan esteen ensimmaiselle vapaalle liikeradalle (230), ellei

toinen rajoitin (220) ole valvontatilassa.

6. Mink& tahansa edeltavan vaatimuksen rajoittamislaitteisto (160), jossa ensimmainen
rajoitin (210) on maaritetty muodostamaan askelpinnan kayttajélle (150), kun ensimmainen

rajoitin (210) on paasytilassa.
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7. Minké tahansa edeltdvan vaatimuksen rajoittamislaitteisto (160), jossa ensimmainen

rajoitin (210) on saranoitu likkumaan ensimmaista vapaata liikerataa (230) pitkin.

8. Mink& tahansa edeltavan vaatimuksen rajoittamislaitteisto (160), jossa toinen rajoitin

(220) on saranoitu liikkumaan toista vapaata liikerataa (240) pitkin.

9.  Vaatimuksen 7 rajoittamislaitteisto (160), jossa:
toinen rajoitin (220) on saranoitu likkumaan toista vapaata liikerataa (240) pitkin;
toisella rajoittimella (220) on sarana-akseli, joka on kohtisuorassa ensimmaisen

rajoittimen (210) sarana-akseliin verrattuna.

10. Minké& tahansa edeltdvan vaatimuksen rajoittamislaitteisto (160), jossa vahintaan
vhdessé ensimmaisestd rajoittimesta (210) ja toisesta rajoittimesta (220) on liukuva

kiinnitys.

11. Minké tahansa edeltavan vaatimuksen rajoittamislaitteisto (160), jossa ensimmaéinen

rajoitin (210) on integroitu huoltoluukkuun (150).

12. Mink& tahansa edelld esitetyn vaatimuksen rajoittamislaitteisto (160), jossa
kohtaamisjasen (224) kasittda jarrun, joka on maaritetty hillitsemaan vaaka-akselin (140)

pydrimisté epatasapainoisella kuormalla.

13. Mink& tahansa edelld esitetyn vaatimuksen rajoittamislaitteisto (160), jossa
kohtaamisjasen (224) kasittda huoltokayttékytkimen, joka on maaritetty sallimaan vaaka-

akselin (140) hallitun huoltopydrittdmisen huoltonopeudella.

14. Mineraalimateriaalimurskauslaitteisto, joka kasittaa:
vaaka-akselimurskaimen; ja

mink& tahansa edeltédvan vaatimuksen rajoittamislaitteiston (160).

15. Huoltopdésyn rajoittamismenetelma vaaka-akselimurskaimelle, joka kasittaa
murskauskammion (130) ja huoltoluukun (150) murskauskammioon (130) huoltopaasyn
avaamiseksi ja sulkemiseksi, joka menetelméa kasittéd sen, etta:

tuetaan (620) toista rajoitinta (220) siirrettavésti kayntitilan ja valvontatilan valill&;

tuetaan (630) kohtaamisjasentd (224, 530) liikutettavasti toisella rajoittimella (220)
siten, etta:

kun toinen rajoitin (220) on valvontatilassa, kohtaamisjasen (224, 530) on vaaka-
akselin (140) pyérimisen rajoittamissijainnissa; ja

kun toinen rajoitin (220) on kayntitilassa, kohtaamisjdsen (224, 530) on
joutosijainnissa ollakseen rajoittamatta vaaka-akselin (140) py6rimista;

tunnettu siitd, ettd tuetaan (610) ensimmainen rajoitin (210) liikkuvasti estotilan ja
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paasytilan valillg, jossa ensimmainen rajoitin (210) vastaavasti rajoittaa ja sallii huoltoluukun
avaamisen (150); ja

ensimmainen ja toinen rajoitin (210, 220) on yhdessa méaaritetty:

estdmé&an ensimmaisen rajoittimen (210) siirtdmisen estotilasta paasytilaan, jos
toinen rajoitin (220) on kayntitilassa;

estdmé&an toisen rajoittimen (220) siitdmisen valvontatilasta kayntitilaan, jos
ensimmainen rajoitin (210) on kayntitilassa;

sallimaan ensimmaisen rajoittimen (210) siirtdmisen paasytilasta estotilaan; ja

sallimaan toisen rajoittimen (220) siirtdmisen kayntitilasta valvontatilaan.
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610. supporting the first restraint movably between the blocking state and the
access state in which in the first restraint respectively restrains and allows
opening of the service hatch for service access

620. supporting the second restraint movably between the control state and
the running state

630. supporting movably by the second restraint the engagement member so
that when the second restraint is in the control state, the engagement member
is in a use position for restraining rotation of the horizontal shaft; and when
the second restraint is in the running state, the engagement member is in an
idle position for not restraining the rotation of the horizontal shaft

640. using the first and second restraints collectively to prevent moving the
first restraint from the blocking state to the access state if the second restraint
is in the running state

650. using the first and second restraints collectively to prevent moving the
second restraint from the control state to the running state if the first restraint
is in the access state

660. using the first and second restraints collectively to allow moving the first
restraint from the access state to the blocking state

670. using the first and second restraints collectively to allow moving the
second restraint from the running state to the control state
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