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DESCRIPTION
DOUBLE-DECK ELEVATOR

Technical Field

The present invention pertains to @ double-deck elevator having a
2-story structure made of two cars stacked as upper/lower cars. In particular,
the present invention pertains to a double-deck elevator that allows adjustment

of the story height by changing the distance between the two cars.

Background Art

For example, the technology described inJ apanese Unexamined Patent
Application Publication No. 10-279231 has been proposed for a double-deck
elevator of this type. According to this reference, two cars are arranged as
upper/lower cars in an outer frame having a rectangular front shape that moves
up/down in an elevator hoistway. The two upper/lower cars are connected to
each other by a pantographic mechanism arranged between the two cars. The
pivot point of the pantographic mechanism is arranged on a supporting frame
connecting the intermediate portions in the longitudinal direction of the
left/right vertical beams in the outer frame. According to this reference, the
upper car is driven to move up/down by a driving means, so that the two cars
are driven to move towards or away from each other via the pantographic
mechanism so that the distance between the two cars is changed. As a result, it
is possible to adjust the story height between the two cars corresponding to the

story height of the landing floor of the lower car with this reference.

Disclosure of Invention

Technical Problem

CONFIRMATION COPY
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Since the pantographic mechanism in this reference is arranged
between the two cars in the double-deck elevator, the story height adjustment
range is limited in the direction in which the two cars to approach each other,
and such a double-deck elevator cannot be adopted in a building having floors

with relatively small story height.

Technical Solution

The present invention provides a double-deck elevator characterized by
the fact that the adjustment range of the story height in the direction in which
the two cars approach each other is increased, so that the degree of building
design freedom can be increased.

The invention described in Claim 1 provides a double-deck elevator
comprising a pair of cars arranged such that each can move up/down, a driving
device that drives at least one of the two cars to move up/down, and a linking
mechanism that is arranged to connect the aforementioned two cars with each
other and that operates to move the two cars towards each other or away from
each other; wherein the linking mechanism is located along sides of the cars.

Consequently, according to the invention described in Claim 1, the
linking mechanisms are arranged on the sides of the two cars, so that there is
no need to have a supporting frame arranged between the two cars.
Consequently, it enables a greater range of story height adjustment in the

direction in which the two cars approach each other.

Advantageous Effects
According to the present invention, it is possible to expand the
adjustment range of the story height in the direction in which the two cars

approach each other, so that the double-deck elevator of the present invention

PCT/IB2009/007677
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can also be adopted in buildings with a relatively low story height. As a result,

it is possible to dramatically increase the degree of building design freedom.

Brief Description of Drawings

Figure 1 is a schematic diagram illustrating the double-deck elevator as
a preferred embodiment of the present invention.

Figure 2 is an oblique view of the car unit shown in Figure 1.

Figure 3 is a front view of the car unit shown in Figure 1.

Exp;.anat:l.on of Reference

5  Outer frame

5a Vertical beam of outer frame

6  Upper car

7  Lower car

11 Pantographic mechanism (linking nﬁechanism)
12 First link member

13 Second link member

14  Third link member

15 Fourth link member

16 Fifth link member

17  Sixth link member

18 Pin (pivot point of pantographic mechanism)

21 Driving device

Best Mode for Carrying Out the Invention

Figures 1-3 are diagrams illustrating one possible embodiment of the

present invention. More specifically, Figure 1 is a schematic diagram
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illustrating the constitution of the double-deck elevator. Figure 2 is an oblique
view of the device shown in Figure 1. Figure 3 is a front view of the car unit
shown in Figure 1.

The double-deck elevator shown in Figure 1 uses the so-called traction
system. Car 3 is suspended from one end of main rope 2 running over drive
sheave 1a and deflector sheave 1b of hoist 1, and counterweight 4 is suspended
from the other end of main rope 2. As drive sheave 1a is driven to rotate by
means of a motor not shown in the figure, car unit 3 and counterweight 4 are
driven to move in elevator hoistway S while being guided by guide rails not
shown in the figure.

In addition to Figure 1, as shown in Figures 2, 3, car unit 3 is formed
mainly of outer frame 5 having a rectangular front shape. A pair of cars
consisting of upper car 6 and lower car 7 is arranged in the outer frame 5 such
that each can move up/down. The outer frame 5 has a pair of left/right vertical
beams 5a extending vertically, crosshead 5b connecting the upper ends of the
two vertical beams 5a, and bolster 5¢ connecting the lower ends of two vertical
beams 5a. Here, guide rollers 8 arranged on the two cars 6, 7 are guided such
that the two cars 6, 7 can move up/down along two vertical beams 5a of outer
frame 5. Also, although not shown in the figure, it is well known that one end
of main rope 2 is connected to crosshead 5b of outer frame 5.

Each of the two cars 6, 7 has inner frame 9 having a rectangular front
shape, and car chamber 10 arranged within the inner frame 9. The inner frame
9 has a pair of left/right vertical beams 9a, crosshead 9b connecting the upper
ends of the two vertical beams 9a, and bolster 9c connecting the lower ends of
two vertical beams 9a. As one example of a linking mechanism to connect the
two cars 6, 7, pantographic mechanism 11 is arranged in each of the gaps

between left/right vertical beams 9a of inner frames 9 of the two cars 6, 7 and
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left/right vertical beams 5a of outer frame 5. In other words, pantographic
mechanism 11 is arranged on each of the left/right sides of the two cars 6, 7.
Other linking mechanisms could be used with the present invention.

The two pantographic mechanisms 11 have nearly the same constitution.
The pantographic mechanisms 11 are oriented such that their width direction
corresponds to the depth direction of the two cars 6, 7. More specifically, the
two pantographic mechanisms 11 have first and fourth link members 12, 15
arranged such that their central portions cross each other, with second and fifth
link members 13 and 16 connecting the upper ends of first aﬁd fourth link
members 12, 15, respectively, to upper car 6, and with third and sixth link
members 14, 17 connecting the lower ends of first and fourth link members 12,
15, respectively, to lower car 7.

More specifically, while first link member 12 is arranged to incline
downward going toward the front of the two cars 6, 7, that is, towards the
exit/entry side of the two cars 6, 7, fourth link member 15 is arranged to incline
upward going toward the front of the two cars 6, 7. The intersection between
the first link member 12 and fourth link member 15 is rotatably connected to
the longitudinal central portions of vertical beams 5a by means of common pin
18 in outer frame 5. Also, the upper ends of second link member 13 and fifth
link member 16 are rotatably connected to the lower ends of vertical beams 9a
by means of common pin 19 of inner frame 9 for upper car 6. In addition, the
lower ends of third link member 14 and sixth link member 17 are rotatably
connected to the upper ends of vertical beams 9a by means of common pin 20
of inner frame 9 for lower car 7.

As a result, a diamond shape is formed by the upper halves of first link
member 12 and fourth link member 15 with second link member 13 and fifth

link member 16. At the same time, a diamond shape is formed by the lower
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halves of first link member 12 and fourth link member 15 with third link
member 14 and sixth link member 17. Also, the second link member 13 and
fifth link member 16 of pantographic mechanism 11 overlap in the width
direction of upper car 6 at the lower end of upper car 6. Additionally, third link
member 14 and sixth link member 17 of pantographic mechanism 11 overlap in
the width direction of lower car 7 at the upper end of lower car 7.

Here, with pin 18 serving as the pivot, pantographic mechanism 11 can
mbve to extend in the depth direction of the two cars 6, 7 while contracting in
the vertical direcﬁon, so that the two cars 6, 7 move towards each other. On the
other hand, when pantographic mechanism 11 moves to contract in the depth
direction of the two cars 6, 7 while extending in the vertical direction, the two
cars 6, 7 move away from each other.

In this embodiment, pantographic mechanism 11 is used as the linking
mechanism to drive the two cars 6, 7 to move towards each other or away from
each other. However, a scheme can also be adopted in which first link member
12 through third link member 14 or fourth link member 15 through sixth link
member 17 of pantographic mechanism 11 are omitted to form a crank
mechanism, and the crank mechanism can be used as the linking mechanism.

In addition, a pair of up/down driving devices 21 for upper car 6 is
arranged on crosshead 5b of outer frame 5. The two driving devices 21 each
have threaded shaft 22 extending in the vertical direction. The threaded shaft
22 is inserted passing through crosshead 5b of outer frame 5, and the lower end
of threaded shaft 22 is connected to crosshead 9b of inner frame 9 for upper car
6. Here, when electric motor 23 of driving device 21 is turned on, the screwing
movement function of threaded shaft 22 drives up/down so that upper car 6 is

driven to move up/down.
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In this embodiment with the constitution, when car unit 3 operates, the
story height between the two cars 6, 7 is adjusted according to the story height
of the floor where lower car 7 is to land, so that the two cars 6, 7 can land at
adjacent floors, respectively. More specifically, when the two driving devices
21 are used to drive upper car 6 to move up/down, pantographic mechanism 11
operates to drive the two cars 6, 7 to move in opposite directions, respectively,
so that the distance between the two cars 6, 7, that is, the story height, can be
quickly adjusted.

Here, the weight of lower car 7 acts on pantographic mechanism 11 to
make the pantographic mechanism 11 extend in the vertical direction. On the
other hand, the weight of upper car 6 acts on pantographic mechanism 11 to
compress it in the vertical direction. As a result, the intrinsic weights of upper
car 6 and lower car 7 cancel each other, so that electric motor 23 of driving
device 21 needs only to drive according to the load difference between upper
car 6 and lower car 7, so that the electric motor 23 for carrying out the
operation can have a lower capacity.

Here, pantographic mechanism 11 is positioned so that it is not located
between the two cars 6, 7. In one embodiment, and as shown the figures,
pantograph mechanism is arranged along the hsides of the two cars 6, 7 and
more specifically in the space between vertical beams 5a of outer frame 5 and
the two cars 6, 7. In other words, the pantographic mechanism 11 or other
member is absent between the two cars 6, 7. Consequently, the adjustment
range of the story height in the direction in which the two cars 6, 7 approach
each other is not limited by the presence of pantographic mechanism 11.

Consequently, in this embodiment, it is possible to expand the
adjustment range of the story height in the direction in which the two cars 6, 7

approach each other, so that the double-deck elevator can be adopted even in
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buildings with relatively small story height. As a result, the degree of building
design freedom can be increased significantly by using the double-deck
elevator.
Also, by arranging the pivot point of pantographic mechanism 11 on

5  vertical beams 5a of outer frame 5, the supporting frame that used to be
arranged between the two cars 6, 7 is no longer needed. As a result, outer frame
5 can be made smaller in size and lighter in weight, so that the system is
favorable with respect to space reduction and energy consumption. This is an

advantage.
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CLAIMS

1. A double-deck elevator comprising:
a pair of cars arranged such that each can move up/down,
a driving device that drives at least one of said two cars to move
up/down, and
a linking mechanism that is arranged to connect the aforementioﬁed two
cars with each other and that operates to move the two cars towards each
other or away from each other;

wherein said linking mechanism is located along sides of the cars.

2. The double-deck elevator of claim 1, wherein said linking mechanism
has a pivot point in the longitudinal central portion of a vertical beam

extending up/down in an outer frame.

3. The double-deck elevator of claim 2, wherein said linking mechanism

is arranged in the gap between said vertical beam and said two cars.

4. The double-deck elevator described in Claim 1, characterized by the
fact that the two ends, that is, the upper/lower ends, of said linking mechanism

are overlapped at the two cars in the width direction of said two cars.

5. The double-deck elevator described in Claim 4, characterized by the
fact that when said linking mechanism expands and contracts about the pivot
point, said two cars are driven to move towards or away from each other, and

at the same time, the linking mechanism width is increased/decreased in the

PCT/IB2009/007677
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depth direction of said two cars in conjunction with said expansion and

contraction.

6. The double-deck elevator described in Claim 5, characterized by the
fact that said linking mechanism has the following parts: a first link member
that is rotatably connected to said pivot point at its longitudinal central portion,
a second link member that connects the upper end of said first link member
with the upper car, and a third link member that connects the lower end of said

first link member with the lower car.

7. The double-deck elevator described in Claim 6, characterized by the
fact that said linking mechanism is a pantographic mechanism that has the
following parts: a fourth link member that is arranged to cross said first link
member and that is connected in a freely rotatable way to said pivot point at the
portion crossing the first link member, a fifth link member that connects the
upper end of said fourth link member with the upper car, and a sixth link
member that connects the lower end of said fourth linking mechanism with the

lower car.

8. The double-deck elevator described in any of Claims 1-7, characterized
by the fact that said linking mechanism is arranged on each of the two sides in

the width direction of said two cars.

9. The double-deck elevator described in any of Claims 1-8, characterized
by the fact that said driving device is arranged on the crosshead that connects
the upper ends of the left/right vertical beams in said outer frame, and this

driving device is used to drive the upper car up/down.
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