EP 4 393 862 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 4 393 862 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
03.07.2024 Bulletin 2024/27

(21) Application number: 21955000.1

(22) Date of filing: 25.08.2021

(51) International Patent Classification (IPC):
B66B 11/04 (20060

(562) Cooperative Patent Classification (CPC):
B66B 11/04

(86) International application number:
PCT/JP2021/031111

(87) International publication number:
WO 2023/026386 (02.03.2023 Gazette 2023/09)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFR GB
GRHRHUIEISITLILTLULVMC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(71) Applicant: Hitachi, Ltd.
Tokyo 100-8280 (JP)

(72) Inventors:
* HIGASHIYAMA, Masashi
Tokyo 101-8941 (JP)
+ MAEDA, Ryo
Tokyo 101-8941 (JP)

(74) Representative: MERH-IP Matias Erny Reichl
Hoffmann
Patentanwilte PartG mbB
Paul-Heyse-Strasse 29
80336 Miinchen (DE)

(54)
AND ELEVATOR

(57)  An elliptical spacer hole, which is longer in a
direction along the longitudinal direction of a supporting
beam, is provided on an upper surface of at least one
spacer of a pair of spacers at the supporting beam side.
In the longitudinal direction of the supporting beam, a
plurality of beam holes are provided along the longitudi-
nal direction at an end part on the side disposed on the
top of the at least one spacer. The spacer is fixed to the
supporting beam with a bolt that passes through the el-
liptical spacer hole and a beam hole which is provided
atan upper position overlapping the elliptical spacer hole.
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Description
Technical Field

[0001] The presentinvention relates to a hoistway top
structure installed at a hoistway top of an elevator, a
method for installing the hoistway top structure, and the
elevator.

Background Art

[0002] Conventionally, for installation of an elevator
hoist, a support base for fixing the hoist and a steel ma-
terial used when the support base is installed in a building
are used. Welding or fastening with a bolt is used to fix
the support base and the steel material. When there is a
demand for no welding work at the time of installing the
hoist, fastening with the bolt is used. Patent Literature 1
discloses a hoist installing device in which a hoist support
base and a steel material are fixed by a through bolt.

Citation List
Patent Literature

[0003] Patent Literature 1: WO/2016/030943

Summary of Invention
Technical Problem

[0004] Incidentally, when the hoist support base and
the steel material are fastened with the bolt, it is neces-
sary to adjust a fixing position between the hoist support
base and the steel material, then adjust a length of the
support base, drill the hoist support base and the steel
material on site, and fix the support base and the steel
material with the bolt. In addition to the hoist support
base, there is also a case where a rope end beam for
holding an end part of a main rope is installed at a hoist-
way top. Even in the case of the rope end beam, it may
be necessary to finely adjust a length in accordance with
dimensions of a building when the rope end beam is in-
stalled on the steel material. Also in this case, after ad-
justing the length of the rope end beam, drilling work for
the rope end beam is required on site in accordance with
the steel material to fix the rope end beam.

[0005] However, the drilling work on site requires a lot
of time and cost. Therefore, in the hoistway top structure
including the hoist support base, the rope end beam, and
the like provided at the hoistway top, a configuration that
can be installed in the building without performing drilling
is desired even when the length is adjustedin accordance
with the building dimensions.

[0006] Therefore, an object of the present invention is
to provide a hoistway top structure capable of coping with
a dimensional error of a building without performing drill-
ing, a method for installing the hoistway top structure,
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and an elevator.
Solution to Problem

[0007] Inorderto solvethe above problem and achieve
the object of the present invention, a hoistway top struc-
ture of the present invention includes at least a pair of
spacers disposed on a floor surface of a machine room
at a hoistway top. Further, a supporting beam disposed
such that both end parts in a longitudinal direction are
fixed to respective tops of the pair of spacers is included.
An elliptical spacer hole, which is longer in a direction
along the longitudinal direction of the supporting beam,
is provided on an upper surface of at least one spacer of
the pair of spacers at the supporting beam side. Further,
in the supporting beam, a plurality of beam holes is pro-
vided along the longitudinal direction at an end parton a
side disposed on the top of the at least one spacer. The
one spacer and the end part in the longitudinal direction
of the supporting beam arranged at the top of the one
spacer are fixed with a bolt that passes through the el-
liptical spacer hole and the beam hole provided at an
upper position overlapping the elliptical spacer hole.
[0008] In a method for installing a hoistway top struc-
ture of the present invention, first, a supporting beam is
prepared in which a plurality of beam holes is provided
along a longitudinal direction at an end part on at least
one side in the longitudinal direction. Furthermore, a pair
of spacers is prepared in which an elliptical spacer hole,
which is longer in a direction along the longitudinal direc-
tion of the supporting beam, is provided on an upper sur-
face at the supporting beam side of at least one spacer
of the pair of spacers. Then, the pair of spacers is ar-
ranged at predetermined positions on a floor surface at
ahoistway top, an arrangement position of the supporting
beam is adjusted according to an interval between the
pair of spacers, an end part on one side where the beam
holes of the supporting beam are provided is arranged
at the top of the one spacer where the elliptical spacer
hole is provided, and an end part on another side of the
supportingbeam is arranged at the top of another spacer.
Then, a bolt is inserted into the elliptical spacer hole and
the beam hole and fixed with a nut.

[0009] An elevator of the present invention includes
the above-described hoistway top structure.

Advantageous Effects of Invention
[0010] According to the presentinvention, itis possible

to install a hoistway top structure capable of coping with
a dimensional error of a building without performing drill-

ing.
Brief Description of Drawings
[0011]

Fig. 1 is an overall configuration diagram of an ele-
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vator according to a first embodiment of the present
invention.

Fig. 2 is a schematic configuration diagram of the
elevator according to the first embodiment of the
present invention, and is a diagram viewed from a
direction different from that in Fig. 1.

Fig. 3 is a front view of a state around a hoist 100
including a hoistway top structure 30 as viewed from
a direction (X direction) orthogonal to a rotation axis
of the hoist 100.

Fig. 4 is a diagram of the state around the hoist 100
including the hoistway top structure 30 as viewed
from an upper surface (Z direction).

Fig. 5is a front view of the state around the hoist 100
including the hoistway top structure 30 as viewed
from a direction (Y direction) along the rotation axis
of the hoist 100.

Fig. 6 is an exploded perspective view of a main part
of the hoistway top structure 30.

Fig. 7 is a diagram of a first machine beam 2a as
viewed from a lower part in a lateral direction.

Fig. 8 is a diagram of a first spacer 3a as viewed
from an upper part in the lateral direction.

Fig. 9 is a perspective view of a main part when the
first machine beam 2a is fixed to the first spacer 3a
after an end part of the first machine beam 2a is cut.
Fig. 10 is a schematic configuration diagram of a
hoistway top structure 200 according to a second
embodiment of the present invention.

Description of Embodiments

[0012] Hereinafter, an example of a hoistway top struc-
ture of an elevator and a method for installing the hoist-
way top structure according to embodiments of the
present invention will be described with reference to the
drawings. Note that the present invention is not limited
to the following examples. In the drawings described be-
low, common members are denoted by the same refer-
ence numerals.

1. First Embodiment: Configuration of Elevator

[0013] First, an overall configuration of an elevator to
which a hoistway top structure of the elevator according
to afirstembodiment of the presentinvention (hereinafter
referred to as "the present embodiment") is applied will
be described with reference to Figs. 1 and 2. Fig. 1 is an
overall configuration diagram of an elevator according to
the present embodiment, and Fig. 2 is a schematic con-
figuration diagram when the elevator according to the
present embodiment is viewed from a direction different
from that in Fig. 1.

[0014] As illustrated in Fig. 1, an elevator 1 of the
present embodiment is provided in a hoistway 110
formed in a building structure. The elevator 1 moves up
and down in the hoistway 110 and includes a car 120 on
which a person and luggage are loaded, a main rope
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130, a counterweight 170, and a hoist 100. Hereinafter,
a direction in which the car 120 moves up and down will
be described as a vertical direction.

[Hoistway]

[0015] The hoistway 110 is a space for the car 120 to
ascend and descend, and is provided penetrating each
floor in a building in the vertical direction. A guide rail (not
illustrated) that guides the ascent and descent of the car
120 is attached to an inner wall surface 180 of the hoist-
way 110. Further, a landing door (not illustrated) leading
to each floor is provided at a height position correspond-
ing to each floor on the wall surface 180 of the hoistway
110.

[0016] Further, a machine room 190 is provided at the
top of the hoistway 110. The machine room 190 is pro-
vided with a hoistway top structure 30 including a hoist
support base 60 (see Fig. 2) to which the hoist 100 is
fixed and a rope support mechanism 20 (see Fig. 2) that
holds a tip of the main rope 130. The hoistway top struc-
ture 30 will be described in detail later.

[Car]

[0017] The car 120 is formed in a hollow substantially
rectangular parallelepiped shape and is disposed in the
hoistway 110. An on-car pulley 121 is provided at an up-
per end part of the car 120, and the main rope 130 is
wound around the on-car pulley 121. The car 120 is con-
nected with the counterweight 170 via the main rope 130
and moves up and down in the hoistway 110. This car
120 is guided by a guide rail provided on the wall surface
180 in the hoistway 110, and moves up and down in the
vertical direction in the hoistway 110. On a side surface
of the car 120, a car door (not illustrated) is provided at
aposition corresponding to the landing door of each floor,
and when the car 120 stops on each floor, the car door
and the landing door are opened, so that a person and
luggage are loaded onto and unloaded from the car 120.

[Counterweight]

[0018] The counterweight 170 is disposed in the hoist-
way 110, and a weight-side pulley 141 is provided at an
upper end part. The main rope 130 is wound around the
weight-side pulley 141, and moves up and down in the
hoistway 110 along a weight-side guide rail (not illustrat-
ed). Here, the on-car pulley 121 and the weight-side pul-
ley 141 are arranged such that an axial direction thereof
is orthogonal to a sheave 101 and a deflector wheel 150
of the hoist 100.

[Hoist]
[0019] Itis fixed to the hoist support base 60 provided

in the machine room 190. As illustrated in Fig. 2, the hoist
100 includes the sheave 101 around which the main rope
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130 is wound, a drive unit 102 that rotationally drives the
sheave 101, and a base part 103 that supports the
sheave 101 and the drive unit 102. In addition, the de-
flector wheel 150 on which the main rope 130 is mounted
is provided in the vicinity of the hoist 100. The hoist 100
raises and lowers the car 120 by winding up the wound
main rope 130. The hoist 100 is installed such that a
rotation axis of the sheave 101 is orthogonal to an axial
direction of rotation axes of the on-car pulley 121 and the
weight-side pulley 141.

[Main Rope]

[0020] Both axial end parts of the main rope 130 are
fixed to the rope support mechanism 20 provided in the
machine room 190 at the top of the hoistway 110 via a
rope adjustment unit 131. The rope adjustment unit 131
is @ member that adjusts tension of the main rope 130.
The rope adjustment unit 131 will be described later in
detail. After one end part of the main rope 130 is sup-
ported by the rope support mechanism in the machine
room 190, in the hoistway 110, the main rope is wound
around the on-car pulley 121, and then wound around
the sheave 101 of the hoist 100 and the deflector wheel
150.

[0021] Furthermore, after the main rope 130 is wound
around the sheave 101 of the hoist 100 and the deflector
wheel 150, the main rope is wound around the weight-
side pulley 141. Then, another end part of the main rope
130 is fixed to the rope support mechanism 20 provided
in the machine room 190 at the top of the hoistway 110
via the rope adjustment unit 131. When the hoist 100 is
driven, the car 120 and the counterweight 170 move up
and down in the hoistway 110 via the main rope 130.

2. Configuration of Hoistway Top Structure

[0022] Next, the hoistway top structure 30 used in the
elevator 1 of the present embodiment will be described.
Fig. 3 is a front view of a state around the hoist 100 in-
cluding the hoistway top structure 30 as viewed from a
direction (X direction) orthogonal to a rotation axis of the
hoist 100. Further, Fig. 4 is a diagram of the state around
the hoist 100 including the hoistway top structure 30 as
viewed from an upper surface (Z direction). Further, Fig.
5is afrontview of the state around the hoist 100 including
the hoistway top structure 30 as viewed from a direction
(Y direction) along the rotation axis of the hoist 100.

[0023] As illustrated in Figs. 3 and 4, the hoistway top
structure 30 includes a first spacer 3a, a second spacer
3b, a first machine beam 2a, a second machine beam
2b, a rope end beam 2c, and a pair of support plates 21
and 21 which are placed on a floor surface 161 in the
machine room 190. In the present embodiment, an ex-
ample in which the first spacer 3a, the second spacer 3b,
the first machine beam 2a, the second machine beam
2b, and the rope end beam 2c are formed of a so-called
H-shaped steel having an H-shaped cross-sectional
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shape will be described. The H-shaped steel includes a
pair of rectangular flange parts extending in one direction
and a connection part connecting the pair of flange parts.
[0024] In the following description, in the H-shaped
steel, an extending direction thereof will be described as
a longitudinal direction, and a direction orthogonal to the
longitudinal direction and perpendicular to a pair of flange
parts extending in the longitudinal direction will be de-
scribed as a lateral direction. In addition, a direction or-
thogonal to the longitudinal direction and the lateral di-
rection will be described as a width direction. In addition,
when the first machine beam 2a, the second machine
beam 2b, and the rope end beam 2c are not particularly
distinguished, they are simply described as a supporting
beam 2.

[0025] The first spacer 3a and the second spacer 3b
are made of H-shaped steel having the same length in
the lateral direction and the same length in the longitu-
dinal direction. Further, the first machine beam 2a and
the second machine beam 2b are also made of H-shaped
steel having the same length in the lateral direction and
the same length in the longitudinal direction. The rope
end beam 2c is made of H-shaped steel having a length
in the lateral direction shorter than those of the first ma-
chine beam 2a and the second machine beam 2b and a
length in the longitudinal direction equal to those of the
first machine beam 2a and the second machine beam 2b.
[0026] The first spacer 3a and the second spacer 3b
are arranged such that the longitudinal directions thereof
are parallel to each other, and are arranged on the floor
surface 161 of the machine room 190 such that the lon-
gitudinal directions thereof are substantially parallel to
an axial direction of the sheave 101 of the hoist 100.
Further, the first spacer 3a and the second spacer 3b are
placed at the top of a beam 112 of a building in the ma-
chine room 190 (see Fig. 5).

[0027] The first spacer 3a and the second spacer 3b
include a lower flange part 11, an upper flange part 12
facing the lower flange part 11, and a connection part 13
(see Fig. 6) connecting the lower flange part 11 and the
upper flange part 12. As illustrated in Fig. 3, the lower
flange part 11 is fixed to the floor surface 161 in the ma-
chine room 190 by bolts 45.

[0028] Further, as shown in Fig. 6, the upper flange
part 12 is provided with elliptical spacer holes 50. The
elliptical spacer hole 50 is an elliptical hole elongated in
the width direction. Then, bolts 17 for fixing the first ma-
chine beam 2a, the second machine beam 2b, and the
rope end beam 2c pass through the elliptical spacer holes
50 of the first spacer 3a and the second spacer 3b. Details
of the elliptical spacer hole 50 will be described later. A
height of the hoist 100 in the vertical direction from the
floor surface 161 of the machine room 190 is adjusted
by the first spacer 3a and the second spacer 3b.

[0029] The first machine beam 2a and the second ma-
chine beam 2b are arranged at the top of the first spacer
3a and the second spacer 3b such that longitudinal di-
rections thereof are parallel to each other and orthogonal
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to the longitudinal directions of the first spacer 3a and
the second spacer 3b. The first machine beam 2a and
the second machine beam 2b are arranged at a prede-
termined interval (an interval at which a base part 103 of
the hoist 100 can be placed) in the longitudinal directions
of the first spacer 3a and the second spacer 3b.

[0030] The first machine beam 2a and the second ma-
chine beam 2b each include a lower flange part 5, an
upper flange part 6 facing the lower flange part 5, and a
connection part 7 connecting the lower flange part 5 and
the upperflange part6. The lowerflange part5 is provided
with a plurality of bolt holes used when fixing to the first
spacer 3a and the second spacer 3b. Here, among the
plurality of bolt holes provided in the first machine beam
2a and the second machine beam 2b, the bolt hole pro-
vided on one side in the longitudinal direction (in the
present embodiment, a side fixed to the first spacer 3a)
is an elliptical beam hole 40 (see Fig. 6). The elliptical
beam hole 40 corresponds to a beam hole of the present
invention, and a configuration thereof will be described
in detail later.

[0031] In the present embodiment, the first machine
beam 2a and the second machine beam 2b constitute
the hoist support base 60 that supports the hoist 100.
The hoist 100 is installed at the top of the upper flange
parts 6 of the first machine beam 2a and the second
machine beam 2b via vibration-proof members 41. Then,
the hoist 100 is fixed to the first machine beam 2a and
the second machine beam 2b by bolts.

[0032] Similarly to the first machine beam 2a and the
second machine beam 2b, the rope end beam 2c is dis-
posed at the top of the first spacer 3a and the second
spacer 3b. The rope end beam 2c is disposed on a side
opposite to the first machine beam 2a side with respect
to the second machine beam 2b, and is disposed such
that a longitudinal direction thereof is parallel to the lon-
gitudinal directions of the first machine beam 2a and the
second machine beam 2b. A length in the longitudinal
direction of the rope end beam 2c is configured to be the
same as the length in the longitudinal direction of the first
machine beam 2a and the second machine beam 2b. On
the other hand, a length in the lateral direction of the rope
end beam 2c is configured to be shorter than the length
in the lateral direction of the first machine beam 2a and
the second machine beam 2b.

[0033] The rope end beam 2c includes a lower flange
part 15, an upper flange part 16 facing the lower flange
part 15, and a connection part 19 connecting the lower
flange part 15 and the upper flange part 16. The lower
flange part 15 is provided with a plurality of bolt holes
used when fixing to the first spacer 3a and the second
spacer 3b. Here, among the plurality of bolt holes pro-
vided in the rope end beam 2c, the bolt hole provided on
at least one side in the longitudinal direction (in the
present embodiment, a side fixed to the first spacer 3a)
is the elliptical beam hole 40 (see Fig. 6). The elliptical
beam hole 40 has the same configuration as the elliptical
beam hole 40 provided in the first machine beam 2a and
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the second machine beam 2b. This elliptical beam hole
40 will be described in detail later.

[0034] In addition, a pair of support plates 21 and 21
for supporting thimble rods 132 (see Fig. 3) of the rope
adjustment units 131 is disposed at the top of the upper
flange part 16 of the rope end beam 2c.

[0035] Each of the pair of support plates 21 and 21 is
formed of a flat plate member, and the support plate 21
is provided with a plurality of through holes 135 through
which the thimble rods 132 of the rope adjustment units
131 described later pass. The pair of support plates 21
and 21 is arranged to be spaced apart from each other
in the longitudinal direction of the rope end beam 2c, and
the through holes 135 are arranged to be between the
second machine beam 2b and the rope end beam 2c.
Each of the pair of support plates 21 and 21 is fastened
to the upper flange part 16 of the rope end beam 2¢ with
a bolt (not illustrated). In the present embodiment, the
rope support mechanism 20 is configured by the rope
end beam 2c¢ and the pair of support plates 21 and 21.
[0036] Here, the rope adjustment unit 131 supported
by the support plate 21 will be described. The rope ad-
justment unit 131 is provided at both axial end parts of
the main rope 130. As illustrated in Fig. 3, the rope ad-
justment unit 131 includes the thimble rod 132, a spring
member 133, and a nut 134.

[0037] The thimble rod 132 is a rod-shaped member
having an outer peripheral surface on which amale screw
is formed, and is fixed to each of both axial end parts of
the main rope 130. When the main rope 130 is supported
by the rope support mechanism 20, first, this thimble rod
132is passed through the through hole 135 of the support
plate 21 from a lower side in the vertical direction. Then,
the spring member 133 is inserted into the thimble rod
132 passing through the through hole 135 of the support
plate 21, and the nut 134 is screwed from an end part of
the thimble rod 132 so as to generate predetermined ten-
sion in the spring member 133 and fixed at a predeter-
mined position. The tension of the main rope 130 can be
adjusted by expansion and contraction of the spring
member 133.

[0038] Inthe present embodiment, one end part of the
main rope 130 is supported by one support plate 21 via
the rope adjustment unit 131, and another end part of
the main rope 130 is supported by another support plate
21 via the rope adjustment unit 131.

3. Configuration of Main Part of Hoistway Top Structure

[0039] When the hoistway top structure 30 is installed,
inordertoinstall the first spacer 3a and the second spacer
3b at the top of the beam 112 of the building, as illustrated
in Fig. 5, there is a case where the wall surface 180 of
the hoistway 110 is dug to provide a recess 111. In this
case, after the recess 111 is provided, the first spacer 3a
and the second spacer 3b are disposed at the top of the
beam 112. Then, it is necessary to adjust arrangement
positions of the first machine beam 2a, the second ma-
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chine beam 2b, and the rope end beam 2c¢ with respect
to arrangement positions of the first spacer 3a and the
second spacer 3b. Even when the recess 111 is not pro-
vided, the arrangement positions of the first spacer 3a
and the second spacer 3b and the arrangement positions
of the first machine beam 2a, the second machine beam
2b, and the rope end beam 2c with respect to those of
the first spacer 3a and the second spacer 3b are adjusted
on site in accordance with dimensions of the building.
Therefore, when the hoistway top structure 30 is in-
stalled, a process of cutting the first machine beam 2a,
the second machine beam 2b, and the rope end beam
2cin accordance with the dimensions of the building may
be required.

[0040] Fig. 6 is anexploded perspective view of amain
part of the hoistway top structure 30. Fig. 6 illustrates the
firstspacer 3a, and the first machine beam 2a, the second
machine beam 2b, and the rope end beam 2c fixed to
the upper flange part 12 of the first spacer 3a. Hereinafter,
the first machine beam 2a, the second machine beam
2b, and the rope end beam 2c are collectively referred
to as the supporting beam 2.

[0041] In the present embodiment, among the bolt
holes for fixing to the first spacer 3a and the second spac-
er 3b in the supporting beam 2, at least the bolt hole on
the side fixed to the first spacer 3a (one side in the present
invention) is configured by the plurality of elliptical beam
holes 40. Furthermore, among the first spacer 3a and
the second spacer 3b, the bolt hole of the first spacer 3a
corresponding to the elliptical beam hole 40 of the sup-
porting beam 2 is formed of the elliptical spacer holes
50. As a result, even when an end part on one side of
the supporting beam 2 where the plurality of elliptical
beam holes 40 is provided is cut for dimensional adjust-
ment, the elliptical beam hole 40 that is not divided can
be used for bolt fastening (see Fig. 9).

[0042] Note that, in the present embodiment, although
not illustrated, in the supporting beam 2, a bolt hole on
another side to be fixed to the second spacer 3b and a
bolt hole of the second spacer 3b provided at a position
overlapping with the bolt hole are constituted by a round
hole having a perfect circular shape used for normal bolt
fastening.

[0043] Hereinafter, detailed configurations of the ellip-
tical beam hole 40 provided in the supporting beam 2
and the elliptical spacer hole 50 provided in the first spac-
er 3awillbe described. Note that, since the configurations
of the elliptical beam holes 40 in the first machine beam
2a, the second machine beam 2b, and the rope end beam
2c are the same, the elliptical beam hole 40 of the first
machine beam 2a will be representatively described be-
low.

[0044] Fig. 7 is adiagram of the first machine beam 2a
as viewed from a lower part in the lateral direction. The
lower flange part 5 of the first machine beam 2a has a
first flange piece 5a and a second flange piece 5b. The
first flange piece 5a is formed so as to protrude to one
side from the connection part 7 provided at the center of
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the lower flange part 5 in the width direction. The second
flange piece 5b is formed to protrude from the connection
part 7 to another side.

[0045] As illustrated in Fig. 7, the elliptical beam hole
40 is provided on one side in a direction along the longi-
tudinal direction of the first machine beam 2a, and is con-
stituted by an elliptical hole elongated in the longitudinal
direction of the first machine beam 2a. Further, the ellip-
tical beam hole 40 is provided in the first flange piece 5a
and the second flange piece 5b of the first machine beam
2a symmetrically with respect to the connection part 7.
Furthermore, the plurality of (two in Fig. 7) elliptical beam
holes 40 is provided at a predetermined distance W, in
the direction along the longitudinal direction of the first
machine beam 2a. Here, the distance W, between the
plurality of elliptical beam holes 40 arranged in the direc-
tion along the longitudinal direction of the first machine
beam 2a is secured to be equal to or longer than a dis-
tance necessary for strength. Further, alength W, of the
elliptical beam hole 40 in the longitudinal direction of the
first machine beam 2a will be described later.

[0046] Fig. 8 is a diagram of the first spacer 3a as
viewed from an upper part in the lateral direction. The
upper flange part 12 of the first spacer 3a includes a first
flange piece 12a and a second flange piece 12b. The
first flange piece 12a is formed to protrude from the con-
nection part 13 provided at the center of the upper flange
part 12 in the width direction toward a side where the
hoist 100 is installed. The second flange piece 12b is
formed to protrude to a side opposite to the side where
the hoist 100 is installed.

[0047] The elliptical spacer hole 50 is provided in the
first flange piece 12a of the upper flange part 12 on the
hoist 100 side, and is configured by an elliptical hole elon-
gated in the width direction of the upper flange part 12.
In addition, the plurality of elliptical spacer holes 50 is
provided along the longitudinal direction of the first spac-
er 3a so as to correspond to the elliptical beam holes 40
provided in the first machine beam 2a, the second ma-
chine beam 2b, and the rope end beam 2c arranged at
the top.

[0048] Here, a length W of the elliptical spacer hole
50 in the width direction of the first spacer 3ais configured
to be equal to or more than W5 = 2Wg + W,, where W;
is a diameter of a bolt inserted when the first spacer 3a
and the supporting beam 2 are fixed. In addition, it suf-
fices if the length W5 of the elliptical spacer hole 50 is
smaller than a width of the first flange piece 12a in the
width direction and is equal to or smaller than a width
that can secure strength of the first flange piece 12a.
[0049] On the other hand, as illustrated in Fig. 7, the
length W, of the elliptical beam hole 40 in the longitudinal
direction of the first machine beam 2a is configured to be
longer than the diameter W; of the bolt and smaller than
W5 + W,. Here, as illustrated in Fig. 8, a length W, is a
distance from an end part of the first spacer 3a on another
side opposite to one side where the supporting beam 2
extends to an end part of the elliptical spacer hole 50 on
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another side. Further, the length W, of the elliptical beam
hole 40 is configured to be more preferably smaller than
Wsg + W, - W,

[0050] Note that a width of the elliptical beam hole 40
in the width direction of the first machine beam 2a and a
width of the elliptical spacer hole 50 in the longitudinal
direction of the first spacer 3a are set to widths through
which a bolt to be used can be inserted.

[0051] Fig. 9is a perspective view of a main part when
the end part on one side of the first machine beam 2a is
fixed to the first spacer 3a after the end part on one side
of the first machine beam 2a is cut. In the present em-
bodiment, in the first machine beam 2a, the plurality of
elliptical beam holes 40 is provided at the end part on
one side fixed to the first spacer 3a. As a result, even
when the elliptical beam hole 40 on the end side is divided
along with the cutting of the first machine beam 2a, it is
possible to fasten the first spacer 3a with a bolt using the
undivided elliptical beam hole 40 provided on the other
side of the divided elliptical beam hole 40.

[0052] Meanwhile, in a case where the bolt hole of the
first spacer 3a is configured by a round hole having a
perfect circular shape, a situation in which the bolt hole
of the first spacer 3a exists between the two adjacent
elliptical beam holes 40 of the supporting beam 2 occurs
after adjustment of a fixing position of the supporting
beam 2. In this case, the first spacer 3a and the support-
ing beam 2 cannot be bolted at appropriate positions. On
the other hand, in the present embodiment, by setting
the length W of the elliptical spacer hole 50 to 2Wy +
W, or more, itis possible to reliably fasten the supporting
beam 2 and the first spacer 3a with the bolt after adjusting
the fixing position of the supporting beam 2.

[0053] Further, in the present embodiment, by making
the length W, of the elliptical beam hole 40 of the sup-
porting beam 2 smaller than Wz + W,, even when the
supporting beam 2 is cut, the elliptical beam hole 40 that
is not divided can be used for bolt fastening. Furthermore,
more preferably, by making the length W, of the elliptical
beam hole 40 smaller than W5 + W, - W5, even when
the supporting beam 2 is cut, the elliptical beam hole 40
that is not divided can be used for bolt fastening while
maintaining strength of the supporting beam 2.

[0054] Inthe presentembodiment, itis possible to fas-
ten each supporting beam 2 and the first spacer 3a with
a bolt at any position as long as the position is within a
range from the end part on one side in the longitudinal
direction of each supporting beam 2 to the elliptical beam
hole 40 arranged on the mostother side in the longitudinal
direction. Therefore, the length of each supporting beam
2 can flexibly correspond to a dimensional error caused
by the arrangement positions of the first spacer 3a and
the second spacer 3b.

[0055] Note that, in the first machine beam 2a, in an
initial state before cutting, a length Wg of an interval from
an end part on the first spacer 3a side in the longitudinal
direction to an end part on the first spacer 3a side of the
elliptical beam hole 40 is preferably W, + W5 - W5. As a
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result, when the supporting beam 2 is not cut, the bolt
fastening can be performed in a state where the end part
on one side in the longitudinal direction of the supporting
beam 2 and the end part on one side in the width direction
of the first spacer 3a are aligned in the vertical direction.

4. Method for Installing Hoistway Top Structure

[0056] Next, an example of a method for installing the
hoistway top structure 30 of the present embodiment will
be described. First, arrangement positions of the first
spacer 3a and the second spacer 3b are determined in
the machine room 190. For example, the first spacer 3a
and the second spacer 3b are adjusted to be arranged
at the top of the beam 112 of the building, and if neces-
sary, the wall surface 180 of the hoistway 110 is dug to
form the recess 111.

[0057] Next, a length in the longitudinal direction of
each supporting beam 2 is determined. In this case, as
illustrated in Fig. 5, a length L from an end part in the
width direction of the first spacer 3a on a side opposite
to the second spacer 3b side to an end part in the width
direction of the second spacer 3b on a side opposite to
the first spacer 3a side is the length in the longitudinal
direction of each supporting beam 2. Therefore, each
supporting beam 2 is cut so that the length of each sup-
porting beam 2 is the length L. For example, when a
length in the longitudinal direction of the first machine
beam 2a is adjusted, an end part on one side where the
elliptical beam holes 40 are provided in the longitudinal
direction of the first machine beam 2a is cut. Similarly,
when a length in the longitudinal direction of the second
machine beam 2b or the rope end beam 2c is adjusted,
an end part on one side where the elliptical beam holes
40 are provided in the longitudinal direction is cut.
[0058] Here, a cuttable dimension (adjustment allow-
ance) of the supporting beam 2 is a dimension from an
end part on one side of the supporting beam 2 to a po-
sition where the elliptical beam hole 40 provided on the
most other side is not divided. As a result, at least the
elliptical beam hole 40 provided on the most other side
of the supporting beam 2 can be maintained in an undi-
vided state. For this reason, in the supporting beam 2,
the plurality of elliptical beam holes 40 is provided ac-
cording to anecessary adjustmentallowance in advance.
[0059] After each supporting beam 2 is cut, each of the
supporting beams 2 is arranged on the first spacer 3a
and the second spacer 3b to adjust a fixing position. At
this time, each supporting beam 2 is arranged such that
the end part on one side where the elliptical beam holes
40 are provided overlaps the top of the first spacer 3a.
[0060] In the present embodiment, the length in the
longitudinal direction of each supporting beam 2 is set to
the length L from the end part in the width direction of
the first spacer 3a on the side opposite to the second
spacer 3b side to the end part in the width direction of
the second spacer 3b on the side opposite to the first
spacer 3a side. Therefore, both end parts in the longitu-
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dinal direction of each supporting beam 2 are arranged
so as to be aligned in the vertical direction with the end
parts in the width direction of the first spacer 3a and the
second spacer 3b on the side opposite to the side on
which the hoist 100 is provided.

[0061] As illustrated in Fig. 9, even when the elliptical
beam hole 40 on the end side in the longitudinal direction
is divided by cutting each supportingbeam 2, the elliptical
beam hole 40 which is not divided overlaps the elliptical
spacer hole 50 in a state where a position where the
elliptical spacer hole can be bolted is maintained. At this
position, the bolt 17 is passed through the elliptical spacer
hole 50 provided in the first spacer 3a and the elliptical
beam hole 40 located at the top of the elliptical spacer
hole via a washer 18, and a lower portion of the bolt 17
is fastened with a nut (not illustrated). As a result, each
supporting beam 2 can be fixed to the first spacer 3a.
[0062] On the other hand, since the end part in the
longitudinal direction of each supporting beam 2 on the
side opposite to the side on which the elliptical beam
holes 40 are provided is not cut in the present embodi-
ment, a relative positional relationship with the second
spacer 3b does not change from a design stage. There-
fore, for the bolt hole of each supporting beam 2 for fixing
to the second spacer 3b and the bolt hole of the second
spacer 3b for fixing to each supporting beam 2, a gener-
ally applied perfect circular bolt hole (round hole) can be
used. Therefore, on the second spacer 3b side, it is pos-
sible to fasten each supporting beam 2 with a bolt using
the perfect circular bolt hole.

[0063] Incidentally, even when only one elliptical beam
hole 40 is formed in each supporting beam 2 in the lon-
gitudinal direction of the supporting beam 2, the fixing
position between each supporting beam 2 and the first
spacer 3a can be adjusted according to the length of the
elliptical beam hole 40. However, in this case, when the
supporting beam 2 is cut in accordance with the length
L determined by the arrangement positions of the first
spacer 3a and the second spacer 3b, the elliptical beam
hole 40 may also be divided. Even if the supporting beam
2 can be bolted to the first spacer 3a using the divided
elliptical beam hole 40, when the hoist support base 60
is displaced in a horizontal direction due to an earthquake
or the like, an end part of the elliptical beam hole 40 can-
not receive the displacement of the bolt in a shearing
direction. Then, there is a problem that the hoist 100 falls.
[0064] On the other hand, in the present embodiment,
the plurality of elliptical beam holes 40 for bolting each
supporting beam 2 to the first spacer 3a is provided in
the longitudinal direction. Therefore, after the fixing po-
sitions of each supporting beam 2 and the first spacers
3a are adjusted, bolt fastening can be performed using
the elliptical beam hole 40 that is not divided. Therefore,
even when a horizontal force is generated in the first ma-
chine beam 2a, the second machine beam 2b, and the
rope end beam 2c due to an earthquake or the like, the
bolt abuts on the end part of the elliptical beam hole 40.
As aresult, it is possible to stop the displacement of the
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first machine beam 2a, the second machine beam 2b,
and the rope end beam 2c.

[0065] In the present embodiment, an example has
been described in which the bolt hole formed in the first
spacer 3a is an elliptical hole (elliptical spacer hole 50),
and the bolt hole provided on the side of each supporting
beam 2 fixed to the first spacer 3a is an elliptical hole
(elliptical beam hole 40). However, the present invention
is not limited thereto. For example, the elliptical spacer
hole 50 of the present embodiment may be provided in
the second spacer 3b, and the elliptical beam hole 40 of
the present embodiment may be provided at the end part
on the other side fixed to the second spacer 3b in the
longitudinal direction of each supporting beam 2. Also in
this case, when the length in the longitudinal direction of
each supporting beam 2 is adjusted, it suffices if the end
part on the other side where the elliptical beam holes 40
are provided is cut.

[0066] Furthermore, the first spacer 3a and the second
spacer 3b may be provided with the elliptical spacer holes
50 of the present embodiment, and the plurality of ellip-
tical beam holes 40 of the present embodiment may be
provided at both end parts in the longitudinal direction of
each supporting beam 2. In this case, since both end
parts in the longitudinal direction of each supporting
beam 2 can be cut for length adjustment, a larger adjust-
ment allowance can be secured as compared with the
present embodiment.

5. Second Embodiment

[0067] Next, a hoistway top structure 200 according to
a second embodiment of the present invention will be
described. Fig. 10 is a schematic configuration diagram
of the hoistway top structure 200 according to the second
embodiment. In Fig. 10, portions corresponding to those
in Fig. 5 are denoted by the same reference numerals,
and redundant description is omitted.

[0068] In the hoistway top structure 200 according to
the second embodiment, the first spacer 3a is fixed to
the top of a first auxiliary spacer 3c via a spacer vibration-
proof member 51, and the second spacer 3b is fixed to
the top of a second auxiliary spacer 3d via the spacer
vibration-proof member 51.

[0069] Thefirstauxiliary spacer 3c andthe second aux-
iliary spacer 3d are made of the same H-shaped steel as
the first spacer 3a and the second spacer 3b, respective-
ly. Further, lengths in the longitudinal direction, the lateral
direction, and the width direction of the first auxiliary spac-
er 3c and the second auxiliary spacer 3d are equal to the
lengths of the first spacer 3a and the second spacer 3b,
respectively.

[0070] Each of the first auxiliary spacer 3c and the sec-
ond auxiliary spacer 3d is fixed to a floor surface in the
machine room 190 by a bolt (not illustrated), and the
spacer vibration-proof member 51 is fixed to the top in
the vertical direction by a bolt. Further, the first spacer
3a and the second spacer 3b are fixed by bolts to the top
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in the vertical direction of the spacer vibration-proof mem-
ber 51 fixed to the top in the vertical direction of the first
auxiliary spacer 3¢ and the second auxiliary spacer 3d,
respectively.

[0071] In the present embodiment, the first spacer 3a
and the second spacer 3b are fixed to the top of the first
auxiliary spacer 3¢ and the second auxiliary spacer 3d,
respectively, with the spacer vibration-proof member 51
interposed therebetween. Therefore, vibration transmit-
ted to each supporting beam 2 and vibration related to
the hoist 100 can be reduced. In addition, since the con-
figuration is similar to that of the first embodiment, similar
effects can be obtained.

[0072] Incidentally, in the first embodiment and the
second embodiment, the first spacer 3a and the second
spacer 3b are formed of members extending from the
first machine beam 2a to the rope end beam 2c in the
width direction of each supporting beam 2. However, a
pair of spacers may be provided for each supporting
beam 2. That is, in this case, a total of six spacers are
arranged in order to arrange the first machine beam 2a,
the second machine beam 2b, and the rope end beam 2c.
[0073] Eveninacase where the pair of spacers is pro-
vided for each supporting beam 2, the plurality of elliptical
beam holes 40 illustrated in Fig. 7 is provided at an end
part on a cut side in the longitudinal direction of each
supporting beam 2. Further, the elliptical spacer hole 50
illustrated in Fig. 8 is provided in one of the pair of spacers
to which the end part on the cut side in the longitudinal
direction of each supporting beam 2 is fixed. As a result,
effects similar to those of the first embodiment can be
obtained.

[0074] Further, in the embodiments described above,
the first spacer 3a, the second spacer 3b, and each sup-
porting beam 2 are formed of the H-shaped steel having
the H-shaped cross section, but the present invention is
not limited thereto. For example, it may be configured by
a member having a U-shaped cross section including a
pair of rectangular flange parts extending in one direction
and a connection part connecting the pair of flange parts
at end parts in the width direction orthogonal to the lon-
gitudinal direction of the pair of flange parts. In addition,
various shapes can be applied.

[0075] Further, in the above-described embodiments,
the beam hole in the present invention is configured by
the elliptical beam hole elongated in the direction along
the longitudinal direction of the supporting beam, but the
present invention is not limited thereto. The bolt hole
(beam hole) provided on the supporting beam side may
be configured by a normal perfect circle, and even in this
case, the same effects as those of the above-described
embodiments can be obtained.

[0076] The above-described embodiments have been
described in detail in order to describe the presentinven-
tion in an easy-to-understand manner, and are not nec-
essarily limited to those having all the described config-
urations. For example, a part of the configuration of the
embodiment can be replaced with another configuration,
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and another configuration can be added to the configu-
ration of the embodiment. In addition, it is possible to
add, delete, and replace another configuration for a part
of the configuration of the embodiment.

Reference Signs List

[0077]
1 elevator
2 supporting beam

2a first machine beam
2b second machine beam
2c rope end beam

3a first spacer

3b second spacer

5 lower flange part

5a first flange piece

5b second flange piece
6 upper flange part

7 connection part

11 lower flange part

12 upper flange part

12a first flange piece
12b  second flange piece
13 connection part

15 lower flange part

16 upper flange part
17 bolt

18 washer

20 rope support mechanism
21 support plate

30 hoistway top structure
40 elliptical beam hole

41 vibration-proof member
45 bolt

50 elliptical spacer hole

51 spacer vibration-proof member
60 hoist support base

100  hoist

101 sheave

102  drive unit

103  base part

110  hoistway

111 recess

112  beam

121 on-car pulley

130  main rope

131 rope adjustment unit
132 thimble rod

133  spring member

134  nut

135  through hole

141 weight-side pulley
161  floor surface

180 inner wall surface

190  machine room

200 hoistway top structure
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Claims

1.

A hoistway top structure comprising:

at least a pair of spacers disposed on a floor
surface of amachine room at a hoistway top; and
a supporting beam disposed such that both end
parts in a longitudinal direction are fixed to re-
spective tops of the pair of spacers, wherein
an elliptical spacer hole, which is longer in a di-
rection along the longitudinal direction of the
supporting beam, is provided on an upper sur-
face of at least one spacer of the pair of spacers
at the supporting beam side,

in the supporting beam, a plurality of beam holes
is provided along the longitudinal direction of the
supporting beam at an end part on a side dis-
posed on the top of the at least one spacer, and
the one spacer and the end part in the longitu-
dinal direction of the supporting beam arranged
at the top of the one spacer are fixed with a bolt
that passes through the elliptical spacer hole
and the beam hole provided at an upper position
overlapping the elliptical spacer hole.

The hoistway top structure according to claim 1,
wherein

the beam hole is configured by an elliptical hole elon-
gated in the direction along the longitudinal direction
of the supporting beam.

The hoistway top structure according to claim 1,
wherein

alength of the elliptical spacer hole in the longitudinal
direction of the supporting beam is set to be larger
than 2Ws + W,, where W is a diameter of the bolt,
and W, is a distance between the adjacent beam
holes provided in the longitudinal direction of the sup-
porting beam.

The hoistway top structure according to any one of
claims 1 to 3, wherein

a length of the beam hole in the longitudinal direction
of the supporting beam is set to be smaller than Wj
+ W,, where Wj is a diameter of the bolt, and W, is
a distance from an end part on another side opposite
to one side where the supporting beam extends to
an end part of the elliptical spacer hole on another
side of the one spacer in the direction along the lon-
gitudinal direction of the supporting beam.

The hoistway top structure according to any one of
claims 1 to 3, wherein

a length of the beam hole in the longitudinal direction
of the supporting beam is set to be smaller than Wj
+ W, - W,, where Wj is a diameter of the bolt, W, is
adistance between the adjacent beam holes provid-
ed in the longitudinal direction of the supporting
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beam, and W, is a distance from an end part on
another side opposite to one side where the support-
ing beam extends to an end part of the elliptical spac-
er hole on another side.

The hoistway top structure according to claim 1,
wherein

the supporting beam constitutes a hoist supportbase
that supports a hoist.

The hoistway top structure according to claim 1,
wherein

the plurality of the supporting beams is arranged
in parallel in the longitudinal direction of the sup-
porting beam, and

the plurality of supporting beams constitutes a
hoist support base that supports a hoist and a
rope support mechanism that supports end
parts of a main rope wound around the hoist.

8. Amethod forinstalling a hoistway top structure, com-

prising:

preparing a supporting beam in which a plurality
of beam holes is provided at an end part on at
least one side in a longitudinal direction;
preparing a pair of spacers in which an elliptical
spacer hole, which is longer in a direction along
the longitudinal direction of the supporting
beam, is provided on an upper surface at the
supporting beam side of at least one spacer of
the pair of spacers;

arranging the pair of spacers at predetermined
positions on a floor surface at a hoistway top;
adjusting an arrangement position of the sup-
porting beam according to an interval between
the pair of spacers, arranging an end part on
one side where the beam holes of the supporting
beam are provided at a top of the one spacer
where the elliptical spacer hole is provided, and
arranging an end part on another side of the sup-
porting beam at a top of another spacer; and
inserting a boltinto the elliptical spacer hole and
the beam hole and fixing with a nut.

9. The method for installing the hoistway top structure

according to claim 8, wherein

in the adjustment of the arrangement position of
the supporting beam, the end part of the sup-
porting beam on the side where the beam holes
are provided is cut according to the interval be-
tween the pair of spacers, and

a position of the cutting is a position closer to
one side than a beam hole provided on a most
other side from the end part on one side of the
supporting beam.
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10. An elevator comprising: a hoistway top structure, in-
cluding

at least a pair of spacers disposed on a floor
surface ofamachineroom atahoistwaytop,and %
a supporting beam disposed such that both end
parts in a longitudinal direction are fixed to re-
spective tops of the pair of spacers, wherein

an elliptical spacer hole, which is longer in a di-
rection along the longitudinal direction of the 10
supporting beam, is provided on an upper sur-
face of at least one spacer of the pair of spacers

at the supporting beam side,

in the supporting beam, a plurality of beam holes

is provided along the longitudinal direction atan 15
end part on a side disposed on the top of the at
least one spacer, and

the one spacer and the end part in the longitu-
dinal direction of the supporting beam arranged

at the top of the one spacer are fixed with a bolt 20
that passes through the elliptical spacer hole
and the beam hole provided at an upper position
overlapping the elliptical spacer hole.
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