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Description
Technical Field

[0001] The presentinvention relates to an elevator ap-
paratus from which a machine room is omitted, and par-
ticularly to an elevator apparatus in which a hoisting ma-
chine is disposed in a gap between a wall of a hoistway
and a car.

Background Art

[0002] An elevator apparatus according to the pream-
ble of claim 1 is already known i.e. from EP-A-1057771.
[0003] Figure 9 is a lateral cross section showing a
conventional elevator apparatus, Figure 10is an enlarge-
ment of Portion A in Figure 9, and Figure 11 is a longitu-
dinal section showing the conventional elevator appara-
tus. Here, to facilitate explanation, a length direction of
a hoistway (a direction perpendicular to the surface of
the page in Figure 9) shall be referred to as "the vertical
direction”, a front-back direction of the hoistway (left-right
in Figure 9) shall be referred to as "the depth direction”,
and a width direction of the hoistway (up-down in Figure
9) shall be referred to as "the lateral direction".

[0004] In the figures, a hoisting machine 1 is constitut-
ed by a motor portion 2, and a drive sheave 3 fixed to a
rotating shaft of the motor portion 2, being constructed
into a disk shape that is generally flat in an axial direction
of the rotating shaft of the motor portion 2. The hoisting
machine 1 is mounted in a gap between a car 5 and a
rear wall surface in a lower portion of a hoistway 4 with
the rotating shaft of the motor portion 2 aligned in the
depth direction.

[0005] Thecar5israisably disposed so astobe guided
by a pair of car guide rails 6 disposed so as to extend in
the vertical direction on right and left wall surfaces of the
hoistway 4. The car 5 is disposed inside the hoistway 4
with car doors 5a facing the front of the hoistway 4. A
pair of car suspension sheaves 7a and 7b are mounted
to generally central portions in the depth direction of left
and right edge portions of the lower end of the car 5 so
as to be rotatable around shafts having axes aligned in
the depth direction.

[0006] A counterweight 8 is raisably disposed so as to
be guided by a pair of counterweight guide rails 9 dis-
posed so as to extend in the vertical direction on a rear
wall surface of the hoistway 4. A counterweight deflection
pulley 10 is mounted to an upper portion of the counter-
weight 8 so as to be rotatable around a shaft having an
axis aligned in the depth direction.

[0007] Firstand second return sheaves 11 and 12 are
mounted in an upper portion of the hoistway 4 so as to
be rotatable around shafts having axes aligned in the
lateral direction. The first and second return sheaves 11
and 12 are disposed so as to line up in the depth direction
behind the car suspension sheave 7a in a gap B between
the car 5 and a left side wall surface of the hoistway 4.
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A third return sheave 13 is mounted in an upper portion
of the hoistway 4 in a gap S between the car 5 and arear
wall surface of the hoistway 4 so as to be rotatable around
a shaft having an axis aligned in the depth direction. The
third return sheave 13 is disposed between the counter-
weight deflection pulley 10 and the drive sheave 3 when
viewed from above.

[0008] Ends of hoisting ropes 14 are fixed to a ceiling
of the hoistway 4. The hoisting ropes 14 are lowered from
the ceiling, are passed through the car suspension
sheave 7b, pass under the car 5, are passed through the
car suspension sheave 7a, and are then raised to the
second return sheave 12. Then the hoisting ropes 14 are
passed through the second return sheave 12 and the first
return sheave 11, and are then lowered to the drive
sheave 3. The hoisting ropes 14 are passed through the
drive sheave 3 and then raised to the third return sheave
13. Next, the hoisting ropes 14 are passed through the
third return sheave 13, and are lowered to the counter-
weight deflection pulley 10, are passed through the coun-
terweight deflection pulley 10, and are then raised and
the other ends are fixed to the ceiling.

[0009] In an elevator apparatus constructed in this
manner, the motor portion 2 of the hoisting machine 1 is
activated and controlled by a control apparatus (not
shown), driving the drive sheave 3 to rotate. Thus, the
hoisting ropes 14 are moved by the drive sheave 3, and
the car 5 and the counterweight 8 are guided by the car
guide rails 6 and the counterweight guide rails 9 to ascend
and descend inside the hoistway 4.

[0010] Here, the hoisting ropes 14 are constituted by
afirstrope 14a, a second rope 14b, and a third rope 14c.
At the same time, the drive sheave 3 and the first return
sheave 11 have a thickness h0, and are each formed
with three rope grooves 3ato 3cand 11ato 11c at a pitch
p0 for accommodating each of the first to third ropes 14a,
14b, and 14c. The rope grooves 3b and 11b are posi-
tioned in a central portion in a thickness direction of the
drive sheave 3 and the first return sheave 11. The drive
sheave 3 and the first return sheave 11 are disposed
such that the rope grooves are perpendicular to each
other, and end portions of the rope grooves 3b and 11b
are aligned in the vertical direction. Here, directions of
alignment of the rope grooves 3a to 3c and 11a to 11¢c
of the drive sheave 3 and the first return sheave 11 are
aligned with the axes of the drive sheave 3 and the first
return sheave 11, respectively, and also aligned with the
rope alignment directions of the drive sheave 3 and the
first return sheave 11.

[0011] Moreover, although not shown in detail, three
rope grooves for accommodating the first to third ropes
14a, 14b, and 14c are also formed at a pitch of p0O on
each of the second and third return sheaves 12 and 13,
the car suspension sheaves 7a and 7b, and the counter-
weight deflection pulley 10. The first and second return
sheaves 11 and 12 are disposed with their rope grooves
aligned with each other. The drive sheave 3, the third
return sheave 13, and the counterweight deflection pulley
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10 are also disposed with their rope grooves aligned with
each other. In addition, the car suspension sheaves 7a
and 7b are disposed with their rope grooves aligned with
each other, and the car suspension sheave 7a and the
second return sheave 12 are disposed with their rope
grooves perpendicular to each other.

[0012] Thus, as the hoisting ropes 14 transfer from the
drive sheave 3 to the first return sheave 11, as shown in
Figure 10, the first rope 14a leaves the rope groove 3a
of the drive sheave 3, then extends upward with a pre-
determined inclination relative to the vertical direction
and transfers to the rope groove 11a of the first return
sheave 11, the second rope 14b leaves the rope groove
3b of the drive sheave 3, then extends directly upward
and transfers to the rope groove 11b of the first return
sheave 11, and the third rope 14c leaves the rope groove
3c of the drive sheave 3, then extends upward with a
predetermined inclination relative to the vertical direction
and transfers to the rope groove 11c of the first return
sheave 11. In other words, as the hoisting ropes 14 trans-
fer from the drive sheave 3 to the first return sheave 11,
the direction of alignment of the first to third ropes 14a
to 14c of the hoisting ropes 14 is changed by 90 degrees.
In this transition portion where the rope alignment direc-
tion changes, because the ropes come into contact with
each other if a gap 80 between the first to third ropes 14a
to 14cis less than or equal to zero, giving rise to abrasion
and contact noise between the ropes, the pitch p0 of the
rope grooves 3ato 3c and 11ato 11cis set such that the
gap 90 is greater than or equal to 1 mm.

[0013] Ina conventional elevator apparatus construct-
ed in this manner, if the number of ropes and the diam-
eters of the ropes constituting the hoisting ropes 14 are
constant, the thickness h0 of the drive sheave 3 and the
first return sheave 11 is determined by the pitch p0 of the
rope grooves 3a to 3c and 11ato 11c. The gap S in the
hoistway 4 is defined by the thickness H (= h + h0) of the
hoisting machine 1, where h is the thickness of the motor
portion 2. The gap B in the hoistway 4 is defined by the
car 5, the car guide rails 6, and mounting members (not
shown) such as rail brackets for mounting the car guide
rails 6 to hoistway wall surfaces, etc.

[0014] Thus, onedisadvantage has beenthatthe thick-
ness H of the hoisting machine 1 is smallest when the
pitch p0 is such that the gap 60 is 1 mm, and the gap S
cannot be reduced any further than this, preventing scal-
ing down of the hoistway cross section, thereby increas-
ing construction costs.

Disclosure of the Invention

[0015] The present invention aims to solve the above
problems and an object of the present invention is to pro-
vide an elevator apparatus enabling construction costs
to be reduced by making a rope groove pitch of a return
sheave connected to a drive sheave by means of hoisting
ropes for changing a rope alignment direction of the hoist-
ing ropes larger than a rope groove pitch of the drive
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sheave to enable reductions in the thickness of the drive
sheave and reduce a gap between a car and a wall sur-
face of a hoistway.

[0016] In order to achieve the above object, according
to one aspect of the present invention, there is provided
an elevator apparatus including:

a car raisably disposed inside a hoistway;

a hoisting machine being constructed such that a
drive sheave formed with a plurality of rope grooves
each accommodating a hoisting rope for raising and
lowering the car is fixed to a rotating shaft of a motor
portion, the hoisting machine being mounted to a
wall surface of the hoistway such that an axis of the
rotating shaft is generally perpendicular to the wall
surface of the hoistway; and

a return sheave connected to the drive sheave by
means of the hoisting ropes for changing a direction
of alignment of the hoisting ropes, the return sheave
being formed with a plurality of rope grooves for ac-
commodating each of the hoisting ropes,

wherein a rope groove pitch of the return sheave is
formed so as to be greater than a rope groove pitch
of the drive sheave.

Brief Description of the Drawings
[0017]

Figure 1 is a horizontal cross section showing an
elevator apparatus according to Embodiment 1 of
the present invention;

Figure 2 is an enlargement of Portion A in Figure 1;
Figure 3 is a schematic diagram explaining a thick-
ness reduction in a drive sheave in the elevator ap-
paratus according to Embodiment 1 of the present
invention;

Figure 4 is an enlargement showing part of an ele-
vator apparatus according to Embodiment 2 of the
present invention;

Figure 5 is a schematic diagram explaining a thick-
ness reduction in a drive sheave in the elevator ap-
paratus according to Embodiment 2 of the present
invention;

Figure 6 is a horizontal cross section showing an
elevator apparatus according to Embodiment 3 of
the present invention;

Figure 7 is a longitudinal section showing the eleva-
tor apparatus according to Embodiment 3 of the
present invention;

Figure 8 is a horizontal cross section showing an
elevator apparatus according to Embodiment 4 of
the present invention;

Figure 9 is a horizontal cross section showing a con-
ventional elevator apparatus;

Figure 10 is an enlargement of Portion A in Figure
9; and

Figure 11 is a longitudinal section showing the con-
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ventional elevator apparatus.
Best Mode for Carrying Out the Invention

[0018] The preferred embodiments of the present in-
vention will now be explained with reference to the draw-
ings.

Embodiment 1

[0019] Figure 1 is a horizontal cross section showing
an elevator apparatus according to Embodiment 1 of the
present invention, and Figure 2 is an enlargement of Por-
tion Ain Figure 1. Moreover, in the figures, portions iden-
tical to or corresponding to those in the conventional el-
evator apparatus will be given the same numbering, and
explanation thereof will be omitted.

[0020] In Figures 1 and 2, a hoisting machine 20 is
constituted by a motor portion 2, and a drive sheave 21
fixed to a rotating shaft of the motor portion 2, being con-
structed into a disk shape that is generally flat in an axial
direction of the rotating shaft of the motor portion 2. The
hoisting machine 20 is mounted to a rear wall surface in
a lower portion of a hoistway 4 with the rotating shaft of
the motor portion 2 aligned in the depth direction.
[0021] The drive sheave 21 is formed to a thickness
h1, and three rope grooves 21a to 21c for accommodat-
ing first to third ropes 14a, 14b, and 14c, respectively,
are formed at a pitch p1. On the other hand, a first return
sheave 22 is formed to a thickness h2 (> h0), and three
rope grooves 22a to 22c¢ for accommodating the first to
third ropes 14a, 14b, and 14c, respectively, are formed
at a pitch p2 (p2 > p0). The rope grooves 21b and 22b
are positioned in a central portion in a thickness direction
of the drive sheave 21 and the first return sheave 22,
respectively. The drive sheave 21 and the first return
sheave 22 are disposed such that the rope grooves are
perpendicular to each other, and end portions of the rope
grooves 21b and 22b are aligned in the vertical direction.
The first and second return sheaves 22 and 12 are dis-
posed with their rope grooves aligned with each other
and the drive sheave 21 and a third return sheave 13 are
also disposed with their rope grooves aligned with each
other.

[0022] Moreover, the rest of this embodiment is con-
structed in a similar manner to the conventional elevator
apparatus.

[0023] In Embodiment 1, as the hoisting ropes 14
transfer from the drive sheave 21 to the first return sheave
22, as shown in Figure 2, the first rope 14a leaves the
rope groove 21a of the drive sheave 21, then extends
upward with a predetermined inclination relative to the
vertical direction and transfers to the rope groove 22a of
the first return sheave 22, the second rope 14b leaves
the rope groove 21b of the drive sheave 21, then extends
directly upward and transfers to the rope groove 22b of
the first return sheave 22, and the third rope 14c leaves
the rope groove 21c of the drive sheave 21, then extends
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upward with a predetermined inclination relative to the
vertical direction and transfers to the rope groove 22c of
the first return sheave 22. Thus, the rope alignment di-
rection of the hoisting ropes 14 is changed by 90 degrees.
In this transition portion where the rope alignment direc-
tion changes, the pitches p1 and p2 of the rope grooves
21a to 21c and 22a to 22c are set such that the gap &
between the first to third ropes 14a to 14c is greater than
or equal to 1 mm.

[0024] In Embodiment 1, because the rope groove
pitch p2 of the first return sheave 22 is greater than the
rope groove pitch p0 of the first return sheave 11 in the
conventional device, as shown in Figure 3, the gap 61
between the ropes when the rope groove pitch of the
drive sheave 21 is p0 is greater than the gap 80 between
the ropes in the conventional device. In other words, if
the gap & between the ropes in Embodiment 1 is equal
to the gap 60 between the ropes in the conventional de-
vice, the rope groove pitch p1 of the drive sheave 21 is
less than p0. Thus, the thickness h1 of the drive sheave
21, which is dependent on the rope groove pitch, is thin-
ner than the thickness hO of the conventional drive
sheave 3.

[0025] Consequently, according to Embodiment 1, be-
cause the thickness H of the hoisting machine 1 is (h +
h1) and can be made thinner by (hO - h1) compared to
the conventional device, scaling down of the gap S in the
hoistway 4 is made possible. Thus, the hoistway cross
section can be reduced, enabling reductions in construc-
tion costs.

[0026] Here, the gap B in which the first return sheave
22 is disposed is defined by each of the dimensions of
the car 5, the car guide rails 6, and mounting members
(not shown) such as rail brackets for mounting the car
guide rails 6 to hoistway wall surfaces, etc. Since this
gap B is large compared to the thickness h2 of the first
return sheave 22, the thickness h2 of the first return
sheave 22 can be brought close to the gap B. Conse-
quently, if the thickness h2 of the first return sheave 22
is maximized within a range that does not exceed the
gap B (a range that does not hinder the raising and low-
ering operation of the car 5), the rope groove pitch p2 of
the first return sheave 22 is maximized, enabling the rope
groove pitch, and therefore the thickness, of the drive
sheave 21, to be minimized. In that case, the thickness
of the hoisting machine 20 is minimized, enabling the gap
S to be minimized.

Embodiment 2

[0027] Figure 4 is an enlargement showing part of an
elevator apparatus according to Embodiment 2 of the
present invention.

[0028] In Figure 4, a drive sheave 21A of a hoisting
machine 20A is formed to a thickness h3, and three rope
grooves 21ato 21c for accommodating first to third ropes
14a, 14b, and 14c, respectively, are formed at a pitch p3.
The hoisting machine 20A is mounted to a rear wall sur-
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face in a lower portion of a hoistway 4 with a rotating
shaft of a motor portion 2 aligned in the depth direction.
The first return sheave 22 is disposed such that an angle
6 formed between the direction of alignment of the rope
grooves of the first return sheave 22 and the direction of
alignment of the rope grooves of the drive sheave 21A
is an acute angle (6 < 90 degrees), and an end portion
of the rope groove 22b is aligned with an end portion of
the rope groove 21b in the vertical direction.

[0029] Moreover, the rest of the construction is con-
structed in a similar manner to Embodiment 1 above.
[0030] In Embodiment 2, as the hoisting ropes 14
transfer from the drive sheave 21A to the first return
sheave 22, as shown in Figure 2, the firstrope 14a leaves
the rope groove 21a of the drive sheave 21A, then ex-
tends upward with a predetermined inclination relative to
the vertical direction and transfers to the rope groove 22a
of the first return sheave 22, the second rope 14b leaves
the rope groove 21b of the drive sheave 21A, then ex-
tends directly upward and transfers to the rope groove
22b of the first return sheave 22, and the third rope 14c
leaves the rope groove 21c of the drive sheave 21A, then
extends upward with a predetermined inclination relative
to the vertical direction and transfers to the rope groove
22c of thefirstreturn sheave 22. Thus, the rope alignment
direction of the hoisting ropes 14 is changed by angle 6.
[0031] In Embodiment 2, because the first return
sheave 22 is disposed such that the angle 6 formed be-
tween the direction of alignment of the rope grooves of
the first return sheave 22 and the direction of alignment
of the rope grooves of the drive sheave 21A is an acute
angle, as shown in Figure 5, the gap 62 between the
ropes in the transition portion where the rope alignment
direction changes when the rope groove pitch of the drive
sheave 21Ais p1 is greater than the gap 50 between the
ropes in Embodiment 1 above. In other words, if the gap
4 between the ropes in Embodiment 2 is equal to the gap
60 between the ropes in Embodiment 1 above, the rope
groove pitch p3 of the drive sheave 21A is less than p1.
Thus, the thickness h3 of the drive sheave 21A, which is
dependent on the rope groove pitch, is thinner than the
thickness h1 of the drive sheave 21 in Embodiment 1
above.

[0032] Consequently, according to Embodiment 2, be-
cause the thickness H of the hoisting machine 20A is (h
+ h3) and can be made thinner by (h1 - h3) compared to
Embodiment 1 above, further scaling down of the gap S
in the hoistway 4 is made possible. Thus, the hoistway
cross section can be reduced, further enabling reductions
in construction costs.

[0033] Here, since the gap B in which the first return
sheave 22 is disposed is large compared to the thickness
of the first return sheave 22, the rope grooves of the first
return sheave 22 can be inclined relative to the depth
direction of the hoistway 4 within a range that does not
exceed the gap B (arange that does not hinder the raising
and lowering operation of the car 5). Thus, if the rope
grooves of the first return sheave 22 are inclined to a
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maximum relative to the depth direction of the hoistway
4, the rope groove pitch, and therefore the thickness, of
the drive sheave 21A can be minimized.

Embodiment 3

[0034] Figure 6 is a horizontal cross section showing
an elevator apparatus according to Embodiment 3 of the
present invention, and Figure 7 is a longitudinal section
showing the elevator apparatus according to Embodi-
ment 3 of the present invention.

[0035] InFigures 6 and 7, a car deflection pulley 23 is
mounted to a generally central portion of an upper portion
of a car 5 so as to be rotatable around a shaft having an
axis alignedin the depth direction. Firstand second return
sheaves 22 and 12 are mounted in an upper portion of
the hoistway 4 so as to be rotatable around shafts having
axes aligned in the lateral direction. The first and second
return sheaves 22 and 12 are disposed so as to line up
in the depth direction behind the car deflection pulley 23.
[0036] The drive sheave 21 and the first return sheave
22 are disposed such that the rope grooves are perpen-
dicular to each other, and end portions of the rope
grooves 21b and 22b are aligned in the vertical direction.
The rope grooves 21b and 22b are positioned in a central
portion in a thickness direction of the drive sheave 21
and the first return sheave 22.

[0037] Ends of hoisting ropes 14 are fixed to a ceiling
of the hoistway 4. The hoisting ropes 14 are lowered from
the ceiling, are passed through the car deflection pulley
23, and are then raised to the second return sheave 12.
Then, the hoisting ropes 14 are passed through the sec-
ond return sheave 12 and the first return sheave 22, and
are then lowered to the drive sheave 21. The hoisting
ropes 14 are passed through the drive sheave 21 and
then raised to the third return sheave 13. Next, the hoist-
ing ropes 14 are passed through the third return sheave
13, and are lowered to the counterweight deflection pul-
ley 10, are passed through the counterweight deflection
pulley 10, and are then raised, and the other ends are
fixed to the ceiling. Thus, as the hoisting ropes 14 transfer
from the drive sheave 21 to the first return sheave 22,
the direction of alignment of the first to third ropes 14a
to 14c of the hoisting ropes 14 is changed by 90 degrees.
[0038] Moreover, the rest of the construction is con-
structed in a similar manner to Embodiment 1 above.
[0039] In an elevator apparatus constructed in this
manner, the motor portion 2 of the hoisting machine 1 is
activated and controlled by a control apparatus (not
shown), driving the drive sheave 21 to rotate. Thus, the
hoisting ropes 14 are moved by the drive sheave 21, and
the car 5 and the counterweight 8 are guided by the car
guide rails 6 and the counterweight guide rails 9 to ascend
and descend inside the hoistway 4.

[0040] In Embodiment 3, because the rope groove
pitch p2 of the first return sheave 22 is greater than the
rope groove pitch p1 of the drive sheave 21, the gap &
between the ropes is maintained at 80 in the transition
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portion where the rope alignment direction changes when
the hoisting ropes 14 transfer from the drive sheave 21
to the first return sheave 22, also enabling the thickness
of the drive sheave 21 to be made thinner than that of
the conventional drive sheave 3.

[0041] Furthermore, the thickness of the hoisting ma-
chine 20 can be minimized by making the gap & 1 mm.

Embodiment 4

[0042] Figure 8 is a horizontal cross section showing
an elevator apparatus according to Embodiment 4 of the
present invention.

[0043] In Figure 8, a hoisting machine 20 is mounted
in an upper portion of a hoistway 4 with the rotating shaft
of a motor portion 2 aligned in the vertical direction. A
first return sheave 22 is mounted in an upper portion of
the hoistway 4 so as to be rotatable around a shaft having
an axis aligned horizontally. The first return sheave 22
is disposed between the hoisting machine 20 and a car
suspension sheave 7a. A second return sheave 24 is
formed to a thickness h2, and is mounted in an upper
portion of the hoistway 4 so as to be rotatable around a
shaft having an axis aligned horizontally. The second re-
turn sheave 24 is disposed between the hoisting machine
20 and a counterweight deflection pulley 10. The second
return sheave 24 has three rope grooves for accommo-
dating first to third ropes 14a, 14b, and 14c, respectively,
formed at a pitch of p2.

[0044] The drive sheave 21 and the first return sheave
22 are disposed such that the directions of alignment of
the rope grooves are perpendicular to each other. The
drive sheave 21 and the second return sheave 24 are
similarly disposed such that the directions of alignment
of the rope grooves are perpendicular to each other.
[0045] Ends of hoisting ropes 14 are fixed to a ceiling
of the hoistway 4. The hoisting ropes 14 are lowered from
the ceiling, are passed through the counterweight deflec-
tion pulley 10, and are then raised to the second return
sheave 24. Then, the hoisting ropes 14 are passed
through the second return sheave 24, changed in direc-
tion, and are then extended to the drive sheave 21. Next,
the hoisting ropes 14 are passed through the drive
sheave 21, changed in direction, and then extended to
the first return sheave 22. The hoisting ropes 14 are
passed through the first return sheave 22, and are then
lowered to the car suspension sheave 7a. Finally, the
hoisting ropes 14 are passed through the car suspension
sheaves 7a and 7b, and are then raised, and the other
ends are fixed to the ceiling.

[0046] Moreover, the rest of the construction is con-
structed in a similar manner to Embodiment 1 above.
[0047] In an elevator apparatus constructed in this
manner, the direction of alignment of the first to third
ropes 14a to 14c of the hoisting ropes 14 is changed by
90 degrees as the hoisting ropes 14 transfer from the
second return sheave 24 to the drive sheave 21, and as
the hoisting ropes 14 transfer from the drive sheave 21
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to the first return sheave 22.

[0048] Because the rope groove pitch of the first return
sheave 22 and the second return sheave 24 is formed
to p2 (> p0), the rope groove pitch of the drive sheave
21 can be made p1 (< p0) in a similar manner to Embod-
iment 1 above. In other words, the gap 6 between the
ropes is maintained at 80 in the transition portion where
the rope alignment direction changes when the hoisting
ropes 14 transfer from the drive sheave 21 to the first
return sheave 22, and the gap & between the ropes is
maintained at 80 in the transition portion where the rope
alignment direction changes when the hoisting ropes 14
transfer from the second return sheave 24 to the drive
sheave 21, enabling the thickness of the drive sheave
21 to be made thinner than that of the conventional drive
sheave 3. Consequently, according to Embodiment 4,
the thickness of the hoisting machine 20 can be reduced,
enabling a gap between the car 5 and the ceiling of the
hoistway 4 can be reduced, thereby enabling reductions
in construction costs.

[0049] Furthermore, in Embodiment 4, the thickness
of the hoisting machine 20 can also be minimized by mak-
ing the gap § 1 mm.

[0050] Moreover, the first return sheave and the drive
sheave are not limited to the arrangements in each of
the above embodiments provided that they are disposed
such that the rope alignment direction of the hoisting
ropes can be changed.

[0051] Furthermore, it goes without saying that the
present invention is not limited to the roping methods in
each of the above embodiments and may also be applied
to other roping methods.

[0052] Ineach of the above embodiments, the hoisting
ropes 14 explained as being constituted by three ropes,
but the number of ropes constituting the hoisting ropes
is not limited to three, provided that it is a plural number,
and may also be four, for example.

[0053] As explained above, according to one aspect
of the present invention, there is provided an elevator
apparatus including:

a car raisably disposed inside a hoistway;

a hoisting machine being constructed such that a
drive sheave formed with a plurality of rope grooves
each accommodating a hoisting rope for raising and
lowering the car is fixed to a rotating shaft of a motor
portion, the hoisting machine being mounted to a
wall surface of the hoistway such that an axis of the
rotating shaft is perpendicular to the wall surface of
the hoistway; and

a return sheave connected to the drive sheave by
means of the hoisting ropes for changing a direction
of alignment of the hoisting ropes, the return sheave
being formed with a plurality of rope grooves for ac-
commodating each of the hoisting ropes,

wherein a rope groove pitch of the return sheave is
formed so as to be greater than a rope groove pitch
of the drive sheave,
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thereby providing an elevator apparatus enabling
construction costs to be reduced by enabling reduc-
tions in the thickness of the drive sheave and reduc-
ing the gap between the car and the wall surface of
the hoistway.

[0054] The hoisting machine may be mounted to arear
wall surface in a depth direction of the hoistway,
enabling a gap between the car and the rear wall surface
of the hoistway to be reduced, thereby making scaling
down of the hoistway cross section possible.

[0055] The car may be raisably disposed so as to be
guided by guide rails extending in a vertical direction
mounted by mounting members to both side wall surfac-
es in a width direction of the hoistway,

gaps between the car and the side wall surfaces of the
hoistway being formed to minimum dimensions deter-
mined by the car, the guide rails, and the mounting mem-
bers, and

the return sheave being disposed in a gap between the
car and one side wall surface of the hoistway so as to be
rotatable around a horizontal axis,

enabling the thickness of the return sheave to be brought
close to the dimensions of the gap between the car and
one side wall surface of the hoistway within a range that
does not hinder the raising and lowering operation of the
car, thereby making further scaling down of the hoistway
cross section possible.

[0056] The hoisting machine may be mounted to a ceil-
ing of the hoistway,

enabling a gap between the car and the ceiling of the
hoistway to be reduced, making reductions in the height
of the hoistway possible, and thereby enabling construc-
tion costs to be reduced.

Claims
1. An elevator apparatus comprising:

acar (5) raisably disposed inside a hoistway (4);
a hoisting machine (20,20A) comprising a drive
sheave (21,21A) formed with a plurality of rope
grooves (21a-21c) each accommodating a
hoisting rope (14a-14c) for raising and lowering
said car (5) and fixed to a rotating shaft of a
motor portion (2), said hoisting machine being
mounted to a wall surface of said hoistway such
that an axis of said rotating shaft is substantially
perpendicular to said wall surface of said hoist-
way (4) or being mounted in an upper portion of
the hoistway (4) with the rotating shaft of the
motor portion (2) aligned in the vertical direction;
and

a return sheave (22) connected to said drive
sheave (21,21A) by means of said hoisting
ropes (14a-14c) for changing adirection of align-
ment of said hoisting ropes, said return sheave
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being formed with a plurality of rope grooves
(22a-22c) foraccommodating each of said hoist-
ing ropes, characterized in that

a rope groove pitch of said return sheave (22)
is formed so as to be greater than a rope groove
pitch of said drive sheave (21,21A).

2. The elevatorapparatus according to Claim 1, where-
in said hoisting machine (20,20A) is mounted to a
rear wall surface in a depth direction of said hoistway

(4).

3. Theelevatorapparatus according to Claim 2, where-
in said car (5) is raisably disposed so as to be guided
by guide rails (6) extending in a vertical direction
mounted by mounting members to both side wall sur-
faces in a width direction of said hoistway (4),
gaps (B) between said car (5) and said side wall sur-
faces of said hoistway (4) are formed to minimum
dimensions determined by said car (5), said guide
rails (6), and said mounting members, and
said return sheave (22) is disposed in a gap between
said car (5) and one side wall surface of said hoist-
way (4) so as to be rotatable around a horizontal axis.

4. The elevator apparatus according to Claim 1, where-

in said hoisting machine (20) is mounted to a ceiling
of said hoistway (4).

Patentanspriiche
1. Aufzugsvorrichtung mit:

einer Kabine (5), die anhebbar innerhalb eines
Schachts (4) vorgesehen ist,

einer Hubmaschine (20, 20a) mit einer Antriebs-
rolle (21, 21a), die mit mehreren Seilnuten (21a-
21c) ausgebildet ist, welche jeweils ein Hubseil
(14a-14c) zum Anheben und Absenken der Ka-
bine (5) aufweisen und die an einer Drehwelle
eines Motorabschnitts (2) befestigt sind, wobei
die Hubmaschine an einer Wandoberflache des
Schachts so angebracht ist, dass eine Achse
der Drehwelle im Wesentlichen senkrecht zu der
Wandoberflache des Schachts (4) ist, oder sie
in einem oberen Abschnitt des Schachts (4) mit
der Drehwelle des Motorabschnitts (2) in der
vertikalen Richtung ausgerichtet angebracht ist
und

einer Ruckfihrrolle (22), welche mit der An-
triebsrolle (21, 21a) tiber die Hubseile (14a-14c)
verbunden ist, zum Verandern einer Richtung
der Ausrichtung der Hubseile, wobei die Riick-
fuhrrolle mit mehreren Seilnuten (22a-22c) zum
Aufnehmen jedes der hubseile ausgebildet ist,
dadurch gekennzeichnet, dass

ein Seilnutabstand der Ruckfihrrolle (22) so
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ausgebildet ist, dass er groRer ist als ein Seil-
nutabstand der Antriebsrolle (21, 21a).

Aufzugsvorrichtung nach Anspruch 1, bei der die
Hubmaschine (20, 20A) an einer in einer Tiefenrich-
tung des Schachts (4) hinteren Wandoberflache an-
gebracht ist.

Aufzugsvorrichtung nach Anspruch 2, bei der die Ka-
bine (5) anhebbar so vorgesehen ist, dass sie durch
Fihrungsschienen (6) gefiihrt wird, die sich in einer
vertikalen Richtung erstrecken, die durch Anbringe-
lemente in einer Breitenrichtung des Schachts (4)
an beiden Seitenwandoberflachen angebracht sind,
bei der Licken (B) zwischen der Kabine (5) und den
Seitenwandoberflichen des Schachts (4) mit den
kleinsten Abmessungen ausgebildet sind, welche
durch die Kabine (5), die Fiihrungsschienen (6) und
die Anbringelemente festgelegt werden, und

bei der die Ruckfihrrolle (22) in einer Licke zwi-
schen der Kabine (5) und einer Seitenwandoberfla-
che des Schachts (4) so vorgesehen ist, dass sie
um eine horizontale Achse drehbar ist.

Aufzugsvorrichtung nach Anspruch 1, bei der die
Hubmaschine (20) an einer Decke des Schachts (4)
angebracht ist.

Revendications

Appareil d’ascenseur comprenant :

une cabine (5) disposée de fagon a pouvoir mon-
ter dans une gaine (4) ;

une machine de levage (20, 20A) comprenant
une poulie d’entrainement (21, 21A) formée
avec une pluralité de gorges de cables (21a a
21c) chacune logeant un cable de levage (14a
a 14c) pour faire monter et descendre ladite ca-
bine (5) et fixée a un arbre rotatif d’'une portion
de moteur (2), ladite machine de levage étant
montée sur une surface de paroi de ladite gaine
de sorte qu’'un axe dudit arbre rotatif est sensi-
blement perpendiculaire a ladite surface de pa-
roi de ladite gaine (4) ou étant montée dans une
portion supérieure de la gaine (4) avec l'arbre
rotatif de la portion de moteur (2) alignée dans
la direction verticale ; et

une poulie de renvoi (22) raccordée aladite pou-
lie d’entrainement (21, 21A) au moyen desdits
cébles de levage (14a a 14c) afin de modifier
une direction d’alignement desdits cables de le-
vage, ladite poulie de renvoi comportant une plu-
ralité de gorges de cables (22a a 22c) afin de
loger chacun desdits cables de levage, carac-
térisé en ce que

un pas de gorge de cable de ladite poulie de
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renvoi (22) est formé de fagon a étre supérieur
aun pas de gorge de cable de ladite poulie d’en-
trainement (21, 21A).

Appareil d’'ascenseur selon la revendication 1, dans
lequel ladite machine de levage (20, 20A) estmontée
sur une surface de paroi arriere dans une direction
de profondeur de ladite gaine (4).

Appareil d’ascenseur selon la revendication 2, dans
lequel ladite cabine (5) est disposée de fagon a pou-
voir monter afin d’étre guidée par des rails-guides
(6) s’étendant dans une direction verticale montés
par des organes de montage sur les deux surfaces
de paroi latérales dans une direction de largeur de
ladite gaine (4),

des espaces (B) entre ladite cabine (5) et lesdites
surfaces de paroi latérale de ladite gaine (4) sont
formés a des dimensions minimales déterminées
par ladite cabine (5), lesdits rails-guides (6) et lesdits
organes de montage, et

ladite poulie de renvoi (22) est disposée dans un
espace entre ladite cabine (5) et une surface de paroi
latérale de ladite gaine (4) afin de pouvoir étre mise
en rotation autour d’'un axe horizontal.

Appareil d’ascenseur selon la revendication 1, dans
lequel ladite machine de levage (20) est montée sur
un plafond de ladite gaine (4).
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