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(54) BRAKE SYSTEM FOR ELEVATOR

(57) A braking device for an elevator comprises a
shoe-housing mechanism (10) which has a shoe-press-
ing surface (15) of which the upper part narrows towards
the guiderail (3), and is fixed to the car frame (2). The
shoe-housing mechanism (10) has a braking surface
(12a) facing the guiderail (3) and a rear surface (12b)
facing the shoe-pressing surface (15), and on the brak-
ing surface (12a), a first shoe (12) on which a housing
groove (17) which has a bottom surface (18) of which

the lower part narrows towards the guiderail (3), is
housed. In the housing groove (17), a second shoe (13)
having a braking surface (13a) facing the guiderail (3)
and a rear surface (13b) facing the bottom surface (18),
is housed. Also, the first shoe (12) and the second shoe
(13) are activated respectively to brake in cases where
the car (1) accelerates abnormally upward/downward
by a lever (5) which operates simultaneously with a gov-
ernor rope (4) via a pin (6).
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Description
Technical Field

[0001] The present invention relates to a braking de-
vice for an elevator which is activated at abnormal ac-
celeration of the elevator car in both upward and down-
ward directions.

Background Art

[0002] Elevator systems of which the elevator car
travels through the hoistway guided by guiderails are
equipped with a braking device which stops the elevator
in cases where the elevator exceeds the rated speed
and continues to accelerate overspeed due to malfunc-
tion of equipment, breaking of the main rope, or the like.
With this braking device, when an abnormality occurs to
the elevator and the speed of the elevator car exceeds
a predetermined speed, the governor grips the governor
rope, the shoes of the braking device which operate si-
multaneously with the governor rope via the lever are
driven, the shoes are pressed to the guiderails, and the
car is stopped. Most of this kind of conventional braking
devices could be activated only when the car accelerat-
ed overspeed downward. On the other hand, in Japa-
nese examined patent publication No. 2698705, a brak-
ing device which is activated also when the car acceler-
ates abnormally overspeed upward is disclosed. This
braking device has two pairs of shoes which are provid-
ed so as to sandwich the guiderails on both sides as in
conventional braking devices, however, it adopts a con-
struction in which the shoes of one side are activated
when the car accelerates overspeed downward, and the
shoes of the other side are activated when the car ac-
celerates overspeed upward. Therefore, in this con-
struction, itis necessary to move the shoes that face the
guiderails of both sides both upward and downward,
thus the number of parts such as operating bars etc. be-
comes large, and the structure becomes complex.
[0003] The present invention has as its intention the
provision of a braking device in which a pair of shoes to
be activated is needed on only one side, and which is
activated also at abnormal upward acceleration without
increasing the number of parts.

Disolosure of the Invention

[0004] The braking device for an elevator in the
present invention comprises: a shoe-housing mecha-
nism which is fixed on the elevator car facing an elevator
car guiderail and which has a shoe-pressing surface of
which the upper part narrows toward the guiderail; a first
shoe which is housed in the shoe-housing mechanism,
and which has a braking surface facing the guiderail,
and which has a rear surface facing the shoe-pressing
surface, and which has a housing groove forming on the
braking surface and having a bottom surface of which
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the lower part narrows toward the guiderail; and a sec-
ond shoe which is housed in the housing groove of the
first shoe, and which has a braking surface facing the
guiderail and a rear surface facing the bottom surface
of the housing groove. The braking device activates
both the first and second shoes by driving the first shoe
upward when the elevator car accelerates abnormally
downward, and the second shoe downward when the
elevator car accelerates abnormally upward, with a le-
ver which operates simultaneously with the governor
rope.

[0005] The braking device also has a pin which is
passed through a long hole formed along the inclining
direction of the bottom surface of the housing groove on
one of the side surfaces of the housing groove of the
first shoe and a long hole formed on one of the ends of
the lever, and which is fixed on one of the side surfaces
of the second shoe, and the first shoe and the second
shoe are driven by means of this pin.

[0006] Furthermore, the lever is formed in a long
shape, the long hole on one of the ends thereof is formed
along the lengthwise direction of the lever, and is rota-
tionally movable with the other end as the pivot, and the
governor rope is attached closer to the long hole than
to this pivot.

[0007] Moreover, the shoe housing mechanism has a
locking surface which controls downward movement of
the first shoe, and the first shoe is placed on this locking
surface during normal travel of the elevator car.

[0008] According to the above-mentioned invention,
it is possible to obtain a braking device which can be
activated not only at abnormal downward acceleration
as in the past, but also at abnormal upward acceleration,
with a structure that moves a pair of shoes of only one
side, without increasing the number of parts nor making
the structure complex.

Brief Description of the Drawings
[0009]

Figure 1 is a side view of a braking device part of
an elevator car for explaining the main parts of the
braking device for an elevator in accordance with
the first embodiment of the present invention during
normal travel of the elevator car.

Figure 2 is a drawing showing the configuration of
a shoe of the movable side of the braking device for
an elevator in accordance with the first embodiment
of the present invention.

Figure 3 is a side view of the braking device part for
explaining the motion of the braking device for an
elevator in accordance with the first embodiment of
the present invention at abnormal downward accel-
eration of the elevator car.

Figure 4 is a side view of the braking device part for
explaining the motion of the braking device for an
elevator in accordance with the first embodiment of
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the present invention at abnormal upward acceler-
ation of the elevator car.

Figure 5 is a drawing showing the configuration of
the movable side shoes of the braking device for an
elevator in accordance with the second embodi-
ment of the present invention.

Best Mode for Carrying out the Invention

[0010] To describe the present invention in more de-
tail, the invention will be described by referring to the
accompanying drawings. In each of the drawings, the
same numerals are given to the same parts or the cor-
responding parts, and repeated explanation will be ap-
propriately simplified or omitted.

First Embodiment

[0011] Figure 1 is a side view of a braking device part
of an elevator car for explaining the main parts of the
braking device for an elevator in accordance with the
first embodiment of the present invention during normal
travel of the elevator of the elevator car. Figure 2 is a
drawing showing the configuration of the shoes of the
movable side of the braking device for an elevator in ac-
cordance with the first embodiment of the presentinven-
tion. Figure 2(A) is a drawing showing the positional re-
lation between the shoes during normal travel of the car
and at a state in which the braking device is activated
at abnormal downward acceleration. The left drawing is
an elevation of the shoes seen from the braking side,
and the right drawing is a side view of the shoes. Figure
2(B) is a side view showing the positional relation be-
tween the shoes at abnormal downward acceleration.
[0012] The braking device for an elevator in accord-
ance with the first embodiment of the present invention
is composed as a emergency stop device that is activat-
ed with the aim of stopping the elevator in the case
where it continues to accelerate over the rated speed
due to causes such as malfunction of equipment, break-
ing of the main rope, etc.

[0013] In Figure 1, it is shown that the elevator car
travels through the hoistway guided by a pair of elevator
car guiderails 3 (in Figure 1 and the remaining figures,
only one of the guiderails is shown because they are
side views showing only one side of the car 1, however,
in fact, there is another guiderail 3 corresponding to the
opposite side of the car 1 which is not shown in the fig-
ures). Also, a car frame 2, which is a strengthening
member, is attached to the elevator car 1 to support the
cab.

[0014] Next: the shoe-housing mechanisms 10 are
fixed to the car frame 2 in the lower part of the elevator
car 1, facing the pair of elevator car guiderails 3. Here,
in Figure 1 (and in the following figures), the shoe-hous-
ing mechanism 10 of only one side is shown, however
in fact, there is a pair provided on each of the car frames
2 on both sides of the car 1, corresponding to the pair
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of guiderails 3. The shoe-housing mechanism 10 has a
gripping metal 11 which functions as a case to house
components such as a plurality of shoes, springs, etc.
In the gripping metal 11, there are housed shoes of the
movable side and the receiving side which face each
other holding the guiderail 3 between them.

[0015] The shoe of the movable side of one side com-
prises a first shoe 12 and a second shoe 13. Here, the
configurations of the first shoe 12 and the second shoe
13 will be explained in detail referring to Figure 2. The
first shoe 12, which has a wedge-shaped external form,
has a braking surface 12a which faces the guiderail 3,
and the rear surface 12b, which is opposite to the brak-
ing surface 12a, is inclined so as to narrow at the upper
part towards the guiderail 3. On this braking surface 12a,
a housing groove 17 is formed for housing the second
shoe 13, and the bottom surface 18 of the housing
groove 17 is inclined so as to narrow at the lower part
towards the guiderail 3, contrary to the rear surface 12b.
Furthermore, on one of the side surfaces of the housing
groove 17 of the first shoe 12, a long hole 12c is formed
along the same inclining direction as the bottom surface
18 of the housing groove 17. On the other hand, the sec-
ond shoe 13, which, like the first shoe 12, has a wedge-
shaped external form, is housed in the housing groove
17 of the first shoe 12, and has a braking surface 13a
which faces the guiderail 3, and the rear surface 13b of
the braking surface 13a faces the bottom surface 18 of
the housing groove 17 of the first shoe 12, and is of the
same inclination angle. In other words, the construction
is that: the aforementioned first shoe 12 has inclined sur-
facesi.e. the rear surface 12b of the braking surface 12a
and the bottom surface 18 of the housing groove 17,
which are in the opposite direction to each other; the first
shoe 12 is activated at abnormal downward acceleration
being guided by the rear surface 12b; and the second
shoe 13, which is the other shoe, is activated at abnor-
mal upward acceleration being guided by the bottom
surface 18. Furthermore, a pin 6 is passed through the
long hole 12c of the first shoe 12 and fixed to one of the
side surfaces of the second shoe 13 in the state where
the second shoe 13 is housed in the housing groove 17
and the bottom surface 18 and the rear surface 13b
overlap each other. To describe in further detail, the pin
6 is fixed to the second shoe 13 in the position in which
it comes to the top end of the long hole 12¢ when the
second shoe 13 is in a position during normal ascent
and descent of the elevator car 1 as shown in Figure 2
(A), and in this case, the second shoe 13 is arranged so
that the braking surface 13a becomes more inside the
housing groove 17 than the braking surface 12a of the
first shoe 12. The second shoe 13 moves in the area
where the pin 6 moves along the long hole 12c of the
first shoe 12. As shown in Figure 2(B), the relation be-
tween the shoes and the pin is set so that the braking
surface 13a of the second shoe 13 is possible of moving
outside the braking surface 12a of the first shoe 12 in
the position where the pin 6 comes to the lower end of
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the long hole 12c.

[0016] Next, returning to Figure 1; the gripping metal
11 comprises a shoe-pressing surface 15 which faces
the rear surface 12b of the first shoe 12. Also, between
the rear surface 12b of the first shoe 12 and the shoe-
pressing surface 15, a roller 20 is provided to smoothen
the movement of the first shoe 12 at activation of the
braking device. The gripping metal 11 has a locking sur-
face 16 below the first shoe 12 which controls down-
wards movement of the first shoe 12.

[0017] Next, a receiving side shoe 14 is provided in
the position which faces the movable side shoe which
comprises of the aforementioned first shoe 12 and sec-
ond shoe 13, with the guiderail 3 between it and the mov-
able side shoe. The receiving side shoe 14 has a braking
surface 14a which faces the guiderail 3, and between
the rear surface 14b of the braking surface 14a and the
gripping metal 11, there are provided springs 19 that ex-
pand and contract in the direction perpendicular to the
braking surface 14a: in this first embodiment, two
springs in parallel.

[0018] Next: a lever 5 is formed in a long shape; at
one end a long hole 5c¢ is formed along the lengthwise
direction of the lever, and the other end is fixed to the
car frame 2 rotationally movable with the other end as
the pivot. Further, as for the lever 5, a governor rope 4
is attached closer to the long hole 5c¢ than to the pivot
fixed to the car frame 2 (in this embodiment, between
the pivot of the lever 5 and the long hole 5c). Also, the
pin 6 fixed to the second shoe 13 is passed through both
the long hole 12c of the first shoe 12 and the long hole
5c of the lever 5, and it is constructed so that driving of
the first shoe 12 and the second shoe 13 by the lever 5
is possible due to this.

[0019] Next, the motion of the braking device for an
elevator constructed in the above-mentioned manner
will be explained.

[0020] Figure 3 is a side view of the braking device
part of the elevator car for explaining the motion of the
braking device for an elevator at abnormal downward
acceleration in accordance with the first embodiment of
the present invention, and Figure 4 is a side view of the
braking device part of the elevator car for explaining the
motion of the braking device for an elevator at abnormal
upward acceleration in accordance with the first embod-
iment of the present invention.

[0021] Inthe braking device for an elevator in accord-
ance with the first embodiment of the present invention,
the components of the shoe-housing mechanism 10 are
arranged in the positional relations as shown in Figure
1. That is, the first shoe 12 is placed on the locking sur-
face 16 of the gripping metal 11, and the whole second
shoe 13 is housed in the housing groove 17 so that the
braking surface 13a of the second shoe comes inside
the housing groove 17 more than the braking surface
12a of the first shoe. Also, the pin 6 is arranged in a
position at the upper end of the long hole 12c of the first
shoe 12; as for the lever 5, the lengthwise direction
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thereof becomes horizontal, and the long hole 5¢ formed
on the lever 5 is also arranged horizontally. Further-
more, in this state, the governor rope 4, which is con-
nected to the lever 5, moves up and down the hoistway
along with the car 1. Here, as shown in Figure 3, in the
case where the elevator car 1 accelerates abnormally
downward, the governor (not shown), which detects
overspeed of the car 1, is activated and grips the gov-
ernor rope 4. In accordance to this, the lever 5, which
had until then been descending together with the car 1,
is rotated by the governor rope 4, and the long hole 5¢
on the left side of the lever 5 is pulled up. According to
this rotation of the lever 5, the rear surface 12b of the
first shoe 12, which is engaged to the lever 5 via the pin
6, is moved upward along the shoe-pressing surface 15
of the gripping metal 11 by means of the roller 20, and
is pushed between the gripping metal 11 and the guid-
erail 3. As aresult of this, the braking surface 12a of the
first shoe is pressed to the guiderail 3, and also the grip-
ping metal 11 is moved in the direction to which it is
pushed back by the guiderail 3 as a reaction. That is,
referring to Figure 3, the car frame 2, to which is fixed
the gripping metal 11, and also the whole car 1 are
moved to the right. According to this, the braking surface
14a of the receiving side shoe 14 at the opposite side
of the first shoe 12 is pressed against the guiderail 3,
and the pressing forces of the shoes of both sides stops
the car 1. On this occasion, the deceleration speed of
the elevator car 1 is adjusted by adjustment of the press-
ing force of the receiving side shoe 14 to the guiderail 3
by adjustment of the setting of the spring force of the
spring 19 provided on the rear surface 14b of the receiv-
ing side shoe 14. The above-mentioned is the motion of
the braking device in the case where the elevator car 1
accelerates abnormally in the downward direction, and
in this case the second shoe is not activated, so as for
the motion, it is similar to that of a conventional braking
device wherein only one side of the shoes are moved,
however, in this first embodiment, it is different from con-
ventional braking devices in respect that it is possible to
activate the braking device at abnormal upward accel-
eration.

[0022] Next, referring to Figure 4, the motion of the
braking device for an elevator at abnormal upward ac-
celeration in accordance with the first embodiment of the
present invention will be explained. Also in this case, the
governor detects abnormal acceleration of the elevator
car 1, and the governor rope 4 is gripped. In accordance
with this, the lever 5, which had until then been ascend-
ing together with the elevator car 1, is rotated by the
governor rope 4, and the long hole 5c on the left side of
the lever 5 is pulled down. According to this rotation of
the lever 5, firstly, the rear surface 13b of the second
shoe 13, which is engaged to the lever 5 via the pin 6,
is moved downward along the bottom surface 18 of the
housing groove 17 of the shoe 12, as the pin 6 moves
downward along the long hole 12c formed on the first
shoe 12. In this case, as the first shoe 12 is placed on
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the locking surface 16 of the gripping metal 11, the first
shoe 12 does not move downward and only the second
shoe 13 moves, and the second shoe 13 is pushed be-
tween the gripping metal 11 and the guiderail 3. For this
reason, the bottom surface 18 of the housing groove 17
of the first shoe 12 functions as a pressing surface, and
presses the braking surface 13a of the second shoe
against the guiderail 3, and also the gripping metal 11
is moved in the direction to which it is pushed back by
the guiderail 3 as a reaction. That is, referring to Figure
4, the car frame 2, to which is fixed the gripping metal
11, and also the whole car 1 are moved to the right. Ac-
cording to this, the braking surface 14a of the receiving
side shoe 14 is pressed against the guiderail 3, and the
pressing forces of the shoes of both sides stops the car
1. Also, similarly to abnormal downward acceleration,
the deceleration speed of the elevator car 1 is adjusted
by adjustment of the pressing force of the receiving side
shoe 14 to the guiderail 3 by adjustment of setting of the
spring force of the spring 19 provided on the rear surface
14b of the receiving side shoe 14. In addition to this, in
this first embodiment, as the movable side shoes that
are used for braking in the upward and downward direc-
tions are different, it is possible to set the deceleration
speed of the car 1 of the upward and downward direc-
tions separately by making a difference in the material,
surface area, etc. of the braking surfaces of each of the
shoes. Furthermore, by passing the pin 6 through the
long hole 12c¢ of the first shoe 12 and the long hole 5¢
of the lever 5, and also by fixing it to the second shoe
13, it is possible to drive two shoes (shoe 12 and shoe
13) with just one lever.

[0023] According to the above, in the braking device
for an elevator in accordance with the first embodiment
of the presentinvention, the structure wherein the shoes
of only one side are activated as in conventional braking
devices is fundamentally taken over, and by dividing the
shoe of the movable side into two shoes which corre-
spond respectively to the upward and downward direc-
tions, it is possible to obtain a braking device which is
activated not only at abnormal downward acceleration
as before, but also at abnormal upward acceleration,
without increasing much parts of equipment nor making
the structure cocriplex. Itis also possible to improve pro-
ductivity.

Second Embodiment

[0024] Figure 5is adrawing showing the configuration
of movable side shoes of a braking device for an eleva-
tor in accordance with the second embodiment of the
present invention. Figure 5(A) is a drawing showing the
positional relation between the shoes during normal
travel of the car, and at a state in which the braking de-
vice is activated at abnormal downward acceleration.
The left drawing is an elevation of the shoes seen from
the braking surface side, and the right drawing is a side
view of the shoes. Figure 5(B) is a side view showing
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the positional relation between the shoes at abnormal
upward acceleration.

[0025] As shown in Figure 5, in the braking device for
an elevator in accordance with the second embodiment
of the present invention, a roller 21 is provided between
the bottom surface 18 of the housing groove 17 formed
on the first shoe 12 and the rear surface 13b of the sec-
ond shoe 13. As the structures and the motions of the
other parts are the same as in the first embodiment, ex-
planation for the other parts will be omitted by giving the
same numerals to the same or the according parts. Due
to this, in the case where the elevator car 1 abnormally
accelerates upward and the lever 5 drives the second
shoe 13, for example, by taking a large area as the brak-
ing surface 13a in order to increase the braking force of
the shoe 13, as aresult, also the surface area of the rear
surface 13b increases, and it is possible to drive the
shoe 13 smoothly by providing the roller 21 as the oc-
casion demands, such as in a case where the sliding
resistance on the rear surface 13b at driving of the shoe
13 becomes large. Also, successful outcome as in the
first embodiment can be achieved.

Industrial Applicability

[0026] As described above, the braking device in the
present invention can be activated not only at abnormal
downward acceleration of the elevator car, but also at
abnormal upward acceleration. According to this, for ex-
ample, in a case where the elevator car accelerates ab-
normally upward due to malfunction of elevator equip-
ment or the like in the state where the counterweight is
heavier than the elevator car because the number of
persons riding is small, it is possible to stop the elevator
car without failure, so it is useful as an elevator with im-
proved safety.

[0027] Furthermore, compared with a conventional
braking device, as the braking device for an elevator in
accordance with the present invention can be activated
at both upward and downward abnormal acceleration
without increasing the number of parts of equipment nor
making the structure complex, it is useful as an elevator
with improved productivity.

Claims
1. A braking device for an elevator comprising:

a shoe-housing mechanism, fixed to an eleva-
tor car facing an elevator car guiderail, having
a shoe-pressing surface of which the upper part
narrows towards said guiderail;

a first shoe, housed in the shoe-housing mech-
anism, having a braking surface which faces
said guiderail, having a rear surface which fac-
es said shoe-pressing surface, and having a
housing groove which is formed on said braking
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surface and which has a bottom surface of
which the lower part narrows towards said guid-
erail;

a second shoe, housed in said housing groove
of said first shoe, having a braking surface
which faces said guiderail and a rear surface
which faces said bottom surface of said hous-
ing groove;

wherein both of said first shoe and said sec-
ond shoe are activated respectively to brake by driv-
ing said first shoe upward in the case where said
elevator car accelerates abnormally downward,
and by driving said second shoe downward in the
case where said elevator car accelerates abnormal-
ly upward, by means of a lever which operates si-
multaneously with a governor rope.

The braking device for an elevator according to
claim 1, comprising a pin which is passed through
a long hole formed on one of the side surfaces of
said housing groove of said first shoe along the di-
rection of inclination of the bottom surface of said
housing groove and a long hole formed on one of
the ends of said lever, also fixed to one of the side
surfaces of said second shoe, wherein said first
shoe and said second shoe are driven via said pin.

The braking device for an elevator according to
claim 2, wherein said lever is formed in a long
shape; said long hole on one of the ends of said
lever is formed along the lengthwise direction of
said lever; said lever is rotatably movable with the
other end of said lever as the pivot; and said gov-
ernor rope is attached closer to said long hole than
to said pivot.

The braking device for an elevator according to
claim 2 or 3, wherein said shoe-housing mechanism
comprises a locking surface to control downward
movement of the first shoe, and said first shoe is
placed on said locking surface during normal travel
of said elevator car.

The braking device for an elevator according to any
one of claims 1 through 4, wherein a roller is pro-
vided between said bottom surface of housing
groove of said first shoe and said rear surface of
said second shoe.
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