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Description
Technical Field

[0001] The present invention relates to an emergency
braking system for an elevator, which brakes a car when
the speed of the car becomes abnormal.

Background Art

[0002] As a conventional method of testing the oper-
ation of a governor of an elevator, in JP-A 08-324907,
there has been proposed a method of operating the gov-
ernor by rotating a governor sheave while lifting a gov-
ernor rope above the governor sheave. In this method,
an electric drill is pressed against the governor sheave,
and the governor sheave is rotated by the rotation force
of the electric drill. A tachometer is pressed against the
governor sheave in advance to measure the rotational
speed of the governor sheave. In this way, the governor
is forcibly operated, and the rotational speed of the gov-
ernor sheave when the governor is operated is checked
by the tachometer.

[0003] Further, to meetthe recent demand for elevator
space saving, JP-A 2001-354372 discloses an elevator
apparatus with which the speed of a car at which a safety
device is activated is made progressively lower in the
vicinity of the terminal end portion of a hoistway, thereby
shortening the braking distance upon emergency stop in
the vicinity of the terminal end portion of the hoistway.
Accordingly, the vertical length of the hoistway can be
reduced. In this elevator apparatus, the speed of the car
at which the safety device is activated varies according
to the position of the car, so the operation test on the
governor must be performed while changing the position
of the car.

[0004] However, in the above-described method with
which the governor sheave is rotated by the electric drill,
only the rotational speed of the governor sheave is meas-
ured, so the position of the car must be checked each
time the position of the car is changed, making the op-
eration test on the governor rather troublesome.

Disclosure of the Invention

[0005] The present invention has been made with a
view toward solving the above-mentioned problems, and
therefore it is an object of the invention to provide an
emergency braking system for an elevator with which an
operation test on a braking portion for braking a car can
be easily performed with accuracy.

[0006] According to the present invention, an emer-
gency braking system for an elevator includes: a detec-
tion portion that detects a position and a speed of a car;
a control portion having a storage portion storing an over-
speed setting level which, within a predetermined section
of a hoistway adjoining a terminal end portion of the hoist-
way, is set to become smaller toward the terminal end
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portion, the control portion outputting an activation signal
when a detected speed of the car exceeds the overspeed
setting level at a detected position of the car obtained
based on information from the detection portion; a brak-
ing portion for braking the car, the braking portion being
activated upon input of the activation signal; and a display
portion that displays the detected position and the over-
speed setting level at the detected position based on in-
formation from the control portion.

Brief Description of the Drawings
[0007]

Fig. 1 is a structural view schematically showing an
elevator apparatus according to Embodiment 1 of
the present invention.

Fig. 2 is a block diagram showing the control device
of Fig. 1.

Fig. 3 is a graph showing the car speed abnormality
determination references stored in the storage por-
tion of Fig. 2.

Fig. 4 is a front view showing the safety device of
Fig. 1.

Fig. 5 is a perspective view showing the connecting
portions of the safety device of Fig. 4.

Fig. 6 is a structural view showing the rope catching
device of Fig. 1.

Fig. 7 is a sectional view showing the electromag-
netic actuator of Fig. 6.

Fig. 8 is a block diagram showing the control device
of an emergency braking system for an elevator ac-
cording to Embodiment 2 of the present invention.
Fig. 9 is an explanatory diagram showing a method
of controlling the control device of an emergency
braking system for an elevator according to Embod-
iment 3 of the present invention.

Fig. 10 is a structural view showing a rope catching
device of an emergency braking system for an ele-
vator according to Embodiment 5 of the present in-
vention.

Fig. 11 is a structural view showing a rope catching
device of an emergency braking system for an ele-
vator according to Embodiment 6 of the present in-
vention.

Fig. 12 is a structural view showing a rope catching
device of an emergency bra king system for an ele-
vator according to Embodiment 7 of the present in-
vention.

Fig. 13 is a structural view showing a state in which
the rope catching device of Fig. 12 has been activat-
ed.

Fig. 14 is afront view showing a rope catching device
of an emergency braking system for an elevator ac-
cording to Embodiment 8 of the present invention.
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Best Mode for carrying out the Invention

[0008] Hereinbelow, preferred embodiments of the
present invention will be described with reference to the
drawings.

Embodiment 1

[0009] Fig. 1isa structural view schematically showing
an elevator apparatus according to Embodiment 1 of the
present invention. Referring to Fig. 1, a pair of car guide
rails 2 are provided in a hoistway 1. A car 3 is raised and
lowered in the hoistway 1 while being guided by the car
guide rails 2. Arranged at an upper end portion of the
hoistway 1 is a hoisting machine 4 that is a drive device
for raising and lowering the car 3 and a counterweight 6.
A main rope 5 is wound around a drive sheave 4a of the
hoisting machine 4. The car 3 and the counterweight 6
are suspended in the hoistway 1 by the main rope 5. The
hoisting machine 4 is provided with a brake device (not
shown) that is a braking portion for braking the rotation
of the drive sheave 4a.

[0010] A safety device (braking portion) 7 for braking
the car 3 with respect to the car guide rails 2 is mounted
in the car 3 so as to be opposed to the car guide rails 2.
The safety device 7 is arranged below the car 3. Emer-
gency braking is applied on the car 3 upon activation of
the safety device 7.

[0011] Further, a rotatable governor sheave 8 is pro-
vided at an upper end portion of the hoistway 1. Wound
around the governor sheave 8 is a governor rope 9 that
moves in synchronism with the raising and lowering of
the car 3. Both end portions of the governor rope 9 are
connected to the safety device 7. Provided at a lower end
portion of the hoistway 1 is a tension pulley 10 around
which the governor rope 9 is wound.

[0012] The governor sheave 8 is provided with an en-
coder 11 as a detection portion for detecting the position
and speed of the car 3. Further, in the hoistway 1, there
is provided an emergency braking system control device
12 (hereinafter simply refereed to as the "control device
12") that is a control portion for controlling the operation
of the emergency braking system for an elevator. The
encoder 11 is electrically connected to the control device
12. In the control device 12, the position and speed of
the car 3 are obtained based on a measurement signal
from the encoder 11. Inthis example, in the control device
12, the position of the car 3 is obtained based on the
measurement signal from the encoder 11, and the speed
of the car 3 is obtained by differentiation of the position
of the car 3. The control device 12 outputs an activation
signal that is an electrical signal when the speed of the
car 3 becomes abnormal.

[0013] The control portion 12 has a processing portion
(computer) 13 for determining the presence/absence of
an abnormality in the speed of the car 3, and an 1/O port
14 as an input/output portion for the inputting of the meas-
urement signal from the encoder 11 and for the outputting
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of the results of computation by the processing portion
13. In the control device 12, the activation signal as the
electrical signal is outputted from the 1/Oport 14 when
the processing portion 13 determines that there is an
abnormality in the speed of the car 3.

[0014] Provided in the vicinity of the governor sheave
8 is a rope catching device (rope restraining device) 15
as a braking portion for restraining the governor rope 9.
Further, a condenser (not shown) is electrically connect-
ed to the rope catching device 15. Electric charge for
supplying electric power for activating the rope catching
device 15 is previously stored in the condenser.

[0015] The control device 12 selectively outputs an ac-
tivation signal to a brake device of the hoisting machine
4 and to the rope catching device 15. The brake device
of the hoisting machine 4 is activated when power supply
is stopped upon input of the activation signal from the
control device 12. Braking is applied to the drive sheave
4a upon the activation of the brake device. The rope
catching device 15 is activated when supplied with an
activating electric power from the condenser upon the
input of the activation signal from the control device 12.
The governor rope 9 is restrained upon the activation of
the rope catching device 15.

[0016] Fig. 2 is a block diagram showing the control
device 12 of Fig. 1. Referring to the drawing, a measure-
ment signal from the encoder 11 is constantly inputted
to the I/O port 14 as position information 71 and speed
information 72 on the car 3. Further, an activation signal
73 and an activation signal 74 can be selectively output-
ted from the 1/0 port 14 to the brake device of the hoisting
machine 4 and to the rope catching device 15, respec-
tively. Further, a display 75 as a display portion for dis-
playing specific computation results from the processing
portion 13 is electrically connected to the I/O port 14.
[0017] The processing portion 13 has a storage portion
(memory) 76 in which car speed abnormality determina-
tion references (set data) serving as the references in
detecting the presence/absence of an abnormality in the
speed of the car 3 are stored in advance, and a computing
portion (CPU) 77 that detects the presence/absence of
an abnormality in the speed of the car 3 based on infor-
mation from each of the encoder 11 and the storage por-
tion 76. The storage portion. 76 has a ROM 78 and a
RAM 79. The car speed abnormality determination ref-
erences are stored in the ROM 78.

[0018] Fig. 3 is a graph showing the car speed abnor-
mality determination references storedin the storage por-
tion 13 of Fig. 2. Referring to the drawing, in the hoistway
1, there is provided a hoisting zone in which the car 3 is
raised and lowered between the highest floor (one ter-
minal end portion) and the lowest floor (the other terminal
end portion). Within the hoisting zone, there are provided
acceleration/deceleration zones respectively adjoining
the highest and lowest floors and in which the car 3 is
accelerated/decelerated during normal operation, and a
constant-speed zone located between the two acceler-
ation/deceleration zones and in which the car 3 is moved
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at a constant speed (rated speed).

[0019] Asthe car speed abnormality determination ref-
erences, three setting levels for determining the abnor-
mality level of the speed of the car 3 are set in corre-
spondence with the position of the car3. That is, as the
car speed abnormality determination references, a nor-
mal speed setting level (normal speed pattern) 17 as the
speed of the car 3 during normal operation, a first over-
speed setting level (first overspeed pattern) 18 lager in
value than the normal speed setting level 17, and a sec-
ond overspeed setting level (second overspeed pattern)
19 larger in value than the first overspeed setting level
18, are each set in correspondence with the position of
the car 3.

[0020] The normal speed setting level 17, the first over-
speed setting level 18, and the second overspeed setting
level 19 are each set such that its value is constant in
the constant-speed zone and becomes progressively
smaller toward the highest and lowest floors in the ac-
celeration/deceleration zones. Further, the first over-
speed setting level 18 and the second overspeed setting
level 19 are set such that they become smaller in value
than the rated speed of the car 3 on the sides closer to
the terminal end portions of the acceleration/deceleration
zones.

[0021] That is, in the storage portion 76, the normal
speed setting level 17, the first overspeed setting level
18, and the second overspeed setting level 19 are stored
as the car speed abnormality determination references
in correspondence with the position of the car 3.

[0022] When the speed of the car 3 thus obtained ex-
ceeds the first overspeed setting level 18, the computing
portion 77 outputs the activation signal 73 to the brake
device of the hoisting machine 4; when the speed of the
car 3 exceeds the second overspeed setting level 19, the
computing portion 77 outputs the activation signal 74 to
the rope catching device 15. The outputting of the acti-
vation signal 73 to the brake device of the hoisting ma-
chine 4 is maintained while the activation signal 74 is
being outputted. It should be noted that when the rope
catching device 15 is to be deactivated and returned to
the normal state, the computing portion 77 outputs to the
rope catching device 15 areturn signal thatis an electrical
signal. When inputted with the return signal, the rope
catching device 15 is returned upon supply of return elec-
tric power from the condenser.

[0023] The display 75 displays the detected position
of the car 3 obtained based on information from the en-
coder 11, the value of the first overspeed setting level 18
at the detected position of the car 3, and the value of the
second overspeed setting level 19 at the detected posi-
tion of the car 3.

[0024] Fig. 4 is a front view showing the safety device
7 of Fig. 1. Further, Fig. 5 is a perspective view showing
the connecting portions of the safety device 7 of Fig. 4.
Referring to the figures, each safety device 7 has: a
wedge 20 as a braking member that can be brought into
and out of contact with the car guide rail 2; a pivot lever
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21 as a link mechanism for displacing the wedge 20 rel-
ative to the car 3 through displacement of the car 3 rel-
ative to the governor rope 9; and a gripper metal 22 as
a guide portion for guiding the wedge 20, which is dis-
placed by the pivot lever 21, into contact with the car
guide rail 2.

[0025] Each wedge 20 is arranged below the gripper
metal 22. Each wedge 20 is affixed with a friction material
23 that contacts the car guide rail 2. Fixed to the lower
end portion of each wedge 20 is a mounting portion 24
that extends downwards from the wedge 20.

[0026] A horizontally extending connecting shaft 25 is
rotatably provided to the lower end portion of the car 3.
One end of each pivot lever 21 is fixed to either end of
the connecting shaft 25 (Fig. 5). Provided at the other
end portion of each pivot lever 21 is an elongated hole
26 extending in the longitudinal direction of the pivot lever
21. Each pivot lever 21 is provided to the lower end por-
tion of the car 3 such that the elongated hole 26 is ar-
ranged below the gripper metal 22. Each mounting por-
tion 24 is slidably fitted in each elongate hole 26.
[0027] A lifting bar 27, to which the both ends of the
governor rope 9 are connected, is pivotably connected
to one of the pivot levers 21 (Figs. 4, 5). The lifting bar27
extends in the vertical direction. As the lifting bar 27 is
displaced with respect to the car 3, each pivot lever 21
is pivoted about the axis of the connecting shaft 25. Each
wedge 20 is displaced toward the gripper metal 22 as
the other end portion of the pivot lever 21 is pivoted up-
wards.

[0028] The gripper metal 22 is arranged in a recess 29
provided at the lower end portion of the car 3. Further,
the gripper metal 22 has a slidingmember 30 and a press-
ing member 31 that are arranged so as to sandwich the
car guide rail 2 therebetween. The sliding member 30
and the pressing member 31 are supported by a support
member 32 fixed in the recess 29.

[0029] The sliding member 30 is provided with an in-
clined portion 33 that slidably holds the wedge 20. The
inclined portion 33 is inclined with respect to the car guide
rail 2 such that its distance to the car guide rail 2 becomes
smaller toward its upper portion. It should be noted that
the sliding member 30 is fixed to the support member 32.
[0030] The pressing member 31 is supported on the
support member 32 through support springs 34 as elastic
members. The pressing member 31 is affixed with a fric-
tion material 35 that contacts the car guide rail 2.
[0031] As itis slid upwards along the inclined portion
33, the wedge 20 is displaced into contact with the car
guide rail 2 and pushed in between the car guide rail 2
and the sliding member 30. The car 3 is displaced to the
left as seen in the figure as the wedge 20 is pushed in
between the car guide rail 2 and the sliding member 30.
As a result, the wedge 20 and the pressing member 31
are displaced toward each other so as to hold the car
guide rail 2 therebetween. A braking force acting on the
car 3 is generated as the wedge 20 and the pressing
member 31 are pressed against the car guide rail 2.
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[0032] It should be noted that at the lower end portion
ofthe car 3, there is provided a torsion spring (not shown)
urging the connecting shaft 25 so as to displace each
wedge 20 downwards. The malfunction of each safety
device 7 is thus prevented. Further, fixed to the lower
end portion of the car 3 is a stopper 36 that regulates the
downward pivotal movement of the pivot lever 21. This
prevents inadvertent detachment of the wedge 20 from
the inclined portion 33.

[0033] Fig. 6 is a structural view showing the rope
catching device 15 of Fig. 1. Referring to the figure, the
rope catching device 15 is supported on a frame member
41 to which the governor sheave 8 is provided. Further,
the rope catching device 15 has: a pressing shoe 42 that
is a restraining portion displaceable between a restrain-
ing position for restraining the governor rope 9 in place
and a disengaged position for releasing the restraining
of the governor rope 9; an electromagnetic actuator 43
that generates a drive force for displacing the pressing
shoe 42 between the restraining position and the disen-
gaged position; and a connecting mechanism portion 44
that connects between the electromagnetic actuator 43
and the pressing shoe 42 and transmits the drive force
from the electromagnetic actuator 43 to the pressing
shoe 42.

[0034] Fixed ontop of the frame member41 is amount-
ing member 45 to which the electromagnetic actuator 43
is mounted. The mounting member 45 has a horizontal
portion 46 on which the electromagnetic actuator 43 is
placed, and a vertical portion 47 extending upwards from
an end portion of the horizontal portion 46.

[0035] The pressing shoe 42 is formed of a friction ma-
terial having a contact surface opposed to the outer pe-
riphery of the governor sheave 8. Further, when in the
restraining position, the pressing shoe 42 is pressed
against the governor sheave 8 through the governor rope
9, and when in the disengaged position, the pressing
shoe 42 is moved away from the governor rope 9.
[0036] The electromagnetic actuator 43 is activated
upon input of the activation signal 74 from the control
device 12 and displaces the pressing shoe 42 into the
restraining position. Further, the electromagnetic actua-
tor 43 is returned into position upon input of the return
signal from the control device 12, whereby the pressing
shoe 42 is displaced into the disengaged position.
[0037] The connecting mechanism portion 44 has a
movable rod 48 that is caused to reciprocate through the
drive of the electromagnetic actuator 43, and a displace-
ment lever 49 provided with the pressing shoe 42 and
causing the pressing shoe 42 to displace between the
restraining position and the disengaged position due to
the reciprocating motion of the movable rod 48.

[0038] One end portion (lower end portion) of the dis-
placement lever 49 is pivotably attached to the frame
member 41, and the other end portion (upper end portion)
of the displacement lever 49 is slidably attached to the
movable rod 48. Further, the pressing shoe 42 is pivot-
ably attached to the intermediate portion of the displace-
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ment lever 49. As the movable rod 48 advances, the dis-
placementlever 49 is pivoted so as to displace the press-
ing shoe 42 into the disengaged position, and as the mov-
able rod 48 retracts, the displacement lever 49 is pivoted
so as to displace the pressing shoe 42 into the restraining
position.

[0039] The movable rod 48 extends horizontally from
the electromagnetic actuator 43 and slidably penetrates
the vertical portion 47. Further, a first spring connecting
portion 51 is fixed to the distal end portion of the movable
rod 48. Connected between the upper end portion of the
displacementlever 49 and the first spring connecting por-
tion 51 is a compression spring 52 serving as an elastic
member for pressing the pressing shoe 42 onto the gov-
ernor sheave 8 side when the pressing shoe 42 is in the
restraining position.

[0040] A second spring connecting portion 53 is fixed
between the electromagnetic actuator 43 of the movable
rod 48 and the vertical portion 47. Connected between
the vertical portion 47 and the second spring connecting
portion 53 is an adjusting spring 54 serving as an elastic
member for mitigating the load on the electromagnetic
actuator 43. The adjusting spring 54 is adjusted to urge
the movable rod 48 being reciprocated in the direction
opposite to the direction of the urging by the compression
spring 52. This prevents a large difference from devel-
oping between the magnitude of the load on the electro-
magnetic actuator 43 when the pressing shoe 42 is in
the restraining position and the magnitude of the load on
the electromagnetic actuator 43 when the pressing shoe
42 is in the disengaged position.

[0041] Fixed between the upper end portion of the dis-
placement lever 49 of the movable rod 48 and the vertical
portion 47 is a stopper 55 for regulating the range within
which the upper end portion of the displacement lever 49
is allowed to slide. As the movable rod 48 advances, the
stopper 55 causes the displacement lever 49 to pivot so
as to displace the pressing shoe 42 into the disengaged
position, while pressing on the other end portion of the
displacement lever 49.

[0042] Fig. 7 is a sectional view showing the electro-
magnetic actuator 43 of Fig. 6. Referring to the figure,
the electromagnetic actuator 43 has a movable iron core
(movable portion) 56 fixed to the rear end portion of the
movable rod 48, and a driver portion 57 for displacing
the movable iron core 56.

[0043] The iron core 56 is displaceable between an
activation position where the pressing shoe 42 restrains
the governor rope 9 in the restraining position, and a re-
lease position where the pressing shoe 42 is displaced
into the disengaged position to release the restraining of
the governor rope 9.

[0044] The driver portion 57 has: a stationary iron core
61 including a pair of regulating portions 58, 59 regulating
the displacement of the movable iron core 56, and a side
wall portion 60 connecting the regulating portions 58, 59
to each other; a first coil 62 accommodated in the sta-
tionary iron core 61 and serving as a release coil which,
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when energized, displaces the movable iron core 56 into
contact with one regulating portion, the regulating portion
58; a second coil 63 accommodated in the stationary iron
core 61 and serving as an activation coil which, when
energized, displaces the movable iron core 56 into con-
tact with the other regulating portion, the regulating por-
tion 59; and an annular permanent magnet 64 arranged
between the first coil 62 and the second coil 63.

[0045] The one regulating portion 58 is provided with
a through-hole 65 through which the movable rod 48 is
passed. When in the release position, the movable iron
core 56 is in abutment with the one regulating portion 58,
and when in the release position, the movable iron core
56 is in abutment with the other regulating portion 59.
[0046] The first coil 62 and the second coil 63 are an-
nular electromagnetic coils surrounding the movable iron
core 56. Further, the first coil 62 is arranged between the
permanent magnet 64 and the one regulating portion 58,
and the second coil 63 is arranged between the perma-
nent magnet 64 and the other regulating portion 59.
[0047] With the movable iron core 56 abutting the one
regulating portion 58, a space acting as a magnetic re-
sistance is present between the movable iron core 56
and the other regulating portion 59, so the amount of
magnetic flux from the permanent magnet 64 becomes
larger on the first coil 62 side than on the second coil 63
side, whereby the iron core 56 is retained in abutment
with the one regulating portion 58.

[0048] Further, with the movable iron core 56 abutting
the other regulating portion 59, a space acting as a mag-
neticresistanceis present between the movable iron core
56 and the one regulating portion 58, so the amount of
magnetic flux from the permanent magnet 64 becomes
larger on the second coil 63 side than on the first coil 62
side, whereby the iron core 56 is retained in abutment
with the other regulating portion 59.

[0049] Electric power stored in the condenser is sup-
plied to the second coil 63 as the activation signal 74
from the I/O port 13 (Fig. 1) is inputted to the electromag-
netic actuator 43. Further, when supplied with electric
power from the condenser, the second coil 63 generates
a magnetic flux acting against the force for retaining the
abutment of the movable iron core 56 with the one reg-
ulating portion 58. Further, when the return signal from
the processing portion 14 is inputted to the electromag-
netic actuator 43, electric power stored in the condenser
is supplied to the first coil 62. Further, when supplied with
electric power from the condenser, the first coil 62 gen-
erates a magnetic flux acting against the force for retain-
ing the abutment of the movable iron core 56 with the
other regulating portion 59.

[0050] Next, operation will be described. During the
normal operation, the pressing shoe 42 is displaced into
the disengaged position as the movable rod 48 advances
(Fig. 6). Further, the wedge 20 of each safety device 7
is moved away from the car guide rail 2 (Fig. 4).

[0051] When the speed of the car 3 abnormally in-
creases and exceeds the first overspeed setting level 18

10

15

20

25

30

35

40

45

50

55

(Fig. 3), the activation signal 73 is outputted from the
control device 12 to the brake device of the hoisting ma-
chine 4, thus activating the brake device. Braking is thus
applied to the drive sheave 4a to brake the car 3.
[0052] When, even after the brake device of the hoist-
ing machine 4 has been activated, the speed of the car
3 keeps rising due to, for example, a break in the main
rope 5 and exceeds the second overspeed setting level
19 (Fig. 3), the activation signal 74 is outputted to the
rope catching device 15 from the control device 12. Ac-
cordingly, electric power stored in the condenser is in-
stantaneously supplied to the second coil 63. As a result,
the movable rod 48 is retracted, whereby the displace-
ment lever 49 is pivoted counterclockwise as seen in Fig.
5. Then, the pressing shoe 42 is pressed against the
governor sheave 8 through the governor rope 9 and dis-
placed into the restraining position. As a result, the gov-
ernor rope is restrained by the rope catching device 15.
In the state where the pressing shoe 42 has been dis-
placed into the restraining position, the movable iron core
56 is retained in abutment with the other regulating por-
tion 59.

[0053] Due to the restraining of the governor rope 9 by
the rope catching device 15, the governor rope 9 is dis-
placed upwards relative to the car 3 that is descending
at an abnormal speed, whereby the wedge 20 is dis-
placed toward the gripper metal 22, that is, in the upward
direction. At this time, the wedge 20 is displaced into
contact with the car guide rail 2 while sliding on the in-
clined portion 33. Then, the wedge 20 and the pressing
member 31 are brought into contact with and pressed
against the car guide rail 2. Upon contacting the car guide
rail 2, the wedge 20 is displaced further upwards to be
wedged between the car guide rail 2 and the sliding mem-
ber 30. As a result, a large friction force is generated
between each of the wedge 20 and pressing member 31
and the car guide rail 2, thereby braking the car 3.
[0054] When releasing the braking on the car 3, the
car 3 is raised and then a return signal is outputted from
the control device 12 to the rope catching device 15. As
aresult, electric power stored in the condenser is instan-
taneously supplied to the first coil 62. The movable rod
48 is thus advanced. Then, the displacement lever 49 is
abutted against the stopper 55 to be rotated clockwise
as seenin Fig. 5. The pressing shoe 42 is thus displaced
into the disengaged position and the restraining of the
governor rope 9 is released.

[0055] Next, description will be made on the procedure
for performing an operation test on the emergency brak-
ing system for an elevator. First, the governor rope 9 is
lifted up above the governor sheave 8, thus bringing the
governor sheave 8 into a free state. Then, the governor
sheave 8 is rotated by pressing a turning gear such as
an electric drill against the governor sheave 8. Further,
a tachometer is pressed against the governor sheave 8
tomeasure the rotational speed of the governor sheave 8.
[0056] When the governor sheave 8 is rotated by the
turning gear, the detected position of the car 3 detected



11 EP 1780 160 A1 12

by the encoder 11, and the respective values of the first
overspeed setting level 18 and second overspeed setting
level 19 at the detected position are displayed on the
display 75. Since it is measured while lifting up the gov-
ernor rope 9 above the governor sheave 8, the detected
position of the car 3 displayed on the display 75 differs
from the actual position of the car 3 in most cases.
[0057] Thereafter, the rotational speed of the governor
sheave 8 is increased while looking at the indication on
the display 75 and the tachometer, and when the rota-
tional speed of the governor sheave 8 corresponding to
the detected position of the car 3 exceeds the value of
the first overspeed setting level 18, the activation signal
73 is outputted from the control device 12 to the brake
device of the hoisting machine 4. At this time, the pres-
ence/absence of an abnormality in the operation of the
brake device of the hoisting device 4 can be checked
through comparison between the value of the first over-
speed setting level 18 displayed on the display 75 and
the value of the rotational speed of the governor rope 8
as measured by the tachometer. That is, the braking de-
vice of the hoisting machine 4 is determined to be oper-
ating normally when the difference between the value of
the first overspeed setting level 18 and the value of the
rotational speed of the governor sheave 8 as measured
by the tachometer falls within a permissible range, and
the brake device of the hoisting machine 4 is determined
to be operating abnormally when the above difference
deviates from the permissible range.

[0058] Thereafter, the rotational speed of the governor
sheave 8 is further increased, and when the rotational
speed of the governor sheave 8 corresponding to the
detected position of the car 3 exceeds the value of the
second overspeed setting level 19, the activation signal
74 is outputted from the control device 12 to the rope
catching device 15. At this time, the presence/absence
of an abnormality in the operation of the rope catching
device 15 is checked through comparison between the
value of the second overspeed setting level 19 displayed
on the display 75 and the value of the rotational speed
of the governor rope 8 as measured by the tachometer.
That is, the rope catching device 15 is determined to be
operating normally when the difference between the val-
ue of the second overspeed setting level 19 and the value
of the rotational speed of the governor sheave 8 as meas-
ured by the tachometer falls within a permissible range,
and the rope catching device 15 is determined to be op-
erating abnormally when the above difference deviates
from the permissible range.

[0059] Thereafter, the governor rope 9 is wound
around the governor sheave 8, and the detected position
of the car 3 is made to coincide with the actual position
of the car 3, thus completing the operation test on the
emergency braking system.

[0060] In the emergency braking system for an eleva-
tor as described above, the detected position of the car
3 as detected by the encoder 11 and the respective val-
ues of the first overspeed setting level 18 and second
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overspeed setting level 19 at the detected position are
displayed on the display 75. Accordingly, even in a case
where the first overspeed setting level 18 and the second
overspeed setting level 19 are set so as to change con-
tinuously according to the position of the car 3, the values
of the respective setting levels when the brake device of
the hoisting machine 4 and the rope catching device 15
operate during the operation test on the system can be
easily and accurately ascertained. Therefore, the timings
at which the brake device of the hoisting machine 4 and
the rope catching device 15 operate can be easily and
accurately ascertained, whereby the operation test can
be easily and accurately performed on the brake device
of the hoisting machine 4 and on the rope catching device
15.

Embodiment 2

[0061] Fig. 8 is a block diagram showing the control
device 12 of an emergency braking system for an elevator
according to Embodiment 2 of the present invention. Re-
ferring to the drawing, electrically connected to the 1/0
port 14 is a selector switch 82 capable of switching be-
tween a normal mode in which the position information
71 from the encoder 11 can be inputted to the 1/0 port
14 and a test mode in which desired setting information
81 can be inputted to the 1/O port 14 as the position in-
formation on the car 3.

[0062] Inthe normal mode, the position information 71
from the encoder 11 is constantly inputted. Further, in
the normal mode, the detected position of the car 3 ob-
tained from the position information 71, and the respec-
tive values of the first overspeed setting level 18 and
second overspeed setting level 19 at the detected posi-
tion are displayed on the display 75. Accordingly, when
the governor sheave 8 is rotated, the values displayed
on the display 75 change in accordance with the rotation.
[0063] In the test mode, the set position of the car 3
obtained from the setting information 81 inputted to the
I/0 port 14, and the respective values of the first over-
speed setting level 18 and second overspeed setting lev-
el 19 at the set position are displayed on the display 75.
The values displayed on the display 75 thus do not
change but remain fixed even when the governor sheave
8 is rotated. Otherwise, the construction and operation
of Embodiment 2 are the same as those of Embodiment
1.

[0064] Next, description will be made on the procedure
for performing an operation test on the emergency brak-
ing system for an elevator. First, the setting information
81 corresponding to the positions where the brake device
of the hoisting machine 4 and the rope catching device
15 are to be activated is inputted to the 1/O port 14, and
the setting information 81 is stored in the storage portion
76.

[0065] Thereafter, the governor shave 8 is rotated by
the turning gear in the same manner as in Embodiment
1, and the brake device of the hoisting machine 4 and
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the rope catching device 15 are activated in the stated
order while increasing the rotation speed of the governor
sheave 8. When the brake device of the hoistingmachine
4 is activated, it is checked whether or not the difference
in value between the rotation speed of the governor
sheave 8 as measured by the tachometer and the first
overspeed setting level 18 falls within the permissible
range. When the rope catching device 15 is activated, it
is checked whether or not the difference in value between
the rotation speed of the governor sheave 8 as measured
by the tachometer and the second overspeed setting lev-
el 18 falls within the permissible range.

[0066] Thereafter, the testis performed again accord-
ing to the above procedure while changing the value of
the setting information 81. By repeating this test, the pres-
ence/absence of an abnormality in the operation of each
of the brake device of the hoisting machine 4 and of the
rope catching device 15 can be ascertained for each set
position of the car 3.

[0067] Then, after winding the governor rope 9 around
the governor sheave 8, the mode of the control device
12 is switched from the test mode to the normal mode
by means of the selector switch 82.

[0068] Inthe emergency braking system for an eleva-
tor as described above, the control device 12 can be
switched between the normal mode, in which the position
of the car 3 can be found based on the position informa-
tion 71 from the encoder 11, and the test mode, in which
the position of the car 3 can be found based on the desired
setting information 81 externally inputted. Accordingly,
by switching the control device 12 to the test mode, the
position of the car 3 can be freely set in the control device
12 irrespective of the rotation of the governor shave 8.
This facilitates the setting of the position of the car 3, and
the respective operations of the brake device of the hoist-
ing machine 4 and of the rope catching device 15 can be
easily tested.

Embodiment 3

[0069] Fig. 9 is an explanatory diagram showing a
method of controlling the control device 12 of an emer-
gency braking system for an elevator according to Em-
bodiment 3 of the present invention. Referring to the
drawing, the control device 12 can be switched between
anormal mode, in which the car 3 is run so that the speed
of the car 3 becomes the normal speed setting level 17,
and a test mode, in which the car 3 is run at a sampling
speed Vog(x) that is the same as the value of the first
overspeed setting level 18 at a sampling position spaced
apart by a predetermined distance x from the terminal
end portion of the hoistway 1. Further, when, in the test
mode, the car 3 passes an activation position (which in
this example is an intermediate position M of the hoistway
1) spaced further apart from the terminal end portion of
the hoistway 1 than the sampling position, the control
device 12 causes the activation signal 73 to be forcibly
outputted from the I/O port 14 to the brake device of the
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hoisting machine 4. As a result, the brake device is acti-
vated, so the car 3 is braked to stop. It should be noted
that the sampling position is set within the acceleration/
deceleration zone.

[0070] The display 75 displays a speed Vgng Of the
car 3 at a simulated terminal end position spaced apart
by the distance x from the intermediate position M of the
hoistway 1. The construction and operation of Embodi-
ment 3 are the same as those of Embodiment 1.

[0071] Next, description will be made on the procedure
for performing an operation test on the emergency brak-
ing system for an elevator. First, the control of the control
device 12 is switched from the normal mode to the test
mode, thus causing the car 3 to run at the sampling speed
Vos(x)-

[0072] Thereafter, the brake device is activated when
the car 3 reaches the intermediate position M of the hoist-
way 1. The drive sheave 4a is thus braked to stop the
car 3. That is, the behaviors of the car 3 when the car 3
is braked by the brake device at the sampling position
are simulated and reproduced at the intermediate portion
of the hoistway 1. At this time, the speed Vgng of the car
3 at the simulated terminal end position is displayed on
the display 75.

[0073] Thereafter, it is checked whether or not the
speed Vg Of the car 3 displayed on the display 75 falls
within the permissible range of the buffer capacity of a
buffer disposed at the bottom portion of the hoistway 1.
[0074] In the emergency braking system for an eleva-
tor as described above, switching can be made between
the normal mode, in which the car 3 is run at a speed at
which the car 3 runs during the normal operation, and
the test mode, in which the car 3 is run at the speed Vg
(x) that is the same as the value of the first overspeed
setting level 18 at the sampling position spaced apart by
the predetermined distance x from the terminal end por-
tion of the hoistway 1. When, in the test mode, the car 3
passes the intermediate position M of the hoistway 1, the
activation signal 73 is forcibly outputted from the control
device 12 to the brake device of the hoisting machine 4.
Accordingly, the behaviors of the car 3 in the vicinity of
the terminal end portion of the hoistway 1 can be repro-
duced at the intermediate position of the hoistway 1,
whereby the operation of the brake device of the hoisting
machine 4 can be adjusted without directly colliding the
car 3 against the buffer.

[0075] Further, the display 75 displays the speed Vg
of the car 3 at the simulated terminal end position spaced
apart by the distance x from the intermediate position M,
so the speed of the car 3 when it collides against the
buffer can be easily and accurately ascertained, whereby
the operation test on the brake device of the hoisting
machine 4 can be performed with greater ease and ac-
curacy.

[0076] It should be noted that in the above-described
example, the car 3 is run at the same speed as the value
of the first overspeed setting level 18 at the sampling
position, and the brake device of the hoisting machine 4



15 EP 1780 160 A1 16

is activated at the intermediate position M of the hoistway
1. However, an arrangement is also possible in which
the car 3 is run at a sampling speed V1(x) that is the
same as the value of the second overspeed setting level
19 at the sampling position, and when the car 3 passes
the intermediate position M of the hoistway 1, the activa-
tion signal 74 is forcibly outputted from the control device
12 to the rope catching device 15 to thereby activate the
rope catching device 15.

[0077] With the above arrangement, the behaviors of
the car 3 in the vicinity of the terminal end portion of the
hoistway 1 can be reproduced at the intermediate portion
of the hoistway 1, and the state of braking on the car 3
through the operation of the rope catching device 15 can
be ascertained at the intermediate portion of the hoistway
1. Accordingly, an operation test can be performed easily
and accurately on the rope catching device 15 as well.
[0078] Further, when performing an operation test on
the rope catching device 15 described above, the display
75 may display the speed of the car 3 at the simulated
terminal end position spaced apart by the distance x from
the intermediate position M. Accordingly, the speed of
the car 3 when it collides against the buffer can be easily
and accurately ascertained, whereby the operation test
on the rope catching device 15 can be performed with
greater ease and accuracy.

Embodiment 4

[0079] While in the above-described example the
speed Vgog of the car 3 at the simulated terminal end
position spaced apart by the distance x from the inter-
mediate position M is displayed on the display 75, a dis-
tance Dggg that the car 3 travels from the intermediate
position M until the car 3 stops through operation of the
brake device may be displayed on the display 75.
[0080] As a result, whether or not the collision of the
car 3 against the terminal end portion of the hoistway 1
can be prevented through the operation of the brake de-
vice of the hoisting machine 4 can be easily and accu-
rately ascertained at the intermediate portion of the hoist-
way 1, whereby an operation test on the brake device of
the hoisting machine 4 can be performed with greater
ease and accuracy. Accordingly, adjustments can be
easily and accurately made on the operation of the brake
device and on the braking force.

[0081] Further,the display 75 may display the distance
that the car 3 travels until it stops through the operation
of the rope catching device 15. As a result, an operation
test can be easily and accurately performed on the rope
catching device 15 as well.

Embodiment 5

[0082] Fig.10isastructural view showing arope catch-
ing device of an emergency braking system for an ele-
vator according to Embodiment 5 of the present inven-
tion. Referring to the figure, an electromagnetic actuator
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81 is mounted to the mounting member 45. The electro-
magnetic actuator 81 has: a movable portion 82 that is
displaceable between an activation position for causing
the pressing shoe 42 to restrain the governor rope 9 and
a release position for releasing the restraining of the gov-
ernor rope 9; a compression spring 83 as an urging por-
tion for urging the movable portion 82 toward the activa-
tion position; and an electromagnet 84 for displacing the
movable portion 82 toward the release position against
the urging force of the compression spring 83. The elec-
tromagnet 84 is mounted on top of the horizontal portion
46.

[0083] The movable portion 82 has a movable plate
85 that is sucked onto the electromagnet 84 upon ener-
gizing the electromagnet 84, and a movable rod 86 fixed
to the movable plate 85 and slidably penetrating the elec-
tromagnet 84 and the vertical portion 47.

[0084] The distal end portion of the movable rod 86 is
connected to the upper end portion of the displacement
lever 49 through a link 87. The link 87 is connected to
each of the movable rod 86 and the displacement lever
49. A spring connecting portion 88 is fixed to the portion
of the movable rod 86 between the electromagnet 84 and
the vertical portion 47. The compression spring 83 is con-
nected between the spring connecting portion 88 and the
vertical portion 47.

[0085] Here, the displacement lever 49 is pivoted due
to the reciprocating motion of the movable rod 86. Ac-
cordingly, the positional relation between the movable
rod 86 and the displacement lever 49 varies due to a
difference in displacement between the movable rod 86
and the displacement lever 49. The link 87 is connected
between the movable rod 86 and the displacement lever
49 in order to permit this variation.

[0086] The electromagnetic actuator 81 is activated
upon input of an activation signal from the control device
12. The electromagnetic actuator 81 is activated upon
stopping the energization of the electromagnet 84. When
the electromagnetic actuator 81 is activated, the movable
portion 82 is retracted for displacement into the activa-
tionposition. This causes the pressing shoe 42 to be dis-
placed into the restraining position.

[0087] Further, the activation of the electromagnetic
actuator 81 is released upon input of a return signal from
the control device 12. The electromagnetic actuator 81
is returned into position upon energization of the electro-
magnet 84. As the activation of the electromagnetic ac-
tuator 81 is released, the movable portion 82 is advanced
for displacement into the release position. The pressing
shoe 42 is thus displaced into the disengaged position.
It should be noted that a connecting mechanism portion
89 has the link 87 and the displacement lever 49. Other-
wise, Embodiment 5 is of the same construction as Em-
bodiment 1.

[0088] Next, the operation of the rope catching device
will be described. During the normal operation, the return
signal from the control device 12 is continuously inputted
to the electromagnetic actuator 81, thereby keeping the
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electromagnet 84 energized. The movable portion 82 is
in the release position in this state, so the restraining of
the governor rope 9 by the pressing shoe 42 is released.
[0089] When the activation signal from the control de-
vice 12 is inputted to the electromagnetic actuator 81,
the energization of the electromagnet 84 is stopped. As
a result, the adsorption of the movable plate 85 by the
electromagnet 84 is released, and the movable portion
82 is retracted and displaced into the activation position
while being urged by the compression spring 83. As a
result, the pressing shoe 42 is displaced into the restrain-
ing position to restrain the governor rope 9. The subse-
guent operations are the same as those of Embodiment
1.

[0090] For a return operation, the return signal is out-
putted from the control device 12 to the electromagnetic
actuator 81, thereby energizing the electromagnet 84.
Accordingly, the movable portion 82 is advanced, so the
pressing shoe 94 is displaced into the disengaged posi-
tion. As a result, the restraining of the governor rope 9 is
released.

[0091] As described above, also in the case of the
emergency braking system for an elevator with which the
rope catching device is activated by the electromagnetic
activator 81, by applying the control device 12 according
to each of Embodiments 1 through 4 to the system, the
operation test can be easily and accurately performed
on the brake device of the hoisting machine 4 and on the
rope catching device.

Embodiment 6

[0092] Fig.11isastructural view showing arope catch-
ing device of an emergency braking system for an ele-
vator according to Embodiment 6 of the present inven-
tion. Referring to the figure, fixed to the lower end portion
of the frame member 41 is a fixing member 91 extending
downwards from the frame member 41. A receiving por-
tion 92 formed of a high friction material is affixed to the
fixing member 91. Further, the upper end portion of a
substantially obtuse V-shaped displacement lever 93 is
pivotably connected to the frame member 41.

[0093] Pivotably provided to the intermediate portion
of the displacement lever 93 is a pressing shoe 94 as a
pressing member displaceable into and out of contact
with the receiving portion 92. The pressing shoe 94 is
displaceable between a restraining position, where it is
pressed against the receiving portion 92 through the gov-
ernor rope 9 due to the pivotal movement of the displace-
ment lever 93, and a disengaged position where it is
moved away from the governor rope 9. The portion of
the pressing shoe 94 which comes into contact with the
governor rope 9 is formed of a high friction material.
[0094] An actuator supporting member 96 having a
projection portion 95 is fixed below the frame member
41. The electromagnetic actuator 43 of the same con-
struction as that of Embodiment 1 is supported on the
actuator supporting member 96. A movable rod 97 fixed
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to the movable iron core 56 extends horizontally from the
electromagnetic actuator43. The movable rod 97 slidably
penetrates the projection portion 95.

[0095] The lower end portion of the displacement lever
93 is slidably provided to the movable rod 97. Further,
fixed to the distal end portion of the movable rod 97 is a
stopper 98 for regulating the range within which the lower
end portion of the displacement lever 93 is allowed to
slide. A spring connecting portion 99 is fixed to the portion
of the movable rod 97 between the lower end portion of
the displacement lever 93 and the projection portion 95.
[0096] Connected between the lower end portion of
the displacement lever 93 and the spring connecting por-
tion 99 is a compression spring 100 that is an elastic
member for pressing the pressing shoe 94 in the restrain-
ing position onto the receiving portion 92 side. Further,
connected between the projection portion 95 and the
spring connecting portion 99 is an adjusting spring 101
that is an elastic member for mitigating the load on the
electromagnetic actuator 43.

[0097] The electromagnetic actuator 43 is activated
upon input of an activation signal from the control device
12. The movable rod 97 is advanced through the activa-
tion of the electromagnetic actuator 43 to displace the
pressing shoe 94 into the restraining position. Further,
the movable rod 97 is retracted upon input of a return
signalto the electormagnetic actuator 43. As the movable
rod 97 is retracted, the pressing shoe 94 is displaced into
the disengaged position.

[0098] It should be noted that a restraining portion 102
has the receiving position 92 and the pressing shoe 94.
Further, a connecting mechanism portion 103 has the
movable rod 97 and the displacement lever 93. Other-
wise, Embodiment 6 is of the same construction as Em-
bodiment 1.

[0099] Next, the operation of the rope catching device
will be described. During the normal operation, the mov-
able rod 97 is retracted and the pressing shoe 94 is thus
placed in the disengaged position.

[0100] When the activation signal from the control de-
vice 12 is inputted to the electromagnetic actuator 43,
the displacement lever 93 is pivoted as the movable rod
97 is advanced, so the pressing shoe 94 is displaced into
the restraining position. As a result, the governor rope 9
is pinched between the receiving portion 92 and the
pressing shoe 94 and restrained. The subsequent oper-
ations are the same as those of Embodiment 1.

[0101] For a return operation, the return signal is out-
putted from the control device 12, causing the movable
rod 97 to retract. Accordingly, the pressing shoe 94 is
displaced into the disengaged position, whereby the re-
straining of the governor rope 9 is released.

[0102] As described above, also in the case of the
emergency braking system for an elevator of the type in
which the restraining portion 102 of the rope catching
device holds the governor rope 9 from both sides, by
applying the control device 12 according to each of Em-
bodiments 1 through 4 to the system, the operation test
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can be easily and accurately performed on the brake de-
vice of the hoisting machine 4 and on the rope catching
device.

Embodiment 7

[0103] Fig.12isastructural view showing arope catch-
ing device of an emergency braking system for an ele-
vator according to Embodiment 7 of the present inven-
tion. Further, Fig. 13 is a structural view showing a state
in which the rope catching device of Fig. 12 has been
activated. Referring to the figures, a fixing member 111
is fixed in the vicinity of the governor rope 9. A receiving
portion 112 formed of a high friction material is affixed to
a side surface of the fixing member 111.

[0104] A horizontal shaft 113 is fixed in the hoistway
1. The horizontal shaft 113 is arranged at substantially
the same height as the receiving portion 112. One end
portion of an elastic expansion member 114 that is ca-
pable of expansion and contraction is pivotably provided
to the horizontal shaft 113. Pivotably provided to the other
end portion of the elastic expansion member 114 is a
pressing shoe 115 that is displaceable into and out of
contact with the receiving portion 112. As the elastic ex-
pansion member 114 pivots about the horizontal shaft
113, the pressing shoe 115 is displaced between a re-
straining position (Fig. 13) where the pressing shoe 115
is pressed against the receiving portion 112 through the
governor rope 9, and a disengaged position (Fig. 12)
where the pressing shoe 115 is moved away from the
governorrope 9 to release the restraining of the governor
rope 9. When the pressing shoe 115 is in the restraining
position, the elastic expansion member 114 is contracted
by the reaction force of the receiving portion 112.
[0105] Thelengthofthe elastic expansion member 114
is adjusted such that the pressing shoe 115 is pivoted
without its lower end portion abutting the upper surface
ofthe receiving portion 112 and that the elastic expansion
member 114 undergoes contraction between the hori-
zontal shaft 113 and the receiving portion 112 when the
elastic expansion member 114 is substantially horizontal.
Further, the elastic expansion member 114 has an ex-
pansion rod 116 to which the pressing shoe 115 is pro-
vided, and a compression spring 117 for urging the press-
ing shoe 115 that is in the restraining position onto the
receiving portion 112 side.

[0106] The expansion rod 116 has a first connecting
portion 118 pivotably provided to the horizontal shaft 113,
a second connecting portion 119 pivotably connected to
the pressing shoe 115, and an expansion portion 120
connecting between the first and second connecting por-
tions 118, 119. The expansion portion 120 has a plurality
of slide tubes 121 capable of sliding with respect to each
other. Further, the expansion portion 120 can expand
and contract as the slide tubes 121 are slid with respect
to each other.

[0107] The compression spring 117 is connected be-
tween the first and second connecting portions 118, 119.
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Further, as the compressing spring 117 is displaced so
as to bring the first connecting portion 118 and the second
connecting portion 119 closer to each other, the com-
pressing spring 117 generates an elastic restoration
force acting in the direction in which the elastic expansion
member 114 expands.

[0108] Further, the electromagnetic actuator 43 of the
same construction as that of Embodiment 1 is disposed
in the hoistway 1. Vertically extending from the electro-
magnetic actuator 43 is a movable rod 122 capable of
reciprocating with respect to the electromagnetic actua-
tor 43. A spring connecting portion 123 is fixed to the
distal end portion of the movable rod 122. Further, a fas-
tening member 124 is slidably provided to the portion of
the movable rod 122 between the spring connecting por-
tion 123 and the electromagnetic actuator 43. A connect-
ing spring 125 is connected between the spring connect-
ing portion 123 and the fastening member 124.

[0109] The fastening member 124 and the pressing
shoe 115 are connected to each other through a con-
necting mechanism portion 126. The connecting mech-
anism portion 126 has a first link member 127 and a sec-
ond linkmember 128 that are pivotably connected to each
other.

[0110] Thefirstlinkmember 127 is supported on a sup-
port shaft 129 parallel to the horizontal shaft 113. The
supported shaft 129 is fixed in position in the hoistway
1. The intermediate portion of the first link member 127
is pivotably provided to the support shaft 129. Further,
one end portion of the first link member 127 is pivotably
connected to the fastening member 124, and the other
end portion of the first link member 127 is pivotably con-
nected to one end portion of the second link member 128.
[0111] The length of the second link member 128 is
smaller than the length of the first link member 127. The
other end portion of the second link member 128 is piv-
otably connected to the pressing shoe 115.

[0112] Asthe movablerod 112isdisplaced (advanced)
upwards, the pressing shoe 115 is pivoted downwards
about the horizontal shaft 113 to be displaced into the
restraining position. Further, as the movable rod 112 is
displaced (retracted) downwards, the pressing shoe 115
is pivoted upwards about the horizontal shaft 113 to be
displaced into the disengaged position.

[0113] It should be noted that in the vicinity of the re-
ceiving portion 112, there is provided a stopper 130 for
regulating the downward pivotal movement of the press-
ing shoe 115 to retain the pressing shoe 115 in the re-
straining position. Further, as the pressing shoe 115 con-
tacts the governor rope 9 while the car 3 is lowered, the
pressing shoe 115 is pivoted so as to be pressed onto
the receiving portion 112 side. Otherwise, Embodiment
7 is of the same construction as Embodiment 1.

[0114] Next, the operation of the rope catching device
will be described. During the normal operation, the mov-
able rod 122 is retracted downwards and thus the press-
ing shoe 115 is placed in the disengaged position (Fig.
12).
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[0115] When the activation signal from the control de-
vice 12 is inputted to the electromagnetic actuator 43,
the movable rod 122 is advanced upwards, and the
pressing shoe 115 is pivoted downwards about the hor-
izontal shaft 113. At this time, the pressing shoe 115
presses the governor rope 9 rightwards in the figure while
undergoing downward pivotal movement, thereby bring-
ing the governor rope 9 into contact with the side surface
of the receiving portion 112. Then, the pressing shoe 115
is pulled further downwards due to the movement of the
governor rope 9 and the weight of the pressing shoe 115
itself. At this time, the pressing shoe 115 is displaced into
the restraining position along the side surface of the re-
ceiving portion 112 while contracting the elastic expan-
sion member 114, with the governor rope 9 being sand-
wiched between the pressing shoe 115 and the receiving
portion 112. Accordingly, an elastic restoration force is
generated in the compression spring 117, so the pressing
shoe 115 presses the governor rope 9 against the re-
ceiving portion 112. As a result, the governor rope 9 is
restrained (Fig. 13). The subsequent operations are the
same as those of Embodiment 1.

[0116] For a return operation, the return signal is out-
putted from the control device 12 to cause the movable
rod 122 to retract. As a result, the pressing shoe 115 is
displaced into the disengaged position and thus the re-
straining of the governor rope 9 is released.

[0117] As described above, also in the case of the
emergency braking system for an elevator which has the
rope catching device whose restraining force on the gov-
ernor rope 9 increases as the rope catching device is
pulled by the governor rope 9, by applying the control
device 12 according to each of Embodiments 1 through
4 to the system, the operation test can be easily and
accurately performed on the brake device of the hoisting
machine 4 and on the rope catching device.

Embodiment 8

[0118] Fig. 14 is a front view showing a rope catching
device of an emergency braking system for an elevator
according to Embodiment 8 of the present invention. Re-
ferring to the figure, support shafts 141, 142 are fixed to
aframe member 41. A support portion 143 for the rotation
shaft of the governor sheave 8 is provided to the portion
of the frame member 41 between the support shaft 141
and the support shaft 142. One end portion (lower end
portion) of the supportlink 144, and one end portion (low-
er end portion) of a displacement lever 145 are pivotably
provided to the support shaft 141 and the support shaft
142, respectively.

[0119] Arranged above the frame member 41 is a mov-
able base 146 displaceable with respect to the frame
member 41. The movable base 146 is connected to the
respective other end portions (upper end portions) of the
support link 144 and displacement lever 145. The mov-
able base 146 is thus supported on the frame member
41 through the support link 144 and the displacement
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lever 145.

[0120] The movable base 146 has a movable base
main body 147, and a screw bar 148 extending outwards
from the movable base main body 147 and slidably pen-
etrated through the upper end portion of the displacement
lever 145. The upper end portion of the support link 144
is pivotably provided to the movable base main body 147.
[0121] Mounted to the screw bar 148 is a spring fas-
tening member 150 whose distance from the movable
base main body 147 can be adjusted. A compression
spring 151 as an elastic member fitted to the screw bar
148 is arranged between the upper end portion of the
displacement lever 147 and the spring fasteningmember
150. The compression spring 151 is compressed be-
tween the upper end portion of the displacement lever
147 and the spring fastening member 150. As a result,
the upper end portion of the displacement lever 147 and
the spring fastening member 150 are urged so as to move
away from each other.

[0122] A pressing shoe 152 as a pressing member is
pivotably provided to the intermediate portion of the dis-
placement lever 147. The pressing shoe 152 is displace-
able between a restraining position where it is pressed
against the governor sheave 8 through the governor rope
9, and a disengaged position where it is moved away
from the governor rope 9. The pressing shoe 152 is dis-
placed between the restraining position and the disen-
gaged position due to the pivotal movement of the dis-
placement lever 147 about the support shaft 141.
[0123] Fixed tothe governor sheave 8 is aratchet gear
153 rotated integrally with the governor sheave 8. The
ratchet gear 153 has a plurality of tooth portions 154 in
its outer peripheral portion.

[0124] Alatch supporting shaft 155 is fixed to the mov-
able base main body 147. A latch 157 having a claw
portion 156 is pivotably provided to the latch supporting
shaft 155. The latch 157 is displaceable between an en-
gaged position where the claw portion 156 is engaged
with the tooth portion 154 of the ratchet gear 153, and a
release position where the claw portion 156 is released
from engagement with the ratchet gear 153. The latch
157 is displaced between the engaged position and the
release position as it pivots about the latch supporting
shaft 155.

[0125] The latch supporting shaft 155 is arranged at a
position lower than the height of the distal end portion of
the claw portion 156 when the latch 157 is in the engaged
position. Further, the cutting angle of the tooth portions
154 with respect to the rotation direction of the ratchet
gear 153 is set such that the trajectory of the claw portion
156 when the latch 157 is pivoted about the latch sup-
porting shaft 155 does not overlap the tooth portions 154.
Accordingly, itis possible to reduce the magnitude of the
drive force required for the operation of displacing the
latch 157 from the engaged position to the release posi-
tion, that is, the return operation.

[0126] Mounted on top of the movable base main body
147 is the electromagnetic actuator 43 of the same con-
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struction as that of Embodiment 1. Amovable rod 158
capable of reciprocating with respect to the electromag-
netic actuator 43 extends horizontally from the electro-
magnetic actuator 43. The movable rod 158 is horizon-
tally reciprocated through the drive of the electromagnet-
ic actuator 43. An elongated hole 163 is provided at the
distal end portion of the movable rod 158. Fixed to the
latch 157 is a latch mounting member 159 slidably fitted
in the elongated hole 163. The latch 157 is displaced into
the engaged position as the movable rod 158 advances,
and is displaced into the release position as the movable
rod 158 retracts.

[0127] When the latch 157 is in the release position,
the movable base main body 147 is supported in a bal-
anced manner by the support link 144 and the displace-
ment lever 145, and the pressing shoe 152 is displaced
into the disengaged position. Further, in the state in which
the ratchet gear 153 is being rotated in the direction in
which the car 3 is being lowered (in the state in which
the ratchet gear 153 is being rotated in the direction C in
the figure), when the latch 157 is displaced into the en-
gaged position, due to the rotation force of the ratchet
gear 153, the movable base main body 147 is displaced
in the direction (leftwards in the figure with respect to the
frame member 41) for causing the pressing shoe 152 to
be displaced into the restraining position.

[0128] It should be noted that the frame member 41 is
provided with a first stopper 160 and a second stopper
161 which regulate the pivotal movement of the support
link 144. With the first stopper 160 regulating the pivotal
movement of the supportlink 144, itis possible to prevent
the pressing shoe 152 from being moved away from the
governor sheave 8 more than necessary. Further, with
the second stopper 161 regulating the pivotal movement
of the support link 144, the force with which the pressing
shoe 152 is pressed onto the governor sheave 8 side
can be prevented from increasing more than necessary,
thereby reducing damage to the governor rope 9.
[0129] Next, the operation of the rope catching device
will be described. During the normal operation, the mov-
able rod 158 is retracted and thus the latch 157 is dis-
placed into the release position. Further, the pressing
shoe 152 is placed in the disengaged position. At this
time, the support link 144 is in abutment with the first
stopper 160.

[0130] When the rotation speeds of the governor
sheave 8 and ratchet gear 153 become abnormal, and
the activation signal from the control device 12 is inputted
to the electromagnetic actuator 43, the movable rod 158
is advanced, so the latch 157 is displaced into the en-
gaged position. As a result, the tooth portion 154 of the
ratchet gear 153 is engaged with the latch 157.

[0131] Thereafter, due to the rotation force of the ratch-
et gear 153, the movable base main body 147 is dis-
placed leftwards in the figure with respect to the frame
member 41, so the pressing shoe 152 is displaced into
the restraining position. At this time, as it is urged by the
compression spring 151, the pressing shoe 152 is
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pressed against the governor sheave 8 through the gov-
ernor rope 9. The governor rope 9 is thus restrained. The
pressing force of the pressing shoe 152 is rendered ap-
propriate through the abutment of the support link 144
against the second stopper 161. The subsequent oper-
ations are the same as those of Embodiment 1.

[0132] As described above, also in the case of the
emergency braking system for an elevator which has the
rope catching device that utilizes the rotation force of the
governor sheave 8 for the restraining force on the gov-
ernor rope 9, by applying the control device 12 according
to each of Embodiments 1 through 4 to the system, the
operation test can be easily and accurately performed
on the brake device of the hoisting machine 4 and on the
rope catching device.

[0133] While inthe above-described embodiments the
safety device applies braking with respect to the over-
speed in the downward direction of the car, braking may
be applied to an overspeed in the upward direction by
vertically inverting the safety device and fitting it onto the
car.

Claims

1. Anemergency braking system for an elevator, char-
acterized by comprising:

a detection portion that detects a position and a
speed of a car;

a control portion having a storage portion storing
an overspeed setting level which, within a pre-
determined section of a hoistway adjoining a ter-
minal end portion of the hoistway, is set to be-
come smaller toward the terminal end portion,
the control portion outputting an activation signal
when a detected speed of the car exceeds the
overspeed setting level at a detected position of
the car obtained based on information from the
detection portion;

a braking portion for braking the car, the braking
portion being activated upon input of the activa-
tion signal; and

a display portion that displays the detected po-
sition and the overspeed setting level at the de-
tected position based on information from the
control portion.

2. Anemergency braking system for an elevator, char-
acterized by comprising:

a detection portion that detects a position and a
speed of a car;

a control portion having a storage portion storing
an overspeed setting level which, within a pre-
determined section of a hoistway adjoining a ter-
minal end portion of the hoistway, is set to be-
come smaller toward the terminal end portion,
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the control portion being switchable between a
normal mode, in which a position of the car can
be found based on information from the detec-
tion portion, and a test mode, in which the posi-
tion of the car can be found based on information
externally inputted, and outputting an activation
signal when a detected speed of the car exceeds
the overspeed setting level at the position of the
car;

a braking portion for braking the car, the braking
portion being activated upon input of the activa-
tion signal; and

a display portion that displays, when in the test
mode, the position of the car and the overspeed
setting level at the position of the car based on
information from the control portion.

An emergency braking system for an elevator ac-
cording to Claim 1, characterized in that: the con-
trol portion is switchable between a normal mode, in
which the car is run under normal operation control,
and a test mode, in which the car is run at the same
speed as a value of the overspeed setting level at a
sampling position spaced apart by a predetermined
distance from the terminal end portion of the hoist-
way; and when in the test mode, the control portion
forcibly outputs the activation signal when the car
reaches an activation position atan intermediate por-
tion of the hoistway.

An emergency braking system for an elevator ac-
cording to Claim 3, characterized in that the display
portion further displays a detected speed of the car
at a position spaced apart by the predetermined dis-
tance from the activation position.

An emergency braking system for an elevator ac-
cording to Claim 3 or 4, characterized in that the
display portion further displays a distance that the
car travels from the activation position until the car
stops.
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FIG. 1
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FIG. 3
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