
Europäisches Patentamt

European Patent Office

Office européen des brevets

E
P

 1
 0

18
 4

80
 A

2

Printed by Xerox (UK) Business Services
2.16.7 (HRS)/3.6

(19)

(11) EP 1 018 480 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
12.07.2000  Bulletin 2000/28

(21) Application number: 00100130.4

(22) Date of filing: 07.01.2000

(51) Int. Cl.7: B66B 11/00

(84) Designated Contracting States:
DE FR NL
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 08.01.1999 JP 264799
18.08.1999 JP 23167399

(71) Applicant:
MITSUBISHI DENKI KABUSHIKI KAISHA
Tokyo 100-8310 (JP)

(72) Inventors:
• Hashiguchi, Naoki

Chiyoda-ku, Tokyo 100-8310 (JP)
• Inoue, Masaya

Chiyoda-ku, Tokyo 100-8310 (JP)
• Katou, Kunio

Chiyoda-ku, Tokyo 100-0004 (JP)

(74) Representative: HOFFMANN - EITLE
Patent- und Rechtsanwälte
Arabellastrasse 4
81925 München (DE)

(54) Cable guide and drive machinery position for elevator

(57) There is described an elevator system which
can be installed in a shaft accommodated within the
height of the top floor of a building and in which a hoist-
ing machine can be disposed within the shaft. A couple
of turning pulleys for changing a main cable extending
between a car and a counterweight from a vertical direc-
tion to a horizontal direction are provided in a space
between the edge of the car and the interior wall surface
of a shaft. A hoisting machine on which a drive sheave
is provided in a rotatable manner such that the rotor axis
of the drive sheave is oriented vertically is provided at
the upper end of the shaft, such that the lower end of the
hoisting machine is located at a position higher than the
lower edges of the turning pulleys. As a result, the hoist-
ing machine can be disposed in the shaft accommo-
dated within the height of the top floor of a building, and
the main cable can extend between the car and the
hoisting machine. The elevator system can be installed
within the shaft accommodated within the height of the
top floor, thereby diminishing construction cost required
for ensuring a space for installing the elevator system.
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Description

Background of the Invention

Field of the Invention

[0001] The present invention relates to an elevator
system, in which a hoisting machine for driving a main
cable connecting a car with a counterweight is disposed
within a shaft.

Background Art

[0002] FIGS. 18 and 19 show a conventional eleva-
tor system described in, for example, Japanese Patent
Application Laid-Open No. Hei-10-139321, wherein
FIG. 18 is a perspective view conceptually showing the
elevator system and FIG. 19 is a transverse plan view
showing the principal elements of the elevator system
shown in FIG. 18.
[0003] In the drawings, reference numeral 1 desig-
nates a shaft; 2 designates a car which travels vertically
along a predetermined path within the shaft 1; 3 desig-
nates a counterweight provided on one side of and
within the shaft 1 when viewed from the top; and 4 des-
ignates a hoisting machine which is provided on the
ceiling by means of a support member 5 provided at the
upper portion of the shaft 1 and on which a drive sheave
6 is provided such that the rotor axis thereof is oriented
vertically.
[0004] Reference numeral 7 designates a first car
pulley provided along ode side of the lower surface of
the car 2; 8 designates a second car pulley provided
along one of the remaining sides of the lower surface of
the car 2; 9 designates a counterweight pulley provided
on the top of the counterweight 3; 10 designates a turn-
ing pulley (hereinafter referred to as a "car-side turning
pulley") which is provided on the upper portion of the
shaft 1 in a rotatable manner so as to correspond to the
position of the second car pulley 8, such that the rotor
axis of the turning pulley 10 is oriented horizontally; and
11 designates a turning pulley which is provided on the
top of the shaft 1 in a rotatable manner by means of a
horizontally-extending pivot so as to correspond to the
position of the counterweight pulley 9 (hereinafter
referred to as a "counterweight-side turning pulley").
When viewed within a horizontal plane of projection, an
overlap exists between the car 2 and the car-side turn-
ing pulley 10 and the counterweight-side turning pulley
11.
[0005] Reference numeral 12 designates a main
cable whose one end is connected to the upper portion
of the shaft 1 by means of a first cable anchor 13 pro-
vided on the ceiling of the shaft 1 so as to correspond to
the first car pulley 7 and whose remaining end is con-
nected to the upper portion of the shaft 1 by means of a
second cable anchor 14 provided on the ceiling of the
shaft 1 so as to correspond to the counterweight pulley

9. The main cable 12 is wound around the first car pulley
7, the second car pulley 8, the car-side turning pulley
10, the drive sheave 6, the counterweight-side turning
pulley 11, and the counterweight pulley 9, in the
sequence given.

[0006] In the conventional elevator system having
the aforementioned configuration, the hoisting machine
4 is energized and driven so as to rotate the drive
sheave 6, whereupon the car 2 and the counterweight 3
are moved vertically in opposite directions by way of the
main cable 12. The hoisting machine 4 is provided at
the upper portion of and within the shaft 1, thereby obvi-
ating a machinery room, which would otherwise be
independently provided at a position above the shaft 1,
and reducing the total space occupied by the elevator
system within a building.
[0007] In the foregoing conventional elevator sys-
tem, the hoisting machine 4 is mounted on the ceiling of
the shaft 1 by means of the support member 5 provided
at the upper portion of the shaft 1. Further, the main
cable 12 extends across the position above the center
of the car 2. For these reasons, the ceiling of the shaft 1
must be made higher than the top floor of the building.
Thus, ensuring a space for installing the elevator sys-
tem adds to construction cost.
[0008] The present invention has been conceived to
solve such a problem in the conventional elevator sys-
tem, and the object of the present invention is to provide
an elevator system which can be installed in a shaft
accommodated within the height of the top floor of a
building and in which a hoisting machine can be dis-
posed within the shaft.

Summary of the Invention

[0009] According to one aspect of the present
invention, an elevator system comprises a car which
moves vertically along a predetermined path within a
shaft. A counterweight is provided in a space between
an interior wall surface of the shaft and the car. A pair of
turning pulleys are provided on the upper end of the
shaft so as to correspond to the car and the counter-
weight respectively. The pair of turning pulleys are pro-
vided, in a horizontal plane of projection, within the
space between the car and the interior wall surface of
the shaft. A hoisting machine is provided which includes
a drive sheave mounted thereon with the rotor axis
thereof oriented vertically. The hoisting machine is dis-
posed at the upper end of the shaft and is located at a
position higher than the lower edges of the pair of turn-
ing pulleys. Further, a main cable is provided whose one
end is connected to the car and whose remaining end is
connected to the counterweight. The main cable is
wound around the pair of turning pulleys, and extends
between the pair of turning pulleys while being wound
around the drive sheave.
[0010] Other and further objects, features and
advantages of the invention will appear more fully from
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the following description.

Brief Description of the Drawings

[0011]

FIG. 1 is a longitudinal cross-sectional view con-
ceptually showing an elevator system when viewed
from the side front according to the first embodi-
ment of the present invention;
FIG. 2 is a longitudinal cross-sectional view of the
elevator system shown in FIG. 1 when viewed from
the rear side front;
FIG. 3 is a transverse cross-sectional view showing
the principal elements of the elevator system shown
in FIG. 1 and 2;
FIG. 4 is a perspective view of the elevator system
shown in FIGS. 1 thorough 3;
FIG. 5 is a longitudinal cross-sectional view con-
ceptually showing an elevator system when viewed
from the side front according to the second embod-
iment of the present invention;
FIG. 6 is a longitudinal cross-sectional view of the
elevator system shown in FIG. 5 when viewed from
the rear side;
FIG. 7 is a transverse cross-sectional view showing
the principal elements of the elevator system shown
in FIG. 5 and 6;
FIG. 8 is a perspective view of the elevator system
shown in FIGS. 5 thorough 7;
FIG. 9 is a longitudinal cross-sectional view con-
ceptually showing an elevator system when viewed
from the side front according to the third embodi-
ment of the present invention;
FIG. 10 is a transverse cross-sectional view show-
ing the principal elements of the elevator system
shown in FIG. 9;
FIG. 11 is a perspective view of the elevator system
shown in FIGS. 9 and 10;
FIG. 12 is a longitudinal cross-sectional view con-
ceptually showing an elevator system when viewed
from the side front according to the fourth embodi-
ment of the present invention;
FIG. 13 is a transverse cross-sectional view show-
ing the principal elements of the elevator system
shown in FIG. 12;
FIG. 14 is a perspective view of the elevator system
shown in FIGS. 12 and 13;
FIG. 15 is a longitudinal cross-sectional view con-
ceptually showing an elevator system when viewed
from the side front according to the fifth embodi-
ment of the present invention;
FIG. 16 is a transverse cross-sectional view show-
ing the principal elements of the elevator system
shown in FIG. 15;
FIG. 17 is a perspective view of the elevator system
shown in FIGS. 15 and 16;
FIG. 18 is a perspective view conceptually showing

the elevator system in a conventional art; and

FIG. 19 is a transverse plan view showing the prin-
cipal elements of the elevator system shown in FIG.
18.

Detailed Description of the Preferred Embodiments

[0012] Detailed description of the preferred embod-
iments will be given with reference to the accompanying
drawings, in which same reference numerals indicate
same or corresponding portions.

First Embodiment

[0013] FIGS. 1 through 4 illustrate an elevator sys-
tem according to a first embodiment of the present
invention. FIG. 1 is a longitudinal cross-sectional view
conceptually showing an elevator system according to
the first embodiment when viewed from the side front;
FIG. 2 is a longitudinal cross-sectional view of the eleva-
tor system shown in FIG. 1 when viewed from the side;
FIG. 3 is a transverse cross-sectional view showing the
principal elements of the elevator system shown in FIG.
1 and 2; and FIG. 4 is a perspective view of the elevator
system shown in FIGS. 1 thorough 3.
[0014] In the drawings, reference numeral 1 desig-
nates a shaft; and 2 designates a car which moves ver-
tically along a predetermined path within the shaft 1.
The car 2 is provided with a door 15 and an upper beam
16. The upper surface of the roof of the car 2 is lower
than the upper surface of the upper beam 16, thus con-
stituting a recessed surface 17.
[0015] Reference numeral 3 designates a counter-
weight provided along one of the four interior sides of
the shaft 1. Reference numeral 18 designates a hoisting
machine provided on the ceiling of the shaft 1 at a posi-
tion above a portion of the recessed surface 17 located
away from the door 15. A drive sheave 6 is provided on
the hoisting machine 18 in a rotatable manner such that
the rotor axis of the drive sheave 6 is oriented vertically.
Reference numeral 7 designates a first car pulley pro-
vided on one side of the lower surface of the car 2; and
8 designates a second car pulley provided on another
side of the lower surface of the car 2 substantially oppo-
site the first car pulley 7.
[0016] Reference numeral 9 designates a counter-
weight pulley provided on the top of the counterweight
3, and 10 designates a turning pulley (hereinafter
referred to as a "car-side turning pulley"). When viewed
within a horizontal plane of projection, the car-side turn-
ing pulley 10 is located within a space between the inte-
rior wall surface of the shaft 1 and the car 2 so as to
correspond to the position of the second car pulley 8.
The car-side turning pulley 10 is attached to the upper
portion of the shaft 1 in a rotatable manner such that the
rotor axis of the turning pulley 10 is oriented horizon-
tally.
[0017] Reference numeral 11 designates a turning
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pulley (hereinafter referred to as a "counterweight-side
turning pulley"). When viewed within a horizontal plane
of projection, the counterweight-side turning pulley 11 is
located within a space between the interior wall surface
of the shaft 1 and the car 2 so as to correspond to the
position of the counterweight pulley 9. The counter-
weight-side turning pulley 11 is attached to the upper
portion of the shaft 1 in a rotatable manner such that the
rotor axis of the turning pulley 11 is oriented horizon-
tally. Reference numeral 19 designates shock absorb-
ers disposed on the bottom surface of the shaft 1 so as
to correspond to the car 2 and the counterweight 3,
respectively.

[0018] Reference numeral 12 designates a main
cable whose one end is connected to the upper portion
of the shaft 1 by means of a first cable anchor 13 pro-
vided in an upper portion of the shaft 1 so as to corre-
spond to the first car pulley 7, and whose remaining end
is connected to the upper portion of the shaft 1 by
means of a second cable anchor 14 provided in the
upper portion of the shaft 1 so as to correspond to the
counterweight pulley 9. The main cable 12 is wound
around the first car pulley 7, the second car pulley 8, the
car-side turning pulley 10, the drive sheave 6, the coun-
terweight-side turning pulley 11, and the counterweight
pulley 9, in the sequence given.
[0019] In the elevator system having the aforemen-
tioned configuration, the hoisting machine 18 is ener-
gized and driven so as to rotate the drive sheave 6,
whereupon the car 2 and the counterweight 3 are
moved vertically in opposite directions by way of the
main cable 12. The hoisting machine 18 is provided at
the upper portion of and within the shaft 1, thereby obvi-
ating a machinery room, which would otherwise be
independently provided at a position above the shaft 1,
and reducing the total space occupied by the elevator
system within a building.
[0020] The lower end of the hoisting machine 18
disposed at the upper end of the shaft 1 is located at a
position higher than the lower ends of the turning pul-
leys 10 and 11. The hoisting machine 18 is provided on
the ceiling of the shaft 1 at a position above a portion of
the recessed surface 17 located away from the door 15.
Further, the car-side turning pulley 10 and the counter-
weight-side turning pulley 11 are provided within a gap
between the edge of the car 2 and the interior wall sur-
face of the shaft 1.
[0021] The drive sheave 6 is provided on the hoist-
ing machine 18, and the main cable 12 extends horizon-
tally with respect to the drive sheave 6. As a result, the
hoisting machine 18 is disposed and the main cable 12
can extend within the shaft 1 accommodated within the
height of the top floor (not shown) of the building.
[0022] Since the car 2 can approach the ceiling of
the shaft 1, a necessity for making the ceiling of the
shaft 1 higher than the top floor of the building is obvi-
ated, thus diminishing construction cost required for
ensuring a space for installing the elevator system.

Moreover, since the height of the building can be
reduced, there may be prevented occurrence of a prob-
lem; for example, a problem of blocking sunlight from
the neighboring buildings and spaces.

[0023] As shown in FIG. 1 and other drawings, the
drive sheave 6 is disposed on the hoisting machine 18
such that the side surface of the drive sheave 6 faces
the ceiling of the shaft 1. Compared with the configura-
tion of the elevator system in which the drive sheave 6 is
provided below the hoisting machine 18, the configura-
tion of the elevator system of the present embodiment
yields the advantage of enabling provision of un-illus-
trated equipments other than the upper beam 16 on the
roof of the car 2 or the top of the car 2.
[0024] There must be ensured that the main cable
12 wound around the drive sheave 6 should be pre-
vented from colliding with the equipments provided on
the car 2 when the car 2 has reached the highest posi-
tion. To this end, the drive sheave 6 is provided on the
hoisting machine 18, as a result of which the highest
position of the car 2 where the car 2 avoids the hoisting
machine 18 may be set higher than in a case where the
drive sheave 6 is provided below the hoisting machine
18. Consequently, the space in the upper end of the
shaft 1 can be effectively utilized, and construction cost
required for building the shaft 1 can be diminished.
[0025] As shown in FIG. 1 and other drawings,
when viewed within a horizontal plane of projection, the
hoisting machine 18 and the car 2 are disposed so as to
overlap at least partially. The space of the shaft 1 when
viewed within a horizontal plane of projection can be
effectively utilized, thereby diminishing construction
cost required for building the shaft 1.

Second Embodiment

[0026] FIGS. 5 through 8 illustrate an elevator sys-
tem according to a second embodiment of the present
invention. FIG. 5 is a longitudinal cross-sectional view
conceptually showing an elevator system according to
the second embodiment when viewed from the side
front; FIG. 6 is a longitudinal cross-sectional view of the
elevator system shown in FIG. 5 when viewed from the
side; FIG. 7 is a transverse cross-sectional view show-
ing the principal elements of the elevator system shown
in FIG. 5 through 7; and FIG. 8 is a perspective view of
the elevator system shown in FIGS. 5 thorough 7.
[0027] Throughout the drawings, those reference
numerals which are the same as those provided in
FIGS. 1 through 4 designate the corresponding ele-
ments.
[0028] Reference numeral 20 designates a hoisting
machine provided on the ceiling of the shaft 1 at a posi-
tion above a portion of the recessed surface 17 located
away from the door 15. The drive sheave 6 is provided
on the hoisting machine 20 in a rotatable manner such
that the rotor axis of the drive sheave 6 is oriented verti-
cally. An electric drive motor 21 is provided on the lower

5 6

5

10

15

20

25

30

35

40

45

50

55



EP 1 018 480 A2

5

surface of the hoisting machine 20 so as to protrude
downward within the space between the edge of the car
2 and the interior wall surface of the shaft 1.

[0029] Even in the above-described elevator sys-
tem, the hoisting machine 20 is disposed on the upper
end of the shaft 1, and the lower end of the hoisting
machine 20 is located at a position higher than the lower
end of the turning pulleys 10 and 11. Although the elec-
tric drive motor 21 is attached to the lower surface of the
hoisting machine 20 so as to protrude downward, the
electric drive motor 21 is located within the space
between the edge of the car 2 and the interior wall sur-
face of the shaft 1. Further, the hoisting machine 20 is
provided on the ceiling of the shaft 1 at a position above
a portion of the recessed surface 17 located away from
the door 15.
[0030] Further, the car-side turning pulley 10 and
the counterweight-side turning pulley 11 are disposed in
the gap between the edge of the car 2 and the interior
wall surface of the shaft 1. Further detailed description
will be omitted to avoid duplication. Thus, the second
embodiment shown in FIGS. 5 through 8 also yields the
same advantageous results as those yielded by the first
embodiment shown in FIGS. 1 through 4.

Third Embodiment

[0031] FIGS. 9 through 11 illustrate an elevator sys-
tem according to a third embodiment of the present
invention. FIG. 9 is a longitudinal cross-sectional view
conceptually showing an elevator system according to
the third embodiment when viewed from the side front;
FIG. 10 is a transverse cross-sectional view showing
the principal elements of the elevator system shown in
FIG. 9 ; and FIG. 11 is a perspective view of the elevator
system shown in FIGS. 9 and 10.
[0032] Throughout the drawings, those reference
numerals which are the same as those provided in
FIGS. 1 through 4 designate the corresponding ele-
ments.
[0033] Reference numeral 22 designates a main
cable whose one end is connected to the lower edge of
the car 2 opposite the door 15 and whose remaining
end is connected to the top of the counterweight 3. The
main cable 22 is wound around the car-side turning pul-
ley 10, the drive sheave 6, and the counterweight-side
turning pulley 11, in the sequence given.
[0034] Even in the above-described elevator sys-
tem, the hoisting machine 18 is disposed on the upper
end of the shaft 1, and the lower end of the hoisting
machine 18 is located at a position higher than the lower
end of the turning pulleys 10 and 11. The hoisting
machine 18 is provided on the ceiling of the shaft 1 at a
position above a portion of the recessed surface 17
located away from the door 15. Moreover, the car-side
turning pulley 10 and the counterweight-side turning
pulley 11 are disposed within a space between the edge
of the car 2 and the interior wall surface of the shaft 1.

Consequently, although detailed description will be
omitted to avoid duplication, the third embodiment
shown in FIGS. 9 through 11 also yields the same
advantageous results as those yielded by the first
embodiment shown in FIGS. 1 through 4.

Fourth Embodiment

[0035] FIGS. 12 through 14 illustrate an elevator
system according to a fourth embodiment of the present
invention. FIG. 12 is a longitudinal cross-sectional view
conceptually showing an elevator system according to
the fourth embodiment when viewed from the side front;
FIG. 13 is a transverse cross-sectional view showing
the principal elements of the elevator system shown in
FIG. 12; and FIG. 14 is a perspective view of the eleva-
tor system shown in FIGS. 12 and 13.
[0036] Throughout the drawings, those reference
numerals which are the same as those provided in
FIGS. 1 through 4 designate the corresponding ele-
ments.
[0037] Reference numeral 23 designates a deflec-
tor wheel mounted on the ceiling of the shaft 1 such that
the rotor axis of the deflector wheel 23 is oriented verti-
cally. The deflector wheel 23 pulls the main cable 12,
which is extending between the drive sheave 6 and the
car-side turning pulley 10, toward the interior surface of
the shaft 1
[0038] Even in the above-described elevator sys-
tem, the hoisting machine 18 is disposed on the upper
end of the shaft 1, and the lower end of the hoisting
machine 18 is located at a position higher than the lower
end of the turning pulleys 10 and 11. The hoisting
machine 18 is provided on the ceiling of the shaft 1 at a
position above a portion of the recessed surface 17
located away from the door 15. Moreover, the car-side
turning pulley 10 and the counterweight-side turning
pulley 11 are disposed within the space between the
edge of the car 2 and the interior wall surface of the
shaft 1.
[0039] Consequently, although not described in
detail, the fourth embodiment shown in FIGS. 12
through 14 also yields the same advantageous results
as those yielded by the first embodiment shown in
FIGS. 1 through 4.
[0040] In the fourth embodiment shown in FIGS. 12
through 14, the deflector wheel 23 pulls the main cable
12 extending between the drive sheave 6 and the car-
side turning pulley 10, in the horizontal direction toward
the interior surface of the shaft 1. As a result, the side
surface of the car-side turning pulley 10 can be provided
in parallel with the interior surface of the shaft 1. Conse-
quently, the width of the space between the edge of the
car 2 and the interior wall surface of the shaft 1 can be
diminished, thus reducing the total space to be occu-
pied by the elevator system within the building to a much
greater extent.
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Fifth Embodiment

[0041] FIGS. 15 through 17 illustrate an elevator
system according to a fifth embodiment of the present
invention. FIG. 15 is a longitudinal cross-sectional view
conceptually showing an elevator system according to
the fifth embodiment when viewed from the side front;
FIG. 16 is a transverse cross-sectional view showing
the principal elements of the elevator system shown in
FIG. 15; and FIG. 17 is a perspective view of the eleva-
tor system shown in FIGS. 15 and 16.
[0042] Throughout the drawings, those reference
numerals which are the same as those provided in
FIGS. 1 through 4 designate the corresponding ele-
ments.
[0043] Reference numeral 24 designates a counter-
weight provided within the space between the edge of
one of the lateral sides of the car 2 and the interior wall
surface of the shaft 1.
[0044] Even in the above-described elevator sys-
tem, the hoisting machine 18 is disposed on the upper
end of the shaft 1, and the lower end of the hoisting
machine 18 is located at a position higher than the lower
end of the turning pulleys 10 and 11. The hoisting
machine 18 is provided on the ceiling of the shaft 1 at a
position above a portion of the recessed surface 17
located away from the door 15. Moreover, the car-side
turning pulley 10 and the counterweight-side turning
pulley 11 are disposed within the space between the
edge of the car 2 and the interior wall surface of the
shaft 1.
[0045] The deflector wheel 23 pulls the main cable
12, which is extending between the drive sheave 6 and
the car-side turning pulley 10, in the horizontal direction
toward the interior surface of the shaft 1. As a result, the
side surface of the car-side turning pulley 10 can be pro-
vided in parallel with the interior surface of the shaft 1.
[0046] Consequently, although not described in
detail, the fifth embodiment shown in FIGS. 15 through
17 also yields the same advantageous results as those
yielded by the fourth embodiment shown in FIGS. 12
through 14.
[0047] The features and the advantages of the
present invention may be summarized as follows.
[0048] As has been described above, in one
aspect, the present invention provides an elevator sys-
tem which comprises a car, a counterweight, turning
pulleys, a main cable, and a hoisting machine which
includes a drive sheave. A car has a door at one end
thereof and moves vertically along a predetermined
path within a shaft. A counterweight is provided within a
space between an interior wall surface of the shaft and
the car. A pair of turning pulleys are provided on the
upper end of the shaft in a rotatable manner so as to
correspond to the car and the counterweight, respec-
tively, within the space between the car and the interior
wall surface of the shaft when viewed within a horizontal
plane of projection. A main cable is provided and whose

one end is connected to the car and whose remaining
end is connected to the counterweight. The main cable
is provided within the shaft and is wound around the
turning pulleys. A hoisting machine is disposed at the
upper end of the shaft and is located at a position higher
than the lower edges of the turning pulleys. A drive
sheave is provided on the hoisting machine in a rotata-
ble manner such that the rotor axis of the drive sheave
is oriented vertically. The main cable extends between
the turning pulleys while being wound around the drive
sheave.

[0049] By means of the foregoing configuration, the
hoisting machine is disposed at the upper end of the
shaft, and the lower end of the hoisting machine is
located at a position higher than the lower edges of the
turning pulleys. The car-side turning pulley and the
counterweight-side turning pulley are provided within a
space between the edge of the car and the interior wall
surface of the shaft. The hoisting machine is provided
within the shaft accommodated within the height of the
top floor of a building, and the main cable can extend
between the hoisting machine and the car. Conse-
quently, there is obviated a necessity for making the
ceiling of the shaft higher than the top floor of the build-
ing, thus diminishing construction cost required for
ensuring a space for installing the elevator system.
[0050] In another aspect, the hoisting machine is
disposed at a position corresponding to a recess formed
in the upper surface of the car as has been described
previously.
[0051] By means of the foregoing configuration, the
hoisting machine is disposed at the upper end of the
shaft, and the lower end of the hoisting machine is
located at a position higher than the lower edges of the
turning pulleys. Further, the hoisting machine is placed
at a position corresponding to a recess formed in the
upper surface of the car. The car-side turning pulley and
the counterweight-side turning pulley are provided
within the space between the edge of the car and the
interior wall surface of the shaft. The hoisting machine is
provided within the shaft accommodated within the
height of the top floor of a building, and the main cable
can extend between the hoisting machine and the car.
Consequently, there is obviated a necessity for making
the ceiling of the shaft higher than the top floor of the
building, thus diminishing construction cost required for
ensuring a space for installing the elevator system.
[0052] In another aspect, an electric motor is pro-
vided on the hoisting machine so as to protrude down-
ward from the lower surface of the hoisting machine and
within the space between the edge of the car and the
interior wall surface of the shaft as has been described
previously.
[0053] By means of the foregoing configuration, the
hoisting machine is disposed at the upper end of the
shaft, and the lower end of the hoisting machine is
located at a position higher than the lower edges of the
turning pulleys. The electric motor is provided on the
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hoisting machine so as to protrude downward from the
lower surface of the hoisting machine and provided
within the space between the edge of the car and the
interior wall surface of the shaft, and the car-side turning
pulley and the counterweight-side turning pulley are
provided within the space between the edge of the car
and the interior wall surface of the shaft. The hoisting
machine is provided within the shaft accommodated
within the height of the top floor of a building, and the
main cable can extend between the hoisting machine
and the car. Consequently, there is obviated a necessity
for making the ceiling of the shaft higher than the top
floor of the building, thus diminishing construction cost
required for ensuring a space for installing the elevator
system.

[0054] In another aspect, a deflector wheel is pro-
vided on the roof of the shaft in a rotatable manner such
that the rotor axis of the deflector wheel is oriented ver-
tically. The deflector wheel pulls the main cable extend-
ing between the drive sheave and the turning pulley in a
direction toward the interior wall surface of the shaft as
has been described previously.
[0055] By means of the foregoing configuration, the
hoisting machine is disposed at the upper end of the
shaft, and the lower end of the hoisting machine is
located at a position higher than the lower edges of the
turning pulleys. The car-side turning pulley and the
counterweight-side turning pulley are provided in a
space between the edge of the car and the interior wall
surface of the shaft. The hoisting machine is provided
within the shaft accommodated within the height of the
top floor of a building, and the main cable can extend
between the hoisting machine and the car. Conse-
quently, there is obviated a necessity for making the
ceiling of the shaft higher than the top floor of the build-
ing, thus diminishing construction cost required for
ensuring a space for installing the elevator system.
[0056] Further, the deflector wheel pulls the main
cable extending between the drive sheave and the car-
side turning pulley, such that the main cable runs in the
direction parallel with the interior surface of the shaft. As
a result, the side surface of the car-side turning pulley
can be provided in horizontal direction parallel with the
interior surface of the shaft. Consequently, the width of
the space between the edge of the car and the interior
wall surface of the shaft can be diminished. The present
invention yields an advantage of reducing the space to
be occupied by the elevator system within the building
to a much greater extent and of diminishing construction
cost required for ensuring the total space for installing
the elevator system.
[0057] In another aspect, the drive sheave is pro-
vided on the hoisting machine such that the side surface
of the drive sheave faces the ceiling of the shaft as has
been described previously.
[0058] By means of the foregoing configuration, the
hoisting machine is disposed at the upper end of the
shaft, and the lower end of the hoisting machine is

located at a position higher than the lower edges of the
turning pulleys. The car-side turning pulley and the
counterweight-side turning pulley are provided within
the space between the edge of the car and the interior
wall surface of the shaft. The hoisting machine is pro-
vided within the shaft accommodated within the height
of the top floor of a building, and the main cable can
extend between the hoisting machine and the car. Con-
sequently, there is obviated a necessity for making the
ceiling of the shaft higher than the top floor of the build-
ing, thus diminishing construction cost required for
ensuring a space for installing the elevator system. Fur-
ther, since the drive sheave is provided on the hoisting
machine, the highest position of the car where the car
avoids the hoisting machine may be set higher than in a
case where the drive sheave is provided below the
hoisting machine. Consequently, the space in the upper
end of the shaft can be effectively utilized, and construc-
tion cost required for building the shaft can be dimin-
ished.

[0059] In another aspect, the hoisting machine and
the car overlap at least partially when viewed within a
horizontal plane of projection as has been described
previously.
[0060] By means of the foregoing configuration, the
hoisting machine is disposed at the upper end of the
shaft, and the lower end of the hoisting machine is
located at a position higher than the lower edges of the
turning pulleys. The car-side turning pulley and the
counterweight-side turning pulley are provided within
the space between the edge of the car and the interior
wall surface of the shaft. The hoisting machine is pro-
vided within the shaft accommodated within the height
of the top floor of a building, and the main cable can
extend between the hoisting machine and the car. Con-
sequently, there is obviated a necessity for making the
ceiling of the shaft higher than the top floor of the build-
ing, thus diminishing construction cost required for
ensuring a space for installing the elevator system. The
hoisting machine and the car overlap at least partially
when viewed within a horizontal plane of projection. The
space of the shaft when viewed within a horizontal
plane of projection can be effectively utilized, thereby
diminishing construction cost required for building the
shaft.
[0061] Obviously many modifications and variations
of the present invention are possible in the light of the
above teachings. It is therefore to be understood that
within the scope of the appended claims the invention
may by practiced otherwise than as specifically
described.
[0062] The entire disclosure of a Japanese Patent
Application No. 11-002647, filed on January 8, 1999
and a Japanese Patent Application No. 11-231673, filed
on August 18, 1999 including specifications, claims,
drawings and summaries, on which the Convention pri-
ority of the present application is based, are incorpo-
rated herein by reference in its entirety.
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Claims

1. An elevator system comprising:

a car which moves vertically along a predeter-
mined path within a shaft;
a counterweight provided in a space between
an interior wall surface of said shaft and said
car;
a pair of turning pulleys which are provided on
the upper end of the shaft so as to correspond
to said car and said counterweight respectively,
said pair of turning pulleys being provided, in a
horizontal plane of projection, within the space
between said car and the interior wall surface
of the shaft;
a hoisting machine including a drive sheave
provided thereon with the rotor axis thereof ori-
ented vertically, said hoisting machine being
disposed at the upper end of the shaft and is
located at a position higher than the lower
edges of said pair of turning pulleys; and
a main cable whose one end is connected to
said car and whose remaining end is con-
nected to said counterweight, said main cable
being wound around said pair of turning pul-
leys; said main cable extending between said
pair of turning pulleys while being wound
around said drive sheave.

2. The elevator system according to claim 1, wherein
said hoisting machine is disposed at a position cor-
responding to a recess formed in the upper surface
of said car.

3. The elevator system according to claim 1 or 2,
wherein an electric drive motor is provided on said
hoisting machine so as to protrude downward from
the lower surface of said hoisting machine and
within the space between the edge of said car and
the interior wall surface of the shaft.

4. The elevator system according to either of claims 1
to 3, further comprising a deflector wheel which is
provided on the ceiling of the shaft in a rotatable
manner such that the rotor axis of said deflector
wheel is oriented vertically, said deflector wheel
pulling the main cable extending between said drive
sheave and said turning pulley in a horizontal direc-
tion toward the interior wall surface of the shaft.

5. The elevator system according to either of claims 1
to 4, wherein said drive sheave is provided in the
upper portion of said hoisting machine such that the
upper side surface of said drive sheave faces the
ceiling of the shaft.

6. The elevator system according to either of claims 1

to 5, wherein said hoisting machine and said car
overlap at least partially in a horizontal plane of pro-
jection.
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