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(54) BOBBIN DETECTION MECHANISM AND BOBBIN HANGER IN BOBBIN TRANSPORT DEVICE

FOR ROVING FRAME

(57)  Abobbin detection mechanism (36) in a bobbin
transport device (20) for a roving frame (10) includes a
plurality of full bobbin hangers (21F, 61F, 80F), a plurality
of empty bobbin hangers (21E, 61E), and a full bobbin
hanger photoelectric sensor (37) configured to emit a
sensor light (L, L1). Each of the full bobbin hangers (21F,
61F, 80F) includes a full bobbin shaft portion, and a full
bobbin vertically movable member (49, 69, 81) movable

up and down relative to the full bobbin shaft portion (45).
The bobbin detection mechanism (36) includes a full bob-
bin hanger sensor light shield (51, 71, 83) formed in the
full bobbin hanger vertical movable member (49, 69, 81),
and configured to block the sensor light (L, L1) from the
full bobbin hanger sensor light emitter (38) when the full
bobbin vertically movable member (49, 69, 81) is posi-
tioned at the holding position.
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Description
BACKGROUND ART

[0001] The present disclosure relates to a bobbin de-
tection mechanism and a bobbin hanger in a bobbin
transport device for a roving frame.

[0002] In recent years, automation in a roving frame
has been promoted by mechanizing a doffing operation
at which a full bobbin on which winding of roving has
been completed is removed from a bobbin rail, and a
bobbin supply operation at which an empty bobbin is sup-
plied to a bobbin rail. Japanese Patent Application Pub-
lication No. 2000-27041 discloses a bobbin transfer fail-
ure detection device that detects a failure of attachment
and detachment of full bobbins and empty bobbins by
detecting the full bobbins and the empty bobbins with a
detection means.

[0003] According to the above-described Publication,
a bobbin transport device includes bobbin holding devic-
es which can hold the empty bobbins and the full bobbins
alternately in a longitudinal direction, and the bobbin
holding devices are disposed alternately at different
height. In the bobbin transport device, the bobbin holding
devices disposed at upper positions and at lower posi-
tions correspond to full bobbin holding devices and empty
bobbin holding devices, respectively. A detection region
for the detection means is set at a region extending in
the longitudinal direction where upper end portions or
lower end portions of the empty bobbins held by the emp-
ty bobbin holding devices are positioned before bobbin
replacement. The detection means determines whether
ornotthereis an upperend portion, oralower end portion
of an empty bobbin held by an empty bobbin holding de-
vice in the detection region. Itis described that the bobbin
transfer failure detection device can detect an empty bob-
bin even if the empty bobbin is held in a state where the
full bobbins are suspended from the bobbin transport de-
vice at the bobbin replacement.

[0004] However,inthe bobbin transferfailure detection
device of the Publication, the full bobbin holding devices
and the empty bobbin holding devices are disposed at
the different heights, and thus the full bobbins and the
empty bobbins need to be transferred at different heights
at the doffing operation and the empty bobbin supply op-
eration. In order to transfer the full bobbins and the empty
bobbins at different heights, the device needs to include
a mechanism specifically provided for the transfer of the
full bobbins, and a mechanism specifically provided for
the transfer of the empty bobbins. Although a bobbin ex-
change device is provided for transferring the full bobbins
from the bobbin transport device to another transportline
and the empty bobbins from such another transport line
to the bobbin transport device, the structure for transfer-
ring bobbins in the bobbin exchange device becomes
complicated.

[0005] The present disclosure, which has been made
in light of the above problems, is directed to providing a
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bobbin detection mechanism and a bobbin hanger in a
bobbin transport device for a roving frame that can detect
that there is an empty bobbin suspended from the full
bobbin hanger even in the configuration in which the full
bobbin hangers and empty bobbin hangers are disposed
at the same height.

SUMMARY

[0006] According to one aspect of the present disclo-
sure, there is provided a bobbin detection mechanism in
a bobbin transport device for a roving frame, the bobbin
detection mechanism including a plurality of full bobbin
hangers for hanging a full bobbin, a plurality of empty
bobbin hangers for hanging an empty bobbin, the full
bobbin hangers and the empty bobbin hangers being ar-
ranged alternately, and a rail member guiding the full
bobbin hangers and the empty bobbin hangers. Each of
the full bobbin hangers includes a full bobbin shaft portion
hanging down from the rail member, and a full bobbin
vertically movable member contactable with a bobbin
mounted on the full bobbin shaft portion and movable to
a lowest position relative to the full bobbin shaft portion
and to a holding position that is higher than the lowest
position, the full bobbin is held by one of the full bobbin
hangers with an upward movement of the full bobbin ver-
tically movable member. The bobbin detection mecha-
nism includes a full bobbin hanger photoelectric sensor
including a full bobbin hanger sensor light emitter con-
figured to emit a sensor light in a bobbin hanger arrange-
ment direction in which the full bobbin hangers and the
empty bobbin hangers are arranged, and a full bobbin
hanger sensor light receiver configured to receive the
sensor light from the full bobbin hanger sensor light emit-
ter, and a full bobbin hanger sensor light shield formed
in the full bobbin hanger vertical movable member, and
configured to block the sensor light from the full bobbin
hanger sensor light emitter. The sensor light from the full
bobbin hanger sensor light emitter is set at a position so
that the sensor light is blocked by the full bobbin hanger
sensor light shield when the full bobbin vertically movable
member is positioned at the holding position.

[0007] According to one aspect of the present disclo-
sure, there is provided a bobbin hanger used for a bobbin
detection mechanism in a bobbin transport device for a
roving frame including a bobbin shaft portion on which a
bobbin is mounted, and a bobbin vertically movable
member movable up and down relative to the bobbin
shaft portion. The bobbin vertically movable member in-
cludes a bobbin hanger sensor light shield, and the bob-
bin hanger sensor light shield is configured to block a
sensor light of a through beam photoelectric sensor pro-
vided in the bobbin detection mechanism when the bob-
bin vertically movable member moves up with the bobbin
mounted on the bobbin shaft portion.

[0008] Otheraspects and advantages of the disclosure
will become apparent from the following description, tak-
en in conjunction with the accompanying drawings, illus-
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trating by way of example the principles of the disclosure.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The disclosure, together with objects and ad-
vantages thereof, may best be understood by reference
to the following description of the embodiments together
with the accompanying drawings in which:

FIG. 1 is a side view of a bobbin detection mecha-
nism of a bobbin transport device for a roving frame
according to a first embodiment;

FIG. 2 is a schematic plan view of the bobbin trans-
port device for the roving frame according to the first
embodiment;

FIG. 3A is a schematic plan view of the bobbin de-
tection mechanism according to the first embodi-
ment, FIG. 3B is a back view of the bobbin detection
mechanism, and FIG. 3Cis a front view of the bobbin
detection mechanism;

FIG. 4 is a partial cross-sectional view of a bobbin
(an empty bobbin);

FIG. 5A is a side view of an empty bobbin hanger
when the empty bobbin hanger is holding no bobbin,
FIG. 5B is a side view of the empty bobbin hanger
when the empty bobbin hanger is holding a bobbin,
and FIG. 5C is a side view of the empty bobbin hang-
er when the holding of the bobbin is released;

FIG. 6A is a side view of a full bobbin hanger when
the full bobbin hanger is holding no bobbin, FIG. 6B
is a side view of the full bobbin hanger when the full
bobbin hanger is holding a bobbin, and FIG. 5C is a
side view of the full bobbin hanger when the holding
of the bobbin is released;

FIG. 7 is schematic plan view of a bobbin detection
mechanism according to a second embodiment;
FIG. 8A is a front view of an empty bobbin hanger,
andFIG. 8Bis a front view of a full bobbin hanger; and
FIG. 9A is a partial front view of a full bobbin hanger
according to a modified embodiment, and FIG. 9B
is a plan view of a full bobbin hanger sensor light
shield.

DETAILED DESCRIPTION OF THE EMBODIMENTS
(First embodiment)

[0010] The following will describe a bobbin detection
mechanism and a bobbin hanger in a bobbin transport
device for aroving frame according to a first embodiment
of the present disclosure with reference to the accompa-
nying drawings.

[0011] As illustrated in FIG. 1, a roving frame 10 in-
cludes a machine frame 11, flyers 12 of a top mount type
mounted on the machine frame 11, a bobbin rail 14 sup-
porting a plurality of bobbins 13, and a draft mechanism
15 that stretches a sliver S and lets a roving R out. As
illustrated in FIG. 2, a plurality of bobbin wheels 16 sup-
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porting the bobbins 13, respectively, is mounted on the
bobbin rail 14. The bobbin wheels 16 are arranged on
the bobbin rail 14 so that the bobbins 13 are disposed in
two rows at regular pitches along the longitudinal direc-
tion of the roving frame 10. The bobbin wheels 16 in the
first row and the bobbin wheels 16 in the second row are
displaced at a half pitch to each other in the row direction
with respect to the longitudinal direction of the roving
frame 10. According to the present embodiment, in dis-
tinguishing the bobbins 13 into the bobbins 13 having no
roving R and the bobbins 13 on which winding of the
roving R is completed fully, the bobbins 13 having no
roving R and the bobbins 13 on which the roving R is
wound fully are referred to as empty bobbins 13E and
full bobbins 13F, respectively.

[0012] As illustrated in FIG. 1. a bobbin rail support
device 17, which supports the bobbin rail 14, is disposed
on the side of the roving frame 10. The bobbin rail support
device 17 includes a main body 18 that is reciprocally
movable between the bobbin rail 14 of the roving frame
10 and a bobbin transfer position P set in front of the
bobbin rail 14, and a bobbin rail support member 19 that
supports the bobbin rail 14 of the roving frame 10. The
bobbin transfer position P is a position where the bobbins
13 are transferred between the bobbin rail support device
17 and abobbin transport device for aroving frame (here-
inafter referred to as a bobbin transport device) 20, which
will be described later.

[0013] The bobbintransportdevice 20 movable up and
down is disposed above the bobbin transfer position P.
The bobbin transport device 20 is configured to transfer
the bobbins 13 with the bobbin rail 14 positioned at the
bobbin transfer position P. The bobbin transport device
20 includes a plurality of bobbin hangers 21 configured
to hang the bobbins 13, a rail member 22 configured to
guide the bobbin hangers 21, and a rail support member
23 configured to support the rail member 22.

[0014] The bobbin hangers 21 are hangers for holding
the bobbins 13. As illustrated in FIG. 2, the bobbin hang-
ers 21 are disposed at regular pitches on the rail member
22. The bobbin hangers 21 includes a plurality of empty
bobbin hangers 21E for hanging the empty bobbins 13E,
and a plurality of full bobbin hangers 21F for hanging the
full bobbins 13F, and the empty bobbin hangers 21E and
the full bobbin hangers 21F are arranged alternately on
the rail member 22. The empty bobbin hangers 21E and
the full bobbin hangers 21F are disposed at the same
height. The structures of the empty bobbin hangers 21E
and the full bobbin hangers 21F will be described later.
[0015] The rail member 22 includes a pair of straight
rails 24 disposed in parallel to each other, and arc rails
25, each connecting the ends of the straight rails 24. The
longitudinal direction of the paired straight rails 24 ex-
tends in parallel to the longitudinal direction of the roving
frame 10. In a state where the bobbin transport device
20 transfers the bobbins 13, the bobbin hangers 21 are
disposed at the regular pitches on the paired straight rails
24 so as to correspond to the bobbin wheels 16 on the
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bobbin rail 14 at the bobbin transfer position P. The arc
rails 25 are rails each having an arc shape and connect-
ing the ends of the straight rails 24, and the straight rails
24 and the arc rails 25 permit transporting the bobbin
hangers 21.

[0016] The rail support member 23 is a bracket for
mounting the rail member 22. The paired straight rails 24
and the paired arcrails 25 are mounted to alower surface
of the rail support member 23.

[0017] As illustrated in FIG. 2, a bobbin transport line
26 is disposed close to one of ends of the rail member
22. The bobbin transport line 26 transports the full bob-
bins 13F on which roving is wound fully by the roving
frame 10 towards a spinning frame (not illustrated) and
the empty bobbins 13E to be supplied to the bobbin trans-
port device 20. The bobbin transport line 26 is provided
with bobbin hangers (not illustrated) for holding the bob-
bins 13, and the bobbin hangers of the bobbin transport
line 26 are transported in one direction.

[0018] A bobbin exchange device 27 is disposed be-
tween the bobbin transport device 20 and the bobbin
transport line 26. The bobbin exchange device 27 is con-
figured to exchange the empty bobbins 13E with the full
bobbins 13F, and vice versa, between the bobbin trans-
port device 20 and the bobbin transport line 26. A bobbin
exchange position at which the empty bobbins 13E and
the full bobbin 13F are exchanged is positioned at an
intermediate portion of one of the arcrails 25 in the bobbin
transport device 20. The bobbin exchange device 27
causes the empty bobbin hangers 21E to receive the
empty bobbins 13E from the bobbin transport line 26,
and causes the full bobbin hangers 21F to transfer the
full bobbins 13F to the bobbin transport line 26, thus ex-
changing the empty bobbins 13E with the full bobbins
13F.

[0019] The bobbin transport device 20 is movable up
and down by an elevator device 30. As illustrated in FIG.
1, the elevator device 30 includes a plurality of pillars 31,
support arms 32 movable up and down relative to the
pillars 31 and supporting the rail support member 23,
elevator mechanisms 33 moving the support arms 32 up
and down. Although only one pillar 31 isillustrated in FIG.
1, the plurality of pillars 31 are disposed along the longi-
tudinal direction of the roving frame 10. Each of the sup-
port arms 32 is provided for each of the pillars 31. A hor-
izontal frame 34 extends horizontally towards the roving
frame 10 from upper end portions of the pillars 31. The
support arms 32 and the elevator mechanisms 33 are
connected by belts 35. Each of the elevator mechanisms
33 includes a motor (not illustrated), and a winding mem-
ber (notillustrated) for winding each of the belts 35. With
the operation of the motor, the support arm 32 moves
upward by winding up the belt 35, and the support arm
32 moves downward by rewinding the belt 35.

[0020] Inthepresentembodiment, asillustratedin FIG.
3A, the bobbin transport device 20 includes a bobbin de-
tection mechanism 36 to detect whether or not an empty
bobbin 13E is hung by the full bobbin hanger 21F. The
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bobbin detection mechanism 36 includes a pair of full
bobbin hanger photoelectric sensor 37 so as to corre-
spond to the empty bobbin hangers 21E, the full bobbin
hangers 21F, and the pair of straight rails 24.

[0021] As illustrated in FIG. 3A, each of the full bobbin
hanger photoelectric sensors 37 are a through-beam
type photoelectric sensor and has a full bobbin hanger
sensor light emitter 38 and a full bobbin hanger sensor
light receiver 39 receiving a sensor light L from the light
emitter 38. The full bobbin hanger sensor light emitter 38
is disposed on one end of the rail support member 23
and the full bobbin hanger sensor light receiver 39 is dis-
posed on the other end of the rail support member 23.
The full bobbin hanger sensor light emitter 38 emits light
from a side of the full bobbin hangers 21F and the empty
bobbin hangers 21E in a hanger arrangement direction
in which the full bobbin hangers 21F and the empty bob-
binhangers 21E are arranged and thatextends in parallel
to the straight rails 24. As illustrated in FIG. 3A, the full
bobbin hanger photoelectric sensor 37 is connected to a
control device 28. The control device 28 controls the bob-
bin transport device 20 and the elevator device 30.
[0022] As illustrated in FIGS. 3B and 3C, the position
of the sensor light L of the full bobbin hanger photoelectric
sensor 37 is a position close to the bobbin hangers 21.
Even when there is one empty bobbin 13E hung by a
large number of the full bobbin hangers 21F, the sensor
light L is blocked. When the control device 28 detects
blockage of the sensor light L, the control device 28 de-
tects that there is an empty bobbin 13E hung by any of
the full bobbin hangers 21F. The sensor light L from the
full bobbin hanger sensor light emitter 38 is set at a height
to which a vertically movable member 49 described later
moves up when the empty bobbin 13E is hung by the full
bobbin hanger 21F.

[0023] Next, the bobbins 13 will be described. As illus-
trated in FIG. 4, each of the bobbins 13 includes a bobbin
body 40 having a tubular shape. An inclined surface 41
thatis inclined relative to the axial direction of the bobbin
13 is formed in an opening of the bobbin body 40. The
bobbin body 40 includes a first inner peripheral surface
42 continuous with the inclined surface 41, a secondinner
peripheral surface 43 having an inner diameter greater
than that of the first inner peripheral surface 42, and a
stepped surface 44 between the firstinner peripheral sur-
face 42 and the second inner peripheral surface 43. The
empty bobbins 13E become the full bobbins 13F with the
roving R wound on the outer peripheral surface of the
bobbin body 40.

[0024] The structures ofthe empty bobbinhangers21E
and the full bobbin hangers 21F will be described. As
illustrated in FIGS. 5A to 5C, each of the empty bobbin
hangers 21E includes a shaft portion 45 to be inserted
into the empty bobbin 13E, an engaging section 46 in a
distal end portion of the shaft portion 45 to project out
from the shaft portion 45 and be retracted therein in a
radial direction of the shaft portion 45, and a vertically
movable member 47 to move up and down relative to the
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shaft portion 45. The shaft portion 45 corresponds to the
bobbin shaft portion and the empty bobbin shaft portion,
and is hung down from the rail member 22. An engaging
section control mechanism (not illustrated) causing the
engaging section 46 to project out from the shaft portion
45is accommodated in the shaft portion 45. The vertically
movable member 47 has a circular truncated cone shape
having the area of an upper surface greater than that of
alower surface, and has, in the center thereof, a through
hole 48 through which the shaft portion 45 is inserted.
[0025] The upward and downward movements of the
vertically movable member 47 cause the engaging sec-
tion 46 to project out and retract. Specifically, as illustrat-
ed in FIG. 5A, when the vertically movable member 47
is positioned at its lowest position, the engaging section
46 does not project out from the shaft portion 45. The
lowest position of the vertically movable member 47 is a
position where the vertically movable member 47 lowers
the most relative to the shaft portion 45, as illustrated in
FIG. 5A. As illustrated in FIG. 5B, when the vertically
movable member 47 is placed in contact with the bobbin
13 and pushed up by the bobbin 13, the vertically mov-
able member 47 moves upward, which causes the en-
gaging section 46 to project out from the shaft portion 45
by the engaging section control mechanism. The projec-
tion of the engaging section 46 causes the empty bobbin
13E to be held by the empty bobbin hanger 21E. The
position of the vertically movable member 47 illustrated
in FIG. 5B is above the lowest position and corresponds
to a holding position where the empty bobbin 13E is held
by the empty bobbin hanger 21 E. As illustrated in FIG.
5C, when the vertically movable member 47 moves up-
ward by being pushed up by the empty bobbin 13E in a
state where the empty bobbin 13E is hung by the empty
bobbin hanger 21E, the engaging section 46 retracts in-
side the shaft portion 45, so that empty bobbin 13E may
be detached from the empty bobbin hanger 21E. The
vertically movable member 47 corresponds to the bobbin
movable member and the empty bobbin movable mem-
ber.

[0026] Next, the full bobbin hanger 21 F will be de-
scribed. Asillustratedin FIGS. 6Ato 6C, the configuration
of the full bobbin hanger 21 F is substantially the same
as that of the empty bobbin hanger 21E except for the
vertically movable member 49, and the same compo-
nents will be designated by the same reference numer-
als. The vertically movable member 49 of the full bobbin
hanger 21F includes a main body 50 and a full bobbin
hanger sensor light shield 51 formed integrally with the
main body 50. The main body 50 corresponds to the ver-
tically movable member 47 of the empty bobbin 21E. The
shaft portion 45 of the full bobbin hanger 21F corresponds
to the bobbin shaft portion and the full bobbin shaft por-
tion, and the vertically movable member 49 corresponds
to the bobbin vertically movable member and the full bob-
bin vertically movable member. The bobbin vertically
movable member 47 includes the bobbin hanger sensor
light shield 51, and the bobbin hanger sensor light shield
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51 is configured to block a sensor light L of a through
beam photoelectric sensor 37 provided in the bobbin de-
tection mechanism 36 when the bobbin vertically mova-
ble member 47 moves up with the bobbin 13 mounted
on the bobbin shaft portion 45.

[0027] As illustrated in FIG. 6B, the full bobbin hanger
sensor light shield 51 is a part that blocks the sensor light
L when there is an empty bobbin 13E hung by any of the
full bobbin hangers 21F. The vertically movable member
49 has a generally a circular truncated cone shape, and
the dimension of the vertically movable member 49 in
the axial direction is two times as large as that of the
vertically movable member 47. The full bobbin hanger
sensor light shield 51 has a cylindrical shape so that the
main body 50 is movable up to the upper end of the shaft
portion 45.

[0028] The upward and downward movements of the
vertically movable member 49 cause the engaging sec-
tion 46 to project out and retract. The vertically movable
member 49 functions as a detectable member for detect-
ing whether or not there is an empty bobbin 13E hung.
Specifically, as illustrated in FIG. 6A, when the vertically
movable member 49 is at the lowest position, the engag-
ing section 46 does not project out from the shaft portion
45. The lowest position of the vertically movable member
49 is a position where the vertically movable member 49
lowers the most relative to the shaft portion 45 as illus-
trated in FIG. 6A. As illustrated in FIG. 6B, when the ver-
tically movable member 49 is placed in contact with the
bobbin 13 and pushed up by the bobbin 13, the vertically
movable member 49 moves upward, which causes the
engaging section 46 to project out from the shaft portion
45 by the engaging section control mechanism. The pro-
jection of the engaging section 46 causes the bobbin 13
to engage with the fully bobbin hanger 21F. The position
of the vertically movable member 49 illustrated in FIG.
6B is above the lowest position, and corresponds to the
holding position where the empty bobbin 13E is held by
the empty bobbin hanger 21E. As illustrated in FIG. 6C,
when the vertically movable member 49 moves upward
by being pushed up by the empty bobbin 13E in a state
where the bobbin 13 is hung by the full bobbin hanger
21F, the engaging section 46 retracts inside the shaft
portion 45, so that bobbin 13 may be detached from the
full bobbin hanger 21F.

[0029] Next, bobbin replacement according to the
present embodiment will be described. In the roving
frame 10, the roving R is wound on each of the bobbins
13. In the bobbin transport device 20, the empty bobbin
hangers 21E holding the empty bobbins 13E, and the
empty bobbins 13E are on standby above the bobbin
transfer position P for next winding of the roving R. Since
the full bobbin hangers 21F of the bobbin transport device
20 are to hold the full bobbins 13F from the roving frame
10, the full bobbin hangers 21F have no bobbin 13 hung
thereby.

[0030] Winding of the roving R by the roving frame 10
stops when the bobbin 13 becomes a full bobbin by wind-
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ing of the roving R by the roving frame 10. Once the
winding by the roving frame 10 stops, the bobbin rail sup-
port device 17 moves towards the roving frame 10. With
the bobbin rail support member 19 supporting the bobbin
rail 14, the bobbin rail support device 17 moves to the
bobbin transfer position P. The axes of the full bobbins
13F on the bobbin rail 14 coincide with the axes of the
full bobbin hangers 21F at the bobbin transfer position P.
[0031] The elevator mechanism 33 operates so as to
move the supportarm 32 of the elevator device 30 down-
ward. The bobbin transport device 20 moves downward
along with the downward movement of the support arm
32. The shaft portions 45 of the full bobbin hangers 21F
are inserted through the full bobbins 13F, respectively,
on the bobbin rail 14 with the downward movement of
the bobbin transport device 20, which causes the verti-
cally movable members 49 of the full bobbin hangers 21F
to be in contact with the full bobbins 13F and pushed up
thereby. As a result, the engaging sections 46 project out
from the respective shaft portions 45. The full bobbins
13F may be held by the full bobbin hangers 21F with the
engaging section 46 projecting out from the shaft portion
45. Then, the elevator mechanism 33 operates so as to
move the support arms 32 upward, thereby moving the
bobbin transportdevice 20 upward. Thus, the fullbobbins
13F are hung by the full bobbin hangers 21 F and moved
from the bobbin rail 14 to the bobbin transport device 20.
[0032] The bobbin transport device 20 operates so as
to move the empty bobbin hangers 21F and the full bob-
bin hangers 21E by one pitch relative to the rail member
22. By moving the empty bobbin hangers 21E and the
full bobbin hangers 21F by one pitch relative to the rail
member 22, the axes of the empty bobbins 13E coincide
with the axes of the bobbin wheels 16 ofthe bobbinrail 14.
[0033] Then, the elevator mechanisms 33 operate so
as to move the support arms 32 of the elevator devices
30 downward, thereby moving the bobbin transport de-
vice 20 downward with the full bobbins 13F and the empty
bobbins 13E hung thereby. The empty bobbins 13E are
mounted on the bobbin wheels 16 with the downward
movement of the bobbin transport device 20. When the
bobbin transportdevice 20 moves further downward after
the empty bobbins 13E are mounted on the bobbin
wheels 16, the vertically movable members 47 of the
empty bobbin hangers 21E are in contact with and
pushed up by the empty bobbins 13E, which moves the
vertically movable members 47 upward. As a result, the
engaging sections 46 projecting out from the shaft por-
tions 45 are retracted inside the shaft portions 45. The
holding of the empty bobbins 13E by the empty bobbin
hangers 21E is released, and the empty bobbins 13E are
transferred to the bobbin rail 14. Then, the bobbin trans-
port device 20 moves upward, and the bobbin rail 14
holding the empty bobbins 13E is moved to the roving
frame 10 for next winding of the roving R.

[0034] Afterthe doffing and the transferring of the emp-
ty bobbins 13E are completed, the roving frame 10 starts
winding of the roving R on the empty bobbins 13E. On
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the other hand, the bobbin exchange device 27 exchang-
es the full bobbins 13F with the empty bobbins 13E be-
tween the bobbin transport device 20 and the bobbin
transport line 26. Specifically, the full bobbins 13F in the
bobbin transport device 20 and the empty bobbins 13E
transported from the bobbin transport line 26 are ex-
changed. Thatis, the full bobbins 13F in the bobbin trans-
port device 20 are sent to the bobbin transport line 26,
and the empty bobbins 13e transported from the bobbin
transport line 26 are sent to the empty bobbin hangers
21E of the bobbin transport device 20. The bobbin trans-
port line 26 transports the full bobbins 13F towards the
spinning frame. The bobbin transport device 20 has the
empty bobbins 13E hung only by the empty bobbin hang-
ers 21E, and is on standby for next bobbin replacement.
[0035] The following will describe the detection of an
empty bobbin 13E in the full bobbin hangers 21F by the
bobbin detection mechanism 36 according to the present
embodiment. Even if there is one empty bobbin 13E held
by afull bobbin hanger 21F of the bobbin transport device
20 for some reason, when the full bobbins 13F on the
bobbin rail 14 are transferred to the full bobbin hangers
21F, the empty bobbin 13E held by the full bobbin hanger
21F hits one of the full bobbins 13F. Therefore, in the
present embodiment, the bobbin detection mechanism
36 detects the empty bobbin 13E held by the full bobbin
hanger 21F before the full bobbins 13F are transferred
to the full bobbin hangers 21F, so that the empty bobbin
13E held by the full bobbin hanger 21F does not hit the
full bobbin 13F.

[0036] As illustrated in FIG. 6A, in a state where the
empty bobbin 13F is not held by the full bobbin hanger
21F, the vertically movable member 49 is positioned at
the lowest position relative to the shaft portion 45, and
the full bobbin hanger sensor light shield 51 is positioned
lower than the sensor light L, so that the sensor light L
is not blocked. Thus, the sensor light L emitted from the
full bobbin hanger sensor light emitter 38 is received by
the full bobbin hanger sensor light receiver 39. The con-
trol device 28 does not detect blockage of the sensor
light L, and detects that there is no empty bobbin 13E
held by the plurality of full bobbin hangers 21.

[0037] As illustrated in FIG. 6B, in a case where the
empty bobbin 13E is held by the full bobbin hanger 21F,
the vertically movable member 49 is placed in contact
with the empty bobbin 13E and pushed up by the empty
bobbin 13E, which causes the full bobbin hanger sensor
lightshield 51 to block the sensor light L. Since the sensor
light L is blocked, the full bobbin sensor light receiver 39
does notreceive the sensor light L, and the control device
28 detects the blockage of the sensor light L, and detects
that there is an empty bobbin 13E held by at least one
of the plurality of the full bobbin hangers 21F. The control
device 28 stops the operation of the bobbin transport
device 20 in response to the detection of the empty bob-
bin 13E, and notifies abnormality.

[0038] The bobbin detection mechanism 36 of the
present embodiment offers the following operational ef-
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fects.

(1) The full bobbins 13F each on which the roving R
is wound fully are to be held by the full bobbin hang-
ers 21F, which are empty, in the bobbin transport
device 20. However, when an empty bobbin 13F is
held by one of the full bobbin hangers 21F for some
reason, the vertically movable member 49 moves
upward and hence the full bobbin hanger sensor light
shield 51 blocks the sensor light L. Thus, it is detect-
ed that there is an empty bobbin 13E hung by one
of the full bobbin hangers 21 G by detecting the
blockage of the sensor light L. This permits detecting
that there is an empty bobbin 13E held by one of the
full bobbin hangers 21F even in the configuration in
which the full bobbin hangers 21F and the empty
bobbin hangers 21E are disposed at the same
height.

(2) Even in the configuration in which the full bobbin
hangers 21F and the empty bobbin hangers 21E are
disposed at the same height, whether there is an
empty bobbin 13E held by one of the full bobbin
hangers 21F may be detected. As compared with a
configuration in which the full bobbin hangers and
the empty bobbin hangers are disposed at different
heights, the full bobbins 13F and the empty bobbins
13E need not be transferred at different heights in
the doffing operation and the empty bobbin supply
operation. As a result, the mechanisms for transfer-
ring the full bobbins 13F and the empty bobbins 13E
need not be separately provided, so that the config-
uration and the control of the bobbin transport device
20 may be simplified.

(3) A bobbin hanger 21 provided with the vertically
movable member 49 including the full bobbin hanger
sensor light shield 51 is set as the full bobbin hanger
21 F, and a bobbin hanger 21 provided with the ver-
tically movable member 47 without the full bobbin
hanger sensor light shield 51 is set as the empty
bobbin hanger 21E. According to this configuration,
whether there is an empty bobbin 13E held by one
of the full bobbin hangers 21F may be detected even
in the configuration in which the full bobbin hangers
21F and the empty bobbin hangers 21E are disposed
at the same height.

(4) Each of the pair of full bobbin hanger photoelectric
sensors 37 is a through beam type photoelectric sen-
sor, and detects whether there is an empty bobbin
13E may be detected simultaneously for a large
number of the full bobbin hangers 21F arranged in
two rows.

(Second embodiment)

[0039] The following will describe the bobbin detection
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mechanism according to a second embodiment. In the
present embodiment, not only whether there is an empty
bobbin held by one of the full bobbin hangers, but also
whether or not there is a bobbin held by one of the empty
bobbin hangers, are detected. In the following, for the
same configurations as those in the first embodiment,
the description thereof will not be reiterated, and the
same reference numerals will be used.

[0040] As illustrated in FIG. 7, empty bobbin hangers
61E and full bobbin hangers 61F are disposed alternately
in line in a bobbin transport device 60. A full bobbin hang-
er photoelectric sensor 37 and an empty bobbin hanger
photoelectric sensor 62 are disposed with the empty bob-
bin hangers 61E and the full bobbin hangers 61 F ar-
ranged therebetween in line so that a pair of sensor lights
L1, L2 are emitted. In the present embodiment, the full
bobbin hanger photoelectric sensor 37 includes a full
bobbin hanger sensor light emitter 38 that emits a sensor
light L1 and a full bobbin hanger sensor light receiver 39
that receives the sensor light L1.

[0041] The empty bobbin hanger photoelectric sensor
62 has the configuration the same as the full bobbin hang-
er photoelectric sensor 37, and includes an empty bobbin
hanger sensor light emitter 63 that emits a sensor light
L2 and an empty bobbin hanger sensor light receiver 64
thatreceives the sensor lightL2. The empty bobbin hang-
er photoelectric sensor 62 is connected to the control
device 28. The empty bobbin hanger photoelectric sen-
sor 62 and the full bobbin hanger photoelectric sensor
37 corresponds to the bobbin detection mechanism 65.
The height of the sensor light L2 emitted from the empty
bobbin hanger sensor light emitter 63 is set at the same
height to which a vertically movable member 66, which
will be described later, moves up when the empty bobbins
13E are hung by the empty bobbin hangers 61E.
[0042] Asillustratedin FIG. 8A, each of the empty bob-
bin hangers 61E includes a shaft portion 45, an engaging
section 46, and the vertically movable member 66. The
vertically movable member 66 includes a main body 67
and an empty bobbin hanger sensor light shield 68. The
empty bobbin hanger sensor light shield 68 is formed in
the upper portion of the main body 67, and has a shape
thatblocks the sensor light L2 of the empty bobbin hanger
photoelectric sensor 62 when the empty bobbins 13E are
hung by the empty bobbin hangers 61E. The vertically
movable member 66 has a shape that does not block the
sensor light L1 of the full bobbin hanger photoelectric
sensor 37 when the empty bobbins 13E are hung by the
empty bobbin hangers 61E. The empty bobbin hanger
sensor light shield 68 of the present embodiment is
formed in a shape in which the full bobbin hanger sensor
light shield 51 of the first embodiment is cut in half and
one of the halves is removed. The shaft portion 45 of the
empty bobbin hanger 61E corresponds to the bobbin
shaft portion and the empty bobbin shaft portion, and the
vertically movable member 66 corresponds to the bobbin
vertically movable member and the empty bobbin verti-
cally movable member.
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[0043] As illustratedin FIG. 8B, each of the full bobbin
hangers 61 F includes the shaft portion 45, the engaging
section 46, and the vertically movable member 69. The
vertically movable member 69 includes a main body 70
and a full bobbin hanger sensor light shield 71. The full
bobbin hanger sensor light shield 71 is formed in the up-
per portion of the main body 70, and has a shape that
blocks the sensor light L1 of the full bobbin hanger pho-
toelectric sensor 37 when an empty bobbin 13E is hung
by one of the full bobbin hanger 61F. The vertically mov-
able member 69 has a shape that does not block the
sensor light L2 of the empty bobbin hanger photoelectric
sensor 62 when an empty bobbin 13E is hung by one of
the full bobbin hangers 61F. The full bobbin hanger sen-
sor light shield 71 of the present embodiment is formed
in a shape in which the full bobbin hanger sensor light
shield 51 of the first embodiment is cut in half and one
of the halves is removed. The shaft portion 45 of the full
bobbin hanger 61F corresponds to the bobbin shaft por-
tion and the full bobbin shaft portion, and the vertically
movable member 69 corresponds to the bobbin vertically
movable member and the full bobbin vertically movable
member.

[0044] According to the present embodiment, even if
there is an empty bobbin 13E hung by any one of a large
number of the full bobbin hangers 61F before the transfer
of the full bobbins 13F, the full bobbin hanger sensor light
shield 71 of the vertically movable member 69 of the full
bobbin hanger 61 F blocks the sensor light L1 of the full
bobbin hanger photoelectric sensor 37. As a result, the
control device 28 detects the blockage of the sensor light
L1, and detects that there is an empty bobbin 13E hung
by one of the full bobbin hangers 61F.

[0045] Furthermore, even if any one of a large number
of the empty bobbin hangers 61E holds an empty bobbin
13E after the empty bobbins 13E are transferred to the
slide rail, the sensor light L2 of the empty bobbin hanger
photoelectric sensor 62 is blocked by the empty bobbin
hanger sensor light shield 68 of the vertically movable
member 66 provided in the empty bobbin hanger 61 E
by which the empty bobbin 13E is held. As a result, the
control device 28 detects the blockage of the sensor light
L2, and detects that the empty bobbin 13E is hung by
the empty bobbin hangers 61E. In this case, itis possible
to detect that the transfer of the empty bobbins 13E to
the bobbin rail 14 is incomplete. When the blockage of
light is not detected, the control device 28 detects that
the transfer of the empty bobbins 13E to the bobbin rail
14 is successful. The vertically movable member 66 and
the vertically movable member 69 have the same shape,
but are mounted at the different positions relative to the
shaft portions 45. Since there is no need to prepare ver-
tically movable members having a different shape, the
production cost for the bobbin hangers 61, i.e., bobbin
hangers 61E, 61F, may be reduced.
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(Modified embodiment)

[0046] The following will describe a full bobbin hanger
80F of a bobbin hanger 80 as illustrated in FIGS 9A and
9B according to a modified embodiment. The full bobbin
hanger 80F of the present modified embodiment is a
modification of the full bobbin hanger 21F of the first em-
bodiment. As illustrated in FIG. 9A, the full bobbin hanger
80F includes a vertically movable member 81 movable
up and down relative to the shaft portion 45. The vertically
movable member 81 includes a main body 82 and a full
bobbin hanger sensor light shield 83. The main body 82
corresponds to the main body 50 of the first embodiment.
The full bobbin hanger sensor light shield 83 is provided
as a separate part from the main body 82, has a hollowed
circular truncated cone shape made of a resin, and is
detachable from the main body 82. A plurality of engaging
pins 84 are formed in an end of an inner peripheral sur-
face of the full bobbin hanger sensor light shield 83 on a
smaller diameter side thereof. Four engaging pins 84 are
disposed at regular intervals in the circumferential direc-
tion of the inner peripheral surface. Placing the full bobbin
hanger sensor light shield 83 to the main body 82 from
below so that the main body 82 is inserted through the
full bobbin hanger sensor light shield 83 allows the full
bobbin hanger sensor light shield 83 to be mounted on
the main body 82 by engaging the engaging pins 84 with
the upper end portion of the main body 82 by way of the
elastic formation of the resin.

[0047] According tothe present modified embodiment,
similarly to the first embodiment, it is possible to detect
that there is an empty bobbin 13E hung by one of the full
bobbin hangers 21F when the full bobbin hanger sensor
light shield 83 blocks the sensor light L. Further, since
the full bobbin hanger sensor light shield 83 and the main
body 82 are separately provided, the main body 82 may
be made of a material different from that of the full bobbin
hanger sensor light shield 83, so that the weight of the
vertically movable member 81 may be reduced. Further,
the sensor light L may be blocked by mounting the full
bobbin hanger sensor light shield 83 even if the main
body 82 is identical to the vertically movable member 47
of the empty bobbin hanger 21. Thus, the existing full
bobbin hanger may be used as the full bobbin hanger
80F that blocks the sensor light L.

[0048] The present disclosure is not limited to the
above-described embodiments, and may be modified in
various manners within the technical scope of the present
disclosure, as exemplified below.

[0049] In the above-described embodiments (includ-
ing the modified embodiment), a light shield of the verti-
cally movable member in the bobbin hanger has a tubular
circular truncated cone shape or a shape in which the
tubular circular truncated cone is cut in half and one of
the halves is removed, but it is not limited thereto. The
shape of the light shield of the vertically movable member
may be designed freely as long as the light shield can
block the sensor light. For example, the light shield may
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have a plate shape.

[0050] In the above-described modified embodiment,
the full bobbin hanger sensor light shield is mounted on
the main body with the engaging pins, but it is not limited
thereto. For example. the full bobbin hanger sensor light
shield may be mounted on the main body by using a
fastener such as a bolt. Mounting of the full bobbin hanger
sensor light shield to the main body may be designed
freely.

[0051] A bobbin detection mechanism (36) in a bobbin
transport device (20) for a roving frame (10) includes a
plurality of full bobbin hangers (21F, 61F, 80F), a plurality
of empty bobbin hangers (21E, 61E), and a full bobbin
hanger photoelectric sensor (37) configured to emit a
sensor light (L, L1). Each of the full bobbin hangers (21F,
61F, 80F) includes a full bobbin shaft portion, and a full
bobbin vertically movable member (49, 69, 81) movable
up and down relative to the full bobbin shaft portion (45).
The bobbin detection mechanism (36) includes a full bob-
bin hanger sensor light shield (51, 71, 83) formed in the
full bobbin hanger vertical movable member (49, 69, 81),
and configured to block the sensor light (L, L1) from the
full bobbin hanger sensor light emitter (38) when the full
bobbin vertically movable member (49, 69, 81) is posi-
tioned at the holding position.

Claims

1. A bobbin detection mechanism (36) in a bobbin
transport device (20) for a roving frame (10), the bob-
bin detection mechanism (36) comprising:

a plurality of full bobbin hangers (21F, 61F, 80F)
for hanging a full bobbin (13F);

a plurality of empty bobbin hangers (21E, 61E)
for hanging an empty bobbin (13E), the full bob-
bin hangers (21F, 61F, 80F) and the empty bob-
bin hangers (21E, 61E) being arranged alter-
nately; and

a rail member (22) guiding the full bobbin hang-
ers (21F, 61F, 80F) and the empty bobbin hang-
ers (21E, 61E),

each of the full bobbin hangers (21F, 61F, 80F)
including:

a full bobbin shaft portion hanging down
from the rail member (22); and

afullbobbin vertically movable member (49,
69, 81) contactable with a bobbin (13)
mounted on the full bobbin shaft portion and
movable to a lowest position relative to the
full bobbin shaft portion and to a holding po-
sition that is higher than the lowest position,

the full bobbin (13F) being held by one of the full
bobbin hangers (21F, 61F, 80F) with an upward
movement of the full bobbin vertically movable
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member (49, 69, 81), characterized in that
the bobbin detection mechanism (36) includes:

a full bobbin hanger photoelectric sensor
(37) including a full bobbin hanger sensor
light emitter (38) configured to emit a sensor
light (L, L1)in a bobbin hanger arrangement
direction in which the full bobbin hangers
(21F,61F, 80F) and the empty bobbin hang-
ers (21E, 61E) are arranged, and a full bob-
bin hanger sensor light receiver (38) config-
ured to receive the sensor light from the full
bobbin hanger sensor light emitter; and

a full bobbin hanger sensor light shield (51,
71, 83) formed in the full bobbin hanger ver-
tical movable member (49, 69, 81), and con-
figured to block the sensor light (L, L1) from
the full bobbin hanger sensor light emitter
(38), and

the sensorlight (L, L1) from the full bobbin hang-
er sensor light emitter (38) is set at such a height
where the sensor light (L, L1) is blocked by the
full bobbin hanger sensor light shield (51, 71,
83) when the full bobbin vertically movable
member (49, 69, 81) is positioned at the holding
position.

The bobbin detection mechanism (36) in the bobbin
transport device (20) for the roving frame (10) ac-
cording to claim 1, characterized in that

each of the empty bobbin hangers (21E, 61E) in-
cludes:

an empty bobbin shaft portion hanging down
from the rail member (22); and

an empty bobbin vertically movable member
(66) contactable with the bobbin (13) mounted
on the empty bobbin shaft portion and movable
to a lowest position relative to the empty bobbin
shaft portion and to a holding position that is
higher than the lowest position,

the bobbin detection mechanism (36) includes:

an empty bobbin hanger photoelectric sensor
(62) including an empty bobbin hanger sensor
lightemitter (63) configured to emita sensor light
(L2) inthe bobbin hanger arrangement direction,
and an empty bobbin hanger sensor light receiv-
er (64) configured to receive the sensor light (L2)
from the empty bobbin hanger sensor light emit-
ter (63); and

an empty bobbin hanger sensor light shield (68)
formed in the empty bobbin hanger vertical mov-
able member (66), and configured to the sensor
light (L2) from the empty bobbin hanger sensor
light emitter (63),
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the sensor light from the empty bobbin hanger sen-
sor light emitter (63) is set at such a height where
the sensor light (L2) is blocked by the empty bobbin
hanger sensor light shield (68) when the empty bob-
bin vertically movable member (66) is positioned at
the holding position.

The bobbin detection mechanism (36) in the bobbin
transport device (20) for the roving frame (10) ac-
cording to claim 1 or 2, characterized in that

the full bobbin hanger sensor light shield (83) and
the full bobbin vertically movable member (81) are
provided as separate parts.

A bobbin hanger used for a bobbin detection mech-
anism (36) in a bobbin transport device (20) for a
roving frame (10), the bobbin hanger comprising:

a bobbin shaft portion (45) on which a bobbin
(13) is mounted; and

a bobbin vertically movable member (47, 49,
66,69, 81) movable up and down relative to the
bobbin shaft portion (45),

characterized in that

the bobbin vertically movable member (47, 49,
66,69, 81) includes a bobbin hanger sensor light
shield (51, 68, 71, 83), and

the bobbin hanger sensor light shield (51, 68,
71, 83) is configured to block a sensor light (L,
L1, L2) of a through beam photoelectric sensor
(37, 62) provided in the bobbin detection mech-
anism (36) when the bobbin vertically movable
member (47, 49, 66,69, 81) moves up with the
bobbin (13) mounted on the bobbin shaft portion
(45).

10

15

20

25

30

35

40

45

50

55

10

18



EP 3 892 576 A1

(4 m;

|

l

4

s

—_
Wy !
\_1[

’
11

L T IR

=L

[ 3]

1"



EP 3 892 576 A1

92 3¢

\$—
, £
v\ | .._2@@
54 ! )
! 1212

llciLivl\lllltlx’l’llli!...l.,lllll.ﬂ.llllltﬂl.llil.\u.ll!ll Pt

v X g kY 2 » F3 LY ri LY R\G*r \‘”'
[+ I | [+ ] [+ I [ 3 [+ 3 ¥ ]
’.ll _.»Ii ) fll\ fll\\ rtl f{l f:l
V—. I \\sla s\....l..; \\l/a s\.ll: s\l/; s\}d ,
1 O ¢ 1.0 1 .0 ¢ [ 01 1 O ¢ [ {
¢Ilt\ .II\ .-ll\ -I \- -f \ -\Iu.\ﬂ A

0l

¢ 9Ol

12



EP 3 892 576 A1

ENENG el
(L8) 6€ (L8) 8¢
3K (19) 66 (L8)8¢ el
41z B[t
e 174 74 e
£7 e -
N w £
[y L / FAY FA' \\ —/ g
U o
£l 4734
P T AN S SR Y 7 . 5 .W.L\ u.th“‘m.ui—. ..... I.&\
AR A AR A AR A A =
== ¥ mbd\u > \I\Muwz@....uﬂl.bl.;n.\,nmmrﬁ“%ﬁ@%@ﬁh%ﬁk%ﬁhﬁhﬂhﬁhdﬁm
e /
(Le) 6 \ il dg (O g
0C

Ve Ol

(®)

13



EP 3 892 576 A1

FIG. 4

14



EP 3 892 576 A1

44 . m.v.fk_v \./l.
y / oF f o
/ / oY -4 4%
P % \
/ A~
\ Bt
€l ., 7/ XA
B t—" Pl
A G — R
:T(\\ T
Iy
312 E[¥4

Q¢ Ol dg 9Old

31¢

VG Ol

15



EP 3 892 576 A1

“\I/'.I\n
/
op
/]
/]
/
\\
5 ,/M
\’!
wm_\
08 AT
IS _.. : “
6%
412
29 9l

/ / 4
oy 4 —op
/ / m
% /
% 9 44 -
/ % Aty
L/
d mr\
A~ vh Gh — ~
s A
Il AREEE
i DN\
A

41¢

d9 Old

41¢

V9 Ol

16



EP 3 892 576 A1

| 59
N )_...T.;m:wm ae\g wm o Mm_.,,&@m_w@\uz asmm,ewm
r/"__. IIHM.JH.,,,\.HIH@%@vﬂ%ﬂ#Wﬁ%ﬁ%&Hw@Mﬂﬁwwwww.,IH!H..,H...H...Ky
: \arﬂMUIHIWIH%ﬁﬁ*ﬂ@ﬂﬁ.ﬁﬂﬂ%@uﬁm@ﬁ¢wﬂm Mwmwmmmmmﬂ
Tavw [ | j A M

(LE) 6E

e n o f s E T TR AL

09

L Old

17



EP 3 892 576 A1

\ \\
mv(\\ \x/l
f o
%
/
oL (197
/ A—1p
um_\
oA
4/
! LN Y
- L
69 Y
71 17
(19)419

d8 ol

/ L/
g4, 4.
/ (o
L/
/]
v 49
/ A1
um_\
-YXA
o9~/ [ >w
\.Wl\" :-_s—
A
1
99
(19)319
V8 9Old

18



EP 3 892 576 A1

8

£8

¥8

¥8

8

(08) 408

d6 9Old V6 Old

19



10

15

20

25

30

35

40

45

50

55

EP 3 892 576 A1

des

Européisches
Patentamt
European
Patent Office
Office européen

brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

Application Number

EP 21 16 4190

DOCUMENTS CONSIDERED TO BE RELEVANT

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X US 3 195 833 A (JOSEPH NOGUERA) 4 INV.
20 July 1965 (1965-07-20) B65H63/04
* figures 1,2,4 * B65H67/04
----- DO1H9/18
X US 3 389 876 A (WHITEHEAD SR RICHARD K ET |4 DO1H13/14
AL) 25 June 1968 (1968-06-25)
* figure 1 *
A,D |JP 2000 027041 A (HOWA MACHINERY LTD) 1-3
25 January 2000 (2000-01-25)
* abstract; figure 9 *
A US 5 987 868 A (WEEGER HANS-PETER [DE] ET [1-3
AL) 23 November 1999 (1999-11-23)
* column 6, Tines 19-49; figure 3 *
TECHNICAL FIELDS
SEARCHED (IPC)
B65H
DO1H
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

The Hague 23 August 2021

Pussemier, Bart

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O:non

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

-written disclosure
document

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

20




EP 3 892 576 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 21 16 4190

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

30

35

40

45

50

55

EPO FORM P0459

23-08-2021
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 3195833 A 20-07-1965 CH 381582 A 31-08-1964
GB 951901 A 11-03-1964
Us 3195833 A 20-07-1965

US 3389876 A 25-06-1968  CH 428515 A 15-01-1967
ES 321897 Al 16-07-1966
FR 89514 E 07-07-1967
FR 1460380 A 25-11-1966
GB 1125596 A 28-08-1968
Us 3389876 A 25-06-1968

JP 2000027041 A 25-01-2000  NONE

US 5987868 A 23-11-1999 DE 19742154 Al 01-04-1999
EP 0905294 A2 31-03-1999
JP 4235287 B2 11-03-2009
JP H11152631 A 08-06-1999
us 5987868 A 23-11-1999

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

21




EP 3 892 576 A1
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 2000027041 A[0002]

22



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

