
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
73

3 
99

3
A

1
��&������������

(11) EP 1 733 993 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 158(3) EPC

(43) Date of publication: 
20.12.2006 Bulletin 2006/51

(21) Application number: 04726642.4

(22) Date of filing: 08.04.2004

(51) Int Cl.:
B66B 11/02 (2006.01) B66B 7/02 (2006.01)

B66B 13/28 (2006.01)

(86) International application number: 
PCT/JP2004/005063

(87) International publication number: 
WO 2005/100226 (27.10.2005 Gazette 2005/43)

(84) Designated Contracting States: 
DE

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

(72) Inventor: FUNAI, Kiyoshi,
c/o Mitsubishi Denki K.K.
Tokyo 100-8310 (JP)

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

(54) ELEVATOR APPARATUS

(57) An elevator apparatus includes: a car main body
guided by a guide rail so as to ascend and descend inside
a hoistway; a car frame disposed outside the car main
body; a guide shoe fixed to the car frame so as to move

along the guide rail; and a pressing means for pressing
the guide shoe toward the guide rail. The car main body
is displaced toward a landing by a reaction force from
the guide rail when the guide shoe is pressed against the
guide rail by actuation of the pressing means.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an elevator ap-
paratus in which a gap between a doorsill of a car door
and a doorsill of a landing door is reduced by displacing
a car toward a landing.

BACKGROUND ART

[0002] Conventional elevator apparatuses such as
that described in Japanese Patent Laid-Open No.
2000-229773 (Gazette), for example, include: an elon-
gated blocking member disposed on a car so as to block
a gap between a doorsill of a car door and a doorsill of
a landing door by pivoting; and a driving mechanism cou-
pled between the blocking member and a car door motor
so as to pivot the blocking member interdependently with
opening and closing actions of the car door.
[0003] In such elevator apparatuses, even if a user get-
ting on or off the car happens to drop something, it is
prevented from falling through the gap into the hoistway
because the blocking member pivots synchronously with
the door opening action of the car on arrival at a floor so
as to block the gap between the doorsill of the car door
and the doorsill of the landing door.
[0004] However, in such configurations, the blocking
member itself must be highly rigid in order to support
heavy loads such as freight carts, hospital stretchers,
etc., when they act directly on the blocking member, and
one problem has been that the driving force of the car
door motor must be increased in preparation for such
large loads acting on the blocking member, increasing
the size of the motor and also raising manufacturing
costs.

DISCLOSURE OF INVENTION

[0005] The present invention aims to solve the above
problems and an object of the present invention is to pro-
vide an elevator apparatus eliminating a need for a block-
ing member, and also eliminating a need for an enlarged
car door motor having a large driving force.
[0006] In order to achieve the above object, according
to one aspect of the present invention, there is provided
an elevator apparatus including: a car main body guided
by a guide rail so as to ascend and descend inside a
hoistway; a car frame disposed outside the car main
body; a guide shoe fixed to the car frame so as to move
along the guide rail; and a pressing means for pressing
the guide shoe toward the guide rail, wherein: the car
main body is displaced toward a landing by a reaction
force from the guide rail when the guide shoe is pressed
against the guide rail by actuation of the pressing means.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

Figure 1 is a front elevation showing an elevator ap-
paratus according to Embodiment 1 of the present
invention;
Figure 2 is a plan showing a roller guide from Figure
1;
Figure 3 is a front elevation of a pressing means for
pressing a first depth direction roller from Figure 2;
Figure 4 is a side elevation showing a first service
state of the elevator apparatus in Figure 1;
Figure 5 is a side elevation showing a second service
state of the elevator apparatus in Figure 1;
Figure 6 is a partial cross section showing an elevator
apparatus according to Embodiment 2 of the present
invention; and
Figure 7 is a partial cross section showing an elevator
apparatus according to Embodiment 3 of the present
invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0008] Preferred embodiments of the present inven-
tion will now be explained with reference to the drawings,
and members and portions identical or equivalent in each
of the embodiments will be given identical numbering.

Embodiment 1

[0009] Figure 1 is a front elevation showing an elevator
apparatus according to Embodiment 1 of the present in-
vention. Please note that first depth direction rollers have
been omitted from Figure 1.
[0010] A car 2 suspended by a main rope 1 and moved
vertically is disposed in a hoistway of the elevator appa-
ratus. The car 2 includes: a car main body 3; a car frame
4 disposed outside the car main body 3; and rubber vi-
bration isolators 20 disposed between the car main body
3 or the car frame 4 so as to suppress vibration of the
car main body 3. Roller guides 5 constituting a guide
shoe are fixed to each of four corners of the car frame 4.
[0011] Each of the roller guides 5, as shown in Figure
2, includes: a lateral roller 7 for restricting movement of
the car 2 in left and right directions (when viewed facing
a car door 23 disposed on a front surface of the car main
body 3) ; and a first depth direction roller 8 and a second
depth direction roller 9 for restricting movement of the
car 2 in a depth direction (toward the car 2 and toward a
landing when viewed facing the car door 23), and the
roller guides 5 are placed in contact with a pair of T-
shaped guide rails 6 extending vertically on wall surfaces
of the hoistway from each of three directions.
[0012] Pressing means 10 for pressing the first depth
direction rollers 8 toward the guide rails 6, as shown in
Figure 3, are disposed on each of the first depth direction
rollers 8 near the landing. These pressing means 10 are
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disposed on each of the first depth direction rollers 8 of
the roller guides 5 at the four corners of the car frame 4.
[0013] In the pressing means 10, a generally L-shaped
lever 11 is disposed such that a base end portion is piv-
otable around a pivot point 15 on the car frame 4. A lead-
ing end portion of the lever 11 is fixed to a shaft 21 of the
first depth direction roller 8. A first end portion of an arm
12 is fixed to an intermediate portion of the lever 11. An
expandable and contractible driving portion 13 fixed to
the car frame 4 is placed in contact with a second end
portion of the arm 12. A spring 14 for forcing an end por-
tion of the lever 11 toward the guide rail 6 so as to place
the first depth direction roller 8 in constant contact with
the guide rail 6 is disposed in a vicinity of the shaft 21.
The driving portion 13 is constituted by a voice coil motor
made up of a coil and a magnet. Here, other methods
such as electromagnetic attraction, etc., are also accept-
able.
[0014] Next, action of an elevator apparatus having
the above configuration will be explained.
[0015] As shown in Figure 4, when the car 2 arrives at
a service floor, a door opening action is started by driving
a door motor. Then, an electric current flows through the
driving portion 13, driving the driving portion 13, whereby
the driving portion 13 extends in the direction of arrow A
as shown in Figure 3, and the lever 11 integrated with
the arm 12 begins to pivot around the pivot point 15 in a
counterclockwise direction, pressing the first depth direc-
tion rollers 8 toward the respective guide rail 6 as indi-
cated by arrow B. Here, because the guide rails 6 are
fixed to the wall surfaces of the hoistway, the car 2 is
subjected to reaction forces from the guide rails 6 against
the pressure from the four first depth direction rollers 8,
whereby the car 2 displaces horizontally and approaches
a landing 22, narrowing a gap between a doorsill of the
car door 23 and a doorsill of a landing door (not shown),
as shown in Figure 5.
[0016] On the other hand, as the doors are being
closed, the driving portion 13 contracts, the lever 11 in-
tegrated with the arm 12 pivots in a clockwise direction,
and the pressure pressing the first depth direction roller
8 toward the guide rail 6 decreases. Consequently, be-
cause the reaction forces from the guide rails 6 toward
the car 2 against the pressure are also reduced, the car
2 displaces horizontally away from the landing 22, wid-
ening the gap between the doorsill of the car door 23 and
the doorsill of the landing door.
[0017] As explained above, using an elevator appara-
tus of this kind, because the car 2 is displaced toward
the landing 22 by a reaction force from the guide rails 6
when the first depth direction rollers 8 press on the guide
rails 6 due to actuation of the pressing means 10, the
need for the blocking member required conventionally is
eliminated, and problems expressly requiring an en-
larged car door motor having a large driving force in an-
ticipation of large loads acting on a blocking member can
be solved.
[0018] Moreover, in the above embodiment, the press-

ing means 10 was disposed on each of the first depth
direction rollers 8 of the roller guides 5 on the four corners
of the car frame 4, but the pressing means may also be
disposed in two places, on each of the right and left depth
direction rollers near the car door doorsill.

Embodiment 2

[0019] Figure 6 is a partial cross section showing an
elevator apparatus according to Embodiment 2 of the
present invention.
[0020] In this elevator apparatus, an optical sensor 25
constituting a distance sensor for detecting a gap dis-
tance between a car main body 3 and a landing 22 is
disposed on a car floor 24 of the car main body 3 near
the landing 22.
[0021] In this elevator apparatus, the gap distance be-
tween the main body 3 and the landing 22 is detected by
the optical sensor 25, and driving of the driving portion
13 is stopped by a signal from the optical sensor 25 before
the car main body 3 collides with the landing 22.
[0022] Moreover, the distance sensor may also be a
mechanical sensor such as a micro switch, for example,
instead of an optical sensor.
[0023] The distance sensor may also be mounted to
the landing so as to face the car floor 24.

Embodiment 3

[0024] Figure 7 is a partial cross section showing an
elevator apparatus according to Embodiment 3 of the
present invention.
[0025] In this elevator apparatus, a pressing means 26
is disposed between the car frame 4 and a car floor 24.
In this pressing means 26, a first magnetic pole 27 and
a second magnetic pole 29 are mounted to the car frame
4. A first coil 28 facing the first magnetic pole 27 and a
second coil 30 facing the second magnetic pole 29 are
each mounted to the car floor 24. A first sensor 31 for
detecting a distance between the first magnetic pole 27
and the first coil 28 is mounted to the first coil 28. A second
sensor 32 for detecting a distance between the second
magnetic pole 29 and the second coil 30 is mounted to
the second coil 30. The car floor 24 and the car frame 4
are each connected at two end portions by deforming
members 33 having a U-shaped cross section.
[0026] Moreover, a first coil and a second coil may also
be mounted to a car frame, and a first magnetic pole and
a second magnetic pole mounted to a car floor.
[0027] In an elevator apparatus according to this em-
bodiment, when a car 2 arrives at a service floor, an elec-
tric current is passed through the first coil 28, attracting
the first magnetic pole 27 toward the first coil 28 as indi-
cated by arrow C, and pressing the first depth direction
rollers 8 toward the guide rails 6 through the car frame
4. Here, because the guide rails 6 are fixed to the wall
surfaces of a hoistway, the car 2 is subjected to reaction
forces from the guide rails 6 against the pressure through
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the first depth direction rollers 8 and the car frame 4,
whereby the car 2 moves and approaches a landing 22,
narrowing a gap between a doorsill of a car door 23 and
a doorsill of a landing door.
[0028] On the other hand, as the doors are being
closed, an electric current is passed through the second
coil 30, attracting the second magnetic pole 29 toward
the second coil 30 as indicated by arrow D and reducing
the force pressing the first depth direction rollers 8 toward
the guide rails 6, and because the reaction force against
the pressure from the guide rails 6 toward the car 2 is
consequently also reduced, the car 2 separates from the
landing 22, widening the gap between the doorsill of the
car door 23 and the doorsill of the landing door.
[0029] Moreover, the passage of electric current to the
first coil 28 and the second coil 30 is switched on and off
by signals from the first sensor 31 and the second sensor
32 to ensure appropriate gaps between the doorsill of
the car door and the doorsill of the landing door when
the car door 23 is in an open state and a closed state.
[0030] Moreover, in each of the above embodiments,
cases in which roller guides are used have been ex-
plained, but of course the present invention can also be
applied to sliding guides.

Claims

1. An elevator apparatus comprising:

a car main body guided by a guide rail so as to
ascend and descend inside a hoistway;
a car frame disposed outside said car main
body;
a guide shoe fixed to said car frame so as to
move along said guide rail; and
a pressing means for pressing said guide shoe
toward said guide rail,

wherein:

said car main body is displaced toward a landing
by a reaction force from said guide rail when
said guide shoe is pressed against said guide
rail by actuation of said pressing means.

2. The elevator apparatus according to Claim 1, where-
in:

said pressing means is disposed between said
car frame and said guide shoe.

3. The elevator apparatus according to Claim 1, where-
in:

said pressing means is disposed between said
car main body and said car frame.

4. The elevator apparatus according to any one of
Claims 1 through 3,
wherein:

a distance sensor for sensing a gap distance
between said car main body and said landing is
disposed between said car main body and said
landing such that said car main body is stopped
before colliding with said landing by a signal from
said distance sensor.

5. The elevator apparatus according to Claim 2, where-
in:

said pressing means comprises:

a lever having a base end portion disposed
pivotably on said car frame and a leading
end portion disposed pivotably on said
guide shoe;
an arm having a first end portion connected
to said lever; and
a driving portion disposed between a sec-
ond end portion of said arm and said car
frame, said driving portion pressing said
guide shoe against said guide rail by ex-
tending to pivot said lever by means of said
arm.

6. The elevator apparatus according to Claim 3, where-
in:

said pressing means comprises:

a magnetic pole disposed on a first part se-
lected from said car frame and a car floor
of said car main body; and
a coil disposed so as to face said magnetic
pole on a second part selected from said
car frame and said car floor, and

an attractive force is generated between said
coil and said magnetic pole by passage of an
electric current.

7. The elevator apparatus according to Claim 6, where-
in:

a distance sensor for sensing a gap distance
between said coil and said magnetic pole is dis-
posed on a first part selected from said coil and
said magnetic pole such that said car main body
is stopped before colliding with said landing by
a signal from said distance sensor.
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