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(54) ELEVATOR APPARATUS

(57)  Anelevator apparatus according to the present
invention includes a hoistway; a hoisted body ascending
and descending inside the hoistway; a buffer disposed FIG . 1
in a pit in a lower portion of the hoistway, for stopping
the hoisted body and for absorbing mechanical shock

therefrom; an arm disposed under the hoisted body, for 4
tracking vertical movement of the hoisted body; and a ]
switch activated in response to downward movement of 5 9
the arm, for stopping the hoisted body. As the switch and > L2
the arm are disposed inside a vertical plane of projection
of the hoisted body, a cross-sectional area of a hoistway L —— 1 6
is reduced.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an elevator
apparatus including a buffer disposed in a pit in a lower
portion of a hoistway, for stopping a car that has de-
scended below a landing position of a lowermost floor,
for example, and for absorbing mechanical shock there-
from.

BACKGROUND ART

[0002] Conventional elevator apparatuses are known
in which a lowermost floor overtravel control switch and
an uppermost floor overtravel control switch are each
disposed in a pit of a floor portion of a hoistway, the
switches being activated to make the car perform an
emergency stop by a car cam and a counterweight cam
respectively disposed on a car and a counterweight
coming into contact with these switches. (See Japanese
Patent Laid-Open No. HEI 7-157219 (Gazette, Figure
1), for example.)

[0003] However, in such cases, because the car cam
is secured to a side surface of the car and the counter-
weight cam is also secured to a side surface of the coun-
terweight, and the lowermost floor overtravel control
switch is disposed even further outward than the car
cam inside the hoistway, and the uppermost floor over-
travel control switch is also disposed even further out-
ward than the counterweight cam inside the hoistway,
there have been problems such as the cross sectional
area of the hoistway being increased.

DISCLOSURE OF INVENTION

[0004] The presentinvention aims to solve the above
problems and an object of the present invention is to
provide an elevator apparatus enabling a cross-section-
al area of a hoistway to be reduced, etc.

[0005] Inorderto achieve the above object, according
to one aspect of the present invention, there is provided
an elevator apparatus including: a hoistway; a hoisted
body ascending and descending inside the hoistway; a
buffer disposed in a pit in a lower portion of the hoistway,
for stopping the hoisted body and for absorbing me-
chanical shock therefrom; an arm disposed under the
hoisted body, for tracking vertical movement of the hoist-
ed body; and a switch activated in response to down-
ward movement of the arm, for stopping the hoisted
body, the switch and the arm being disposed inside a
vertical plane of projection of the hoisted body.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

Figure 1 is a structural diagram of an elevator ap-
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paratus according to Embodiment 1 of the present
invention;

Figure 2 is a structural diagram of the elevator ap-
paratus in Figure 1 during operation;

Figure 3 is a cross section taken along line Ill - Il
in Figure 2;

Figure 4 is a structural diagram of an elevator ap-
paratus according to Embodiment 2 of the present
invention;

Figure 5 is a structural diagram of an elevator ap-
paratus according to Embodiment 3 of the present
invention; and

Figure 6 is a structural diagram of an elevator ap-
paratus according to Embodiment 4 of the present
invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0007] Preferred embodiments of the present inven-
tion will now be explained with reference to the draw-
ings, and members and portions identical or equivalent
in each of the embodiments will be given identical num-
bering.

Embodiment 1

[0008] Figure 1 is a structural diagram of an elevator
apparatus according to Embodiment 1 of the present in-
vention.

[0009] This elevator apparatus includes: a hoistway
1; a machine room 2 formed in an upper portion of the
hoistway 1; a hoisting machine 9 disposed inside the
machine room 2; a car 7 constituting a hoisted body and
a counterweight 8 constituting a hoisted body, suspend-
ed like well buckets by means of a rope 6 on a sheave
4 of the hoisting machine 9 and a deflection sheave 5;
a car buffer 11 secured in a pit 10 in a lower portion of
the hoistway 1 directly under the car 7; and a counter-
weight buffer 12 secured in the pit 10 in the lower portion
of the hoistway 1 directly under the counterweight 8.
[0010] The elevator apparatus includes: a car arm 13
secured to the car buffer 11; an upper portion terminal
safety switch 14 secured to the car buffer 11, constitut-
ing a limit switch during maintenance inspections; and
a lower portion terminal safety switch 15 constituting a
limit switch operating before the car buffer 11 finishes
operating.

[0011] The car buffer 11 is a hydraulic buffer with an
orifice bar, and includes: a base 16; a buffer main body
17 secured to the base 16; two pairs of bar-shaped
guides 18 disposed so as to be secured to the base 16
in front of and behind the buffer main body 17 respec-
tively; an angular U-shaped guide plate 19 that can slide
vertically relative to the guides 18; and springs 22 dis-
posed so as to surround the guides 18 and force the
guide plate 19 toward the car 7. The buffer main body
17 includes: a cylindrical fixed portion 20 containing oil;
and a cylindrical movable portion 21 vertically slidable
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relative to the fixed portion 20.

[0012] Moreover, a counterweight 8 side of this ele-
vator apparatus also has a construction similar to a car
7 side.

[0013] Specifically, it includes: a counterweight arm
30 secured to the counterweight buffer 12; an upper por-
tion terminal safety switch 31 secured to the counter-
weight buffer 12, constituting a limit switch during main-
tenance inspections; and a lower portion terminal safety
switch 32 constituting a limit switch operating before the
counterweight buffer 12 finishes operating. The coun-
terweight buffer 12 also includes: a base 33; a buffer
main body 34 constituted by a fixed portion 38 and a
movable portion 39; bar-shaped guides 35; a guide plate
36; and springs 37, all similar to those of the car buffer
11.

[0014] Next, operation of an elevator apparatus hav-
ing the above construction will be explained.

[0015] During operation of the above elevator appa-
ratus, if, for some reason, the car 7 overtravels and de-
scends below a lowermost floor landing position, a bot-
tom surface of the car 7 collides midway with the car
arm 13, which is inside a vertical plane of projection of
the car 7, and thereafter the car arm 13 tracks the de-
scent of the car 7, the car arm 13 is placed in contact
with the upper portion terminal safety switch 14, the up-
per portion terminal safety switch 14 is activated, and a
braking force acts on the hoisting machine 9.

[0016] If the car 7 is still not stopped by that braking
force, the car 7 continues to descend, the car arm 13
tracks the descent of the car 7 and is placed in contact
with the lower portion terminal safety switch 15, and the
lower portion terminal safety switch 15 is activated, in-
terrupting the power source of the elevator apparatus to
make the car 7 perform an emergency stop. Here, the
lower portion terminal safety switch 15 is installed so as
to be activated before the movable portion 21 of the car
buffer 11 reaches its maximum stroke position, in other
words, before the car 7 reaches a car range lowermost
end position in Figure 2.

[0017] During operation of the above elevator appa-
ratus, if, for some reason, the car 7 overtravels and as-
cends above an uppermost floor landing position, a bot-
tom surface of the counterweight 8 collides midway with
the counterweight arm 30, which is inside a vertical
plane of projection of the counterweight 8, and thereaf-
ter the counterweight arm 30 tracks the descent of the
counterweight 8, the counterweight arm 30 is placed in
contact with the upper portion terminal safety switch 31,
the upper portion terminal safety switch 31 is activated,
and a braking force acts on the hoisting machine 9.
[0018] If the car 7 is still not stopped by that braking
force, the car 7 continues to ascend and the counter-
weight 8 to descend, the counterweight arm 30 tracks
the descent of the counterweight 8 and is placed in con-
tact with the lower portion terminal safety switch 32, and
the lower portion terminal safety switch 32 is activated,
interrupting the power source of the elevator apparatus
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to make the car 7 perform an emergency stop. Here, the
lower portion terminal safety switch 32 is installed so as
to be activated before the movable portion 39 of the
counterweight buffer 12 reaches its maximum stroke po-
sition, in other words, before the car 7 reaches a range
uppermost end position (not shown).

[0019] In an elevator apparatus of this kind, because
the upper portion terminal safety switch 14, the lower
portion terminal safety switch 15, and the cararm 13 are
disposed inside a vertical plane of projection of the car
7 constituting a hoisted body, and the upper portion ter-
minal safety switch 31, the lower portion terminal safety
switch 32, and the counterweight arm 30 are disposed
inside a vertical plane of projection of the counterweight
8 constituting a hoisted body, the cross-sectional area
of the hoistway 1 can be reduced compared to conven-
tional constructions.

[0020] Because the upper portion terminal safety
switch 14 and the lower portion terminal safety switch
15 are secured to the car buffer 11, and the upper portion
terminal safety switch 31 and the lower portion terminal
safety switch 32 are secured to the counterweight buffer
12, the switches and the buffers each being integrated,
installation work for the switches and the buffers is sim-
ple, reducing installation costs.

[0021] Because the respective arms 13 and 30 move
vertically by means of the guide plates 19 and 36 guided
by the guides 18 and 35, respectively, the vertical move-
ment of the arms 13 and 30 is reliable and stabilized.
[0022] Moreover, in the above embodiment, guides,
a guide plate, and springs were explained as being por-
tions of a buffer, but switches and guides on which a
guide plate to which an arm is secured slides vertically
and is guided may also be secured to a lower surface
of a hoisted body. In that case, as the hoisted body de-
scends, a tip end surface of the arm is placed in contact
with an arm receiver disposed on a bottom surface of
the pit and the switches are activated by a base end sur-
face of the arm approaching and contacting the switch-
es.

Embodiment 2

[0023] Figure 4 is a structural diagram of an elevator
apparatus according to Embodiment 2 of the present in-
vention.

[0024] In this elevator apparatus, a car arm 13 is se-
cured directly to a car 7, and the car arm 13 tracks the
vertical movement of the car 7 directly.

[0025] Although not shown, a counterweight arm 30
is secured directly to a counterweight 8, and the coun-
terweight arm 30 tracks the vertical movement of the
counterweight 8 directly. Here, since the car 7 and the
counterweight 8 ascend and descend while being sup-
ported horizontally on guide rails installed in a vertical
direction of the hoistway (not shown), the vertical move-
ment of the arms 13 and 30 secured to the car 7 and the
counterweight 8 is reliable and stable.
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[0026] In an elevator apparatus according to this em-
bodiment, springs 22 and 37 for resetting the arms 13
and 30, guides 18 and 35 for guiding those springs 22
and 37, and guide plates 19 and 36 integrated with the
arms 13 and 30 are all no longer necessary, making the
construction simple compared to that of Embodiment 1.
[0027] When springs 22 and 37 are disposed as in
Embodiment 1, a height sufficient to dispose the com-
pressed springs 22 and 37 is required at the car range
lowermost end position (or the counterweight range low-
ermost end position). Since the stroke and the height of
the buffers 11 and 12 are reduced if the rated speed of
an elevator apparatus is low, the height in which the
compressed springs can be disposed is shorter. On the
other hand, since spacing between the upper portion
terminal safety switches 14 and 31 and the lower portion
terminal safety switches 15 and 32 is constant irrespec-
tive of the rated speed of the elevator apparatus, the
stroke required for the springs does not change very
much even if the rated speed of an elevator apparatus
is reduced. Consequently, the lower the rated speed of
the elevator apparatus, the more difficult it becomes to
dispose the springs.

[0028] In contrast to this, because the springs 22 and
37 are unnecessary in this embodiment, it can be ap-
plied satisfactorily without such problems even to low-
speed elevators.

[0029] Moreover, in the above embodiment, an arm is
secured to a hoisted body, and a buffer is secured to a
pit, but the buffer may also be secured directly to the
hoisted body, and the arm secured to the pit.

Embodiment 3

[0030] Figure 5 is a structural diagram of an elevator
apparatus according to Embodiment 3 of the present in-
vention.

[0031] In this elevator apparatus, magnets 50 consti-
tuting a guide plate holding means are secured to an
end portion of a guide 18 on a car 7 side. A guide plate
19 adheres to the magnets 50 due to the magnetic force
from these magnets 50.

[0032] A magnet 51 constituting an arm holding
means is secured to an end portion of a car arm 13 on
the car 7 side. A car arm 13 adheres to the car 7 due to
the magnetic force from this magnet 51.

[0033] Moreover, although not shown, a construction
for a counterweight 8 side is also similar.

[0034] In this embodiment, the car arm 13 is held by
a car buffer 11 by means of the guide plate 19 held by
the magnets 50 when the car 7 ascends and descends
inside a hoisting range between the uppermost floor
landing position and the lowermost floor landing posi-
tion.

[0035] If the car 7 descends below the above hoisting
range, the car arm 13 adheres to the car 7 due to the
magnet 51, and the car guide 19 is simultaneously sep-
arated from the magnets 50. Next, the cararm 13 moves
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downward tracking the descent of the car 7, and there-
after performs an operation similar to that of Embodi-
ment 1.

[0036] If the car 7 ascends above the above hoisting
range, a counterweight arm 30 adheres to the counter-
weight 8 due to a magnet, and a counterweight guide
35 is simultaneously separated from magnets. Next, the
counterweight arm 30 moves downward tracking the as-
cent of the car 7, and thereafter performs an operation
similar to that of Embodiment 1.

[0037] In an elevator apparatus according to this em-
bodiment, compared to that of Embodiment 1, springs
22 and 37 for resetting the arms 13 and 30 are no longer
necessary, also enabling it to be applied to cases in
which the descent speed of the car 7 is low, and the
strokes of the movable portions 21 and 39 of the buffers
11 and 12 are short, in a similar manner to Embodiment
2.

[0038] Moreover, in the above embodiment, magnets
50 are used for the guide plate holding means, but of
course the guide plate holding means is not limited to
this. For example, the construction may also be such
that when a guide plate reaches an end portion of a
guide, the guide plate engages physically with the end
portion of the guide, and the guide plate moves down-
ward when an external force in a downward direction
acts on the guide plate.

[0039] Furthermore, a magnet 51 is used for the arm
holding means, but of course the arm holding means is
not limited to this. For example, the construction may
also be such that when a hoisted body and an arm col-
lide, they engage physically with each other at an end
portion of the arm, and are separated when a separating
force acts between the hoisted body and the arm.

Embodiment 4

[0040] Figure 6 is a structural diagram of an elevator
apparatus according to Embodiment 4 of the present in-
vention.

[0041] In this elevator apparatus, a car arm 13 is se-
cured to a car 7, and an upper portion terminal safety
switch 14 and a lower portion terminal safety switch 15
are secured to the car arm 13. A receiving portion 52 for
contacting the upper portion terminal safety switch 14
and the lower portion terminal safety switch 15 is se-
cured to a side surface of the car buffer 11.

[0042] Moreover, although not shown, a construction
for a counterweight 8 side is also similar.

[0043] In an elevator apparatus according to this em-
bodiment, springs 22 and 37 for resetting the arms 13
and 30, guides 18 and 35 for guiding those springs 22
and 37, and guide plates 19 and 36 integrated with the
arms 13 and 30 are all no longer necessary, making the
construction simple compared to that of Embodiment 1.
[0044] Springs 22 and 37 for resetting the arms 13
and 30 are no longer necessary, also enabling it to be
applied to cases in which the descent speed of the car
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7 may be low, and the strokes of the movable portions
21 and 39 of the buffers 11 and 12 short, in a similar
manner to Embodiment 2.

[0045] Moreover, in each of the above embodiments,
cases in which hydraulic buffers are used have been ex-
plained, but spring buffers may also be used.

INDUSTRIAL APPLICABILITY

[0046] As explained above, the presentinvention can
be used to reduce cross-sectional area in a hoistway of
an elevator apparatus including a buffer disposed in a
pit in a lower portion of the hoistway, for stopping a de-
scending hoisted body and for absorbing mechanical
shock therefrom.

Claims
1. An elevator apparatus comprising:

a hoistway;

a hoisted body ascending and descending in-
side said hoistway;

a buffer disposed in a pit in a lower portion of
said hoistway, for stopping said hoisted body
and for absorbing mechanical shock therefrom;
an arm disposed under said hoisted body, for
tracking vertical movement of said hoisted
body; and

a switch activated in response to downward
movement of said arm, for stopping said hoist-
ed body,

said switch and said arm being disposed inside
a vertical plane of projection of said hoisted
body.

2. The elevator apparatus according to Claim 1,
wherein:

said switch is secured to said buffer.

3. The elevator apparatus according to Claim 1 or
Claim 2, wherein:

said arm is disposed on said buffer so as to be
vertically movable.

4. The elevator apparatus according to Claim 1 or
Claim 2, wherein:

said arm is secured to said hoisted body.

5. The elevator apparatus according to Claim 1,
wherein:

said arm is secured to said hoisted body; and
said switch is secured to said arm.
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6. The elevator apparatus according to any of Claims
1 to 3, wherein:

said buffer comprises:

a buffer main body;

a guide disposed in a vicinity of said buffer
main body so as to extend in a vertical di-
rection; and

a guide plate disposed so as to be slidable
in a vertical direction relative to said guide
and to which said arm is secured.

7. The elevator apparatus according to Claim 6,
wherein:

a guide plate holding means for holding said
guide plate is disposed on said guide;

an arm holding means for holding said arm
when in contact with said hoisted body is dis-
posed on said arm; and

said arm is held on said guide by means of said
guide plate by said guide plate holding means
when a car constituting said hoisted body as-
cends or descends within a hoisting range be-
tween an uppermost floor landing position and
a lowermost floor landing position, and is held
on said hoisted body by said arm holding
means so as to move vertically together with
said hoisted body when said hoisted body as-
cends or descends outside said hoisting range.
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