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Description

Technical Field

[0001] The present invention relates to a machine-
room-less elevator apparatus having no machine room.

Background Art

[0002] EP-A-1018480 discloses an elevator system
which can be accommodated within the height of the top
floor of a building and in which a hoisting machine can
be disposed within the shaft.
[0003] Fig. 11 shows a machine-room-less elevator
apparatus having no machine room disclosed in Japa-
nese Unexamined Patent Publication No. 10-139321. In
the drawing, reference numeral 1 denotes a hoistway,
reference numeral 3 denotes a car that has two car bot-
tom return sheaves 26 on the bottom thereof, is suspend-
ed by a main rope 8 via the car bottom return sheaves
26, and moves up and down in the hoistway 1 by being
guided by car rails 4, reference numeral 6 denotes a
counterweight that has a counterweight suspension
sheave 27 at its top, is suspended by the main rope 8
via the counterweight suspension sheave 27, and moves
up and down in the hoistway 1 by being guided by a
counterweight rail 7, reference numeral 9 denotes a
hoisting machine that is constituted by a sheave 10, on
which the main rope 8 is wound, and a motor 11 for driving
the sheave 10, and disposed at the top of the hoistway
1 such that the rotating surfaces of the sheave 10 are
horizontal and the sheave 10 is located at a lower level
than the motor 11, reference numeral 13 denotes a first
direction inverting pulley disposed at the top of the hoist-
way 1, and reference numeral 14 denotes a second di-
rection inverting pulley disposed at the top of the hoistway
1.
[0004] The main rope 8 has its one end at a first fixing
point 28, while it has the other end at a second fixing
point 29. The main rope 8 is routed, starting at the first
fixed point 28, through the counterweight suspension
sheave 27 attached to the counterweight 6, the first di-
rection inverting pulley 13 disposed at the top of the hoist-
way 1, the sheave 10 of the hoisting machine 9, the sec-
ond direction inverting pulley 14 disposed at the top of
the hoistway 1, and the car bottom return sheave 26 dis-
posed on the bottom surface of the car 3, in this se-
quence, before reaching the second fixing point 29.
[0005] Fig. 12 is a sectional view showing the top por-
tion of the hoistway 1 of a conventional elevator appara-
tus in Fig. 11. The sectional view shows a frame 31 that
is always connected to a pivot arm 30 and has the hoisting
machine 9. The pivot arm 30 can be circularly moved by
a pivot shaft 32 to the position indicated by the dashed
line. Therefore, the conventional elevator apparatus has
been advantageous in that the hoisting machine 9 can
be easily installed, maintained, and repaired.
[0006] However, the conventional elevator apparatus

is constructed to have two to one roping, requiring the
two car bottom return sheaves 26 disposed on the bottom
surface of the car 3 and also the counterweight suspen-
sion sheave 27 disposed on the counterweight 6. This
has been interfering with the flexibility of the layout in the
hoistway because of the complicated construction.
[0007] Furthermore, with the hoisting machine 9, the
first direction inverting pulley 13, and the second direction
inverting pulley 14 disposed at the top portion of the hoist-
way 1 in the conventional elevator apparatus, the width
of the hoistway 1 in the height direction is the sum of the
thickness of the hoisting machine 9 and the diameter of
the first direction inverting pulley 13 or the second direc-
tion inverting pulley 14, thus resulting in a large gap di-
mension at the top portion of the hoistway 1 above the
car 3.
[0008] In addition, the pivot arm 30 has to be circularly
moved to perform maintenance or inspection of the hoist-
ing machine 9, preventing maintenance or inspection
from being easily accomplished.

Disclosure of Invention

[0009] The present invention has been made toward
solving the problems described above, and it is an object
of the invention to provide an elevator apparatus that
permits space saving in a hoistway and also easy main-
tenance and inspection.
[0010] Accordingly the present invention provides an
elevator apparatus as defined in claim 1 and an elevator
apparatus as defined in claim 2.
[0011] An elevator apparatus according to the present
invention has a car that ascends and descends along a
car rail provided in a hoistway, a hoisting machine that
has a counterweight that ascends and descends along
a counterweight rail provided in the hoistway, a sheave,
a motor for driving the sheave, and a brake for controlling
the motor, and is disposed at the top portion in the hoist-
way such that the rotating surfaces of the sheave are
horizontal, first and second direction inverting pulleys dis-
posed at the top portion of the hoistway, and a main rope
that has one end thereof connected to the car and the
other end thereof connected to the counterweight, and
are wound onto the first and second direction inverting
pulleys and the sheave to suspend the car and the coun-
terweight.
[0012] The thickness of the hoisting machine in the
direction of a rotating axis is smaller than the thickness
thereof in the direction perpendicular to the direction of
the rotating axis.
[0013] The elevator apparatus is further equipped with
a hoisting machine assembly which is installed at the top
portion of the hoistway and on which the hoisting machine
and the first and second direction inverting pulleys are
mounted.
[0014] The hoisting machine assembly is supported
by the car rail or the counterweight rail.
[0015] The hoisting machine assembly is alternatively
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supported by the walls of the hoistway.
[0016] The hoisting machine assembly is positioned
such that its height in the direction of the height of the
hoistway is within the height of the first direction inverting
pulley or the second direction inverting pulley.
[0017] The hoisting machine is disposed at a corner in
the plan view of the hoistway.
[0018] The hoisting machine is disposed such that it
is at a corner of the plan view of the hoistway and also
extends beyond the vertical projection surface of the car
in the plan view of the hoistway.
[0019] The hoisting machine is disposed such that the
brake is located at the lower side of the hoistway.
[0020] The hoisting machine is disposed on the top
surface of the hoisting machine assembly such that the
brake faces the lower end of the hoistway, and the hoist-
ing machine assembly is equipped with an inspection
access port provided to penetrate the vertical projection
surface of the hosting machine.

Brief Description of the Drawings

[0021]

Fig. 1 is a longitudinal sectional view of an elevator
apparatus to which the present invention is applied.
Fig. 2 is a cross sectional view of the elevator appa-
ratus to which the present invention is applied, and
it is a sectional view taken at II-II in Fig. 1.
Fig. 3 is a drawing showing a sectional view of a
hoisting machine assembly in the sectional view tak-
en at III-III in Fig. 2.
Fig. 4 is a drawing showing the vicinity of the hoisting
machine in the sectional view taken at IV-IV of Fig.
2, and it is a drawing illustrating an installation struc-
ture of the hoisting machine.
Fig. 5 is a diagram showing how a rope is installed
between a sheave of the elevator apparatus to which
the present invention is applied and first and second
direction inverting pulleys, (a) being a drawing ob-
served from the top portion of a hoistway, and (b)
being a drawing observed from a horizontal direction.
Fig. 6 is a longitudinal sectional view of the elevator
apparatus to which the present invention is applied,
and it is a sectional view taken at VI-VI in Fig. 7.
Fig. 7 is a cross sectional view of the elevator appa-
ratus to which the present invention is applied, and
it is a sectional view taken at VII-VII in Fig. 6.
Fig. 8 is a drawing showing the vicinity of the hoisting
machine in the sectional view taken at VIII-VIII of Fig.
7, and it is a drawing illustrating an installation struc-
ture of the hoisting machine.
Fig. 9 is a longitudinal sectional view of the elevator
apparatus to which the present invention is applied,
and it is a sectional view taken at IX-IX in Fig. 10.
Fig. 10 is a cross sectional view of the elevator ap-
paratus to which the present invention is applied,
and it is a sectional view taken at X-X in Fig. 9.

Fig. 11 is a general construction diagram of a con-
ventional elevator apparatus.
Fig. 12 is a sectional view showing the top portion
of a hoistway of the conventional elevator apparatus
in Fig. 11.

Best Mode for Carrying Out the Invention

[0022] Embodiments according to the present inven-
tion will now be described below.

EXAMPLE 1

[0023] First, an elevator apparatus to which the
present invention is applied will be explained by using
Fig. 1.
[0024] In Fig. 1, reference numeral 1 denotes a hoist-
way, reference numeral 2 denotes a hoistway wall, ref-
erence numeral 3 denotes a car that moves up and down
in the hoistway 1 by being guided by a car rail 4, reference
numeral 5 denotes a car frame constituting the surrounds
of the car 3, reference numeral 6 denotes a counterweight
that moves up and down in the hoistway 1 being guided
by a counterweight rail 7, a main rope 8 that suspends
the car 3 and the counterweight 6, and reference numeral
9 denotes a hoisting machine that is constituted by a
sheave 10 on which the main rope 8 is wound and a
motor 11 for driving the sheave 10 and is disposed at the
top portion of the hoistway 1 such that the rotating sur-
faces of the sheave 10 are horizontal and the sheave 10
is located at a higher level than the motor 11, a brake 12
being provided in the motor 11. Hence, the brake 12 is
installed such that it also faces downward as in the case
of the motor 11.
[0025] Reference numeral 13 denotes a first direction
inverting pulley disposed at the top portion of the hoistway
1, reference numeral 14 denotes a second direction in-
verting pulley disposed at the top portion of the hoistway
1, reference numeral 15 denotes a hoisting machine as-
sembly that is constructed of a planar base 16 serving
as a bottom surface and an edge portion 17 with both
ends formed into a U shape, supported by the car rail 4
and the counterweight rail 7, and on which the hoisting
machine 9 and the first direction inverting pulley 13 and
the second direction inverting pulley 14 are installed, ref-
erence numeral 18 denotes a hoisting machine auxiliary
support base installed at a corner on a surface of the
base 16 such that it is parallel to an edge portion 17 of
the hoisting machine assembly 15, and reference numer-
al 19 denotes a brake inspection access port of the hoist-
ing machine that is opened in the area in the base 16
between the hoisting machine auxiliary support base 18
and the edge portion 17 of the hoisting machine assembly
15.
[0026] Reference numeral 21 denotes a first opening
provided in the base 16, reference numeral 22 denotes
a second opening provided in the base 16, reference
numeral 23 denotes a hatch door, and reference numeral
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24 denotes a top hall floor.
[0027] The main rope 8 has one end thereof fixed at a
point that is the position of the center of gravity of the car
3 in the plan view of the hoistway in the car frame 5, and
the other end thereof fixed at a point that is substantially
the position of the center of gravity of the counterweight
6 in the plan view of the hoistway in the top portion of the
counterweight 6. The main rope 8 vertically ascends from
the fixed point on the car frame 5, shifts into a horizontal
direction via the first direction inverting pulley 13, shifts
back via the sheave 10 of the hoisting machine 9, revers-
es vertically downward via the second direction inverting
pulley 14, and reaches the fixed point on the counter-
weight 6.
[0028] The hoisting machine 9 is installed such that it
lies astride the edge portion 17 of the hoisting machine
assembly 15 and the hoisting machine auxiliary support
base 18 and that the brake inspection access port 19 is
positioned in the vertical projection surface of the hoisting
machine 9 with respect to the base 16. The hoisting ma-
chine 9 is set such that the rotating surfaces of the sheave
10 are horizontal, the sheave 10 faces toward the ceiling
side of the hoistway 1, and the motor 11 and the brake
12 face downward. The hoisting machine 9 is disposed
at a corner near the hatch door 23 in the plan view of the
hoistway 1.
[0029] The hoisting machine 9 is a so-called thin type
hoisting machine, which is thinner in the direction of the
rotating axis. The thin type hoisting machine refers to a
hoisting machine in which its thickness in the direction
of the rotating axis is smaller than its thickness in the
direction perpendicular to the direction of the rotating ax-
is, or a hoisting machine that is sufficiently thin to be
accommodated in the gap between the car 3 at the top
floor level and the ceiling surface of the hoistway 1. The
thin type hoisting machine is, for example, the one dis-
closed in Japanese Unexamined Patent Publication No.
12-289954, and the detailed descriptions thereof will be
omitted.
[0030] As shown in Fig. 3, in the direction of the height
of the hoistway 1, the hoisting machine 9 is disposed
such that the majority of the height of the hoisting ma-
chine 9 (height B in the drawing) is accommodated within
the height of the first direction inverting pulley 13 and the
second direction inverting pulley 14 (height A in the draw-
ing). More specifically, by disposing the hoisting machine
9 with the sheave 10 on the upper side, the motor of the
hoisting machine 9 is disposed within the height A of the
first direction inverting pulley 13 and the second direction
inverting pulley 14 so as to minimize the total height of
the height A of the first direction inverting pulley 13 and
the second direction inverting pulley 14 and the height B
of the hoisting machine 9.
[0031] Furthermore, in the direction of the height of the
hoistway 1, the height of the hoisting machine assembly
15 (height C in the drawing) is set such that it is accom-
modated within the height of the equipment directly
mounted on the hoisting machine assembly 15, i.e., the

height of the first direction inverting pulley 13 and the
second direction inverting pulley 14 (height A in the draw-
ing).
[0032] The counterweight 6 is disposed to ascend and
descend along the hoistway wall 2 opposing the hatch
door 23. In other words, the elevator apparatus according
to this example is a so-called "counterweight back drop
system" in which the counterweight 6 is disposed at the
side opposing the hatch door 23.
[0033] The first direction inverting pulley 13 is rotatably
supported by the two opposing sides of the first opening
21, a part of the first direction inverting pulley 13 project-
ing downward beyond the base 16. Similarly, the second
direction inverting pulley 14 is rotatably supported by the
two opposing sides of the second opening 22, a part of
the second direction inverting pulley 14 projecting down-
ward beyond the base 16.
[0034] The maintenance and inspection of the hoisting
machine will now be described in detail.
[0035] Fig. 4 will be used for the explanation.
[0036] As discussed above, the hoisting machine 9 is
installed such that it lies astride the edged portion 17 of
the hoisting machine assembly 15 and the hoisting ma-
chine auxiliary supporting base 18, and the brake inspec-
tion access port 19 is positioned in the vertical projection
surface of the hoisting machine 9 on the surface of the
base 16. Furthermore, the hoisting machine 9 is set so
that the motor 11 and the brake 12 face downward. This
allows the motor 11 and the brake 12 to be visually
checked from the direction of an arrow D shown in Fig.
4, and also permits maintenance work to be accom-
plished from the direction of the arrow D.
[0037] The descriptions will now be given of the main
rope 8 and the first direction inverting pulley 13 and how
ropes are installed. Fig. 5 will be used for the explanation.
[0038] In general, a plurality of ropes are used for the
main rope 8, and the ropes are installed between the first
direction inverting pulley 13 and the sheave 10 of the
hoisting machine 9 such that the ropes are wound at a
fleet angle 20 with respect to each rope groove of the
first direction inverting pulley 13 or the sheave 10, as
shown in the drawing. If the fleet angle 20 is large, then
the side surfaces of the rope grooves and the main rope
8 are brought into intense contact, leading to a shortened
life of the main rope 8. For this reason, it is preferable to
install the first direction inverting pulley 13 and the sheave
10 spaced away from each other as much as possible
thereby to minimize the fleet angle 20.
[0039] Hence, in this example, the hoisting machine 9
is disposed at the corner close to the hatch door 23 in
the plan view of the hoistway 1. Furthermore, the coun-
terweight 6 is disposed on the side opposing the hatch
door 23 to maximize the distance between the hoisting
machine 9 and the second direction inverting pulley 14.
[0040] The relationship between the second direction
inverting pulley 14 and the sheave 10 is the same as the
relationship between the first direction inverting pulley 13
and the sheave 10, so the explanation thereof will be
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omitted.
[0041] The elevator apparatus discussed above is
constructed to have one to one roping, thus obviating the
need for the two car bottom return sheaves 26 on the
bottom surface of the car 3 and the counterweight sus-
pension sheave 27 of the counterweight 6. This makes
it possible to reduce the number of components and to
simplify the construction accordingly. Hence, the flexibil-
ity of the layout in the hoistway can be improved.
[0042] Moreover, the one to one roping construction
allows the length of the main rope 8 to be reduced with
a resultant reduction in cost.
[0043] The hoisting machine 9 is installed such that
the sheave 10 is located above the motor 11 and the
brake 12, allowing the majority of the height of the hoisting
machine 9 to be accommodated within the height of the
first direction inverting pulley 13 and the second direction
inverting pulley 14 in the direction of the height of the
hoistway 1. With this arrangement, the overhead dimen-
sion (dimension OH in Fig. 1) can be reduced, permitting
space saving in the hoistway 1 to be achieved.
[0044] Since the rotating surfaces of the sheave 10 of
the hoisting machine 9 are horizontally oriented, so that
the overhead dimension (dimension OH in Fig. 1) can be
decreased, allowing space saving in the hoistway 1 to
be achieved.
[0045] Since the hoisting machine 9 is of the thin type
hoisting machine having a thin structure, the overhead
dimension (dimension OH in Fig. 1) can be decreased,
allowing space saving in the hoistway 1 to be achieved.
[0046] The hoisting machine 9 is installed such that
the motor 11 and the brake 12 face downward, and the
brake inspection access portion 19 is provided in the ver-
tical projection surface of the hoisting machine 9, permit-
ting easy maintenance and inspection of the hoisting ma-
chine 9 to be performed.
[0047] The base 16 is supported by the car rail 4 or
the counterweight rail 7, obviating the need for providing
a separate member for supporting the base 16. This per-
mits a cost reduction to be achieved.
[0048] The base 16 is supported by the wall of the
hoistway 1, obviating the need for providing a separate
member for supporting the base 16. This permits a cost
reduction to be achieved.
[0049] Since the hoisting machine 9 is disposed at a
corner close to the hatch door 23 in the plan view of the
hoistway 1, a maximum gap can be provided between
the first direction inverting pulley 13 and the second di-
rection inverting pulley 14 and the sheave 10, thus mak-
ing it possible to maximize the fleet angle 20. This permits
a prolonged life of the main rope 8.
[0050] The hoisting machine 9 is disposed to extend
beyond the vertical projection surface of the car 3 in the
plan view of the hoistway 1, so that the gap between the
first direction inverting pulley 13 and the second direction
inverting pulley 14 and the sheave 10 can be maximized,
and the fleet angle 20 can be increased. This arrange-
ment enables the life of the main rope 8 to be prolonged.

EXAMPLE 2

[0051] An elevator apparatus according to another ex-
ample to which the present invention is applied will be
explained in conjunction with Fig. 6 through Fig. 8. In this
example, the components assigned the like reference
numerals as those in the Example 1 will denote like or
equivalent components.
[0052] In the drawings, reference numeral 15 denotes
a hoisting machine assembly that is formed of a planar
base 16 providing its bottom surface, edge portions 17
with their sides at both ends shaped like U, and a hoisting
machine auxiliary potion 25 provided such that it projects
from one longer side. The hoisting machine assembly 15
is supported at its both short sides by a hoistway wall 2,
and adapted to install a first direction inverting pulley 13
to the base 16. The two short sides of the hoisting ma-
chine assembly 15 are fixed on the hoistway wall 2 at the
side where a hatch door 23 is installed and at a side
opposing the side where the hatch door 23 is installed.
[0053] Reference numeral 18 denotes a hoisting ma-
chine auxiliary supporting base secured to the hoistway
wall 2 such that it is parallel to the edge portions 17 of
the hoisting machine assembly 15 at the side of the hoist-
way wall 2 that opposes the hoisting machine auxiliary
portion 25.
[0054] A hoisting machine 9 is installed astride the
edge portions 17 of the hoisting machine assembly 15
and the hoisting machine auxiliary support base 18, and
is disposed at a corner close to the hatch door 23 in the
plan view of the hoistway 1.
[0055] As in the case of Example 1, the hoisting ma-
chine 9 is installed such that the rotating surfaces of a
sheave 10 are horizontal and the sheave 10 faces the
ceiling side of the hoistway 1, while a motor 11 and a
brake 12 face downward. The hoisting machine 9 is dis-
posed at a corner close to the hatch door 23 in the plan
view of the hoistway 1.
[0056] A pair of counterweight rails 7 is installed along
the hoistway wall 2 at the side where the hoisting machine
auxiliary support base 18 is installed in the plan view of
the hoistway 1. More specifically, the counterweight 6 is
adapted to ascend and descend along the hoistway wall
2 at the side where the hoisting machine auxiliary support
base 18 is installed in the plan view of the hoistway 1,
which represents a so-called "counterweight side drop
system." One of the counterweight rails 7 is disposed at
the corner opposing the hatch door 23 in the plan view
of the hoistway 1 so as to provide a maximum distance
between the second direction inverting pulley 14 and the
sheave 10 of the hoisting machine 9. The reason for this
is as discussed in Example 1, i.e., to minimize the fleet
angle 20.
[0057] The second direction inverting pulley 14 lies
astride the hoisting machine auxiliary portion 25 of the
hoisting machine assembly 15 and the hoisting machine
auxiliary supporting base 18, and is disposed at the top
portion of the hoistway 1 in the ascending/descending
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direction of the counterweight 6.
[0058] The first direction inverting pulley 13 is installed
on the base 16 in the same manner as that in Example 1.
[0059] The maintenance and inspection of the hoisting
machine will now be described in detail.
[0060] Fig. 8 will be used for the explanation.
[0061] As discussed above, the hoisting machine 9 is
installed such that it lies astride the edged portions 17 of
the hoisting machine assembly 15 and the hoisting ma-
chine auxiliary supporting base 18. Furthermore, the
hoisting machine 9 is installed such that the motor 11
and the brake 12 face downward. This allows the motor
11 and the brake 12 to be visually checked from the di-
rection of an arrow E shown in Fig. 8, and also permits
maintenance work to be accomplished from the direction
of the arrow E.
[0062] The elevator apparatus discussed above has
the counterweight side drop system and also the one to
one roping, so that it provides the advantage similar to
that of Example 1 in the counterweight side drop system.
[0063] Moreover, the hoisting machine 9 is installed
such that the motor 11 and the brake 12 face downward,
and the hoisting machine 9 is installed such that it lies
astride the edge portions 17 of the hoisting machine as-
sembly 15 and the hoisting machine auxiliary supporting
base 18; therefore, the maintenance and inspection of
the hoisting machine 9 can be easily accomplished with-
out providing the brake inspection access port 19 in the
example.

EXAMPLE 3

[0064] An elevator apparatus according to another ex-
ample to which the present invention is applied, espe-
cially an elevator apparatus of the counterweight side
drop system in which the angle of winding of a main rope
onto a sheave is larger than that in the elevator apparatus
in Example 2, will be explained in conjunction with Fig.
9 to Fig. 10. In this example, the components assigned
the like reference numerals as those in Example 1 will
denote the like or equivalent components.
[0065] This example differs from Example 1 only in the
disposition of a counterweight 6 and counterweight rails
7; hence, the descriptions will be given only of this differ-
ent aspect. For the convenience of explanation, the two
surfaces of a hoistway wall 2 that are in contact with the
side where a hatch door 23 is installed in the plan view
of the hoistway 1 will be referred to as side surfaces.
[0066] In each drawing, a hoisting machine 9 is in-
stalled at one side surface of a hoistway wall 2. A coun-
terweight 6 and counterweight rails 7 are disposed in
contact with the other side surface of the hoistway wall
2, and between a car rail 4 and the side of the hoistway
wall 2 at which the hatch door 23 is installed. Accordingly,
a second direction inverting pulley 14 is installed at a
different position from that in Example 1; it is installed
above a counterweight 6 at the top portion of the hoistway
1.

[0067] A hoisting machine assembly 15 is supported
by the car rail 4 and the counterweight rails 7. The hoisting
machine 9 installed on a hoisting machine assembly 15,
the first direction inverting pulley 13 and a second direc-
tion inverting pulley 14 are concentrated substantially in
the half surface adjacent to the hatch door 23 in the plan
view of the hoistway 1. This arrangement has reduced
the size of the hoisting machine assembly 15 substan-
tially to the half of that of Example 1. The procedure for
installing the hoisting machine 9, the first direction invert-
ing pulley 13, and the second direction inverting pulley
14 on the hoisting machine assembly 15 is the same as
that in Example 1.
[0068] As may be understood from Fig. 10, the angle
of winding of the main rope 8 onto the sheave 10 is larger
than that in Example 2, allowing the tractive capability of
the sheave 10 to be enhanced.
[0069] The angle of winding of the main rope 8 onto
the sheave 10 depends upon the shapes of the plan views
of the car 3 and the hoistway 1, so that the angle in Ex-
ample 2 or in this example may be selected, whichever
is better suited, depending on the condition under which
the elevator apparatus is installed.
[0070] The elevator apparatus discussed above per-
mits the advantages similar to those of Example 1 to be
obtained. Moreover, the angle of winding of the main rope
8 onto the sheave 10 can be increased, as necessary,
so that the tractive capability of the sheave 10 can be
improved.
[0071] In addition, the area of the base 16 can be re-
duced, making it possible to cut down cost.
[0072] The advantages of the elevator apparatus in
accordance with the present invention are as follows:
[0073] The elevator apparatus according to the
present invention is equipped with a car that ascends
and descends along a car rail provided in a hoistway, a
counterweight that ascends and descends along a coun-
terweight rail provided in the hoistway, a hoisting ma-
chine that has a sheave, a motor for driving the sheave,
and a brake for controlling the motor, and is disposed at
the top portion of the hoistway such that a rotating surface
of the sheave is horizontal, first and second direction in-
verting pulleys disposed at the top portion of the hoistway,
and a main rope that has one end thereof connected to
the car, while the other end thereof connected to the
counterweight, and is wound onto the first and second
direction inverting pulleys and the sheave to suspend the
car and the counterweight. Hence, space saving in the
hoistway can be achieved.
[0074] The thickness of the hoisting machine in the
direction of the rotating axis is smaller than the thickness
in the direction perpendicular to the direction of the ro-
tating axis, thus permitting space saving in the hoistway
to be achieved.
[0075] The elevator apparatus is further equipped with
a hoisting machine assembly which is installed at the top
portion of the hoistway and on which the hoisting machine
and the first and second direction inverting pulleys are
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mounted. This arrangement makes it possible to save
space in the hoistway.
[0076] The hoisting machine assembly is supported
by the car rail or the counterweight rail, obviating the need
for providing a separate member for supporting the hoist-
ing machine assembly.
[0077] The hoisting machine assembly is supported
by the wall of the hoistway, obviating the need for pro-
viding a separate member for supporting the hoisting ma-
chine assembly.
[0078] The hoisting machine assembly is positioned
such that its height is within the height of the first direction
inverting pulley or the second direction inverting pulley
in the direction of the height of the hoistway. Thus, space
in the hoistway can be saved.
[0079] The hoisting machine is disposed at a corner in
the plan view of the hoistway, making it possible to main-
tain a large gap between the first direction inverting pulley
or the second direction inverting pulley and the sheave.
[0080] The hoisting machine is disposed at a corner in
the plan view of the hoistway such that it extends beyond
the vertical projection surface of the car in the plan view
of the hoistway. This makes it possible to maintain a large
gap between the first direction inverting pulley or the sec-
ond direction inverting pulley and the sheave.
[0081] The hoisting machine is disposed such that the
brake is positioned at the lower side in the hoistway, per-
mitting maintenance and inspection to be easily carried
out.
[0082] The hoisting machine is disposed on the top
surface of the hoisting machine assembly such that the
brake faces the lower end of the hoistway, and the hoist-
ing machine assembly is equipped with an inspection
access port provided to penetrate the vertical projection
surface of the hosting machine. This permits easy main-
tenance and inspection.

Industrial Applicability

[0083] As described above, the present invention re-
lates to a machine-room-less elevator apparatus with no
machine room.

Claims

1. An elevator apparatus comprising:

a car (3) that ascends and descends along a car
rail (4) provided in a hoistway (1);
a counterweight (6) that ascends and descends
along a counterweight rail (7) provided in the
hoistway (1);
a hoisting machine (9) that has a sheave (10),
a motor (11) for driving the sheave (10), and a
brake (12) for controlling the motor (11), and is
disposed at the top portion in the hoistway (1)
such that a rotating surface of the sheave (10)

is horizontal;
first and second direction inverting pulleys (13,
14) disposed at the top portion of the hoistway
(1);
a main rope (8) that has one end thereof con-
nected to the car (3), while the other end thereof
connected to the counterweight (6), and is
wound onto the first and second direction invert-
ing pulleys (13, 14) and the sheave (10) to sus-
pend the car (3) and the counterweight (6); char-
acterized by
a hoisting machine assembly (15) constructed
of a planar base (16) serving as a bottom surface
and an edge portion (17) with both ends formed
into a U-shape, supported by the car rail (4) and
the counterweight rail (7), and on which the
hoisting machine (9) and the first direction in-
verting pulley (13) and the second direction in-
verting pulley (14) are installed; and
a hoisting machine auxiliary support base (18)
installed at a corner on a surface of the base
(16) such that it is parallel to an edge portion
(17) of the hoisting machine assembly (15), said
hoisting machine (9) being installed astride the
edge portions (17) of the hoisting machine as-
sembly (15) and the hoisting machine auxiliary
support base (18).

2. An elevator apparatus comprising:

a car (3) that ascends and descends along a car
rail (4) provided in a hoistway (1);
a counterweight (6) that ascends and descends
along a counterweight rail (7) provided in the
hoistway (1);
a hoisting machine (9) that has a sheave (10),
a motor (11) for driving the sheave (10), and a
brake (12) for controlling the motor (11), and is
disposed at the top portion in the hoistway (1)
such that a rotating surface of the sheave (10)
is horizontal;
first and second direction inverting pulleys (13,
14) disposed at the top portion of the hoistway
(1);
a main rope (8) that has one end thereof con-
nected to the car (3), while the other end thereof
connected to the counterweight (6), and is
wound onto the first and second direction invert-
ing pulleys (13, 14) and the sheave (10) to sus-
pend the car (3) and the counterweight (6); char-
acterized by
a hoisting machine assembly (15) formed of a
planar base (16) providing its bottom surface,
edge portions (17) with their sides at both ends
shaped like U, and a hoisting machine auxiliary
portion (25) provided such that it projects from
one longer side, the hoisting machine assembly
(15) being supported at its both short sides by
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a hoistway wall (2) and adapted to install a first
direction inverting pulley (13) to the base (16);
and
a hoisting machine auxiliary supporting base
(18) secured to the hoistway wall (2) such that
it is parallel to the edge portions (17) of the hoist-
ing machine assembly (15) at the side of the
hoistway wall (2) that opposes the hoisting ma-
chine auxiliary portion (25), said hoisting ma-
chine (9) being installed astride the edge por-
tions (17) of the hoisting machine assembly (15)
and the hoisting machine auxiliary support base
(18).

3. The elevator apparatus according to Claim 1 or 2,
wherein the thickness of the hoisting machine (9) in
the direction of the rotating axis is smaller than the
thickness in the direction perpendicular to the direc-
tion of the rotating axis.

4. The elevator apparatus according to any one of
Claims 1 to 3, wherein the hoisting machine assem-
bly (15) is installed at the top portion of the hoistway
(1).

5. The elevator apparatus according to any one of
Claims 1 to 4, wherein the hoisting machine assem-
bly (15) is positioned such that its height is within the
height of the first direction inverting pulley or the sec-
ond direction inverting pulley (13, 14) in the direction
of the height of the hoistway (1).

6. The elevator apparatus according to any one of
Claims 1 to 5, wherein the hoisting machine (9) is
disposed at a corner in the plan view of the hoistway
(1).

7. The elevator apparatus according to any one of
Claims 1 to 5, wherein the hoisting machine (9) is
disposed at a corner in the plan view of the hoistway
(1) such that it extends beyond the vertical projection
surface of the car (3) in the plan view of the hoistway
(1).

8. The elevator apparatus according to any one of
Claims 1 to 7, wherein the hoisting machine (9) is
disposed such that the brake (12) is positioned at
the lower side in the hoistway (1).

9. The elevator apparatus according to any one of
Claims 1 to 7, wherein
the hoisting machine (9) is disposed on the top sur-
face of the hoisting machine assembly (15) such that
the brake (12) faces the lower end of the hoistway
(1); and
the hoisting machine assembly (15) is equipped with
an inspection access port (19) provided to penetrate
the vertical projection surface of the hosting machine

(9).

Patentansprüche

1. Aufzugsvorrichtung mit:

einer Kabine (3), die sich entlang einer Kabinen-
schiene (4), die in einem Schacht (1) vorgese-
hen ist, nach oben und nach unten bewegt,
einem Gegengewicht (6), das sich entlang einer
Gegengewichtsschiene (7), die in dem Schacht
(1) vorgesehen ist, nach oben und nach unten
bewegt,
einer Hubmaschine (9), die eine Seilrolle (10),
einen Motor (11) zum Antreiben der Seilrolle
(10) und eine Bremse (12) zum Steuern des Mo-
tors (11) aufweist und die an dem oberen Ab-
schnitt in dem Schacht (1) so vorgesehen ist,
dass eine drehende Oberfläche der Seilrolle
(10) horizontal ist,
ersten und zweiten Richtungsumkehrrollen (13,
14), die an dem oberen Abschnitt des Schachts
(1) vorgesehen sind,
einem Hauptseil (8), das ein Ende davon mit der
Kabine (3) verbunden hat während das andere
Ende davon mit dem Gegengewicht (6) verbun-
den ist, und welches um die erste und zweite
Richtungsumkehrrolle (13, 14) und die Seilrolle
(10) gewickelt ist, um die Kabine (3) und das
Gegengewicht (6) aufzuhängen, gekennzeich-
net durch
eine Hubmaschinenanordnung (15), die aus ei-
nem planaren Grundkörper (16), der als eine
Grundoberfläche dient, und einem Kantenab-
schnitt (17) mit beiden Enden in eine U-Form
geformt konstruiert ist, welche durch die Kabi-
nenschiene (4) und die Gegengewichtsschiene
(7) abgestützt ist und auf der die Hubmaschine
(9) und die erste Richtungsumkehrrolle (13) und
die zweite Richtungsumkehrrolle (14) installiert
sind und
einem Hubmaschinen-Hilfsabstützgrundkörper
(18), der an einer Ecke einer Oberfläche des
Grundkörpers (16) so installiert ist, dass er par-
allel zu einem Kantenabschnitt (17) der Hubma-
schinenanordnung (15) ist, wobei die Hubma-
schine (9) rittlings zu den Kantenabschnitten
(17) der Hubmaschinenanordnung (15) und des
Hubmaschinen-Hilfsabstützgrundkörpers (18)
installiert ist.

2. Aufzugsvorrichtung mit:

einer Kabine (3), die sich entlang einer Kabinen-
schiene (4), die in einem Schacht (1) vorgese-
hen ist, nach oben und nach unten bewegt,
einem Gegengewicht (6), welches sich entlang
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einer Gegengewichtsschiene (7), die in dem
Schacht (1) vorgesehen ist, nach oben und nach
unten bewegt,
einer Hubmaschine (9), die eine Seilrolle (10),
einen Motor (11) zum Antreiben der Seilrolle
(10) und eine Bremse (12) zum Steuern des Mo-
tors (11) aufweist und die an dem oberen Ab-
schnitt in dem Schacht (1) so vorgesehen ist,
dass eine drehende Oberfläche der Seilrolle
(10) horizontal ist,
ersten und zweiten Richtungsumkehrrollen (13,
14), die an dem oberen Abschnitt des Schachts
(1) vorgesehen sind,
einem Hauptseil (8), das ein Ende davon mit der
Kabine (3) verbunden aufweist während das an-
dere Ende davon mit dem Gegengewicht (6) ver-
bunden ist und welches um die ersten und zwei-
ten Richtungsumkehrrollen (13, 14) und die Seil-
rolle (10) gewickelt ist, um die Kabine (3) und
das Gegengewicht (6) aufzuhängen, gekenn-
zeichnet durch
eine Hubmaschinenanordnung (15), die aus ei-
nem planaren Grundkörper (18), der deren
Grundoberfläche bereitstellt, Kantenabschnit-
ten (17) mit ihren Seiten an beiden Enden wie
ein U geformt und einem Hubmaschinen-Hilfs-
abschnitt (25), der so vorgesehen ist, dass er
von einer längeren Seite hervorsteht, ausgebil-
det ist, wobei die Hubmaschinenanordnung (15)
an ihren beiden kurzen Seiten durch eine
Schachtwand (2) abgestützt ist und sie dafür an-
gepasst ist, eine erste Richtungsumkehrrolle
(13) an dem Grundkörper (16) zu installieren,
und
einen Hubmaschinen-Hilfsabstützgrundkörper,
der an der Schachtwand (2) so fest befestigt ist,
dass er parallel zu den Kantenabschnitten (16)
der Hubmaschinenanordnung (15) an der Seite
der Schachtwand (2) ist, die dem Hubmaschi-
nenhilfsabschnitt (25) gegenüberliegt, wobei die
Hubmaschine (9) rittlings zu den Kantenab-
schnitten (17) der Hubmaschinenanordnung
(15) und des Hubmaschinen-Hilfsabstützgrund-
körpers (18) installiert ist.

3. Aufzugsvorrichtung nach Anspruch 1 oder 2, bei der
die Dicke der Hubmaschine (9) in der Richtung der
Drehachse kleiner ist als die Dicke in der Richtung
senkrecht zu der Richtung der Drehachse.

4. Aufzugsvorrichtung nach einem der Ansprüche 1 bis
3,
bei der die Hubmaschinenanordnung (15) an dem
oberen Abschnitt des Schachts (1) installiert ist.

5. Aufzugsvorrichtung nach einem der Ansprüche 1 bis
4,
bei der die Hubmaschinenanordnung (15) so posi-

tioniert ist, dass ihre Höhe innerhalb der Höhe der
ersten Richtungsumkehrrolle oder der zweiten Rich-
tungsumkehrrolle (13, 14) in der Richtung der Höhe
des Schachts (1) liegt.

6. Aufzugsvorrichtung nach einem der Ansprüche 1 bis
5,
bei der die Hubmaschine (9) an einer Ecke in der
Draufsicht des Schachts (1) vorgesehen ist.

7. Aufzugsvorrichtung nach einem der Ansprüche 1 bis
5,
bei der die Hubmaschine (9) an einer Ecke in der
Draufsicht des Schachts (1) so vorgesehen ist, dass
sie sich jenseits der vertikalen Projektionsoberfläche
der Kabine (3) in der Draufsicht des Schafts (1) er-
streckt.

8. Aufzugsvorrichtung nach einem der Ansprüche 1 bis
7, bei der die Hubmaschine (9) so vorgesehen ist,
dass die Bremse (12) an der unteren Seite in dem
Schacht (1) positioniert ist.

9. Aufzugsvorrichtung nach einem der Ansprüche 1 bis
7, bei der
die Hubmaschine (9) an der oberen Oberfläche der
Hubmaschinenanordnung (15) so vorgesehen ist,
dass die Bremse (12) dem unteren Ende des
Schachts (1) gegenüberliegt und
die Hubmaschinenanordnung (15) mit einer Inspek-
tionszugangsöffnung (19) versehen ist, die vorgese-
hen ist, um durch die vertikale Projektionsoberfläche
der Hubmaschine (9) hindurchzudringen.

Revendications

1. Appareil d’ascenseur comprenant :

une cabine (3) qui monte et qui descend le long
d’un rail de cabine (4) prévu dans une cage d’as-
censeur (1) ;
un contrepoids (6) qui monte et qui descend le
long d’un rail de contrepoids (7) prévu dans la
cage d’ascenseur (1) ;
une machine de levage (9) qui a un réa (10), un
moteur (11) pour entraîner le réa (10), et un frein
(12) pour commander le moteur (11), et qui est
disposée au niveau de la partie supérieure de
la cage d’ascenseur (1) afin qu’une surface de
rotation du réa (10) soit horizontale ;
des première et deuxième poulies (13, 14) d’in-
version de direction disposées au niveau de la
partie supérieure de la cage d’ascenseur (1) ;
un câble principal (8) dont une extrémité est re-
liée à la cabine (3), tandis que l’autre extrémité
est reliée au contrepoids (6), et enroulé sur les
première et deuxième poulies (13, 14) d’inver-
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sion de direction et le réa (10) pour suspendre
la cabine (3) et le contrepoids (6) ; caractérisé
par
un assemblage (15) de machine de levage cons-
truit avec une base plane (16) servant de surface
de fond et d’une partie de bord (17) avec les
deux extrémités en forme en U, supporté par le
rail de cabine (4) et le rail de contrepoids (7), et
sur lequel la machine de levage (9) et la premiè-
re poulie (13) d’inversion de direction et la
deuxième poulie (14) d’inversion de direction
sont installées ; et
une base de support auxiliaire (18) de machine
de levage installée à un coin sur une surface de
la base (16) afin d’être parallèle à une partie de
bord (17) de l’assemblage (15) de machine de
levage, ladite machine de levage (9) étant mon-
tée à califourchon sur les parties de bord (17)
de l’assemblage (15) de machine de levage et
la base de support auxiliaire (18) de machine de
levage.

2. Appareil d’ascenseur comprenant :

une cabine (3) qui monte et qui descend le long
d’un rail de cabine (4) prévu dans une cage d’as-
censeur (1) ;
un contrepoids (6) qui monte et qui descend le
long d’un rail de contrepoids (7) prévu dans la
cage d’ascenseur (1) ;
une machine de levage (9) qui a un réa (10), un
moteur (11) pour entraîner le réa (10), et un frein
(12) pour commander le moteur (11), et qui est
disposée au niveau de la partie supérieure dans
la cage d’ascenseur (1) afin qu’une surface de
rotation du réa (10) soit horizontale ;
des première et deuxième poulies (13, 14) d’in-
version de direction disposées au niveau de la
partie supérieure de la cage d’ascenseur (1) ;
un câble principal (8) dont une extrémité est re-
liée à la cabine (3), tandis que l’autre est reliée
au contrepoids (6), et est enroulé sur les pre-
mière et deuxième poulies (13, 14) d’inversion
de direction et le réa (10) pour suspendre la ca-
bine (3) et le contrepoids (6) ; caractérisé en
ce que
un assemblage (15) de machine de levage for-
mé d’une base plane (16) fournissant sa surface
de fond, des parties de bord (17) avec leurs cô-
tés aux deux extrémités en forme de U, et une
partie auxiliaire (25) de machine de levage pré-
vue afin de faire saillie d’un côté plus long, l’as-
semblage (15) de machine de levage étant sup-
porté au niveau de ses deux côtés courts par
une paroi (2) de cage d’ascenseur et adapté
pour installer une première poulie (13) d’inver-
sion de direction à la base (16) ; et
une base de support auxiliaire (18) de machine

de levage fixée à la paroi (2) de cage d’ascen-
seur afin d’être parallèle aux parties de bord (17)
de l’assemblage (15) de machine de levage du
côté de la paroi (2) de cage d’ascenseur qui s’op-
pose à la partie auxiliaire (25) de machine de
levage, ladite machine de levage (9) étant mon-
tée à califourchon sur les parties de bord (17)
de l’assemblage (15) de machine de levage et
la base de support auxiliaire (18) de machine de
levage.

3. Appareil d’ascenseur selon la revendication 1 ou 2,
dans lequel l’épaisseur de la machine de levage (9)
dans la direction de l’axe de rotation est plus petite
que l’épaisseur dans la direction perpendiculaire à
la direction de l’axe de rotation.

4. Appareil d’ascenseur selon l’une quelconque des re-
vendications 1 à 3, dans lequel l’assemblage (15)
de machine de levage est installé au niveau de la
partie supérieure de la cage d’ascenseur (1).

5. Appareil d’ascenseur selon l’une quelconque des re-
vendications 1 à 4, dans lequel l’assemblage (15)
de machine de levage est positionné afin que sa hau-
teur soit dans la hauteur de la première ou la deuxiè-
me (13, 14) poulie d’inversion de direction dans la
direction de la hauteur de la cage d’ascenseur (1)

6. Appareil d’ascenseur selon l’une quelconque des re-
vendications 1 à 5, dans lequel la machine de levage
(9) est disposée à un coin dans la vue en plan de la
cage d’ascenseur (1).

7. Appareil d’ascenseur selon l’une quelconque des re-
vendications 1 à 5, dans lequel la machine de levage
(9) est disposée à un coin dans la vue en plan de la
cage d’ascenseur (1) afin de s’étendre au-delà de la
surface de projection verticale de la cabine (3) dans
la vue en plan de la cage d’ascenseur (1).

8. Appareil d’ascenseur selon l’une quelconque des re-
vendications 1 à 7, dans lequel la machine de levage
(9) est disposée afin que le frein (12) soit positionné
du côté inférieur de la cage d’ascenseur (1).

9. Appareil d’ascenseur selon l’une quelconque des re-
vendications 1 à 7, dans lequel
la machine de levage (9) est disposée sur la surface
supérieure de l’assemblage (15) de machine de le-
vage afin que le frein (12) soit en face de l’extrémité
inférieure de la cage d’ascenseur (1) ; et
l’assemblage (15) de machine de levage est équipé
d’un orifice (19) d’accès d’inspection prévu pour pé-
nétrer la surface de projection verticale de la machi-
ne de levage (9).

17 18 



EP 1 396 457 B1

11



EP 1 396 457 B1

12



EP 1 396 457 B1

13



EP 1 396 457 B1

14



EP 1 396 457 B1

15



EP 1 396 457 B1

16



EP 1 396 457 B1

17



EP 1 396 457 B1

18



EP 1 396 457 B1

19



EP 1 396 457 B1

20

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• EP 1018480 A [0002]
• JP 10139321 A [0003]

• JP 12289954 B [0029]


	bibliography
	description
	claims
	drawings

