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(54) ELEVATOR APPARATUS

(57)  An elevator device includes a car and a coun-
terweight suspended by a main rope. The drive force of
a driving machine is transmitted to the counterweight
through a drive rope. Through ascent and descent of the
counterweight, the car is caused to ascend and de-
scend. The drive rope is wrapped around a plurality of

counterweight sheaves mounted on the counterweight,
an upper hoistway sheave arranged in the upper portion
of the hoistway, and a lower hoistway sheave arranged
in the lower portion of the hoistway. All the counter-
weight sheaves are arranged coaxially on the upper por-
tion of the counterweight.
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Description
Technical Field

[0001] This invention relates to an elevator device
having a main rope suspending a car and a counter-
weight and a drive rope for transmitting the drive force
of a driving machine to the counterweight to cause the
car and the counterweight to ascend and descend.

Background Art

[0002] Fig. 12is adiagram schematically showing the
construction of a conventional elevator device similar,
for example, to the one disclosed in EP0731052A1. In
the drawing, in the upper portion of a hoistway 1, there
are arranged first and second rotatable car suspension
sheaves 2 and 3. A main rope 4 is wrapped around the
first and second car suspension sheaves 2 and 3. A car
5 and a counterweight 6 are suspended in the hoistway
1 by the main rope 4. A 1:1 roping is adopted as the rope
arrangement for the main rope 4.

[0003] Mounted on top of the counterweight 6 is an
upper counterweight sheave 7 which is rotatable.
Mounted underneath the counterweight 6 is a lower
counterweight sheave 8 which is rotatable. Arranged in
the upper portion of the hoistway 1 is an upper hoistway
sheave 9 that is rotatable. Arranged in the lower portion
of the hoistway 1 is a lower hoistway sheave 10 that is
rotatable.

[0004] A drive rope 11 is wrapped around the upper
counterweight sheave 7, the upper hoistway sheave 9,
the lower hoistway sheave 10, and the lower counter-
weight sheave 8. one end portion (the upper end por-
tion) of the drive rope 11 is connected to the top portion
of the hoistway 1. Suspended from the other end portion
(the lower end portion) of the drive rope 11 is a tension
weight 12 for imparting tension to the drive rope 11. A
2:1 roping is adopted as the rope arrangement for the
drive rope 11.

[0005] Further, connected to the lower hoistway
sheave 10 is a driving machine (not shown) for causing
the counterweight 6 to ascend and descend through the
drive rope 11.

[0006] In this elevator device, the lower hoistway
sheave 10 is rotated by the driving machine, whereby
the counterweight 6 is caused to ascend and descend
through the drive rope 11. Due to this arrangement, the
car 5 connected to the counterweight 6 through the main
rope 4 ascends and descends in the hoistway 1 along
a guide rail (not shown).

[0007] In the conventional elevator device construct-
ed as described above, the upper counterweight sheave
7 is arranged on top of the counterweight 6, and the low-
er counterweight sheave 8 is arranged underneath the
counterweight 6, so that the dimension of the counter-
weight 6 in the height direction becomes large, with the
result that the dimension of the hoistway 1 in the height
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direction is increased. This problem becomes conspic-
uous, in particular, when an emergency stop device is
mounted on the counterweight 6.

Disclosure of the Invention

[0008] This invention has been made with a view to-
ward solving the above problem in the prior art. There-
fore it is an object of this invention to provide an elevator
device capable of restraining an increase in the dimen-
sion of the counterweight in the height direction and of
effectively utilizing the space inside the building.

[0009] To this end, according to one aspect of the
present invention, there is provided an elevator device
comprising: a hoistway; a rotatable car suspension
sheave arranged in the upper portion of the hoistway; a
main rope wrapped around the car suspension sheave;
a car and a counterweight suspended in the hoistway
by the main rope; a plurality of rotatable counterweight
sheaves mounted on the counterweight; a plurality of
rotatable hoistway sheaves arranged in the upper por-
tion and the lower portion of the hoistway; a drive rope
wrapped around the counterweight sheaves and the
hoistway sheaves; and a driving machine which causes
the counterweight to ascend and descend through the
drive rope by rotating at least one of the counterweight
sheaves and the hoistway sheaves, wherein all the
counterweight sheaves are arranged on one of the up-
per portion and the lower portion of the counterweight.

Brief Description of the Drawings
[0010]

Fig. 1 is a schematic diagram showing the construc-
tion of an elevator device according to Embodiment
1 of this invention;

Fig. 2 is an explanatory diagram illustrating the rope
arrangement of a drive rope of Fig. 1;

Fig. 3 is a development of Fig. 2;

Fig. 4 is a side view showing an example of a spe-
cific layout of the elevator device of Fig. 1;

Fig. 5 is a plan view showing the elevator device of
Fig. 4;

Fig. 6 is a side view showing the positional relation-
ship between a counterweight sheave and a hoist-
way sheave of Fig. 4;

Fig. 7 is a plan view showing an elevator device ac-
cording to Embodiment 2 of this invention;

Fig. 8 is an explanatory diagram illustrating the rope
arrangement of the drive rope of an elevator device
according to Embodiment 3 of this invention;

Fig. 9 is a development of Fig. 8;

Fig. 10 is an explanatory diagram illustrating the
rope arrangement of the drive rope of an elevator
device according to Embodiment 4 of this invention;
Fig. 11 is a development of Fig. 10; and

Fig. 12 is a schematic diagram showing the con-
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struction of an example of a conventional elevator
device.

Best Mode for carrying out the Invention
[0011] Preferred embodiments of this invention will
now be described with reference to the drawings.

Embodiment 1

[0012] Fig. 1is a schematic diagram showing the con-
struction of an elevator device according to Embodiment
1 of this invention. In the drawing, first and second ro-
tatable car suspension sheaves are arranged in the up-
per portion of a hoistway 1. A main rope 4 is wrapped
around the first and second car suspension sheaves 2
and 3. A car 5 and a counterweight 6 are suspended in
the hoistway 1 by the main rope 4. A 1:1 roping is adopt-
ed as the rope arrangement for the main rope 4.
[0013] Firstthrough fourth counterweight sheaves 21
through 24 are mounted above the counterweight 6. The
first through fourth counterweight sheaves 21 through
24 are arranged coaxially and are independently rotat-
able.

[0014] In the upper portion of the hoistway 1, there
are arranged first and second upper hoistway sheaves
25 and 26. The first and second upper hoistway sheaves
25 and 26 are arranged coaxially and are independently
rotatable.

[0015] Inthe lower portion of the hoistway 1, there are
arranged first and second lower hoistway sheaves 27
and 28. The first and second lower hoistway sheaves
27 and 28 are arranged coaxially and are independently
rotatable.

[0016] A drive rope 29 is wrapped around the first
through fourth counterweight sheaves 21 through 24,
the first and second upper hoistway sheaves 25 and 26,
and the first and second lower hoistway sheaves 27 and
28. One end portion (the upper end portion) of the drive
rope 29 is connected to the top portion of the hoistway
1. From the other end portion (the lower end portion) of
the drive rope 29, there is suspended a tension weight
30 forimparting tension to the drive rope 29. A 4:1 roping
is adopted as the rope arrangement for the drive rope
29.

[0017] Connected to the first upper hoistway sheave
25 is the rotation shaft of a driving machine 31 for caus-
ing the counterweight 6 to ascend and descend through
the drive rope 29. That is, the first upper hoistway
sheave 25 also serves as the drive sheave of the driving
machine 31. Further, the first car suspension sheave 2
is provided with a brake device 32.

[0018] Next, Fig. 2 is an explanatory diagram illustrat-
ing the rope arrangement of the drive rope 29 of Fig. 1,
and Fig. 3 is a development of Fig. 2. Starting from one
end portion thereof, the drive rope 29 is wrapped around
the sheaves in the following order: the first counter-
weight sheave 21, the first upper hoistway sheave 25,
the second counterweight sheave 22, the second upper
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hoistway sheave 26, the first lower hoistway sheave 27,
the third counterweight sheave 23, the second lower
hoistway sheave 28, and the fourth counterweight
sheave 24.

[0019] Next, Fig. 4 is a side view showing an example
of a specific layout of the elevator device of Fig. 1, Fig.
5 is a plan view showing the elevator device of Fig. 4,
and Fig. 4 is a side view as seen from the direction of
an arrow V of Fig. 5. Fig. 6 is a side view showing the
positional relationship of the counterweight sheaves 21
through 24 and the hoistway sheaves 25 through 28.
[0020] Asshownin Fig. 5, the counterweight sheaves
21 through 24 and the hoistway sheaves 25 through 28
are arranged such that, in plan view, their rotation cent-
ers cross the center line 6¢ of the counterweight 6 ob-
liquely. Further, in order to lessen the overlap of the car
5 and the driving machine 31 in plan view, a thin type
hoist having a small axial dimension is used as the driv-
ing machine 31.

[0021] Further, all the counterweight sheaves 21
through 24 and all the hoistway sheaves 25 through 28
are arranged such that their rotation shafts are super-
imposed one upon the other in plan view. That is, the
upper hoistway sheaves 25 and 26 are arranged directly
above the counterweight sheaves 21 through 24, and
the lower hoistway sheaves 27 and 28 are arranged di-
rectly below the counterweight sheaves 21 through 24.
[0022] In Fig. 5, there are provided in the hoistway 1
car guide rails 33 for guiding the ascent/descent of the
car 5 and a counterweight guide rail 34 for guiding the
ascent/descent of the counterweight 6. The guide rails
33 and 34 are fixed in the hoistway 1 by a plurality of rail
brackets 35.

[0023] Further, at each hoistway floor, there is provid-
ed a hoistway door 36. The car 5 is provided with a car
door 37 opposed to the hoistway door 36.

[0024] In this elevator device, all the counterweight
sheaves 21 through 24 are arranged above the coun-
terweight 6, so that it is possible to restrain an increase
in the dimension of the counterweight 6 in the height di-
rection, making it possible to diminish the height dimen-
sion of the hoistway 1, whereby it is possible to effec-
tively utilize the space in the building.

[0025] Further, since the first through fourth counter-
weight sheaves 21 through 24 are arranged coaxially, it
is possible to simplify the construction and reduce the
number of parts.

[0026] Further, since the first and second upper hoist-
way sheaves 25 and 26 are arranged coaxially, and the
first and second lower hoistway sheaves 27 and 28 are
arranged coaxially, it is possible to further simplify the
construction and reduce the number of parts.

[0027] Furthermore, since all the counterweight
sheaves 21 through 24 and all the hoistway sheaves 25
through 28 are arranged such that, in plan view, their
rotation shafts are superimposed one upon the other, it
is possible to effectively utilize the space in the hoistway
1.
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[0028] Further, since the first car suspension sheave
2 is provided with the brake device 32, if the drive rope
29 should break, it is possible to prevent the car 5 from
falling. Thus, itis possible to provide only one drive rope
29.

Embodiment 2

[0029] Next, Fig. 7 is a plan view of an elevator device
according to Embodiment 2 of this invention. In the
drawing, the counterweight sheaves 21 through 24 and
the hoistway sheaves 25 through 28 are arranged such
that, in plan view, their rotation shafts extend parallel to
the center line 6¢ of the counterweight 6. Further, a ver-
tical type hoist having a large axial dimension is used
as a driving machine 38. otherwise, this embodiment is
of the same construction as Embodiment 1.

[0030] In this elevator device also, it is possible to
make the drive side layout compact and to effectively
utilize the space in the building.

Embodiment 3

[0031] Next, Fig. 8 is an explanatory diagram illustrat-
ing the rope arrangement of the drive rope of an elevator
device according to Embodiment 3 of this invention, and
Fig. 9 is a development of Fig. 8. In Embodiment 3, a 2:
1 roping is adopted as the rope arrangement for the
drive rope.

[0032] In the drawings, first and second counter-
weight sheaves 41 and 42 are mounted on top of the
counterweight 6. The first and second counterweight
sheaves 41 and 42 are arranged coaxially and are in-
dependently rotatable. In the upper portion of the hoist-
way 1, there is arranged a rotatable upper hoistway
sheave 43. In the lower portion of the hoistway 1, there
is arranged a rotatable lower hoistway sheave 44.
[0033] The drive rope 29 is wrapped around the first
and second counterweight sheaves 41 and 42, the up-
per hoistway sheave 43, and the lower hoistway sheave
44. One end portion (the upper end portion) of the drive
rope 29 is connected to the top portion of the hoistway
1. Atension weight 30 imparting tension to the drive rope
29 is suspended from the other end portion (the lower
end portion) of the drive rope 29.

[0034] Starting from one end portion thereof, the drive
rope 29 is successively wrapped in the following order:
the first counterweight sheave 41, the upper hoistway
sheave 43, the lower hoistway sheave 44, and the sec-
ond counterweight sheave 42.

[0035] In this way, also in the case in which the drive
rope 29 is arranged in a 2:1 roping, it is possible to re-
strain an increase in the height dimension of the coun-
terweight 6 and diminish the height dimension of the
hoistway 1 by arranging the first and second counter-
weight sheaves 41 and 42 on top of the counterweight
6. Further, by arranging the first and second counter-
weight sheaves 41 and 42 coaxially, it is possible to sim-

10

15

20

25

30

35

40

45

50

55

plify the construction and reduce the number of parts.
[0036] Here, when the upper hoistway sheave 43,
which also functions as the drive sheave, is rotated in
the direction of the arrow in the drawing, the first and
second counterweight sheaves 41 and 42 are rotated in
the same direction as each other. However, the rotating
speeds of the first and second counterweight sheaves
41 and 42 may slightly differ according to the expansion
of the drive rope 29. When a gravitational force Wg is
applied to the tension weight 30, and the drive sheave
generates a torque T, the tension applied to the first
counterweight sheave 41 is Wg + T, and the tension ap-
plied to the second counterweight sheave 42 is Wg - T.
[0037] In this way, it can happen that while the first
and second counterweight sheaves 41 and 42 rotate in
the same direction, the rotating speeds of the first and
second counterweight sheaves 41 and 42 slightly differ.
Further, the tensions applied to the first and second
counterweight sheaves 41 and 42 also differ. Thus, in-
dependently of the rope arrangement, it is necessary to
form the first and second counterweight sheaves 41 and
42 as separate components.

Embodiment 4

[0038] Next, Fig. 10 is an explanatory diagram illus-
trating the rope arrangement of the drive rope of an el-
evator device according to Embodiment 4 of this inven-
tion, and Fig. 11 is a development of Fig. 10. This Em-
bodiment 4 adopts a 3:1 roping as the rope arrangement
for the drive rope.

[0039] In the drawings, first and second counter-
weight sheaves 51 and 52 are mounted on top of the
counterweight 6. The first and second counterweight
sheaves 51 and 52 are arranged coaxially, and are in-
dependently rotatable.

[0040] In the upper portion of the hoistway 1, there
are arranged first and second upper hoistway sheaves
53 and 54. The firstand second upper hoistway sheaves
53 and 54 are arranged coaxially, and are independently
rotatable.

[0041] Inthe lower portion of the hoistway 1, there are
arranged first and second lower hoistway sheaves 55
and 56. The first and second lower hoistway sheaves
55 and 56 are arranged coaxially, and are independently
rotatable.

[0042] The drive rope 29 is wrapped around the first
and second counterweight sheaves 51 and 52, the first
and second upper hoistway sheaves 53 and 54, and the
first and second lower hoistway sheaves 55 and 56.
Both end portions of the drive rope 29 are connected to
the counterweight 6. A tension weight 30 imparting ten-
sion to the drive rope 29 is suspended from the first and
second lower hoistway sheaves 55 and 56.

[0043] Starting from one end portion thereof, the drive
rope 29 is successively wrapped around the sheaves in
the following order: the first upper hoistway sheave 53,
the first counterweight sheave 51, the second upper
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hoistway sheave 54, the first lower hoistway sheave 55,
the second counterweight sheave 52, and the second
lower hoistway sheave 56.

[0044] In this way, also in the case in which the drive
rope 29 is arranged in a 3:1 roping, it is possible to re-
strain an increase in the height dimension of the coun-
terweight 6 and diminish the height dimension of the
hoistway 1 by arranging the first and second counter-
weight sheaves 51 and 52 on top of the counterweight
6. Further, by coaxially arranging the first and second
counterweight sheaves 51 and 52, it is possible to sim-
plify the construction and reduce the number of parts.
[0045] While in the above examples the driving ma-
chine is connected to the upper hoistway sheaves, it is
also possible to connect the driving machine to other
sheaves around which the drive rope is wrapped. That
is, it is also possible to use other sheaves as the drive
sheaves. Thus, the driving machine may also be mount-
ed in the lower portion of the hoistway or on the coun-
terweight.

[0046] Further, while in the above examples the coun-
terweight sheaves are mounted only on top of the coun-
terweight, it is also possible to mount them only on the
lower side thereof.

[0047] Further, while in the above examples all the
counterweight sheaves are arranged coaxially, it is also
possible to arrange a plurality of counterweight sheaves
side by side on the upper or lower side of the counter-
weight, thereby restraining an increase in the height di-
mension of the counterweight.

[0048] Furthermore, it is also possible to use a flat
rope having a flat sectional configuration as the drive
rope. In this case, by reducing the sheave diameter, it
is possible to achieve an overall reduction in size.
[0049] Further, it is possible to use a synthetic fiber
rope consisting of a synthetic fiber such as an aramid
fiber. A synthetic fiber rope has a high friction coefficient
and is superior in flexibility. Thus, it makes it possible to
reduce the sheave diameter and achieve an overall re-
duction in size.

[0050] Further, the rope arrangement of the drive rope
is not restricted to those of the above examples; it is
possible to employ an arbitrary N:1 roping (where N is
a natural number not less than 2). That is, by making N
large while restraining an increase in the height dimen-
sion of the counterweight, it is possible for the driving
machine to be a small and inexpensive one, making it
possible to effectively utilize the space in the building.
[0051] Here, assuming that an N:1 roping is adopted
as the rope arrangement for the drive rope, the number
of counterweight sheaves is N when N is an even
number, and N-1 when N is an odd number. Further, the
number of upper hoistway sheaves is N/2 when N is an
even number and N-1 when N is an odd number. Simi-
larly, the number of lower hoistway sheaves is N/2 when
N is an even number, and N-1 when N is an odd number.
[0052] Further, when N is large, the arrangement of
the drive rope becomes rather complicated, so that it is
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desirable to use a small number of drive ropes, thus sim-
plifying the overall arrangement.

For this purpose, itis desirable to provide a brake device
on the main rope side as shown in Embodiment 1.

Claims
1. An elevator device comprising:

a hoistway (1);

arotatable car suspension sheave (2) arranged
in the upper portion of the hoistway (1);

a main rope (4) wrapped around the car sus-
pension sheave (2);

a car (5) and a counterweight (6) suspended in
the hoistway (1) by the main rope (4);

a plurality of rotatable counterweight sheaves
(21-24, 41, 42, 51, 52) mounted on the coun-
terweight (6);

a plurality of rotatable hoistway sheaves
(25-28, 53-56) arranged in the upper portion
and the lower portion of the hoistway (1);

a drive rope (29) wrapped around the counter-
weight sheaves (21-24, 41, 42, 51, 52) and the
hoistway sheaves (25-28, 53-56); and

a driving machine (31, 38) which causes the
counterweight (6) to ascend and descend
through the drive rope (29) by rotating at least
one of the counterweight sheaves (21-24, 41,
42, 51, 52) and the hoistway sheaves (25-28,
53-56),

characterized in that

all the counterweight sheaves (21-24, 41, 42,
51, 52) are arranged on one of the upper portion
and the lower portion of the counterweight (6).

2. An elevator device according to claim 1, wherein all
the counterweight sheaves (21-24, 41, 42, 51, 52)
are arranged coaxially.

3. Anelevatordevice according to claim 1 or 2, where-
in the drive rope (29) is arranged in an N:1 roping
(N is a natural number not less than 2), and wherein
the number of counterweight sheaves (21-24, 41,
42,51, 52) is N when N is an even number, and N-
1 when N is an odd number.

4. An elevator device according to any one of claims
1 to 3, wherein a plurality of hoistway sheaves
(25-28, 53-56) are arranged coaxially in at least one
of the upper portion and the lower portion of the
hoistway (1).

5. An elevator device according to any one of claims
1 to 4, wherein the rotation shafts of all the counter-
weight sheaves (21-24, 41, 42, 51, 52) and the ro-



9 EP 1 396 456 A1

tation shafts of all the hoistway sheaves (25-28,
53-56) are arranged such that, in plan view, they are
superimposed one upon the other.

An elevator device according to any one of claims
1 to 5, wherein the driving machine (31, 38) is ar-
ranged in one of the upper portion and the lower
portion of the hoistway (1), and wherein the rotation
shaft of the driving machine (31, 38) is connected
to one of the hoistway sheaves (25-28, 53-56).

An elevator device according to any one of claims
1 to 6, wherein the drive rope (29) is a flat rope with
a flat sectional configuration.

An elevator device according to any one of claims
1to 7, wherein the drive rope (29) is a synthetic fiber
rope.

An elevator device according to any one of claims
1to 8, wherein the car suspension sheave (2) is pro-
vided with a brake device (32).

10

15

20

25

30

35

40

45

50

55

10



EP 1 396 456 A1

5"\




EP 1 396 456 A1

6 —
27, 28
30

25

22 21




EP 1 396 456 A1

S

2 3 3
| s
o ‘ 'O '\_/25,26
NS
\/4
&,—"J/ 3
4\/29
4™ /J
,—{[J\_/G
[~
—1(]
\_—”/‘f
0 Hi_ 27,28
30




EP 1 396 456 A1

FIG. 5
3 35 34 6c 6 25,26
A\ \\ S )

1 M

36—
7
/ /o
3vr 35
FIG. 6
‘ 26
(
25 I L3
29 [
21 23
24 1_—22

28 ! 27




EP 1 396 456 A1

FIG. 7

33 35 34 6¢c 6 25,26 38
\ L=

7/
e

4%2 Ny

—_

1



EP 1 396 456 A1

FIG. 8

\__\\
43\/( 29
41, 42
6~
44 —~
—~—30
FIG. 9
/_/l
/
43 — T
T Wg+T
29 ~_ ~_ 4|
J 6
_—42
T” "Wg-T

a4 — Wg

12




EP 1 396 456 A1

FIG. 10 i
29~
51,52~ E
6 —
J@
55,56
30
FIG. 11 |
__
7
51
~— 6
52
55 ™ 56
~— 30

13



EP 1 396 456 A1

FIG. 12

12 — ]

~— 10

14



EP 1 396 456 A1

INTERNATIONAL SEARCH REPORT Interational application No.
PCT/JP01/04374

A. CLASSIFICATION OF SUBJECT MATTER
Int.cl’” B66B7/06

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Int. C17 B66B7/06

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2002
Kokai Jitsuyo Shinan Koho 1971-2002 Toroku Jitsuyo Shinan Koho 1994-2002

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2000-63057 A ( Kabushiki Kaisha Meidensha), 1,7-9
A 29 February 2000 (29.02.2000) (Family: none) 2-6
A JP 9-124259 A (Mitsubishi Electric CO., Ltd.), 1-9
13 May 1997 (13.05.1997),
& CN 1149549 A & JP 3225811 B2
& KR 187399 B & KR 208425 B
A EP 0731052 Al (Dover Europe Aufzlige GmbH), 1-9
11 September 1996 (11.09.1996),
& CA 2170813 A & DE 19507628 Al

D Further documents are listed in the continuation of Box C. D See patent family annex.

* Special categories of cited documents: “T”  later document published after the international filing date or

“A”  document defining the general state of the art which is not priority date and not in conflict with the application but cited to
considered to be of particular relevance understand the principle or theory underlying the invention

“E" earlier document but published on or after the international filing “X"  document of particular relevance; the claimed invention cannot be
date considered novel or cannot be considered to involve an inventive

“L”  document which may throw doubts on priority claim(s) or which is “step when the document is taken alone -
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

“O”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such
means combination being obvious to a person skilled in the art

“P”  document published prior to the international filing date but later “&”  document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
05 February 2002 (05.02.02) 19 February, 2002 (19.02.02)

Name and mailing address of the ISA/ Authorized officer

Japanese Patent Office

Facsimile No. Telephone No.

Form PCT/ISA/210 (second sheet) (July 1992)

15



	bibliography
	description
	claims
	drawings
	search report

