
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

15
4 

09
8

A
1

��&��
���������
(11) EP 2 154 098 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
17.02.2010 Bulletin 2010/07

(21) Application number: 07744856.1

(22) Date of filing: 07.06.2007

(51) Int Cl.:
B66B 11/02 (2006.01)

(86) International application number: 
PCT/JP2007/061526

(87) International publication number: 
WO 2008/149439 (11.12.2008 Gazette 2008/50)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC MT NL PL PT RO SE 
SI SK TR
Designated Extension States: 
AL BA HR MK RS

(71) Applicant: Mitsubishi Electric Corporation
Chiyoda-ku
Tokyo 100-8310 (JP)

(72) Inventors:  
• ANDO, Eiji

Tokyo 100-8310 (JP)
• MIYAHARA, Hideki

Tokyo 102-0073 (JP)

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

(54) ELEVATOR CAR

(57) In an elevator car, a car floor and a cage are
disposed on a lower beam. A pair of vertical stanchions
are connected to two end portions of the lower beam,
and are disposed vertically on two sides of the cage. A
pair of rod-shaped members are connected to the car
floor, and are disposed vertically on two sides of the cage.
A rectangular upper frame includes: mutually parallel first
and second upper beams; and third and fourth upper
beams that are connected between two end portions of
the first and second upper beams, the rectangular upper
frame being connected to the vertical stanchions and the
rod-shaped members above the cage. A pair of mounting
beams are connected between the first and second upper
beams. A car suspending portion to which a suspending
means is connected is disposed between the mounting
beams.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an elevator car
that is suspended inside a hoistway by a suspending
means that is connected to an upper portion.

BACKGROUND ART

[0002] In conventional elevator car frames, a quadri-
lateral lower frame that supports a cage is constituted
by: first and second floor bearing frames that are parallel
to a depth direction of a car; a first auxiliary frame that is
coupled between a front end portion of the first floor bear-
ing frame and a front end portion of the second floor bear-
ing frame; and a second auxiliary frame that is coupled
between a rear end portion of the first floor bearing frame
and a rear end portion of the second floor bearing frame.
An upper frame that is parallel to a width direction of the
cage and horizontal is disposed above the cage. Main
ropes that suspend the car are connected to the upper
frame.
[0003] A first side frame is fixed obliquely between a
first end portion of the upper frame and the front end
portion of the first floor bearing frame. A second side
frame is fixed obliquely between the first end portion of
the upper frame and the rear end portion of the first floor
bearing frame. A third side frame is fixed obliquely be-
tween a second end portion of the upper frame and the
front end portion of the second floor bearing frame. A
fourth side frame is fixed obliquely between the second
end portion of the upper frame and the rear end portion
of the second floor bearing frame (see Patent Literature
1, for example).
[0004] [Patent Literature 1]
Japanese Utility Model Laid-Open No. SHO 60-180277
(Gazette)

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0005] In conventional elevator car frame construc-
tions such as that described above, since large bending
moments act on the upper frame, it is necessary to in-
crease vertical dimensions of the upper frame, increasing
height dimensions of the car. In contrast to that, in con-
ventional machine-roomless elevators, constructions in
which a lower portion of a car is suspended in order to
reduce height dimensions of a hoistway are often adopt-
ed. However, in constructions that suspend the lower por-
tion of the car, it is necessary to ensure space on side
portions of the car through which to pass the main ropes,
increasing horizontal dimensions of the hoistway. Oper-
ations for connecting the main ropes to the car and op-
erations for replacing the main ropes are also time-con-
suming.

[0006] The present invention aims to solve the above
problems and an object of the present invention is to pro-
vide an elevator car that can reduce height dimensions
while adopting a construction in which a suspending
means is connected to an upper portion.

MEANS FOR SOLVING THE PROBLEM

[0007] In order to achieve the above object, according
to one aspect of the present invention, there is provided
an elevator car including: a lower beam; a car floor that
is disposed on the lower beam; a cage that is disposed
on the car floor; a pair of vertical stanchions that are con-
nected to two end portions of the lower beam, and that
are disposed vertically on two sides of the cage; a pair
of rod-shaped members that are connected to the car
floor, and that are disposed vertically on two sides of the
cage; a rectangular upper frame that includes: mutually
parallel first and second upper beams; and third and
fourth upper beams that are connected between two end
portions of the first and second upper beams, the rectan-
gular upper frame being connected to the vertical stan-
chions and the rod-shaped members above the cage; a
pair of mounting beams that are connected between the
first and second upper beams; and a car suspending por-
tion that is disposed between the mounting beams, and
to which a suspending means is connected.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Figure 1 is a perspective that shows an elevator car
according to Embodiment 1 of the present invention;
Figure 2 is a plan that shows the car from Figure 1;
Figure 3 is a perspective that shows an elevator car
according to Embodiment 2 of the present invention;
Figure 4 is a plan that shows the car from Figure 3;
and
Figure 5 is a perspective that shows an elevator car
according to Embodiment 3 of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0009] Preferred embodiments of the present inven-
tion will now be explained with reference to the drawings.

Embodiment 1

[0010] Figure 1 is a perspective that shows an elevator
car according to Embodiment 1 of the present invention,
and Figure 2 is a plan that shows the car from Figure 1.
[0011] In the figures, a car 1 is suspended inside a
hoistway by a plurality of main ropes 2 that constitute a
suspending means, and is raised and lowered inside the
hoistway by a driving force from a driving machine (not
shown). A pair of car guide rails 3a and 3b that guide the
raising and lowering of the car 1 are installed inside the
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hoistway.
[0012] A lower beam 4 that is parallel to a width direc-
tion of the car 1 and horizontal is disposed on a lower
portion of the car 1. A flat car floor 5 that supports pas-
sengers, loads, etc., is disposed on the lower beam 4. A
horizontal shape of the car floor 5 is a rectangular shape
(a rectangle). A cage 6 is disposed on the car floor 5.
The cage 6 has: a front surface in which a car doorway
6a is disposed; a back surface that is opposite the front
surface; first and second side surfaces that are opposite
each other; and a ceiling surface.
[0013] A pair of vertical stanchions 7a and 7b are dis-
posed vertically on two sides of the cage 6. The lower
end portions of the vertical stanchions 7a and 7b are
connected to two end portions of the lower beam 4. The
vertical stanchions 7a and 7b are disposed at identical
positions in a depth direction of the cage 6.
[0014] A pair of rod-shaped members 8a and 8b are
also disposed vertically on two sides of the cage 6. The
rod-shaped members 8a and 8b are disposed at identical
positions in a depth direction of the cage 6 behind the
vertical stanchions 7a and 7b. A vertical stanchion 7a
and a rod-shaped member 8a face the first side surface
of the cage 6, and a vertical stanchion 7b and a rod-
shaped member 8b face the second side surface of the
cage 6.
[0015] Lower end portions of the rod-shaped members
8a and 8b project below the car floor 5. A tie beam 9 is
connected between the lower end portions of the rod-
shaped members 8a and 8b. The car floor 5 is supported
on the lower beam 4 and the tie beam 9. The rod-shaped
members 8a and 8b are connected to the car floor 5 by
means of the tie beam 9. The tie beam 9 is parallel to the
width direction of the cage 6 and horizontal.
[0016] A rectangular upper frame (a four-sided frame)
10 is connected to the vertical stanchions 7a and 7b and
the rod-shaped members 8a and 8b above the cage 6.
The upper frame 10 has: mutually parallel first and sec-
ond upper beams (a front beam and a rear beam) 10a
and 10b; and mutually parallel third and fourth upper
beams (a right side beam and a left side beam) 10c and
10d that are connected between two end portions of the
first and second upper beams 10a and 10b.
[0017] In this example, the first and second upper
beams 10a and 10b are disposed parallel to the width
direction of the cage 6 so as to be spaced apart from
each other in the depth direction of the cage 6. The third
and fourth upper beams 10c and 10d are disposed par-
allel to the depth direction of the cage 6 so as to be spaced
apart from each other in the width direction of the cage
6. An upper end portion of a vertical stanchion 7a and an
upper end portion of a rod-shaped member 8a are con-
nected to a side surface of the third upper beam 10c. An
upper end portion of a vertical stanchion 7b and an upper
end portion of a rod-shaped member 8b are connected
to a side surface of the fourth upper beam 10d.
[0018] The vertical stanchions 7a and 7b are disposed
at adjacent corner portions of a quadrilateral (a rectangle)

11 (Figure 2) that is constituted by four straight lines that
join centers of the vertical stanchions 7a and 7b and cent-
ers of the rod-shaped members 8a and 8b in a vertically
projected plane. In addition, two end surfaces of the up-
per frame 10 in the width direction of the cage 6 (the side
surface of the third upper beam 10c and the side surface
of the fourth upper beam 10d) are positioned directly
above two width direction end surfaces of the car floor 5.
[0019] A pair of mounting beams 12a and 12b are con-
nected between the first and second upper beams 10a
and 10b. The mounting beams 12a and 12b are disposed
parallel to the depth direction of the cage 6 so as to be
spaced apart from each other in the width direction of the
cage 6. A car suspending portion 13 to which the main
ropes 2 are connected is fixed between the mounting
beams 12a and 12b.
[0020] The car suspending portion 13 is disposed at a
central portion of the quadrilateral 11 in the vertically pro-
jected plane, and is disposed directly above an overall
center of gravity g of the car 1 (Figure 2). A pair of upper
guide shoes 14a and 14b that engage with the car guide
rails 3a and 3b are mounted to an upper portion of the
upper frame 10. The upper guide shoes 14a and 14b are
disposed directly above the vertical stanchions 7a and
7b. A pair of lower guide shoes 15a and 15b that engage
with the car guide rails 3a and 3b are mounted to a lower
portion of the lower beam 4. The lower guide shoes 15a
and 15b are disposed directly below the vertical stan-
chions 7a and 7b.
[0021] In an elevator car 1 of this kind, load on the car
floor 5 is supported in a state of suspension by the vertical
stanchions 7a and 7b and the rod-shaped member 8a
and 8b via the lower beam 4 and the tie beam 9. In ad-
dition, the suspended load that acts on the vertical stan-
chions 7a and 7b and the rod-shaped member 8a and
8b is borne by the third and fourth upper beams 10c and
10d, and is ultimately supported by the main ropes 2 at
the car suspending portion 13 through the first and sec-
ond upper beams 10a and 10b and the mounting beams
12a and 12b.
[0022] Bending moments that correspond to distances
from the third and fourth upper beams 10c and 10d act
on connected portions between the first and second up-
per beams 10a and 10b and the mounting beams 12a
and 12b, but magnitude thereof is significantly smaller
than if one beam were disposed between the first and
second upper beams 10a and 10b. Since lengths of the
mounting beams 12a and 12b are shorter than those of
the first and second upper beams 10a and 10b, bending
moments that act on the mounting beams 12a and 12b
are also smaller. Because of this, height dimensions of
the upper frame 10 and the mounting beams 12a and
12b can be reduced while adopting a construction in
which the main ropes 2 are connected the upper portion,
enabling overall height dimensions of the car 1 to be re-
duced.
[0023] Because it is not necessary to dispose braces
on side portions of the cage 6 for suspending the car floor
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5, and only the vertical stanchions 7a and 7b and the rod-
shaped member 8a and 8b are disposed outside a region
of the cage 6 and the car floor 5 in the vertically projected
plane, space on side portions of the car 1 can be utilized
effectively to dispose hoistway equipment.
[0024] In addition, since the car floor 5 is supported on
the lower beam 4 and the tie beam 9, bending moments
that act on the car floor 5 can be suppressed, enabling
the car floor 5 to be constructed thinly and lightly.
[0025] Because the two end surfaces of the upper
frame 10 in the width direction of the cage 6 are positioned
directly above the two width direction end surfaces of the
car floor 5, and the car suspending portion 13 is also
disposed at a central portion of the quadrilateral 11 in the
vertically projected plane, and is disposed directly above
the center of gravity g, loads that act on each of the mem-
bers are distributed uniformly, enabling bending mo-
ments to be reduced.

Embodiment 2

[0026] Next, Figure 3 is a perspective that shows an
elevator car according to Embodiment 2 of the present
invention, and Figure 4 is a plan that shows the car from
Figure 3. In the figures, vertical stanchions 7a and 7b are
disposed at corner portions that are positioned at oppo-
site angles of a quadrilateral 11 in a vertically projected
plane. Rod-shaped members 8a and 8b are disposed at
remaining corner portions of the quadrilateral 11 in the
vertically projected plane. A rod-shaped member 8a and
a vertical stanchion 7b are disposed at identical positions
in a depth direction of a cage 6. A rod-shaped member
8b and a vertical stanchion 7a are also disposed at iden-
tical positions in the depth direction of the cage 6.
[0027] A lower beam 4 is connected between lower
end portions of the vertical stanchions 7a and 7b. Be-
cause of this, the lower beam 4 is disposed below a car
floor 5 so as to be oblique relative to a width direction of
the car floor 5. A tie beam 9 is connected between lower
end portions of the rod-shaped members 8a and 8b so
as to cross the lower beam 4 above the lower beam 4.
In other words, the tie beam 9 is disposed so as to be
inclined in a reverse direction to the lower beam 4 relative
to the width direction of the car floor 5. The lower beam
4 and the tie beam 9 intersect directly below an overall
center of gravity of a car 1.
[0028] A plurality of block-shaped padding members
16 (only one shown in Figure 3) are disposed on two end
portions of the lower beam 4. The car floor 5 is supported
on the tie beam 9 and the padding members 16. Guide
shoes 14a, 14b, 15a, and 15b are disposed at corner
portions that are positioned at opposite angles of the
quadrilateral 11 in a similar manner to the vertical stan-
chions 7a and 7b. Consequently, positions of the car
guide rails 3a and 3b are offset from each other in the
depth direction of the car 1. The rest of the configuration
is similar to that of Embodiment 1.
[0029] In an elevator car 1 of this kind, because bend-

ing moments that act on connected portions between the
first and second upper beams 10a and 10b and the
mounting beams 12a and 12b are small, and bending
moments that act on the mounting beams 12a and 12b
are also small, height dimensions can also be reduced
while adopting a construction in which the main ropes 2
are connected to the upper portion.

Embodiment 3

[0030] Next, Figure 5 is a perspective that shows an
elevator car according to Embodiment 3 of the present
invention. In the figure, a pair of auxiliary beams 17a and
17b are connected between mounting beams 12a and
12b. The auxiliary beams 17a and 17b are disposed par-
allel to a width direction of a cage 6 so as to be spaced
apart from each other in a depth direction of the cage 6.
A car suspending portion 13 is fixed between the auxiliary
beams 17a and 17b. In other words, the car suspending
portion 13 is mounted to the auxiliary beams 17a and
17b. The rest of the configuration is similar to that of Em-
bodiment 1.
[0031] If width dimensions of the car floor 5 are in-
creased, bending moments that act on the first and sec-
ond upper beams 10a and 10b are increased since the
first and second upper beams 10a and 10b are length-
ened and distances from connected portions between
the first and second upper beams 10a and 10b and the
mounting beams 12a and 12b to the third and fourth up-
per beams 10c and 10d are increased. In answer to that,
by interposing the auxiliary beams 17a and 17b between
the mounting beams 12a and 12b and the car suspending
portion 13, distances from the connected portion be-
tween the first and second upper beams 10a and 10b
and the mounting beams 12a and 12b to the third and
fourth upper beams 10c and 10d can be reduced. Be-
cause of this, height dimensions of the upper frame 10
and the mounting beams 12a and 12b can be reduced
even if width dimensions of the car floor 5 are large, en-
abling overall height dimensions of the car 1 to be re-
duced.
[0032] Moreover, the tie beam 9 may also be omitted,
and lower end portions of the rod-shaped members 8a
and 8b connected directly to the car floor 5.
In Embodiments 1 and 3, the rod-shaped members 8a
and 8b were disposed behind the vertical stanchions 7a
and 7b, but the vertical stanchions 7a and 7b may also
be disposed behind the rod-shaped members 8a and 8b.
In addition, the mounting beams 12a and 12b may also
be disposed parallel to the width direction of the cage 6
so as to be spaced apart from each other in the depth
direction of the cage 6.
The car 1 may also be suspended using a two-to-one (2:
1) roping method by disposing a car suspension sheave
on the car suspending portion 13.
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Claims

1. An elevator car comprising:

a lower beam;
a car floor that is disposed on the lower beam;
a cage that is disposed on the car floor;
a pair of vertical stanchions that are connected
to two end portions of the lower beam, and that
are disposed vertically on two sides of the cage;
a pair of rod-shaped members that are connect-
ed to the car floor, and that are disposed verti-
cally on two sides of the cage;
a rectangular upper frame that comprises: mu-
tually parallel first and second upper beams; and
third and fourth upper beams that are connected
between two end portions of the first and second
upper beams, the rectangular upper frame being
connected to the vertical stanchions and the rod-
shaped members above the cage;
a pair of mounting beams that are connected
between the first and second upper beams; and
a car suspending portion that is disposed be-
tween the mounting beams, and to which a sus-
pending means is connected.

2. An elevator car according to Claim 1, wherein:

two end surfaces of the upper frame in a width
direction of the cage are positioned directly
above two width direction end surfaces of the
car floor; and
the car suspending portion is disposed at a cen-
tral portion of a quadrilateral that is constituted
by four straight lines that join centers of the ver-
tical stanchions and centers of the rod-shaped
members in a vertically projected plane, and is
disposed directly above an overall center of
gravity.

3. An elevator car according to Claim 2, wherein the
vertical stanchions are disposed at adjacent corner
portions of the quadrilateral in the vertically projected
plane.

4. An elevator car according to Claim 3, further com-
prising a tie beam that is connected between lower
end portions of the rod-shaped members,
the car floor being supported on the lower beam and
the tie beam.

5. An elevator car according to Claim 2, wherein the
vertical stanchions are disposed at corner portions
that are positioned at opposite angles of the quadri-
lateral in the vertically projected plane.

6. An elevator car according to Claim 5, further com-
prising:

a tie beam that is connected between lower end
portions of the rod-shaped members so as to
cross the lower beam above the lower beam;
and
a padding member that is disposed on the lower
beam,
the car floor being supported on the tie beam
and the padding member.

7. An elevator car according to Claim 1, wherein:

a pair of auxiliary beams are connected between
the mounting beams; and
the car suspending portion is mounted to the
auxiliary beams.
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