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(54) ELEVATOR DEVICE

(57) In the elevator system in the present invention,
on a support bench (30) disposed at an upper portion of
the hoistway (1), there are arranged a driving device
(10) and an idler pulley (14), so that the axis of rotation
of a drive sheave (12) and the idler pulley (14) is vertical.
A main rope (20) has two parallel paths and has inde-
pendent ropes, a first rope (21) for the first path, and a
second rope (22) for the second path; one of the ends
of the ropes are connected together to a counter weight
(7) and made to change direction by the deflector
sheave (18) for the counter weight; the middle part is
passed around the driving device (10), and passed
around the driving device (10) again via the idler pulley
(14); and the other end is made to change direction re-
spectively by the first deflector sheave (16) for the car
and the second deflector sheave (17) for the car, and
are respectively connected to the sides of the car (5) at
positions opposite to each other.



EP 1 535 875 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention relates to an elevator
system in which a driving device is disposed at an upper
portion in a hoistway.

Background Art

[0002] In recent years, due to the limitation in instal-
lation space of elevators according to the external ap-
pearance or height of buildings, elevators that do not
require a machineroom, e.g., elevators that have the
driving device and the control panel arranged inside the
hoistway without having a machineroom, have come in-
to wide use. Hence it is required to arrange the elevator
equipment such as the driving device and the control
panel properly, using the space efficiently. For example,
in PCT international publication No. WO 02/16247 A1,
a 1:1 roping elevator which has its driving device ar-
ranged at an upper portion of the hoistway, is disclosed.
However, in conventional elevator systems, as the hoist-
ing angle of the main rope to the drive sheave is small,
special types of ropes using a high-priced synthetic fiber
of which the surface consists of a high-friction material
have been used as a means to secure frictional force
between the drive sheave and the main rope, and some-
times also the drive sheave has been provided with a
special undercut groove having a notch to intensify the
friction between the main ropes. This poses the problem
that the main rope bites into the undercut groove, thus
shortening its life.
[0003] Furthermore, as the conventional car is sup-
ported at one place by an upper beam mounted on top
of the car, this poses the problem that the vertical di-
mension equivalent to that of the suspension part needs
to be secured in the hoistway.
[0004] This invention was devised to solve problems
such as those mentioned above, and has its object to
secure a low-priced and stable life of the main rope, by
using general -purpose ropes. Another object is to min-
imize the length of the hoistway by contriving ways of
suspending the car.

Disclosure of the Invention

[0005] The elevator system in the present invention
comprises: a driving device provided on a support bench
disposed in an upper part of a hoistway, the driving de-
vice including a drive sheave with a main elevator rope
passed around and an electric motor for rotating the
drive sheave, with at least the rotation axis of the drive
sheave arranged in vertical direction; and a car and a
counter weight suspended by the main rope in the hoist-
way and ascended and descended by the driving de-
vice. This elevator system comprises: an idler pulley
with its axis of rotation arranged vertically at a predeter-

mined distance from the driving device; and a main rope
with one end connected to the counter weight, the mid-
dle part passed around the drive sheave, then around
the idler pulley and again around the drive sheave, and
the other end connected to the car. Furthermore, there
are provided a deflector sheave for the car that is dis-
posed on a support bench and changes the direction of
the part of the main rope extending from the drive
sheave to the car from the horizontal direction to the ver-
tical direction, and a deflector sheave for the counter
weight that is similarly disposed on a support bench and
changes the direction of the part of the main rope ex-
tending from the drive sheave to the counter weight from
the horizontal direction to the vertical direction. Moreo-
ver, this driving device is formed so as to be thinner in
the rotational axis direction compared to the radial di-
rection in outer shape, and the drive sheave has a U-
groove around which the main rope is passed, and the
diameter of the semicircle at the bottom part of this U-
groove is made so as to approximate the diameter of
the main rope. Also, the driving device is arranged near
the corner of the back part of the hoistway.
[0006] Furthermore, there are two parallel paths for
the main rope, and there is a first rope for the first path,
and a second rope for the second path, both ropes in-
dependent of one another. There is a first deflector
sheave for the car for the first rope, and a second de-
flector sheave for the car for the second rope, and they
are arranged so that they are apart from each other and
that at least one part of them overlaps the car in vertical
projection area in the hoistway. Also, at least one part
of the deflector sheave for the counter weight overlaps
the counter weight in vertical projection area in the hoist-
way. Here, one end of both the first rope and the second
rope are made to change direction from the drive sheave
by the deflector sheave for the counter weight, and are
connected to the counter weight. As for the other end of
the first and second ropes, they are made to change di-
rection from the drive sheave respectively by a first de-
flector sheave for the car and a second deflector sheave
for the car, and the ends of the first and second ropes
are both connected to the car at lower parts of the sides
of the car that are opposite to each other. Preferably, the
two ends are connected at positions that are opposite
to each other across the center of gravity of the car.
[0007] Moreover, in the elevator system in the present
invention, the idler pulley is arranged so that it is placed
between a part of the main rope extending from the drive
sheave to the deflector sheave for the car and a part of
the main rope extending from the drive sheave to the
deflector sheave for the counter weight.
[0008] Furthermore, the elevator system in the
present invention comprises a control panel to control
the car and a governor, and the control panel, the gov-
ernor and the idler pulley are positioned not to exceed
the range of the maximum height dimension of any of
the driving device, or the deflector sheave for the car
and the deflector sheave for the counter weight.

1 2



EP 1 535 875 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0009] Moreover, the elevator system in the present
invention comprises main guide rails to guide the car
and sub-guide rails to guide the counter weight, and the
support bench is supported by at least any of: the main
guide rails and the sub-guide rails, or the hoistway wall.
As a preferable example, the support bench is disposed
interposing an anti-vibration material between the main
guide rails and the sub-guide rails, or the hoistway wall.
[0010] According to the aforementioned invention,
since the idler pulley is arranged at a predetermined po-
sition from the driving device, it is possible to increase
the degrees of the hoisting angle of the main rope to the
drive sheave, and it becomes easier to secure frictional
force between the main rope and the drive sheave.
Therefore, a general-purpose rope can be used without
the necessity to use a special high-friction main rope,
and it is possible to secure a low-priced and stable life
of the main ropes, and moreover, it facilitates mainte-
nance and inspection of the main rope.

Brief Description of the Drawings

[0011]

Figure 1 shows an example of an arrangement of
the elevator system in accordance with the first em-
bodiment of the present invention, and is a plan
view of the elevator system viewed from the upper
side.
Figure 2 shows an example of an arrangement of
the elevator system in accordance with the first em-
bodiment of the present invention, and is a partial
elevation of the elevator system viewed from the
horizontal direction.
Figure 3 are sectional views showing conventional
and present-invention drive sheave grooves over
which the main rope used in the present invention
passes.
Figure 4 is a plan view showing an example of an
arrangement of the elevator system in accordance
with the second embodiment of the present inven-
tion.
Figure 5 is a plan view showing an example of an
arrangement of the elevator system in accordance
with the third embodiment of the present invention.
Figure 6 is a plan view showing an example of an
arrangement of the elevator system in accordance
with the third embodiment of the present invention.

Best Mode for Carrying out the Invention

[0012] To describe the present invention in more de-
tail, the invention will be described below by referring to
the accompanying drawings.

Embodiment 1

[0013] Figures 1 and 2 are views showing an example

of an arrangement of the machineroom-less elevator
system in accordance with the first embodiment of the
present invention; Figure 1 is a plan view of the elevator
system viewed from the upper side, Figure 2 is a partial
elevation of the elevator system viewed from the hori-
zontal direction, and both are conceptual maps showing
the major components of the elevator system.
[0014] In the figure, in a hoistway 1, supported by rail
brackets 4 fixed to the wall of the hoistway 1, there are
mounted a pair of main guide rails 2 (for the car) and
another pair of sub-guide rails 3 (for the counter weight).
A car 5 is made to ascend and descend throughout the
hoistway 1 guided by the main guide rails 2, and a coun-
ter weight 7 is made to ascend and descend throughout
the hoistway 1 guided by the sub-guide rails 3.
[0015] The car 5 has an entrance 5a at the front part
of the hoistway as shown in the plan view of Figure 1;
the main guide rails 2 are disposed near both sides of
the surfaces that are orthogonal to the entrance surface,
and the sub-guide rails 3 are disposed near the side of
the rear surface that is opposite to the car entrance.
Moreover, a plurality of guide shoes 8 that are coupled
to the main guide rails 2 are disposed on the car 5, and
a plurality of guide shoes 9 that are engaged with the
sub-guide rails 3 are disposed on the counter weight 7.
On each of the upper ends of the main guide rails 2 and
the sub-guide rails 3, support bench brackets 31 are
mounted for fixing support benches 30, and the support
bench 30 is fixed to the support bench brackets 31 via
an anti-vibration material 32. The support bench 30 may
be fixed directly to the support bench brackets 31, but
in order to prevent vibration generated by the driving de-
vice 10 from being transmitted to the building from the
hoistway walls via the main guide rails 2, the sub-guide
rails 3 and the rail brackets 4, it is preferable to be used
with an anti-vibration material 32 interposed between
the support bench brackets 31.
[0016] The drive sheave 12, around which the main
rope 20 is passed and is constructed so that the rotation
axis is in the vertical direction, and the driving device
10, which comprises an electric motor 11 that rotates
and drives the drive sheave 12, are thin-type, formed so
as to be thinner in the rotational axis direction compared
to the radial direction in outer shape. The idler pulley 14
is arranged so that the rotation axis is in the vertical di-
rection, as is the drive sheave 12. The driving device 10
and the idler pulley 14 are loaded on the support bench
30, the driving device 10 is mounted on an upper part
of the car 5, and the idler pulley 14 is arranged at a pre-
determined distance from the driving device 10. That is,
the driving device 10 is positioned near a corner of the
hoistway 1, and the idler pulley 14 is positioned near
another corner of the hoistway 1. Moreover, in Figure 1,
the driving device 10 is in a desirable position (a position
in which there is no fear of crossing of the main rope
and occurrence of interference through the process of
passing the main rope around the sheaves) from the
viewpoint of roping, i.e. near a corner at the rear part of
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the hoistway.
[0017] In this embodiment, an example in which the
idler pulley 14 is mounted on the same support bench
30 as the driving device 10 is shown, however, the idler
pulley 14 may also be mounted on a support bench pro-
vided separately from the support bench 30.
[0018] Next, the main rope 20 has two parallel paths
which includes a first independent rope 21 and a second
independent rope 22, and the first rope 21 and the sec-
ond rope 22 both comprise a set of unit ropes made of
a plurality of ropes.
[0019] The intermediate part of the main rope 20,
which includes the first rope 21 and the second rope 22,
is passed around the drive sheave 12, then around the
idler pulley 14, and again around the drive sheave 12.
One end of the main rope 20 is made to change direction
from the horizontal direction to the vertical direction by
the deflector sheave 18 for the counter weight, and ex-
tends from the drive sheave 12 to the counter weight 7.
That is, the first rope 21 and the second rope 22 are
parallel to each other and form a main rope 20 while
being passed around the idler pulley 14 from the drive
sheave 12, being passed around the drive sheave 12,
and then being passed over to the counter weight 7 from
the deflector sheave 18 for the counter weight.
[0020] Moreover, one end of both the first rope 21 and
the second rope 22 are connected to an upper beam 29
of the counter weight 7 interposing a rope shackle 26
and a buffer material 27 using a coil spring
[0021] Further, as for the other end of the main rope
20, that is, the end that extends from the drive sheave
12 to the car 5, the first rope 21 and the second rope 22
become separate, and the first rope 21 and the second
rope 22 are made to change direction from the horizon-
tal direction to the vertical direction respectively by a first
deflector sheave 16 for the car and a second deflector
sheave 17 for the car, and are connected to a predeter-
mined part of the car 5. At this other end of the rope,
each of the first rope 21 and the second rope 22 are
connected to two car brackets 6 which are provided at
the bottom portions of the car 5 that are opposite to each
other across the center of gravity of the car 5, via a rope
shackle 24 and a buffer material 25 using a coil spring.
[0022] Accordingly, it is not necessary to mount a sus-
pension part on top of the car 5 as in conventional ele-
vators, so it is possible to shorten the vertical dimension
of the hoistway 1 by the space of the suspension part of
the car 5. Furthermore, compared with the one-point
support by the upper portion of the conventional car 5,
in this invention, a two-point support by the bottom por-
tions of the car 5 is attained, thus making it possible to
reduce the strength of the structural members of the up-
per portion of the car 5, and also to reduce the weight
and the manufacturing cost of the car 5.
[0023] In this embodiment, an example in which the
car 5 is supported by the bottom portion of the car 5 is
shown as preferable, however, as the reduction in ver-
tical dimension of the hoistway 1 may be realized by

supporting the car 5 at two points lower than the top sur-
face of the car, the supporting positions may be any-
where as long as they are in the sides of the car 5 that
are opposite to each other.
[0024] Next, in this embodiment as described above,
as a deflector sheave for the car, a first deflector sheave
16 for the car and a second deflector sheave 17 for the
car are provided respectively to the first rope 21 and the
second rope 22, and they are arranged so that they are
apart from each other, and also that at least one part of
them overlap the car 5 in vertical projection area in the
hoistway 1. Furthermore, the first deflector sheave 16
for the car and the second deflector sheave 17 for the
car are arranged at an upper portion of the rope shackle
24. That is, a large part of the first deflector sheave 16
for the car and the second deflector sheave 17 for the
car overlaps the car 5 in vertical projection area, thus
they are arranged so that there is no necessity to secure
a long distance between the car 5 and the hoistway wall
(so that there is no necessity to enlarge the plane of the
hoistway 1).
[0025] The deflector sheave 18 for the counter weight
is provided so that at least one part of it overlaps the
counter weight 7 in vertical projection area in the hoist-
way 1. The first deflector sheave 16 for the car, the sec-
ond deflector sheave 17 for the car and the deflector
sheave 18 for the counter weight are mounted on the
support bench 30.
[0026] Here, the idler pulley 14 is arranged so that it
is between the main rope 20 (the first rope 21) extending
from the drive sheave 12 to the first deflector sheave 16
for the car, and the main rope 20 extending from the
drive sheave 12 to the deflector sheave 18 for the coun-
ter weight.
[0027] That is, it is possible to arrange the drive
sheave 12, the idler pulley 14, the first deflector sheave
16 for the car, the second deflector sheave 17 for the
car, and the deflector sheave 18 for the counter weight
so that there is no fear of crossing of the main rope 20
and occurrence of interference during the process of
passing the main rope 20 around them in the order of
structure. Further, upon the situation in that the car 5 is
to be suspended by the sides of the car 5 that are op-
posite to each other, it is preferable to suspend the car
5 at positions that are opposite to each other across the
center of gravity of the car 5, and in that case, the two
suspension points of the car 5 will be near the side walls
of almost the middle of the hoistway 1 (near the main
guide rails 2) at vertical direction view of the hoistway
1, as shown in Figure 1. Therefore, arranging the idler
pulley 14 in the abovementioned manner makes it pos-
sible to store apparatus provided at the upper part of the
hoistway such as the driving device 10, idler pulley 14,
the first deflector sheave 16 for the car, the second de-
flector sheave 17 for the car and the deflector sheave
18 for the counter weight which are mounted on the sup-
port bench 30 at one side of the hoistway when viewed
in vertical projection area in one side of the hoistway 1,
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based on a line obtained by connecting the attaching
positions of the first deflector sheave 16 for the car and
the second deflector 17 for the car as a standard line,
and this secures saving of space at the upper part of the
hoistway 1, reduces the size of the support bench 30
and secures space for maintenance.
[0028] Furthermore, the aforementioned is an exam-
ple in which the idler pulley 14 is arranged in a suitable
manner, however, depending on the layout of the eleva-
tor system, the idler pulley 14 may also be arranged so
that it becomes between the main rope 20 extending
from the drive sheave 12 to the second deflector sheave
17 for the car (the second rope 22), the main rope 20
extending from the drive sheave 12 to the deflector
sheave 18 for the counterweight (specifically, between
the main rope 20 extending from the drive sheave 12 to
the deflector sheave 16 for the car (the first rope 21),
the main rope 20 extending from the drive sheave 12 to
the second deflector 17 for the car (the second rope
22) ).
[0029] Moreover, in this elevator system, a control
panel 33 for controlling ascents and descents of the car
5 and a governor 34 are mounted on the support bench
30, and the control panel 33, the governor 34 and the
idler pulley 14 are provided so that they fit in the maxi-
mum height dimension of any of the driving device 10,
the first deflector sheave 16 for the car, the second de-
flector sheave 17 for the car and the deflector sheave
18 for the counter weight. In Figure 2, they are posi-
tioned so that they stay within the height range of the
driving device 10.
[0030] Figure 3 are sectional views showing the con-
ventional and the present invention's drive sheaves
grooves.
[0031] In Figure 3, in the drive sheave 13 in the con-
ventional drive sheave, there has been arranged a spe-
cial groove known by the name of undercut groove at
the part where the main rope 23 contacts it, and the fric-
tional force can be increased by the rope's biting in the
groove, however, there is a problem that the abrasion
of the rope is large and that the life of the main rope 23
is short. Therefore, the drive sheave 12 in the present
application has a U-groove around which the main rope
20 is passed, and the diameter of the semicircular bot-
tom part of this U-groove is formed so that it is approx-
imate to the diameter of the main rope 20. Accordingly,
as the contact of the drive sheave 12 and the main rope
20 becomes large, it is possible to reduce the surface
pressure and is also advantageous to the life of the main
rope 20.
[0032] According to the explanation above, in this em-
bodiment, after the main rope 20 is passed around the
drive sheave 12, it is passed around the idler pulley 14,
and then passed around the drive sheave 12 again, thus
making the hoisting angle which indicates the contact
amount of the drive sheave 12 and the main rope 20
increase, and making it easy to obtain the predeter-
mined traction.

[0033] Therefore, compared to the method using a
conventional main rope 23 of a special type of rope of
a synthetic fiber of high-friction material and also with a
combination of a drive sheave 13 with a special undercut
groove to provide traction, the present invention has a
steel general -purpose main rope 20 and a drive sheave
12 with a U-groove around which the main rope 20 pass-
es and of which the diameter of the semicircle at the
bottom part is made so as to approximate the diameter
of the main rope 20, thus making it possible that the nec-
essary traction can be provided, and this leads to long
life of the main rope 20 and moreover, to reduction of
the cost at the time of manufacturing and inspection.
[0034] Further, in this embodiment, the driving device
10 is disposed on an upper part of a corner of the car 5,
and the diameter of the idler pulley 14 is generally the
same as the diameter of the drive sheave 12 or around
90% of it, and the idler pulley 14 is disposed at a prede-
termined distance from the driving device 10. That is, as
the drive sheave 12 is placed at a corner in the hoistway
1 so that it would be the utmost far position from the
other sheaves (i.e., the idler pulley 14, the first deflector
sheave 16 for the car, the second deflector sheave 17
for the car and the deflector sheave 18 for the counter
weight), it is possible to keep a sufficient distance to re-
lieve the twist between the drive sheave 12 and the other
sheaves which are different in axial direction, and also
to secure a sufficient angle of hoisting for the drive
sheave 12.
[0035] Furthermore, in this embodiment, the control
panel 33, the governor 34, the idler pulley 14, and in
addition, the first deflector sheave 16 for the car, the sec-
ond deflector sheave 17 for the car and the deflector
sheave 18 for the counter weight are disposed so that
they do not exceed the maximum height dimension of
the driving device 10, besides, the support bench 30
may also be disposed in the abovementioned dimen-
sion, thus miniaturizing the upper part of the hoistway
1. Moreover, it is not only the driving device 10 that in-
dicates the maximum height dimension; for example,
one of the first deflector 16 for the car, the second car
17 for the car and the deflector sheave 18 for the counter
weight could also be so.
[0036] Moreover, in the present invention, it is possi-
ble to gain traction easily by using a general-purpose
rope, however, instead of a general-purpose rope, a
high-tension thin rope may be used to obtain further
traction ability. Here, under the laws and regulations, the
relation between the diameter of the sheave and the di-
ameter of the main rope is diameter of the sheave/di-
ameter of the main rope^40, so, by using a high-tension
rope which is smaller in diameter than the conventional
main rope, sheaves such as the drive sheave 12, the
idler pulley 14, the first deflector sheave 16 for the car,
the second deflector sheave 17 for the car and the de-
flector sheave 18 for the counter weight may be minia-
turized, and also the driving device 10 my be miniatur-
ized, so space-saving in the upper part of the hoistway

7 8



EP 1 535 875 A1

6

5

10

15

20

25

30

35

40

45

50

55

1 will improve.

Embodiment 2

[0037] Figure 4 is a plan view showing an example of
an arrangement of the machineroom-less elevator sys-
tem in accordance with the second embodiment of the
present invention. In Embodiment 1, the counter weight
7 is disposed behind the car 5 in the hoistway 1, how-
ever, as in Figure 4, a counter weight 7 is disposed at
one side of the car 5 in the hoistway 1. That is, when the
counter weight 7 is viewed from an entrance 5a of the
car 5, the counter weight 7 is made to ascend and de-
scend along one side of the car 5, so also the sub-guide
rails 3 are disposed at a side of the hoistway (in this
case, the left side) when viewed from an entrance of the
hoistway. In accordance to these changes, the form of
the support bench 30 also changes. However, other
structures and movements are basically the same as
those in the First Embodiment, so the same numerals
will be applied to the same or corresponding parts and
the explanation will be omitted. Also in this Second Em-
bodiment, the idler pulley 14 is arranged so that it is be-
tween the main rope 20 (the first rope 21) extending from
the drive sheave 12 to the first deflector sheave 16 for
the car, and the main rope 20 extending from the drive
sheave 12 to the deflector sheave 18 for the counter
weight.
[0038] Also in this embodiment, after the main rope
20 is passed around the drive sheave 12, it is passed
around the idler pulley 14, and then passed around the
drive sheave 12 again, thus making the hoisting angle
which indicates the contact amount of the drive sheave
12 and the main rope 20 increase, and making it easy
to obtain the predetermined traction.
[0039] As a result of this, from the method of increas-
ing traction by using a special main rope using a syn-
thetic high-friction fiber as the conventional main rope
23 and also a drive sheave 13 having a special undercut
groove, it is possible to gain an equal traction by using
a steel general-purpose rope 20 and a drive sheave 12
with a U-groove around which the main rope 20 passes
and of which the diameter of the semicircular bottom
part is made so as to approximate the diameter of the
main rope 20, therefore lengthening the life of the main
rope 20 and further, reducing the manufacture and in-
spection costs.
[0040] Moreover, as in conventional examples, there
is no necessity to dispose a suspension part on top of
the car 5, so it is possible to shorten the vertical dimen-
sion of the hoistway 1. Further, compared to the one-
point support on top of the car 5 in conventional eleva-
tors, in the present invention, the car 5 is supported be-
low at two points below the car 5, thus making it possible
to reduce the strength of the structural members of the
upper portion of the car 5, and also to reduce the weight
and the manufacturing cost of the car 5.
[0041] Other similar effects can be obtained as in the

First Embodiment.

Embodiment 3

[0042] Figures 5 and 6 are plan views showing an ex-
ample of an arrangement of the machineroom-less ele-
vator system in accordance with the third embodiment
of the present invention.
[0043] In the First Embodiment, the main rope 20 is
comprised of a first rope 21 and a second rope 22, and
is made to change direction of the part of the rope ex-
tending from the drive sheave 12 to the deflector sheave
16 for the car, and from the drive sheave 12 to deflector
sheave 17 for the car, and the car 5 is supported by two
brackets 6 at the bottom of the car 5. However, the
present invention is not limited only to these features.
In Figure 5, a main rope 20 of only one path is passed
around a drive sheave 12, passed around the idler pul-
ley 14, and then passed around the drive sheave 12.
One end of the main rope 20 is made to change direction
from the horizontal direction to the vertical direction by
a deflector 18 for the counter weight, and extends to the
counter weight 18. The other end of the main rope 20
extending from the drive sheave 12 to the car 5 is
changed from the direction of the horizontal direction to
the vertical direction by the deflector 15 for the car, and
is connected to an upper beam 28 of the car 5 via a rope
shackle 24 and a buffer material 25 (figure omitted).
[0044] As aforementioned, the present invention may
be applied also to a roping method in which the car 5 is
supported by only point of the upper beam 28. For this,
as it is possible to secure a sufficient angle of hoisting
and facilitates to secure the necessary traction (as in
PCT international publication No. WO 02/16247 A1,)
without using a special high-friction main rope 23 and a
drive sheave 13 with an undercut groove, the use of gen-
eral-purpose rope 20 becomes possible, thus making
the life of the main rope longer, and reducing the man-
ufacturing and inspection costs lower.
[0045] Furthermore, in Figure 5, the counter weight 7
is provided behind the car 5 in the hoistway 1, however,
the present invention is also applicable for elevator sys-
tems in which the counter weight 7 is provided on the
side of the car 5 in the hoistway 1, as shown in Figure 6.
[0046] In the above embodiments 1 to 3, as a pre-
ferred example, the support bench 30 on which the driv-
ing device 10, the idler pulley 14, the first deflector
sheave 16 for the car, the second deflector sheave 17
for the car (the deflector sheave 15 for the car) and the
deflector sheave 18 for the counter weight are disposed,
is fixed to the support bench brackets 31 provided on
the main guide rails 2 and the sub-guide rails 3, via the
anti-vibration material 32. Here, normally, hoistway
walls are formed so as to be strength members, and as
an example of variants of these embodiments, the sup-
port bench 30 on which the driving device 10, the idler
pulley 14, the first deflector sheave 16 for the car, the
second deflector sheave 17 for the car (the deflector
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sheave 15 for the car) and the deflector sheave 18 for
the counter weight are disposed, may also be supported
by a hoistway wall (figure omitted). Further, by putting
an anti-vibration rubber material 32 between the support
bench 30 and the hoistway wall, it is possible to prevent
the vibration generated by the driving device 10 from
transmitting to the wall.

Industrial Applicability

[0047] The present invention is composed as ex-
plained above and has the following effects.
[0048] According to the present application, by dis-
posing the idler pulley at a predetermined place from the
driving device, it is possible to increase the hoisting an-
gle of the main rope to the drive sheave, and the friction
between the main rope and the drive sheave, so it is
possible to use a general-use rope instead of using a
special high-friction main rope, thus securing a low-
priced and stable life of a main rope. Also, it facilitates
maintenance and inspection of the main ropes. Moreo-
ver, usage of a high-tension fine main rope may be used
to miniaturize the diameters of the drive sheave, idler
pulley and the deflector sheaves.
[0049] Moreover, as the car is supported by two points
at the bottom of the sides, compared to the conventional
suspension system, it is possible to reduce the strength
of the structural members of the upper portion of the car,
and also to reduce the manufacturing cost and the
weight, and also to reduce vertical dimension at the up-
per part of the hoistway, thus making more improvement
in saving of space, which is a merit of machineroom-less
elevators. For this reason, the present invention is suit-
able for elevators which are to be provided at difficult
social conditions of a location where there are limitations
such as the appearance or the outlook in installation
space of elevators due to the external appearance or
height of buildings.

Claims

1. An elevator system comprising a driving device pro-
vided on a support bench disposed in an upper part
of a hoistway, said driving device including a drive
sheave with a main elevator rope passed around
and an electric motor for rotating said drive sheave,
with at least the rotation axis of said drive sheave
arranged in vertical direction; and a car and a coun-
ter weight suspended by said main rope in said
hoistway and ascended and descended by said
driving device; characterized by comprising:

an idler pulley disposed at a predetermined dis-
tance from said driving device, its rotation axis
being arranged in vertical direction;
a main rope with one end connected to said
counter weight, a middle part of which is passed

around said drive sheave, and then around said
idler pulley, and again around said drive sheave
and then the other end connected to said car;
at least one deflector sheave for a car provided
on said support bench to change the direction
of said main rope extending from said drive
sheave to said car from the horizontal direction
to the vertical direction; and
a deflector sheave for a counter weight provid-
ed on said support bench to change the direc-
tion of said main rope extending from said drive
sheave to said counter weight from the horizon-
tal direction to the vertical direction.

2. The elevator system according to claim 1, charac-
terized in that said main rope comprises two par-
allel paths having independently a first rope and a
second rope, and deflector sheaves for said car in-
cluding a first deflector sheave for said car and a
second deflector sheave for said car which are dis-
posed apart from each other; and that of said main
rope extending from said drive sheave to said car,
said first rope extends to a predetermined part of
said car via said first deflector sheave for said car,
said second rope extends to another predetermined
part of said car via said second deflector sheave for
said car.

3. The elevator system according to claim 2, charac-
terized in that ends of said first rope and said sec-
ond rope are connected to said car at the opposite
sides of said car.

4. The elevator system according to claim 2, charac-
terized in that ends of said first rope and said sec-
ond rope are connected to said car at positions that
are opposite to each other across the center of grav-
ity of said car.

5. The elevator system according to claim 1, charac-
terized in that said driving device is formed so as
to be thinner in rotational axis direction compared
to radial direction.

6. The elevator system according to claim 1, charac-
terized in that said drive sheave has a U-groove
around which said main rope is passed over, and a
diameter of the semicircle at the bottom part of this
U-groove is made so as to approximate the diame-
ter of said main rope.

7. The elevator system according to claim 1 or claim
2, characterized in that said idler pulley is ar-
ranged so that it is placed between said main rope
from said drive sheave to said deflector sheave for
said car and said main rope from said drive sheave
to said deflector sheave for said counter weight.
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8. The elevator system according to claim 1, charac-
terized in that it is arranged so that at least one
part of said deflector for said car and said deflector
for said counter weight overlap in vertical projection
area in said hoistway.

9. The elevator system according to claim 1, charac-
terized in that said driving device is in a position
near a corner at the rear part of said hoistway.

10. The elevator system according to claim 1, charac-
terized in comprising a control panel to control said
car and a governor, and said control panel, said
governor and said idler pulley are positioned not to
exceed the range of the maximum height dimension
of any of said driving device, or said deflector
sheave for said car and said deflector sheave for
said counter weight.

11. The elevator system according to claim 1, charac-
terized in comprising main guide rails to guide said
car and sub-guide rails to guide said counter weight,
and said support bench is supported by at least any
of said main guide rails and said sub-guide rails, or
a hoistway wall.

12. The elevator system according to claim 11, charac-
terized in that said support bench has an anti-vi-
bration material interposed between said main
guide rails and said sub-guide rails, or said hoistway
wall.
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