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(57) Abstract: The invention relates to an arrangement for
equalizing the rope force of a traction sheave elevator, said el-
evator comprising at least a hoisting machine (5) and a traction
sheave (6) connected to it and an elevator car (1), which is sus-
pended on a set of hoisting ropes (3) and fitted to move along
guide rails (4), the rope suspension of said elevator comprising
a rope force compensating device (20). The compensating de-
vice (20) comprises at least a first tensioning device (21) and
a second tensioning device (22). The hoisting ropes in the set
of hoisting ropes (3) are secured by one end to a point in con-
junction with the first tensioning device (21) and by the other
end to a point in conjunction with the second tensioning device
(22). The rotary motions of the tensioning device (21) and (22)
are interconnected via a transmission ratio.



WO 2007/116119 A1 |00 0T 0000

Declarations under Rule 4.17: For two-letter codes and other abbreviations, refer to the "Guid-

— as to applicant’s entitlement to apply for and be granted a  ance Notes on Codes and Abbreviations” appearing at the begin-
patent (Rule 4.17(ii)) ning of each regular issue of the PCT Gagzette.

—  of inventorship (Rule 4.17(iv))

Published:

—  with international search report



10

15

20

25

30

35

WO 2007/116119 PCT/F12007/000088

ARRANGEMENT FOR EQUALIZING ELEVATOR ROPE FORCE AND ELEVATOR

The present invention relates to an arrangement as defined
in the preamble of claim 1 for equalizing the rope force of
an elevator. The invention also relates to an elevator as

defined in the preamble of claim 10.

It is becoming increasingly common to use large suspension
ratios, e.g. 3:1 .. 9:1 and even larger, in traction sheave
elevators. This generally involves the problem that, due to
the many rope loops used, hoisting ropes of great length are
required. For the operation and safety of the elevator, it
is essential that the hoisting rope portion of the hoisting
ropes below the elevator car be kept sufficiently tightly
tensioned, and thus the amount of rope elongation to be
qompensated, or equalized, is also large. Due to the length
of the adjustment distance, it is difficult to implement the
required rope compensation sufficiently effectively using

prior-art rope compensation devices.

Another reason requiring long ropes may be a large hoisting
height of the elevator. In this case, the length of the
hoisting ropes used in the elevators is also large, and
therefore elevators having a large hoisting height also
require a compensation arrangement capable of compensating a
large elongation. In such structures, large elongations

produce problems already starting from 1:1 suspension.

The construction and quality of the materials used in
elevator technology as well as the control and operating
systems have improved so much that nowadays it is
increasingly commonly possible to implement traction sheave
elevators without wusing a counterweight at all. In these
elevator solutions, proper and reliably functioning

equalization of rope forces is very important.
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The rope force equalizing solutions used in prior art
include solutions in which the equalization is based on
various spring and lever systems. These solutions use e.g.
spring or lever systems with either end of the hoisting
ropes secured to them. However, a problem with such
solutions is the required length of adjustment distance,
because the substantially short displacement of the spring
or lever does not allow a large adjustment distance and
consequently does not permit compensation of large
elongations. This involves at least the problem that, in the
case of large suspension ratios or when long hoisting ropes
are otherwise used in tall buildings, equalization of rope
forces 1is mnot possible because of the 1length of the

adjustment distance.

A better solution for equalization in cases of a long
distance to be compensated would be a compensating sheave,
the rim of which allows a longer compensation distance for a
hoisting rope fastened to the rim than the displacement of a
spring or lever. As is known, such compensating sheaves have
been used for this purpose, but they also involve certain
problems. One of the problems is e.g. the fact that, due to
its size, the fastening of the end of the hoisting rope on
the compensating sheave takes up a large space. Therefore, a
compensating sheave with the hoisting rope ends fastened to
it in the traditional manner according to generally known
technology would have to be of a very large size to allow
the elements required for the fastening to be placed on the
compensating sheave. This would lead to the problem of
having a complicated, large and heavy compensating sheave
that is difficult to dispose in a suitable place in
conjunction with other structures of the elevator.

Additionally, even when compensating sheaves are used, the
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adjustment distance is relatively short, and thus no very

large elongations can be compensated.

International patent specification no. WO2004/067429
discloses several solutions for the compensation of rope
elongations. Of these solutions, especially the described
block and tackle arrangements work otherwise well except
that they are primarily only suited to be placed in the

shaft, separately from the car.

The object of the present invention 1s to overcome the
above-mentioned drawbacks and to achieve a reliable, simple,
economical and effective arrangement for equalizing rope
forces in an elevator, an arrangement that i1is easy to
install and enables even large elongations to be
compensated. The arrangement of the invention is
characterized by what is presented in the characterization
part of «claim 1. The elevator of the invention is
characterized by what is presented in the characterization
part of c¢laim 10. Other embodiments of the invention are
correspondingly characterized by what is disclosed in the

other claims.

Inventive embodiments are also presented in the description
part of the present application. The inventive content
disclosed in the application can also be defined in other
ways than is done in the claims below. The inventive content
may also consist of several separate inventions, especially
if the invention is considered in the light of explicit or
implicit sub-tasks or with respect to advantages or sets of
advantages achieved. In this case, some of the attributes
contained in the claims below may be superfluous from the
point of view of separate inventive concepts. Similarly,

features described in connection with each embodiment
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example of the invention can be applied in conjunction with

other embodiments as well.

The solution of the invention has the advantage of being
simple, economical, clear, versatile and effective in
structure. A further advantage is that its structure allows
the compensating device of the invention to be implemented
as a compact component that can be placed in a small space
and is thus easy to dispose in a suitable place in
conjunction with other structures of the elevator, depending
on the rope transmission. An additional advantage is that,
when the compensating device of the invention is used, an
adjustment distance of several turns can be easily provided
at the end of the hoisting ropes, which allows even very
large rope elongations to be compensated, so that it is
possible to build elevators without counterweight having
long hoisting ropes and therefore also large rope
elongations or rope springing. By varying the magnitude and
mutual ratio of the diameters of the transmission pulleys of
the compensating device, it is possible to adjust the
magnitude of the rope elongation to be compensated and the
ratio between the rope forces acting on the traction sheave
that can be standardized by the arrangement in question. Yet
another advantage is that the suspension points can be
easily disposed in a desired place and the suspension can be
implemented e.g. in a centered manner as seen from above the
elevator car, without any special extra functions. This is

very important e.g. in the case of 1:1 suspension.

In the following, the invention will be described in detail
by referring to two different embodiment examples and the

attached drawings, wherein
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Fig. 1 presents a simplified and diagrammatic side view of
an elevator solution in which an embodiment of the
invention is used,

Fig. 2 presents a simplified and diagrammatic side view of
an elevator solution wherein a second embodiment of
the invention is used, and

Fig. 3 presents a simplified and diagrammatic illustration
of the principle of a compensating device according

to the invention in oblique fromt view.

Figures 1 and 2 present simplified and diagrammatic side
views of two typical traction sheave elevators in which the
invention can be applied. The elevator 1is preferably an
elevator without machine room, in which elevator the
hoisting machine 5, provided with a control wunit 18,
together with the traction sheave 6 is mounted in the
elevator shaft. The elevator type represented by each one of
these figures is a traction sheave elevator with machine
room above, wherein an elevator car 1 fitted inside a car
frame 2 is suspended on a set of hoisting ropes 3 and the
elevator car 1 is adapted to move back and forth in the
elevator shaft along guide rails 4 in a substantially
vertical direction. The elevator receives its hoisting power
from the hoisting machine 5 by wvirtue of the friction

between the traction sheave 6 and the hoisting ropes 3.

In the solution according to Fig. 1, the hoisting ropes 3
are secured by their first end to a reel which is mounted on
the upper part of the car frame 2 and functions as a
regulating element 14, and a desired number of turns of the
end portions of the ropes are wound around the reel 14. To
obtain a sufficiently long adjustment distance, the number
of turns is at least more than one. From the reel 14, the
hoisting ropes 3 are passed over a diverting pulley 12

mounted in the upper part of the elevator shaft, from where
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the hoisting ropes 3 are passed further under a diverting
pulley 13 secured to the upper part of the car frame 2 and
further to the traction sheave 6 of the hoisting machine 5
placed in the upper part of the elevator shaft. The hoisting
ropes 3 are arranged to pass over the traction sheave 6 and
further wunder a diverting pulley 7 serving as a
counterpulley and placed in conjunction with the hoisting
machine 5, and once more over the traction sheave 6. This
arrangement allows the friction between the hoisting ropes 3
and the traction sheave 6 to be increased as compared to a
solution where the hoisting ropes 3 only pass once around
the traction sheave 6. Diverting pulleys 12 and 13 together
with the traction sheave 6 form the suspension above the
elevator car 1, where the suspension ratio is the same as
the suspension ratio in the suspension below the elevator
car. In the solution presented in Fig. 1, the suspension
ratio is 3:1, but a different suspension ratio can be used

as needed.

From the traction sheave 6 the hoisting ropes are passed
downwards to the lower part of the elevator shaft, where the
hoisting ropes pass under a diverting pulley 8 mounted in
the lower part of the elevator shaft. From here, the
hoisting ropes 3 are passed upwards over a diverting pulley
9 secured to the lower part of the car frame 2 and then
further under a second diverting pulley 10 mounted in the
lower part of the elevator shaft. From diverting pulley 10
the hoisting ropes 3 are passed to a reel secured to the
lower part of the car frame 2 and serving as a regulating
element 11, around which a desired number of turns of the
end portions of the hoisting ropes 3 are wound, after which
the second end of the ropes is secured to the reel 11. To
obtain a sufficiently long adjustment distance, the number

of turms is at least more than one.
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Compensation of the hoisting ropes 3 is implemented using a
rope force compensating device 20 disposed in conjunction
with the elevator car 1, said device comprising at least a
first or upper tensioning device 21 and a second or lower
tensioning device 22, which in the example in Fig. 1 consist
of the reels 14 and 11 and transmission pulleys 15 and 16.
In the solution according to the example, the transmission
pulley 15 of the first tensioning device 21 is connected to
one end of the reel 14 secured to the upper part of the car
frame 2, and the transmission pulley 16 of the second
tengioning device 22 is connected to one end of the reel 11
secured to the lower part of the car frame 2. The rotary
motions of the tensioning devices 21 and 22 about their
central axes are coupled together via a suitable
transmission ratio by having the transmission pulleys 15 and
16 interconnected by a belt serving as a transmission means
17, which is arranged to loop around the transmission
pulleys so that it passes over the upper transmission pulley
15 and under the lower transmission pulley 16. The effective
diameter of the upper transmission pulley 15 is greater than
the effective diameter of the lower transmission pulley 16.
The diameter ratio between the effective diameters of the
transmission pulleys 15 and 16 determines the magnitude of
the tensioning force acting on the hoisting ropes 3 and on
the traction sheave 6 and therefore also the force of
compensation of hoisting rope elongations. If the ratio
between the forces acting on the hoisting ropes 3 in the
suspension above and below the elevator car 1 is e.g. 2:1,
then the effective diameter of the upper transmission pulley
15 must Dbe substantially equal to twice the effective
diameter of the lower transmission pulley 16. The ratio
between the effective diameters of the transmission pulleys
15 and 16 is thus substantially the same as the ratio

between the rope forces acting on the traction sheave 6.
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The rope forces remain equalized and the hoisting ropes are
kept tight as the tensioning devices 21 and 22 are rotating
in a mutual relation determined by the transmission ratio,
and the compensating device 20 simultaneously adjusts the
length of hoisting ropes 3 wound around the reels at each
instant. The length of hoisting ropes 3 wound around the
reels 11 and 14 determines the amount of adjustment

tolerance available.

Fig. 2 presents a simplified diagrammatic side view of a
second typical traction sheave elevator, in which a second
embodiment of the invention is used. The solution according
to Fig. 2 differs from the solution of Fig. 1 e.g. in that
the elevator comprises a substantially small counterweight
19, which is primarily designed to control the rope dynamics
and also to provide some compensation of the weight of the

elevator car 1. The suspension ratio of this elevator is 1:1

instead of 3:1. In this solution, the rope force
compensating device 20, instead of |Dbeing placed in
conjunction with the elevator car 1, is placed in

conjunction with the counterweight 19. In structure, the
rope force compensating device 20 placed on the
counterweight 19 substantially corresponds to the
compensating device 20 placed on the elevator car 1 as

illustrated in Fig. 1.

In this solution, the first end of the hoisting rope portion
3 above the elevator car is secured to a fixed anchorage 23
in the upper part of the car frame 2, from where the
hoisting ropes 3 are passed e.g. over a diverting pulley 12
to the traction sheave 6 of the hoisting machine 5, which is
mounted in the wupper part of the elevator shaft. The
hoisting ropes 3 are arranged to pass over the traction
sheave 6 and further under a diverting pulley 7 placed in

conjunction with the hoisting machine 5 and functioning as a
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counterpulley, and once more over the traction sheave 6.
After this, the hoisting zropes 3 are passed to the
counterweight 19, where the second end of the hoisting rope
portion above the elevator car is secured to the reel of the
upper tensioning device 21 of the compensating device 20
fitted in the upper part of the counterweight 19, in a

manner corresponding to the solution according to Fig. 1.

Similarly, the first end of the hoisting rope portion 3
below the elevator car is secured to the reel of the lower
tensioning device 22 of the compensating device 20 fitted in
the lower part of the counterweight 19, 1in a manner
corresponding to the solution of Fig. 1, while the second
end is passed under diverting pulleys 8, 10 placed in the
lower part of the elevator shaft and further upwards to a
fixed anchorage 24 in the lower part of the car frame 2. In
this solution, too, the suspension ratio in the hoisting
rope portion 3 below the elevator car is 1:1. Likewise, as
in the solution according to Fig. 1, the mutual difference
in size of the tensioning devices 21 and 22 and transmission

pulleys corresponds to the force ratios used.

Fig. 3 presents a simplified and diagrammatic illustration
of the principle of a compensating device 20 according to
the invention as seen obliquely from the front. The
compensating device 20 consists of an wupper tensioning
device 21, which comprises a transmission pulley 15 and a
reel 14, and a lower tensioning device 22, which comprises a
transmission pulley 16 and a reel 11. The transmission
pulleys 15 and 16 are interconnected via a belt 17 serving
as a transmission means in such a way that substantially no
slip of the transmission means 17 on the transmission
pulleys occurs. Thus, for example, when the first
transmission pulley 15 turns about its central axis, it

forces wvia transmission by the transmission means 17 the
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second transmission pulley 16 to undergo a turning motion
about its central axis in a ratio determined by the
transmission ratio. Corresponding transmission of rotation
also works the other way round. The aforesaid transmission
ratio is determined by the difference between the effective
diameters of the transmission pulleys 15 and 16. In the case
according to the example, the intended force ratio is 2:1,
so the wupper transmission pulley 15 has an effective
diameter substantially twice as large as that of the lower
transmission pulley 16. The force ratio is chosen according
to the frictional grip provided by the traction sheave in
such manner that the better the frictional grip achieved,

the greater a force ratio can be used.

Tn the situation illustrated in Fig. 3, the set of hoisting
ropes 3 consists of three hoisting ropes placed side by
side, each one of which is secured by its ends to the reels
11 and 14 and wound around the reels in at least about three
turns. This solution makes it possible to achieve a
tolerance permitting a large adjustment of the hoisting

ropes 3.

Tt is obvious to a person skilled in the art that different
embodiments of the invention are not exclusively limited to
the examples described above, but that they can be varied
within the scope of the claims presented below. Thus, for
example, the structure of the compensating device may vary.
For example, instead of a belt, some other appropriate
transmission means, such as e.g. a rope, chain or a
corresponding force transmission means can be used to
connect the tensioning devices. The force can also be
transmitted between the tensioning devices by toothed

engagement.
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It is algo obvious to a person skilled in the art that the
invention can just as well be used with other suspension
ratios and in other types of suspension besides those
described in the example. For example, the number and
disposal of diverting pulleys can be varied, and so can the
placement of the compensating system. The compensating
device may be placed e.g. in a fixed location in the
elevator shaft. In practice, the compensating systems of
elevators with even suspension ratios must be fixedly
mounted in the elevator shafé, and the compensating systems
of elevators with odd suspension ratios must be movable with

the elevator car.

Tt is further obvious to a skilled person that the solution
of the invention can also be implemented using other force
ratiogs besides the 2:1 ratio described by way of example.
The force ratio can be easily changed by altering the

difference of size between the transmission pulleys.

It is additionally obvious to a skilled person that,
although the 1:1 suspension described in the example
comprises a small counterweight, which is primarily designed
to control the rope dynamics, the invention can just as well
be used in traction sheave elevators provided with a larger
counterweight and also in traction sheave elevators having

no counterweight at all.

It is further obvious to a skilled person that, depending on
the solution, the transmission pulieys of the transmission
means may also be placed side by side at substantially the
same height, in which case, however, the hoisting ropes have

to be somewhat longer than in the solution described above.

It is likewise obvious to a skilled person that the reels of

the ‘tensioning devices may be of mutually different
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diametric size, in which case the transmission ratio
required for the force ratio is produced directly in the
ratio between the diameters of the reels and no separate

transmission pulleys are needed at all.
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CLAIMS

1. Arrangement for equalizing the rope force of an elevator,
said elevator comprising at least a hoisting machine (5) and
a traction sheave (6) éonnected to it and an elevator car
(1), which is suspended on a set of hoisting ropes (3) and
fitted to move along guide rails (4), the rope suspension of
said elevator comprising a rope force compensating device
(20), characterized in that the compensating device (20)
comprises at least a £first tensioning device (21) and a
second tensioning device (22), and that the hoisting ropes
in the set of hoisting ropes (3) are secured by one end to a
point in conjunction with the first tensioning device (21)
and by the other end to a point in conjunction with the
second tensioning device (22), and that the rotary motions
of the tensioning devices (21) and (22) are interconnected

via a transmission ratio.

2. Arrangement according to claim 1, characterized in that
the tensioning devices (21 and 22) are provided with
transmission pulleys (15 and 16) having mutually different
effective diameters, said transmission pulleys (15 and 16)
being interconnected via a transmission means (17)

transmitting rotary motion.

3. Arrangement according to claim 1 or 2, characterized in
that the hoisting ropes in the portion of the set of
hoisting ropes (3) substantially above the car (1) are
secured by one end to a point in conjunction with the first
tensioning device (21), and that the hoisting ropes in the
portion substantially below the car (1) are secured by one
end to a point in conjunction with the second tensioning

device (22).
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4. Arrangement according to claim 1, 2 or 3, characterized
in that the first tensioning device (21) consists of a reel-
like regulating element (14) connected to transmission
pulley (15) while the second tensioning device (22) consists
of a reel-like regulating element (11) substantially
corresponding to reel-like regulating element (15) and
connected to transmission pulley (16), and that the hoisting
ropes (3) are secured by one end to the regulating element
(14) of the first tensioning device (21) and by the other
end to the regulating element (11) of the second tensioning
device (22), and that the hoisting ropes (3) are arranged to
run substantially upwards from the regulating element (14)
of the first tensioning device (21) and, correspondingly,
substantially downwards from the regulating element (11) of

the second tensioning device (22).

5. Arrangement according to any one of the preceding claims,
characterized in that the hoisting ropes (3) at each end
thereof are arranged to be coiled in at least more than one
turn around that regulating element (11, 14) to which the

gsaid end is secured.

6. Arrangement according to any one of the preceding claims,
characterized in that the effective diameter of the
transmission pulley (15) of the first tensioning device (21)
exceeds the effective diameter of the transmission pulley
(16) of the second tensioning device (22) by an amount

corresponding to the rope force ratio used.

7. Arrangement according to any one of the preceding claims,
characterized in that the compensating device (20) is

disposed in conjunction with the elevator car (1).
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8. Arrangement according to any one of the preceding claims,
characterized in that the elevator also comprises a
counterweight (19), and that the compensating device (20) is

disposed in conjunction with the counterweight (19).

9. Arrangement according to any one of the preceding claims,
characterized in that the transmission means (17)
transmitting rotation between the tensioning devices (21 and

22) is a toothed belt or other belt or a rope or chain.

10. Elevator, comprising at least a hoisting machine (5) and
a traction sheave (6) counnected to it and an elevator car
(1), which is suspended on a set of hoisting ropes (3) and
fitted to move along guide rails (4), the rope suspension of
said elevator comprising a rope force compensating device
(20), characterized in that the compensating device (20)
comprises at least a first tensioning device (21) and a
second tensioning device (22), and that the hoisting ropes in
the set of hoisting ropes (3) are secured by one end to a
point in conjunction with the first tensioning device (21)
and by the other end to a point in conjunction with the
second tensioning device (22), and that the rotary motions
of the tensioning devices (21) and (22) arxe interconnected

via a transmission ratio.



WO 2007/116119

1/3

18— ﬂ \ 12
Q<@

15
21
N
13—~ A4
3\/‘\ \-_/20
17
1— \\"\2
0|~ G—1a
N _(
S22
4
) g

PCT/F12007/000088



WO 2007/116119 PCT/F12007/000088

18—

12

4

|23
S
1—" in [~
24
8\@_@;/—1 0

Fig. 2



WO 2007/116119 PCT/F12007/000088

3/3

21

/

(l | . 15‘

3— (( \ \ 16

Fig. 3




INTERNATIONAL SEARCH REPORT

International application No

PCT/FI2007/000088

CLASSIFICATION OF SUBJECT MATTER
B66B7/10

A
INV.

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

B. FIELDS SEARCHED

B66B

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data, PAJ

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Gategory* | Citation of document, with indication, where appropriate, of the relevant passages

X FR 2 532 924 Al (LINDEN ALIMAK AB [SEI) 1-7,10
16 March 1984 (1984-03-16)

A abstract; figures 1,2 8,9

X SU 996 318 Al (MOGILEVSKIJ PK TI SP T 1,4,5,
OSNAST [SU]) 15 February 1983 (1983-02-15) 8-10

A figures 1-3 2,3,6

X US 5 437 347 A (BIEWALD JOACHIM [DE] ET 1-3,6-8,
AL) 1 August 1995 (1995-08-01) 10

A abstract; figures 1,la 4,5,9

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

*A* document defining the general state of the ast which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

*L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"Q* document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

'T* later document published after the iniernational filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
m?tr]\ts, such combination being obvious to a person skilled
inthe art.

*&" document member of the same patent family

Date of the actual completion of the international search

20 July 2007

Date of mailing of the intemational search report

01/08/2007

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk
Tel. (+31~70) 340-2040, Tx. 31 651 epo i,
Fax: (+31-70) 340~-3016

Authorized officer

Nelis, Yves

Fomm PCT/1SA/210 {second sheet) (April 2005)

Relevant to claim No.




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/F12007/000088
Patent document Publication Patent family Publication
cited in search report date member(s) date
FR 2532924 Al 16-03-1984 AU 564429 B2 21-08-1986
AU 8840782 A 22-03-1984
CA 1169365 Al 19-06-1984
SE 425900 B 22~11-1982
SE 8102548 A 22-11-1982
us 4502570 A 05-03-1985
SU 996318 Al 15-02-1983  NONE
US 5437347 A 01-08-1995  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report

