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member (90) which is brought into contact with the con-
tact portion (23, 33) of each of the spreaders (20, 30) in
accordance with the swinging of the looper mount (70)
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wherein the lubricant oil feeding member (90) is fixedly
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Description

[0001] The presentinvention relates to a looper mech-
anism of a buttonholing machine.

[0002] Conventionally, for example, as described in
JP2007-061326A, inside a bed portion of an eyelet but-
tonholing machine, a looper mechanism which is dis-
posed at a position just below a needle bar and supported
so as to turn concentrically with the needle bar, is known.

[0003] The conventional looper mechanism is shown
in Fig. 12.
[0004] The looper mechanism 100 includes a looper

base (not shown), a lopper mount 102 which is made to
swing in the left-right direction by a support shaft 101
directed in a horizontal direction at an upper part of the
looper base, and a spreader cam 103 which is provided
along with the looper mount 102 and is made to swing
by the support shaft 101.

[0005] On the looper mount 102, loopers (not shown)
are provided on the left and right across an up-down
movement path of a sewing needle, and near the loopers,
spreaders 106, 107 are disposed. The above-described
spreader cam 103 includes a pair of left and right cam
portions 104, 105 extended upward, and the looper
mount 102 and the spreader cam 103 swing in a phase
so as to pass opposite each other in synchronization with
up-down movements of the sewing needle.

[0006] On the other hand, the spreaders 106, 107 are
pivotally supported on the looper mount 102, and around
the pivot, on one sides in the radial directions, thread
hooks 106a and 107a for expanding a loop of a thread
are extended, and on the opposite sides, contact portions
106b, 107b which are brought into contact with the cam
portions 104, 105 of the spreader cam 103 are extended.
When sewing, the looper mount 102 and the spreader
cam 103 swing in phases opposite to each other, and
accordingly, when the thread hook 106a of the spreader
106 approaches the sewing needle, the contact portion
106b is brought into contact with the cam portion 104 of
the spreader cam 103 and the thread hook 106a is turned
to expand the loop of the thread caught by the looper.
Similarly, when the thread hook 107a of the spreader 107
approaches the sewing needle, the contact portion 107b
is brought into contact with the cam portion 105 of the
spreader cam 103 and the thread hook 107a is turned to
expand the loop of the thread caught by the looper.
[0007] Inthe conventional looper mechanism 100, the
contact portions 106b, 107b of the spreaders 106, 107
repeatedly come into sliding contact with the cam por-
tions 104, 105 of the spreader cam 103, so that lubrication
is essential for preventing wear and for securing move-
ment smoothness.

[0008] Therefore, generally, the sliding contact por-
tions are manually lubricated.

[0009] Therefore, in the conventional looper mecha-
nism 100, lubricant oil supply grooves 108, 109 are
formed along the cam portions 104, 105 on one flat sur-
face of the spreader cam 103, and by using a centrifugal
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force of swinging of the spreader cam 103, a lubricant oil
supplied from an oil wick 110 is further supplied to the
cam portions 104, 105 on the upper side through the
supply grooves 108, 109.

[0010] However, for manual lubrication, a complicated
operation for opening the looper mechanism inside the
bed of the sewing machine is required, and this signifi-
cantly deteriorates working efficiency.

[0011] The conventional looper mechanism 100 is
structured so that a lubricant oil is supplied to the cam
portions 104, 105 through the supply grooves 108, 109
formed substantially along the up-down direction, so that
the lubricant oil scatters upward of the spreader cam 103
due to a centrifugal force of a swinging movement of the
cam 103. A throat plate (not shown) is disposed above
the spreader cam 103, and a lubricant oil is attached to
a thread passing through the throat plate and contami-
nates a workpiece, and as a result, the quality is deteri-
orated.

[0012] Itis an objectof the presentinvention to prevent
deterioration of working efficiency and/or to prevent a
lubricant oil from being adhered to a workpiece.

[0013] According to a first aspect of the present inven-
tion, a looper mechanism of a buttonholing machine is
provided. The looper mechanism includes: two loopers
which catch a sewing thread to form a loop; two spreaders
which expand the loop of the sewing thread; a looper
base which is supported below a sewing needle so as to
be turnable about a centerline extending in a vertical di-
rection; a looper mount on which the loopers and the
spreaders are each disposed on respective sides of an
up-down movement path of the sewing needle, wherein
the looper mount is swingably supported on the looper
base such that the loopers and the spreaders move to-
ward and away from the up-down movement path of the
sewing needle; and a spreader cam which is swingably
supported on the looper base, wherein the spreader cam
includes two cam portions which are brought into contact
with contact portions of the spreaders respectively to give
a rotation movement to each of the spreaders to expand
the loop. The spreader cam gives the rotation movement
toone of the spreaders that has moved toward the sewing
needle. The looper mechanism further includes a lubri-
cant oil feeding member which is brought into contact
with the contact portion of each of the spreaders in ac-
cordance with the swinging of the looper mount to provide
a lubricant oil to the contact portion, wherein the lubricant
oil feeding member is fixedly equipped on the looper
base.

[0014] With the above-described configuration, the lu-
bricant oil is supplied to the contact portion of each of the
spreaders by the lubricant oil feeding member fixedly
equipped onthelooperbase. Thus, unlike a case in which
alubricant oilis supplied by using the spreader cam which
swings, the lubricant oil can be restrained from scattering
upward due to swinging, and contamination of a sewing
thread and a workpiece by the lubricant oil can be re-
duced and the quality can be improved.
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[0015] Further, each of the spreaders, which moves
toward and away from the sewing needle in accordance
with the swinging of the looper mount, is supplied with
the lubricant oil from the lubricant oil feeding member,
so that even if the lubricant oil scatters in the movement
directions of the spreaders, the lubricant oil is prevented
from scattering upward, and in this regard, contamination
of a sewing thread and a workpiece by the lubricant oil
can be reduced and the quality can be improved.
[0016] According to a second aspect of the present
invention, the lubricant oil feeding member is configured
and disposed such that each of the spreaders contacts
the lubricant oil feeding member when moved away from
the up-down movement path of the sewing needle.
[0017] With the above-described configuration, each
of the spreader is brought into contact with the cam por-
tion of the spreader cam when moved toward the sewing
needle, and is brought into contact with the lubricant oil
feeding member when moved in the opposite direction.
Therefore, interference between the lubricant oil feeding
member and the spreader cam can be avoided, and
smooth movements of the spreaders can be maintained.
[0018] According to a third aspect of the present in-
vention, the lubricant oil feeding member is configured
and disposed so as to provide the lubricant oil to the
respective spreaders when the looper mount is at a
swinging stop position.

[0019] With the above-described configuration, scat-
tering of the lubricant oil at the time of providing the lu-
bricant oil can be further reduced. Therefore, contami-
nation of a sewing thread and a workpiece by the lubricant
oil can be further reduced, and the quality can be further
improved.

[0020] According to a fourth aspect of the present in-
vention, each of the spreaders is configured such that
the contact portion and a thread hook on which the sew-
ing thread is hooked to expand the loop are provided on
opposite sides to each other with respect to a rotation
support shaft of the spreader.

[0021] With the above-described configuration, the
thread hook and the contact portion of each of the spread-
ers are provided on the sides opposite to each other with
respect to the rotation support shaft, so that the lubricant
oildoes not move to the thread hook by the rotation move-
ment of the spreader, and accordingly, contamination of
a sewing thread and a workpiece by the lubricant oil can
be further reduced, and the quality can be further im-
proved.

[0022] According to a fifth aspect of the present inven-
tion, a groove is formed on the contact portion of each
of the spreaders.

[0023] With the above-described configuration, the
supplied lubricant oil spreads along the groove and can
realize effective sliding of the contact portion in a wide
range. The lubricant oil can be held inside the groove,
so that lubrication is possible for a long period of time.
[0024] According to a sixth aspect of the present in-
vention, the contact portion of each of the spreaders in-
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cludes a permeable member which allows the lubricant
oil to permeate therethrough.

[0025] With the above-described configuration, the lu-
bricant oil can be held in the permeable member, so that
lubrication is possible for a long period of time.

[0026] According to a seventh aspect of the present
invention, the contact portion of each of the spreaders
includes a roller which rolls in contact with the associated
cam portion of the spreader cam.

[0027] With the above-described configuration, wear
of the spreader due to contact with the cam portion can
be further reduced, and a smoother rotation movement
of the spreader can be realized.

[0028] According to an eighth aspect of the present
invention, the looper mechanism further includes a lubri-
cant oil tank disposed away from the lubricant oil feeding
member.

[0029] With the above-described configuration, an op-
eration for directly replenishing the lubricant oil feeding
member with the lubricant oil is unnecessary, and the
lubricant oil tank can reduce the frequency of oil supply
to the tank.

[0030] According to a ninth aspect of the present in-
vention, the looper mount and the spreader cam are piv-
otally supported by a common support shaft, and an oil
wick which supplies the lubricant oil to the support shaft
is provided inside an accommodation hole which is pro-
vided inside the support shaft. The oil wick is disposed
so as to be supplied with the lubricant oil by contacting
the lubricant oil feeding member.

[0031] With the above-described configuration, an oil
supply operation to the support shaft does not require a
separate oil supply path just for the support shaft, the
burden of the oil supply operation can be reduced, and
the number of components such as oil supplying means
can be reduced.

[0032] According to a tenth aspect of the present in-
vention, the looper mechanism further includes: a first
feltwhichis disk-shaped and is connected to the lubricant
oil tank, wherein the first felt is fixed to a frame of the
buttonholing machine, and is disposed to face a lower
surface of the looper base; and a second felt which is
arc-shaped and is connected to the lubricant oil feeding
member, wherein the second felt is fixed to the lower
surface of the looper base, and is disposed concentrically
with the turning center of the looper base, and wherein
the first felt and the second felt are vertically in contact
with each other.

[0033] With the above-described configuration, the lu-
bricant oil can always be supplied to the lubricant oil feed-
ing member without fail even when the looper base turns.
[0034] Other aspects and advantages of the present
invention will be apparent from the following description,
the drawings and the claims.

[0035] The following description of preferred embodi-
ments of the invention serves to explain the invention in
greater detail in conjunction with the drawings. These
show:
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Fig. 1: a side view of an eyelet buttonholing ma-
chine;

Fig. 2: a perspective view of a looper mechanism
of the eyelet buttonholing machine;

Fig. 3: a perspective view of a front side of a portion
of the looper mechanism, viewed obliquely
from above;

Fig. 4: a perspective view of a back side and a lat-
eral side of the portion of the looper mech-
anism, viewed obliquely from below;

Fig. 5: a sectional view of the portion of the looper
mechanism, taken along the Y-Z plane in-
cluding a turning center of a looper bracket
of the looper mechanism;

Fig. 6: an exploded perspective view of a portion
including spreaders of the looper mecha-
nism and components around the spread-
ers;

Fig. 7: a perspective view of a left spreader;

Fig. 8: a top view of the looper mechanism;

Fig. 9: an exploded perspective view of the back
side and the lateral side of the looper mech-
anism, viewed obliquely from above;

Fig. 10: a perspective view of another example of
the left spreader;

Fig. 11A:  a perspective view of still another example
of the left spreader;

Fig. 11B:  a sectional view of a contact portion of the
left spreader of Fig. 11A; and

Fig. 12: an exploded perspective view of a portion
of a conventional looper mechanism.

[0036] Overall Configuration of Embodiment

[0037] A looper mechanism 10 of an eyelet buttonhol-

ing machine 1 as a buttonholing machine of an embod-
iment of the present invention will be described with ref-
erence to Fig. 1 to Fig. 9.

[0038] As shown in Fig. 1, the looper mechanism 10
is disposed at a position which is inside the bed portion
2a of a machine frame 2 of the eyelet buttonholing ma-
chine 1 and is just below a needle bar 4 holding a sewing
needle 3. For eyelet buttonholing, the needle bar 4 can
tilt by a predetermined angle from areference state where
the needle bar4 is directed in a vertical direction to enable
needle swing, and is supported so as to be turnable
around a vertical axis line of the needle bar 4 oriented in
the vertical direction. The looper mechanism 10 is also
supported inside the bed portion 2a so that a looper
bracket 60 described later becomes turnable concentri-
cally with the needle bar 4.

[0039] In the description given below, the vertical di-
rection is defined as a Z-axis direction, the longitudinal
direction of the bed portion 2a orthogonal to the Z-axis
direction is defined as a Y-axis direction, and a direction
orthogonal to both of the Y-axis direction and the Z-axis
direction is defined as an X-axis direction.

[0040] The looper mechanism 10 includes a left looper
11 which catches an upper thread as a sewing thread
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and forms a loop, and forms double chainstitches by tying
a lower thread as a sewing thread to the upper thread, a
left spreader 20 which is provided along with the left loop-
er 11 and expands the loop of the upper thread when
forming double chainstitches, a right looper 12 which
catches the upper thread and forms single-thread chain-
stitches, a right spreader 30 which is provided along with
the right looper 12 and expands the loop of the upper
thread when forming single-thread chainstitches, a loop-
er bracket 60 (a looper base) supported on the machine
frame 2 turnably around the same centerline as that of
the needle bar 4 parallel to the Z-axis direction, a looper
mount 70 on which the left looper 11 and the left spreader
20 is disposed on one side of an up-down movement
path of the sewing needle 3 and the right looper 12 and
the right spreaders 30 are disposed on the other side of
the up-down movement path of the sewing needle 3 op-
posite the left looper 11 and the left spreader 20, and
which is swingably supported on the looper bracket 60
such that the loopers 11, 12 and the spreaders 20, 30
move toward and away from the up-down movement path
of the sewing needle 3, a spreader cam 40 which gives
a rotation movement for expanding the loop to each of
the left and right spreaders 20, 30, a drive mechanism
which gives a sewing movement to the loopers 11, 12
and the spreaders 20, 30, and an oil supply mechanism
50 which supplies a lubricant oil to the respective com-
ponents of the looper mechanism 10.

[0041] Looper Bracket

[0042] The looper bracket 60 includes, as shown in
Fig. 2 to Fig. 5, a shaft portion 61 positioned at a lower
portion of the looper bracket 60 and a base 62 positioned
at an upper portion, and the shaft portion 61 is supported
rotatably by the machine frame 2 via a bearing not shown.
As described above, the shaft portion 61 is concentric
with the needle bar 4 at a reference position, and the
needle bar 4 and the shaft portion 61 of the looper bracket
60 are turnable concentrically along the Z-axis direction.
The shaft portion 61 has a central portion formed to have
a cylindrical shape penetrating up and down through the
shaft portion 61.

[0043] The base 62 includes a circular base portion 63
which is positioned at a lower portion of the base 62 and
formed integrally with the shaft portion 61, and an upright
wall portion 64 erected at a position close to the back
surface on the upper surface of the base portion 63, and
the base portion is equipped with a shaft support portion
65 erected at a position close to the front surface on the
upper surface of the base portion 63, and a support shaft
66 laid across the upright wall portion 64 and a shaft
support portion 65.

[0044] The looper bracket 60 of this looper mechanism
10 is supported turnably, however, its basic posture is in
a state where the support shaft 66 is parallel to the Y-
axis direction and the shaft support portion 65 is posi-
tioned on the front surface side, and in the description of
the present embodiment, all descriptions based on the
X-axis, Y-axis, and Z-axis directions indicate directions,
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orientations, and positions when the looper bracket 60
is in the basic posture unless special explanation is given.
[0045] The base portion 63 is formed to have a sub-
stantially disk shape concentric with the shaft portion.
[0046] The upright wall portion 64 is formed integrally
with the base portion 63, and is formed to have a sub-
stantially flat plate shape along the X-Y plane. A throat
plate not shown is fixed to the upper end portion of the
upright wall portion 64.

[0047] The shaft support portion 65 is fixed to the base
portion 63 while being erected on the front surface side
of the upright wall portion 64 opposite to the upright wall
portion 64.

[0048] In upper portions of the upright wall portion 64
and the shaft support portion 65, insertion holes for the
support shaft 66 are formed at positions on the same axis
parallel to the Y-axis direction. The support shaft 66 in-
serted through the insertion holes of the upright wall por-
tion 64 and the shaft support portion 65 is fixed by a blind
screw 67 on a side of the upright wall portion 64 so as
not to come off or rotate.

[0049] The support shaft 66 has a function of support-
ing the looper mount 70 and the spreader cam 40 swing-
ably. This support shaft 66 has an accommodation hole
66a formed at the center along the longitudinal direction
foran oilwick 57. The accommodation hole 66a is opened
on a side of on the upright wall portion 64, and is closed
on a side of the shaft support portion 65. A plurality of
through holes 66b are formed from the accommodation
hole 66a toward the outer peripheral surface of the sup-
port shaft 66 to enable supply of a lubricant oil from the
oil wick 57 so as to allow the looper mount 70 and the
spreader cam 40 to smoothly swing with respect to the
support shaft 66.

[0050] Spreader Cam

[0051] Fig. 6 is an exploded perspective view around
the spreaders.

[0052] The spreader cam 40 is formed to have a flat

plate shape as shown in Fig. 6, and has a support hole
41 in which the support shaft 66 is inserted through per-
pendicularly to the plate surface of the spreader cam 40
so that the inner peripheral surface of the support hole
41 is in sliding contact with the outer peripheral surface
of the support shaft 66 so as to allow the spreader cam
40 to swing.

[0053] The spreader cam 40 includes two extending
portions 42, 43 extended in two radial directions with a
predetermined opening angle therebetween around the
support hole 41 so that the entire spreader cam 40 has
a substantially V shape. On edge portions on mutually
outer sides of the two extending portions 42, 43, a left
cam portion 44 and a right cam portion 45 are formed.
The left cam portion 44 gives a rotation movement for
expanding the loop to the left spreader 20 by contacting
the left spreader 20 in accordance with a reciprocating
swing movement of the spreader cam 40, and the right
cam portion 45 gives a rotation movement for expanding
the loop to the right spreader 30 by contacting the right
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spreader 30 in accordance with a reciprocating swing
movement of the spreader cam 40.

[0054] Further, the spreader cam 40 includes an input
arm portion 46 extended in a direction different from the
directions of the extending portions 42, 43, and a recip-
rocating swing movement is applied to the spreader cam
40 from the input arm portion 46 by the drive mechanism.
[0055] Loopers, Spreaders, and Looper Mount
[0056] The looper mount 70 includes a cylindrical in-
sertion portion 71 in which the support shaft 66 is inserted
through on a lower portion of the looper mount 70, and
includes, on an upper portion, block-shaped support por-
tions 72, 73 which support the left looper 11 and the left
spreader 20 and therightlooper 12 and the right spreader
30, respectively, and an input arm portion 74 through
which a reciprocating swing movement is applied to the
looper mount 70 from the drive mechanism, and these
are formed integrally.

[0057] The insertion portion 71 is cylindrical, and the
inner peripheral surface of the insertion portion 71 comes
into sliding contact with the outer peripheral surface of
the support shaft 66 and allows the looper mount 70 to
swing.

[0058] The support portions 72, 73 are disposed along
two radial directions with a predetermined opening angle
therebetween around the insertion portion 71, and the
opening angle is set to be slightly smaller than the open-
ing angle between the two extending portions 42, 43 of
the spreader cam 40.

[0059] The looper mount 70 has a reciprocating swing
angle set so that the up-down movement path of the sew-
ing needle 3 parallel to the Z-axis direction is always po-
sitioned between the two support portions 72, 73.
[0060] The upper surfaces of the support portions 72,
73 are formed into flat surfaces perpendicular to the ex-
tending directions of the support portions 72, 73, and the
left looper 11 and the left spreader 20 are provided on
the flat surface of the support portion 72, and the right
looper 12 and the right spreader 30 are provided on the
flat surface of the support portion 73.

[0061] The left looper 11 is fixed to the support portion
72 in a state where its tip end portion which catches the
upper thread is extended toward the up-down movement
path side (the right looper 12 side) of the sewing needle,
and the right looper 12 is fixed to the support portion 73
in a state where its tip end portion which catches the
upper thread is extended toward the up-down movement
path side (the left looper 11 side) of the sewing needle.
[0062] As shownin Fig. 6 and Fig. 7, the left spreader
20 has a thread hook 21 which is for expanding the upper
thread loop and is extended toward the up-down move-
ment path side (the right spreader 30 side) of the sewing
needle, and the left spreader 20 is supported turnably
around a shaft portion 22 (arotation support shaft) thereof
with respect to the support portion 72 for the function of
expanding the loop by turning the thread hook 21. Sim-
ilarly, the right spreader 30 also has a thread hook 31
which is for expanding the upper thread loop and is ex-
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tended toward the up-down movement path side (the left
spreader 20 side) of the sewing needle, and the right
spreader 30 is also supported turnably around its shaft
portion (not shown) with respect to the support portion
73 for the function of expanding the loop by turning the
thread hook 31.

[0063] The left spreader 20 has a contact portion 23
extended to the opposite side of the thread hook 21
around the shaft portion 22, and the contact portion 23
is always pressed on its front surface side to the back
surface side by a torsion coil spring 75, and when the left
cam portion 44 of the spreader cam 40 described above
is brought into contact with the contact portion 23 and
pushes back the contact portion 23 against the pressing
force, the left spreader 20 turns for expanding the loop.
On the back surface side of this contact portion 23 (on
the contact surface side with the spreader cam 40), two
grooves 24 are provided in a lateral direction. The contact
portion 23 of the left spreader 20 is supplied with a lubri-
cant oil by an oil supply mechanism described later, and
the supplied lubricant oil can be spread along the grooves
24 and held inside the grooves 24.

[0064] Similartothe left spreader 20, theright spreader
30 also has a shaft portion not shown and a contact por-
tion 33 having the same structures, and the contact por-
tion 33 is pressed to the back surface side by a torsion
coil spring 76, and when the right cam portion 45 of the
spreader cam 40 described above is brought into contact
with the contact portion 33 and pushes back the contact
portion 33 against the pressing force, the right spreader
30 turns for expanding the loop. Two grooves not shown
are also provided in the lateral direction on the contact
portion 33 of the right spreader 30, and can spread and
hold a lubricant oil supplied by the oil supply mechanism.
[0065] Thereference numerals25and 35 denote stop-
pers for preventing the left spreader 20 and the right
spreader 30 from coming off.

[0066] A reciprocating swing movement is applied to
the looper mount 70 by the drive mechanism from the
input arm portion 74. Here, a timing of the reciprocating
swing movement to be applied to the looper mount 70
and a timing of the reciprocating swing movement to be
applied to the spreader cam 40 will be described.
[0067] Fig. 8 shows a case in which the right looper 12
moves forward toward the sewing needle up-down move-
ment path. As shown in the figure, movement timings are
set so that, in accordance with the swinging of the looper
mount 70, the right cam portion 45 does not press the
contact portion 33 during the forward movements of the
right looper 12 and the right spreader 30, and at a timing
at which the tip end portions of the right looper 12 and
the right spreader 30 catch the upper thread and enter
the loop and stop moving forward, the spreader cam 40
starts swinging to the right in Fig. 8, and the right cam
portion 45 presses the contact portion 33 and turns the
right spreader 30.

[0068] The same applies to the left looper 11 and the
left spreader 20 although this is not shown, and move-
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ment timings are set so that after the left looper and the
left spreader 11 enter the loop and stop moving forward,
the spreader cam 40 starts swinging to the left in Fig. 8
and the left cam portion 44 presses the contact portion
23 and turns the left spreader 20.

[0069] Drive Mechanism

[0070] The above-described reciprocating swing
movements of the looper mount 70 and the spreader cam
40 are realized by a drive mechanism.

[0071] The drive mechanism mainly consists of a cy-
lindrical looper drive shaft 81 inserted through the inside
of the through hole of the shaft portion 61 of the looper
bracket 60 shown in Fig. 5, a spreader drive shaft 82
inserted through the inside of the looper drive shaft 81,
a link not shown which joins the looper drive shaft 81 to
the input arm portion 74 of the looper mount 70, a link
not shown which joins the spreader drive shaft 82 to the
inputarm portion 46 of the spreader cam 40, a cam mech-
anism (not shown) which moves the looper drive shaft
81 up and down so as to give the predetermined swing
movement, and another cam mechanism (not shown
which) moves the spreader drive shaft 82 up and down
so as to give the predetermined swing movement.
[0072] The cam mechanisms periodically give the up-
down movements to the drive shaft 81, 82 in synchroni-
zation with the up-down movements of the sewing needle
by a rotary cam plate having a predetermined shape fixed
to alower shaft to be driven to rotate by a sewing machine
motor as a sewing drive source, and a driven member
which engages with the cam.

[0073] Oil Supply Mechanism

[0074] AsshowninFig.2toFig. 9, the oil supply mech-
anism 50 includes a lubricant oil tank 51 which is dis-
posed on the bottom of the bed portion 2a below the
looper bracket 60 and stores a lubricant oil, a first felt 52
which is a disk-shaped lubricant oil feeding member (per-
meable member) opposed and in contact with the lower
side of the base portion 63 of the looper bracket 60, and
fixed to the machine frame 2, an oil wick 53 which supplies
the lubricant oil to the first felt 52 from the lubricant oil
tank 51, a second felt 54 which is an arc-shaped lubricant
oil feeding member (permeable member) disposed in-
side an arc-shaped recess 63a provided on the bottom
surface of the base portion 63, a third felt 90 which is a
lubricant oil feeding member (permeable member) pro-
vided on a back surface side upper portion of the upright
wall portion 64 of the looper bracket 60, a felt fixing plate
55 which maintains a predetermined shape of the third
felt 90 and fixes it to the upright wall portion 64, an oil
wick 56 which supplies the lubricant oil from the second
felt 54 to the third felt 90, and oil wicks 57, 58, 59 as
lubricant oil feeding members (permeable members)
which are supplied with the lubricant oil by contact of one
end portions with the third felt 90, and supplies the lubri-
cant oil to the surrounding components.

[0075] Thelubricantoiltank 51isdisposed ata position
away from the third felt 90, and is an airtight container
having a cover which can open and close. By removing
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the cover, the lubricant oil tank 51 can be replenished
with the lubricant oil inside.

[0076] The first felt 52 is disposed concentrically with
the turning center of the looper bracket 60, and the arc-
shaped second felt 54 is disposed so as to become flush
with the lower surface of the looper bracket 60 or slightly
project downward. Accordingly, the first felt 52 and the
second felt 54 are always in contact with each other even
when the second felt 54 is moved by a turning movement
of the looper bracket 60, and the lubricant oil is supplied
from the first felt 52.

[0077] The oil wick 56 is inserted in a through hole 64a
penetrating up and down through the inside of the upright
wall portion 64, and an upper end portion of the oil wick
56 is brought into contact with the inside flat surface of
the third felt 90 to allow the lubricant oil to be supplied to
the third felt 90 from the second felt 54 side.

[0078] The third felt 90 includes a main body portion
91 in contact with the back surface of the upright wall
portion 64, and left and right side face portions 92, 93
positioned on the left and right of the main body portion
91. The main body portion 91 and the left and right side
face portions 92, 93 are formed by bending one plate-
shaped felt material, and have a substantially U shape
as viewed from above.

[0079] The left side face portion 92 is positioned so
that the contact portion 23 and the side edge of the left
side face portion 92 come into sliding contact with each
other when the left spreader 20 swings in a direction of
separating from the up-down movement path of the sew-
ing needle 3 by the looper mount 70 and substantially
stops at a maximum separated position.

[0080] Similarly, the right side face portion 93 is posi-
tioned so that the contact portion 33 and the side edge
of the right side face portion 93 come into sliding contact
with each other when the right spreader 30 swings in a
direction of separating from the up-down movement path
of the sewing needle 3 by the looper mount 70 and sub-
stantially stops at a maximum separated position.
[0081] The felt fixing plate 55 is formed of one metal
plate having substantially the same shape as that of the
third felt 90 so as to cover substantially the entire outer
side surface of the third felt 90. The felt fixing plate 55 is
provided with four claws 55a, 55b, 55¢, 55d, and holds
the third felt 90 by the rigidity of the felt fixing plate 55 so
that the third felt 90 can maintain its predetermined
shape.

[0082] The feltfixing plate 55 is fixed to the upright wall
portion 64 by screws, and accordingly, the third felt 90
can be fixed to the looper bracket 60.

[0083] The oil wick 57 is accommodated in the above-
described accommodation hole 66a inside the support
shaft 66. The support shaft 66 is inserted in the through
hole of the upright wall portion 64, and the end portion
at which the accommodation hole 66a opens of the sup-
port shaft 66 faces the back surface side of the upright
wall portion 64. One end portion of the oil wick 57 projects
from the opening of the accommodation hole 66a and is
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brought into contact with the inner side surface of the
main body portion 91 of the third felt 90. Accordingly, the
lubricant oil is supplied to the oil wick 57 from the third
felt 90.

[0084] The oil wicks 58, 59 are also disposed in a state
in which they are inserted in through holes provided in
the upright wall portion 64, and supply the lubricant oil to
various members which move on the front surface side
of the upright wall portion 64 by contact with these. One
end portions of the oil wicks 58, 59 also project on the
back surface side of the upright wall portion 64 and are
brought into contact with the inner side surface of the
main body portion 91 of the third felt 90, and are supplied
with the lubricant oil from the third felt 90.

[0085] Operations of Looper Mechanism

[0086] Operations of the looper mechanism 10 having
the configuration described above will be described.
[0087] First, inthe oil supply mechanism 50 of the loop-
er mechanism 10, the lubricant oil is supplied to the first
felt 52 from the lubricant oil tank 51 via the oil wick 53,
the lubricant oil is supplied to the third felt 90 from the
first felt 52 via the second felt 54 and the oil wick 56, the
lubricant oil is supplied to the oil wicks 57, 58, 59 from
the third felt 90, and the lubricant oil is spread over the
entire looper mechanism 10.

[0088] Then, when sewing, the looper mechanism 10
swings the looper mount 70 and the spreader cam 40 to
the left and right by moving up and down the looper drive
shaft 81 and the spreader drive shaft 82 at predetermined
timings by the drive mechanism in accordance with the
driving of the sewing machine motor of the eyelet button-
holing machine 1.

[0089] Atthistime, in accordance with the swing of the
left looper 11 on the looper mount 70 toward the sewing
needle up-down movement path (rightward), the left loop-
er 11 catches the upper thread from the sewing needle
3 moved down in order to form the loop, and the thread
hook 21 of the left spreader 20 also enters the upper
thread loop. Then, in accordance with the swing of the
spreader cam 40, the left cam portion 44 is brought into
contact with the contact portion 23 of the left spreader
20 and the thread hook 21 turns to expand the loop.
[0090] On the other hand, in accordance with the for-
ward movement of the left spreader 20, the right spreader
30 turns to a maximum separated position from the sew-
ing needle up-down movement path, and at this time, the
contact portion 33 comes into sliding contact with the
right side face portion 93 of the third felt 90 and the lu-
bricant oil is applied thereto. Then, the lubricant oil is
spread to the contact portion 33 by the groove provided
on the contact portion 33, and held inside the groove.
[0091] Then,inaccordance with the swing of the looper
mount 70 on the right looper 12 toward the sewing needle
up-down movement path (leftward), the right looper 12
catches the upper thread from the sewing needle 3
moved down in order to form the loop, and the thread
hook 31 of the right spreader 30 also enters the upper
thread loop. Then, in accordance with the swing of the
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spreader cam 40, the right cam portion 45 is brought into
contact with the contact portion 33 of the right spreader
30, and the thread hook 31 turns to expand the loop. At
this time, the lubricant oil is stored in the groove of the
contact portion 33, so that the contact portion 33 smoothly
slides even wheniitis in contact with the right cam portion
45 of the spreader cam 40, and movement smoothness
is maintained and wear is also suppressed.

[0092] In accordance with the forward movement of
the right spreader 30, the left spreader 20 turns to the
maximum separated position and the contact portion 23
comes into sliding contact with the left side face portion
92 of the third felt 90 and the lubricant oil is applied there-
to, and the lubricant oil is spread along the groove 24
and held inside the groove 24. Accordingly, when the left
spreader 20 moves forward, the left spreader 20 smooth-
ly slides on the left cam portion 44, and wear is also sup-
pressed.

[0093] By repeating swinging to the left and right, dou-
ble chainstitches and single-thread chainstitches are al-
ternately formed, and buttonhole sewing is performed
along a buttonhole.

[0094] Advantageous Effects of Embodiment

[0095] The looper mechanism 10 supplies a lubricant
oil to the contact portions 23, 33 of the spreaders 20, 30
by the third felt 90 fixed to the looper bracket 60, so that
unlike the case where the lubricant oil is supplied by using
a spreader cam which swings, the lubricant oil can be
restrained from scattering upward due to swinging, and
contamination of the sewing thread and the workpiece
by the lubricant oil can be reduced and the quality can
be improved.

[0096] The spreaders 20, 30 which move toward and
away from the sewing needle 3 in accordance with the
swinging of the looper mount 70 are supplied with the
lubricant oil from the third felt 90, so that even when the
lubricant oil scatters in the movement directions of the
spreaders 20, 30, the lubricant oil does not scatter up-
ward, and in this regard, contamination of the sewing
thread and the workpiece by the lubricant oil can be re-
duced and the quality can be improved.

[0097] The left and right side face portions 92, 93 of
the third felt 90 are disposed at positions at which these
are contacted by the spreaders 20, 30 when the spread-
ers 20, 30 move in the directions of separating from the
up-down movement path of the sewing needle 3. There-
fore, the spreaders 20, 30 can be prevented from inter-
fering with the third felt 90 when the spreaders 20, 30 are
brought into contact with the cam portions 44, 45 of the
spreader cam 40, and smooth movements of the spread-
ers 20, 30 can be maintained.

[0098] Further, the left and right side face portions 92,
93 of the third felt 90 are disposed so as to provide the
lubricant oil to the spreaders 20, 30 near the stop posi-
tions as maximum separated positions from the sewing
needle up-down movement path in swinging of the looper
mount 70, so that the lubricant oil is applied at a low
speed, and scattering of the lubricant oil can be further
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reduced, and therefore, contamination of the sewing
thread and the workpiece by the lubricant oil can be fur-
ther reduced and the quality can be further improved.
[0099] The thread hooks 21, 31 and the contact por-
tions 23, 33 of the spreaders 20, 30 are provided on mu-
tually opposite sides with respect to the rotation support
shafts, so that the lubricant oil is prevented from moving
to the thread hook 21, 31 by the rotation movements of
the spreaders 20, 30, so that contamination of the sewing
thread and the workpiece by the lubricant oil can be fur-
ther reduced and the quality can be further improved.
[0100] The grooves 24 (not shown on the spreader 30)
are formed onthe contact portions 23, 33 of the spreaders
20, 30, so that the supplied lubricant oil spreads along
the grooves and can realize effective sliding of the contact
portions 23, 33 in wide ranges. Further, the lubricant oil
can be held inside the grooves, so that lubrication is pos-
sible for a long period of time.

[0101] Further, the oil supply mechanism 50 of the
looper mechanism 10 includes the lubricant oil tank 51
and the felts 52, 54, 90 and the oil wicks 53, 56, 57, 58,
59 for supplying the lubricant oil to the components, so
that the lubricant oil permeates through these and
spreads thoroughly, and therefore, an operation for di-
rectly replenishing a oil supply target position with a lu-
bricant oil becomes unnecessary, and the lubricant oil
tank 51 can reduce the frequency of oil supply to the tank.
[0102] Further, felt materials which are permeable
members are used as the lubricant oil feeding members,
so that by permeating the lubricant oil into these, the
spreaders 20, 30 can be supplied with oil while the lubri-
cant oil is held for a long period of time. Therefore, the
frequency of replenishment of the lubricant oil to the lu-
bricant oil feeding members can be reduced.

[0103] The oil wick 57 inside the support shaft 66 is
brought into contact with the third felt 90 and is supplied
with the lubricant oil, so that the oil supply operation to
the support shaft 66 does not require preparation of an
oil supply passage unique to the support shaft 66, and
the burden of the oil supply operation can be reduced
and the number of components such as oil supplying
means can be reduced.

[0104] Further, in the oil supply mechanism 50 of the
looper mechanism 10, tubes and piping (tubular mem-
bers) may be used instead of the oil wick for supplying
the lubricant oil to the third felt 90, and other felts.
[0105] AsshowninFig. 10, instead of the grooves pro-
vided on the spreaders 20, 30, felt materials 24A as per-
meable members may be provided at the contact portions
23, 33 (in Fig. 10, only the left spreader is shown, and
the right spreader is not shown). These felt materials 24A
can also spread and hold the lubricant oil similar to the
grooves.

[0106] As shown in Figs. 11, instead of the grooves
provided on the spreaders 20, 30, rollers 24B having par-
tially exposed outer peripheral surfaces may be provided
at the contact portions 23, 33 (in Figs. 11, only the left
spreader is shown, and the right spreader is not shown).
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[0107] By these rollers 24B, wear due to the contacts
between the contact portions 23, 33 of the spreaders 20,
30 and the cam portions 44, 45 of the spreader cam can
be further reduced, and smoother rotation movements
of the spreaders 20, 30 can be realized.

Claims

1. Alooper mechanism (10) of a buttonholing machine
(1), the looper mechanism (10) comprising:

two loopers (11, 12) which catch a sewing thread
to form a loop;

two spreaders (20, 30) which expand the loop
of the sewing thread;

a looper base (60) which is supported below a
sewing needle (3) so as to be turnable about a
centerline extending in a vertical direction (Z);
a looper mount (70) on which the loopers (11,
12) and the spreaders (20, 30) are each dis-
posed on respective sides of an up-down move-
ment path of the sewing needle (3), wherein the
looper mount (70) is swingably supported on the
looper base (60) such that the loopers (11, 12)
and the spreaders (20, 30) move toward and
away from the up-down movement path of the
sewing needle (3); and

a spreader cam (40) which is swingably support-
ed on the looper base (60), wherein the spreader
cam (40) comprises two cam portion (44, 45)s
(44, 45) which are brought into contact with con-
tact portion (23, 33)s (23, 33) of the spreaders
(20, 30) respectively to give arotation movement
to each of the spreaders (20, 30) to expand the
loop,

wherein the spreader cam (40) gives the rotation
movement to one of the spreaders (20, 30) that has
moved toward the sewing needle (3),
characterized in that the looper mechanism (10)
further comprises alubricant oil feeding member (90)
which is brought into contact with the contact portion
(23, 33) of each of the spreaders (20, 30) in accord-
ance with the swinging of the looper mount (70) to
provide a lubricant oil to the contact portion (23, 33),
wherein the lubricant oil feeding member (90) is fix-
edly equipped on the looper base (60).

2. The looper mechanism (10) according to claim 1,
wherein the lubricant oil feeding member (90) is con-
figured and disposed such that each of the spreaders
(20, 30) contacts the lubricant oil feeding member
(90) when moved away from the up-down movement
path of the sewing needle (3).

3. The looper mechanism (10) according to claim 1 or
2, wherein the lubricant oil feeding member (90) is
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10.

configured and disposed so as to provide the lubri-
cant oil to the respective spreaders (20, 30) when
the looper mount (70) is at a swinging stop position.

The looper mechanism (10) according to any one of
claims 1 to 3, wherein each of the spreaders (20, 30)
is configured such that the contact portion (23, 33)
and a thread hook (21, 31) on which the sewing
thread is hooked to expand the loop are provided on
opposite sides to each other with respect to a rotation
support shaft (22) of the spreader (21,31).

The looper mechanism (10) according to any one of
claims 1 to 4, wherein a groove (24) is formed on the
contact portion (23, 33) of each of the spreaders (20,
30).

The looper mechanism (10) according to any one of
claims 1 to 4, wherein the contact portion (23, 33) of
each of the spreaders (20, 30) comprises a perme-
able member (24A) which allows the lubricant oil to
permeate therethrough.

The looper mechanism (10) according to any one of
claims 1 to 4, the contact portion (23, 33) of each of
the spreaders (20, 30) comprises aroller (24B) which
rolls in contact with the associated cam portion (44,
45) of the spreader cam (40).

The looper mechanism (10) according to any one of
claims 1 to 7, further comprising a lubricant oil tank
(51) which is disposed away from the lubricant oil
feeding member (90).

The looper mechanism (10) according to claim 8,
wherein the looper mount (70) and the spreader cam
(40) are pivotally supported by a common support
shaft (66), and an oil wick (57) which supplies the
lubricant oil to the support shaft (66) is provided in-
side an accommodation hole (66a) which is provided
inside the support shaft (66),

wherein the oil wick (57) is disposed so as to be
supplied with the lubricant oil by contacting the lu-
bricant oil feeding member (90).

The looper mechanism (10) according to claim 8 or
9, further comprising:

a first felt (52) which is disk-shaped and is con-
nected to the lubricant oil tank (51), wherein the
first felt (52) is fixed to a frame (2) of the button-
holing machine (1), and is disposed to face a
lower surface of the looper base (60); and

a second felt (54) which is arc-shaped and is
connected to the lubricant oil feeding member
(90), wherein the second felt (54) is fixed to the
lower surface of the looper base (60), and is dis-
posed concentrically with the turning center of
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the looper base (60),

wherein the first felt (52) and the second felt (54) are
vertically in contact with each other.
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