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LIFTING GRIP

BACKGROUND INFORMATION
[0001] FIELD OF THE INVENTION

[0002] The invention relates to the field of grips that are used for lifting, pulling,
stopping and deployment of objects, particularly heavy objects that are cylindrical in
shape, such as umbilical cable, drill pipe, production pipe, power cables etc. More
particularly, the invention relates to grips used for such objects in the offshore oil
industry.

[0003] DISCUSSION OF THE PRIOR ART

[0004] Umbilical cable, referred to simply as “umbilicals” in the industry, are used
in oil and gas operations to provide the necessary control systems, electrical and/or
hydraulic power, etc., to the various operations. An umbilical in this type of
operation is typically a large cable that encases a plurality of cables or lines, such as
flow lines for providing hydraulic fluids and/or chemicals, electrical cables that
provide power and controls, and telecommunications cables. The various types of
lines and cables may be integrated into a single umbilical or may be provided as
separate umbilicals.

[0005] The umbilicals reach from the surface, i.e., from a ship or a platform, down
to the operation and, thus, may be kilometers long, depending on the depth of the
operation. Accordingly, an umbilical being placed into operation weighs many
thousands of pounds, which provides a challenge. Conventional gripping systems
for an umbilical include a Chinese-finger type grip, such as the grip sold under the
band name YALE GRIP. This type of grip includes a plurality of very high tensile
rope tails or braids that are integral to a lifting eye at one end and that are
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individually and contra helically wrapped around the umbilical, such that a grip is
formed around the cable. The grip functions as a Chinese finger: when tension is
applied to the eye of the grip in the axial direction, the grip extends in length and
narrows in the radial direction, thereby creating a firm grip on the umbilical over the
length of the applied grip. This type of extended textile grip does not scar or
permanently deform the object being lifted.

[0006] Often, the size or diameter of an umbilical or pipe may be large and many
tons of lifting capacity may be required. One of the drawbacks of the conventional
grip is that the rope tails have to be very long (50 to 100 feet or more) to wrap the
object, and this requires a significant amount of time, often a number of hours,
physical space, and man power to apply the grip and subsequently remove it.

[0007] What is needed, therefore, is a grip that can be quickly and easily
assembled on the object and subsequently easily removed while also being a grip
that is safe and that provides the necessary lifting strength.

BRIEF SUMMARY

[0008] The grip according to the invention may be used to grab many different
types of cylindrical or longitudinal elements such as conduit, large ropes, cable,
conductor, hose, or pipe, but was developed to grip umbilical cable that is typically
used in the oil industry. Reference is made in the description of the inventive grip to
an “umbilical cable” and to a “cable grip”, but these terms are used for ease of
explanation. It is understood that the use of the term “umbilical” is not limiting and

that the grip according to the invention may be used to grab other types of elements.

[0009] The grip according to the invention is a mesh fabric. The fabric is initially

a flat rectangular and/or trapezoidal shape that is wrapped around the umbilical.
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The two edges that extend in the axial direction of the umbilical are then closed to
form a grip around the cable. The mesh fabric has a weave that allows the grip to
function like a “Chinese finger,” i.e., when tension is applied to the lifting eye of the
grip in the axial direction, the mesh fabric of the grip narrows in the radial direction,
thereby providing a secure grip on the umbilical. The closure is a daisy-chain type
closure that is simple in its construction, yet strong and secure and that is quickly
created on an umbilical and is also quickly removed. A preferred embodiment of the
grip is constructed of various synthetic materials, but may be fabricated from a wide
variety or combination of materials, including, but not limited to, metals, organic
material, or any material possessing tensile strength for either the mesh fabric or

closure material.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The present invention is described with reference to the accompanying
drawings. In the drawings, like reference numbers indicate identical or functionally

similar elements. The drawings are not drawn to scale.

[0011] FIG. 1A shows the grip according to the invention, assembled on a cable
and shown from the lifting end.

[0012] FIG. 1B shows the grip of FIG. 1A, from the tail end.

[0013] FIG. 2A is a perspective view of one embodiment of the grip, laid out flat
on the frame that is used to fabricate the grip, looking from the lifting end toward the
tail end, and showing particularly the weave, the lifting eyes, independent closure
loops, and the geometry stabilizing element.

[0014] FIG. 2B is a perspective view of the grip shown in FIG. 2A, looking from

the tail end and showing an optional tail closing treatment.
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[0015] FIG. 3 illustrates the grip being wrapped on a simulated umbilical, with the

daisy-chain closure being created.
[0016] FIG. 4 illustrates closure loops being interlocked to a daisy-chain closure.

[0017] FIG. 5 is a first embodiment of the daisy-chain closure, with the closure

loops as an integral part of the weave material of the grip.

[0018] FIG. 6 is a second embodiment of the daisy-chain closure, wherein the

closure device is a component separate from the weave material of the grip.

[0019] FIG. 7 is a third embodiment of the daisy-chain closure comprising a

series of separate closure loops.

[0020] FIG. 8 is a fourth embodiment of the daisy-chain closure comprising a
plurality of separate closure loops and a long loop that closes a plurality of mating

loops of the weave material.

[0021] FIG. 9 illustrates a frame used to fabricate the grip and illustrates a
progressive change in weave angles that is necessary to distribute gripping load
over the length of the grip.

DETAILED DESCRIPTION OF THE INVENTION

[0022] The present invention will now be described more fully in detail with
reference to the accompanying drawings, in which the preferred embodiments of the
invention are shown. This invention should not, however, be construed as limited to
the embodiments set forth herein; rather, they are provided so that this disclosure
will be complete and will fully convey the scope of the invention to those skilled in
the art.
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[0023] FIGS. 1A and 1B illustrate an umbilical grip 100 according to the invention
that has been wrapped around a long object O that is to be lifted, supported, or held,
such as an umbilical cable, so as to form a gripping sleeve. FIGS. 2A and 2B show
the grip 100 after it has been fabricated on a frame F. The cable grip 100 comprises
one or more lifting eye 20, a closure 30, and a geometry stabilizing element 40. The
end of the grip 100 with the lifting eye 20 is referred to hereinafter as the lifting end,
and the other end the tail end. The grip 100 is formed from lines 12 that are integral
to the eye 20 and that are interwoven to form a flat mesh fabric 14 that has a top
edge that is at the lifting end, a bottom edge at the tail end, and two closure sides
10A, 10B, shown in FIG. 3, that extend from the lifting end to the tail end. The
closure sides 10A, 10B are the edges that extend in the axial direction of the
umbilical or object O that is to be lifted, supported, or held.

[0024] The lines 12 are interwoven to form the mesh fabric, but each line is
movable relative to each other. This type of weave creates a fabric that is
dimensionally changeable. Thus, when the closure sides 10A, 10B are connected,
the grip 100 is closed and forms a sleeve around the object O and, in its relaxed
state, i.e., without tension applied to it, the grip will have approximately a length that
is determined by the length of the geometry stabilizing element 40. Applying tension
to the grip at the lifting end, for example, by lifting the object O by the one or more
more lifting eyes 20, causes the individual lines 12 in the weave to try to align in the
axial direction. This, in turn, causes the diameter of the grip to constrict, which
results in the grip 100 gripping the object tightly.

[0025] The cable grip 100 is applied to the object O, i.e., the umbilical, as follows:
The grip 100 is placed around the umbilical O in a position for closing around the
umbilical. The geometry stabilizing element 40, best seen in FIGS. 2A and 2B, is an
elastic element that holds the fabric of the grip 100 to a desired length while it is
being assembled on the umbilical, so as to enable one to work the daisy-chain or zip
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closure described below. Optionally, a suitable number of auxiliary fasteners (not
shown) may be used to temporarily hold the grip in place to facilitate working the
closures 30. These auxiliary fasteners may simply be strips of hook-and-loop fabric
fasteners, which are used to intermittently connect closure edges 10A, 10B, thereby

temporarily securing the position of the grip 100 on the umbilical.

[0026] FIGS. 3 — 8 illustrate details of the closure 30, which is a daisy-chain or
zip-type system that is essentially a series of interlocking loops 32 that are worked
along the closure edges 10A, 10B of the grip 100. There are a number of
embodiments of the zip closure, but common to all embodiments is lacing the series
of closure loops 32 along the closure edges, such that a closure loop is long enough
to reach from edge 10A across to the opposing edge loop on edge 10B and then
longitudinally to the next adjacent edge loop of side 10B, where the closure loop is
then interlocked with the next closure loop from side 10A. This process is then
repeated all the way down the closure edges. In this way, each first loop is securely
held in place by the second loop, thereby creating a closure that is secure, but, on
the other hand, “unzips” easily when the bottom-most loop is released.

[0027] FIGS. 3, 4, 7 and 8 illustrate an embodiment, in which the series of
closure loops 32 comprises a series of individual flexible rings. Referring particularly
to FIGS. 3 and 4, one can see that the first and second closure edges 10A, 10B,
respectively, are formed such that each edge has a series of “grab loops” 33 and
looking in the longitudinal direction, one can see that, for each grab loop 33 on the
first closure edge 10A, there is a mating grab loop 33 on the second closure edge
10B that is at approximately the same distance longitudinally. A closure loop 32 has
been looped around each of the grab loops 33 on the first closure edge 10A. To
lace up the closure 30, a first closure loop 32A is pulled through the mating grab
loop 33 on the second closure edge 10B and, if the particular loop is not the first

loop in the series, through a preceding closure loop, and is then pulled down toward
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an adjacent, second closure loop 32B and slipped over that second closure loop.
The process is repeated with this second closure loop and so on, down the length of
the closure edge. FIG. 1B shows cable grip 100 from the tail end and shows that
straps or tails 16 are threaded through the last closure loop 32 to complete the

closure 30, thereby securing the closure lacing.

[0028] FIG. 5 shows a closure device 30 that is formed from the mesh fabric of
the grip 100, rather than comprising one or more separate components. SIDE A, for
example, has a first closure edge in which the grab loops are now much longer than
described above with reference to FIGS. 3, 4, 7 and 8, and now serve as the closure
loops 32. The process of threading one closure loop through a mating grab loop on
the second closure edge and then over an adjacent closure loop remains the same.
The weave of the mesh fabric of grip 100 desirably progresses from a low angle
relative to the axis of the umbilical at the lifting or eye end to a much higher angle at
the tail end. Consequently, the longitudinal distance between edge grab loops 33
decreases progressively from the eye end to the tail end. If the mesh fabric of the
grip 100 is constructed as a rectangle, the closure loops 32 of edge side 10A
correspondingly decrease in length to match the decreasing distance between
adjacent edge grab loops. Alternatively, the mesh fabric of the grip 100 may be
constructed as a trapezoid in such a way that, when wrapped around umbilical O,
the distance or gap between closure edges 10A and 10B increases in direct
proportion to the decrease in longitudinal distance between adjacent edge grab
loops, such that the length of the closure loops 32 remains constant from the eye
end to the tail end of grip 100. The final closure loop at the tail end may be longer to
accommodate the grip or mesh material tails.

[0029] FIG. 6 illustrates an embodiment in which the closure device 30 is a
separate long component that is laid out along the first closure edge and pulled
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through each of the mating grab loops on the first closure edge, so as to form a long
closure loop, which is then worked the same as the closure loops described above.

[0030] FIG. 7 illustrates an embodiment in which the closure device 30 comprises
separate closure loop components 32 of greater or lesser strength than the mesh
material . These closure loop components 32 are laid out along and attached to the
first closure edge and are worked the same as the closure loops described above in
FIG 5. These separate or independent closure loops may be configured to be
replaceable or not. They may also be lengthened or shortened to accommodate a
variation in the circumference or girth of the umbilical O or element on which the grip
is be used. The weave of the mesh fabric of grip 100 desirably progresses from a
low angle relative to the axis of the umbilical at the lifting or eye end to a much
higher angle at the tail end. Consequently, the longitudinal distance between each
adjacent edge grab loop 33 decreases progressively from the lifting or eye end to
the tail end. If the mesh fabric of the grip 100 is constructed as a rectangle, the
closure loops 32 of edge side 10A correspondingly decrease in length to match the
decreasing distance between adjacent edge grab loops. Alternatively, the mesh
fabric of the grip 100 may be constructed as a trapezoid in such a way that, when
wrapped around umbilical O, the distance or gap between closure edges 10A and
10B increases in direct proportion to the decrease in longitudinal distance between
adjacent edge grab loops, such that the length of the closure loops 32 remains
constant from the eye end to the tail end of grip 100. The final closure loop 32 at the
tail end may be longer to accommodate the grip or mesh material tails 16.

[0031] FIG. 8 illustrates a closure device 30 that includes a combination of two
types of closure devices. The first one is a long closure loop 32A that is attached to
a first grab loop, as described above with reference to FIG. 7, and then laced
through a series of mating grab loops on 10A and 10B closure edges. This type of
loop may be advantageous to accommodate a variable diameter of the object being
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gripped by the grip 100. Also, greater shear forces are exerted on the first long
closure loop 32A than on the beginning series of mating grab loops and for this
reason it may be desirable to construct the long closure loop 32A of a stronger
material to better withstand these greater forces. In order to avoid having to work
with a loop that is so long that it becomes cumbersome to handle, a series of second
long loops 32B, such as those described above in FIG. 7, may be used.

[0032] FIG. 9 is a schematic illustration that is used to set up the frame F for
weaving the grip 100 with a progressive weave angle. A series of pins P are
provided along the frame F. These pins P can also be seen in FIGS. 2A and 2B.
Several representative lines, showing how the lines 12 are laid out, are drawn in on
the diagram. Also shown is an axial centerline L. The term “progressive weave
angle” refers to an increase in the angle of each subsequent line 12 as it crosses the
axial centerline L. For example, the weave angle for the second line from the pull
end is a relatively narrow angle of 39.16 degrees and the angle of the last line
shown at the tail end is a wider angle of 54.88 degrees. This progressive weave
angle enhances the gripping quality of the grip 100.

[0033] As mentioned earlier, the interwoven fabric of the grip 100 is changeable
in dimension. When tension is applied to the grip 100 in the axial direction, the lines
12 are pulled in the axial direction, which simultaneously extends the length and
constricts the diameter of the grip 100. This effect is what is commonly referred to
as a “Chinese finger grip” and it results in the desired gripping effect on the

umbilical.

[0034] The grip 100 is quickly assembled on the object O to be lifted, supported,
or held, within a matter of minutes, depending on the length, and provides the
strength and safety that is needed to lift and manipulate cables or conduits, even
very heavy objects, such as umbilicals. The closure loops 32 are preferably
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relatively close together so they are relatively easy to lace along the closure. Once
all the loops 32 have been interlaced, the straps 16 at each side of the bottom edge
10A and 10B, are pulled through the last loop 32 and fastened together or otherwise
fastened to the grip to secure the closure.

[0035] The grip 100 is released from the object O in an extremely short time, a
minute or so. The straps 16 are simply unfastened and pulled from last loop 32.
This allows a fast unzipping action of the closure, each loop being freed from the
bottom up and releasing the adjacent preceding loop to pull out of its adjacent
descendant loop.

[0036] It is understood that the embodiments described herein are merely
illustrative of the present invention. Variations in the construction of the cable grip
may be contemplated by one skilled in the art without limiting the intended scope of

the invention herein disclosed and as defined by the following claims.

10
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What is claimed is:

Claim 1: A grip for lifting, supporting, or holding a long object or group of objects,
the grip comprising:

a lifting eye;

a closure formed of a plurality of lines that extend from the lifting eye and that
are interwoven with each other, so as to form a dimensionally changeable fabric with
an open weave, the closure having a top edge, a bottom edge, and two side edges
that are a first closure edge and a second closure edge; and

a closure device that extends along the first and second closure edges and is
constructed to enable a daisy-chain interlocking closure, so as to circumferentially
enclose the long object in the closure;

wherein, when the object is lifted, supported or held by means of the lifting
eye, tension in the axial direction applied to the closure causes the open weave of
the dimensionally changeable fabric to tighten around the object, thereby securely
holding the object.

Claim 2: The grip of claim 1, wherein the first closure edge of the closure device
forms a series of long closure loops and the second closure edge of the closure
device has a series of short grab loops, and wherein a first long closure loop is
insertable through a corresponding first short grab loop and an adjacent second long
closure loop is then insertable through the first long closure loop, thereby creating

the daisy chain interlocking closure.

Claim 3: The grip of claim 1, wherein the first closure edge of the closure device
includes a series of first edge grab loops and the second closure edge has a series
of second edge grab loops, and a third line that is laid out along the first closure

edge and pulled through each of the first edge grab loops so as to form a series of

11
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long closure loops and wherein a first long closure loop is insertable through a
corresponding second edge grab loop and an adjacent second long closure loop is
then insertable through the first long closure loop, thereby creating the daisy chain

interlocking closure.

Claim 4: The grip of claim 1, wherein the closure device includes separate loop
components that are laid out along the first closure edge and wherein a first loop
component is attached to a first edge grab loop and then inserted through a second
edge grab loop and an adjacent second loop component is attached to an adjacent
first edge grab loop and then inserted through an adjacent second edge grab loop,
and the second loop component is insertable through the first loop component,
thereby creating the daisy chain interlocking closure.

Claim 5: The grip of claim 1, wherein the closure device includes separate loop
components over two segments, a first segment and a second segment, and
wherein the first segment includes one long loop component that is attached to a
first edge grab loop and then laced through a second edge grab loop and then
through an adjacent first edge loop and then an adjacent second edge loop, and
wherein second segment includes separate loop components wherein a first loop
component is attached to a first edge grab loop and then inserted through a second
edge grab loop and an adjacent second loop component is attached to an adjacent
first edge grab loop and then inserted through an adjacent second edge grab loop,
and the second loop component is insertable through the first loop component,

thereby creating the daisy chain interlocking closure.

Claim 6: The grip of claim 1, further comprising a geometry stabilizing device that
extends a length of the closure and that holds the dimensionally changeable fabric to

a desired length while the closure is being wrapped on the object.

12
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Claim 7: The grip of claim 6, wherein the tensioning device is an elastic cord that is
fastened to the sling at or close to the top edge and at or close to the bottom edge.

Claim 8: A closure for wrapping long objects, the closure comprising:

a plurality of lines that are interwoven with each other, so as to form a
dimensionally changeable fabric with an open weave having a top edge, a bottom
edge, and two side edges that are a first closure edge and a second closure edge;
and

a securing device that extends along the first and second closure edges and
is constructed to enable a daisy-chain interlocking closure, so as to circumferentially

enclose the long object.

Claim 9: The closure of claim 8 wherein the securing device includes the first
closure edge forming a series of long closure loops and the second closure edge
having a series of short grab loops, and wherein a first long closure loop is insertable
through a corresponding first short grab loop and an adjacent second long closure
loop is then insertable through the first long closure loop and the next corresponding
short grab loop of the second closure edge, thereby creating the daisy chain

interlocking closure.

Claim 10: The closure of claim 8 wherein the securing device includes the first
closure edge having a series of first edge grab loops and the second closure edge
having a series of second edge grab loops, and a third line that is laid out along the
first closure edge and pulled through each of the first edge grab loops so as to form
a series of long closure loops and wherein a first long closure loop is insertable
through a corresponding second edge grab loop and an adjacent second long
closure loop is then insertable through the first long closure loop, thereby creating

the daisy chain interlocking closure.

13
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Claim 11: The closure of claim 8 wherein the securing device includes separate
loop components over two segments, a first ssgment and a second segment, and
wherein the first segment includes one long loop component that is attached to a
first edge grab loop and then laced through a second edge grab loop and then
through an adjacent first edge loop and then an adjacent second edge loop, and
wherein second segment includes separate loop components wherein a first loop
component is attached to a first edge grab loop and then inserted through a second
edge grab loop and an adjacent second loop component is attached to an adjacent
first edge grab loop and then inserted through an adjacent second edge grab loop,
and the second loop component is insertable through the first loop component,
thereby creating the daisy chain interlocking closure.

14



PCT/US2015/041139

WO 2016/073040

1/9







PCT/US2015/041139

WO 2016/073040




WO 2016/073040 PCT/US2015/041139

Pitlc
P .‘.f(('\

N m
!
t 0',“'0’.'0 QW 'M

i
”'o, "0’0’0‘&;}\' ‘
u
fhi .“’o‘:o’o}'{o\“‘ lo /‘
’ ~~~~~~~ i .»o'W’w'O'o’Q \“0’\ “
1 O\H"‘" HN‘ “”
,m MH WY
N‘N‘Q ”““
W ,
'l

FIG. 2B






000000000000000000000000000000

Y
ZZANINGAE
AN IS
fff’;{f‘;}"éﬁ\(&\\‘\‘
=




9 'Ol

aYaYalavaa
AAAARANA

\\ \ | |\ \ \\ \
S RSASINTIRNSINSINSINS S

T IITIITOCN, -

)}
N G 'Ol

Vol \\I\Qm,
WVaYaYaYaYe

T ARANNANANN L

q01



8/9

gze—. 8 Old

/ /‘\ o\ / / /
‘\‘\‘\ \ \ \

L Old

QOO0

’/ @
\/\\/\\/\\/\\é\/\\(\

‘\‘\C\C\‘\‘\ :



PCT/US2015/041139

6 Ol

® s e s s e a8 e 8 1 s s s e e e 2 & o & o & a2 o

/7 \ V2

L8FS N\ 9
\\\/ 2 f/m.mv 6V s /me 144 JQN ‘65 \\

A\

e o o 86 o F e o 06 0 8 & o o s o o & o

/ s 7 d -
/ 7/
/ e \/ \\\ ol N*
Ve
7
L] . . L ] «

rrr oy s

WO 2016/073040

L




INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2015/041139

A. CLASSIFICATION OF SUBJECT MATTER

HO01B 7/17(2006.01)i, HO1B 7/14(2006.01)i, HO1B 3/00(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)
HO1B 7/17, HO2G 3/30; B66C 1/10;, B42B 2/00, HO2G 1/08; F16L 3/00, B42D 5/04; B60R 21/18; HO1B 7/14; HO1B 3/00

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

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

Electromic data base consulted during the international search (name of data base and, where practicable, search terms used)
¢KOMPASS(KIPO internal) & Keywords: cable, grip, daisy chain, sling, lifting

C. DOCUMENTS CONSIDERED TO BE RELEVANT

See figures 1-8.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 4293157 A (ALFRED W. FIDRYCH) 06 October 1981 1-11
See claim 1 and figures 1-10.
A JP 2004-135420 A (TOYOKUNI ELECTRIC CABLE CO., LTD.) 30 April 2004 1-11
See claim 1 and figures 1-13.
A JP 1989-194808 A (TEZATSUKU K.K.) 04 August 1989 1-11
See claim 1 and figures 1-7.
A US 2014-0239622 A1 (TAKATA CORPORATION) 28 August 2014 1-11
See figures 1-7b.
A JP 2000-185484 A (DAINIPPON PRINTING CO., LTD. et al.) 04 July 2000 1-11

|:| 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"  document which may throw doubts on priotity claim(s) or which is

cited to establish the publication date of another citation or other

special reason (as specified)

"0" 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 undetlying 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" documentof 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
26 October 2015 (26.10.2015)

Date of mailing of the international search report

26 October 2015 (26.10.2015)

Name and mailing address of the ISA/KR
International Application Division
& Korean Intellectual Property Office
X 189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsimile No, +82-42-472-7140

Authorized officer

PARK, Hye Lyun

Telephone No. +82-42-481-3463

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




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2015/041139

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 4293157 A 06/10/1981 CA 1139085 Al 11/01/1983
GB 2061367 A 13/05/1981
GB 2061367 B 22/02/1984
GB 2124693 A 22/02/1984
GB 2124693 B 15/08/1984

JP 2004-135420 A 30/04/2004 None

JP 1989-194808 A 04/08/1989 None

US 2014-0239622 Al 28/08/2014 CN 103930315 A 16/07/2014
EP 2781413 Al 24/09/2014
EP 2781413 A4 29/07/2015
JP 2013-103653 A 30/05/2013
US 9027961 B2 12/05/2015
WO 2013-073305 Al 23/05/2013

JP 2000-185484 A 04/07/2000 JP 4143695 B2 03/09/2008

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 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report

