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DUST CLEARING TOOL

Technical Field

The present disclosure relates to hydraulic hammers and other
work tools that work in dusty environments. More specifically, the present
disclosure relates to devices for the removal of dust in environments in which

hydraulic hammers are employed.

Background

Hydraulic hammers are generally known to tnclude a tool
extending partially out of a housing. Such hammers may include a hydraulically
actuated power cell having an impact system operatively coupled to the tool. The
impact system generates repeated, longitudinally directed forces against a
proximal end of the tool disposed inside the housing. The distal end of the tool,
extending outside of the housing, may be positioned against rock, stone, or other
materials, thereby to break up those materials. During operation, the hydraulic
hammer will form large pieces of broken material as well as stone dust and fine
grit. The stone dust may include abrasive material, such as quartz, which could
increase wear and cause premature fatlure of components should it migrate along
the tool and into the interior of the hydraulic hammer.

The butidup of dust under the tool may make the tool less
effective over time as the dust absorbs the impact. This also can cause heat to
build up that may increase the wear on the tool. Auny of these consequences may
be undesirabie and lead to user frustration.

U.S. Patent No. 4,993,501 discloses a hydraulic hammer having a
bottom: chamber and a connection duct with a one way valve for conveying
filtered air configured to create an over pressure in the bottom chamber to
exclude dust, etc. from entering through the clearance between a tool and a guide
bushing.

it is desirable to develop a method for removing dust, debris and

the like from arcund the hammer tool of a hydraulic hammer or the like.
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Summary of the Disclosure

A hammer tool for use with a powered hammer assembly is
provided. The hammer tool comprises a body that includes a tool attachment
end, a working end, and defines a longitudinal axis from the attachment end to
the working end. The body further defines an outlet channel that runs along at
jeast a portion of the longitudinal axis and a check valve that is disposed tn the
outlet channel.

A powered hammer assembly is also provided. The assembly
may include a housing, a power cell that includes a piston, a hammer tool that
includes an attachroent end, a working end, and a longitudinal axis that extends
from one end to the other, and a dust removal mechanism. The dust removal
mechanism may include an air source, an intake, an inlet channel that is defined
by the housing, a pressurization chamber that is defined by the housing, an outlet
channel that 15 defined by the hammer tool and that runs along at least a portion
of the longitudinal axis, and a first check valve that 1s disposed in the inlet

channel and a second check valve that is disposed in the outlet channel.

Briel Description of the Drawings

FIG. 1 1s ais a diagrammatic ustration of a machine having a
hydraulic hammer.

FIG. 2 15 a side elevation view, in cross-section, of a hydraulic
hammer including a compostie seal.

FIG. 3 is an enlarged side elevation view, in cross-section, of a
distal end of the hydraulic hammer of FIG. 2.

FIG. 4 is an exploded perspective view of the composite seal used
with the hammer of FIG. 2.

FIG. S is a side elevation view, in cross-section, of the composite
seal of FIG. 4 as assembled.

FIG. 6 1s an enlarged view of the hydraulic hammer of FIG. 2
showing a dust removal mechanism according to one embodiment of the present
disclosure after the piston has completed a down stroke.

FIG. 7 shows the dust removal mechanism of FIG. 6 after the

piston has completed an upstroke.
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Detailed Description

FIG. 1 ilustrates an exemplary machine 10 including a hydraulic
hammer 14. Machine 10 may embody a fixed or roobile machine that performs
some type of operation associated with an industry such as mining, construction,

5 farming, transportation, or any other industry known in the art. For example,
machine 10 may be an earth moving machine such as a backhoe, an excavator, a
dozer, a loader, a motor grader, or any other earth moving machine. Machine 10
may include an implement system 12 configured to move the hydraulic hammer
14, a drive system 16 for propelling machine 10, a power source 18 that provides

10 power to implement system 12 and drive system 16, and an operator station 20

for operator control of implement system 12 and drive system 16.

Power source 18 may embody an engivne such as, for example, a
digsel engine, a gasoline engine, a gaseous fuel-powered engine or any other
type of combustion engine. It is contemplated that power source 18 may

15 alternatively embody a non-combustion source of power such as a fuel cell, a
power storage device, or another source known in the art. Power source 18 may
produce a mechanical or electrical power output that may then be converted to
hydraulic power for moving implement systerm 12.

Implement system 12 may include a linkage structure acted on by

20 fluid actuators to move the hydraulic hammer 14. The linkage structure of
implement system 12 may be complex, for example, including three or more
degrees of freedom. The implement system 12 may carry the hydraulic hammer
14 which has a tool 22 for impacting an object or ground surface 26.

FIG. 2 shows a cross-sectional view of the hydraulic hammer 14

25 of FIG 1. The hydraulic hammer 14 includes a housing 30 defining a chamber
32. The housing 30 may include an upper housing member 34 and a lower
housing member 36 that are welded or otherwise joined together. The upper and
fower housing members 34, 36 define upper and lower chambers, respectively,
and together make up the chamber 32. A distal end of the housing 30 (i.e., the

30 lower housing member 36) defines an opening 38.

A power cell 40 is disposed inside the housing chamber 32 and
includes several 1nternal components of the hydraulic hammer 14, As shown in
FIG. 2, a proximal portion of the power cell 40 provides an tmpact assembly that

includes a piston 42. The piston 42 is operatively housed in the chamber 32 such



WO 2017/100048 PCT/US2016/064106

10

20

4

that the piston 42 can transiate along a longitudinal axis 44 in the general
direction of arrows 46 and 48. In particular, during a work stroke, the piston 42
moves in the general direction of arrow 46, while during a return stroke the
piston 42 moves in the general direction of arrow 48.

A distal portion of the power cell 40 includes the work tool 22
and structure for guiding the work tool 22 during operation, as best shown in
FIG 3. Accordingly, the power cell 40 includes a front head 50 inserted into the
fower housing member 36 with wear plates 52 interposed between the front head
50 and the housing 30. A lower bushing 54 is inserted into a distal end of the
front head 50 so that a distal end 56 of the lower bushing 54 is positioned
adjacent the distal end of the housing 30. The bushing turther defines an inner
guide surface 58 The work tool 22 includes a proximal section 60 sized to be
slidably received within the inner guide surface S8 of the lower bushing 54. The
work tool 22 further has a distal section 62 which projects from the lower
bushing 54 and housing 30 through the opening 38.

A hydraulic circuit (not shown) provides pressurized fluid to
drive the piston 42 toward the work tool 22 during the work stroke and to return
the piston 42 during the return stroke. The hydraulic circuit is not described
further, since it will be apparent to one skilled in the art that any suitable
hydraulic systern may be used to provide pressurized fluid to the piston 42.

In operation, near the end of the work stroke, the piston 42 strikes
the proximal section 60 of the work tool 22. The distal section of the work tool
22 may include a tip 64 positioned to engage an object or ground surface 26. The
impact of the piston 42 on the proximal section 60 drives the tip 64 into the
object or ground surface 26, thereby creating pieces of broken material as well as
dust, grit, and other debris.

The hydraulic hammer 14 further includes a composite seal 70 for
preventing migration of dust and other broken material from migrating along the
work tool 22 and into the interior components of the power cell 40, as best
shown in FIGS. 3-5. The composite seal 70 generally includes an exterior cover
72 and an interior seal 74.

The exterior cover 72 includes a proximal end 76 that may be
releasably coupled to the lower bushing 54. In the illustrated embodiment, the

proximal end 76 of the exterior cover 72 includes an arm 78 and a bead 80
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projecting inwardly from the arm 78. The bead 80 is sized for insertion into an
extertor channel 82 formed in an outer surface 84 of the lower bushing 54, The
proximal end 76 of the exterior cover 72 may include a plurality of slots 86 to
form arm segments 78a that may be detlected more easily in the radial direction,
thereby to facilitate the exterior cover 72 o be attached to or removed from the
lower bushing 54.

While the bead-in-channel embodiment described immediately
above provides one manner in which to releasably attach the exterior cover 72 to
the lower bushing 54, other releasably attachable means may also be used. For
example, a reverse arrangement may be provided in which the arm 78 of the
exterior cover 72 is formed with a channel and the lower bushing 54 1s formed
with an outwardly projecting bead sized to fit within the channel. Still further,
the exterior cover 72 and lower bushing 54 may be formed with complementary
threads, interfocking tabs, releasable fasteners, or other known arrangements for
releasably attaching two components.

The exterior cover 72 may further include a shoulder 88, As best
shown in FIG. 3, the shoulder 88 abuts a distal end of the lower bushing 54 to
define an annular recess 90 oriented to open toward the work tool 22

The interior seal 74 may be attached to the exterior cover 72 to
form the coraposite seal 70. As best shown 1n FIG. 5, the interior seal 74
includes a base 92 disposed in the recess 90 of the exterior cover 72. When the
composite seal 70 15 assembled on the lower bushing 54, the base 92 is retained
between the shoulder 88 of the extertor cover and the distal end of the lower
bushing 54. The interior seal 74 further includes a sealing arm 94 which projects
inwardly from the base 92 and is configured to sealingly engage the work tool
22. In the iHustrated embodiment, the interior seal 74 has a frustoconical shape
that extends inwardly and distally with respect to the base 92.

The interior seal 74 may be releasably coupled to the exterior
cover 72 so that the composite seal 70 forms a sub-assembly that can be attached
to or removed from the lower bushing 54 as a unit. In the illustrated
embodiment, the sealing arm 94 of the interior seal 74 frictionally engages the
exterior cover 72. Alternatively, the interior seal 74 and exterior cover 72 may be
mechanically coupled, such as by interlocking tabs, complementary detents, or

other means, to positively secure the interior seal 74 to the exterior cover 72,
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A distal end 77 of the exterior cover 72 may be configured to
overlie and protect the interior seal 74 from debris. As best shown in FIG. 3, the
distal end 77 of the exterior cover 72 includes an outer surface 96 with a foot 98
projecting inwardly therefrom. The foot 98 overlies at least a portion of an
exterior surface 100 of the interior seal 74, More specitically, the foot 98
includes a distal wall 102, an inner wall 104, and a shoulder wall 106 which,
with the exterior surface 100, defines a structure that extends at least partially
over the interior seal 74. Additionally, as best understood with reference to FIG.
3, the foot 98 reduces the size of a gap 108 between the exterior cover 72 and the
work tool 22, thereby preventing larger sized pieces of broken material from
reaching the interior seal 74. The exterior cover 72 may be formed of a relatively
rigid material, such as mineral filled nylon, to better resist impacts from debris.
The interior seal 74 may be formed of a relatively flexible material, such as
polyurethane, to promote sealing engagement with the work tool 22.

The exterior cover 72 may further be configured to accommodate
transverse movement of the work tool 22 during operation. Forces may be
applied to the work tool 22 during operation which tend to bend or flex the work
tool 22 in a transverse direction, normal to the longitudinal axis 44. The nigid
material of the exterior cover 72 may alse be more brittle, and therefore the
forces applied on the exterior cover 72 by a transversely flexing work tool 22
may cause premature wear and failure of the exterior cover 72. To accommodate
transverse movements of the work tool 22, the exterior cover 72 may include a
neck 110 disposed between the proximal and distal ends 76, 77. The neck 110 is
shaped to be spaced trom the outer surface 84 of the lower bushing 54

In the illustrated embodiment, the outer surface 84 is formed with
a chamfer 112, and a relief gap 114 exists between the chamter and an inwardly
facing surface of the neck 110. The relief gap 114 allows the distal end 77 of the
exterior cover 72 to move transversely with respect to the proximal end 76,
thereby to reduce wear on the exterior cover 72 when the work tool 22 moves
transversely.

A hydraulic hammer assernbly 14 or other powered hammer
assembly may further include a dust removal mechanism 200 that is capable of
removing dust from the site where the hammer tool 22 impacts rock or other

work material. The dust removal mechanism 200 includes an air source 202, a
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filter 204, an inlet channel 206, a pressurization chamber 208 and an cutlet
channel 210 and a plurality of check valves 212, 214,

As shown in FIGS. 6 and 7, the dust removal mechanism 200
includes an air source 202 in the form of ambient air that is drawn through an

5 intake 216. A filter 204 is positioned in the intake 216 for filtering out dust,

debris, pollen, etc. to prevent foreign matter from getting into the internal
workings of the hydraulic hammer and fouling its operation. It 13 contemplated
that the positioning of the intake could be located on its head instead of on 1ts
fower portion of the housing. An inlet channel 206 leads from the intake 216

10 into a pressurization chamber 208 iocated in the lower housing 36 of the
hydraulic assembly 14.

Conveniently, this is the same chamber 208 where the piston 42
advances and retreats and hits the free end of the attachment portion 60 of the
hammer tool 22. A check valve 212 is positioned in the inlet channel 206

15 between the intake 216 and the pressurization chamber 208 that is configured to
allow air to flow only from the intake 216 to the pressurization chamber 208 and
not in the reverse direction. It is contemplated that the pressurization chamber
could be located elsewhere such as at the top of the head portion of the hydraulic
hammer.

20 The hammer tool 22 defines a longitudinal axis 44 and a bore or
cutlet channel 210 that extends all the way from the free end of attachment
portion 60 of the work tool 22 to the working end 62 of the tool 22. The outlet
channel 210 is concentric with the longitudinal axis 44 but this may not be the
case in other embodiments and 1t may be spaced away from the axis. Also, a

25  cross-bore 236 may be present to connect with another channel or another
pressurization chamber. In such a case, the outlet channel 210 may be plugged
at the free end of the attachment portion 60 of the hammer tool 22. Another
check valve 214 1s positioned 1n the outlet channel 210 of the hammer tool 22
that 1s configured to only allow air to flow from the pressurization chamber 208

30 tothe working surface 64 of the tool 22 and not in the reverse direction. As
shown, the check valve 214 15 in the middle of the hammer tool 22 but in some
applications this check valve would be closer to a free end of the tool, easing

instaliation of the check valve.



WO 2017/100048 PCT/US2016/064106
8

As shown in FIG. 6, the outlet channel 210 of the hammer tool 22
exits the working surface 64 of the tool 22. In some cases, the outlet channel
210 may not completely extend through this surface but may be blind. In other
words, the outlet channel may run the entire extent or length of the longitudinal
5 axis through the hammer tool or it may not. In such an embodiment, one or
more auxiliary bores 238 may extend from the main bore to the working surface
or side surface of the hammer tool. Alternatively, the bore may extend all the
way through the working surface as shown but one or more evacuation ports 218
may be positioned a predetermined distance away from the main bore and may
10 extend from the working surface 64 to the side surface 220 of the hammer tool
22. In this embodiment, only the main bore is used. In some embodiments, a
filter may also be disposed 1n the main bore of the hammer tool to prevent
foreign matter from fouling the internal workings of the hammer tool assembly.
The check valves shown are standard ball type check valves but

15  other check valves such as flap valves and diaphragm valves may be used.

Industrial Applicability

Referring again to FIGS. 6 and 7, the dust removal mechanism
200 works in the following manner. As depicted by FIG. 6, the piston 42 is
shown after it has completed a downward stroke 46 and has hit the free end of
20 the attachment portion 60 of the hammer tool 22. During the down stroke, air
present in the pressurization chamber 208 is forced down the main bore 210 of
the hammer tool 22 until 1t exits proximate the working surface 64 of the
hammer tool 22. No air can exit through the inlet channel 206 as its check valve
212 prevents air from moving in that direction. The air forcibly exits the main
25  bore or outlet channel 210 and removes dust and debris from this area as it exits
the main bore of the hammer tool.
As depicted by FIG. 7, the piston 42 has just completed an
upstroke 48, As this occurs, a vacuum is created in the pressurization chamber
208 that causes the check valve 214 in the hammer tool to close, helping to
30 prevent the movement of air into the pressurization chamber that 1s contaminated
with dust and the like. At the same time, the check valve 212 in the inlet channel
is opened allowing a fresh charge of air to enter the pressurization chamber. The

process then repeats itself.
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In embodiments where evacuation ports 218 are used, these ports
may be slightly inclined from the working surface 64 to the side surface 220 of
the hammer ool so that they exit at a position high enough so that in operations
where part of the side surface 1s covered by rock or other work material, the dust
has a place to which it can escape.

While most embodiments have been directed to those powered
hydraulically, other powered hammer assemblies are considered to be within the
scope of the present disclosure including those that are mechanically or
electrically driven, etc. Stmularly, hammer tools are typically cylindrical in
configuration but other configurations are considered to be within the scope of
the present disclosure.

It will be appreciated that the foregoing description provides
examples of the disclosed assembly and technigue However, it is contemplated
that other implementations of the disclosure may differ in detail from the
foregoing examples. All references to the disclosure or examples thereof are
intended to reference the particular example being discussed at that point and are
not intended to imply any limitation as to the scope of the disclosure more
generally. All language of distinction and disparagernent with respect to certain
features is intended to indicate a lack of preference for those features, but not to
exclude such from the scope of the disclosure entirely unless otherwise
indicated.

Recitation of ranges of values herein are merely intended to serve
as a shorthand method of referring individually to each separate value falling
within the range, unless otherwise indicated herein, and each separate value is
incorporated into the specification as it it were individually recited herein.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the embodiments of the apparatus
and methods of assembly as discussed herein without departing from the scope
or spirit of the invention(s). Other embodiments of this disclosure will be
apparent to those skilled in the art from consideration of the specification and
practice of the various embodiments disclosed herein. For example, some of the
equipment may be constructed and function differently than what has been
described herein and certain steps of any method may be omitted, performed in

an order that is different than what has been specifically mentioned or in some

PCT/US2016/064106
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cases performed simultaneously or in sub-steps. Furthermore, variations or

modifications to certain aspects or features of various embodiments may be

made to create further embodiments and features and aspects of various

embodiments may be added to or substituted for other features or aspects of
5 other embodiments in order to provide still further embodiments.

Accordingly, this disclosure includes all modifications and
equivalents of the subject matter recited in the claims appended hereto as
permitted by applicable law. Moreover, any combination of the above-described
elements in all possible vanations thereot 1s encompassed by the disclosure

10 unless otherwise indicated herein or otherwise clearly contradicted by context.
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1. A hammer tool (22) for use with a powered hammer
assembly (14), the hammer tool (22) comprising:

a body that includes a tool attachment end (60}, a working end (62}, and
that defines a longitudinal axis (44) from the attachment end (60) to the working
end (62); wherein

the body further defines an outlet channel (210) that runs along at
least a portion of the longitudinal axis (44); and

a check valve (214) that 1s disposed in the outlet channel (210).

2. The hammer tool (22) of claim | wherein the outlet
chanunel (210) runs along the entire extent of the longitudinal axis (44) of the

hammer tool (22).

3. The hammer tool (22} of claim 1 wherein the check valve
{214) 1s contigured to allow flow 1n a direction that runs from the attachment end

(60) to the working end {62}

4. The bammer tool (22) of claim 1 wherein the check valve

214) 1s positioned proximate an end (60, 62) of the hammer tool (22}

5. The hammer tool {22) of claim 1, wherein the outlet

channel (210} is concentric with the longitudinal axis (44).

6. The hamirer tool (22) of claim 1, wherein the hammer
tool (22) defines a working surface (64) and a side surface (220}, the hammer
tool (22) further defining at least one auxiliary bore (238) that extends from the

side surface (220} or work surface (64} to the outlet channel (210).

7. The hammer tool (22) of claim 1 wherein wherein the
hammer tool (22) defines a working surface (64) and a side surtace (220}, the
hammer tool (22) further defining at least one evacuation port (218} that extends

from the side surface (220) to the work surface (64).
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g The hammer tool (22} of claim 1 wherein the hammer too}
(22) defines a side surface (220) and a cross-bore (236} that extends from the

side surface (220} to the outlet channel (210).

5 9. The hamiroer tool (22) of claim | wherein the check valve

(214) includes a ball check valve.

10. The hammer tool (22) of claim 1 wherein the hammer tool
(22} includes a cylindrical configuration.

10



WO 2017/100048 PCT/US2016/064106




WO 2017/100048 PCT/US2016/064106

141

i“’fif“‘@@
i e 54

[ i!ié“
Lo
e

R e
+B2

64
FiG. 2



WO 2017/100048 PCT/US2016/064106

3/7
&0 54 50
52121
30 ™ /

76

ot
%/\/
=

FiG. 3



WO 2017/100048 PCT/US2016/064106

4/7

FiG. 4



PCT/US2016/064106

WO 2017/100048

5/7

§ 9id
PO}
50 00}
Z0b
8 \\/\\
F 1 STo06
aitv\i

s : b
9. 98 99 98
0z



WO 2017/100048 PCT/US2016/064106

M\

/
. ¢Vf 15 200
36"\

208~

50—
501

56—




WO 2017/100048 PCT/US2016/064106

~ 236




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2016/064106

A. CLASSIFICATION OF SUBJECT MATTER

INV. B25D17/02 B25D17/22
ADD.

EO2F3/96

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)

B25D EOQZ2F B23Q EZ21B B28D EZ21D E21C

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

EPO-Internal, WPI Data

Electronic data base consulted during the intemational 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 US 5 645 132 A (ANGSTROM SBERG BENGT [US]) 1-10
8 July 1997 (1997-07-08)
the whole document
X DE 11 92 132 B (HERMANN WACKER, 1,3-5,8,
PETERWACKER) 6 May 1965 (1965-05-06) 10
A the whole document 2,6,7,9
X US 4 736 805 A (SHOOK FORREST A [US] ET 1,8,10
AL) 12 April 1988 (1988-04-12)
A the whole document 2-7,9
A DE 296 13 416 Ul (WEHA LUDWIG WERWEIN GMBH 1-10
[DE]) 19 September 1996 (1996-09-19)
the whole document
-/--

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 art which is not considered
to be of particular relevance

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

"L" documentwhich 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)

"O" 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 international 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 sannot 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 documents, such combination
being obvious to a person skilled in the art

'&" document member of the same patent family

Date of the actual completion of the international search

8 February 2017

Date of mailing of the international search report

21/02/2017

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswilk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Coja, Michael

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2016/064106

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

AL) 20 August 2002 (2002-08-20)
the whole document

Category” | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A GB 2 015 912 A (SALZGITTER MASCHINEN AG) 1-10

19 September 1979 (1979-09-19)

the whole document
A US 6 435 288 B1 (DOBRAN MAURO F [CA] ET 1-10

Form PCT/ISA210 (continuation of second sheet) [Aptil 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent famlly members

International application No

PCT/US2016/064106
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 5645132 A 08-07-1997 CA 2198556 Al 04-09-1997
us 5645132 A 08-07-1997
DE 1192132 B 06-05-1965  NONE
US 4736805 A 12-04-1988  NONE
DE 29613416 ul 19-09-1996  NONE
GB 2015912 A 19-09-1979 DE 2810606 Al 20-09-1979
FR 2419388 Al 05-10-1979
GB 2015912 A 19-09-1979
us 4280572 A 28-07-1981
US 6435288 Bl 20-08-2002  NONE

Form PCT/ISA210 (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 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

