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(54) ELEVATOR EQUIPMENT

(57) In an elevator apparatus, a car is suspended
inside a hoistway by a main rope wound around a drive
sheave of a driving machine. The car has an upper
beam and a ceiling portion. A car connecting end portion

of the main rope is connected to the upper beam by
means of a rope end connecting apparatus. The upper
beam is disposed such that a lower extremity portion
thereof is positioned lower than an upper surface of the
ceiling portion.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an elevator
apparatus in which a main rope for suspending a car
inside a hoistway is connected to an upper portion of the
car.

BACKGROUND ART

[0002] In conventional elevator apparatuses (ma-
chine-roomless elevators), such as that disclosed in In-
ternational Publication No. WO 02/16247 A1, for exam-
ple, a driving machine for raising and lowering a car and
a counterweight is disposed in an upper portion inside
a hoistway 1. A main rope is wound around a drive
sheave of the driving machine, the car being connected
to a first end portion of the main rope and the counter-
weight being connected to a second end portion of the
main rope.
[0003] The first end portion of the main rope is con-
nected to an upper beam of the car by means of a rope
shackle and a buffering member. The upper beam is dis-
posed above a cabin.
[0004] However, in conventional elevator apparatus-
es such as that described above, since the upper beam,
the rope shackle, and the buffering member, etc., are
disposed above the cabin, vertical dimensions of the car
are increased. For this reason, it is necessary to in-
crease overhead dimensions (top portion space dimen-
sions) of the hoistway, increasing overall vertical dimen-
sions of the hoistway.

DISCLOSURE OF THE INVENTION

[0005] The present invention aims to solve the above
problems and an object of the present invention is to
provide an elevator apparatus enabling vertical dimen-
sions of a hoistway to be reduced.
[0006] In order to achieve the above object, according
to one aspect of the present invention, there is provided
an elevator apparatus including a driving machine hav-
ing a drive sheave; a car raised and lowered inside a
hoistway by a driving force from the driving machine,
having a car frame including an upper beam, and a cabin
supported by the car frame and including a ceiling por-
tion; a main rope for suspending the car inside the hoist-
way, having a car connecting end portion and being
wound around the drive sheave; and a rope end con-
necting apparatus for connecting the car connecting end
portion to the upper beam, wherein the upper beam is
disposed such that a lower extremity portion thereof is
positioned lower than an upper surface of the ceiling
portion.
[0007] According to another aspect of the present in-
vention, there is provided an elevator apparatus includ-
ing a driving machine having a drive sheave; a car raised

and lowered inside a hoistway by a driving force from
the driving machine, having a ceiling portion; a main
rope for suspending the car inside the hoistway, having
a car connecting end portion and being wound around
the drive sheave; and a rope end connecting apparatus
for connecting the car connecting end portion to an up-
per portion of the car, wherein the rope end connecting
apparatus is disposed such that a lower extremity por-
tion thereof is positioned lower than an upper surface of
the ceiling portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Figure 1 is a general front elevation showing an el-
evator apparatus according to Embodiment 1 of the
present invention;
Figure 2 is a cross section taken along line II - II in
Figure 1;
Figure 3 is a cross section of a rope end connecting
apparatus of an elevator apparatus according to
Embodiment 2 of the present invention; and
Figure 4 is a cross section of a rope end connecting
apparatus of an elevator apparatus according to
Embodiment 3 of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0009] Preferred embodiments of the present inven-
tion will now be explained with reference to the draw-
ings.

Embodiment 1

[0010] Figure 1 is a general front elevation showing
an elevator apparatus according to Embodiment 1 of the
present invention.
[0011] In the figure, a pair of car guide rails 2 and a
pair of counterweight guide rails 3 are installed inside a
hoistway 1. A car 4 is guided by the car guide rails 2
while being raised and lowered inside the hoistway 1. A
counterweight 5 is guided by the counterweight guide
rails 3 while being raised and lowered inside the hoist-
way 1.
[0012] A plurality of car guide shoes 6 for engaging
the car guide rails 2 are disposed on the car 4. A plurality
of counterweight guide shoes 7 for engaging the coun-
terweight guide rails 3 are disposed on the counter-
weight 5.
[0013] A supporting platform 8 is mounted to an upper
end portion of the guide rails 2 and 3. A driving machine
(a hoisting machine) 9 is mounted to the supporting plat-
form 8. The driving machine 9 has: a motor 10; and a
drive sheave 11 rotated by the motor 10. The driving ma-
chine 9 has a thin external shape in which an axial length
is smaller than a diameter thereof. In addition, the driv-
ing machine 9 is disposed such that an axis of the drive
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sheave 11 extends along a vertical direction. Further-
more, the driving machine 9 is disposed above a corner
portion of the car 4.
[0014] A plurality of main ropes 12 (only one is shown
in the figure) are wound around the drive sheave 11.
Each of the main ropes 12 has: a car connecting end
portion 12a connected to the car 4; and a counterweight
connecting end portion 12b connected to the counter-
weight 5. In other words, the car 4 and the counterweight
5 are suspended inside the hoistway 1 using a 1:1 roping
method.
[0015] A first direction-changing deflection sheave 13
for directing the main ropes 12 from the driving machine
9 to the car 4, and a second direction-changing deflec-
tion sheave 14 for directing the main ropes 12 from the
driving machine 9 to the counterweight 5 are supported
by the supporting platform 8. The first and second direc-
tion-changing deflection sheaves 13 and 14 are dis-
posed such that rotating shafts thereof extend horizon-
tally. The first direction-changing deflection sheave 13
and the second direction-changing deflection sheave 14
are disposed directly above the car 4 and directly above
the counterweight 5, respectively.
[0016] The car 4 has: a car frame 21; and a cabin 22
supported by the car frame 21. The car frame 21 has: a
pair of vertical stanchions 21a extending vertically par-
allel to each other; a lower beam 23 secured between
lower end portions of the vertical stanchions 21a; and
an upper beam 24 secured between upper end portions
of the vertical stanchions 21a. The cabin 22 has: a car
floor (not shown); cabin walls 25; a car door 26; and a
ceiling portion 27.
[0017] The ceiling portion 27 has a predetermined
vertical dimension (a thickness dimension) H, equip-
ment such as lighting equipment (not shown), etc., being
housed inside the ceiling portion 27. The upper beam
24 is disposed such that a lower extremity portion there-
of is positioned lower than an upper surface 27a of the
ceiling portion 27. In this embodiment, the upper beam
24 is housed entirely within a range of the vertical di-
mension H of the ceiling portion 27.
[0018] The car connecting end portion 12a of each of
the main ropes 12 is connected to the upper beam 24
by a rope end connecting apparatus 31. The counter-
weight connecting end portion 12b of each of the main
ropes 12 is connected to an upper beam 5a of the coun-
terweight 5 by means of a rope shackle 15 and a buff-
ering member 16.
[0019] Figure 2 is a cross section taken along line II -
II in Figure 1, delineation of the equipment accommo-
dated inside the ceiling portion 27 being omitted. The
rope end connecting apparatus 31 has: a rope shackle
32 functioning as a securing member secured to the car
connecting end portion 12a; a supporting member 33
secured to the upper beam 24 so as to be positioned
above the rope shackle 32; and a buffering member 34
interposed between the rope shackle 32 and the sup-
porting member 33.

[0020] The rope shackle 32, the supporting member
33, and the buffering member 34 are disposed inside
the upper beam 24 (inside a groove formed by the upper
beam 24), and are housed within a range of the vertical
dimension H of the ceiling portion 27. The rope shackle
32 has a wedge rope fastener portion 32a. A rubber
plate, for example, is used for the buffering member 34.
The upper beam 24 is disposed horizontally along a
width direction of the car 4 so as to divide the ceiling
portion 27 generally uniformly in two in a depth direction
of the car 4.
[0021] In an elevator apparatus of this kind, because
the upper beam 24 is disposed such that a lower ex-
tremity portion thereof is positioned lower than an upper
surface 27a of the ceiling portion 27, vertical dimensions
of the car 4 can be reduced, thereby enabling vertical
dimensions of the hoistway 1 to be reduced. Further-
more, overhead dimensions in a top portion of the hoist-
way 1 can also be reduced, enabling the hoistway to be
prevented from projecting through an upper portion of a
building, thereby enabling reductions in construction
costs and also enabling the appearance of the building
to be improved.
[0022] Because the upper beam 24 is housed entirely
within a range of the vertical dimension H of the ceiling
portion 27, vertical dimensions of the car 4 can be further
reduced, thereby enabling vertical dimensions of the
hoistway 1 to be further reduced.
[0023] In addition, because the upper beam 24 is dis-
posed horizontally along a width direction of the car 4
so as to divide the ceiling portion 27 in two in a depth
direction of the car 4, the upper beam 24 can be housed
within a range of the vertical dimension H of the ceiling
portion 27 by a simple construction.
[0024] Furthermore, because the rope end connect-
ing apparatus 31 has a rope shackle 32, a supporting
member 33, and a buffering member 34, the rope end
connecting apparatus 31 can be made compact.
[0025] Because the rope shackle 32, the supporting
member 33, and the buffering member 34 are housed
within a range of the vertical dimension H of the ceiling
portion 27, vertical dimensions of the car 4 can be further
reduced, thereby enabling vertical dimensions of the
hoistway 1 to be further reduced.
[0026] In addition, because the rope shackle 32 has
a wedge rope fastener portion 32a, the main ropes 12
can be connected firmly to the upper beam 24 by a sim-
ple construction.

Embodiment 2

[0027] Next, Figure 3 is a cross section of a rope end
connecting apparatus of an elevator apparatus accord-
ing to Embodiment 2 of the present invention. A rope
shackle 41 functioning as a securing member having a
wedge rope fastener portion 41a and a spring bearing
flange 41b is secured to a car connecting end portion
12a. A spring 42 functioning as a buffering member is
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interposed between the spring bearing flange 41b and
a supporting member 33.
[0028] A rope end connecting apparatus 43 includes
the rope shackle 41, the supporting member 33, and the
spring 42. The rope shackle 41, the supporting member
33, and the spring 42 are disposed inside the upper
beam 24, being housed within a range of a vertical di-
mension H of a ceiling portion 27. The rest of the con-
struction is similar to that of Embodiment 1.
[0029] When a rope end connecting apparatus 43 of
this kind is used, vertical dimensions of the car 4 can
also be reduced, thereby enabling vertical dimensions
of the hoistway 1 to be reduced.

Embodiment 3

[0030] Next, Figure 4 is a cross section of a rope end
connecting apparatus of an elevator apparatus accord-
ing to Embodiment 3 of the present invention. A rope
shackle 44 functioning as a securing member having a
wedge rope fastener portion 44a is secured to a car con-
necting end portion 12a. A screw threaded portion 44b
is disposed on an outer peripheral portion of the rope
shackle 44.
[0031] An adjusting member 45 for adjusting tension
in the main ropes 12 by adjusting its position relative to
the rope shackle 44 is screwed onto the screw threaded
portion 44b. A locknut 46 for locking the position of the
adjusting member 45 relative to the rope shackle 44 is
also screwed onto the screw threaded portion 44b.
[0032] A rope end connecting apparatus 47 includes
the rope shackle 44, the supporting member 33, the
spring 42, the adjusting member 45, and the lock nut 46.
The rope shackle 44, the supporting member 33, the
spring 42, the adjusting member 45, and the lock nut 46
are disposed inside the upper beam 24, being housed
within a range of a vertical dimension H of a ceiling por-
tion 27. The rest of the construction is similar to that of
Embodiment 1.
[0033] When a rope end connecting apparatus 47 of
this kind is used, vertical dimensions of the car 4 can
also be reduced, thereby enabling vertical dimensions
of the hoistway 1 to be reduced.
[0034] Because tension in each of the main ropes 12
can be adjusted by an adjusting member 45, tension in
the main ropes 12 can be made more uniform.
[0035] Moreover, machine-roomless elevators were
explained in the above examples, but the present inven-
tion can also be applied to elevator apparatuses having
a machine room.

Claims

1. An elevator apparatus comprising:

a driving machine having a drive sheave;
a car raised and lowered inside a hoistway by

a driving force from said driving machine, hav-
ing a car frame including an upper beam, and
a cabin supported by said car frame and includ-
ing a ceiling portion;
a main rope for suspending said car inside said
hoistway, having a car connecting end portion
and being wound around said drive sheave;
and
a rope end connecting apparatus for connect-
ing said car connecting end portion to said up-
per beam,

wherein said upper beam is disposed such
that a lower extremity portion thereof is positioned
lower than an upper surface of said ceiling portion.

2. The elevator apparatus according to Claim 1,
wherein said upper beam is housed entirely within
a range of a vertical dimension of said ceiling por-
tion.

3. The elevator apparatus according to Claim 1,
wherein said upper beam is disposed horizontally
along a width direction of said car so as to divide
said ceiling portion substantially uniformly in two in
a depth direction of said car.

4. The elevator apparatus according to Claim 1,
wherein said rope end connecting apparatus has:

a securing member secured to said car con-
necting end portion;
a supporting member secured to said upper
beam so as to be positioned above said secur-
ing member; and
a buffering member interposed between said
securing member and said supporting member.

5. The elevator apparatus according to Claim 4,
wherein said securing member, said supporting
member, and said buffering member are housed
within a range of a vertical dimension of said ceiling
portion.

6. The elevator apparatus according to Claim 4,
wherein said securing member has a wedge rope
fastener portion.

7. The elevator apparatus according to Claim 4,
wherein said buffering member is a spring, and an
adjusting member for adjusting tension in said main
rope by adjusting a position thereof relative to said
securing member is disposed between said secur-
ing member and said spring.

8. An elevator apparatus comprising:

a driving machine having a drive sheave;
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a car raised and lowered inside a hoistway by
a driving force from said driving machine, hav-
ing a ceiling portion;
a main rope for suspending said car inside said
hoistway, having a car connecting end portion
and being wound around said drive sheave;
and
a rope end connecting apparatus for connect-
ing said car connecting end portion to an upper
portion of said car,

wherein said rope end connecting apparatus
is disposed such that a lower extremity portion
thereof is positioned lower than an upper surface of
said ceiling portion.
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