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(54) Positioning of a hoisting machine

(57)  [Object] To provide an elevator system which
includes a hoisting machine in a hoistway and which
can be installed in a hoistway of a height suited to a
height of the highest floor level in a building.

[Solving Means] The elevator system has a car 2
disposed so that it may move up and down in a hoist-
way, a counterweight 3 disposed so that it may move up
and down in the hoistway, a main rope 12 that suspends
the car 2 and the counterweight 3, and a hoisting
machine 18 on which the main rope 12 is wound and
which raises and lowers the car 2 and the counterweight
3 via the main rope 12, wherein the hoisting machine 18
is disposed aslant with respect to a horizontal direction
in a top portion in a hoistway 1.
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Description

[Detailed Description of the Invention]
[Field of the Invention]

[0001] The present invention relates to an elevator
system wherein a hoisting machine that drives a main
rope to which a car and a counterweight are connected
is installed in a hoistway.

[Description of Prior Art]

[0002] Fig. 35 and Fig. 36 show a conventional ele-
vator system disclosed in Japanese Unexamined Patent
Publication No. 10-139321. Fig. 35 is a perspective view
conceptually illustrating the elevator system, and Fig. 36
is a cross top plan view of an essential section of the
elevator system of Fig. 35. In the drawings, reference
numeral 1 denotes a hoistway, reference numeral 2
denotes a car that ascends and descends along a pre-
determined path of the hoistway 1, reference numeral 3
denotes a counterweight disposed on one side in a hor-
izontal surface in the hoistway 1, and reference numeral
4 denotes a hoisting machine that is disposed on a bot-
tom surface of a ceiling by a support member 5 provided
at an upper portion of the hoistway 1 and on which a
driving sheave 6 pivotally held via a vertical axis is pro-
vided.

[0003] Reference numeral 7 denotes a first car pul-
ley provided on one side of a bottom portion of the car
2, reference numeral 8 denotes a second car pulley pro-
vided on the other side of the bottom portion of the car
2, reference numeral 9 denotes a counterweight pulley
provided above the counterweight 3, reference numeral
10 denotes a car inverting pulley that is pivotally
attached at an upper portion of the hoistway 1 via a hor-
izontal axis and disposed at a position corresponding to
the second car pulley 8, and reference numeral 11
denotes a counterweight inverting pulley that is pivotally
attached to an upper portion of the hoistway 1 via the
horizontal axis and disposed at a position correspond-
ing to the counterweight pulley 9. The car inverting pul-
ley 10 and the counterweight inverting pulley 11 both
partly overlap the car 2 in a vertical projection.

[0004] Reference numeral 12 denotes a main rope
which has one end thereof connected to the upper por-
tion of the hoistway 1 by a first rope retaining fixture 13
disposed on the ceiling of the hoistway 1, corresponding
to the first car pulley 7, and extends downward, and is
wound on the first car pulley 7 and the second car pulley
8, then extends upward to be wound on the car inverting
pulley 10 to be tightly stretched in a horizontal direction.
The main rope 12 is then wound on the driving sheave
6 and also on the counterweight inverting pulley 11, and
extends downward to be wound on the counterweight
pulley 9, then extends upward so that the other end
thereof is connected to the upper portion of the hoistway
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1 by a second rope retaining fixture 14 disposed on the
ceiling of the hoistway 1, corresponding to the counter-
weight pulley 9.

[0005] The conventional elevator system is con-
structed as set forth above. The hoisting machine 4 is
urged, and the driving sheave 6 rotates, causing the car
2 and the counterweight 3 to vertically move in opposite
directions from each other via the main rope 12. The
hoisting machine 4 is disposed at the upper portion in
the hoistway 1 to obviate the need for a machine room
independently provided, thereby saving a space for
installing the elevator system in a building.

[Problem to be solved by the Invention]

[0006] In  the conventional elevator system
described above, the car inverting pulley 10 and the
counterweight inverting pulley 11 are disposed at the
upper portion of the hoistway 1 such that they overlap
the car 2 in a top plan view as shown in Fig. 36. This has
been posing a problem in that a space for accommodat-
ing the inverting pulleys 10 and 11 is required to be pro-
vided between the car 2 and the ceiling of the hoistway
when the car 2 reaches a highest level.

[0007] Furthermore, a positional relationship
between the car inverting pulley 10 and the counter-
weight inverting pulley 11 decides a winding angle 6 of
the main rope 12 wound on the driving sheave 6. The
winding angle 6 influences a traction capability of the
driving sheave 6 which is expressed as shown below.

Traction capability = e ko

[0008] Hence, in order to increase the winding
angle 6 to secure the traction capability, it is necessary
to dispose the car inverting pulley 10 and the counter-
weight inverting pulley 11 as closely as possible. This
leads to a lower degree of freedom in disposing units in
the hoistway. If priority is given to the degree of freedom
of the units in the hoistway, then it is not always possible
to position the car inverting pulley 10 and the counter-
weight inverting pulley 11 closely, possibly leading to a
failure to secure an adequate traction capability.

[0009] The present invention has been made with a
view toward solving such problems, and it is an object
thereof to provide an elevator system that includes a
hoisting machine in a hoistway, and the hoistway can be
installed at a height suited to a height of a highest level
in a building.

[0010] It is another object of the present invention to
provide an elevator system wherein a winding angle 6 is
larger to secure a traction capability.

[0011] It is yet another object of the present inven-
tion to provide an elevator capable of reducing a fleet
angle, prolonging a service life of a main rope, etc. The
fleet angle is a value indicating a misalignment between
a sheave groove of a driving sheave and a sheave
groove of a counterweight inverting pulley through
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which the main rope passes. The fleet angle will be dis-
cussed in more detail hereinafter.

[Means to Solve the Problem]

[0012] According to one aspect of the present
invention, there is provided an elevator system compris-
ing: a car that moves in a hoistway; a counterweight that
moves in the hoistway; a main rope that suspends the
car and the counterweight, and a hoisting machine on
which the main rope is wound and which moves the car
and the counterweight up and down via the main rope,
wherein the hoisting machine is disposed aslant with
respect to a horizontal direction in the hoistway.

[0013] The counterweight is disposed in a gap
between a wall of the hoistway and the car, and the
hoisting machine is disposed above the gap wherein the
counterweight is disposed.

[0014] A part of the hoisting machine overlaps the
car in a vertical projection and the rest thereof is posi-
tioned between the car and the wall of the hoistway, the
part being closer to a ceiling of the hoistway than the
rest is.

[0011]

[0015] The hoisting machine has a driving sheave
on which the main rope is wound, and the driving
sheave is disposed so that it opposes to the ceiling of
the hoistway.

[0016] The elevator system further comprises a first
inverting pulley on which a first part of the main rope
that extends from the car to the hoisting machine is
wound, and a second inverting pulley on which a sec-
ond part of the main rope that extends from the hoisting
machine to the counterweight is wound, wherein a verti-
cal projection of the first part of the main rope and a ver-
tical projection of the second part of the main rope with
each other.

[0017] The first inverting pulley and the second
inverting pulley are disposed between the car and the
wall of the hoistway in a vertical projection.

[0018] The elevator system further comprises a first
inverting pulley on which a part of the main rope that
extends from the car to the hoisting machine is wound,
a second inverting pulley on which a part of the main
rope that extends from the hoisting machine to the
counterweight is wound, and a deflector sheave which
is provided in the hoistway and which changes a direc-
tion of the main rope extending from the first inverting
pulley to the hoisting machine or the direction of the
main rope extending from the second inverting pulley to
the hoisting machine.

[0019] A rotation surface of the first inverting pulley
or the second inverting pulley is parallel to the wall of the
hoistway.

[0020] The deflector sheave is disposed at an
upper portion of the hoistway such that a rotation sur-
face thereof is horizontal.

[0021] The first inverting pulley, the second invert-
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ing pulley, and the hoisting machine are mounted on a
common mounting base.

[0022] The mounting base is disposed at an upper
portion of the hoistway.

[0023] According to another aspect of the present
invention, there is provided an elevator system compris-
ing: a car that moves in a hoistway; a counterweight that
moves in the hoistway; a main rope that suspends the
car and the counterweight, and a hoisting machine on
which the main rope is wound and which moves the car
and the counterweight up and down via the main rope,
further comprising a first inverting pulley on which a part
of the main rope that extends from the car to the hoist-
ing machine is wound, and a second inverting pulley on
which a part of the main rope that extends from the
hoisting machine to the counterweight is wound,
wherein a rotation surface of at least one of the first
inverting pulley and the second inverting pulley is dis-
posed substantially perpendicularly, and the hoisting
machine is disposed aslant with respect to a horizontal
direction in the hoistway.

[0024] According to yet another aspect of the
present invention, there is provided an elevator system
comprising: a car that moves in a hoistway; a counter-
weight that moves in the hoistway; a main rope that sus-
pends the car and the counterweight; and a hoisting
machine on which the main rope is wound and which
moves the car and the counterweight up and down via
the main rope, further comprising a first inverting pulley
on which a part of the main rope that extends from the
car to the hoisting machine is wound, and a second
inverting pulley on which a part of the main rope that
extends from the hoisting machine to the counterweight
is wound, wherein the hoisting machine is disposed
substantially horizontally in the hoistway, and a rotation
surface of at least one of the first inverting pulley and the
second inverting pulley is disposed aslant with respect
to a vertical direction in the hoistway.

[0025] According to a further aspect of the present
invention, there is provided an elevator system compris-
ing: a car that moves in a hoistway; a counterweight that
moves in the hoistway; a main rope that suspends the
car and the counterweight; and a hoisting machine on
which the main rope is wound and which moves the car
and the counterweight up and down via the main rope,
further comprising a first inverting pulley on which a part
of the main rope that extends from the car to the hoist-
ing machine is wound, and a second inverting pulley on
which a part of the main rope that extends from the
hoisting machine to the counterweight is wound,
wherein the hoisting machine is disposed substantially
horizontally or aslant with respect to a horizontal direc-
tion in the hoistway, and the hoisting machine, the first
inverting pulley, and the second inverting pulley are dis-
posed on a common mounting base provided in the
hoistway.

[0026] The hoisting machine has a driving sheave
on which the main rope is wound, the driving sheave is



5 EP 1 057 771 A2 6

positioned on a top or bottom surface of the mounting
base that is at an opposite side from a position where
the car or the counterweight is located, and winding of
the main rope on at least one of the first inverting pulley
or the second inverting pulley is positioned at the oppo-
site side.

[0027] Both ends of the main rope are secured to
the mounting base.

[Brief Description of the Drawings]
[0028]

[Fig. 1]

Fig. 1 is a conceptual front view showing a first
embodiment of the present invention.
[Fig. 2]

Fig. 2 is a side view of the embodiment shown
in Fig. 1.
[Fig. 3]

Fig. 3 is a cross top plan view of an essential
section of the embodiment shown in Fig. 1.
[Fig. 4]

Fig. 4 is a perspective view corresponding to
Fig. 3.
[Fig. 5]

Fig. 5 is a conceptual front view showing a sec-
ond embodiment of the present invention.
[Fig. 6]

Fig. 6 is a side view of the embodiment shown
in Fig. 5.
[Fig. 7]

Fig. 7 is a cross top plan view of an essential
section of the embodiment shown in Fig. 5.
[Fig. 8]

Fig. 8 is a perspective view corresponding to
Fig. 5.
[Fig. 9]

Fig. 9 is a conceptual front view showing a third
embodiment of the present invention.
[Fig. 10]

Fig. 10 is a cross top plan view of an essential
section of the embodiment shown in Fig. 9.
[Fig. 11]

Fig. 11 is a perspective view corresponding to
Fig. 10.
[Fig. 12]

Fig. 12 is a conceptual front view showing a
fourth embodiment of the present invention.
[Fig. 13]

Fig. 13 is a cross top plan view of an essential
section of the embodiment shown in Fig. 12.
[Fig. 14]

Fig. 14 is a perspective view corresponding to
Fig. 13.
[Fig. 15]

Fig. 15 is a conceptual front view showing a
fifth embodiment of the present invention.
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[Fig. 16]

Fig. 16 is a cross top plan view of an essential
section of the embodiment shown in Fig. 15.

[Fig. 17]

Fig. 17 is a perspective view corresponding to
Fig. 16.

[Fig. 18]

Fig. 18 is a conceptual front view showing a
sixth embodiment of the present invention.
[Fig. 19]

Fig. 19 is a cross top plan view of an essential
section of the embodiment shown in Fig. 18.

[Fig. 20]

Fig. 20 is a diagram illustrating a relationship
between tensions of a main rope and axial forces.
[Fig. 21]

Fig. 21 is a conceptual front view showing a
seventh embodiment in accordance with the
present invention.

[Fig. 22]

Fig. 22 is a cross top plan view of an essential
section of the embodiment shown in Fig. 21.

[Fig. 23]

Fig. 23 is a front view showing an eighth
embodiment in accordance with the present inven-
tion.

[Fig. 24]

Fig. 24 is a cross top plan view of an essential
section of the embodiment shown in Fig. 23.

[Fig. 25]

Fig. 25 is a diagram showing a positional rela-
tionship between a driving sheave 6 and a counter-
weight inverting pulley 11 in a conventional elevator
system.

[Fig. 26]

Fig. 26 is a diagram illustrating forces acting on
a main rope 12 and a side surface of a sheave
groove.

[Fig. 27]

Fig. 27 is a diagram showing a positional rela-
tionship between a driving sheave 6 and a counter-
weight inverting pulley 11 in the present
embodiment.

[Fig. 28]

Fig. 28 is a diagram showing a relationship
between a tilt angle o of a hoisting machine 18 and
a moving distance a2 of the main rope 12.

[Fig. 29]

Fig. 29 is a front view showing a ninth embodi-
ment in accordance with the present invention.
[Fig. 30]

Fig. 30 is a cross top plan view of an essential
section of the embodiment shown in Fig. 29.

[Fig. 31]

Fig. 31 is a cross top plan view of an essential
section of a tenth embodiment in accordance with
the present invention.

[Fig. 32]
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Fig. 32 is a diagram showing forces in a hori-
zontal direction observed when a hoisting machine
18 and inverting pulleys 10 and 11 are mounted on
an integral-type mounting base 25.

[Fig. 33]

Fig. 33 is a diagram showing forces in a vertical
direction observed when the hoisting machine 18
and the inverting pulleys 10 and 11 are mounted on
the integral-type mounting base 25.

[Fig. 34]

Fig. 34 is a diagram showing a space in a direc-
tion of height for installing the mounting base 25,
the hoisting machine 18, and the inverting pulleys
10 and 11 when the driving sheave 6 is provided on
a lower side of the hoisting machine 18.

[Fig. 35]

Fig. 35 is a conceptual perspective view show-
ing a conventional elevator system.
[Fig. 36]

Fig. 36 is a cross top plan view showing an
essential section of the elevator system shown in
Fig. 35.

[Embodiments]
First Embodiment

[0029] Fig. 1 through Fig. 4 show an embodiment of
the present invention. Fig. 1 is a front view conceptually
showing the embodiment, Fig. 2 is a side view of the
embodiment shown in Fig. 1, Fig. 3 is a cross top plan
view (a vertical projection) of an essential section of the
embodiment shown in Fig. 1, and Fig. 4 is a perspective
view corresponding to Fig. 3. In the drawings, reference
numeral 1 denotes a hoistway, and reference numeral 2
denotes a car that ascends and descends along a pre-
determined path of the hoistway 1 and is provided with
an entrance 15 and a crosshead 16. A top surface of a
ceiling of the car extends down from a top surface of the
crosshead 16 to form a withdrawal surface 17.

[0030] Reference numeral 3 denotes a counter-
weight disposed on one side in a horizontal surface in
the hoistway 1. Reference numeral 18 denotes a hoist-
ing machine that is disposed at an upper corresponding
position of a side surface of the car 2 away from the
entrance 15, i.e., at a position corresponding to the with-
drawal surface 17 of the car 2, and attached to a bottom
surface of the ceiling of the hoistway 1, the hoisting
machine being provided with a driving sheave 6 pivot-
ally held via a vertical axis. The driving sheave 6 of the
hoisting machine 18 is positioned near the ceiling of the
hoistway 1, and faces against the ceiling of the hoistway
1. The driving sheave 6 in this embodiment has a diam-
eter that is smaller than an outside diameter of the hoist-
ing machine 18. This arrangement permits effective use
of a space formed by the ceiling and side walls of the
hoistway 1.

[0031] The hoisting machine 18 is inclined with
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respect to a horizontal direction (or disposed aslant as
observed sideways). More specifically, a part of the
hoisting machine 18 overlaps the car 2 in a vertical pro-
jection, and the rest thereof is positioned between the
car 2 and the wall of the hoistway 1, the hoisting
machine 18 being inclined so that the part overlapping
the car 2 is closer to the ceiling of the hoistway 1 than
the rest is. Furthermore, the hoisting machine 18 is
installed so that it is positioned closely to the side wall of
the hoistway 1 as much as possible.

[0032] Reference numeral 7 denotes a first car pul-
ley provided at one side of a bottom portion of the car 2,
and reference numeral 8 denotes a second car pulley
provided at the other side of the bottom portion of the
car 2.

[0033] Reference numeral 9 denotes a counter-
weight pulley provided above the counterweight 3. Ref-
erence numeral 10 denotes a car inverting pulley that is
disposed in a gap between an inner wall of the hoistway
1 and the car 2 in a vertical projection, and pivotally
attached to an upper portion of the hoistway 1 via a hor-
izontal axis, being disposed at a position matching the
second car pulley 8.

[0034] Reference numeral 11 denotes a counter-
weight inverting pulley that is disposed in a gap
between the inner wall of the hoistway 1 and the car 2 in
a vertical projection, and pivotally attached to the upper
portion of the hoistway 1 via the horizontal axis, being
disposed at a position matching the counterweight pul-
ley 9. The car inverting pulley 10 and the counterweight
inverting pulley 11 are disposed in the same gap
between the inner wall of the hoistway 1 and the car 2
as that wherein the car inverting pulley 10 is disposed.
This arrangement is effective for reducing a cross-sec-
tional area of the hoistway 1.

[0035] In this embodiment, the hoisting machine 18
and inverting pulleys 10 and 11 are disposed at the
upper portion of the gap wherein the counterweight 3 is
disposed, in particular, in the gap between the car 2 and
the side walls of the hoistway 1, thereby effectively
using the gap required for installing the counterweight 3.
Moreover, the hoisting machine 18 is disposed closer to
a corner of the hoistway 1 as can be seen from Fig. 3 so
as to minimize a possibility of its interference with the
car 2.

[0036] Furthermore, a rotation surface of the car
inverting pulley 10 and a rotation surface of the counter-
weight inverting pulley 11 are disposed aslant with
respect to a side surface of the car 2 and a wall surface
of the hoistway 1 so that they intersect with each other.
[0037] Reference numeral 19 denotes buffers that
are provided on the bottom surface of the hoistway 1
and disposed for the car 2 and the counterweight 3,
respectively.

[0038] Reference numeral 12 denotes a main rope
which has one end thereof connected at the upper por-
tion of the hoistway 1 by a first rope retaining fixture 13
disposed at an upper portion of the hoistway 1, corre-
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sponding to the first car pulley 7, and descends. The
main rope has the one end thereof wound on the first
car pulley 7 and the second car pulley 8 to ascend, and
it is wound on the car inverting pulley 10 to be tightly
stretched in a horizontal direction, wound on the driving
sheave 6, and wound on the counterweight inverting
pulley 11. When the main rope descends, it is wound on
the counterweight pulley 9. When the main rope
ascends, the other end is connected to the upper por-
tion of the hoistway 1 by a second rope retaining fixture
14 disposed at the upper portion of the hoistway 1, cor-
responding to the counterweight pulley 9.

[0039] A part of he main rope 12 that extends from
the car inverting pulley 10 to the driving sheave 6 and a
part thereof that extends from the driving sheave 6 to
the counterweight inverting pulley 11 intersect with each
other in a horizontal projection view. However, the hoist-
ing machine 18 is disposed aslant, and a winding start
position and a winding end position of the main rope 12
wound on the driving sheave 6 are vertically shifted;
hence, the part extending from the car inverting pulley
10 to the driving sheave 6 and the part extending from
the driving sheave 6 to the counterweight inverting pul-
ley 11 do not interfere with each other. Moreover, the
arrangement increases the winding angle 6 of the main
rope 12 wound on the driving sheave 6, resulting in an
enhanced traction capability.

[0040] The car inverting pulley 10 is installed at a
position lower than the counterweight inverting pulley
11. This is because the winding start position and the
winding end position of the main rope 12 on the driving
sheave 6 are vertically shifted.

[0041] In the elevator system constructed as set
forth above, the hoisting machine 18 is urged, and the
driving sheave 6 rotates, causing the car 2 and the
counterweight 3 to vertically move in opposite directions
from each other via the main rope 12. The hoisting
machine 18 is disposed at the upper portion in the hoist-
way 1 to obviate the need for a machine room independ-
ently provided, thereby saving a space for installing the
elevator system in a building.

[0042] The hoisting machine 18 is installed at an
upper end portion of the hoistway 1, and a bottom end
of the hoisting machine 18 is disposed above bottom
ends of the inverting pulleys 10 and 11. The hoisting
machine 18 is provided at an upper position of a side
surface of the car 2, the side surface being away from
an entrance 15, that is, at a position corresponding to a
withdrawal surface 17 of the car 2. The car inverting pul-
ley 10 and the counterweight inverting pulley 11 are dis-
posed in a gap between an edge of the car 2 and an
inner wall of the hoistway 1.

[0043] Further, the driving sheave 6 is provided on
the hoisting machine 18, and the main rope 12 is tightly
stretched in a horizontal direction with respect to the
driving sheave 6. Thus, the hoisting machine 18 can be
installed in the hoistway 1 formed to a height corre-
sponding to a level of a highest floor level (not shown) in
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a building, and the main rope 12 can be tightly
stretched.

[0044] Hence, a bottom surface of the ceiling of the
hoistway 1 can be brought closer to the car 2, so that
the bottom surface of the ceiling of the hoistway 1 does
not have to be set higher than the level of the highest
floor level in the building, thus reducing a construction
cost required for the space for installing the elevator
system. In addition to this advantage, the height of the
building can be reduced, solving a problem of impairing
right to sunshine in a neighborhood.

[0045] Moreover, the part of the main rope 12 that
extends from the car inverting pulley 10 to the driving
sheave 6 and the part thereof that extends from the driv-
ing sheave 6 to the counterweight inverting pulley 11 do
not interfere with each other and intersect with each
other in the horizontal projection view; therefore, the
winding angle 6 of the main rope 12 wound on the driv-
ing sheave 6 increases. Hence, the traction capability
can be enhanced.

[0046] The enhanced traction capability provides
the following advantages.

[0047] In the elevator system, when the weight of
the car is denoted as W1, the weight capacity is
denoted as W2, and the weight of the counterweight is
denoted as W3, the counterweight W3 is set so that
W1+W2x1/2=W3 . The traction capability of the driving
sheave 6 must be adjusted according to a value of
W3/W1. In recent years, the weight of a car (W1) is
being decreased to reduce cost. In this case, the value
of W3/W1 increases, so that the traction capability must
be enhanced. Therefore, increasing the traction capabil-
ity permits the weight of a car to be reduced, and cost
can be reduced accordingly.

[0048]  The traction capability is expressed by ek®
(k: constant determined by a groove configuration of a
driving sheave; and 6: winding angle). To obtain the
same traction capability, if the winding angle 6 can be
increased to N times, then the groove coefficient k may
be only 1/N times.

[0049] When a hardness of the driving sheave 6 is
denoted as H, a wear depth of the driving sheave is pro-
portional to m/H, wherein m denotes a constant deter-
mined by the groove configuration of the driving sheave
and it increases or decreases as the groove coefficient
k increases or decreases. To obtain the same traction
capability, if the winding angle 6 can be set to a larger
value, then the groove coefficient k will be smaller and
m will be also smaller. Therefore, an increase in the
wear depth can be controlled even if the driving sheave
uses a material having a lower hardness H, thus secur-
ing service life of the driving sheave. This makes it pos-
sible to select a cheaper material with a lower hardness.
[0050] Moreover, as in the case of this embodiment,
tension of the main rope 12 can be cancelled by cross-
ing the main rope 12. Fig. 20 shows axial forces
required when the start and the end of winding on the
driving sheave 6 cross and when they do not cross,
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respectively. As shown in Fig. 20, when the tension of
the main rope 12 is denoted as P, an axial force of 2P is
required when they do not cross, while the axial force is
2P1, which is smaller than 2P, when they cross, allowing
a load applied to the shaft of the driving sheave 6 to be
reduced. Hence, the shaft of the driving sheave 6 may
be designed to be thinner or to have a lower strength.

Second Embodiment

[0051] Fig. 5 through Fig. 8 show another embodi-
ment of the present invention. Fig. 5 is a front view con-
ceptually showing a construction of an elevator system
in the embodiment, Fig. 6 is a side view of the embodi-
ment shown in Fig. 5, Fig. 7 is a cross top plan view (a
vertical projection) of an essential section of the embod-
iment shown in Fig. 5, and Fig. 8 is a perspective view
corresponding to Fig. 7. In the drawings, like reference
numerals as those shown in Fig. 1 through Fig. 4 men-
tioned previously denote like components.

[0052] Reference numeral 20 denotes a hoisting
machine that is disposed at an upper corresponding
position of a side surface of a car 2 away from an
entrance 15, i.e., at a position corresponding to a with-
drawal surface 17 of the car 2, and attached to a bottom
surface of a ceiling of a hoistway 1. Furthermore, the
hoisting machine 20 is provided with a driving sheave 6
pivotally held via a vertical axis, and a driving motor 21
jutting out downward from a bottom surface thereof. The
driving sheave 6 of the hoisting machine 20 is posi-
tioned near the ceiling of the hoistway 1, while the driv-
ing motor 21 is positioned on the opposite side from the
ceiling of the hoistway 1 of the hoisting machine 20. The
driving sheave 6 has a diameter that is smaller than an
outside diameter of the hoisting machine 20. The driv-
ing motor 21 is disposed in a gap between an edge of
the car 2 and an inner wall of the hoistway 1.

[0053] According to this embodiment, the hoisting
machine 20 and inverting pulleys 10 and 11 are dis-
posed in an upper portion of a space formed by the car
2 and a side wall of the hoistway 1, in which the counter-
weight 3 is disposed, so as to effectively use a space
required for installing the counterweight 3. The hoisting
machine 20 is disposed closely to a corner of the hoist-
way 1, as can be seen from Fig. 7, which is the cross top
view thereof.

[0054] The hoisting machine 20 is disposed aslant
(disposed aslant as observed sideways) with respect to
a horizontal direction so that a portion thereof where the
driving motor 21 is mounted is lower, while a portion
thereof where the driving motor 21 is not mounted is
higher. Furthermore, rotation surfaces of the car invert-
ing pulley 10 and the counterweight inverting pulley 11
are disposed aslant in the cross top view of Fig. 7 so
that they cross each other.

[0055] The car inverting pulley 10 is installed at a
position lower than the counterweight inverting pulley
11. A winding start position and a winding end position
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of the main rope 12 wound on the driving sheave 6 are
vertically shifted. With this arrangement, a part of the
main rope 12 extending from the car inverting pulley 10
to the driving sheave 6 and a part extending from the
driving sheave 6 to the counterweight inverting pulley 11
do not interfere with each other, and their vertical pro-
jections cross. Thus, the winding angle 6 of the main
rope 12 wound on the driving sheave 6, resulting in an
enhanced traction capability.

[0056] Also in the elevator system constructed as
described above, the hoisting machine 20 is installed at
an upper end portion of the hoistway 1, and the bottom
end of the hoisting machine 20 is placed above the bot-
tom ends of the inverting pulleys 10 and 11. Although
the driving motor 21 is provided so that it juts out down-
ward from the bottom surface, the hoisting machine is
disposed in a gap between the edge of the car 2 and the
inner wall of the hoistway 1. In addition, the hoisting
machine 20 is provided at an upper corresponding posi-
tion of a side surface of the car 2 away from an entrance
15, i.e., at a position corresponding to a withdrawal sur-
face 17 of the car 2.

[0057] Furthermore, the car inverting pulley 10 and
the counterweight inverting pulley 11 are disposed in
the gap between the edge of the car 2 and the inner wall
of the hoistway 1. Hence, the embodiment illustrated in
Fig. 5 through Fig. 8 provides the same advantages as
those provided by the embodiment illustrated in Fig. 1
through Fig. 4, although detailed explanation will be
omitted.

Third Embodiment

[0058] Fig. 9 through Fig. 11 show still another
embodiment of the present invention. Fig. 9 is a front
view conceptually showing the embodiment, Fig. 10is a
cross top plan view (a vertical projection view) of an
essential section of the embodiment shown in Fig. 9,
and Fig. 11 is a perspective view corresponding to Fig.
10.

[0059] In the drawings, like reference numerals as
those of Fig. 1 through Fig. 4 mentioned above indicate
like components. Reference numeral 22 denotes a main
rope that has one end thereof connected to a lower por-
tion of a car 2 at an opposite side from an entrance 15,
extends upward to be wound on a car inverting pulley 10
and tightly stretched in a horizontal direction before
being wound on a driving sheave 6 and then wound on
a counterweight inverting pulley 11, and extends down-
ward to be connected to an upper portion of the coun-
terweight 3.

[0060] Furthermore, the car inverting pulley 10 and
the counterweight inverting pulley 11 are placed in a
gap between an edge of the car 2 and an inner wall of a
hoistway 1.

[0061] Also in the elevator system constructed as
described above, a hoisting machine 18 is installed at
an upper end portion of the hoistway 1, and the bottom
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end of the hoisting machine 18 is placed above bottom
ends of the inverting pulleys 10 and 11. In addition, the
hoisting machine 18 is provided at an upper corre-
sponding position of a side surface of the car 2 away
from the entrance 15, i.e., at a position corresponding to
a withdrawal surface 17 of the car 2. The driving sheave
6 in the hoisting machine 18 is positioned on a ceiling
side of the hoistway 1. The driving sheave 6 in this
embodiment has a diameter that is smaller than an out-
side diameter of the hoisting machine 18. This arrange-
ment permits effective use of the space formed by the
ceiling and the side walls of the hoistway 1.

[0062] Furthermore, the hoisting machine 18 is dis-
posed aslant with respect to a horizontal direction (dis-
posed aslant as observed sideways) and positioned
near a side wall of the hoistway 1 as much as possible.
According to this embodiment, the hoisting machine 18
and inverting pulleys 10 and 11 are disposed in an
upper portion of a space wherein the counterweight 3 is
disposed, the space being formed by the car 2 and a
side wall of the hoistway 1 so as to effectively use a
space required for installing the counterweight 3. The
hoisting machine 18 is disposed closely to a corner of
the hoistway 1 as can be seen from Fig. 10 to thereby
minimize a possibility of its interference with the car 2.
[0063] Hence, the embodiment illustrated in Fig. 9
through Fig. 11 provides the same advantages as those
provided by the embodiment illustrated in Fig. 1 through
Fig. 4, although detailed explanation will be omitted.

Fourth Embodiment

[0064] Fig. 12 through Fig. 14 show yet another
embodiment of the present invention. Fig. 12 is a front
view conceptually showing the embodiment, Fig. 13 is a
cross top plan view (a vertical projection view) of an
essential section of the embodiment shown in Fig. 12,
and Fig. 14 is a perspective view corresponding to Fig.
13. In the drawings, like reference numerals as those
shown in Fig. 1 through Fig. 4 above denote like compo-
nents, and descriptions thereof will be omitted.

[0065] Reference numeral 23 denotes a deflector
sheave that is provided below a ceiling of the hoistway 1
by a vertical axis, and tightly stretches a main rope 12
between a driving sheave 6 and a car inverting pulley 10
in a direction along an inner wall surface of the hoistway
1. In other words, the deflector sheave 23 changes a
direction of the main rope 12 extending from the car
inverting pulley 10 to a hoisting machine 18. This struc-
ture is effective because it enhances freedom of dispos-
ing an inverting pulley in a hoistway.

[0066] In this embodiment, the deflector sheave 23
is disposed so that its rotation surface is horizontal. Fur-
ther, the deflector sheave 23 is placed at a position
where it does not overlap a car 2 in the cross top plan
view of Fig. 13, and is disposed at an upper portion of a
space wherein a counterweight 3 is disposed, the space
being the one between a side surface of the car 2 and
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an inner wall surface of the hoistway 1.

[0067] Also in the elevator system constructed as
set forth above, the hoisting machine 18 is installed at
an upper end portion of the hoistway 1, and a bottom
end thereof is disposed above bottom ends of inverting
pulleys 10 and 11. In addition, the hoisting machine 18
is provided at an upper corresponding position of a side
surface of the car 2 away from an entrance 15, i.e., ata
position corresponding to a withdrawal surface 17 of the
car 2. In addition, the car inverting pulley 10 and the
counterweight inverting pulley 11 are disposed in a gap
between an edge of the car 2 and an inner wall of the
hoistway 1.

[0068] Thus, the embodiment illustrated in Fig. 12
through Fig. 14 provides the same advantages as those
provided by the embodiment illustrated in Fig. 1 through
Fig. 4, although detailed explanation will be omitted.
[0069] In the embodiment shown in Fig. 12 through
Fig. 14, the deflector sheave 23 causes the main rope
12 between the driving sheave 6 and the car inverting
pulley 10 to be tightly stretched in a direction along the
inner wall surface of the hoistway 1. Hence, a side sur-
face of the car inverting pulley 10 can be disposed in
parallel to the inner wall surface of the hoistway 1. This
makes it possible to reduce a width of the gap between
the edge of the car 2 and the inner wall of the hoistway
1, permitting a further reduction in a space for the eleva-
tor system in a building. There is another advantage in
that a winding angle 6 of the main rope 12 wound on the
driving sheave 6 can be increased.

[0070] Moreover, the deflector sheave 23 does not
overlap the car 2 in a vertical projection, and is disposed
in the gap between the car 2 and the hoistway 1. This
permits prevention of interference between the car 2
and the deflector sheave 23 and therefore obviates the
need for a space required for preventing the interfer-
ence.

Fifth Embodiment

[0071] Fig. 15 through Fig. 17 show a further
embodiment of the present invention. Fig. 15 is a front
view conceptually showing the embodiment, Fig. 16 is a
cross top plan view (a vertical projection view) of an
essential section of the embodiment shown in Fig. 15,
and Fig. 17 is a perspective view corresponding to Fig.
16. In the drawings, like reference numerals as those
shown in Fig. 12 through Fig. 14 above denote like com-
ponents, and descriptions thereof will be omitted. Refer-
ence numeral 24 denotes a counterweight, which is
provided in a gap between an outer edge of a car 2 that
is connected to an entrance 15, and an inner wall sur-
face of the hoistway 1. More specifically, the counter-
weight 24 is disposed in a space between a side surface
of the car 2 that is adjacent to a surface wherein the
entrance 15 is formed, and the inner wall surface of the
hoistway 1.

[0072] Reference numeral 23 denotes a deflector
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sheave that is provided below a ceiling of the hoistway 1
by a vertical axis, and tightly stretches a main rope 12
between a driving sheave 6 and a car inverting pulley 10
in a direction along the inner wall surface of the hoist-
way 1. In other words, the deflector sheave 23 changes
a direction of the main rope 12 extending from the car
inverting pulley 10 to a hoisting machine 18. In this
embodiment, the deflector sheave 23 is disposed so
that its rotation surface is horizontal.

[0073] Also in the elevator system constructed as
set forth above, the hoisting machine 18 is installed at
an upper end portion of the hoistway 1, and a bottom
end thereof is disposed above bottom ends of inverting
pulleys 10 and 11. In addition, the hoisting machine 18
is provided at an upper corresponding position of a side
surface of the car 2 away from an entrance 15, i.e., ata
position corresponding to a withdrawal surface 17 of the
car 2. In addition, the car inverting pulley 10 and the
counterweight inverting pulley 11 are disposed in a gap
between an edge of the car 2 and the inner wall of the
hoistway 1.

[0074] The deflector sheave 23 causes the main
rope 12 between the driving sheave 6 and the car
inverting pulley 10 to be tightly stretched in a direction
along the inner wall surface of the hoistway 1. Hence, a
side surface of the car inverting pulley 10 can be dis-
posed in parallel to the inner wall surface of the hoist-
way 1.

[0075] Thus, the embodiment illustrated in Fig. 15
through Fig. 17 provides the same operations and
advantages as those provided by the embodiment illus-
trated in Fig. 12 through Fig. 14, although detailed
explanation will be omitted.

Sixth Embodiment

[0076] In this embodiment, descriptions will be
given particularly of a structure of a mounting base for
fixing a hoisting machine, inverting pulleys 10 and 11,
and a deflector sheave 23 in a hoistway 1.

[0077] Fig. 18 is a side view showing a state
wherein the mounting base for fixing the hoisting
machine, the inverting pulleys 10 and 11, and the
deflector sheave 23 has been installed, and Fig. 19 is a
cross top plan view (a vertical projection) thereof.
[0078] Reference numeral 25 denotes a mounting
base. The mounting base is integrally fixed to beams
passed through two guide rails of the car 2 and two
guide rails of a counterweight. On the mounting base
25, the hoisting machine is mounted aslant with respect
to a horizontal direction, rotating shafts of the inverting
pulleys 10 and 11 are mounted, and a rotating shaft of
the deflector sheave 23 are also mounted. The hoisting
machine, the inverting pulleys 10 and 11, and the
deflector sheave 23 are fixed to the mounting base 25
that is integrally fixed; therefore, a positional relation-
ship of these components is established when the
mounting base 25 is assembled, thus allowing easy
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adjustment at the time of installing an elevator. Moreo-
ver, since all load applied to the hoisting machine, the
inverting pulleys 10 and 11, and the deflector sheave 23
is supported by the four guide rails via the mounting
base 25, a strength of the hoistway 1 does not have to
be considered.

[0079] In this embodiment, the mounting base 25 is
secured to the two guide rails of the car 2 and the two
guide rails of the counterweight. Alternatively, however,
the mounting base 25 may be installed to an inner wall
of the hoistway 1 if the wall of the hoistway 1 is suffi-
ciently strong.

[0080] Of the embodiments described above, the
ones that are not provided with the deflector sheave 23
may use the mounting base 25.

Seventh Embodiment

[0081] Fig. 21 and Fig. 22 show this embodiment,
wherein Fig. 21 is a side view and Fig. 22 is a cross top
plan view (a vertical projection) of an essential section.
[0082] This embodiment is similar to a previous
embodiment in that the hoisting machine is disposed
aslant with respect to a horizontal direction below a ceil-
ing of a hoistway 1, but it is different therefrom in that a
vertical projection of a part of a main rope 12 that
extends from a car inverting pulley 10 to a driving
sheave 6 does not intersect with a vertical projection of
a part thereof that extends from the driving sheave 6 to
a counterweight inverting pulley 11.

[0083] In the drawings, like reference numerals as
those of Fig. 15 through Fig. 17 will denote like compo-
nents, and descriptions thereof will be omitted. A hoist-
ing machine 18 in this embodiment is also provided with
the driving sheave 6 that is located on a ceiling side and
has a diameter smaller than that of the hoisting machine
18. This allows effective use of a corner space formed
by the ceiling of the hoistway 1 and an inner wall of the
hoistway 1.

[0084] In this embodiment, the part of the main rope
12 that extends from the car inverting pulley 10 to the
driving sheave 6 and the part thereof that extends from
the driving sheave 6 to the counterweight inverting pul-
ley 11 do not intersect with each other as shown in Fig.
22. However, since the hoisting machine 18 is set aslant
with respect to the horizontal direction, a rope deflection
angle formed by the inverting pulley 11 and a deflector
sheave 23 can be reduced as compared with a conven-
tional example.

[0085] Moreover, a dimension B from a ceiling of
the car 2 and a ceiling of the hoistway 1 when the car 2
has reached its highest position can be made smaller
than a dimension A that would be required if the hoisting
machine 18 were disposed horizontally.

Eighth Embodiment

[0086] Another embodiment wherein a hoisting
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machine is disposed aslant with respect to a horizontal
direction below a ceiling of a hoistway 1 will now be
described.

[0087] Fig. 23 and Fig. 24 show this embodiment,
wherein Fig. 23 is a front view and Fig. 24 is a cross top
plan view (a vertical projection) of an essential section.
[0088] In the drawings, like reference numerals as
those of Fig. 15 through Fig. 17 mentioned above will
denote like components, and descriptions thereof will
be omitted.

[0089] A hoisting machine 18 is disposed at a top
portion of a hoistway 1 in a state wherein it is inclined by
an angle o in relation to the horizontal direction. A part
of the hoisting machine 18 overlaps a car 2 in a vertical
projection, and the rest thereof is positioned above a
gap between the car 2 and a wall of the hoistway, espe-
cially in a gap between the car 2 and the wall of the
hoistway at a side where a counterweight 24 is dis-
posed. Since the hoisting machine 18 is inclined, the
part of the hoisting machine 18 that overlaps the car 2 is
closer to the ceiling of the hoistway than the part above
the gap. A driving sheave 6 is installed on a ceiling side
of the hoisting machine 18, and the driving sheave 6 is
also inclined by the angle o as in the case of the hoisting
machine 18. The driving sheave 6 has a diameter that is
smaller than that of a motor portion of the hoisting
machine.

[0090] This embodiment is not provided with a
deflector sheave. Hence, a main rope 12 extends from a
car inverting pulley 10 to the driving sheave 6 without an
intermediary of the deflector sheave, and further from
the driving sheave 6 to the counterweight inverting pul-
ley 11.

[0091] The counterweight inverting pulley 11 is
positioned above a gap between the car 2 and the wall
of the hoistway at a side where the counterweight 24 is
disposed, and it is positioned under the car inverting
pulley 10 (in a direction away from the ceiling of the
hoistway). The car inverting pulley 10 and the counter-
weight inverting pulley 11 are provided so that their rota-
tion surfaces are substantially vertical.

[0092] Disposing the hoisting machine aslant with
respect to the horizontal direction below the ceiling of
the hoistway 1 as in this embodiment is an effective
means for securing a service lives of the groove of the
driving sheave 6 and the main rope 12. This aspect will
now be described in more detail.

[0093] Fig. 25 provides views illustrating a posi-
tional relationship between the driving sheave 6 and the
counterweight inverting pulley 11 in a conventional ele-
vator system shown in Fig. 34. The views of Fig. 25 illus-
trate a state wherein sheave grooves of the driving
sheave 6 are horizontal, sheave grooves of the counter-
weight inverting pulley 11 are disposed vertically, and
the main rope 12 is wound between two sheave
grooves. Fig. 25 (b) is a view obtained by observing the
state shown in Fig. 25 (a) from a direction of an arrow.
Fig. 25 (b) shows a case wherein the main rope 12 is
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composed of three ropes. A rope 12a is set at a position
shifted by a distance a1 when moving from the sheave
grooves of the driving sheave 6 to the sheave grooves of
the counterweight inverting pulley 11.

[0094] In Fig. 25, 61 denotes a fleet angle. In the
case shown in Fig. 25, the fleet angle 61 can be calcu-
lated as follows:

61 = Arctan (a1/L,)

[0095] The fleet angle 61 is a value indicative of a
misalignment amount between a sheave groove of the
driving sheave 6 and a sheave groove of the counter-
weight inverting pulley 11 in which the main rope 12
passes. As the value increases, the main rope 12
strikes side surfaces of the sheave grooves more hardly,
adding to wearing force on the main rope 12 and the
sheave grooves. More specifically, as shown in Fig. 26,
if a tension of the main rope 12 is represented by T, and
a coefficient of friction between the sheave grooves and
the main rope 12 is represented by pu when the fleet
angle is 81, then a force of Txsin® is applied to the side
surfaces of the sheave grooves, generating a frictional
force of nTxsin®.

[0096] There is a problem in that the frictional force
leads to a shortened service lives of the main rope 12
and the sheave grooves. Generally, in the case of an
elevator, it is known to be necessary to set the fleet
angle 61 to 1.5 degrees or less in order to secure the
service lives.

[0097] If the hoisting machine 18 is inclined by the
angle a with respect to the horizontal direction as in this
embodiment, then a positional relationship shown in
Fig. 27 is established. Fig. 27 (b) is a view obtained by
enlarging a circle portion shown in Fig. 27 (a). In the
case of Fig. 27, the rope 12a is set at a position shifted
by a distance a2 when moving from the sheave grooves
of the driving sheave 6 to the sheave grooves of the
counterweight inverting pulleys 11. Since the hoisting
machine 18 is inclined, the distance a2 is expression by
a relationship a2 < a1.

[0098] And the fleet angle 62 is expressed as
062=Arctan(a2/L) .
[0099] The relationship between the fleet angles 61

and 02 is expressed as fleet angle 62 < fleet angle 01;
therefore, the service lives of the main rope 12 and the
sheave grooves can be prolonged by installing the hoist-
ing machine 18 aslant.

[0100] Next, a relationship between the tilt angle o
and a decreasing amount of a2 is as shown in Fig. 28.
As can be seen in the graph, the distance a2 suddenly
decreases at a smaller value of the angle o, and it gen-
tly changes as the angle o approaches 90 degrees.
Based on the graph, it can be understood that slightly
inclining the hoisting machine 18 reduces the fleet angle
02, providing a great advantage.

[0101] As explained above, by inclining the hoisting
machine 18 in relation to the horizontal direction, the
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effective advantage in securing the service lives of the
sheave grooves of the driving sheave 6 and the main
rope 12 can be obtained.

[0102] In designing, however, the tilt angle o to be
set is decided according to other factors, such as a rela-
tionship with a space for the hoistway. For example, as
the angle a is increased, a top of the hoistway must be
set higher. This results in higher building cost. For this
reason, it is required in designing to set the tilt angle o
of the hoisting machine within a range of a compromise
between reasonable service lives of the sheave grooves
of the driving sheave 6 and the main rope 12, and the
building cost.

[0103] The advantage of prolonged service lives of
the sheave grooves of the driving sheave 6 and the
main rope 12 is the same advantage obtained in the
previous embodiment wherein the hoisting machine is
disposed aslant with respect to the horizontal direction.
[0104] The hoisting machine 18 in this embodiment
is also provided with a driving sheave 6 having a diam-
eter that is smaller than an outside diameter of the hoist-
ing machine 18 and provided on the ceiling side. This
arrangement permits effective use of a corner space
formed by the ceiling of the hoistway 1 and the inner
wall of the hoistway 1.

Ninth Embodiment

[0105] Fig. 29 and Fig. 30 show this embodiment,
wherein Fig. 29 is a front view and Fig. 30 is a cross top
plan view (a vertical projection) of an essential section.
[0106] In the drawings, like reference numerals as
those of Fig. 15 through Fig. 17 mentioned above will
denote like components, and descriptions thereof will
be omitted.

[0107] A hoisting machine 18 is horizontally dis-
posed in a top portion of a hoistway, while a car inverting
pulley 10 and a counterweight inverting pulley 11 are
disposed so that rotation surfaces thereof are inclined
by an angle o with respect to a vertical direction. Hence,
although the hoisting machine 18 is horizontally dis-
posed, a movement amount a2 and a fleet angle 62
when a main rope 12 moves from sheave grooves of a
driving sheave 6 to sheave grooves of the counter-
weight inverting pulley 11 will be the same values as
those in the eighth embodiment. This means that the
service lives of the main rope 12 and the sheave
grooves can be made longer than before.

[0108] A part of the hoisting machine 18 overlaps a
car 2 in a vertical projection, and the rest thereof is posi-
tioned above a gap between the car 2 and a wall of the
hoistway.

[0109] This embodiment is not provided with a
deflector sheave. Hence, the main rope 12 extends from
the car inverting pulley 10 to the driving sheave 6 with-
out an intermediary of the deflector sheave, and further
from the driving sheave 6 to the counterweight inverting
pulley 11.
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[0110] The counterweight inverting pulley 11 is
positioned above a gap between the car 2 and the wall
of the hoistway at a side where a counterweight 24 is
disposed. And the car inverting pulley 10 and the coun-
terweight inverting pulley 11 are installed substantially
at the same height.

[0111] The eighth and ninth embodiments are both
intended for reductions in the fleet angle from the hoist-
ing machine 18 to the inverting pulleys 10 and 11. It is
possible to combine these embodiments. More specifi-
cally, the hoisting machine 18 may be inclined in relation
to the horizontal direction, and the rotation surfaces of
the inverting pulleys 10 and 11 may also be disposed
aslant in relation to the vertical direction.

Tenth Embodiment

[0112] In this embodiment, a mounting base for fix-
ing a hoisting machine 18 and inverting pulleys 10 and
11 in a hoistway 1 will be described.

[0113] Fig. 31 is a cross top plan view (a vertical
projection) showing the mounting base for fixing the
hoisting machine 18 and the inverting pulleys 10 and 11
has been installed.

[0114] Reference numeral 25 denotes a mounting
base secured to tops of guide rails. The mounting base
is integrally fixed to beams passed through two guide
rails of the car 2 and two guide rails of a counterweight,
and these beams are joined to constitute an integral-
type mounting base. On the mounting base 25, the
hoisting machine 18 is horizontally disposed, and the
car inverting pulley 10 and the counterweight inverting
pulley 11 are also fixed to the common mounting base
25. The inverting pulleys 10 and 11 may alternatively be
disposed on the mounting base of this embodiment
such that the rotation surfaces thereof are disposed
aslant with respect to the vertical direction as in the
case of the ninth embodiment, providing similar advan-
tages as described below.

[0115] A positional relationship between the hoist-
ing machine 18, and the inverting pulleys 10 and 11 are
established by installing the mounting base 25; there-
fore, thus allowing easy adjustment at the time of install-
ing an elevator. Moreover, since all load applied to the
hoisting machine, the inverting pulleys 10 and 11, and a
deflector sheave 23 is supported by the four guide rails
via the mounting base 25, a strength of the hoistway 1
does not have to be considered.

[0116] Installing the hoisting machine 18 and the
inverting pulleys 10 and 11 on the integral-type mount-
ing base 25 is advantageous also in the following
aspects.

[0117] Fig. 32 is a view illustrating horizontal forces
observed when the hoisting machine 18 and the invert-
ing pulleys 10 and 11 are installed to the integral-type
mounting base 25. Fig. 33 is a view illustrating vertical
forces observed when the hoisting machine 18 and the
inverting pulleys 10 and 11 are installed to the integral-
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type mounting base 25.

[0118] A main rope 12 is wound between the driving
sheave 6 of the hoisting machine 18 and the car invert-
ing pulley 10, and between the driving sheave 6 and the
counterweight inverting pulley 11. When a tension
applied to the main rope 12 is denoted as T, forces T are
applied to the driving sheave 6 in an axial direction of
the main rope 12 as shown in Fig. 32. Furthermore, ten-
sions T are also applied to the car inverting pulley 10
and the counterweight inverting pulley 11. These forces
are also applied to the mounting base 25 via a support
portion of the driving sheave 6, and shaft portions of the
inverting pulleys 10 and 11; however, vector directions
of the tensions T are the same, so that they turn into
compressive forces that cancel each other.

[0119] If a structural strength of the mounting base
25 is secured in advance, then the forces are balanced
in the mounting base 25. Therefore, the car guide rails
and the counterweight guide rails that support the
mounting base 25 are not subjected to the forces.
[0120] If a weight of the hoisting machine 18, the
car inverting pulley 10, the counterweight inverting pul-
ley 11, and the mounting base 25 is denoted as W, then
the vertical forces will be 2T+W as shown in Fig. 33. The
forces will be received by the car guide rails and the
counterweight guide rails. The forces are all axial forces
of the guide rails, and ideally applied because the rails
are the strongest in the axial direction.

[0121] This advantage is the same as that provided
by the mounting base 25 described in the sixth embodi-
ment set forth above.

[0122] In this embodiment, the driving sheave 6 is
provided at an upper side (ceiling side) of the hoisting
machine 18, and the main rope 12 is positioned on the
ceiling side of the mounting base 25. The shafts of both
inverting pulleys 10 and 11 are secured to a lower sur-
face of the mounting base 25, and in a fixation longitudi-
nal section, the main rope 12 wound on the inverting
pulleys 10 and 11 juts out to the ceiling side of the
mounting base 25, and bottom ends of the inverting pul-
leys 10 and 11 jut out from a lower side of the mounting
base 25. In other words, the driving sheave 6 is posi-
tioned on an upper or lower surface of the mounting
base 25 that is the opposite surface from the one where
the car 2 or the counterweight 24 is positioned, and the
winding of the main rope 12 on the inverting pulleys 10
and 11 is also positioned on the opposite surface. With
this arrangement, the mounting base 25 is positioned
between the top ends and the bottom ends of the invert-
ing pulleys 10 and 11 in the longitudinal section.

[0123] Such a structure is effective for reducing a
space in a direction of height for installing the mounting
base 25, the hoisting machine 18, and the inverting pul-
leys 10 and 11. When the driving sheave 6 is provided
on the lower side of the hoisting machine 18 as shown
in Fig. 34, the space in the direction of height for install-
ing the mounting base 25, the hoisting machine 18, and
the inverting pulleys 10 and 11 will have a distance of
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S1. In the case of this embodiment, however, the driving
sheave 6 is provided on the upper side (the ceiling side)
of the hoisting machine 18, and the main rope 12 is
positioned on the ceiling side of the mounting base 25.
Hence, the space in the direction of height for installing
the mounting base 25, the hoisting machine 18, and the
inverting pulleys 10 and 11 will be able to have a dis-
tance S2, which is smaller than S1. In this embodiment,
both rotating shafts of the inverting pulleys 10 and 11
are fixed to the lower surface of the mounting base 25,
and the winding of the main rope 12 juts out to the ceil-
ing side of the mounting base 25. The same advantage
can be obtained even when either one of the rotating
shafts is disposed as described above.

[0124] Furthermore, both terminals of the main
rope 12 are fixed to the mounting base 25. This obviates
the need for separately providing a bracket for fixing the
main rope. If both terminals of the main rope are
attached to a building or guide rails as in a prior art, ten-
sions of the main rope are intensively applied to the
attached portions, thus requiring the building and the
guide rails be strong. It is alternatively possible to attach
both terminals of the main rope to the mounting base
25, and to support the mounting base 25 by a plurality
of guide rails to thereby spread a supporting force.
[0125] The structure set forth above can be applied
also to the mounting base 25 of the sixth embodiment.
[0126] In the present embodiment, the mounting
base 25 is fixed to the upper portions of the two guide
rails of the car 2 and the two guide rails of the counter-
weight. If, however, a wall of a hoistway 1 has a suffi-
ciently high strength, then the mounting base 25 may be
installed to the inner wall of the hoistway 1. Alternatively,
the mounting base 25 may be fixed only to the guide
rails of the car 2 or only to the guide rails of the counter-
weight. Further alternatively, a few of the foregoing four
guide rails may be selected and fixed.

[Advantage of the Invention]

[0127] The elevator system in accordance with the
present invention has a car that moves in a hoistway, a
counterweight that moves in the hoistway, a main rope
that suspends the car and the counterweight, and a
hoisting machine on which the main rope is wound and
which moves the car and the counterweight up and
down via the main rope, wherein the hoisting machine is
disposed aslant with respect to a horizontal direction in
the hoistway. With this arrangement, a space for the ele-
vator system in a building can be decreased.

[0128] The counterweight is disposed in a gap
between a wall of the hoistway and the car, and the
hoisting machine is disposed above the gap wherein the
counterweight is disposed. This arrangement makes it
possible to effectively use a gap required for installing
the counterweight.

[0129] A part of the hoisting machine overlaps the
car in a vertical projection and the rest thereof is posi-
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tioned between the car and the wall of the hoistway, the
part being closer to a ceiling of the hoistway than the
rest is. Hence, a ceiling bottom surface of the hoistway
1 can be brought closer to the car 2, contributing to
space saving.

[0130] The hoisting machine has a driving sheave
on which the main rope is wound, and the driving
sheave is disposed so that it opposes to the ceiling of
the hoistway. This arrangement makes it possible to
effectively use the space formed by the ceiling and a
side wall of the hoistway 1.

[0131] The elevator system further includes a first
inverting pulley on which a first part of the main rope
that extends from the car to the hoisting machine is
wound, and a second inverting pulley on which a sec-
ond part of the main rope that extends from the hoisting
machine to the counterweight is wound, wherein a verti-
cal projection of the first part of the main rope and a ver-
tical projection of the second part of the main rope with
each other. This arrangement makes it possible to
increase a winding angle of the main rope wound on the
hoisting machine and to increase a traction capability.
[0132] The first inverting pulley and the second
inverting pulley are disposed between the car and the
wall of the hoistway in a vertical projection. With this
arrangement, the car can be positioned at a higher level
than the inverting pulleys.

[0133] The elevator system further includes a first
inverting pulley on which a part of the main rope that
extends from the car to the hoisting machine is wound,
a second inverting pulley on which a part of the main
rope that extends from the hoisting machine to the
counterweight is wound, and a deflector sheave which
is provided in the hoistway and which changes a direc-
tion of the main rope extending from the first inverting
pulley to the hoisting machine or the direction of the
main rope extending from the second inverting pulley to
the hoisting machine. Hence, the freedom of disposing
the inverting pulleys in the hoistway can be increased.
[0134] A rotation surface of the first inverting pulley
or the second inverting pulley is parallel to the wall of the
hoistway. This arrangement makes it possible to reduce
the gap, wherein the inverting pulleys are disposed,
between the car and the wall of the hoistway.

[0135] The deflector sheave is disposed at an
upper portion of the hoistway such that a rotation sur-
face thereof is horizontal, thus permitting effective use
of the space of the upper portion of the hoistway.
[0136] The first inverting pulley, the second invert-
ing pulley, and the hoisting machine are mounted on a
common mounting base. Hence, the positional relation-
ship between the first inverting pulley, the second invert-
ing pulley, and the hoisting machine is established when
the mounting base is assembled, thus permitting easier
positional adjustment of these components.

[0137] The mounting base is disposed at an upper
portion of the hoistway. This arrangement permits pre-
vention of a failure of the hoisting machine caused by
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flood.

[0138] The elevator system in accordance with the
present invention has a car that moves in a hoistway, a
counterweight that moves in the hoistway, a main rope
that suspends the car and the counterweight, and a
hoisting machine on which the main rope is wound and
which moves the car and the counterweight up and
down via the main rope, further including a first inverting
pulley on which a part of the main rope that extends
from the car to the hoisting machine is wound, and a
second inverting pulley on which a part of the main rope
that extends from the hoisting machine to the counter-
weight is wound, wherein a rotation surface of at least
one of the first inverting pulley and the second inverting
pulley is disposed substantially perpendicularly, and the
hoisting machine is disposed aslant with respect to a
horizontal direction in the hoistway. With this arrange-
ment, the fleet angle can be decreased, and the service
life of the main rope, etc. can be prolonged.

[0139] The elevator system in accordance with the
present invention has a car that moves in a hoistway, a
counterweight that moves in the hoistway, a main rope
that suspends the car and the counterweight, and a
hoisting machine on which the main rope is wound and
which moves the car and the counterweight up and
down via the main rope, further including a first inverting
pulley on which a part of the main rope that extends
from the car to the hoisting machine is wound, and a
second inverting pulley on which a part of the main rope
that extends from the hoisting machine to the counter-
weight is wound, wherein the hoisting machine is dis-
posed substantially horizontally in the hoistway, and a
rotation surface of at least one of the first inverting pul-
ley and the second inverting pulley is disposed aslant
with respect to a vertical direction in the hoistway. With
this arrangement, the fleet angle can be decreased, and
the service life of the main rope, etc. can be prolonged.
[0140] The elevator system in accordance with the
present invention has a car that moves in a hoistway, a
counterweight that moves in the hoistway, a main rope
that suspends the car and the counterweight, and a
hoisting machine on which the main rope is wound and
which moves the car and the counterweight up and
down via the main rope, further including a first inverting
pulley on which a part of the main rope that extends
from the car to the hoisting machine is wound, and a
second inverting pulley on which a part of the main rope
that extends from the hoisting machine to the counter-
weight is wound, wherein the hoisting machine is dis-
posed substantially horizontally or aslant with respect to
a horizontal direction in the hoistway, and the hoisting
machine, the first inverting pulley, and the second
inverting pulley are disposed on a common mounting
base provided in the hoistway. With this arrangement,
horizontal forces generated by the tension of the main
rope can be cancelled with each other.

[0141] The hoisting machine has a driving sheave
on which the main rope is wound, the driving sheave is
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positioned on a top or bottom surface of the mounting
base that is at an opposite side from a position where
the car or the counterweight is located, and winding of
the main rope on at least one of the first inverting pulley
or the second inverting pulley is positioned at the oppo-
site side. This arrangement makes it possible to reduce
the space in the height direction for installing the hoist-
ing machine, the mounting base, and the inverting pul-
leys.

[0142]

Both ends of the main rope are secured to

the mounting base. Therefore, the tension applied to the
main rope can be spread in supporting it.

[Description of Reference Numerals]

[0143]

1 Hoistway

2 Car

3 Counterweight

6 Driving sheave

10 Car inverting pulley

11 Counterweight inverting pulley

12 Main rope

15 Entrance

17 Withdrawal surface

18 Hoisting machine

20 Hoisting machine

21 Driving motor

22 Main rope

23 Deflector sheave

24 Counterweight

Claims

1. An elevator system comprising: a car that moves in
a hoistway; a counterweight that moves in the hoist-
way; a main rope that suspends the car and the
counterweight, and a hoisting machine on which
the main rope is wound and which moves the car
and the counterweight up and down via the main
rope, wherein the hoisting machine is disposed
aslant with respect to a horizontal direction in the
hoistway.

2. An elevator system according to Claim 1, wherein
the counterweight is disposed in a gap between a
wall of the hoistway and the car, and the hoisting
machine is disposed above the gap wherein the
counterweight is disposed.

3. An elevator system according to Claim 1, wherein a

part of the hoisting machine overlaps the car in a
vertical projection and the rest thereof is positioned
between the car and the wall of the hoistway, the
part being closer to a ceiling of the hoistway than
the rest is.
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An elevator system according to Claim 1, wherein
the hoisting machine has a driving sheave on which
the main rope is wound, and the driving sheave is
disposed so that it opposes to the ceiling of the
hoistway.

An elevator system according to Claim 1, further
comprising a first inverting pulley on which a first
part of the main rope that extends from the car to
the hoisting machine is wound, and a second
inverting pulley on which a second part of the main
rope that extends from the hoisting machine to the
counterweight is wound, wherein a vertical projec-
tion of the first part of the main rope and a vertical
projection of the second part of the main rope with
each other.

An elevator system according to Claim 5, wherein
the first inverting pulley and the second inverting
pulley are disposed between the car and the wall of
the hoistway in a vertical projection.

An elevator system according to Claim 1, further
comprising a first inverting pulley on which a part of
the main rope that extends from the car to the hoist-
ing machine is wound, a second inverting pulley on
which a part of the main rope that extends from the
hoisting machine to the counterweight is wound,
and a deflector sheave which is provided in the
hoistway and which changes a direction of the main
rope extending from the first inverting pulley to the
hoisting machine or the direction of the main rope
extending from the second inverting pulley to the
hoisting machine.

An elevator system according to Claim 7, wherein a
rotation surface of the first inverting pulley or the
second inverting pulley is parallel to the wall of the
hoistway.

An elevator system according to Claim 7, wherein
the deflector sheave is disposed at a top of the
hoistway such that a rotation surface thereof is hor-
izontal.

An elevator system according to Claim 5 or Claim 7,
wherein the first inverting pulley, the second invert-
ing pulley, and the hoisting machine are mounted
on a common mounting base.

An elevator system according to Claim 10, wherein
the mounting base is disposed at an upper portion
of the hoistway.

An elevator system comprising: a car that moves in
a hoistway; a counterweight that moves in the hoist-
way; a main rope that suspends the car and the
counterweight; and a hoisting machine on which
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the main rope is wound and which moves the car
and the counterweight up and down via the main
rope, further comprising a first inverting pulley on
which a part of the main rope that extends from the
car to the hoisting machine is wound, and a second
inverting pulley on which a part of the main rope
that extends from the hoisting machine to the coun-
terweight is wound, wherein a rotation surface of at
least one of the first inverting pulley and the second
inverting pulley is disposed substantially perpendic-
ularly, and the hoisting machine is disposed aslant
with respect to a horizontal direction in the hoist-
way.

An elevator system comprising: a car that moves in
a hoistway; a counterweight that moves in the hoist-
way; a main rope that suspends the car and the
counterweight; and a hoisting machine on which
the main rope is wound and which moves the car
and the counterweight up and down via the main
rope, further comprising a first inverting pulley on
which a part of the main rope that extends from the
car to the hoisting machine is wound, and a second
inverting pulley on which a part of the main rope
that extends from the hoisting machine to the coun-
terweight is wound, wherein the hoisting machine is
disposed substantially horizontally in the hoistway,
and a rotation surface of at least one of the first
inverting pulley and the second inverting pulley is
disposed aslant with respect to a vertical direction
in the hoistway.

An elevator system comprising: a car that moves in
a hoistway; a counterweight that moves in the hoist-
way; a main rope that suspends the car and the
counterweight; and a hoisting machine on which
the main rope is wound and which moves the car
and the counterweight up and down via the main
rope, further comprising a first inverting pulley on
which a part of the main rope that extends from the
car to the hoisting machine is wound, and a second
inverting pulley on which a part of the main rope
that extends from the hoisting machine to the coun-
terweight is wound, wherein the hoisting machine is
disposed substantially horizontally or aslant with
respect to a horizontal direction in the hoistway, and
the hoisting machine, the first inverting pulley, and
the second inverting pulley are disposed on a com-
mon mounting base provided in the hoistway.

An elevator system according to Claim 14, wherein
the hoisting machine has a driving sheave on which
the main rope is wound, the driving sheave is posi-
tioned on a top or bottom surface of the mounting
base that is at an opposite side from a position
where the car or the counterweight is located, and
winding of the main rope on at least one of the first
inverting pulley or the second inverting pulley is
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positioned at the opposite side.

16. An elevator system according to Claim 14, wherein

both ends of the main rope are secured to the
mounting base.
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