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(54) ELEVATOR

(57)  In an elevator apparatus, a car and a counter-
weight are raised and lowered inside a hoistway by a
driving machine. A pair of car guide rails for guiding rais-
ing and lowering of the car are installed inside the hoist-
way. The car guide rails are disposed such that a straight

FIG. 1

line joining the car guide rails intersects a center line in
a width direction of the car obliquely when viewed from
above. The counterweight is disposed in a space behind
a car guide rail positioned near a front end in a depth
direction of the car.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to an elevator ap-
paratus in which a guide rail for guiding raising and low-
ering of a car is installed inside a hoistway.

BACKGROUND ART

[0002] In conventional elevator apparatuses such as
that shown in Japanese Patent Laid-Open No. HEI
7-10434 (Gazette), for example, a pair of car guide rails
are disposed in a vicinity of center in a depth direction of
a car so as to be symmetrical relative to a center line in
a width direction of the car. A counterweight is disposed
behind one of the car guide rails in the depth direction of
the car. For this reason, width dimensions of the coun-
terweightare limited, and itis necessary to increase thick-
ness dimensions of the counterweight, increasing hori-
zontal dimensions of a hoistway.

DISCLOSURE OF THE INVENTION

[0003] The present invention aims to solve the above
problems and an obj ect of the present invention is to
provide an elevator apparatus enabling space saving in
a hoistway.

[0004] In orderto 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 and a counterweight raised and
lowered inside a hoistway by the driving machine; a main
rope wound around the drive sheave, the main rope sus-
pending the car and the counterweight; and a pair of car
guide rails installed inside the hoistway, the car guide
rails guiding raising and lowering of the car, wherein the
car guide rails are disposed such that a straight line join-
ing the car guide rails intersects a center line in a width
direction of the car obliquely when viewed from above.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005]

Figure 1 is a plan showing part of an elevator appa-
ratus according to Embodiment 1 of the present in-
vention;

Figure 2 is a plan showing part of an elevator appa-
ratus according to Embodiment 2 of the present in-
vention;

Figure 3 is a plan showing part of an elevator appa-
ratus according to Embodiment 3 of the present in-
vention;

Figure 4 is a left side elevation of the elevator appa-
ratus in Figure 3; and

Figure 5 is a plan showing part of an elevator appa-
ratus according to Embodiment 4 of the present in-
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vention.
BEST MODE FOR CARRYING OUT THE INVENTION

[0006] Preferred embodiments of the present inven-
tion will now be explained with reference to the drawings.

Embodiment 1

[0007] Figure 1 is a plan showing part of an elevator
apparatus according to Embodiment 1 of the present in-
vention. In the figure, a car 2 and a counterweight 3 are
disposed inside a hoistway 1. The car 2 has: a car frame
4; and a cage 5 supported by the car frame 4.

[0008] The carframe 4 has: a lower frame (not shown)
disposed on alower portion of the cage 5; an upper beam
4a disposed horizontally above the cage 5; and first and
second vertical stanchions 4b and 4c disposed vertically
between the lower frame and the upper beam 4a.
[0009] The cage 5 has : a front surface portion 5a in
which a car entrance is disposed; a back surface portion
5b opposite the front surface portion 5a; and a pair of
first and second side surface portions 5¢ and 5d. The
counterweight 3 is disposed beside the car 2 so as to
face the second side surface portion 5d when positioned
level with the car 2.

[0010] The first vertical stanchion 4b is disposed so as
to face (or adjoin) the first side surface portion 5¢ behind
a midpoint in a depth direction of the car 2. The second
vertical stanchion 4c is disposed so as to face (or adjoin)
the second side surface portion 5d in front of the midpoint
in the depth direction of the car 2. In other words, the
vertical stanchions 4b and 4c are disposed so as to be
generally diagonal. Thus, the upper beam 4a, which is
connected between the vertical stanchions 4b and 4c, is
disposed so as to intersect a center line C in a width
direction of the car 2 obliquely when viewed from above.
[0011] A driving machine (not shown) is disposed in
an upper portion inside the hoistway 1. A plurality of main
ropes (not shown) are wound around a drive sheave of
the driving machine. The main ropes have: a car end
portion connected to the upper beam 4a; and a counter-
weight end portion connected to an upper end portion of
the counterweight 3. The car 2 and the counterweight 3
are suspended inside the hoistway 1 by the main ropes
using a one-to-one (1:1) roping method, and raised and
lowered by a driving force from the driving machine.
[0012] A pair of first and second car guide rails 6a and
6b for guiding raising and lowering of the car 2 and a pair
of counterweight guide rails 7a and 7b for guiding raising
and lowering of the counterweight 3 are installed inside
the hoistway 1. The guide rails 6a, 6b, 7a, and 7b are
fixed to hoistway walls by means of a plurality of brackets
8.

[0013] The carguide rails 6a and 6b are disposed such
that a straight line joining the car guide rails 6a and 6b
intersects a center line C in the width direction of the car
2 (or a car entrance center line) obliquely when viewed
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from above. In other words, the car guide rails 6a and 6b
are disposed inside the hoistway 1 so as to be generally
diagonal. The first and second car guide rails 6a and 6b
face the first and second vertical stanchions 4b and 4c,
respectively.

[0014] In addition, the car guide rails 6a and 6b are
installed so as to be oriented such that center lines of a
horizontal cross section are parallel to the width direction
of the car 2. Consequently, the center line of the horizon-
tal cross section of the first car guide rail 6a and the center
line of the horizontal cross section of the second car guide
rail 6b are parallel to each other.

[0015] A plurality of car guide shoes 9 for engaging the
car guide rails 6a and 6b are mounted to the car frame
4. A total of four car guide shoes 9 are disposed on upper
and lower end portions of first and second sides of the
car 2.

[0016] The counterweight guide rails 7a and 7b are
disposed such that a straight line joining the counter-
weight guide rails 7a and 7b is parallel to the center line
C in the width direction of the car 2 when viewed from
above. The counterweight 3 is disposed in a space be-
hind the second car guide rail 6b, which is positioned
near a front end in a depth direction of the car 2.

[0017] A plurality of counterweight guide shoes 10 for
engaging the counterweight guide rails 7a and 7b are
mounted to the counterweight 3. A total of four counter-
weight guide shoes 10 are disposed on upper and lower
end portions of the first and second end portions in a
width direction of the counterweight 3. Sliding guide
shoes or roller guide shoes, for example, can be used
for the car guide shoes 9 and the counterweight guide
shoes 10.

[0018] In an elevator apparatus of this kind, because
the car guide rails 6a and 6b are disposed such that the
straightline joining the car guide rails 6a and 6b intersects
the center line C in the width direction of the car 2 ob-
liquely when viewed from above, a wide space can be
ensured behind the second car guide rail 6b. Conse-
quently, width dimensions of the counterweight 3 can be
increased and thickness dimensions reduced by dispos-
ing the counterweight 3 in the space behind the second
car guide rail 6b. Thus, horizontal dimensions of the hoist-
way 1 can be reduced, enabling space saving.

Embodiment 2

[0019] Next, Figure 2 is a plan showing part of an el-
evator apparatus according to Embodiment 2 of the
present invention. In the figure, a car 2 has: a car frame
11; and a cage 5. The car frame 11 has: a lower frame
(not shown) disposed on a lower portion of the cage 5;
a generally I-shaped upper frame 11a disposed horizon-
tally above the cage 5; and four vertical stanchions (not
shown) disposed vertically between the lower frame and
the upper frame 11a. The upper frame 11a and the ver-
tical stanchions are disposed so as to have bilateral sym-
metry relative to a center line C in a width direction of the
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car 2. The rest of the configuration is similar to that of
Embodiment 1.

[0020] Thus, the car guide shoes 9 can also be mount-
ed to the car frame 11 easily by using a bilaterally sym-
metrical car frame 11 having four vertical stanchions.

Embodiment 3

[0021] Next, Figure 3 is a plan showing part of an el-
evator apparatus according to Embodiment 3 of the
present invention and Figure 4 is a left side elevation of
the elevator apparatus in Figure 3. In the figures, a pair
of first and second car suspension sheaves 12a and 12b
are mounted to alower portion of a car 2. A counterweight
suspension sheave 13 is mounted to an upper portion of
a counterweight 3.

[0022] A supporting platform 14 (omitted from Figure
3) is fixed to an upper portion of at least one guide rail
6a, 6b, 7a, and 7b. A driving machine 15 for raising and
lowering the car 2 and the counterweight 3 is supported
on the supporting platform 14. The driving machine 15
has : a driving machine main body 16 including a motor
and a brake; and a drive sheave 17 rotated by the driving
machine main body 16.

[0023] The driving machine 15 is a thin hoisting ma-
chine having an overall axial dimension that is less than
an outside diameter dimension of the driving machine
main body 16 or the drive sheave 17. In addition, the
driving machine 15 is disposed such that a rotating shaft
of the drive sheave 17 is horizontal. Furthermore, the
driving machine 15 is disposed in an upper portion (top
portion) inside a hoistway 1 so as to partially overlap with
the car 2 and the counterweight 3 when viewed from
above.

[0024] The car 2 and the counterweight 3 are suspend-
ed inside the hoistway 1 by a plurality of main ropes 18
(only one is shown in the figures) using a two-to-one (2:
1) roping method. The main ropes 18 have a car end
portion 18a and a counterweight end portion 18b. The
car end portion 18a and the counterweight end portion
18b are connected to the supporting platform 14 by
means of rope end connecting apparatuses 19aand 19b.
[0025] The main ropes 18 are wound from the car end
portion 18a sequentially around the second suspension
sheave 12b, the first car suspension sheave 12a, the
drive sheave 17, and the counterweight suspension
sheave 13.

[0026] A portion of the main ropes 18 passing under
the car 2 is disposed so as to intersect a center line C in
a width direction of the car 2 obliquely and so as to be
spaced away from a straight line joining the car guide
rails 6a and 6b when viewed from above. Here, the por-
tion of the main ropes 18 passing under the car 2 is par-
allel to the straight line joining the car guide rails 6a and
6b when viewed from above.

[0027] Emergency stopping apparatuses (not shown)
are disposed at least on portions of a lower portion of the
car 2 facing the car guide rails 6a and 6b. The car sus-
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pension sheaves 12a and 12b are disposed so as to be
offset from the straight line joining the car guide rails 6a
and 6b so as to avoid interference between the main
ropes 18 and the emergency stopping apparatuses at
the lower portion of the car 2.

[0028] Moreover, a guide rail supporting platform 19
for supporting the guide rails 6a, 6b, 7a, and 7b is installed
on a bottom portion of the hoistway 1. A car buffer (not
shown) and a counterweight buffer 20 are fixed on top
of the guide rail supporting platform 19. The rest of the
configuration is similar to that of Embodiment 1.

[0029] Thus, the presentinvention can also be applied
to an elevator apparatus using a two-to-one (2:1) roping
method, enabling horizontal dimensions of the hoistway
1 to be reduced.

[0030] Because the portion of the main ropes 18 pass-
ing under the car 2 is disposed so as to be spaced away
from the straight line joining the car guide rails 6a and 6b
when viewed from above, interference between the main
ropes 18 and the emergency stopping apparatuses at
the lower portion of the car 2 can be avoided easily with-
out having to dispose the main ropes 18 in a position that
is lower than the emergency stopping apparatuses, pre-
venting vertical dimensions of the car 2 from having to
be increased. Consequently, a pit depth dimension of the
hoistway 1 can be reduced, thereby also enabling space
to be saved inside the hoistway.

[0031] Configuration of an emergency stopping frame,
a suspension sheave frame, etc., positioned on a lower
portion of the car 2 can also be simplified.

[0032] Moreover, the counterweight 3 may also be dis-
posed in a space in front of the first car guide rails 6a,
which is positioned toward near a rear end in a depth
direction of the car 2.

Embodiment 4

[0033] Next, Figure 5 is a plan showing part of an el-
evator apparatus according to Embodiment 4 of the
present invention. In this example, a counterweight 3 is
disposed behind a car 2 so as to face a rear surface
portion 5b when positioned level with the car 2. The car
2 is suspended at its center of gravity or a vicinity thereof.
In other words, a portion of main ropes 18 passing under
the car 2 is disposed so as to pass through the center of
gravity of the car or a vicinity thereof when viewed from
above. For this reason, the portion of the main ropes 18
passing under the car 2 intersects a center line C in a
width direction of the car 2 obliquely when viewed from
above.

[0034] Similarly, car guide rails 6a and 6b are also dis-
posed such that a straight line joining the car guide rails
6aand 6bintersects the centerline Cinthe width direction
of the car 2 obliquely when viewed from above. In addi-
tion, the car guide rails 6a and 6b are disposed such that
the straight line connecting the car guide rails 6a and 6b
is spaced away from the portion of the main ropes 18
passing under the car 2 when viewed from above. Here,
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the portion of the main ropes 18 passing under the car 2
is parallel to the straight line joining the car guide rails 6a
and 6b when viewed from above. The rest of the config-
uration is similar to that of Embodiment 2.

[0035] In an elevator apparatus of this kind, interfer-
ence between the main ropes 18 and the emergency
stopping apparatuses at the lower portion of the car 2
can be avoided easily, preventing vertical dimensions of
the car 2 from having to be increased. Consequently, a
pit depth dimension of the hoistway 1 can be reduced,
thereby also enabling space to be saved inside the hoist-
way.

[0036] Configuration of an emergency stopping frame,
a suspension sheave frame, etc., positioned on a lower
portion of the car 2 can also be simplified.

[0037] Moreover, in the above examples, load on a
driving machine is supported by guide rails, but the load
may also be made to be supported by structural beams
fixed to a top portion of a hoistway.

[0038] In the above examples, driving machines are
disposed such that a rotating shaft of a drive sheave is
horizontal, but the driving machines may also be dis-
posed such that the rotating shaft of the drive sheave is
vertical or generally vertical.

[0039] Inaddition, in the above examples, thin hoisting
machines are shown as driving machines, but the driving
machines may also be hoisting machines having an over-
all axial dimension that is greater than an outside diam-
eter dimension of a driving machine main body or a drive
sheave.

[0040] In the above examples, car guide shoes are
mounted to a car frame, but the car guide shoes may
also be supported from the car frame by means of sup-
porting arms, or be mounted directly to external surfaces
of a cage, etc.

[0041] Inthe above examples, center lines of horizon-
tal cross sections of car guide rails 6a and 6b are made
to be parallel to a width direction of a car 2, but car guide
rails may also be disposed obliquely relative to the width
direction of the car 2 such that center lines of horizontal
cross sections of the car guide rails overlap lie on an
identical straight line. In other words, the car guide rails
may also be disposed diagonally and be disposed so as
to face each other.

Claims
1. An elevator apparatus comprising:

a driving machine having a drive sheave;

a car and a counterweight raised and lowered
inside a hoistway by the driving machine;
amain rope wound around the drive sheave, the
main rope suspending the car and the counter-
weight; and

a pair of car guide rails installed inside the hoist-
way, the car guide rails guiding raising and low-
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ering of the car,

wherein the car guide rails are disposed such that a
straight line joining the car guide rails intersects a
center line in a width direction of the car obliquely 5
when viewed from above.

The elevator apparatus according to Claim 1, where-

in the counterweight is disposed in a space behind

a car guide rail positioned near a frontend inadepth 70
direction of the car.

The elevator apparatus according to Claim 1, further
comprising:

15
a plurality of car suspension sheaves disposed
on alower portion of the car, the main rope being
wound around the car suspension sheaves,
wherein: 20

a portion of the main rope passing under the car
intersects the center line in the width direction

of the car obliquely when viewed from above;

and 25
the car guide rails are disposed such that the
straight line joining the car guide rails is spaced
away from the portion of the main rope passing
under the car when viewed from above.

30
The elevator apparatus according to Claim 1, where-
in the portion of the main rope passing under the car
is parallel to the straight line joining the car guide
rails when viewed from above.
35
40
45
50
55
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FIG. 3
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FIG. 4
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FIG. 5
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