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(54) Compound needle for flatbed knitting machine

(57)  [Problem to be solved] There is provided a com-
pound needle of a flatbed knitting machine that can reli-
ably guide a tongue to be sunk in a slider groove at clear-
ing time in which a slider having the tongue formed with
two blades is moved back with respect to a needle body.

[Solution] In a clearing time, a head portion (14g) of
a blade (14) is put in a clearing portion (12i) of a slider
groove (12c), and a sloping portion (14f) is pressed with

(a)

a pressing portion (12f) on the under surface of an over-
hanging portion (12e). A tongue (14a) is sunkin the slider
groove (12c), and a stitch can smoothly move back along
a needle shank (12b). An arm (14b) is extended on the
rearward beyond the overhanging portion (12e), so that
it is possible to form a compound needle (11) by com-
bining a needle body (12) with a slider (13) from above,
even though a curving portion (14e€) is provided subse-
quent to the tongue (14a).
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Description
[Technical Field]

[0001] The present invention relates to a compound
needle for a flatbed knitting machine, the compound nee-
dle includes a needle body being put in a needle groove,
the needle grooves arranged in line on a needle bed, the
needle body having a hook to move to and back from a
needle bed gap to which a tip end of the needle bed is
faced and a slider having a tongue to open and close the
hook by relative movement to the needle body.

[Background Art]

[0002] Conventionally, a flatbed knitting machine knits
a fabric, while knitting needles are put in needle grooves
arranged in line on a needle bed, hooks provided on front
ends of the knitting needles are caused to move to and
back from a needle bed gap to which a tip end of the
needle bed is faced, and a knitting yarn is fed to the hooks
at the needle bed gap. For the knitting needles, com-
pound needles are used to open and close hooks with
sliders as well as a latch needles are used to open and
close hooks with latches.

[0003] Inthe flatbed knitting machine, two needle beds
are provided on the front and back side across the needle
bed gap and are faced to each other, each needle bed
is tilted in such a way that the needle bed gap side of the
needle bed is high and the needle bed becomes lower
as apart from the needle bed gap. In the following expla-
nation, the direction is determined relative to the individ-
ual needle bed in such a way that the needle bed gap
side of the needle bed is the front, the side where the
needle bed is apart from the needle bed gap is the back,
and the direction in which the knitting needle moves in
the needle groove is the longitudinal direction. The ver-
tical direction is determined in such a way that the direc-
tion in which the needle bed floats in the needle groove
is the upper side and the direction in which the needle
bed sinks is the lower side.

[0004] Figs. 5 show schematic structures of essential
portions of a conventional compound needle 1 in a state
in which the compound needle 1 is putin a needle groove
(for example, see Patent Literature 1). However, struc-
tures, related to a needle bed and a needle groove, are
not shown in the drawings. The compound needle 1 in-
cludes a needle body 2 and a slider 3. The slider 3 in-
cludes two blades 4 and a base body 5. The compound
needle 1 also includes a needle jack 6. Main components
of the compound needle 1 are formed by processing a
metal plate.

[0005] The needle body 2 has a hook 2a at the front
end and a needle shank 2b subsequent to the hook 2a.
The needle shank 2b is provided with a slider groove 2c
at a middle part in a widthwise direction vertical to the
paper surface. The slider groove 2c has a bottom surface
2d. A notch 2e is provided on side walls erected from
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both sides of the bottom surface 2d in the widthwise di-
rection, and a fork portion 2f is formed on the upper por-
tion of the notch 2e. A joining portion 2g is provided on
a rear end side of the needle body 2. At least the lower
portions of the blades 4 are put in the slider groove 2¢ of
the needle body 2 with the two blades 4 laid on each
other. A tongue 4a is provided on the front end of the
blade 4, and an arm 4b is extended behind the rear side
of the tongue 4a. A joining portion 4c is provided near
the rear end of the arm 4b, and a swing stopping protru-
sion 4d is provided near the front end. The base body 5
is provided with a protrusion putting in portion 5a that
puts in the swing stopping protrusion 4d of the blade 4
near the front end, and the arm 5b is extended to rear-
ward. The base body 5 also has a joining portion 5c to
be joined to the joining portion 4c of the blade 4, so that
the blade 4 and the base body 5 are joined to each other
to function as the slider 3. A joining portion 6a is fit into
the joining portion 2g provided near the rear end of the
needle body 2, the joining portion 6a being provided on
the front end of the needle jack 6.

[0006] Fig. 5(a) shows a state in which the hook open-
ing of the hook 2a is closed with the tongue 4a. Fig. 5(b)
shows a clearing state in which the slider 3 moves back
with respect to the needle body 2 and a stitch retained
on the hook 2a can be moved from the opened hook
opening of the hook 2a to the tongue 4a. It is necessary
that the tongue 4a be sunk in the slider groove 2c to
cause no trouble such as the tongue 4a being hooked
on a stitch moving back along the needle shank 2b. In
the compound needle 1 shown inthe drawings, the upper
portions of the blades 4 subsequent to the tongue 4a are
opened on both sides in the widthwise direction to form
a curving portion 4e for convenience as in receiving a
stitch retained on the hook 2a by a transfer jack form
above. In Fig. 5(b), the curving portion 4e is guided to
the notch 2e where the fork portion 2f is faced, and the
curving portion 4e is pressed downward on the lower side
of the fork portion 2f to sink the tongue 4a. It is noted that
the tongue 4a can move to the needle bed gap over the
hook 2a in the slider 3 using two blades 4.

[0007] Fig. 5(c) shows the cross sectional structure
seen from a cutting surface line C-C in Fig. 5(b). Since
the two blades 4 are laid on each other, the curving por-
tion 4e is opened to both sides of a center line 1a. The
notch 2e and the fork portion 2f are provided on two side
walls of the slider groove 2c¢ provided on the needle shank
2b to press the curving portion 4e downward.

[Citation List]
[Patent literature]

[0008]
3577038

[Patent Literature 1] Japanese Patent No.
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[Summary of Invention]
[Technical Problem]

[0009] As shown in Fig. 5(c), in the needle shank 2b
of the needle body 2, the slider groove 2c is formed at a
middle partin the widthwise direction to guide the curving
portion 4e of the blade 4 to the notch 2e provided on the
side wall, and the tongue 4a is sunk in the slider groove
2c at a clearing time. Since the slider groove 2c is formed
by processing a groove from the top surface side of the
needle body 2, the fork portion 2f is processed at the
same time to be the wall in a thin plate. The blade 4 is
also in a thin plate, and the underside of the fork portion
2fengages with the curving portion 4e with the thin plates.
[0010] In the flatbed knitting machine, it is called a fine
gauge when the arrangement density of the knitting nee-
dles is increased and the arrangement pitch is reduced.
In the fine gauge, the width of the needle groove is also
reduced, and the width of the needle body 2 that can be
putin the needle groove is also reduced. In the structure
of using the curving portion 4e for pressing at a clearing
time as shown in Figs. 5, the thickness of the side wall
of the needle shank 2b and the plate thickness of the
blade 4 become thin, so that it becomes difficult to contact
the underside of the fork portion 2f with the top end of
the curving portion 4e.

[0011] Itis anobject of the presentinvention to provide
a compound needle for a flatbed knitting machine that
can reliably guide tongues to be sunk in a slider groove
ataclearing time, in which a slider having tongues formed
with two blades is moved back with respect to a needle
body.

[Solution to Problem]

[0012] The present invention is a compound needle
for a flatbed knitting machine, comprising:

a needle body having a hook at a front end and a
slider groove formed on a needle shank extending
rearward from the hook; and

a slider having two blades, each blade being provid-
ed with a tongue formed at a front portion, the blades
being capable of hanging a stitch and at least a por-
tion of the blades being put in the slider groove of
the needle body to be guided in a front-rear direction,
and the tongues opening and closing the hook by
relative movement to the needle body,
characterized in that

the needle body provided with:

a closing portion, neighboring on a rear side of
the hook and having a bottom surface in a sec-
tion of the slider groove to put in the tongues in
a state where the front portion of the tongues
closes the hook;

aclearing portion, formed so as to have a bottom
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surface in a portion of the slider groove to putin
head end portions of the tongues, and so as not
to have bottom surface in a portion of the slider
groove to put in rear side portions of the tongues
backward of the head end portions of the
tongues in a clearing state where the tongues
move back with respect to the needle body on
a rear side of the closing portion to open the
hook and receive a stitch retreating from the
hook; and

an overhanging portion, formed over the clear-
ing portion so as to extend from rearward to
frontward at a width covering at least the slider
groove, and provided with a pressing portion on
an under surface thereof; and

each of the two blades having:

an arm, extended on the rearward beyond the
tongue so as to allow vertical movement of the
tongue by elastic bending; and

a sloping portion, provided near a front end por-
tion of the arm so as to project upward from the
slider groove within a width thereof, to contact
with the pressing portion on the under surface
of the overhanging portion of the needle body,
and to reduce a height from the frontward to the
rearward.

[0013] Moreover, in the present invention, said blade
has a curving portion at said front portion, neighboring
to a rearward of said tongue and opening an upper end
of the blade to an outward of the slider groove,

said arm is extended over the rearward beyond said
overhanging portion of said needle body, and

said sloping portion is formed on a down side to rear-
ward beyond a front end of the arm.

[0014] Furthermore, in the present invention, a front
portion of said blade is formed so that said tongue and
a portion neighboring to the rearward of the tongue fall
within the width of said slider groove,

on said needle body, the slider groove is formed with
no bottom surface to the rearward beyond said over-
hanging portion, and

said sloping portion is formed on an up side to front
ward beyond the front end of said arm.

[Advantageous Effects of Invention]

[0015] According to the present invention, the tongue
is put in the clearing portion of the slider groove, in the
clearing state in which the slider moves back with respect
to the needle body to open the hook and the tongue re-
ceives a stitch retreating from the hook. Since the over-
hanging portion is formed above the clearing portion in
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such away that the overhanging portion is extended from
the rear side of the needle body to the front side at the
width covering at least the slider groove, the sloping por-
tion of the blade is contacted with the pressing portion
provided on the under surface of the overhanging portion,
andthe tongueis sunkin the slider groove with a pressing
force. The tongue is pressed within the width of the slider
groove, so that it is possible to reliably guide the tongue
to be sunk in the slider groove even though the plate
thickness of the needle body becomes thin.

[0016] The sloping portion is pressed by the pressing
portion on the under surface of the overhanging portion,
so thatitis possible to eliminate the influence of process-
ing on the under surface of the overhanging portion if the
slider groove is processed from below the needle shank.
The slider groove is bottomless in the clearing portion,
so that it is possible that dust tends to be removed out
of the inside of the slider groove and the possibility of
malfunction caused by the clogging of dust is reduced.
[0017] Moreover, according to the present invention,
the arm is extended on the rearward beyond the over-
hanging portion, so that it is possible to form the com-
pound needle by readily combining the needle body with
the slider from above, even though the curving portion is
provided subsequent to the tongue. Itis possible that the
tongue is pressed and sunk in the slider groove at a clear-
ing time with the sloping portion provided on the back
side near the front end of the arm and the tongue is re-
liably pressed within the width of the slider groove.
[0018] Furthermore, according to the present inven-
tion, the blade is not provided with the curving portion to
swell outward beyond the width of the slider groove, so
thatitis possible to readily assemble the compound nee-
dle in which the blade is inserted forward as passing be-
low the overhanging portion, even though the slider
groove is formed on the rearward beyond the overhang-
ing portion.

[Brief Description of Drawings]
[0019]

[Fig. 1] Figs. 1 are side views and a front cross sec-
tional view showing a schematic structure of a com-
pound needle 11 according to an example of the
present invention.

[Fig. 2] Figs. 2 are side views showing main compo-
nents structuring the compound needle 11 shown in
Fig. 1 and a combination thereof.

[Fig. 3] Figs. 3 are partial side views showing a sche-
matic structure of a compound needle 21 according
to another example of the present invention.

[Fig. 4] Figs. 4 are side views showing main compo-
nents structuring the compound needle 21 shown in
Figs. 3 and a combination thereof.

[Fig. 5] Figs. 5 are partial side views and a front cross
sectional view showing a schematic structure of a
conventional compound needle 1.
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[Description of Embodiments]

[0020] Inthefollowing, Figs. 1 and Figs. 2 show a sche-
matic structure of a compound needle 11 of a flatbed
knitting machine according to an example of the present
invention. Figs. 3 and Figs. 4 show a schematic structure
of a compound needle 21 of a flatbed knitting machine
according to another example of the present invention.
Although matters common to the compound needle 11
and the compound needle 21 are collectively explained
with reference numerals and signs marked on the com-
ponents of the compound needle 11 and the compound
needle 21, portions for use in the respective examples
are not always be allowed to use in combination.

[0021] Inthe drawings, in some cases, portions corre-
sponding to the portions previously explained are desig-
nated the same reference numerals and signs, and the
overlapping explanations are omitted. In addition, in
some cases, mention is made of reference numerals and
signs that are not marked in the drawings for explanation
but marked in the drawings previously explained.

[Example]

[0022] Figs. 1 and Figs. 3 show the schematic struc-
tures of the compound needles 11, 21 according to the
examples of the present invention. The compound nee-
dle 11 includes needle body 12 and slider 13, the slider
13 including blade 14 and base body 15. The compound
needle 21 includes needle body 22 and slider 23, the
slider 23 including blade 24 and base body 25. The com-
pound needle 11 also includes a needle jack 6. Although
the compound needle 21 also includes a needle jack 6
as similar to the compound needle 11, the needle jack 6
is omitted in the drawings. In the needle bodies 12, 22,
slider grooves 12c, 22c are respectively provided on nee-
dle shanks 12b, 22b subsequent to hooks 12a, 22a of
the front ends. Although the slider grooves 12c, 22c have
bottom surfaces 12d, 22d near the front ends respective-
ly, the bottom surfaces 12d, 22d are not provided on the
rearward, and overhanging portions 12e, 22¢ are formed
above the slider grooves 12c¢, 22c¢ so as to be overhung
from the rearward. The overhanging portions 12e, 22e
are separated downside by spaces to the top surfaces
of the needle shanks 12b, 22b, on which the slider
grooves 12c, 22c are formed, and pressing portions 12f,
22f are provided on the underside of the overhanging
portions 12e, 22e. Joining portions 12g, 22g are respec-
tively provided on the rear portions of the needle bodies
12, 22, and joined to a joining portion 6a of the needle
jack 6.

[0023] At least the lower portions of the blades 14, 24
are putin the slider grooves 12c, 22c¢ with two blades laid
on each other, in which tongues 14a, 24a are provided
on the front end and arms 14b, 24b are provided behind
the rearward of the tongues 14a, 24a, respectively. Join-
ing portions 14c, 24c are provided near the rear end of
the arm 14b, 24b and joined to joining portion 15c¢, 25¢
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provided near the front ends of the arms 15b, 25b of the
base body 15, 25. In the compound needle 11, a curving
portion 14e is provided subsequent to the tongue 14a.
Sloping portions 14f, 24f are respectively provided sub-
sequent to the tongues 14a, 24a, in which the height of
the sloping portions 14f, 24f are reduced from the front-
ward to the rearward. These portions are provided at the
top ends of the arms 14b, 24b as head portions14g, 24f
of the blades 14, 24 and capable of vertically moving in
the slider grooves 12c, 22c¢ by the bending of the arms
14b, 24b, respectively.

[0024] Fig. 1(a) and Fig. 3(a) show a state in which the
hook opening of the hooks 12a, 22a are closed with the
tongues 14a, 24a. The head portions14g, 24g of the
blades 14, 24 are put in closing portions 12h, 22h of the
slider grooves 12c¢, 22¢ in which the head portions 14g,
244 are floating in the slider grooves 12c, 22c by upward
force from the bottom surfaces12d, 22d and the head
ends of the tongues 14a, 24a contact with the tip ends
of the hooks 12a, 22a to close the hook openings. The
upper portion of the arm 14b of the compound needle 11
is inserted into an arm groove 15d provided on the base
body 15, and a swing of the slider groove 12c in the width-
wise direction is suppressed in this state. A swing stop-
ping protrusion 24d at the front end of the arm 24b of the
compound needle 21 is put in a protrusion putting in por-
tion 25a provided at the front end of the base body 25,
and a swing of the slider groove 22c in the widthwise
direction is suppressed in this state. It is also possible to
move the tongues 14a, 24a forward beyond the
hooks12a, 22a.

[0025] Figs. 1(b) and 3(b) show a state at a clearing
time. The head portions 14g, 24g of the blades 14, 24
are put in clearing portions 12i, 22i of the slider grooves
12c¢, 22c¢, and the sloping portions 14f, 24f are pressed
with the pressing portions 12f, 22f on the under surfaces
of the overhanging portions 12e, 22e. The tongues 14a,
24aare sunkin the slider grooves 12c¢, 22c, so that stitch-
es can smoothly move back along the needle shanks
12b, 22b, respectively. Since the arm 14b of the com-
pound needle 11 is extended on the rearward beyond
the overhanging portion 12e, it is possible to form the
compound needle 11 by combining the needle body 12
with the slider 13 from above even though the curving
portion 14e is provided subsequent to the tongue 14a.
Since the sloping portion 14f is formed on the down side,
which is the rearward beyond the front end of the arm
14b, itis possible to reliably press the sloping portion 14f
with the pressing portion 12f on the under surface of the
overhanging portion 12e even though the arm 14b pass-
esover the overhanging portion 12e. The compound nee-
dle 21 is not provided with a portion corresponding to the
curving portion 14e that swells outward beyond the width
of the slider groove 22c. Consequently, in the compound
needle 21, it is possible to readily assemble the blades
24 in case the blade 24 is inserted forward as passing
below the overhanging portion 22e, even though the slid-
er groove 22c is formed to the rearward beyond the over-
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hanging portion 22e.

[0026] Fig. 1(c) shows a cross sectional structure seen
on a cutting surface line C-C in Fig. 1(b). Since the over-
hanging portion 12e is formed along the entire width of
the needle shank 12b, it is possible that the upper ends
of the sloping portions 14f of the blades 14 in two layers
are readily contacted with the overhanging portion 12e
to reliably press the sloping portion 14f with the pressing
portion 12f on the under surface of the overhanging por-
tion 12e from above. The slider groove 12c is processed
from above the needle shank 12b in the closing portion
12h, whereas the slider groove 12c is processed from
below the needle shank 12b in the clearing portion 12i.
Since the clearing portion 12i is opened downward, it is
also possible to remove dust out of the inside of the slider
groove 12c in operation as a knitting needle. Also for the
compound needle 21, in a cross sectional structure of
the clearing portion 22i, the overhanging portion 22e is
similarly formed along the entire width of the needle
shank 22b, and it is possible to readily press the sloping
portions 24f of the blades 24 in two layers with the press-
ing portions 22f. Since the slider groove 22¢ formed sim-
ilarly to the slider groove 12¢ of the compound needle 11
is also opened downward in the clearing portion 22i, it is
possible to readily perform processing and removal of
dust.

[0027] Figs. 2 and Figs. 4 respectively show structures
of main components of the compound needles 11, 21
shown in Figs. 1 and Figs. 3. Fig. 2(a) shows a structure
of the blade 14 and the base body 15. On the rearward
of the base body 15, the arm 15b is extended, and a butt
15e is erected to receive the drive for the slider 13. Fig.
2(b) shows the blade 14 and the base body 15 for the
slider 13 in combination by joining the joining portions
14c, 15c to each other. Fig. 2(c) shows a state in which
the needle body 12 and the needle jack 6 are combined.
The needle body 12 performs main operations for the
knitting needle with the drive to the butt 6b provided on
the needle jack 6. Fig. 4(a) shows structures of the blade
24 and the base body 25. On the rearward of the base
body 25 of Figs. 3, the arm 25b is extended, and the butt
is provided to receive the drive for the slider 23, however,
they are omitted in the drawing. Fig. 4(b) shows the blade
24 and the base body 25 for the slider 23 in combination
by joining the joining portions 24c, 25c to each other. Fig.
4(c) shows the needle body 22.

[Reference Signs List]

[0028]

11, 21 Composite needle
12, 22 Needle body
12a,22a  Hook

12b, 22b  Needle shank
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12c,22c¢  Slider groove
12e,22e  Overhanging portion
12f, 22f Pressing portion
12h, 22h  Closing portion

12i, 22i Clearing portion
13,23 Slider

14,24 Blade

14a,24a Tongue

14e Curving portion

14f, 24f Sloping portion

15, 25 Base body

Claims

1. A compound needle (11, 21) for a flatbed knitting
machine, comprising:

a needle body (12, 22) having a hook (12a, 22a)
at a front end and a slider groove (12c, 22c)
formed on a needle shank (12b, 22b) extending
rearward from the hook (12a, 22a); and
aslider (13, 23) having two blades (14, 24), each
blade (14, 24) being provided with a tongue
(14a, 24a) formed at a front portion, the blades
(14, 24) being capable of hanging a stitch and
at least a portion of the blades (14, 24) being
put in the slider groove (12c, 22c) of the needle
body (12, 22) to be guided in a front-rear direc-
tion, and the tongues (14, 24) opening and clos-
ing the hook (12a, 22a) by relative movement to
the needle body (12, 22),

characterized in that

the needle body (12, 22) provided with:

a closing portion (12h, 22h), neighboring on
arearside ofthe hook (12a, 22a) and having
a bottom surface (12d, 22d) in a section of
the slider groove (12c, 22c) to put in the
tongues (14a, 24a) in a state where the front
portion of the tongues (14a, 24a) closes the
hook (12a, 22a);

a clearing portion (12i, 22i), formed so as to
have a bottom surface (12d, 22d) in a por-
tion of the slider groove (12c, 22c) to putin
head end portions of the tongues (14a, 24a),
and so as not to have bottom surface (12d,
25d) in a portion of the slider groove (12c,
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22c) to put in rear side portions of the
tongues (14a, 24a) backward of the head
end portions of the tongues (14a, 24a) in a
clearing state where the tongues (14a, 24a)
move back with respect to the needle body
(12, 22) on a rear side of the closing portion
(12h, 22h) to open the hook (12a, 22a) and
receive a stitch retreating from the hook
(12a, 22a); and

an overhanging portion (12e, 22¢), formed
over the clearing portion (12i, 22i) so as to
extend from rearward to frontward at a width
covering at least the slider groove (12c,
22c), and provided with a pressing portion
(12f, 22f) on an under surface thereof; and

each of the two blades (14, 24) having:

an arm (14b, 24b), extended on the rear-
ward beyond the tongue (14a, 24a) so as
to allow vertical movement of the tongue
(14a, 24a) by elastic bending; and

a sloping portion (14f, 24f), provided near a
front end portion of the arm (14b, 24b) so
as to project upward from the slider groove
(12c, 22c) within a width thereof, to contact
with the pressing portion (12f, 22f) on the
under surface of the overhanging portion
(12e, 22¢) of the needle body (12, 22), and
to reduce a height from the frontward to the
rearward.

The compound needle (11) for a flatbed knitting ma-
chine according to claim 1, characterized in that
said blade (14) has a curving portion (14e) at said
front portion, neighboring to a rearward of said
tongue (14a) and opening an upper end of the blade
(14) to an outward of the slider groove (12c),

said arm (14b) is extended over the rearward beyond
said overhanging portion (12e) of said needle body
(12), and

said sloping portion (14f) is formed on a down side
to rearward beyond a front end of the arm (14b).

The compound needle (21) of a flatbed knitting ma-
chine according to claim 1, characterized in that
a front portion of said blade (24) is formed so that
said tongue (24a) and a portion neighboring to the
rearward of the tongue (24a) fall within the width of
said slider groove (22c),

on said needle body (22), the slider groove (22c) is
formed with no bottom surface (22d) to the rearward
beyond said overhanging portion (22e),

and

said sloping portion (24f) is formed on an up side to
front ward beyond the front end of said arm (24b).



EP 2 458 052 A2

°9¢1

v,

B \ARRRRNARRRRRAY
P el ld |
IONNNNANNNNNAN]
b4 BNININININNANNY

\
N

NN
N\

ey | PSS

c_m_::om ) .o




EP 2 458 052 A2

qclt 8

_\ N,

oNF/N_, mﬂm / ) \JFj

9 a9

()

A A 5
fivrr|<|L N rQ/
Sl
3yl
JvLavy L 2v 1 (9)

qas 1L

¢34



EP 2 458 052 A2

322

._\ j
T -
Lp.[lJm
|
vz 2\ Nozs ) ase—
— . —egz" av e
€ PV ¢ T2
} v 2 (9)
uzz ) dzz Ve o b2
xo.NN NN 56 zZ 322
7 _\\_ = m L
T — .\v
5v2 \egz V° N asz
bz gz~ °¢c¢
— —

£314

(e)



EP 2 458 052 A2

azz
PZ32 S
g v/ n ™
eg?d *NN\WA\NN _/NN
(2)
avz ot Z
N / \”_u_ )
U
ve sz~ /omu nmw
-
€3¢ (9)
8vz2 oz
QMMHWJQAW,/ \ ﬂ_ -
/D\HV
N
ey PPZC t 2 A v 2
GDN\@ L.ﬁ/ —_
/ 5cz 982

(e)

10



EP 2 458 052 A2

(2)

11



EP 2 458 052 A2
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

» JP 3577038 B [0008]

12



	bibliography
	description
	claims
	drawings

