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Description
TECHNICAL FIELD

[0001] The presentinvention relates to an elevator ap-
paratus in which a driving machine is disposed in an up-
per portion inside a hoistway.

BACKGROUND ART

[0002] Conventional machine-roomless elevators of a
type in which a driving machine is disposed in a pit in a
hoistway are often adopted. However, in this type, coun-
termeasures against flooding of the pit have been re-
quired.

[0003] In contrast to this, in a type in which the driving
machine is disposed in an upper portion inside the hoist-
way, particularly in the case of one-to-one roping, if the
position of the center of gravity of a car is to be suspend-
ed, it is necessary to ensure proportionate space be-
tween the car and a top portion of the hoistway since the
main ropes are connected to an upper beam of the car,
increasing the height dimensions of the hoistway.
[0004] Document EP 1 018 480 A2 discloses an ele-
vator system having a vertically oriented drive sheave at
an upper end of the shaft. The counterweight is provided
along a rear side of the elevator car.

DISCLOSURE OF THE INVENTION

[0005] The present invention aims to solve the above
problems and an object of the present invention is to pro-
vide an elevator apparatus enabling increases in height
dimensions of a hoistway to be suppressed while dispos-
ing a driving machine in an upper portion inside the hoist-
way.

[0006] According to the presentinvention, there is pro-
vided an elevator apparatus including: a hoistway having
a hoistway wall; a driving machine disposed in an upper
portion inside the hoistway, having: a driving machine
body; and a drive sheave rotated by the driving machine
body around a rotating shaft extending in a vertical di-
rection; a main rope having a car end portion and a coun-
terweight end portion secured to an upper portion inside
the hoistway, an intermediate portion being wound
around the drive sheave; a car having mutually opposite
first and second side surfaces, being suspended inside
the hoistway by the main rope between the drive sheave
and the car end portion so as to be raised and lowered
inside the hoistway by the driving machine; a counter-
weight disposed between the first side surface and the
hoistway wall, being suspended inside the hoistway by
the main rope between the drive sheave and the coun-
terweight end portion so as to be raised and lowered
inside the hoistway by the driving machine; a car return
sheave disposed in an upper portion inside the hoistway
and around which the main rope is wound, for guiding
the main rope from the drive sheave to the car; and a
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counterweight return sheave disposed in an upper por-
tion inside the hoistway and around which the main rope
is wound, for guiding the main rope from the drive sheave
to the counterweight, wherein the driving machine is dis-
posed above a corner portion of a rear portion of the car
on a side near the counterweight, and the car and coun-
terweight return sheaves are disposed above a space
between the first side surface and the hoistway wall.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

Figure 1 is a general plan showing an elevator ap-
paratus according to Embodiment 1 (not part of this
invention);

Figure 2 is a side elevation showing the elevator ap-
paratus in Figure 1;

Figure 3 is a perspective showing a construction of
first and second main ropes from Figure 1;

Figure 4 is a general plan showing an elevator ap-
paratus according to Embodiment 2 (not part of this
invention);

Figure 5 is a side elevation showing the elevator ap-
paratus in Figure 4;

Figure 6 is a general plan showing an elevator ap-
paratus according to Embodiment 3 of the present
invention; and

Figure 7 is a side elevation showing the elevator ap-
paratus in Figure 6.

BEST MODE FOR CARRYING OUT THE INVENTION

[0008] A preferred embodiment (Embodiment 3) of the
present invention will be explained below with reference
to the drawings. Further, additional embodiments (em-
bodiment 1 and 2) are also mentioned below.

Embodiment 1 (not part of this invention)

[0009] Figure 1 is a general plan showing an elevator
apparatus according to Embodiment 1, and Figure 2 is
a side elevation showing the elevator apparatus in Figure
1.

[0010] In the figures, a hoistway 1 has hoistway walls
1a to 1c. A pair of car guide rails 2 and a pair of counter-
weight guide rails 3 are installed inside the hoistway 1.
A car 4 is guided by the car guide rails 2 so as to be
raised and lowered inside the hoistway 1. A counter-
weight 5 is guided by the counterweight guide rails 3 so
as to be raised and lowered inside the hoistway 1. The
counterweight 5 is disposed behind the car 4.

[0011] A driving machine (a hoisting machine) 6 for
raising and lowering the car 4 and the counterweight 5
is disposed horizontally in an upper portion inside the
hoistway 1. The driving machine 6 is disposed above a
first corner portion of a rear portion of the car 4. The
driving machine 6 also has a driving machine body 7 and
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a drive sheave 8. The drive sheave 8 is rotated by the
driving machine body 7 around a rotating shaft extending
in a vertical direction.

[0012] Firstand second main rope connection portions
9 and 10 are disposed on both sides of a lower portion
of the car 4. The first and second main rope connection
portions 9 and 10 are disposed symmetrically about the
position of the center of gravity of the car 4 so as to be
positioned on opposite sides of the car 4 in a vertical
plane of projection.

[0013] Firstand second car return sheaves 11 and 12
are disposed in an upper portion inside the hoistway 1
above the first and second main rope connection portions
9 and 10. A counterweight return sheave 13 is disposed
in an upper portion inside the hoistway 1 above the coun-
terweight 5. These return sheaves 11 to 13 are each ro-
tatable around a rotating shaft extending in a horizontal
direction.

[0014] The first and second car return sheaves 11 and
12 are disposed between the hoistway walls 1a and 1b
and a region projected vertically from the car 4, and the
firstand second car return sheaves 11 and 12 are parallel
to each of the hoistway walls 1a and 1b. A direction-
changing pulley 14 rotatable around a rotating shaft ex-
tending in a vertical direction is disposed above a second
corner portion of the rear portion of the car 4.

[0015] A main rope group 15 for suspending the car 4
and the counterweight 5 inside the hoistway 1 is wound
around the drive sheave 8. The main rope group 15 has
a plurality of first main ropes 16 and a plurality of second
main ropes 17. These main ropes 16 and 17 are each
composed of a synthetic fiber rope.

[0016] Firstend portions of the first main ropes 16 pass
through the first car return sheave 11 and are connected
to the first main rope connection portion 9, and second
end portions pass through the counterweight return
sheave 13 and are connected to an upper portion of the
counterweight 5. First end portions of the second main
ropes 17 pass through the direction-changing pulley 14
and the second car return sheave 12 and are connected
to the second main rope connection portion 10, and sec-
ond end portions pass through the counterweight return
sheave 13 and are connected to an upper portion of the
counterweight 5.

[0017] In other words, the first main ropes 16 and the
second main ropes 17 connected to the counterweight 5
are branched off in two directions at the drive sheave 8
and connected to the car 4.

[0018] Figure 3isaperspective showinga construction
of the first and second main ropes 16 and 17 from Figure
1. In the figure, an inner strand layer 24 having a plurality
of inner strands 22 and filler strands 23 disposed in gaps
between these inner strands 22 is disposed around a
core wire 21. Each of the inner strands 22 is composed
of a plurality of aramid fibers and an impregnating mate-
rial such as polyurethane or the like. The filler strands 23
are composed of a polyamide, for example.

[0019] An outer strand layer 26 having a plurality of
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outer strands 25 is disposed around an outer circumfer-
ence of the inner strand layer 24. Each of the outer
strands 25 is composed of a plurality of aramid fibers and
an impregnating material such as polyurethane or the
like in a similar manner to the inner strands 22.

[0020] A friction-reducing coating layer 27 for prevent-
ing abrasion of the strands 22 and 25 due to friction
among the strands 22 and 25 in the sheaves such as the
drive sheave 11, etc., is disposed between the inner
strand layer 24 and the outer strand layer 26. A protective
coating layer 28 is also disposed on an outer circumfer-
ential portion of the outer strand layer 26.

[0021] The car4 and the counterweight 5 are suspend-
ed inside the hoistway 1 by a plurality of main ropes 12
having the above construction. The synthetic fiber rope
has a high coefficient of friction compared to a steel rope
and is superior in flexibility.

[0022] In an elevator apparatus of this kind, because
the main rope group 15 is distributed into the first and
second mainropes 16 and 17, and the car 4 is suspended
by the first and second main rope connection portions 9
and 10 disposed on both sides thereof, the car 4 can be
stably suspended at its center of gravity.

[0023] Furthermore, since the first and second main
rope connection portions 9 and 10 are disposed on both
sides of the car 4, it is not necessary to dispose connec-
tion portions for the main rope group 15 on an upper
portion of the car 4. Consequently, the dimensions of the
upper portion of the car 4 can be reduced, enabling sup-
pression of increases in height dimensions of the hoist-
way 1 while disposing the driving machine 6 in the upper
portion inside the hoistway 1.

[0024] In addition, because the first and second car
return sheaves 11 and 12 are disposed between the
hoistway walls 1a and 1b and the region projected verti-
cally from the car 4, the first and second car return
sheaves 11 and 12 do not come into contact with the car
4. Consequently, increases in height dimensions of the
hoistway 1 can be suppressed.

[0025] Increases in height dimensions of the hoistway
1 can be further suppressed if lower ends of the first and
second car return sheaves 11 and 12 are disposed so
as to be lower than a car ceiling position when the car 4
is positioned at a maximum point of upward motion, .
[0026] Furthermore, since the counterweight 5 is dis-
posed behind the car 4, the driving machine 6 is disposed
above the first corner portion of the rear portion of the
car 4, and the direction-changing pulley 14 is disposed
above the second corner portion of the rear portion of
the car 4, the equipment can be disposed utilizing space
inside the hoistway 1 effectively and can be easily adapt-
ed to changes in frontage dimensions and depth dimen-
sions of the car 4.

[0027] Because first and second main ropes 16 and
17 composed of a synthetic fiber rope having a high co-
efficient of friction and superior flexibility are used, diam-
eters of the drive sheave 8, the return sheaves 11 to 13,
and the pulley 14 can be reduced, enabling suppression
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of increases in height dimensions of the hoistway 1.
Embodiment 2 (not part of this invention)

[0028] Figure 4 is a general plan showing an elevator
apparatus according to Embodiment 2 , and Figure 5 is
a side elevation showing the elevator apparatus in Figure
4.

[0029] In the figures, a first direction-changing pulley
18 rotatable around arotating shaft extendingin a vertical
direction is disposed above the second corner portion of
the rear portion of the car 4. The first and second main
ropes 16 and 17 are wound around the first direction-
changing pulley 18 and are branched off at the first di-
rection-changing pulley 18.

[0030] Aseconddirection-changingpulley 19rotatable
around a rotating shaft extending in a vertical direction
is disposed between the first direction-changing pulley
18 and the first car return sheave 11. The first main ropes
16 pass from the first direction-changing pulley 18,
through the second direction-changing pulley 19 and the
first car return sheave 11, and are connected to the first
main rope connection portion 9. The rest of the construc-
tion is similar to that of Embodiment 1.

[0031] In an elevator apparatus of this kind, since the
first and second main ropes 16 and 17 are branched off
at the first direction-changing pulley 18, in addition to
effects similar to those of Embodiment 1, winding angles
of the first and second main ropes 16 and 17 onto the
drive sheave 8 can be made the same, and sufficient
winding angles can be achieved.

Embodiment 3

[0032] Figure 6 is a general plan showing an elevator
apparatus according to Embodiment 3 of the present in-
vention, and Figure 7 is a side elevation showing the
elevator apparatus in Figure 6.

[0033] Inthe figures, a hoistway 31 has hoistway walls
31a to 31c. A pair of car guide rails 32 and a pair of
counterweight guide rails 33 are installed inside the hoist-
way 31. A car 34 is guided by the car guide rails 32 so
as to be raised and lowered inside the hoistway 31. The
car 34 has mutually opposite first and second side sur-
faces 34a and 34b.

[0034] A counterweight 35 is guided by the counter-
weight guide rails 33 so as to be raised and lowered inside
the hoistway 31. The counterweight 35 is disposed be-
tween the first side surface 34a of the car 34 and the
hoistway walls 31a.

[0035] A driving machine (a hoisting machine) 36 for
raising and lowering the car 34 and the counterweight 35
is disposed horizontally in an upper portion inside the
hoistway 31. The driving machine 36 is disposed above
a first corner portion of a rear portion of the car 34. The
driving machine 36 also has a driving machine body 37
and a drive sheave 38. The drive sheave 38 is rotated
by the driving machine body 37 around a rotating shaft
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extending in a vertical direction.

[0036] The car 34 and the counterweight 35 are sus-
pended inside the hoistway 31 by main ropes 39 com-
posed of a synthetic fiber rope. The main ropes 39 have
car end portions 39a and counterweight end portions 39b
secured to car and counterweight rope fastener portions
40a and 40b in an upper portion inside the hoistway 31,
intermediate portions being wound around the drive
sheave 38. The construction of the main ropes 39 is sim-
ilar to that in Figure 3.

[0037] The car 34 is suspended inside the hoistway 31
by the main ropes 39 between the drive sheave 38 and
the car end portions 39a. The counterweight 35 is sus-
pended inside the hoistway 31 by the main ropes 39 be-
tween the drive sheave 38 and the counterweight end
portions 39b.

[0038] A car return sheave 41 for guiding the main
ropes 39 from the drive sheave 38 to the car 34 and a
counterweight return sheave 42 for guiding the main
ropes 39 from the drive sheave 38 to the counterweight
35 are disposed in upper portions inside the hoistway 31.
The car and counterweight return sheaves 41 and 42 are
disposed above a space between the first side surface
34a of the car 34 and the hoistway wall 31a.

[0039] A pair of rotatable car suspension sheaves 43
around which the main ropes 39 are wound are disposed
on alower portion of the car 34. A rotatable counterweight
suspension sheave 44 around which the main ropes 39
are wound is disposed on an upper portion of the coun-
terweight 35.

[0040] In an elevator apparatus of this kind, since the
car and counterweight return sheaves 41 and 42 are dis-
posed between the first side surface 34a of the car 34
and the hoistway wall 31ain a vertical plane of projection,
planar dimensions of the hoistway 31 can be reduced.
Furthermore, winding angles of the main ropes 39 onto
the drive sheave 38 can be sufficiently ensured.

Claims
1. An elevator apparatus comprising:

a hoistway (31) having a hoistway wall (31a to
31c);

adriving machine (36) disposed in an upper por-
tion inside said hoistway (31), having:

a driving machine body (37); and

a drive sheave (38) rotated by said driving
machine body (37) around

arotating shaft extending in a vertical direc-
tion;

a main rope (39) having a car end portion
and a counterweight end portion secured to
an upper portion inside said hoistway (31),
an intermediate portion being wound
around said drive sheave (38);
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a car (34) having mutually opposite first and
second side surfaces (34a, 34b), being sus-
pended inside said hoistway (31) by said
main rope (39) between said drive sheave

tendabschnitt, die an einem oberen Ab-
schnitt innerhalb des Schachts (31) gesi-
chert sind, wobei ein Zwischenabschnitt um
die Antriebsscheibe (38) gewunden ist,

(38) and said car end portion (39a) soasto 5 eine Kabine (34) mit sich gegenseitig ge-
be raised and lowered inside said hoistway genuberliegenden ersten und zweiten Sei-
(31) by said driving machine (36); tenflachen (34a, 34b), die innerhalb des
a counterweight (35) being suspended in- Schachts (31) durch das Hauptseil (39) zwi-
side said hoistway (31) by said main rope schen der Antriebsscheibe (38) und dem
(39) between said drive sheave (38) and 10 Kabinenendabschnitt (39a) so aufgehangt
said counterweight end portion (39b) so as ist, dass sie durch die Antriebsmaschine
to be raised and lowered inside said hoist- (36) innerhalb des Schachts (31) angeho-
way (31) by said driving machine (36); ben und abgesenkt wird,
a car return sheave (41) disposed in an up- ein Gegengewicht (35), das innerhalb des
per portion inside said hoistway (31) and 15 Schachts (31) durch das Hauptseil (39) zwi-
around which said main rope (39) is wound, schen der Antriebsscheibe (38) und dem
for guiding said main rope (39) from said Gegengewichtendabschnitt (39b) so aufge-
drive sheave (38) to said car (34); and hangt ist, dass es durch die Antriebsma-
a counterweight return sheave (42) dis- schine (36) innerhalb des Schachts (31) an-
posed in an upper portion inside said hoist- 20 gehoben und abgesenkt wird,
way (31) and around which said main rope eine Kabinenrickfiihrscheibe (41), die in ei-
(39) is wound, for guiding said main rope nem oberen Abschnitt innerhalb des
(39) from said drive sheave (38) to said Schachts (31) angeordnet ist und um die
counterweight (35), das Hauptseil (39) gewunden ist, zum Fih-
characterized in that the counterweight 25 ren des Hauptseils (39) von der Antriebs-
(35) is disposed between said first side sur- scheibe (38) zur Kabine (34), und
face (34a) of the car (34) and said hoistway eine Gegengewichtriickfiihrscheibe (42),
wall (31a), and in that die in einem oberen Abschnittinnerhalb des
said driving machine (36) is disposed above Schachts (31) angeordnet ist und um die
a corner portion of a rear portion of said car 30 das Hauptseil (39) gewunden ist, zum Fih-
(34) on a side near said counterweight (35), ren des Hauptseils (39) von der Antriebs-
and said car and counterweight return scheibe (38) zum Gegengewicht (35), da-
sheaves (41, 42) are disposed above a durch gekennzeichnet, dass das Gegen-
space between said first side surface (34a) gewicht (35) zwischen der ersten Seitenfla-
and said hoistway wall (31a). 35 che (34a) der Kabine (34) und der Schacht-
wand (31a) angeordnet ist, und dadurch,
2. The elevator apparatus according to Claim 1, where- dass
in said main rope (39) is composed of a synthetic die Antriebsmaschine (36) oberhalb eines
fiber rope. Eckabschnitts eines Riickabschnitts der
40 Kabine (34) an einer Seite nahe dem Ge-
gengewicht (35) angeordnetist, und die Ka-
Patentanspriiche binen- und die Gegengewichtriickfiihr-
scheibe (41, 42) oberhalb eines Raums zwi-
1. Aufzugvorrichtung, aufweisend: schender ersten Seitenflache (34a) und der
45 Schachtwand (31a) angeordnet sind.
einen Schacht (31) mit einer Schachtwand (31a
bis 31c), 2. Aufzugvorrichtung gemaf Anspruch 1, bei der das
eine Antriebsmaschine (36), die in einem obe- Hauptseil (39) aus einem Synthetikfaserseil gebildet
ren Abschnitt innerhalb des Schachts (31) an- i
geordnet ist, mit: 50
einem Antriebsmaschinenkérper (37), und Revendications
einer Antriebsscheibe (38), die durch den
Antriebsmaschinenkérper (37) um 1. Dispositif d’ascenseur comprenant:
eine sich in einer vertikalen Richtung er- 55
streckenden Drehwelle gedreht wird, une gaine (31) ayant une paroi de gaine (31a a
einem Hauptseil (39) mit einem Kabi- 31c);
nenendabschnitt und einem Gegengewich- une machine d’entrainement (36) disposée
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dans une partie supérieure a l'intérieur de ladite 2. Dispositif d’'ascenseur selon larevendication 1, dans
gaine (31), ayant: lequel ledit cable principal (39) est composé d’'un
cable en fibres synthétiques.
un corps de machine d’entrainement (37) ;
et 5
une poulie d’entrainement (38) entrainée
en rotation par ledit corps de machine d’en-
trainement (37) autour d’'un arbre rotatif
s’étendant dans une direction verticale ;
uncable principal (39) ayantune partied’ex- 10
trémité de cabine et une partie d’extrémité
de contrepoids fixées sur une partie supé-
rieure a l'intérieur de ladite gaine (31), une
partie intermédiaire étant enroulée autour
de ladite poulie d’entrainement (38) ; 15
une cabine (34) ayant des premiere et se-
conde surfaces latérales opposées l'une a
l'autre (34a, 34b), étant suspendue a l'inté-
rieur de ladite gaine (31) par ledit cable prin-
cipal (39) entre ladite poulie d’entrainement 20
(38) et ladite partie d’extrémité de cabine
(39a) afin d’étre levée et abaissée a l'inté-
rieur de ladite gaine (31) par ladite machine
d’entrainement (36) ;
un contrepoids (35) étant suspendu a l'in- 25
térieur de ladite gaine (31) par ledit cable
principal (39) entre ladite poulie d’entraine-
ment (38) et ladite partie d’extrémité de con-
trepoids (39b) afin d’étre levé et abaissé a
l'intérieur de ladite gaine (31) par ladite ma- 30
chine d’entrainement (36) ;
une poulie de retour de cabine (41) dispo-
sée dans une partie supérieure a l'intérieur
de ladite gaine (31) et autour de laquelle
ledit cable principal (39) est enroulé, pour 35
guider ledit cable principal (39) de ladite
poulie d’entrainement (38) vers ladite cabi-
ne (34) ; et
une poulie de retour de contrepoids (42) dis-
posée dans une partie supérieure a l'inte- 40
rieur de ladite gaine (31) et autour de la-
quelle ledit cable principal (39) est enroulé,
pour guider ledit cable principal (39) de la-
dite poulie d’entrainement (38) vers ledit
contrepoids (35), 45
caractérisé en ce que le contrepoids (35)
estdisposé entre ladite premiére surface la-
térale (34a) de la cabine (34) et ladite paroi
de gaine (31a), et en ce que
ladite machine d’entrainement (36) est dis- 50
posée au-dessus d’une partie de coin d’'une
partie arriere de ladite cabine (34) sur un
cOté a proximité dudit contrepoids (35), et
lesdites poulies de retour de cabine et de
contrepoids (41, 42) sont disposées au- 55
dessus d’'un espace entre ladite premiere
surface latérale (34a) et ladite paroi de gai-
ne (31a).
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FIG. 3
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FIG. 6
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