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A HANDLE FOR USE WITH A POWER TOOL

TECHNICAL FIELD

The invention relates to a handle for use with a power tool.

BACKGROUND

Typically, handheld power tools include a handle formed on or fixed to a
housing of the tool for a user to grasp and guide the tool during operation. Some
tools may, additionally, be provided with an auxiliary handle, allowing the user
to grasp the tool with both hands, providing the required additional control and

leverage to complete operations such as drilling and fastening.

During operation of the tool, vibration may be generated at the tool bit or
the like working on the workpiece, and transferred to the other portions of the
tool including both handles, and to the hands and arms of the user, increasing

fatigue of the user.

An object of the present invention is to address the above problem, to
overcome or substantially ameliorate the above disadvantages or, more

generally, to provide a vibration damping handle for use with a power tool.

SUMMARY

In a first aspect, there is provided a handle for use with a power too],
comprising a coupling portion and a gripping portion, a connector for connecting
the gripping portion to the coupling portion, and a resilient deformable member
provided with and extended along the gripping portion. The coupling portion is
configured to detachably couple the handle to said power tool. The gripping

portion is in connection with the coupling portion for gripping by a user. The
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resilient deformable member and the gripping portion are integrated along

length for simultaneous deformation.

In one embodiment of the first aspect, the resilient deformable member
and the gripping portion are integrated continuously or at discrete positions

along the length for flexing in unison.

In one embodiment of the first aspect, the resilient deformable member is
in engagement with the connector to function as a cantilever for damping

vibration from the coupling portion to the gripping portion.

In one embodiment of the first aspect, the gripping portion includes a
body with a cavity for receiving the resilient deformable member that extends

along length of the gripping portion.

In one embodiment of the first aspect, the cavity and the resilient
deformable member are shaped complementarily and extend along length of the

gripping portion in unison.

In one embodiment of the first aspect, the resilient deformable member

takes the form of a helix.

In one embodiment of the first aspect, the body includes a void that

extends along length of the gripping member.

In one embodiment of the first aspect, the resilient deformable member,
the cavity and the void extend co-axially in the body along length of the gripping

portion.

In one embodiment of the first aspect, the resilient deformable member

runs around the void in a configuration that the resilient deformable member is

PCT/CN2021/093777
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displaced at a constant distance from the void along its length.

In one embodiment of the first aspect, the connector includes a shaft that

spans across the coupling portion and the gripping portion.

In one embodiment of the first aspect, at least a first end portion of the

shaft extends into the void of the gripping member.

In one embodiment of the first aspect, the first portion of the shaft is

maintained in suspension within the void of the gripping member.

In one embodiment of the first aspect, the connector is in connection with

the resilient deformable member via a coupler.

In one embodiment of the first aspect, the resilient deformable member is

fixedly joined with the coupler to form a one piece structure.

In one embodiment of the first aspect, the shaft is inserted into the

coupler for coupling therewith.

In one embodiment of the first aspect, the handle further includes a guard
located at an end portion of the coupling portion and in proximity to the coupler

for guarding against it.

In one embodiment of the first aspect, a second end portion of the shaft
includes a formation which is received by a receiver of the coupling portion for

fixed engagement.

In one embodiment of the first aspect, the resilient deformable member

extends along substantially entire length of the gripping portion.
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In one embodiment of the first aspect, the void extends along entire

length of the gripping portion.

In one embodiment of the first aspect, the guard and the coupler are

arranged concentrically on the shaft.

In one embodiment of the first aspect, the gripping portion is made of a

material selected from a group containing elastomer and rubber.

In one embodiment of the first aspect, the gripping portion and the

coupling portion are arranged on a same axis.

In one embodiment of the first aspect, the resilient deformable member,

the cavity and the void extend along the same axis.

In a second aspect, there is provided a power tool including a main handle
and an auxiliary handle configured as the handle in accordance with the first
aspect. The power tool may be a rotary hammer or drill.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will now be described, by way of example,

with reference to the accompanying drawings in which:

Figure 1 is a perspective view of a power tool with a handle in accordance

with an embodiment of the invention;

Figure 2 is a perspective view of the handle of Figure 1;

Figure 3 is a perspective view of the handle of Figure 1, with a portion of

the gripping portion removed;

PCT/CN2021/093777
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Figure 4 is a cross-sectional view of the handle of Figure 1;

Figure 5 is a cross-sectional view of a portion of the gripping portion of

Figure 1;

Figure 6 is a perspective view of a connector and a resilient deformable

member of the handle of Figure 1; and

Figure 7 is a perspective view of a nut and a washer in accordance with an

embodiment of the invention.

DETAILED DESCRIPTION

Before any embodiments of the invention are explained in detalil, it is to
be understood that the invention is not limited in its application to the details of
construction and the arrangement of components set forth in the following
description or illustrated in the following drawings. The invention is capable of
other embodiments and of being practiced or of being carried out in various
ways. Also, it is to be understood that the phraseology and terminology used
herein is for the purpose of description and should not be regarded as limiting.
Terms of degree, such as “substantially” or “generally” are understood by those
of ordinary skill to refer to reasonable ranges outside of the given value, for
example, general tolerances associated with manufacturing, assembly, and use of

the described embodiments.

Figure 1 shows a power tool, in the form of a rotary hammer 100, with a
handle 200 in accordance with an embodiment of the invention. The rotary
hammer 100 includes a housing 102, a tool bit (e.g., a drill bit) 104 defining a
working axis A and removably coupled to the housing 102 for performing work

on a workpiece (not shown), and a motor 106 disposed within the housing 102

PCT/CN2021/093777
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and coupled to the tool bit 104 for transmitting torque to the tool bit 104. The
rotary hammer 100 also includes a main handle 108 coupled to the housing 102
opposite to the tool bit 104 and including a battery receptacle for removably
receiving a rechargeable battery pack 110 for providing electrical power to
activate a drive mechanism (not shown) and the motor 106 disposed within the
housing 102, for operating (e.g., impacting or rotating) the tool bit 104. The main
handle 108 may be provided with an over-moulded gripping portion to provide
increased user comfort. In addition to the main handle 108, the rotary hammer
100 also includes an auxiliary handle 200 detachably coupled to the housing 102
between the main handle 108 and the tool bit 104 proximate the tool bit 104,
such that the user may hold the rotary hammer 100 with both hands and with
different orientations and angles relative to the main handle 108 during

operation, facilitating balance, manage, and control of the rotary hammer 100.

Operation of the rotary hammer 100 may produce vibration at least due
to the rotation motion and the reciprocating motion of the drive mechanism and
intermittent contact between the tool bit 104 and the workpiece. Such vibration
may generally occur along the working axis A of the tool bit 104. Depending on
the use of the rotary hammer 100 and the orientation and angle of the auxiliary
handle 200 relative to the main handle 108, vibration may also occur along a
direction orthogonal to the direction of the working axis A. In the illustrated
embodiment, the auxiliary handle 200 helps attenuate the vibration being
transferred from the tool bit 104 to the auxiliary handle 200, and therefore to the

user of the rotary hammer 100.

Referring to Figures 2 to 6, the auxiliary handle 200 includes an elongate
body 202 defining a main axis B and having a coupling portion 204 configured to
detachably couple the handle 200 to the rotary hammer 100, and a gripping
portion 206 in connection with the coupling portion 204 along the main axis B of
the handle 200 for gripping by the user. In this embodiment, the gripping portion

206 is arranged in alignment with the coupling portion 204. The coupling
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portion 204 and the gripping portion 206 include complementary shape end
portions, e.g, recess 208 and boss 210 (Figure 4), via which they engage and
connect. The coupling portion 204 includes a body 212, a clamp 214 extending
from the body 212, and a depth adjustment member 216 provided on one side of
the body 212. The depth adjustment member 216 spans across a substantial
length of the body 212 and the clamp 214 on a same side. The clamp 214 is
formed from a continuous strap of material, preferably metal. The clamp 214
includes a ring with an opened end. Two end portions of the strap at the opened
end are arranged adjacent and parallel to one another. In other words, the two
end portions extend from the open end of the ring to form a pair of arms that run
parallel to each other. As such the clamp 214 may be considered to include, at
one end, a circular opening 218 through which a portion of the housing 102 of
the rotary hammer 100 adjacent the tool bit 104 can be inserted and clamped
and, at the opposite end, two arms 220 (Figure 4) extending away from the
opening 218 and being configured to facilitate coupling with the gripping portion
206, as will be discussed later. The depth adjustment member 216 includes a
hole 222 for receiving a rod (not shown). A releasable lock is provided to allow
for movement of the rod in the hole 222 and to lock the rod in place when the

rod is moved to a desired position.

The gripping portion 206 has a generally cylindrical body with an
expanded head. The gripping portion 206 may be made of (e.g. injection-
moulded or over-moulded with) an anti-vibration material selected from a group
containing elastomer and rubber for damping vibration transferred thereto. An
outer surface of the gripping portion 206 has a grip enhancing formation or has a
grip enhancing configuration, which enhances gripping by increasing friction
between the user’s hand and the gripping portion 206. The expanded head of the
gripping portion 206 is at the end in proximity to the coupling portion 204. It
functions as a guard 224 to protect the hand of a user from the power tool 100.
For example, the guard 224 may prevent the user’s hand from gradually moving

upwards towards the tool 100 and the tool bit 104 due to continuous vibration

PCT/CN2021/093777
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and oscillation of the tool 100 thus the handle 200 during operation.

The gripping portion 206 also includes a generally cylindrical elongated
void 226 in the body extending centrally through and along substantially the
entire length of the gripping portion 206. The elongated void 226 is configured to
partially receive a connector 228 for connecting the gripping portion 206 to the
coupling portion 204. The connector 228 includes a shaft 234 that spans across
the gripping portion 206 and the coupling portion 204 to connect the two. The
shaft 234 has two opposite end portions, i.e. first and second end portions. The
first end portion extends into and is received in the void 226 of the gripping
portion 206. The second end portion is inserted into and received in the coupling
portion 204. The first end portion of the shaft 234 is a free end maintained in
suspension within the void 226. The second end portion of the shaft 234 includes
a formation 248 which is received by a receiver of the coupling portion 204 for
fixed engagement therewith. The formation 248 is accommodated in a
correspondingly shaped receiver (e.g. aperture) provided on the two arms 220 of
the clamp 214 within the body 212 of the coupling portion 204 for fixed
connection. Specifically, the formation 248 has a T-shaped enlarged end 250 with
two opposite tip portions 252 extending substantially perpendicularly to a
longitudinal axis of the shaft 234 thus the main axis B of the handle 200. The two
tip portions 252 are each configured to engage with and hook onto respective
apertures on each of the relevant arm 220 of the clamp 214, thereby fixedly

connecting the connection end portion 236 with the coupling portion 204.

To fix the shaft 234 in position in use, the auxiliary handle 200 further
includes a fastener or coupler (e.g. a flange nut) 245 that is coupled to the shaft
234. The flange nut 245 includes a nut portion 246 received within the boss 210
of the gripping portion 206, and a flange portion 242 integrally formed with the
nut portion 246 and acting as a washer. The flange portion 242 is embedded in

and fixed to the guard 224 of the gripping portion 206.
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An annular washer or a guard 240 is separated from the nut 245. It is
slightly thicker than the flange portion 242, and is provided between the
coupling portion 204 and the gripping portion 206 at an end portion of the
coupling portion 204 and in proximity to the coupler 245. The washer 240
guards against the coupler 245, and is used for separating and reducing friction
between the coupling portion 204 and the gripping portion 206, thereby
preventing damages to the coupling portion 204 by the nut 245 during operation
of the power tool 100. The washer 240 is received in the recess 208 of the body
212 of the coupling portion 204. The nut 245 for fixing the shaft 234 is engaged
with the annular washer 240, with the shaft 234 inserted into and extending
through the washer 240, the nut portion 246, and the flange portion 242 from
the body 212 of the coupling portion 204 into the void 226 of the gripping
portion 206. The nut portion 246, the flange portion 242, as well as the annular

washer 240 are arranged concentrically on the shaft 234.

In addition to the anti-vibration material, the auxiliary handle 200 is
further provided with a resilient deformable member, e.g. a spring 256, to
attenuate vibrations transferred from the coupling portion 204 to the gripping
portion 206. The spring 256 is provided with and extended along the gripping
portion 206. The spring 256 takes the form of a helix that runs around the void
226 in a configuration that the spring 256 is displaced at a constant distance
from the void 226 along its length. The spring 256 is received in a cavity in the
form of a helical channel 254 in the body of the gripping portion 206 that extends
around and along the void 226, such that the void 226, the spring 256 and the
helical channel 254 extend co-axially with the main axis B of the handle 200 in
the body along length of the gripping portion 206. The spring 256 and the helical
channel 254 are shaped complementarily and extend along length of the gripping

portion in unison.

The spring 256 is in engagement and in connection with the connector

228 via the coupler 245, to function as a cantilever for damping vibrations from
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the coupling portion 204 to the gripping portion 206. Preferably, the spring 256
is fixedly coupled (i.e. welded) to the flange portion 242 of the nut 245 to form a
single component. The spring 256 and the gripping portion 206 are also
integrated continuously along substantially entire length for simultaneous
deformation and flexing in unison, facilitating vibration attenuation along length

of the gripping portion 206 during operation of the rotary hammer 100.

The gripping portion 206 with the helical channel 254 may be formed via
injection moulding, with the spring 256 placed inside the mould before the
molten anti-vibration material is injected into the mould. As such, the spring 256,
the nut 245 are both embedded in the gripping portion 206, with the spring 256
tightly fitted in the helical channel 254.

Figure 7 shows an alternative embodiment of a nut 246’ and an annular
washer 242’ that may be used with the auxiliary handle 200. Different from the
above embodiment with reference to Figures 2 to 6 where the nut portion 246 is
integrally formed with the flange portion 242, the nut 246’ and the annular
washer 242’ are separate components that are coupled together. The spring 256
may be joined with the washer 242’ to form a single component, in the same
manner described above. In this embodiment, the nut 246’ for fixing the shaft
234 is sandwiched between and engaged with the annular washers 242°, 240,
with the shaft 234 extending through the washer 240, the nut 246’, and the
washer 242’ from the body 212 of the coupling portion 204 into the void 226 of
the gripping portion 206. The washer 242’ and the nut 246’ as well as the washer

240 are arranged concentrically on the shaft 234.

The embodiments of the present invention provides an auxiliary handle
for use with a power tool that achieves vibration reduction. With the gripping
portion being made of an anti-vibration material, the resilient deformable
member, which is integrated with the gripping portion substantially along its

entire length, allows vibration and oscillation transferred from the tool bit to the

PCT/CN2021/093777
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entire length of the handle from the clamp of the coupling portion to the end of
the gripping portion via the connector and the spring to be maximally attenuated,
thus greatly mitigating fatigue and discomfort of the user caused by such

vibration.

It will be appreciated by persons skilled in the art that numerous
variations and/or modifications may be made to the invention as shown in the
specific embodiments without departing from the spirit or scope of the invention

as broadly described.

For example, the illustrated handle may be used with a power tool other
than the illustrated rotary hammer. For example, the handle may be used with
other corded or cordless handheld power tools such as an angle grinder, a mitre
saw, a polishing machine, a drill, a hammer drill, etc. The handle may be
integrally formed with the power tool. The handle may be used as a main handle

of the power tool, instead of an auxiliary handle.

The handle may have a structure and shape different from the illustrated
handle. For example, the coupling portion and the gripping portion may be
integrally formed, and the connector may be omitted. Instead of extending along
the entire length of the gripping portion, the elongated void in the gripping
portion may partially extend the length of the gripping portion. The spring and
the gripping portion may be integrated as discrete positions along length,
provided that the spring and the gripping portion can flex in unison to reduce
vibration transferred thereto. The connector and the resilient deformable
member may be arranged offset to the main axis of the handle. Alternatively, the
handle may include a plurality of resilient deformable members arranged
circumferentially of the elongated void in the gripping portion. The spring and
the flange nut or the nut and the washer may all be integrally formed as a one-
piece structure. The resilient deformable member may have structures other

than a spring, thus the helical channel receiving the resilient deformable member
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may also have other structures and shapes.

The described embodiments of the invention should therefore be

considered in all respects as illustrative, not restrictive.
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CLAIMS

1. A handle for use with a power tool comprising:

a coupling portion configured to detachably couple the handle to said
power tool;

a gripping portion in connection with the coupling portion for gripping by
a user;

a connector for connecting the gripping portion to the coupling portion;
and

a resilient deformable member provided with and extended along the
gripping portion, wherein the resilient deformable member and the gripping

portion are integrated along length for simultaneous deformation.

2. The handle as claimed in claim 1, wherein the resilient deformable
member and the gripping portion are integrated continuously or at discrete

positions along the length for flexing in unison.

3. The handle as claimed in claim 2, wherein the resilient deformable
member is in engagement with the connector to function as a cantilever for

damping vibration from the coupling portion to the gripping portion.

4, The handle as claimed in any one of claims 1 to 3, wherein the gripping
portion includes a body with a cavity for receiving the resilient deformable

member that extends along length of the gripping portion.

5. The handle as claimed in claim 4, wherein the cavity and the resilient
deformable member are shaped complementarily and extend along length of the

gripping portion in unison.

6. The handle as claimed in claim 4 or claim 5, wherein the resilient

deformable member takes the form of a helix.
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7. The handle as claimed in any one of claims 4 to 6, wherein the body

includes a void that extends along length of the gripping member.

8. The handle as claimed in claim 7, wherein the resilient deformable
member, the cavity and the void extend co-axially in the body along length of the

gripping portion.

9, The handle as claimed in claim 8, wherein the resilient deformable
member runs around the void in a configuration that the resilient deformable

member is displaced at a constant distance from the void along its length.

10. The handle as claimed in any one of claims 1 to 9, wherein the connector

includes a shaft that spans across the coupling portion and the gripping portion.

11. The handle as claimed in claim 10, wherein at least a first end portion of

the shaft extends into the void of the gripping member.

12. The handle as claimed in claim 11, wherein the first portion of the shaft is

maintained in suspension within the void of the gripping member.

13. The handle as claimed in claim 12, wherein the connector is in connection

with the resilient deformable member via a coupler.

14. The handle as claimed in claim 13, wherein the resilient deformable

member is fixedly joined with the coupler to form a one piece structure.

15. The handle as claimed in claim 13 or claim 14, wherein the shaft is

inserted into the coupler for coupling therewith.

PCT/CN2021/093777
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16. The handle as claimed in any one of claims 13 to 15, further including a
guard located at an end portion of the coupling portion and in proximity to the

coupler for guarding againstit.

17. The handle as claimed in claim 12 or claim 13, wherein a second end
portion of the shaft includes a formation which is received by a receiver of the

coupling portion for fixed engagement.

18. The handle as claimed in any one of claims 1 to 17, wherein the resilient
deformable member extends along substantially entire length of the gripping

portion.

19. The handle as claimed in any one of claims 7 to 15, wherein the void

extends along entire length of the gripping portion.

20. The handle as claimed in claim 16, wherein the guard and the coupler are

arranged concentrically on the shaft.

21. The handle as claimed in any one of claims 1 to 20, wherein the gripping
portion is made of a material selected from a group containing elastomer and

rubber.

22. The handle as claimed in any one of claims 1 to 21, wherein the gripping

portion and the coupling portion are arranged on a same axis.

23. The handle as claimed in claim 22, wherein the resilient deformable

member, the cavity and the void extend along the same axis.

PCT/CN2021/093777



PCT/CN2021/093777
1/7

WO 2022/236800

T 2an81y

e T e e ) |
\...ii..iz.h,...\

01

N
.y o RN, —

et T
ST s o e
e R i vt et oee et

e L e AR A A

oot -



WO 2022/236800 2/7 PCT/CN2021/093777

Figure 2




PCT/CN2021/093777
3/17

WO 2022/236800

¢ 2ang1y




PCT/CN2021/093777

WO 2022/236800

¥ 2an31y




WO 2022/236800
5/17

226

il
]

|
|
0
‘Sif}
O
? @ LN
O o
{ ol . B
0 ~s
Q
O
3 o

M,

K‘a
N
O
{1"""""‘"’7
A

210

PCT/CN2021/093777



PCT/CN2021/093777
6/7

WO 2022/236800

s

PER LK

952




WO 2022/236800 7/7 PCT/CN2021/093777




INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2021/093777

A. CLASSIFICATION OF SUBJECT MATTER
B25F 5/02(2006.01)i; B25D 17/00(2006.01)i

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)

B25F, B25D

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

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

CNABS,CNTXT,SIPOABS,DWPLCNKLIEEE: gripping, handle, deformation, spring, resilient, power tool, helix, vabriation

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y DE 102007062719 A1 (BOSCH GMBH ROBERT) 02 July 2009 (2009-07-02) 1-23
see descrption, paragraphs [0022]-[0033], figures 1-3

Y JP 2010264532 A (MAKITA CORP) 25 November 2010 (2010-11-25) 1-23
see description, paragraphs [0016]-[0046], figures 1-6

Y DE 102007062716 A1 (BOSCH GMBH ROBERT) 02 July 2009 (2009-07-02) 1-23
see description, paragraphs [0024]-[0033], figures 1-6B

A US 2005284646 Al (BACILA DORIN) 29 December 2005 (2005-12-29) 1-23
see the whole document

A US 2009064829 A1 (FRANK MARIO et al.) 12 March 2009 (2009-03-12) 1-23
see the whole document

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

*  Special categories of cited documents: «1> later document published after the international filing date or priority
«“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«<g~ earlier application or patent but published on or after the international <} document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is 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
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“p”  document published prior to the international filing date but later than . g,»

et ; document member of the same patent famil
the priority date claimed P y

Date of the actual completion of the international search Date of mailing of the international search report
28 January 2022 15 February 2022
Name and mailing address of the ISA/CN Authorized officer
National Intellectual Property Administration, PRC
6, Xitucheng Rd., Jimen Bridge, Haidian District, Beijing CHAIDee
100088, China
Facsimile No. (86-10)62019451 Telephone No. 86- (10) -62411650

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/CN2021/093777
. Pat(.ant document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
DE 102007062719 Al 02 July 2009 WO 2009083303 Al 09 July 2009
JP 2010264532 A 25 November 2010 JpP 5280934 B2 04 September 2013
DE 102007062716 Al 02 July 2009 EP 2237927 Al 13 October 2010
WO 2009083329 Al 09 July 2009
us 2005284646 Al 29 December 2005 us 7322428 B2 29 January 2008
EP 1602450 A2 07 December 2005
EP 1602450 A3 07 June 2006
GB 0412619 DO 07 July 2004
GB 2414702 A 07 December 2005
uUsS 2009064829 Al 12 March 2009 us 8082634 B2 27 December 2011
DE 102007012301 Al 30 April 2008
CN 101535008 A 16 September 2009
CN 101535008 B 04 July 2012
EP 2081738 Al 29 July 2009
EP 2081738 Bl 12 April 2017
RU 2009119359 A 27 November 2010
RU 2458783 C2 20 August 2012
WO 2008049710 Al 02 May 2008
EP 202007014867 Ul 31 Januvary 2008

Form PCT/ISA/210 (patent family annex) (January 2015)



	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 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report

