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AN ELEVATOR SAFETY GEAR TRIGGER

FIELD

The invention relates to an elevator safety gear trigger.

BACKGROUND

An elevator may typically comprise a car, an elevator shaft, a
machine room, lifting machinery, ropes, and a counterweight. The elevator car
may be positioned within a sling that supports the car. The lifting machinery
may be positioned in the machine room and may comprise a drive, an electric
motor, a traction sheave, and a machinery brake. The lifting machinery may
move the car in a vertical direction upwards and downwards in the vertically
extending elevator shaft. The ropes may connect the sling and thereby also the
car via the traction sheave to the counterweight. The sling may further be
supported with gliding means on guide rails extending along the height of the
shaft. The guide rails may be supported with fastening brackets on the side
wall structures of the shaft. The gliding means may engage with the guide rails
and keep the car in position in the horizontal plane when the car moves
upwards and downwards in the elevator shaft. The counterweight may be
supported in a corresponding way on guide rails supported on the wall
structure of the shaft. The elevator car may transport people and/or goods
between the landings in the building. The elevator shaft may be formed so that
the wall structure is formed of solid walls or so that the wall structure is formed
of an open steel structure.

According to safety regulations, elevators are required to be
provided with equipment for monitoring the speed of the elevator car and for
stopping the movement of the elevator car if a predetermined maximum speed
is exceeded or the elevator starts moving without being commanded to when
standing on a landing. An overspeed situation may arise e.g. if the hoisting
ropes of the elevator car start slipping due to insufficient friction between the
ropes and the traction sheave, the hoisting ropes break, the control system
goes berserk or if the traction sheave shaft breaks and the elevator car starts
falling freely in the elevator shaft. The equipment monitoring the speed may
comprise at least a speed limiter, which has been arranged to monitor the
speed to ensure that the maximum speed will not be exceeded, and a safety
gear mechanism. The safety gear mechanism may be formed of one or more
safety gears connected to the speed limiter and attached to the elevator car or
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car frame. The safety gear mechanism stops the elevator car in the event of
overspeed upon being activated by the speed limiter. The safety gear
mechanism may comprises two safety gears, a first one of which has been
arranged to grip in an overspeed situation a first guide rail guiding the elevator
car while a second one has been arranged to grip a second guide rail guiding
the elevator car. The safety gear arrangement may additionally comprise a
linkage system connecting the safety gears to the speed limiter.

Prior art elevator speed limiters are often based on mechanical
pulley and rope systems, comprising a speed limiter pulley positioned e.g. in
the upper part of the elevator shaft, a tensioning pulley positioned in the lower
part of the elevator shaft and a speed limiter rope fitted to run in a substantially
tight closed loop around these pulleys. The safety gears may be connected via
a linkage system to the speed limiter rope, which, when the elevator car is
moving, runs around the speed limiter pulley and the tensioning pulley. If the
elevator car and therefore the speed limiter rope move at an excessive speed,
then the rotation of the speed limiter pulley in the upper part of the elevator
shaft is stopped by a mechanism activated e.g. by centrifugal force,
consequently the speed limiter rope also stops moving, with the result that the
speed limiter rope exerts a pull on the linkage system arranged in connection
with the elevator car that is still moving, whereby the linkage system activates
the safety gears to grip the guide rails guiding the elevator car so that the
elevator car stops moving.

In some elevators, such as e.g. those made for large hoisting
heights, i.e. so-called high-rise or mega-high-rise elevators, for reasons of
design dimensioning, two safety gear pairs may be used instead of one. Both
safety gear pairs may be connected to the same speed limiter rope. The safety
gear pairs may be arranged to grip the guide rails simultaneously or one pair
after the other with a delay.

Speed limiter ropes are typically steel ropes. In high-rise elevators
the weight and inertia of these ropes become challenging for the design of the

speed limiter mechanism.

DE 102013111385 discloses a safety device for an elevator moving
in a shaft. The safety device comprises a safety gear and a triggering device
connected via a tripping linkage to the safety gear. The triggering device
consists of a core body connected to the tripping linkage. The core body
comprises two legs being fixed to each other. A guide rail passes between the
two legs of the core body so that the core body is movable in relation to the
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guide rail. The core body is movably mounted via holding elements in a
housing body. Movement of the core body in relation to the housing body
triggers the safety gear via the tripping linkage. The triggering device
comprises an electromagnet provided with an actuating pin passing through
the electromagnet. A first end of the actuating pin is connected to a first end of
an actuating rod. Spring means surrounds the actuating rod. A second end of
the actuating rod is connected to a roll moving along a guide. A control device
activates and deactivates the electromagnet. When the electromagnet is
deactivated, the spring means pushes the roll along the guide towards the
guide rail. A second leg of the core body is thus pushed towards the guide rail,
whereby a brake pad of a force element attached to the second leg of the core
body comes into contact with the guide rail. The core body will thus move in
relation to the housing body so that the safety gear becomes activated.

EP 111 908 discloses a safety gear for lifts. The safety gear
comprises a catch housing and an electromagnet mounted on a base plate.
The catch housing has a region with a U-shaped cross section formed by two
legs wherein the inside of one leg is provided with a guide and brake pad. A
guide rail passes through the U-shaped cross section of the catch housing. A
roller is connected to the second leg of the catch housing. The safety gear may
function as a guide element for the car in normal operation, whereby the roller
rolls on a first side surface of the guide rail and the guide and brake pad acts
on the opposite second side surface of the guide rail. A tension bolt passes
through the electromagnet. A first end of the tension bolt is connected to a
lever mechanism acting on the roller. The axis of the roller is movable on a
guide groove. When the electromagnet is deactivated the spring means
pushes the tension bolt and thereby also the lever mechanism downwards so
that the axis of the roller moves in the guide groove against the guide rail,
whereby the guide and brake pad is pushed harder on the second surface of
the guide rail. The safety gear functions now as a normal safety gear and stops
the movement of the car.

SUMMARY

An object of the present invention is an improved elevator safety
gear trigger.

The elevator safety gear trigger according to the invention is defined
in claim 1.

The elevator safety gear trigger comprises:

an electromagnet,
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a longitudinal pull rod having a first end and a second end,

spring means arranged to move the pull rod away from the
electromagnet when the electromagnet is deactivated,

The elevator safety gear trigger is characterized in that

the first end of the pull rod is connected to a connection piece,
whereby the connection piece is drawn into connection with the electromagnet
when the electromagnet is activated and detached from the electromagnet
when the electromagnet is deactivated,

the second end of the pull rod is attached to a first end of an arm, a
second end of the arm being operatively connected to at least one safety gear.

The safety gear trigger according to the invention may eliminate at
least the pulleys and the speed limiter rope used in prior art safety gear
systems for triggering the safety gears.

The safety gear trigger according to the invention may further
eliminate also the linkage system used in prior art systems between the speed
limiter rope and the safety gears. The safety gear trigger is then connected
directly to the safety gears.

Any kind of overspeed detection system or overspeed detection
means may be used in connection with the safety gear trigger. The overspeed
detection system may be based on electronical devices e.g. it may be based
on one or more acceleration sensors or it may be based on encoder data. The
encoder may be used to measure the rotation speed of the electric motor
driving the traction sheave. The overspeed detection system may on the other
hand be based on mechanical devices e.g. a roller acting on the car guide rail.

The safety gear trigger can be used in connection with any kind of
safety gear. The safety gear may be provided only in connection with one
guide rail or in connection with both guide rails or there may be more than one
safety gear on each guide rail.

The safety gear trigger can be used in connection with any kind of
elevators. The safety gear trigger is especially suitable to be used in high-rise
or mega-high rise buildings in which the elimination of a speed limiter rope
running over pulleys in the upper and in the lower portion of the shaft is a big
advantage.

DRAWINGS

The invention will in the following be described in greater detail by
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means of preferred embodiments with reference to the attached drawings, in
which

Figure 1 shows a vertical cross section of an elevator,

Figure 2 shows a safety gear arrangement in an elevator,

Figure 3 shows a first cross sectional view of a safety gear,

Figure 4 shows a further cross sectional view of the safety gear,

Figure 5 shows a vertical cross sectional view of a safety gear
trigger according to the invention.

DETAILED DESCRIPTION

Fig. 1 shows a vertical cross section in the side to side direction of
an elevator.

The elevator may comprise a car 10, an elevator shaft 20, a
machine room 30, lifting machinery 60, ropes 42, and a counterweight 41. A
separate or an integrated sling 11 may surround the car 10.

The lifting machinery 60 may be positioned in the machine room 30.
The lifting machinery may comprise a drive 61, an electric motor 62, a traction
sheave 63, and a machinery brake 64. The lifting machinery 60 may move the
car 10 in a vertical direction Z upwards and downwards in the vertically
extending elevator shaft 20. The machinery brake 64 may stop the rotation of
the traction sheave 63 and thereby the movement of the elevator car 10.

The sling 11 may be connected by the ropes 42 via the traction
sheave 63 to the counterweight 41. The sling 11 may further be supported with
gliding means 27 at guide rails 25 extending in the vertical direction in the shaft
20. The gliding means 27 may comprise rolls rolling on the guide rails 25 or
gliding shoes gliding on the guide rails 25 when the car 10 is moving upwards
and downwards in the elevator shaft 20. The guide rails 25 may be attached
with fastening brackets 26 to the side wall structures 21 in the elevator shaft
20. The gliding means 27 keep the car 10 in position in the horizontal plane
when the car 10 moves upwards and downwards in the elevator shaft 20. The
counterweight 41 may be supported in a corresponding way on guide rails that
are attached to the wall structure 21 of the shaft 20.

The car 10 may transport people and/or goods between the
landings in the building. The elevator shaft 20 may be formed so that the wall
structure 21 is formed of solid walls or so that the wall structure 21 is formed of
an open steel structure.
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The figure shows a prior art speed limiter system based on a
mechanical pulley and a rope system. The system comprises a speed limiter
pulley 52 mounted e.g. in the upper part of the elevator shaft 20, a tensioning
pulley 53 mounted in the lower part of the elevator shaft 20 and a speed limiter
rope 51 fitted to run in a substantially tight closed loop around these pulleys
52, 53. A mechanical linkage system may connect to the speed limiter rope 51
and to the safety gears 70 positioned in connection with the car 10. The speed
limiter rope 51 runs around the speed limiter pulley 52 and the tensioning
pulley 53 when the car 10 is moving. If the elevator car 10 and thereby also the
speed limiter rope 51 move at an excessive speed, then the rotation of the
speed limiter pulley 52 in the upper part of the elevator shaft 20 is stopped by a
mechanism activated e.g. by centrifugal force and at the same time the speed
limiter rope 51 also stops moving. The stationary speed limiter rope 51 will
activate the mechanical linkage system, causing the safety gears 70 to grip the
guide rails 25 guiding the elevator car 10 and thereby stop the car 10.

Figure 2 shows a safety gear arrangement in an elevator.

The prior art safety gear arrangement shown in the figure comprises
a mechanical linkage system 80 supported on the sling 11. The mechanical
linkage system 80 comprises a pair of first linkage parts 81A, 81B, a pair of
second linkage parts 82A, 82B, and a pair of third linkage parts 83A, 83B. The
first linkage parts 81A, 81B are positioned on opposite sides of the car 10
above the car 10. Each of the first linkage parts 81A, 81B is connected with an
articulated joint J11, J12 to the horizontal upper bar of the sling 11. The
second linkage parts 82A, 82B are also positioned on opposite sides of the car
10 above the car 10. Each of the second linkage parts 82A, 82B is connected
from the middle with an articulated joint J21, J22 to the horizontal upper bar of
the sling 11. The third linkage parts 83A, 83B are positioned on opposite sides
of the car 10 below the car 10. Each of the third linkage parts 83A, 83B is
connected from the middle with an articulated joint J31, J32 to the horizontal
lower bar of the sling 11.

An inner end of each of the second linkage parts 82A, 82B is
connected with a pull rod 84A, 85A to an inner end of the respective third
linkage part 83A, 83B. An outer end of each of the third linkage parts 83A, 83B
is connected with a pull rod 84B, 85B to an outer end of the respective first
linkage part 81A, 81B. The first linkage parts 81A, 81B are connected with
crosswise running pull bars 86A, 86B to each other. Outer ends of the first
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linkage parts 81A, 81B are further connected with pull bars 87A, 87B to a
respective outer end of the second linkage par 82A, 82B.

An outer end of the first linkage part 81A is further connected with
an articulated joint J41 to the speed limiter rope 51. There is a safety gear 70
at each side of the car 10 below the car 10 i.e. in connection with each guide
rail 25 (not shown in the figure). The safety gears 70 are positioned in
connection with the third linkage part 83A, 83B. The safety gears 70 may be
identical.

The function of the safety gear arrangement will be described in the
following.

If the car 10, when moving downwards, starts to overspeed, then
the speed governor 52 will be activated preventing overspeeding of the speed
limiter rope 51, which therefore moves slower than the car 10, thereby tripping
the linkage system 80 and activating the safety gears 70. Tripping of the
linkage system 80 means that the outer end of the first linkage part 81A on the
left hand side in the figure is turned upwards around the articulated joint J11.
The crosswise running pull bars 86A, 86B thus turn the outer end of the first
linkage part 81B on the right hand side in the figure also upwards around the
articulated joint J12. As a result of this, the outer vertical pull rods 84B, 85B will
be pulled upwards, whereby both safety gears 70 are activated.

If the car 10, when moving upwards, starts to overspeed, then the
speed governor 52 will be activated preventing overspeeding of the speed
limiter rope 51, which therefore moves slower than the car 10, thereby tripping
the linkage system 80 and activating the safety gears 70. Tripping of the
linkage system 80 means that the outer end of the first linkage part 81A on the
left hand side in the figure is turned downwards around the articulated joint
J11. The crosswise running pull bars 86A, 86B thus turn the outer end of the
first linkage part 81B on the right hand side in the figure also downwards
around the articulated joint J12. As a result of this, the inner vertical pull rods
84A, 85A will be pulled upwards, whereby both safety gears 70 are activated.

Figure 3 shows a first cross sectional view of a safety gear and
figure 4 shows a further cross sectional view of the safety gear.

The safety gear 70 may comprise a frame 74, a force element 73, a
brake surface 71, and a support surface 72. The frame 74 may have a shape
of a letter C, whereby the guide portion of the guide rail 25 protrudes into the
opening in the letter C. The brake surface 71 is at a distance from a first side
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surface of the guide portion 25A of the guide rail 25 and the support surface 72
is at a distance from an opposite, second side surface of the guide portion 25A
of the guide rail 25. The force element 73 may be a roll rotating on a shaft 76.
An outer end of the shaft 76 may be supported on a shield 75 of the frame 74.
The outer end of the shaft 76 may pass through an oblong guide opening in
the shield 75. The oblong guide opening in the shield 75 has the same form as
the support surface 72. The support surface 72 may form a straight inclined
track as shown in figure 2 or the support surface 72 may have any other form.
The support surface 72 may form one or several curved tracks or one or
several curved tracks and straight tracks positioned after each other in any
order as shown in figure 4. The curvature of the curved tracks may be the
same or they may have a different curvature.

The general idea is that the roll 73 is pressed in the figures to the
left towards the side surface of the guide portion 25A of the guide rail 25 when
the shaft 76 of the roller 73 moves upwards in the guide opening in the shield
75. The form of the support surface 72 will determine the time it takes for the
roller 73 to come into contact with the side surface of the guide portion 25A of
the guide rail 25 at a certain speed of the elevator car 10. Once the roller 73
comes into contact with the side surface of the guide portion 25A and is further
urged towards the side surface of the guide portion 25A of the guide rail 25 by
the support surface 72, the safety gear 70 will be moved to the right so that the
brake surface 71 comes into contact with the opposite side surface of the
guide portion 25A of the guide rail 25. The safety gear 70 will thereby start
braking with the brake surface 71. The roll 73 can still after this move a bit
upwards whereby the braking force of the brake surface 71 is intensified. The
rotation of the roll 73 will at the upper end of the support surface 72 be
stopped, whereby the outer surface of the roll 73 forms a second brake surface
against the side surface of the guide portion 25A of the guide rail 25.

The roller 73 in the safety gear 70 may be connected to the
respective vertical support rods 84A, 84B; 85A, 85B so that when either of the
vertical support rods 84A, 84B; 85A, 85B move upwards, then also the roller
73 moves upwards along the support surface 72, whereby the safety gear 70
starts to brake.

Figure 5 shows a vertical cross section of a safety gear trigger
according to the invention.

The safety gear trigger 100 may comprise a casing 110, an
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electromagnet 120, a connection piece 130, a longitudinal pull rod 140, an
actuator 150, and an arm 160.

The electromagnet 120 may be positioned at the bottom of the
casing 110. The lower end of the connection piece 130 may be connected to
the electromagnet 120 so that the connection piece 130 remains attached to
the electromagnet 120 when current flows through the electromagnet 120 i.e.
the electromagnet 120 is activated. The connection piece 130 is released from
the electromagnet 120 when the current flow through the electromagnet 120 is
interrupted, i.e. the electromagnet 120 is deactivated.

The connection piece 130 may form an armature for the
electromagnet 120, whereby the connection piece 130 can be made of
standard structural steel.

A first end 141 of the pull rod 140 may be connected to the
connection piece 130 via a first articulated joint J1. The first articulated joint J1
may be a spherical joint so that a second opposite end 142 of the pull rod 140
can move in all directions except for the axial direction. The first end 141 of the
pull rod 140 may thus protrude into the casing 110 from an upper end of the
casing 110.

A second end 142 of the pull rod 140 may be connected to a first
end 161 of the arm 160 via a second articulated joint J2. A second opposite
end 162 of the arm 160 may be connected to the linkage system 80 acting on
the safety gears.

The pull rod 140 may be formed of a threaded rod with a circular
cross section, whereby also the second articulated joint J2 may be threaded.

The actuator 150 may be formed of spring means 150. The spring
means 150 may be formed as one or several consecutive coil springs
surrounding the pull rod 140 and extending between the arm 160 and the
casing 110. The compression of the spring 150 and the distance between the
arm 160 and the upper end of the casing 110 may be adjusted by adjusting the
position of the joint J2 on the threaded pull rod 140. The spring 150 or springs
150 may be supported by plastic bushings in order to hold the springs 150 in
line.

The spring means 150 need not necessary be positioned on the pull
rod 140 as shown in the figures. The spring means 150 could be positioned in
connection with the pull rod 140 or in connection with the connection piece
130.
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The use of one or several coil springs 150 as the actuator 150 is an
advantageous solution in the safety gear trigger 100.

The safety gear trigger 100 may be operated in two states. The arm
160 may, in the first state, be turned into a position in which the linkage system
80 keeps the safety gears 70 open. For the second state, the arm 160 may be
turned into a position in which the linkage system 80 activates the safety gears
70. The first end 161 of the arm 160 may, in the first state, be in a lower
position when the connection piece 130 is drawn into connection with the
energised i.e. activated electromagnet 120. This means that the linkage
system 80 of the safety gears 70 is in a position in which the safety gears 70
are open i.e. the lifting machinery 60 can move the elevator car 10 freely up
and down in the shaft 20. When the overspeed detection system 200 detects
an overspeed of the elevator car 10, then the overspeed detection system 200
disconnects the current supply to the electromagnet 120 e.g. by opening a
contact K1. The disconnection of the current supply to the electromagnet 120
means that the electromagnetic force exerted by the electromagnet 120 is
disconnected. The connection piece 130 and thereby also the pull rod 140 will
thus be disconnected from the electromagnet 120, whereby the spring 150
presses the first end 161 of the arm 160 upwards into an upper position. This
means that the linkage system 80 acting on the safety gears 70 will be turned
into a position in which the safety gears 70 are activated i.e. the elevator car
10 is stopped.

The safety gear trigger 100 according to the invention may be used
in connection with any prior art speed limiter system i.e. not only with the prior
art speed limiter system disclosed in figure 2.

The safety gear trigger 100 according to the invention may on the
other hand eliminate the need of a traditional prior art speed limiter system.

The safety gear trigger 100 according to the invention could be used
in connection with any prior art speed limiter system so that the pulleys 52, 53
and the rope 51 are left out and the safety gear trigger 100 is connected to the
linkage system 80 of the prior art speed limiter system. may thus be left out
when the safety trigger 100 is used.

The safety trigger 100 according to the invention could further be
connected directly to the safety gears 70 eliminating also the need of the
linkage system 80 in prior art speed limiter systems.

Any kind of overspeed detection system 200 or overspeed detection
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means 200 may be used in connection with the safety gear trigger 100. The
overspeed detection system 200 may be based on electronical devices e.g. it
may be based on one or more acceleration sensors or it may be based on
encoder data. The encoder may be used to measure the rotation speed of the
electric motor 62 driving the traction sheave 63. The overspeed detection
system may on the other hand be based on mechanical devices e.g. a roller
acting on the car guide rail 25.

A mechanical detent may furthermore be provided in the upper
portion and in the lower portion of the shaft 20 in order to define a refuge
space in the upper portion and in the lower portion of the shaft 20. The
mechanical detent may be activated when the car 10 passes the detent.
Activation of the mechanical detent may open the contact K1, whereby the
electric power to the electromagnet 120 is interrupted and the safety gear 70 is
activated.

The safety gear trigger 100 can be used in connection with any kind
of safety gear. The safety gear may be provided only in connection with one
guide rail 25 or in connection with both guide rails or there may be more than
one safety gear on each guide rail 25. The use of the safety gear trigger 100 is
thus not limited to the safety gear 70 shown in figures.

The safety gear trigger 100 can naturally also be used in connection
with the counterweight 41 if a safety gear 70 is used in connection with the
counterweight 41.

The second end 162 of the arm 160 of the safety gear 100 is
operatively connected to at least one safety gear 70. The operative connection
is in the figures realized via the linkage system 80 acting on both safety gears
70. The operative connection can be realized in any suitable way e.g. with
levers or chains or other force transmitting equipment so that turning of the
second end 162 of the arm 160 causes the safety gear 70 to connect the brake
and start braking or to disconnect the brake.

The safety gear trigger 100 is, in the figures, shown in a more or
less vertical position i.e. the pull rod 140 extends upwards from the casing 110.
The safety gear trigger 100 could instead be turned 180 degrees i.e. the pull
rod 140 would extend downwards from the casing 110. The safety gear trigger
100 could also be positioned in a more or less horizontal position or in an
inclined position in relation to the horizontal plane.

The use of the invention is not limited to the elevator disclosed in
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the figures, but the invention can be used in any type of elevator e.g. also in
elevators lacking a machine room and/or a counterweight. The counterweight
could be positioned on either side wall or on both side walls or on the back wall
of the elevator shaft. The drive, the motor, the traction sheave, and the
machine brake could be positioned in the machine room or somewhere in the
elevator shaft. The car guide rails could be positioned on opposite side walls of
the shaft or on a back wall of the shaft in a so called ruck-sack elevator.

The invention can be used in connection with the elevator car and/or
in connection with the counterweight.

It will be obvious to a person skilled in the art that, as the technology
advances, the inventive concept can be implemented in various ways. The
invention and its embodiments are not limited to the examples described
above but may vary within the scope of the claims.
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CLAIMS

1. An elevator safety gear trigger comprising:

an electromagnet (120),

a longitudinal pull rod (140) having a first end (141) and a second
end (142),

spring means (150) arranged to move the pull rod (140) away from
the electromagnet (120) when the electromagnet (120) is deactivated,

characterized in that

the first end (141) of the pull rod (140) is connected to a connection
piece (130), whereby the connection piece (130) is drawn into connection with
the electromagnet (120) when the electromagnet (120) is activated and
detached from the electromagnet (120) when the electromagnet (120) is
deactivated,

the second end (142) of the pull rod (140) is attached to a first end
(161) of an arm (160), a second end (162) of the arm (160) being operatively
connected to at least one safety gear (70).

2. The elevator safety gear trigger according to claim 1, wherein the
electromagnet (120) and the connection piece (130) is positioned within a
casing (110).

3. The elevator safety gear trigger according to claim 2, wherein the
spring means (150) surround the pull rod (140) and extends between the arm
(160) and the casing (110).

4. The elevator safety gear trigger according to any one of claims 1
to 3, wherein the first end (141) of the pull rod (140) is connected via a first
articulated joint (J1) to the connection piece (130).

5. The elevator safety gear trigger according to claim 4, wherein the
first articulated joint (J1) is a spherical joint.

6. The elevator safety gear trigger according to claim 4 or 5, wherein
the second end (142) of the pull rod (140) is connected to the first end (161) of
the arm (160) with a second articulated joint (J2).

7. An elevator comprising an elevator car (10) moving upwards and
downwards on guide rails (25) in an elevator shaft (20), at least one safety
gear (70) supported on the elevator car (10) and acting on the guide rail (25),
wherein an elevator safety gear trigger (100) according to any one of claims 1
to 6 is supported on the elevator car (10).
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8. The elevator according to claim 7, wherein the elevator comprises
a first safety gear (70) acting on a first guide rail (25) and a second safety gear
(70) acting on a second guide rail (25), both safety gears (70) being operated
in synchronism via a linkage system (80), the second end (162) of the arm
(160) of the safety gear trigger (100) being connected to the linkage system
(80).

9. The elevator according to claim 7 or 8, wherein the elevator
comprises a speed detection system (200) detecting the speed of the elevator
car (10), whereby the current supply to the electromagnet (120) is controlled by
the speed detection system (200).



WO 2019/092116

1/4
64 6362 6 ”
A\ / / /
30 el
2 O
51T
— 42
21— BE — 21
R
|
251 | =41 f2s
R
| 1
! |
LI
v4
27 = 27
26 —& 10 —— 26
27 = 27
26—F 20 =-26
53

FIG. 1

PCT/EP2018/080633



WO 2019/092116 PCT/EP2018/080633

2/4
52/@\
S NS S
— 51
— 42
80
21 11 \ }1 J1\2 J(22
J J
AL/ 7 \* ‘ \ 1 2B
< | \ ;
J41 N81A  86A 86B 81B
84AT T —85A
84BT 10 — 85B
| p |
) Jie—70 ( 70— {| [
E"T'k 11 1-71
/\ 83A S3B
53V&l3l} J31 J32

FIG. 2



WO 2019/092116

3/4

70
74

\
i

25 76

—t—

FIG. 3

73

FIG. 4

PCT/EP2018/080633



WO 2019/092116 PCT/EP2018/080633

4/4

100

161
142 160

—
(\9]
ﬂlﬂﬂé
Ne?

80

162

L L

\®]
fa)

%
o
HHHHAHHHHHHH

papppAAARAAAARA
el EEEE

[S—Y
B~
o

141 — 110

J1

v
G

— 130

120




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2018/080633

A. CLASSIFICATION OF SUBJECT MATTER

INV. B66B5/16
ADD. B66B5/04 B66B19/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B66B

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

[JP]) 2 May 2007 (2007-05-02)
A pages 1-13; figures 1-14

the whole document

X EP 1 780 160 Al (MITSUBISHI ELECTRIC CORP

1-3,7-9
4-6

A WO 2010/107407 Al (OTIS ELEVATOR CO [US]; 1-9
SCHIENDA GREG A [US]; MARVIN DARYL J [US];
TERR) 23 September 2010 (2010-09-23)

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

14 March 2019

Date of mailing of the international search report

11/04/2019

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Lohse, Georg

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2018/080633
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 1780160 Al 02-05-2007 CN 1802306 A 12-07-2006
EP 1780160 Al 02-05-2007
EP 2258650 A2 08-12-2010
JP 4566994 B2 20-10-2010
JP W02005105649 Al 13-12-2007
WO 2005105649 Al 10-11-2005

WO 2010107407 Al 23-09-2010  BR P10924457 A2 16-02-2016
CN 102348626 A 08-02-2012
EP 2408701 Al 25-01-2012
ES 2672638 T3 15-06-2018
HK 1166772 Al 14-08-2015
JP 5468127 B2 09-04-2014
JP 2012520809 A 10-09-2012
KR 20110113780 A 18-10-2011
RU 2011132275 A 27-04-2013
US 2012000731 Al 05-01-2012
WO 2010107407 Al 23-09-2010

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report

