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(54) ELEVATOR DEVICE

(57) A known traction type elevator apparatus, in
which a hoist gear is arranged in a pit portion below a
hoist way, is defective in that when water comes into the
hoist way, the hoist gear is submerged in water and
hence it becomes necessary to replace the submerged
hoist gear with a new one. Otherwise, in order to make
it possible to reuse the submerged hoist gear, it is re-
quired to provide a completely water-proof type hoist
gear in advance, thus giving rise to a problem of in-
creased production costs. In addition, if the hoist gear
is arranged at too high a location, there would arise an-
other problem in that the life time of the rope is short-
ened. The present invention is intended to obviate the
problems as referred to above, and the life time of the
hoist rope is ensured by arranging the hoist gear in the
hoist way at a location above a surface of the lowermost
floor in such a manner that the rope wrapped around a
traction sheave of the hoist gear does not reach two or
more return wheels arranged on a cage side and a
weight side of the traction sheave.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a traction type
elevator apparatus, and more specifically, it relates to
such a traction type elevator apparatus capable of im-
proving the life time of a rope.

BACKGROUND ART

[0002] Fig. 4 is a longitudinal cross sectional view
showing the construction of a known elevator apparatus
of the traction type. In Fig. 4, the known traction type
elevator apparatus includes a cage 1, sheaves 1a and
1b (not shown) (hereinafter referred to as lower cage
guide wheels) rotatably mounted on the cage 1, a cage
side top sheave 2 (hereinafter referred to as a cage side
return wheel), a rope 3, a hoist gear 4, a traction sheave
4a, a weight side top sheave 5 (hereinafter referred to
as a weight side return wheel), a weight 6, and a weight
hanger wheel 6a rotatably mounted on the weight 6.
[0003] The known traction type elevator apparatus in
which the hoist gear 4 is arranged in a pit portion below
a hoist way, as shown in Fig. 4, is defective in that when
water comes into the hoist way, the hoist gear 4 is sub-
merged in water and hence it becomes necessary to re-
place the submerged hoist gear 4 with a new one. Oth-
erwise, in order to make it possible to reuse the sub-
merged hoist gear 4, it is required to provide a complete-
ly water-proof type hoist gear in advance, thus giving
rise to a problem of increased production costs. In ad-
dition, if the hoist gear 4 is arranged at too high a loca-
tion, there would arise another problem in that the life
time of the rope 3 is shortened.

[0004] Fig. 5 is a longitudinal cross sectional view il-
lustrating the construction of another known traction
type elevator apparatus with a weight falling in a lateral
direction. In Fig. 5, this known traction type elevator ap-
paratus with a laterally falling weight includes a cage 1,
lower cage guide wheels 1a and 1b (not shown), a rope
3, a hoist gear 4, a traction sheave 4a, a weight 6, and
a weight hanger wheel 6a. The hoist gear 4 is arranged
at an upper portion of a hoist way without using return
wheels, so the rope 3 wrapped around the traction
sheave 4a is caused to move to the lower cage guide
wheel 1a and the lower cage guide wheel 1b (not shown)
in accordance with the traveling of the cage 4. As a re-
sult, there is a problem that the life time of the rope 3 is
extremely impaired.

[0005] Fig. 6 is a longitudinal cross sectional view il-
lustrating the construction of a further known traction
type elevator apparatus with a weight falling on a back
side. In Fig. 6, this known traction type elevator appara-
tus with a backwardly falling weight includes a cage 1,
lower cage guide wheels 1a and 1b (not shown), a cage
side return wheel 2, a rope 3, a hoist gear 4, a traction
sheave 4a, a return wheel 5, a weight 6, and a weight
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hanger wheel 6a. The hoist gear 4 is arranged at an up-
per portion of a hoist way, and the return wheel 5 is ar-
ranged below the hoist gear 4 in the very close vicinity
thereof with the rope 3 being wrapped around them.
With this arrangement, a portion of the rope 3 which is
wrapped around the traction sheave 4a of the hoist gear
4 reaches the return wheel 5, the cage side return wheel
2, the lower cage guide wheel 1a and the lower cage
guide wheel 1b (not shown) in accordance with the
traveling of the cage 4. As a result, there is a problem
that the life time of the rope 3 is extremely impaired.

DISCLOSURE OF THE INVENTION

[0006] The present invention is intended to obviate
the problems as referred to above, and an object of the
presentinvention is to ensure the life time of a hoist rope
by arranging a hoist gear in a hoist way at a location
above a surface of the lowermost or bottom floor in such
a manner that a rope wrapped around a traction sheave
of the hoist gear does not reach two or more return
wheels arranged on a cage side and a weight side of
the traction sheave.

[0007] Inorder to achieve this object, an arrangement
of the present invention is made to meet the following
relation:

TR = Hc + Sc + Hme

where TR represents the length of the vertical stroke of
an elevator; Hc represents the distance from a cage side
top sheave to a cage mounting sheave when a cage is
at the uppermost or top floor; Sc represents the length
of a rope wrapping portion of the cage side top sheave;
and Hmc represents the distance from the cage side top
sheave to a hoist sheave.

[0008] In addition, another arrangement of the
present invention may be made to establish the follow-
ing relation:

TR = Ho + So + Hmo

where TR represents the length of the vertical stroke of
an elevator; Ho represents the distance from a weight
side top sheave to a weight hanger wheel when a cage
is at the lowermost or bottom floor; So represents the
length of a rope wrapping portion of the weight side top
sheave; and Hmo represents the distance from the
weight side top sheave to a hoist sheave.

[0009] Moreover, the hoist sheave may be arranged
at a location above a surface of the lowermost floor.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

Fig. 1 is a longitudinal cross sectional view showing
the construction of a traction type elevator appara-
tus according to a first embodiment of the present
invention, in which there is illustrated a state of a
cage 1 lying at the top floor.

Fig. 2 is a longitudinal cross sectional view showing
the construction of the traction type elevator appa-
ratus according to the first embodiment of the
present invention, in which there is illustrated a
state of the cage 1 lying at the bottom floor.

Fig. 3 is a longitudinal cross sectional view showing
the construction of a traction type elevator appara-
tus according to a second embodiment of the
present invention.

Fig. 4 is a longitudinal cross sectional view showing
the construction of a known traction type elevator
apparatus.

Fig. 5is a longitudinal cross sectional view showing
the construction of another known traction type el-
evator apparatus with a weight falling in a lateral di-
rection.

Fig. 6 is a longitudinal cross sectional view showing
the construction of a further known traction type el-
evator apparatus with a weight falling on the back
side.

THE BEST MODE FOR IMPLEMENTING THE
INVENTION

[0011] In the following, the present invention will be
described in detail while referring to the accompanying
drawings.

Embodiment 1.

[0012] Atraction type elevator apparatus according to
a first embodiment of the present invention will be de-
scribed using Fig. 1. As shown in Fig. 1, the traction type
elevator apparatus according to the present invention
includes a cage 1, lower cage guide wheels 1a and 1b
(not shown), a cage side return wheel 2, a rope 3, a hoist
gear 4, a traction sheave 4a, a weight side return wheel
5, a weight 6, and a weight hanger wheel 6a.

[0013] The hoist gear 4 is arranged at a location high-
er than the lowermost or bottom floor in a hoist way, so
that if water comes into the hoist way, the water over-
flowing from a pit portion spreads into the outside from
the bottom floor surface, thereby preventing the hoist
gear 4 from being submerged in water.

[0014] The cage 1 is hung by the rope 3 which is
wrapped around the guide wheels 1a, 1b and the cage
side return wheel 2 arranged at the top of the hoist way.
Further, the rope 3 extends from the hoist gear 4 ar-
ranged at a location higher than the lowermost floor sur-
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face so as to be wrapped around the hanger wheel 6a
for the weight 6 through the weight side return wheel 5
arranged at the top of the hoist way.

[0015] In such aroping arrangement, it is known that
the life time of the rope 3 depends on the number of
bends caused by the respective return wheels and the
shape of a rope groove formed in each return wheel. In
general, a rope groove formed in the traction sheave 4a
of the hoist gear 4 adopts a V shape or an under-cut
shape so as to increase friction forces, and hence tends
to shorten the life time of the rope 3 to from 1/2 to 1/3
times that of a rounded groove provided on the other
return wheels.

[0016] Inaddition, bending greatly influences the rope
3 so that the rope 3 is alternately bent in opposite direc-
tions whenever it passes through each return wheel.
Thus, the direction of bending stress is repeatedly re-
versed, thereby causing fatigue in the rope 3 and hence
shortening the life time thereof. Accordingly, it is prefer-
able to arrange the rope 3 in such a manner that the
portion of the rope 3 which is wrapped around the trac-
tion sheave 4a is not applied to the other return wheels
unnecessarily. Such an arrangement serves to increase
the usable life of the rope 3.

[0017] As shown in Fig. 1, the portion of the rope 3
whose life time is shortened in a state of the cage 1 lying
on the uppermost or top floor is a length of stroke or
movement of the rope 3 caused in a direction from the
traction sheave 4a to the weight side return wheel 5 in
accordance with a downward motion of the cage 1. On
the other hand, those portions of the rope 3 which ex-
tend from the cage side return wheel 2 to the lower cage
guide wheels 1a, 1b pass through the three sheaves but
the life spans of those portions are not reduced since
the three sheaves have rounded grooves.

[0018] However, if the hoist gear 4 is arranged at too
high a location, the portion of the rope 3 wrapped around
the traction sheave 4a passes through the cage side re-
turn wheel 2 to reach one lower cage guide wheel 1b or
further the other cage guide wheel 1a, thereby impairing
the life time thereof. Thus, in order to prevent the portion
of the rope 3 wrapped around the traction sheave 4a
from being applied to two or more return wheels, it is
preferred that the position of the traction gear 4 be ar-
ranged or installed at a location above the lowermost
floor surface in a range designated by the following ex-
pression:

TR = Hc + Sc + Hmc

where TR represents the length of the vertical stroke or
travel of the elevator; Hc represents the distance from
the cage side return sheave 2 to the lower cage guide
wheel 1b when the cage 1 is at the uppermost or top
floor; Sc represents the length of a rope wrapping por-
tion of the cage side return wheel 2; and Hmc represents
the distance from the cage side return wheel 2 to the
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hoist gear 4.

[0019] Now, the installation range of the traction gear
4 will be calculated using concrete figures. Let us take
the following figures for example. Here, note that the unit
of measure is meter.

TR=15,Hc=2.5,Sc=0.6

Assuming that the distance Xt from the uppermost floor
surface to the cage return wheel 2 is 2 m, the height of
the installation location Xd of the traction gear 4 from
the lowermost floor is calculated as follows:

Hmec = TR + Xt - Xd

.. Hmc=TR +2-Xd

Accordingly,

TR =Hc+Sc+TR+2-Xd

S~ Xd=25+06+2=51

Thus, if the traction gear 4 is arranged at a location from
the lowermost floor up to 5.1 m thereabove, the portion
of the rope 3 wrapped around the traction sheave 4a of
the traction gear 4 only reaches the cage side return
wheel in the downward stroke of the cage, but not the
lower cage guide wheel ahead thereof, thereby making
it possible to improve the life time of the rope 3.

Embodiment 2.

[0020] Reference will now be made to a traction type
elevator apparatus according to a second embodiment
of the present invention while using Fig. 2. Fig. 2 illus-
trates the case in which the cage 1 is located at the low-
ermost floor in the traction type elevator apparatus as
shown in Fig. 1.

[0021] As illustrated in Fig. 2, in a state of the cage 1
being located at the lowermost floor, the portion of the
rope 3 whose life time is shortened is a length of stroke
thereof extending in a direction from the traction sheave
4a to the cage return wheel, which reaches the traction
sheave 4a in accordance with the upward motion of the
cage 1.

[0022] The life time of the rope 3 is ensured or in-
creased by reducing, as much as possible, the number
of times that portion of the rope 3 which passes through
the traction sheave 4a of the hoist gear 4 is applied to
the other return wheels, and hence when considering a
portion of the rope 3 which lies on the weight side from
the hoist gear 4, it is preferred that the portion of the
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rope 3 is arranged within a range of the following ex-
pression:

TR = Ho + So + Hmo

where TR represents the length of the vertical stroke of
the elevator; Ho represents the distance from the weight
side return wheel 5 to the weight hanger wheel 6a when
the cage 1 is at the lowermost or bottom floor; So rep-
resents the length of a rope wrapping portion of the
weight side return wheel 5; and Hmo represents the dis-
tance from the weight side return wheel 5 to the hoist
gear 4. Now, the range of installation of the traction gear
4 will be calculated by using concrete figures, as in the
first embodiment. The following figures are taken for ex-
ample. In this regard, the unit of measure is meter.

TR=15,Ho=1,S0=0.6, Xt=2

Hmo (= Hmc) = TR + Xt - Xd

Accordingly,

TR=Ho+So+TR+2-Xd

*Xd=1+06+2=3.6

Thus, if the traction gear 4 is arranged or installed at a
location from the lowermost floor surface up to 3.6 m
thereabove, the portion of the rope 3 wrapped around
the traction sheave 4a of the traction gear 4 only reach
the weight side return wheel in the upward stroke of the
cage, but not the weight hanger wheel ahead thereof,
thereby making it possible to improve the life time of the
rope 3.

Embodiment 3.

[0023] Atraction type elevator apparatus according to
a third embodiment of the present invention will be de-
scribed using Fig. 3. As shown in Fig. 3, the traction type
elevator apparatus according to the present invention
includes a cage 1, lower cage guide wheels 1a and 1b,
a cage side return wheel 2, a rope 3, a hoist gear 4, a
traction sheave 4a, a weight 6, a weight hanger wheel
6a, and a lower return wheel 7. In comparison with the
arrangement of Fig. 2, Fig. 3 shows such an arrange-
ment that the hoist gear 4 is arranged at the loacation
of the weight side return wheel 5 in Fig. 2, and the lower
return wheel 7 is arranged at the location of the hoist
gear 4 in Fig, 2. There is a danger that the lower return
wheel 7 would be submerged in water, but if the lower
return wheel 7 is arranged at a location above the low-
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ermost floor, as in the preceding examples, there will be
no fear of submergence. Regarding the life time of the
rope 3, if the following relation is satisfied,

TR = Ho + So + Hmo,

itis possible to prevent the portion of the rope 3 wrapped
around the traction sheave 4a of the traction gear 4 from
being applied to two or more return wheels, thus making
it possible to enhance the life time of the hoist rope 3.
In addition, in Fig. 3, even if the hoist gear 4 and the
return wheel 2 are interchanged with each other, there
will be the same effects.

INDUSTRIAL APPLICABILITY

[0024] Asdescribed above, an elevator apparatus ac-
cording to the present invention has a hoist gear and
other return wheels arranged in consideration of the life
time of arope entrained therebetween, and hence is ap-
plicable to elevator apparatuses of the type using a hoist
rope in general.

Claims

1. Anelevatorapparatus characterized in that a hoist
sheave (4a) is arranged in such a manner that a
portion of a hoist rope (3) passing through said hoist
sheave (4a), which is driven by a hoist gear (4)
when said elevator is traveling between the upper-
most floor and the lowermost floor, does not reach
a cage mounting sheave (1a or 1b) rotatably mount-
ed on a cage (1).

2. The elevator apparatus as set forth in claim 1, char-
acterized in that the following relation is estab-
lished:

TR = Hc + Sc + Hme

where TR represents the length of a vertical stroke
of said elevator; Hc represents the distance from a
cage side top sheave (2) to said cage mounting
sheave (1a or 1b) when said cage (1) is at the up-
permost floor; Sc represents the length of a rope
wrapping portion of said cage side top sheave (2);
and Hmc represents the distance from said cage
side top sheave (2) to said hoist sheave (4a).

3. Anelevatorapparatus characterized in that a hoist
sheave (4a) is arranged in such a manner that a
portion of a hoist rope (3) passing through said hoist
sheave (4a), which is driven by a hoist gear (4)
when said elevator is traveling between the upper-
most floor and the lowermost floor, does not reach
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a weight hanger wheel (6a) rotatably mounted on a
weight (6).

The elevator apparatus as set forth in claim 3, char-
acterized in that the following relation is estab-
lished:

TR = Ho + So + Hmo

where TR represents the length of a vertical stroke
of said elevator; Ho represents the distance from a
weight side top sheave (5) to said weight hanger
wheel (6a) when said cage (1) is at the lowermost
floor; So represents the length of a rope wrapping
portion of said weight side top sheave (5); and Hmo
represents the distance from said weight side top
sheave (5) to said hoist sheave (4a).

The elevator apparatus as set forth in claim 2 or 4,
characterized in that said hoist sheave (4a) is ar-
ranged at a location above a surface of the lower-
most floor.
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FIG. 2
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FIG. 3
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FIG. 4
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