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(54) ELEVATOR DEVICE

(57) The present invention provides an elevator ap-
paratus enabling construction costs to be reduced by
making a rope groove pitch of a return sheave connect-
ed to a drive sheave by means of hoisting ropes for
changing a rope alignment direction of the hoisting
ropes larger than a rope groove pitch of the drive sheave
to enable reductions in the thickness of the drive sheave
and reduce a gap between a car and a wall surface of
a hoistway.

The elevator hoisting machine is provided with a

hoisting machine mounted with a shaft of a motor portion
perpendicular to a rear wall surface in a depth direction
of the hoistway, and a return sheave connected to a
drive sheave of the hoisting machine by means of the
hoisting ropes for changing a direction of alignment of
the hoisting ropes, disposed in a gap between the car
and one side wall surface of the hoistway in a width di-
rection so as to be rotatable around a horizontal axis. 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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Description

Technical Field

[0001] The present invention relates to an elevator
apparatus from which a machine room is omitted, and
particularly to an elevator apparatus in which a hoisting
machine is disposed in a gap between a wall of a hoist-
way and a car.

Background Art

[0002] Figure 9 is a lateral cross section showing a
conventional elevator apparatus, Figure 10 is an en-
largement of Portion A in Figure 9, and Figure 11 is a
longitudinal section showing the conventional elevator
apparatus. Here, to facilitate explanation, a length direc-
tion of a hoistway (a direction perpendicular to the sur-
face 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 di-
rection".
[0003] In the figures, a hoisting machine 1 is consti-
tuted by a motor portion 2, and a drive sheave 3 fixed
to a rotating shaft of the motor portion 2, being construct-
ed into a disk shape that is generally flat in an axial di-
rection 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 drive
hoistway 4 with the rotating shaft of the motor portion 2
aligned in the depth direction.
[0004] The car 5 is raisably disposed so as to be guid-
ed 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.
[0005] 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 deflec-
tion pulley 10 is mounted to an upper portion of the coun-
terweight 8 so as to be rotatable around a shaft having
an axis aligned in the depth direction.
[0006] First and 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 direc-
tion behind the car suspension sheave 7a in a gap B
between the car 5 and a left side wall surface of the
hoistway 4. A third return sheave 13 is mounted in an

upper portion of the hoistway 4 in a gap S between the
car 5 and a rear 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 counterweight deflection pulley 10 and the
drive sheave 3 when viewed from above.
[0007] 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 low-
ered to the counterweight deflection pulley 10, are
passed through the counterweight deflection pulley 10,
and are then raised and the other ends are fixed to the
ceiling.
[0008] 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 as-
cend and descend inside the hoistway 4.
[0009] Here, the hoisting ropes 14 are constituted by
a first rope 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 3a to 3c and 11a to 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 positioned in a central portion in a thickness direc-
tion 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, direc-
tions of alignment of the rope grooves 3a to 3c and 11a
to 11c 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.
[0010] 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 p0 on
each of the second and third return sheaves 12 and 13,
the car suspension sheaves 7a and 7b, and the coun-
terweight deflection pulley 10. The first and second re-
turn 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 de-
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flection pulley 10 are also disposed with their rope
grooves aligned with each other. In addition, the car sus-
pension 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 dis-
posed with their rope grooves perpendicular to each oth-
er.
[0011] 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
predetermined inclination relative to the vertical direc-
tion and transfers to the rope groove 11a of the first re-
turn 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 transfer 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 direction changes, because the ropes come
into contact with each other if a gap δ0 between the first
to third ropes 14a to 14c is less than or equal to zero,
giving rise to abrasion and contact noise between the
ropes, the pitch p0 of the rope grooves 3a to 3c and 11a
to 11c is set such that the gap δ0 is greater than or equal
to 1 mm.
[0012] In a conventional elevator apparatus con-
structed in this manner, if the number of ropes and the
diameters 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 11a to 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.
[0013] Thus, one disadvantage has been that the
thickness H of the hoisting machine 1 is smallest when
the pitch p0 is such that the gap δ0 is 1 mm, and the gap
S cannot be reduced any further than this, preventing
scaling down of the hoistway cross section, thereby in-
creasing construction costs.

Disclosure of the Invention

[0014] The present invention aims to solve the above
problems and an object of the present invention is to
provide 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 hoisting ropes larger than a rope groove pitch of
the drive sheave to enable reductions in the thickness
of the drive sheave and reduce a gap between a car and
a wall surface of a hoistway.
[0015] 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

[0016]

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 ele-
vator 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;
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Figure 10 is an enlargement of Portion A in Figure
9; and
Figure 11 is a longitudinal section showing the con-
ventional elevator apparatus.

Best Mode for Carrying Out the Invention

[0017] The preferred embodiments of the present in-
vention will now be explained with reference to the draw-
ings.

Embodiment 1

[0018] 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
Portion A in Figure 1. Moreover, in the figures, portions
identical to or corresponding to those in the conventional
elevator apparatus will be given the same numbering,
and explanation thereof will be omitted.
[0019] 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.
[0020] 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 direc-
tion 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 di-
rection. The first and second return sheaves 22 and 12
are disposed 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.
[0021] Moreover, the rest of this embodiment is con-
structed in a similar manner to the conventional elevator
apparatus.
[0022] 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 rela-
tive 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 upward with a predetermined inclina-
tion relative to the vertical direction and transfers to the
rope groove 22c of the first return sheave 22. Thus, the
rope alignment direction of the hoisting ropes 14 is
changed by 90 degrees. In this transition portion where
the rope alignment direction changes, the pitches p1
and p2 of the rope grooves 21a to 21c and 22a to 22c
are set such that the gap δ between the first to third
ropes 14a to 14c is greater than or equal to 1 mm.
[0023] 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 δ1
between the ropes when the rope groove pitch of the
drive sheave 21 is p0 is greater than the gap δ0 between
the ropes in the conventional device. In other words, if
the gap δ between the ropes in Embodiment 1 is equal
to the gap δ0 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 h0 of the conventional drive
sheave 3.
[0024] Consequently, according to Embodiment 1,
because the thickness H of the hoisting machine 1 is (h
+ h1) and can be made thinner by (h0 - 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
construction costs.
[0025] 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 thick-
ness of the hoisting machine 20 is minimized, enabling
the gap S to be minimized.

Embodiment 2

[0026] Figure 4 is an enlargement showing part of an
elevator apparatus according to Embodiment 2 of the
present invention.
[0027] In Figure 4, a drive sheave 21A of a hoisting
machine 20A is formed to a thickness h3, and three rope

5 6



EP 1 520 830 A1

5

5

10

15

20

25

30

35

40

45

50

55

grooves 21a to 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 surface 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 θ formed between the direction of align-
ment of the rope grooves of the first return sheave 22
and the direction of alignment of the rope grooves of the
drive sheave 21 is an acute angle (θ < 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 direc-
tion.
[0028] Moreover, the rest of the construction is con-
structed in a similar manner to Embodiment 1 above.
[0029] 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 first rope 14a
leaves the rope groove 21a of the drive sheave 21A,
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 21A,
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
21A, then extends upward with a predetermined inclina-
tion relative to the vertical direction and transfers to the
rope groove 22c of the first return sheave 22. Thus, the
rope alignment direction of the hoisting ropes 14 is
changed by angle θ.
[0030] In Embodiment 2, because the first return
sheave 22 is disposed such that the angle θ 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 δ2 between the
ropes in the transition portion where the rope alignment
direction changes when the rope groove pitch of the
drive sheave 21A is p1 is greater than the gap δ0 be-
tween the ropes in Embodiment 1 above. In other words,
if the gap δ between the ropes in Embodiment 2 is equal
to the gap δ0 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.
[0031] Consequently, according to Embodiment 2,
because 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 reduc-
tions in construction costs.
[0032] Here, since the gap B in which the first return
sheave 22 is disposed is large compared to the thick-
ness 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 (a range 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 maximum relative to the depth direction of the hoist-
way 4, the rope groove pitch, and therefore the thick-
ness, of the drive sheave 21A can be minimized.

Embodiment 3

[0033] 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.
[0034] In Figures 6 and 7, a car deflection pulley 23
is mounted to a generally central portion of an upper por-
tion of a car 5 so as to be rotatable around a shaft having
an axis aligned in the depth direction. First and second
return sheaves 22 and 12 are mounted in an upper por-
tion 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.
[0035] 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 cen-
tral portion in a thickness direction of the drive sheave
21 and the first return sheave 22.
[0036] 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 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 trans-
fer 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.
[0037] Moreover, the rest of the construction is con-
structed in a similar manner to Embodiment 1 above.
[0038] 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,
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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.
[0039] 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 δ
between the ropes is maintained at δ0 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, also enabling
the thickness of the drive sheave 21 to be made thinner
than that of the conventional drive sheave 3.
[0040] Furthermore, the thickness of the hoisting ma-
chine 20 can be minimized by making the gap δ 1 mm.

Embodiment 4

[0041] Figure 8 is a horizontal cross section showing
an elevator apparatus according to Embodiment 4 of the
present invention.
[0042] 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 hav-
ing 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
return sheave 24 is disposed between the hoisting ma-
chine 20 and a counterweight deflection pulley 10. The
second return sheave 24 has three rope grooves for ac-
commodating first to third ropes 14a, 14b, and 14c, re-
spectively, formed at a pitch of p2.
[0043] 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.
[0044] 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
deflection 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 direction, 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 extend-
ed 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 sus-
pension sheaves 7a and 7b, and are then raised, and
the other ends are fixed to the ceiling.
[0045] Moreover, the rest of the construction is con-

structed in a similar manner to Embodiment 1 above.
[0046] 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
to the first return sheave 22.
[0047] Because the rope groove pitch of the first re-
turn 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 Embodiment 1 above. In other words, the gap δ be-
tween the ropes is maintained at δ0 in the transition por-
tion 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 δ between the
ropes is maintained at δ0 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 conven-
tional drive sheave 3. Consequently, according to Em-
bodiment 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.
[0048] Furthermore, in Embodiment 4, the thickness
of the hoisting machine 20 can also be minimized by
making the gap δ 1 mm.
[0049] 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.
[0050] 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 ap-
plied to other roping methods.
[0051] In each of the above embodiments, the hoist-
ing 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.
[0052] 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
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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,

thereby providing an elevator apparatus enabling
construction costs to be reduced by enabling reductions
in the thickness of the drive sheave and reducing the
gap between the car and the wall surface of the hoist-
way.
[0053] The hoisting machine may be mounted to a
rear 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.
[0054] 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 sur-
faces in a width direction of the hoistway,

gaps between the car and the side wall surfaces
of the hoistway being formed to minimum dimensions
determined by the car, the guide rails, and the mounting
members, and

the return sheave being disposed in a gap be-
tween 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 op-
eration of the car, thereby making further scaling down
of the hoistway cross section possible.
[0055] The hoisting machine may be mounted to a
ceiling 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
construction costs to be reduced.

Claims

1. An elevator apparatus comprising:

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 said car is fixed to a
rotating shaft of a motor portion, 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 hoistway; and
a return sheave connected to said drive sheave

by means of said hoisting ropes for changing a
direction of alignment of said hoisting ropes,
said return sheave being formed with a plurality
of rope grooves for accommodating each of
said hoisting ropes,

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

2. The elevator apparatus according to Claim 1,
wherein said hoisting machine is mounted to a rear
wall surface in a depth direction of said hoistway.

3. The elevator apparatus according to Claim 2,
wherein said car is raisably disposed so as to be
guided by guide rails extending in a vertical direc-
tion mounted by mounting members to both side
wall surfaces in a width direction of said hoistway,

gaps between said car and said side wall sur-
faces of said hoistway are formed to minimum di-
mensions determined by said car, said guide rails,
and said mounting members, and

said return sheave is disposed in a gap be-
tween said car and one side wall surface of said
hoistway so as to be rotatable around a horizontal
axis.

4. The elevator apparatus according to Claim 1,
wherein said hoisting machine is mounted to a ceil-
ing of said hoistway.
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