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(57) A pair of car guide rails for guiding a car are
disposed in a hoistway. The car has a cage and a car
frame supporting the cage. A pair of rail pinching portions
are mounted to the car frame. Each rail pinching portion
has a wedge capable of coming into and out of contact
with each car guide rail, and an actuating mechanism for
pressing the wedge against the car guide rail. The re-
spective actuating mechanisms are actuated independ-
ently from each other. The respective rail pinching por-
tions are arranged so as to sandwich the car therebe-
tween with respect to the horizontal direction.
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Description
Technical Field

[0001] The presentinvention relates to a safety device
for an elevator for forcibly stopping an elevator car that
is being raised and lowered at an abnormal speed.

Background Art

[0002] Conventional elevator apparatuses employ a
safety device for preventing a car from falling. JP
2002-220171 A discloses a safety device with which the
wedge is pressed against each of the pair of car guide
rails to thereby prevent the car from falling. The car is
provided with the safety link connecting between the re-
spective wedges. The wedges and the safety link are
provided below the car. Connected to the safety link is
the governor rope that moves in synchronism with the
raising and lowering of the car. The governor rope is
wound around the sheave of the governor. Accordingly,
clamping of the governor rope by the governor actuates
the safety link, causing the wedges to be simultaneously
pressed against the respective car guide rails.

[0003] Inthe safety device for an elevator as described
above, however, the safety link connecting between the
respective wedges is arranged below the car, so the over-
all vertical length of an elevating body including the car
is enlarged downwards, resulting in an increase in pit
depth (the length of the gap between the lower end por-
tion of the elevating body and the bottom portion of the
hoistway when the car is at rest at the lowest floor). As
a result, the requisite vertical dimension of the hoistway
becomes large, which hinders space saving for the ele-
vator apparatus as a whole.

Disclosure of the Invention

[0004] The presentinvention has been made to solve
the problems as mentioned above, and therefore it is an
obj ect of the present invention to provide a safety device
for an elevator which enables space saving for an eleva-
tor apparatus as a whole.

[0005] According to the presentinvention, a safety de-
vice for an elevator, for braking a car guided by a pair of
guide rails includes a pair of rail pinching portions each
having: a braking member capable of coming into and
out of contact with each of the guide rails; and an actu-
ating mechanism for pressing the braking member
against each of the guide rails. The pair of rail pinching
portions are mounted onto the car and brake the car with
respect to the guide rails upon actuation of the actuating
mechanism. The respective actuating mechanisms are
actuated independently from each other. And the respec-
tive rail pinching portions are arranged so that the rail
pinching portions sandwich the car therebetween with
respect to a horizontal direction.
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Brief Description of the Drawings
[0006]

Fig. 1 is a schematic diagram showing an elevator
apparatus according to Embodiment 1 of the present
invention;

Fig. 2 is a front view showing the car shown in Fig. 1;
Fig. 3 is a side view showing the car shown in Fig. 2;
Fig. 4 is a front view showing the rail pinching portion
shown in Fig. 3;

Fig. 5is a front view showing the rail pinching portion
shown in Fig. 3 when actuated,;

Fig. 6 is a front view showing an elevator apparatus
according to Embodiment 2 of the present invention;
Fig. 7 is a side view showing the elevator apparatus
shown in Fig. 6;

Fig. 8 is a front view showing an elevator apparatus
according to Embodiment 3 of the present invention;
Fig. 9 is a side view showing the elevator apparatus
shown in Fig. 8;

Fig. 10 is a front view showing a counterweight of an
elevator apparatus according to Embodiment 4 of
the present invention;

Fig. 11 is a side view showing the counterweight
shown in Fig. 10;

Fig. 12 is a schematic diagram showing an elevator
apparatus according to Embodiment 5 of the present
invention;

Fig. 13 is a front view showing the rail pinching por-
tion shown in Fig. 12;

Fig. 14 is a front view showing the rail pinching por-
tion shown in Fig. 13 when actuated,;

Fig. 15 is a front view showing the drive portion of
Fig. 14.

Best Mode for carrying out the Invention

[0007] Hereinbelow, preferred embodiments of the
present invention will be described with reference to the
drawings.

Embodiment 1

[0008] Fig. 1is a schematic diagram showing an ele-
vator apparatus according to Embodiment 1 of the
present invention. Referring to the drawing, a pair of car
guide rails 2 are disposed 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 (not shown) for
raising and lowering the car 3 and a counterweight (not
shown). A main rope 4 is wound around a driving sheave
of the hoisting machine. The car 3 and the counterweight
are suspended in the hoistway 1 by the main rope 4. The
car 3 is mounted with a pair of rail pinching portions 5 as
braking means opposed to the respective car guide rails
2. Braking is applied to the car 3 upon actuation of the
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rail pinching portions 5.

[0009] Further, arranged at an upper end portion of the
hoistway 1 is a governor 6 serving as car speed detecting
means for detecting the raising/lowering speed of the car
3. The governor 6 has a governor main body 7, and a
governor sheave 8 rotatable with respect to the governor
main body 7. A rotatable tension pulley 9 is arranged at
a lower end portion of the hoistway 1. A governor rope
10 connected to the car 3 is looped between the governor
sheave 8 and the tension pulley 9. The connecting portion
of the governor rope 10 with the car 3 is vertically recip-
rocated together with the car 3. The governor sheave 8
and the tension pulley 9 are thus rotated at a speed cor-
responding to the raising/lowering speed of the car 3.
[0010] The governor 6 is adapted to actuate a brake
device of the hoisting machine when the raising/lowering
speed of the car 3 reaches a preset overspeed. Further,
the governor 6 is provided with a switch portion 11 serving
as an output portion for outputting an actuating signal to
the rail pinching portions 5 when the lowering speed of
the car 3 reaches a second overspeed (set overspeed)
that is higher than the first overspeed. The switch portion
11 has a contact portion 16 that is mechanically opened
and closed by means of an overspeed lever displaced
according to the centrifugal force of the governor sheave
8 being rotated. The contact portion 16 is electrically con-
nected to a battery 12, which is an uninterruptible power
supply capable of supplying power even in the event of
a power failure, and to a control panel 13 for controlling
the operation of an elevator through a power cable 14
and a connecting cable 15, respectively.

[0011] A control cable (traveling cable) is connected
between the car 3 and the control panel 13. The control
cable includes, in addition to a plurality of power lines
and signal lines, an emergency stop wiring 17 that is elec-
trically connected between the control panel 13 and each
rail pinching portion 5. Upon closure of the contact portion
16, electric power from the battery 12 is supplied to each
rail pinching portion 5 by way of the power cable 14, the
switching portion 11, the connecting cable 15, a power
supply circuit inside the control panel 13, and the emer-
gency stop wiring 17. It should be noted that transmitting
means includes the connecting cable 15, the power sup-
ply circuitinside the control panel 13, and the emergency
stop wiring 17.

[0012] Fig. 2 is a front view showing the car 3 shown
in Fig. 1, and Fig. 3 is a side view showing the car 3
shown in Fig. 2. Referring to the drawings, the car 3 has
a cage 61, and a car frame 62 supporting the cage 61.
The car frame 62 has a pair of vertical frames (vertical
columns) 63, which are each arranged between the cage
61 and each car guide rail 2 and extend upwards from a
floor portion 61a of the cage 61, and an upper frame
(upper beam) 64 arranged above the cage 61 and ex-
tending horizontally between the upper end portions of
the respective vertical frames 63.

[0013] The vertical frames 63 are each provided with
a groove portion 65 extending in the vertical direction
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along the car guide rail 2. A part of each car guide rail 2
is arranged within each groove portion 65.

[0014] The respective rail pinching portions 5 are
mounted to the car frame 62 so as to sandwich the car
3 therebetween with respect to the horizontal direction.
Thatis, eachrail pinching portion 5 is arranged at a height
between the upper end portion and lower end portion of
the car 3 and on both sides with respect to the width
direction of the car 3. Further, each rail pinching portion
5is provided in the groove 65. Further, each rail pinching
portion 5 is provided at the lower end portion of each
vertical frame 63. In this example, each rail pinching por-
tion 5 is arranged at the same height as the floor portion
61a.

[0015] Fig. 4 is a front view showing the rail pinching
portion 5 showninFig. 3, and Fig. 5is a front view showing
the rail pinching portion 5 shown in Fig. 3 when actuated.
Referring to the drawings, a support member 66 is fixed
in place inside each groove portion 65. Each rail pinching
portion 5is supported onthe support member 66. Further,
each rail pinching portion 5 has a wedge 67 serving as
a braking member capable of coming into and out of con-
tact with the car guide rail 2, and an actuating mechanism
68 for pressing the wedge 67 against the car guide rail
2. Each actuating mechanism 68 has a drive portion 69
for displacing the wedge 67 with respect to the car 3, and
a guide portion 70 fixed onto the vertical frames 63 and
for guiding the wedge 67 into or out of contact with the
car guide rail 2. Accordingly, the respective actuating
mechanisms 68 are actuated independently from each
other.

[0016] The guide portion 70 has an inclined surface 71
and a contact surface 72 that are arranged so as to sand-
wich the car guide rail 2 therebetween. The inclined sur-
face 71isinclined with respect to the car guide rail 2 such
that its distance to the car guide rail 2 decreases towards
the upper side. The contact surface 72 is capable of com-
ing into and out of contact with the car guide rail 2. As
the wedge 67 is displaced upwards with respect to the
guide portion 70, the wedge 67 is displaced along the
inclined surface 71. The wedge 67 and the contact sur-
face 72 are thus displaced so as to come closer to each
other, so the car guide rail 2 is pinched between the
wedge 67 and the contact surface 72.

[0017] The drive portion 69 has a spring 73 serving as
an urging portion for urging the wedge 67 upwards to the
guide portion 70 side, and an electromagnet 74 for dis-
placing the wedge 67 downwards so as to move away
from the guide portion 70 against the urging of the spring
73 due to an electromagnetic force generated upon sup-
ply of power.

[0018] The spring 73is connected between the support
member 66 and the wedge 67. The electromagnet 74 is
fixed onto the support member 66. The emergency stop
wirings 17 are connected to the respective electromag-
nets 74 independently from each other. A permanent
magnet 75 opposed to the electromagnet 74 is fixed onto
the wedge 67. Power is supplied to the electromagnet
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74 from the battery 12 (see Fig. 1) upon closure of the
contact portion 16 (see Fig. 1). Each rail pinching portion
5 is actuated when supply of power to the electromagnet
74 is cut off upon opening of the contact portion 16 (see
Fig. 1). Thatis, each wedge 67 is displaced upwards with
respect to the car 3 by an elastic restoring force of the
spring 73 to be pressed against the car guide rail 2.
[0019] Next, operation will be described. During the
normal operation, the contact portion 16 is closed. Ac-
cordingly, electric power from the battery 12 is supplied
to each electromagnet 74. Each wedge 67 is sucked and
held onto the electromagnet 74 by the electromagnetic
force generated due to the supply of power to be sepa-
rated from the car guide rail 2 (Fig. 4).

[0020] When, for example, the speed of the car 3 rises
to reach the first overspeed due to a break in the main
rope 4 orthelike, the brake device of the hoisting machine
is actuated. When the speed of the car 3 further rises to
reach the second overspeed even after the actuation of
the brake device of the hoisting machine, the contact
portion 16 is opened. The supply of power to each elec-
tromagnet 74 of each rail pinching portion 5 is thus cut
off, so the wedge 67 is displaced upwards with respect
tothe car 3 due to the urging of the spring 73. Accordingly,
the wedge 67 is displaced along the inclined surface 71
while contacting the inclined surface 71 to be brought
into contact with and pressed against the car guide rail
2. Thereafter, the wedge 67 is displaced further upwards,
and the contact surface 72 is brought into contact with
the car guide rail 2. The wedge 67 is thus pinched be-
tween the car guide rail 2 and the guide portion 70, so a
large friction force is generated between the car guide
rail 2 and each of the wedge 67 and the contact surface
72, thereby braking the car 3 (Fig. 5).

[0021] To release the braking on the car 3, the car 3
is raised while supplying power to the electromagnet 74
by closing the contact portion 16. Accordingly, the wedge
67 is displaced downwards to be separated from the car
guide rail 2.

[0022] Inthe safety device for an elevator as described
above, the respective rail pinching portions 5 are actuat-
ed independently from each other by the respective ac-
tuating mechanisms 68, thereby making it possible to
dispense with a conventional safety link for connecting
the respective actuating mechanisms 68 to each other.
Each rail pinching portion 5 can be thus arranged in a
side portion of the car 3. Accordingly, each rail pinching
portion 5 can be arranged within the vertical length of the
car 3, thereby reducing the requisite vertical length of an
elevating body including the car 3. Therefore, the requi-
site vertical dimension of the hoistway 1 can be reduced
to thereby achieve space saving for the elevator appa-
ratus as a whole.

[0023] Further, a connecting part such as a safety link,
which is conventionally required for the connection be-
tween the respective rail pinching portions, is removed,
so other devices or the like can be mounted to the car
up to a weight corresponding to the weight of such a
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connecting part. This enables the car to be readily de-
signed according to the intended use, such asfitting glass
to the walls of the car to use the elevator as an observa-
tion elevator.

[0024] Further, each rail pinching portion 5 is mounted
tothe car frame 62, whereby the space for installing each
rail pinching portion 5 onto the car 3 can be easily se-
cured. Further, the car 3 can be braked in a stable man-
ner.

[0025] Further, each rail pinching portion 5 is provided
at the lower end portion of the vertical frame 63, thereby
making it possible to brake the car 3 in a stable manner.

Embodiment 2

[0026] Fig. 6 is a front view showing an elevator appa-
ratus according to Embodiment 2 of the present inven-
tion, and Fig. 7 is a side view showing the elevator ap-
paratus shown in Fig. 6. In this example, each rail pinch-
ing portion 5 is provided in the portion of the groove 65
corresponding to the upper end portion of the vertical
frame 63. Otherwise, the construction and operation of
Embodiment 2 are the same as those of Embodiment 1.
[0027] With such an elevator apparatus as well, the
safety link conventionally mounted to the car can be dis-
pensed with, so each rail pinching portion 5 can be ar-
ranged within the vertical length of the car 3. Therefore,
the elevating body, including the car 3, can be reduced
in vertical length, thereby achieving space saving for the
elevator apparatus as a whole.

Embodiment 3

[0028] Fig. 8is a front view showing an elevator appa-
ratus according to Embodiment 3 of the present inven-
tion, and Fig. 9 is a side view showing the elevator ap-
paratus shown in Fig. 8. In this example, each rail pinch-
ing portion 5 is provided in the portion of the groove 65
corresponding to the intermediate portion of the vertical
frame 63. Otherwise, the construction and operation of
Embodiment 3 are the same as those of Embodiment 1.
[0029] With the above-described elevator apparatus
as well, it is possible to achieve space saving for the
elevator apparatus as a whole in the same manner as in
Embodiments 1, 2.

Embodiment 4

[0030] Fig. 10is a front view showing a counterweight
of an elevator apparatus according to Embodiment 4 of
the present invention, and Fig. 11 is a side view showing
the counterweight shownin Fig. 10. Referring to the draw-
ings, a pair of counterweight guide rails 21 are disposed
in the hoistway 1. A counterweight 22 is arranged be-
tween the counterweight guide rails 21. The counter-
weight 22 has a weight main body 24 including a plurality
of unit weights 23, and a weight frame 25 supporting the
weight main body 24.
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[0031] The weight frame 25 has a lower frame 26 on
which the weight main body 24 is placed, an upper frame
(upper beam) 27 arranged above the lower frame 26,
and a pair of vertical frames (vertical columns) 28 con-
necting the lower frame 26 and the upper frame 27 to
each other. The counterweight 22 and the car 3 are sus-
pended by the main rope 4. The main rope 4 is connected
to the upper frame 27.

[0032] The rail pinching portions 5 that are the same
as those of Embodiment 1 are each mounted to each
vertical frame 28. The rail pinching portions 5 are each
provided at the lower end portion of each vertical frame
28 so as to sandwich the counterweight 22 therebetween
with respect to the horizontal direction. The emergency
stop wiring 17 (traveling cable) is electrically connected
between the control panel 13 and each counterweight
22. Otherwise, the construction and operation of Embod-
iment 4 are the same as those of Embodiment 1.
[0033] In the elevator apparatus as described above,
each rail pinching portion 5 is mounted to the counter-
weight 22, so each rail pinching portion 5 can be arranged
in a side portion of the counterweight 22. Accordingly,
the requisite vertical length of the elevating body, includ-
ing the counterweight 22, can be reduced, thereby
achieving space saving for the elevator apparatus as a
whole.

[0034] Whileinthe above-described example eachrail
pinching portion 5 is provided at the lower end portion of
each vertical frame 28, each rail pinching portion 5 may
be provided at the upper end portion or intermediate por-
tion of each vertical frame 28.

Embodiment 5

[0035] Fig. 12 is a schematic diagram showing an el-
evator apparatus according to Embodiment 5 of the
present invention. Referring to the drawing, provided in
the hoistway 1 is a car speed sensor 31 as car speed
detecting means for detecting the speed of the car 3. An
output portion 32 electrically connected to the car speed
sensor 31 is mounted in the control panel 13. The battery
12 is connected to the output portion 32 via the power
cable 14. Electric power for detecting the speed of the
car 3 is supplied to the car speed sensor 31 from the
output portion 32. A speed detection signal from the car
speed sensor 31 is inputted to the output portion 32.
[0036] The car 3 is mounted with a pair of rail pinching
portions 33 serving as braking means for braking the car
3. The respective rail pinching portions 33 are arranged
so as to sandwich the car 3 therebetween with respect
to the horizontal direction. In this example, each rall
pinching portion 33 is provided at an end portion of a floor
portion 3a of the car 3.

[0037] The output portion 32 and each rail pinching
portion 33 are electrically connected to each other by the
emergency stop wiring 17. When the speed of the car 3
becomes the second overspeed, actuating signals in the
form of actuating electric power are outputted from the
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output portion 32 independently to the respective rail
pinching portions 33. The respective rail pinching por-
tions 33 are actuated independently from each other
when inputted with the actuating signals.

[0038] Fig. 13 is a front view showing the rail pinching
portion 33 shown in Fig. 12, and Fig. 14 is a front view
showing the rail pinching portion 33 shown in Fig. 13
when actuated. Referring to the drawings, the rail pinch-
ing portion 33 has a wedge 34 as a braking member
capable of coming into and out of contact with the car
guide rail 2, an actuator portion 35 connected to a lower
portion of the wedge 34, and a guide portion 36 arranged
above the wedge 34 and fixed to the car 3. The wedge
34 and the actuator portion 35 are provided so as to be
vertically movable with respect to the guide portion 36.
As the wedge 34 is displaced upwards with respect to
the guide portion 36, that is, to the guide portion 36 side,
the wedge 34 is guided by the guide portion 36 into con-
tact with the car guide rail 2. It should be noted that an
actuating mechanism 51 includes the actuator portion 35
and the guide portion 36.

[0039] The actuator portion 35 has a cylindrical contact
portion 37 capable of coming into and out of contact with
the car guide rail 2, a contact-portion displacing mecha-
nism 38 for displacing the contact portion 37 into and out
of contact with the car guide rail 2, and a support portion
39 supporting the contact portion 37 and the contact-
portion displacing mechanism 38. The contact portion 37
is lighter than the wedge 34 such that the contact portion
37 can be readily displaced by the contact-portion dis-
placing mechanism 38. The contact-portion displacing
mechanism 38 has a movable portion 40, which is capa-
ble of reciprocating displacement between a contact po-
sition where the contact portion 37 is held in contact with
the car guide rail 2 and a released position where the
contact portion 37 is separated from the car guide rail 2,
and a drive portion 41 for displacing the movable portion
40.

[0040] The support portion 39 and the movable portion
40 are provided with a support guide hole 42 and a mov-
able guide hole 43, respectively. The inclination angles
of the support guide hole 42 and the movable guide hole
43 with respect to the car guide rail 2 are different from
each other. The contact portion 37 is slidably fitted in the
support guide hole 42 and the movable guide hole 43.
The contact portion 37 slides within the movable guide
hole 43 according to the reciprocating displacement of
the movable portion 40, and is displaced along the lon-
gitudinal direction of the support guide hole 42. As a re-
sult, the contact portion 37 is moved into and away from
contact with the car guide rail 2 at an appropriate angle.
When the contact portion 37 comes into contact with the
car guide rail 2 as the car 3 descends, braking is applied
to the wedge 34 and the actuator portion 35, displacing
them toward the guide portion 36 side.

[0041] Mountedonthe upperside ofthe support portion
39isahorizontal guide hole 47 extending in the horizontal
direction. The wedge 34 is slidably fitted in the horizontal
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guide hole 47. That is, the wedge 34 is capable of recip-
rocating displacement in the horizontal direction with re-
spect to the support portion 39.

[0042] The guide portion 36 has an inclined surface 44
and a contact surface 45 which are arranged so as to
sandwich the car guide rail 2 therebetween. The inclined
surface 44 is inclined with respect to the car guide rail 2
such that the distance between it and the car guide rail
2 decreases with increasing proximity to its upper portion.
The contact surface 45 is capable of moving into and
away from contact with the car guide rail 2. As the wedge
34 and the actuator portion 35 are displaced upward with
respectto the guide portion 36, the wedge 34 is displaced
along the inclined surface 44. As a result, the wedge 34
and the contact surface 45 are displaced so as to ap-
proach each other, and the car guide rail 2 becomes
lodged between the wedge 34 and the contact surface 45.
[0043] Fig. 15is a front view showing the drive portion
41 of Fig. 14. Referring to the drawing, the drive portion
41 has a disc spring 46 serving as an urging portion and
attached to the movable portion 40, and an electromag-
net 48 for displacing the movable portion 40 by an elec-
tromagnetic force generated upon supply of electric cur-
rent thereto.

[0044] The movable portion 40 is fixed to the central
portion of the disc spring 46. The disc spring 46 is de-
formed due to the reciprocating displacement of the mov-
able portion 40. As the disc spring 46 is deformed due
to the displacement of the movable portion 40, the urging
direction of the disc spring 46 is reversed between the
contact position (solid line) and the separated position
(broken line). The movable portion 40 is retained at the
contact or separated position as it is urged by the disc
spring 46. That is, the contact or separated state of the
contact portion 37 with respect to the car guide rail 2 is
retained by the urging of the disc spring 46.

[0045] The electromagnet 48 has a first electromag-
netic portion 49 fixed to the movable portion 40, and a
second electromagnetic portion 50 opposed to the first
electromagnetic portion 49. The movable portion 40 is
displaceable relative to the second electromagnetic por-
tion 50. The emergency stop wiring 17 is connected to
the electromagnet 48. Upon inputting an actuation signal
to the electromagnet 48, the first electromagnetic portion
49 and the second electromagnetic portion 50 generate
electromagnetic forces so as to repel each other. That
is, upon input of the actuation signal to the electromagnet
48, the first electromagnetic portion 49 is displaced away
from contact with the second electromagnetic portion 50,
together with the movable portion 40.

[0046] It should be noted that for recovery after the
actuation of the rail pinching portion 33, the output portion
32 outputs a recovery signal during the recovery phase.
Input of the recovery signal to the electromagnet 48 caus-
es the first electromagnetic portion 49 and the second
electromagnetic portion 50 to attract each other. Other-
wise, this embodiment is of the same construction as
Embodiment 1.
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[0047] Next, operation is described. During normal op-
eration, the movable portion 40 is located at the separat-
ed position, and the contact portion 37 is urged by the
disc spring 46 to be separated away from contact with
the car guide rail 2. With the contact portion 37 thus being
separated from the car guide rail 2, the wedge 34 is sep-
arated from the guide portion 36, thus maintaining the
distance between the wedge 34 and the guide portion 36.
[0048] Whenthe speed detected by the car speed sen-
sor 31 reaches the first overspeed, this actuates the brak-
ing device of the hoisting machine. When the speed of
the car 3 continues to rise thereafter and the speed as
detected by the car speed sensor 31 reaches the second
overspeed, an actuation signal is output from the output
portion 32 to each rail pinching portion 33. Inputting this
actuation signal to the electromagnet 48 triggers the first
electromagnetic portion 49 and the second electromag-
netic portion 50 to repel each other. The electromagnetic
repulsion force thus generated causes the movable por-
tion 40 to be displaced into the contact position. As this
happens, the contact portion 37 is displaced into contact
with the car guide rail 2. By the time the movable portion
40 reaches the contact position, the urging direction of
the disc spring 46 reverses to that for retaining the mov-
able portion 40 at the contact position. As a result, the
contact portion 37 is pressed into contact with the car
guide rail 2, thus braking the wedge 34 and the actuator
portion 35.

[0049] Since the car 3 and the guide portion 36 de-
scend with no braking applied thereon, the guide portion
36 is displaced downward towards the wedge 34 and
actuator 35 side. Due to this displacement, the wedge
34 is guided along the inclined surface 44, causing the
car guide rail 2 to become lodged between the wedge 34
and the contact surface 45. As the wedge 34 comes into
contact with the car guide rail 2, it is displaced further
upward to wedge in between the car guide rail 2 and the
inclined surface 44. A large frictional force is thus gen-
erated between the car guide rail 2 and the wedge 34,
and between the car guide rail 2 and the contact surface
45, thus braking the car 3.

[0050] During the recovery phase, the recovery signal
is transmitted from the output portion 32 to the electro-
magnet 48. This causes the first electromagnetic portion
49 and the second electromagnetic portion 50 to attract
each other, thus displacing the movable portion 40 to the
separated position. As this happens, the contact portion
37 is displaced to be separated away from contact with
the car guide rail 2. By the time the movable portion 40
reaches the separated position, the urging direction of
the disc spring 46 reverses, allowing the movable portion
40 to be retained at the separated position. As the car 3
ascends in this state, the pressing contact of the wedge
34 and the contact surface 45 with the car guide rail 2 is
released.

[0051] Inthe safety device for an elevator constructed
as described above, the respective actuating mecha-
nisms 51 are actuated independently from each other,



11 EP 1748 017 Al

whereby the respective rail pinching portions 33 can be
arranged so as to sandwich the car 3 therebetween with
respect to the horizontal direction. Accordingly, the reg-
uisite vertical length of the elevating body, including the
car 3, can be reduced, thereby achieving space saving
for the elevator apparatus as a whole.

[0052] While in the above-described example the rail
pinching portions 33 are mounted onto the car 3, the rail
pinching portions 33 may be mounted to the counter-
weight.

[0053] While in the above-described embodiments an
electrical cable is used as the transmitting means for sup-
plying power from the output portion to the safety device,
itis also possible to use a wireless communication device
having a transmitter provided to the output portion and a
receiver provided to the emergency stop mechanism.
Further, an optical fiber cable for transmitting light signals
may also be used.

[0054] Further, while in the above-described embodi-
ments the rail pinching portions apply braking with re-
spectto an overspeed (movement) of the car in the down-
ward direction, braking may be applied to an overspeed
(movement) in the upward direction by vertically inverting
those rail pinching portions and fitting them to the car.

Claims

1. Asafety device for an elevator, for braking a car guid-
ed by a pair of guide rails, comprising:

a pair of rail pinching portions each having: a
braking member capable of coming into and out
of contact with each of the guide rails; and an
actuating mechanism for pressing the braking
member against each of the guide rails, the pair
of rail pinching portions being mounted onto the
car and braking the car with respect to the guide
rails upon actuation of the actuating mechanism,
the safety device being characterized in that:
the respective actuating mechanisms are actu-
ated independently from each other; and

the respective rail pinching portions are ar-
ranged so that the rail pinching portions sand-
wich the car therebetween with respect to a hor-
izontal direction.

2. Asafety device for an elevator according to Claim 1,
characterized in that:

the car has a cage and a car frame surrounding
the car; and

the respective rail pinching portions are mount-
ed onto the car frame.

3. A safety device for an elevator, for braking a coun-
terweight guided by a pair of guide rails, comprising:
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a pair of rail pinching portions each having: a
braking member capable of coming into and out
of contact with each of the guide rails; and an
actuating mechanism for pressing the braking
member against each of the guide rails, the pair
of rail pinching portions being mounted onto the
counterweight and braking the counterweight
with respect to the guide rails,

the safety device being characterized in that:
the respective actuating mechanisms are actu-
ated independently from each other; and

the respective rail pinching portions are ar-
ranged so that the rail pinching portions sand-
wich the counterweight therebetween with re-
spect to a horizontal direction.
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FIG. 8
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