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Description

[0001] The presentinvention relates to a corner knife
mechanism of a welting machine which forms oblique
slits in accordance with the preamble of claim 1.

[0002] A welting machine is a sewing machine for welt-
ing which is often applied to, for example, an opening
portion of a pocket of a suit. The welting machine forms
two parallel seams to join a body cloth and a welting patch
placed on the body cloth, and also forms a linear slit be-
tween the two seams. The welting machine further forms,
at each end of the linear slit, a corner cut consisting of a
pair of oblique slits which are formed between the end
of the linear slit and adjacent ends of the seams.
[0003] A corner knife mechanism is provided in the
welting machine to form the corner cut.

[0004] A conventional corner knife mechanism in-
cludes a pair of corner knives for forming a pair of oblique
slits on respective sides of the linear slit, a belt mecha-
nism which moves the pair of corner knives along a cloth
feeding direction, an actuator which moves one of the
corner knives along the cloth feeding direction with re-
spect to the other corner knife, and an actuator which
moves up and down the pair of corner knives, wherein
mounting angles of the corner knives are manually ad-
justable around an axis in the up-down direction (see,
e.g., JP 2000-107473 A corresponding to DE 198 624
C1).

[0005] As shown in Fig. 15, during the formation of the
linear slit and the straight seams, side end portions Br of
the welting patch B are raised along an upright plate por-
tion of a binder having an inverted-T sectional shape.
After the formation of the linear slit and the straight
seams, the corner cuts are formed between respective
ends of the linear slit and the straight seams by pushing-
up the corner knives from below.

[0006] When forming the corner cuts, however, de-
pending on a mounting angle and/or a cutting edge angle
of the corner knives being used, there has been a situa-
tion in which the side end portion Br of the welting patch
B is unintentionally cut by a cutting edge of the corner
knife and thus is damaged.

[0007] More specifically, as shown in Fig. 16A for ex-
ample, when the mounting angle 6 of the corner knife
with respect to the linear slit is large toward the straight
seam, the raised portion Br of the welting patch B is likely
to be damaged by the cutting edge W of the corner knife,
because the cutting edge W is closer to the raised portion
Br than an outer face G of the edge portion of the corner
knife.

[0008] On the other hand, when the mounting angle 6
of the corner knife toward the straight seam is smaller as
shown in Fig. 16B, the raised portion Br is less likely to
be damaged, because the cutting edge W is more distant
from the raised portions Br than the outer face G of the
edge portion.

[0009] However, in a post process, the triangular por-
tion T, two sides of which are defined by the oblique slits
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of the corner cut, is folded back along the virtual line t,
and then the workpiece is pressed. As a result, a bulge
corresponding to a thickness of the triangular portion T
is produced. In the case of making the mounting angles
of the corner knives smaller as shown in Fig. 16B, each
of the oblique slits becomes longer accordingly. That is,
the triangular portion T becomes larger. When the trian-
gular portion T becomes larger, the corresponding bulge
becomes prominent, depending on the kind of cloth being
used (e.g., when the cloth is thick, stiff, stretchable, etc.),
which may deteriorate external appearance of the sewn
product. Therefore, in terms of making the triangular por-
tion T smaller to improve external appearance, it is ad-
vantageous to increase the mounting angles ofthe corner
knives.

[0010] Fig. 17A shows another situation in which the
raised portions Br of the welting patch B are likely to be
damaged. In this case, the cutting edge angle 6e of the
corner knife is small so that the cutting edge W is closer
to the raised portion Br than the outer face G of the edge
portion of the corner knife.

[0011] Onthe other hand, when the cutting edge angle
0e of the corner knife is larger as shown in Fig. 17B, the
raised portion Br is less likely to be damaged, because
the cutting edge W is more distant from the raised por-
tions Br than the outer face G of the edge portion.
[0012] However, as the cutting edge angle of the cor-
ner knife increases, cutting performance decreases. This
becomes conspicuous depending on the kind of cloth
being used (e.g., when the clothiis thick, stiff, stretchable,
etc.), in which case it is advantageous to use the corner
knives having smaller cutting edge angle.

[0013] As described above, depending on whether to
give priority to preventing damage of the welting patch
or to improving quality of a sewn product, it is necessary
to adjust the mounting angles of the corner knives and/or
to replace the corner knives to change the cutting edge
angle. However, in conventional corner knife mecha-
nisms, such adjustment of the mounting angles and re-
placement of the corner knives require onerous manual
operations.

[0014] Itisan object of the presentinvention to address
the disadvantages described above.

[0015] This object is solved by a corner knife mecha-
nism as defined by claim 1. A further preferred embodi-
ment is defined by the dependent claim.

[0016] According to a first aspect of the invention, a
corner knife mechanism of a welting machine forms a
corner cut having a pair of oblique slits between an end
of a linear slit and adjacent ends of two straight seams,
which are formed along a cloth feeding direction on a
body cloth and a welting patch on respective sides of the
linear slit. The corner knife mechanism comprises:

a plurality of first corner knives for forming one of the
oblique slits, wherein the plurality of first corner
knives has different cutting edge angles;

a plurality of second corner knives for forming the
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other of the oblique slits, wherein the plurality of sec-
ond corner knives has different cutting edge angles;
a corner knife holder on which the first and second
corner knives are arranged along a direction which
is parallel to said plane and is orthogonal to the cloth
feeding direction;

a knife selecting actuator which moves the corner
knife holder in the direction along which of the first
and second corner knives are arranged;

a cutting actuator which selectively moves up and
down the first and second corner knives along a di-
rection perpendicular to said plane; and

an operation control means which controls the knife
selecting actuator and the cutting actuator to select
a combination of one of the first corner knives and
one of the second corner knives and to form the cor-
ner cut, wherein the first corner knife and the second
corner knife of the combination are symmetrically
oriented with respect to the cloth feeding direction
and have the same cutting edge angle.

[0017] According to a second aspect of the invention,
the corner knife mechanism further comprises an oper-
ating part from which the selection of the combination of
the first and second corner knives is set.

[0018] According to the first aspect of the invention,
the corner knife mechanism includes a plurality of first
corner knives corresponding to one of the oblique slits
and having cutting edge angles, and a plurality of second
corner knives corresponding to the other of the oblique
slits and having cutting edge angles. The knife selecting
actuator enables the selection of corner knives to be
used. The operation control means selects a combination
of the first and second corner knives having the same
cutting edge angle to execute cutting. Therefore, it be-
comes possible to make a selection between a case in
which a corner cut is formed with a cutting edge angle
that prevents unintentional cutting of the welting patch,
and a case in which a corner cut is formed with another
cutting edge angle that is suitable for the kind of cloth to
be used. Such a selection is made by controlling the knife
selecting actuator, so that manual adjustment of angles
and manual replacement of the corner knives become
unnecessary, and therefore, the conventional onerous
work can be eliminated and easy and quick switching of
the corner knives becomes possible.

[0019] Accordingtothe second aspectoftheinvention,
the corner knife mechanism includes an operating part
from which the selection of the combination of first and
second corner knives can be set. Therefore, the combi-
nation of corner knives can be easily and quickly switched
through a setting operation from the operating part.
[0020] 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:

Fig. 1: a perspective view of a welting machine ac-
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10A:

10B:

11:

12:

cording to an embodiment of the invention;

an explanatory view of a layout of a linear
slit formed by a center knife, corner cuts
formed by corner knives, and seams formed
by two needles in welting for a rectangular
pocket opening;

an explanatory view of a layout of a linear
slit formed by the center knife, corner cuts
formed by corner knives, and seams formed
by the two needles in welting for forming a
slanted pocket opening;

a perspective view of a stitching mecha-
nism;

a perspective view of the stitching mecha-
nism and a center knife mechanismin a cut-
ting enabled state;

a perspective view of corner knife mecha-
nisms, in which two of the four corner knives
are removed from each of the corner knife
mechanisms;

an enlarged perspective view showing how
the corner knives are mounted;

an explanatory view showing an operation
for selecting corner knives to be moved up
and down;

an explanatory view showing an example of
an arrangement of the corner knives;

an explanatory view showing how up-and-
down brackets engage with a cylinder
bracket;

an explanatory view showing an adjustment
of amounting angle of a corner knife around

a Z axis;

an explanatory view showing an adjustment
of a cutting length;

a top view of a corner knife;

a side view of the corner knife;

a block diagram of a control system, includ-
ing an operation control means, of the welt-

ing machine;

a flowchart of an overall flow of a welting
operation;
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Fig. 13: a flowchart of a post-stitching operation
(comer cut forming operation) in the welting
operation;

Fig. 14: an explanatory view showing an example of
an arrangement of corner knives having dif-
ferent cutting edge angles;

Fig. 15: a perspective view showing how a welting
patch is held during the welting operation;
Fig. 16A:  an explanatory view showing an example of
corner knives which are likely to unintention-
ally cut a welting patch;

Fig. 16B:  anexplanatory view showing another exam-
ple of corner knives which are less likely to
unintentionally cut a welting patch;

Fig. 17A:  an explanatory view showing yet another
example of corner knives which are likely to
unintentionally cut a welting patch; and
Fig. 17B:  an explanatory view showing yet another
example of corner knives which re less likely

to unintentionally cut a welting patch.

[0021] Respective directions mentioned in the follow-
ing description are based on X, Y, and Z axes shown in
the drawings. The Z axis direction is a vertical direction
along which the center knife moved up and down. The X
axis direction is a direction parallel to a working plane
and along a cloth is fed, and the Y axis direction is parallel
to the working plane and is orthogonal to the X axis di-
rection.

Explanation of Welting

[0022] Welting for forming a pocket opening can be
performed according to two methods, that is, a method
in which a rectangular pocket opening shown in Fig. 2 is
formed, and a method in which a slanted pocket opening
shown in Fig. 3 is formed. The following description is
given by defining the forward side of forward feeding in
the cloth feeding direction F as the front side, the opposite
side of forward feeding as the rear side, and the left with
respect to the cloth feeding direction as the left side, and
the right with respect to the cloth feeding direction as the
right side.

[0023] The welting machine 10 includes two needles
41 for stitchign a welting patch B onto a body cloth M by
forming two parallel straight seams TL, TR, a center knife
51 which forms a linear slit S which becomes a pocket
hole along the cloth feeding direction F at an intermediate
portion between the two straight seams TL, TR, and cor-
ner knife mechanisms which form V-shaped corner cuts,
each consisting of a pair of oblique slits, at respective
ends of the slit S.

10

15

20

25

30

35

40

45

50

55

[0024] In welting for forming a rectangular pocket
opening, respective ends of two straight seams aligned
in the cloth feeding direction.

[0025] Onthe other hand, in welting for forming a slant-
ed pocket opening, each end of one of the straight seams
(the right seam TR in Fig. 3) is deviated in the cloth feed-
ing direction from the corresponding end of the other
straight seam. Here, an amount of deviation in the cloth
feeding direction from the rear end portion of the straight
seam TR to the rear end portion of the straight seam TL
is defined as a rear deviation CR, and the amount of
deviation in the cloth feeding direction from the front end
portion of the straight seam TR to the front end portion
of the straight seam TL is defined as a front deviation CF.
[0026] In welting shown in Fig. 2, an oblique slit VFR
is formed from the front end portion FE of the linear slit
S to the front end portion of the right straight seam TR,
and an oblique slit VFL is formed from the front end por-
tion FE of the linear slit S to the front end portion of the
left straight seam TL. Further, an oblique slit VRR is
formed from the rear end portion RE of the linear slit S
to the rear end portion of the right straight seam TR, and
an oblique slit VRL is formed from the rear end portion
RE of the linear slit S to the rear end portion of the left
straight seam TL.

[0027] In welting shown in Fig. 3, an oblique slit VFR
is formed from the front end portion of the linear slit S to
the front end portion of the right straight seam TR, and
an oblique slit VFL is formed from the front end portion
of the linear slit S to the front end portion of the left straight
seam TL. Further, an oblique slit VRR is formed from the
rear end portion of the linear slit S to the rear end portion
of the right straight seam TR, and an oblique slit VRL is
formed from the rear end portion of the linear slit S to the
rear end portion of the left straight seam TL. The oblique
slits VFR, VFL constituting a corner cut are set so that
the length in the cloth feeding direction of the VFR is
longer according to the deviation CF, and the oblique
slits VRR, VRL constituting a corner cut are set so that
the length in the cloth feeding direction of VRL is longer
according to the deviation CR.

[0028] The welting machine 10 can selectively perform
two kinds of methods shown in Fig. 2 and Fig. 3 when
performing welting for forming a pocket opening.

Overall Configuration of Welting Machine

[0029] The welting machine 10 includes a table 11 on
which a sewing operation is carried out, a main frame 12
disposed on the table 11, a clamp feed mechanism 20
as a cloth feed mechanism which feeds a cloth consisting
of abody cloth M and a welting patch B, a binder 30 which
presses the welting patch B above the body cloth M from
above, a stitching mechanism 40 as a seam forming
mechanism which lowers and locates the needles on
both sides of the slit S near the front end portion in the
cloth feeding direction F of the binder 30, a center knife
mechanism 50 as a movable knife mechanism which
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forms a slit S in a workpiece consisting of the body cloth
M and the welting patch B placed by being overlapped
by moving up and down a center knife 51 as a movable
knife on the front side in the cloth feeding direction F of
sewing needles 41, a corner knife mechanisms 100
which forms V-shaped slits at both ends of the linear slits
(hereinafter, also referred to as linear slits S), and an
operation control means 80 for controlling the respective
components described above. Each of the components
will be described in detail below.

Table

[0030] Thetable 11 has an upper surface (placing sur-
face) in parallel to the X-Y plane, and is used in a hori-
zontal posture. Sewing is performed upon placing a body
cloth M and a welting patch B on the upper surface of
this table 11.

[0031] On the table 11, the clamp feed mechanism 20
and the binder 30 are disposed, and below the table 11,
the corner knife mechanisms 100 is disposed.

[0032] A throat plate 13 is provided on the table 11 so
as to be opposed to the lower sides of the two sewing
needles 41. In this throat plate 13, eyes which the two
needles 41 penetrate through when they move up and
down are provided, and below the eyes, a pair of hori-
zontal shuttles not shown are provided, and seams are
formed by cooperation of the needles and the shuttles.

[0033] Further, at the front side in the cloth feeding
direction F at substantially the middle between the two
eyes of the throat plate 13, a slit into which the center
knife 51 is inserted is formed, and inside this slit, a fixed
knife not shown to cut the cloths in cooperation with the
center knife 51 is disposed.

Main Frame

[0034] The main frame 12 includes a bed portion 12a,
a vertical drum portion 12b upwardly extending from the
bed portion 12a, and an arm portion 12c which extends
from the upper end portion of the vertical drum portion
12b so as to be opposed to the bed portion 12a and sup-
ports the two needles 41 and the center knife 51 so as
to allow these to move up and down. Inside the arm por-
tion 12c, main components of the stitching mechanism
40 and the center knife mechanism 50 are housed, and
a main shaft 46 which is driven to rotate by a main shaft
motor 45 (Fig. 11) serving as a drive source is disposed.

Stitching Mechanism

[0035] Asshownin Fig. 4, the stitching mechanism 40
includes two needle bars 42 holding the two sewing nee-
dles 41 individually at the lower end portions, a support
frame 49 which supports the needle bars 42 movably up
and down, a needle bar holder 44 which holds both two
needle bars 42, a rotary spindle 47 which is fixed and
joined to one end portion of the main shaft 46 and rotates,
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and a crank rod 48 having one end portion joined to a
position eccentric from the rotation center of the rotary
spindle 47 and the other end portion joined to the needle
bar holder 44.

[0036] The main shaft 46 is supported by the arm por-
tion 12c rotatably along the Y axis direction, and is given
a driving force for full rotation by the main shaft motor
45. When the main shaft 46 is rotated, the rotation is
transmitted to move up and down the needle bar holder
44 via the rotary spindle 47 and the crank rod 48.
[0037] Further, in the needle bar holder 44, a latch
mechanism (not shown) which can switch holding and
release of the needle bars 42 and 42 is installed, and in
the upper end portion of the support frame 49, a holding
mechanism not shown which can switch holding and re-
lease of the needle bars 42 is installed. The latch mech-
anism and the holding mechanism can switch holding
and release of the needle bars 42 by applying a prede-
termined operation from the outside, and a needle se-
lecting solenoid 43 (see Fig. 11) which applies a switching
operation to these mechanisms is provided alongside the
support frame 49.

[0038] By this needle selecting solenoid 43, switching
can be made among a state where the needle bars 42
and 42 are held by the latch mechanism, a state where
one needle bar 42 is held by the latch mechanism and
the other needle bar 42 is held by the holding mechanism,
and a state where one needle bar 42 is held by the holding
mechanism and the other needle bar 42 is held by the
latch mechanism, and in each state, a needle bar held
by the needle bar holder 44 moves up and down, and a
needle bar held by the latch mechanism stops near a top
dead center.

[0039] When performing slant welting, by switching the
above-described three holding states at predetermined
timings, the left and right straight seams TL, TR can be
formed so that deviations are caused in the cloth feeding
direction on front and rear end portions.

[0040] The needlebars42and42 hold the sewing nee-
dles 41, respectively, adjustably along the Y axis direc-
tion. Accordingly, the distances in the Y axis direction of
the straight seams TL, TR are adjustable. This adjust-
mentis normally performed so as to equalize the distanc-
es of the straight seams TL, TR to the linear slit S.

Center Knife Mechanism

[0041] Asshownin Fig. 5, the center knife mechanism
50 includes a center knife 51 which forms a linear slit S
by moving up and down, a fixed knife not shown which
is fixed below the throat plate 13 and comes into sliding
contact with the center knife 51 to urge cutting of the
cloths B and M, a knife bar 52 which has the center knife
51 at the lower end portion and is supported so as to
slide along the Z axis direction inside the arm portion 12c,
a knife motor 57 which is a stepping motor to move up
and down the center knife 51, a plurality of link bodies
59 which transmit a moving up-down driving force to the
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knife bar 52 via an eccentric cam 58 fitted eccentrically
to an output shaft 57b of the knife motor 57, an air cylinder
65 as an actuator which serves as a drive source for
switching between a cutting enabled state (lower posi-
tion) and a cutting restricted state (upper state) of the
center knife 51, and a stopper 68 which stops a plunger
at a predetermined position when the air cylinder 65
projects.

[0042] The center knife mechanism 50 can be switched
into a cutting enabled state where a rotation driving force
of the knife motor 57 is converted into up and down re-
ciprocation movements and transmitted to the center
knife 51 when the air cylinder 65 is at a retreated position
(state of Fig. 5), and can be switched into a cutting re-
stricted state where a rotation driving force of the knife
motor 57 is not transmitted to the center knife 51 when
the air cylinder 65 is at an advanced position (not shown).
[0043] The knife motor 57 is driven and rotated in a
state where the air cylinder 65 has retreated, a cutting
operation is performed by moving up and down the knife
bar 52 and the center knife 51 via the plurality of link
bodies 59 by the eccentric cam 58 equipped on the output
shaft 57b turned to the Y axis direction.

[0044] On the other hand, in a state where the air cyl-
inder 65 has advanced, the plurality of link bodies 59 are
arranged so as not to transmit the power of the knife
motor 57 to the knife bar 52, and a state in which the
center knife 51 is withdrawn more upward than the throat
plate 13 is kept.

[0045] Therefore, by driving of the air cylinder 65, the
center knife 51 can be switched between a cutting ena-
bled state and a cutting restricted state.

Binder

[0046] In Fig. 1, the binder 30 includes a bottom plate
portion 31 which is a long-length flat plate, an upright
plate portion 32 vertically extending from the upper sur-
face of the bottom plate portion 31 along the longitudinal
direction of the bottom plate portion 31, a guide member
33 which guides a welting patch B while avoiding the
center knife 51, and is provided on a front end portion in
the cloth feeding direction of the upright plate portion 32,
and a vertical guide (not shown) which guides the welting
patch B so that both end portions in the width direction
of the welting patch B are fed while being raised along
both surfaces of the upright plate portion 32.

[0047] The binder 30 is supported by a support mech-
anism not shown including an air cylinder, and stands-
by apart from the positions below the two needles 41 as
shown in Fig. 1 when it is not used. When the binder 30
is used, it is set at the throat plate position by driving of
the air cylinder.

[0048] The bottom plate portion 31 has a rectangular
shape, and is supported so that, when it is used, the
longitudinal direction thereof becomes parallel to the X
axis direction and the bottom surface is confronted with
and placed on the upper surface of the table 11. On the
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tip end portion in the cloth feeding direction of the bottom
plate portion 31, substantially U-shaped notches (not
shown) to which the two sewing needles 41 are lowered
and located are formed.

[0049] The upright plate portion 32 is entirely flat ex-
cept for the portion near the guide member 33, and is
vertically extened at an intermediate position in the width
direction (Y axis direction) of the bottom plate portion 31
on the upper surface of the bottom plate portion 31 while
its longitudinal direction is matched with the bottom plate
portion 31. In other words, the bottom plate portion 31
and the upright plate portion 32 of the binder 30 are
formed integrally so as to form an inverted T shape as
viewed in the longitudinal direction.

[0050] When the welting patch B is superposed and
set on the upper side of the body cloth M on the throat
plate 13, the binder 30 is placed thereon from above,
both end portions in the width direction (the left-right di-
rection in Fig. 2) of the welting patch B are folded back
and raised upward from both end portions in the width
direction of the bottom plate portion 31, and further, both
end portions in the width direction of the welting patch B
are held by clamps 21 described later so that the both
end portions are along both side surfaces of the upright
plate portion 32. In other words, the welting patch B is
set along the upright plate portion 32 from one side sur-
face of the upright plate portion 32 to the other side sur-
face via the bottom plate portion 31. In this state where
the welting patch B is wound and set around the binder
30, while the welting patch B and the body cloth M are
fed, sewing is performed by the two needles 41 on both
sides of the upright plate portion 32, and a linear slit S is
formed by moving up and down the center knife 51.
[0051] Immediately in front of the binder 30 in the cloth
feeding direction F, the guide member 33 is provided to
prevent the welting patch from being cut by the center
knife 51. This guide member 33 is forked in the cloth
feeding direction F so as to have a substantially V shape
in a plan view. Due to this shape, both end portions in
the width direction of the welting patch B are led to be
spaced from the upright plate portion 32 when being fed,
and guided in a direction of avoiding the center knife 51.

Clamp Feed Mechanism

[0052] InFig.1,the clamp feed mechanism 20 includes
clamps 21 which clamp the body cloth M from above on
both sides in the width direction of the welting patch B
set on the binder 30, a support member 22 which sup-
ports these clamps 21, an air cylinder not shown which
moves up and down the clamps 21 via the support mem-
ber 22, folding plates not shown which are installed inside
the clamps 21, and advance inward to fold both end por-
tions in the width direction of the welting patch B to the
upper side of the bottom plate portion 31 of the binder
30, and a feed motor 23 (Fig. 11) as a feed driving means
which moves the welting patch B and the body cloth M
clamped by the clamps 21 in the cloth feeding direction
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F via the support member 22.

[0053] The clamps 21 are rectangular flat plates, and
are supported by the support member 22 while their lon-
gitudinal directions are along the X axis direction. The
clamps 21 are supported so that their flat plate surfaces
become parallel to the X-Y plane. By driving the air cyl-
inder, the clamps can be switched to two upper and lower
positions, and when the clamps are at the upper posi-
tions, they are separated from the upper surface of the
table 11, and come to the upper surface height of the
table 11 when they are at the lower positions. The two
clamps 21 are supported while being spaced from each
other in the Y axis direction so as to allow at least the
upright plate portion 32 of the binder 30 to pass through
between the clamps.

[0054] The support member 22 is supported movably
along the X axis direction on the table 11, and is disposed
so that the two clamps 21 supported by the support mem-
ber 22 pass through the outsides of the up and down
movement routes of the two needles 41. The support
member 22 is driven by the feed motor 23 via a ball screw
mechanism not shown.

Corner Knife Mechanism

[0055] As shown in Fig. 6 and Fig. 7, the corner knife
mechanisms 100 includes two corner knife mechanisms
100A, 100B provided side by side along the cloth feeding
direction.

[0056] The corner knife mechanisms 100A, 100B are
disposed forward in the cloth feeding direction of the cent-
er knife 51 on the routes of passage of the clamps 21 by
the clamp feed mechanism 20 below the table 11, and
form V-shaped slits at positions on both ends of the linear
slit S by piercing the welting patch B and the body cloth
M conveyed by the clamp feed mechanism 20 from below
by pairs of corner knives.

[0057] The corner knife mechanisms 100A, 100B are
provided side by side in the cloth feeding direction F, and
the corner knife mechanisms 100A is disposed rearward
of the corner knife mechanisms 100B. In other words,
one corner knife mechanisms 100A forms a pair of ob-
lique slits on the rear end portion side of the linear slit S,
and the other corner knife mechanisms 100B forms a
pair of oblique slits on the front end portion side of the
linear slit S. Only the corner knife mechanisms 100B is
equipped on the table 11 so as to be moved and posi-
tioned along the cloth feeding direction F by a unit moving
motor 90 (see Fig. 11). Hereinafter, to distinguish the two
corner knife mechanisms, the corner knife mechanisms
100A may be referred to as "fixed corner knife mecha-
nism," and the corner knife mechanisms 100B may be
referred to as "movable corner knife mechanism."
[0058] The cornerknife mechanisms 100A and the cor-
ner knife mechanisms 100B have substantially the same
structure so as to become mirror-symmetrical with re-
spect to the Y-Z plane, so that only the corner knife mech-
anisms 100B is described in detail, and components of
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the corner knife mechanisms 100A having the mirror-
symmetrical structure will be attached with the same ref-
erence numerals and description of these will be omitted.
[0059] The corner knife mechanisms 100B includes
first cornerknives 101 and 102 corresponding to one side
oblique slit, second corner knives 103 and 104 corre-
sponding to the other side oblique slit, a unit main body
105 as a corner knife holder supported by a pair of guide
shafts 14 having round-bar shapes disposed on the lower
surface side of the table 11, an index 106 having a block-
shaped structure which is supported movably along the
Y axis direction inside a recess 105a formed on the rear
side surface of the unit main body 105, and holds the
corner knives 101 to 104, an index movement mecha-
nism 120 as a traverse feed mechanism having a corner
knife selecting function which positions the index 106
along the Y axis direction, and a moving up-down mech-
anism 130 which selects corner knives in cooperation
with the index movement mechanism 120 and moves
these up and down.

[0060] The unit main body 105 has a frame structure,
and is supported in a state where the pair of guide shafts
14 are inserted through one end portion in the Y axis
direction. The recess 105a is formed on one side surface
on the rear side of the unit main body 105, and within the
recess 105a, the index 106 is disposed. The unit main
body 105 of the corner knife mechanisms 100A is fixed
and supported, however, the unit main body 105 of the
corner knife mechanisms 100B can be positioned at an
arbitrary position in the X axis direction by driving of the
unit moving motor 90 via a belt feed mechanism or ball
screw mechanism not shown. A longitudinal feed mech-
anism is constituted by the unit moving motor 90 and a
linear motion mechanism such as belt feed mechanism
or ball screw mechanism. As the unit moving motor 90,
a linear motor may be adopted.

[0061] To the index 106, two upper and lower support
rods 106a extending along the Y axis direction from one
side surface in the Y axis direction of the index is fixed,
and by inserting these rods into insertion holes provided
on the unitmain body 105 side, theindex 106 is supported
movably along the Y axis direction with respect to the
unit main body 105.

[0062] Onthe uppersurface oftheindex 106, mounting
bases 107, 108, 109, 110 of the four corner knives are
arranged in a line along the Y axis direction, and the
mounting bases 107 to 110 hold the corner knives 101
to 104 individually. The mounting bases 107 to 110 are
arranged so as to enable manual adjustments of angles
around the Z axis of the corner knives 101 to 104 (see
Fig. 9A) and inclination angles of the directions of the
cutting edges (see Fig. 9B) by loosening fastening
screws not shown. By adjusting the angles around the Z
axis of the corner knives 101 to 104, formation inclination
angles (mounting angles) of the oblique slits with respect
to the linear slit S are determined, and by adjusting the
inclination angles of the directions of the cutting edges,
the cutting lengths of oblique slits are determined.
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[0063] As shown in Fig. 8B, two first corner knives 101
and 102 on the right side are for forming an oblique slit
on the right of the linear slit S, and both first corner knives
areinclined rightward with respect to the front side around
the Z axis, and they are inclined so that the cutting length
ofthe oblique slitformed by the corner knife 102 becomes
longer than the other. Further, the mounting angles
around the Z axis are adjusted so that the widths h1 and
h2 in the Y axis direction of oblique slits formed by the
corner knives 101 and 102 become equal to each other.
Therefore, the mounting angle 61 around the Z axis of
the corner knife 101 is larger than the mounting angle 62
of the corner knife 102.

[0064] The two second corner knives 103 and 104 on
the left side are for forming an oblique slit on the left side
of the linear slit S, and both second corner knives are
inclined leftward with respect to the front side, and they
are inclined so that the cutting length of the oblique slit
formed by the corner knife 104 becomes longer than the
other. As in the case of the first corner knives 101 and
102, the inclination angles around the Z axis are adjusted
so that the widths h1 and h2 in the Y axis direction of
oblique slits formed by the corner knives 103 and 104
become equal to each other. Therefore, the mounting
angle 63 around the Z axis of the corner knife 103 is
larger than the mounting angle 64 of the corner knife 104.
[0065] The mounting angle 63 of the corner knife 103
is set equal to the mounting angle 61 of the corner knife
101 in a manner in which the directions of these corner
knives become symmetrical laterally, and the mounting
angle 64 of the corner knife 104 is set equal to the mount-
ing angle 62 of the corner knife 102 in a manner in which
the directions of these corner knives become symmetri-
cal laterally.

[0066] The upperend portions of the corner knives 101
to 104 are, as shown in Fig. 10 (only 101 and 102 are
shown in Fig. 10) sharply pointed, and one side end por-
tions are sharpened across the entire lengths in the lon-
gitudinal direction to form cutting edge E. Each of the
corner knives 101 to 104 is moved upward while its cut-
ting edge E is turned outward (turned to the opposite side
of the other paired corner knife of corresponding left and
right pairing) to perform cutting. On each of the corner
knives 101 to 104, a tip end angle viewed from above
the cutting edge E is referred to as a cutting edge angle
0e. The cutting edge angles 0e of the corner knives 101
to 104 are equal to each other.

[0067] The larger the mounting angles (angles with re-
spect to the cloth feeding direction F as viewed from
above) inthe range of 0 to 90 degrees of the corner knives
101 to 104, the more likely the corner knives unintention-
ally cut the raised side end portions of the welting patch
B which may come into contact with the cutting edge E
during cutting. Therefore, when the welting patch B with
fabric quality which is easily cut is used as a workpiece,
preferably, the corner knives 102 and 104 with smaller
mounting angles are used from the viewpoint of preven-
tion of cutting of the welting patch. Therefore, in the case
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of cutting control by the corner knife mechanisms 100
described later, for preventing both side end portions of
the welting patch B from being cut, the corner knives 102
and 104 are selected.

[0068] Further, the mounting bases 107 to 110 have
sliding shafts (not shown) along the Z axis direction on
the lower sides of the mounting bases, and are supported
movably up and down with respect to the index 106 by
sliding of the shafts. On lower end portions of the sliding
shafts, up-and-down brackets 107a to 110a as engage-
ment projections projecting forward are formed. These
up-and-down brackets 107a to 110a project forward of
the front face of the index 106, and the moving up-down
mechanism 130 described later moves up and down the
corner knives 101 to 104 viathese up-and-down brackets
107a to 110a.

[0069] The index movement mechanism 120 includes
an index motor 121 as a knife selecting actuator fixed to
an upper part of the unit main body 105, a screw shaft
122 which is driven to rotate by the index motor 121, and
a movable member 123 connected to the screw shaft
122 via a ball screw.

[0070] The screw shaft 122 is supported rotatably on
the upper surface of the unit main body 105 while being
along the Y axis direction, and one end portion of the
screw shaft is joined to an output shaft of the index motor
121 via a coupling.

[0071] The movable member 123 is held by an arm
portion 106b extending from one end portion in the Y axis
direction of the index 106. Accordingly, when the screw
shaft 122 is driven to rotate by the index motor 121, the
movable member 123 is subjected to a moving force in
the longitudinal direction (Y axis direction) of the screw
shaft 122 due to an operation of the ball screw mecha-
nism and the index 106 is moved in the Y axis direction.
[0072] The movementin the Y axis direction of the in-
dex 106 by the index movement mechanism 120 is used
when a pair of corner knives to be moved up and down
by the moving up-down mechanism 130 described later
are selected among the corner knives 101 to 104, and is
also used when positions at which oblique slits are
formed by the selected corner knives are adjusted in the
Y axis direction.

[0073] The moving up-down mechanism 130 includes
afirst air cylinder 131 as a cutting actuator for moving up
a corner knife to form an oblique slit on the right of the
linearslitS, a second air cylinder 132 as a cutting actuator
for moving up a corner knife to form an oblique slit on the
left of the linear slit S, and cylinder brackets 133, 134 as
engagement members which are provided on the output
shafts of the air cylinders 131, 132 and can selectively
engage with the up-and-down brackets 107a to 110a.
[0074] The air cylinders 131, 132 are equipped in the
unit main body 105 so that their movement directions
become parallel to the Z axis direction.

[0075] The cylinder brackets 133, 134 are flanged cy-
lindrical members, and are provided on the output shafts
of the air cylinders 131, 132 in a state where their center
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lines are oriented in the Z axis direction. The air cylinders
131, 132 and the cylinder brackets 133, 134 are disposed
in the unit main body 105 such that the tip end portions
of the up-and-down brackets 107ato 110a pass between
the flanged portions of the cylinder brackets 133, 134
when the index 106 move along the Y axis direction.
[0076] Inotherwords, whentheindex 106 movesalong
the Y axis direction, the up-and-down brackets 107a to
110a pass between the flanged portions of the cylinder
brackets 133, 134 in their arrangement order, so that by
controlling the index motor 121 of the index movement
mechanism 120 so that the up-and-down bracket of the
corner knife to be moved stops between the flanged por-
tions of the cylinder bracket 133 or 134, the predeter-
mined up-and-down bracket and cylinder bracketengage
with each other, and the predetermined corner knife can
be moved up and down by driving of the first or second
air cylinder 131 or 132.

[0077] On the lower surface of the unit main body 105,
an optical index sensor 111 (see Fig. 11) is provided
which detects three positions of the index 106, that is,
(1) a position at which the up-and-down bracket 107a of
the corner knife 101 engages with the cylinder bracket
133 and the up-and-down bracket 109a of the corner
knife 103 engages with the cylinder bracket 134, (2) a
position at which the up-and-down bracket 108a of the
corner knife 102 engages with the cylinder bracket 133,
and (3) a position at which the up-and-down bracket 110a
of the corner knife 104 engages with the cylinder bracket
134, and by this sensor detection, the position of the index
106 is controlled. These states (1) to (3) are referred to
as states where the corner knives 101 to 104 are at work-
ing positions.

[0078] The range of overlap between each of the cyl-
inder brackets 133, 134 and each of the up-and-down
brackets 107a to 110a has a certain width in the Y axis
direction as shown in Fig. 8C, so that engaged states
can be kept even if the up-and-down brackets 107a to
110a are slightly moved in the Y axis direction with re-
spectto the cylinder brackets 133, 134. The corner knives
101 to 104 are moved in the Y axis direction in a range
in which the engaged states can be kept, and the cutting
positions can be adjusted.

Control System of Welting Machine

[0079] Fig. 11 is a block diagram showing a control
system including an operation control means 80 of the
welting machine 10.

[0080] Tothe operation control means 80, a display/in-
put means 85 which displays predetermined characters
or image information, and performs input for various set-
tings, and a start switch 87 which inputs a sewing start
are connected via an input and output circuit. Further, to
the operation control means 80, an encoder 88 which
detects the number of rotations of the main shaft motor
45 is connected via an input circuit 88a, and can detect
the rotation angle from a predetermined origin position
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and the rotation speed.

[0081] To the operation control means 80, objects to
be controlled by the operation control means 80, that is,
a main shaft motor 45, a feed motor 23, a knife motor 57,
a unit moving motor 90, and a electromagnetic valve 70
of an air cylinder 65 which switches the center knife be-
tween an actuated state and a driven state, are connect-
ed, respectively, via the drivers 45a, 23a, 57a, 90a, 70a.
[0082] Electromagnetic valves (notshown)which drive
an air cylinder which moves up and down the binder 30
and an air cylinder which vertically moves the clamps 21
are connected to the operation control means 80 via driv-
ers. Similarly, electromagnetic valves 135, 136 of the first
and second air cylinders 131, 132 which move up and
down the corner knives in cooperation with the index mo-
tor 121, and the above-described index sensor 111, are
connected via drivers 121a, 135a, 136a and the input
circuit 111a.

[0083] To the operation control means 80, a knife driv-
ing and cylinder driving electromagnetic valve 89 not
shown which is for driving knives to cut sewing threads,
and the above-described needle selecting solenoid 43,
are connected via drivers 89a, 43a.

[0084] The operation controlmeans 80includesa CPU
81 which performs various processings and controls, a
ROM 82 on which a corner knife selecting program 82a
for selecting corner knives when forming oblique slits by
welting and a sewing control program 82b for executing
operation control of the welting machine in welting are
written, a RAM 83 as a work area for storing various data
in processings of the CPU 81, and an EEPROM 71 for
recording sewing data and various setting data.

[0085] Into the EEPROM 71, widths in the X axis di-
rection, widths in the Y axis direction, mounting angles
around the Z axis and cutting edge angles (see Fig. 8),
the total length L of the left and right straight seams TL,
TR, the lengths CFL, CFR in the cloth feeding direction
of the front oblique slits VFL, VFR, the correction feed
amounts HFL, HFR for the oblique slits VFL, VFR, the
lengths CRL, CRR in the cloth feeding direction of the
rearoblique slits VRL, VRR, and correction feed amounts
HRL, HRR for the oblique slits VRL, VRR (see Fig. 2 and
Fig. 3), which are determined by adjustments when at-
taching the corner knives 101 to 104 are input from the
display/input means 85, and these are all stored as set-
ting data.

Operations through Corner Knife Selecting Program

[0086] Next, control for selecting corner knives to be
performed by the CPU 81 according to the corner knife
selecting program 82a will be described. This processing
is executed when forming corner cuts during execution
of welting.

[0087] To select corner knives, a sewing mode must
be selected in advance by an operator. Two sewing
modes can be selected, that is, a damage preventing
mode in which corner cuts are formed without cutting
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both raised side end portions of the welting patch, and a
bulge preventing mode in which the bulge of the triangle
portion formed by a corner cut at the time of pressing
after sewing is prevented from becoming conspicuous,
and an operator must select and set either of these
modes from the display/input means 85. This mode set-
ting is also stored as setting data in the EEPROM 71.
[0088] When executing the corner knife selecting pro-
gram 82a, the CPU 81 reads-out the above-described
mode setting from the EEPROM 71, and when the dam-
age preventing mode is selected, as left and right corner
knives to be used for cutting, corner knives with smaller
mounting angles are selected. This selection is deter-
mined from the mounting angles around the Z axis of the
corner knives 101to 104 stored inthe EEPROM 71. Here,
concerning the right side, the mounting angle of the cor-
ner knife 102 is smaller (62<61), and concerning the left
side, the mounting angle of the corner knife 104 is smaller
(64<63), so that the corner knives 102 and 104 are spec-
ified as corner knives to be used. Then, by actuating the
first air cylinder 131 by controlling the index motor 121
so that the up-and-down bracket 108a of the mounting
base 108 to which the corner knife 102 is attached comes
to a position at which the up-and-down bracket 108a en-
gages with the cylinder bracket 133, an oblique slit is
formed with the corner knife 102. Next, by actuating the
second air cylinder 132 by controlling the index motor
121 so that the up-and-down bracket 110a of the mount-
ing base 110 to which the corner knife 104 is attached
comes to a position at which the up-and-down bracket
110a engages with the cylinder bracket 134, an oblique
slitis formed with the corner knife 104. Either of the corner
knives 102 and 104 may perform cutting earlier.

[0089] On the other hand, when the bulge preventing
mode is selected, as left and right corner knives to be
used for cutting, corner knives with larger mounting an-
gles are selected. Generally, the corner knives 101 to
104 are attached so that the width h1 and h2 in the Y
axis direction become equal to each other, so that the
corner knives with larger mounting angles are smaller in
width in the X axis direction (DS < DL).

[0090] Selection of corner knives is made from setting
datainthe EEPROM 71 in the same manner as described
above. Concerning the right side, the mounting angle of
the corner knife 101 is larger, and concerning the left
side, the mounting angle of the corner knife 103 is larger,
so that the corner knives 101 and 103 are selected as
corner knives to be used. By simultaneously actuating
the first and second air cylinders 131, 132 by controlling
the index motor 121 so that the up-and-down bracket
107a of the mounting base 107 to which the corner knife
101 is attached comes to a position at which the up-and-
down bracket 107a engages with the cylinder bracket
133, and the up-and-down bracket 109a of the mounting
base 109 to which the corner knife 103 is attached comes
to a position at which the up-and-down bracket 109a en-
gages with the cylinder bracket 134, oblique slits are
formed with the corner knives 101 and 103.
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[0091] Thus, according to the corner knife selecting
program 82a, selection of corner knives and control of
the corner cut forming operation by the selected corner
knives are performed.

[0092] Inwelting at a slanted pocket opening as shown
in Fig. 3, it is essential that a corner knife with a smaller
mounting angleis used as one of the pair of corner knives,
and a corner knife with a larger mounting angle is used
as the other one of the pair of corner knives, and there
is no alternative, so that the selection of corner knives is
not performed.

[0093] Asanotherpattern of welting ata slanted pocket
opening, there is a method in which corner knives having
mounting angles equal to each other are selected as the
left and right corner knives, and corner cuts are formed
by shifting the positions of the end portions on the linear
slit side of the oblique slits by a deviation in the cloth
feeding direction, and in this case, a selection may be
made between a combination of corner knives with larger
mounting angles and a combination of corner knives with
smaller mounting angles although this method is not
shown.

Welting Operation

[0094] Operation control for welting will be described
with reference to the flowcharts of Fig. 12 and Fig. 13.
Processings of these flowcharts are performed by mainly
executing the sewing control program 82b by the CPU
81, and a part of processing of Fig. 13 is processing to
be performed by executing the corner knife selecting pro-
gram 82a by the CPU 81.

[0095] Fig. 12 is a flowchart of an overall flow of the
welting operation, and Fig. 13 is a flowchart of a post-
stitching operation in the welting operation.

[0096] First, the overall flow of the welting operation
will be described with reference to Fig. 12.

[0097] When the welting operation starts, firstly, a body
cloth M and a welting patch B are set (Step S20). Sub-
sequently, straight seams TL, TR and a linear slit S are
formed (Step S50), and last, as post-stitching operation,
corner cuts are formed (Step S70), whereby a series of
welting operations are completed. The processings of
Steps S20 to S70 are repeatedly executed, and each
time, welting of one body cloth and one welting patch B
is performed.

[0098] In the setting operation, first, an operator sets
a body cloth M so that stitching start points come to pre-
determined positions on the upper surface of the table
11 and sets a welting patch B on the clamps 21, the
clamps 21 and the binder 30 move down and hold these
cloths M and B while both side end portions of the welting
patch B are raised up.

[0099] Then,the process shifts to a stitching operation.
First, conveyance is started. On the assumption that the
stitching start points of the cloths are set at predetermined
positions, when it is detected that the stitching start points
have reached stitch points of the needles 41 from the
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cloth feed amount, driving of the main shaft motor 45 is
started to start forming of straight seams. Herein, oper-
ations are described on the assumption that the pocket
opening has a rectangular shape, however, if it has a
slant shape, the sewing start timings of the sewing nee-
dles are deviated as much as a deviation CF from each
other.

[0100] Then, reaching to a cutting start position of a
linear slit is determined from the length CFR in the cloth
feeding direction of the oblique slit VFR and a correction
feed amount HFR thereof, and when the cutting start po-
sition is reached, the air cylinder 65 is driven to start cut-
ting of the linear slit. By monitoring reaching to a sewing
finish position and a cutting finish position in the same
manner, and when they are reached, sewing and cutting
are finished in order.

[0101] Next, the post-stitching operation of the welting
operation will be described with reference to Fig. 13.
[0102] Along with the finish of the operation for forming
the straight seams TL, TR and the linear slit S, the work-
piece is conveyed to the oblique slit forming position by
the corner knife mechanisms 100 (Step S71).

[0103] Next, adistance ofthe corner knife mechanisms
100B from the corner knife mechanisms 100A (= length
of linear slit S = L-HFR-CFR-CRR-HRR: see Fig. 2) is
calculated (Step S72).

[0104] Next, based onthe calculated distance, the cor-
ner knife mechanisms 100B is moved to a target position
by driving of the unit moving motor 90 (Step S73).
[0105] Then, the CPU 81 reads the mode setting, and
determines whether the damage preventing mode has
been selected (Step S74).

[0106] Then, whenthe damage preventing mode is se-
lected, in both corner knife mechanisms 100A, 100B, cor-
ner knives 102 and 104 with smaller mounting angles are
selected as left and right corner knives. In other words,
by control of the index motor 121, the corner knives 102
and 104 are positioned at cutting positions in order, and
the air cylinders 131, 132 are actuated to perform a push-
ing-up operation in order (Step S75).

[0107] When the damage preventing mode is not se-
lected (when the bulge preventing mode is selected), in
both corner knife mechanisms 100A, 100B, the corner
knives 101 and 103 with larger mounting angles are se-
lected as left and right corner knives. In other words, by
control of the index motor 121, the corner knives 101 and
103 are simultaneously positioned at cutting positions
and the air cylinders 131, 132 are simultaneously actu-
ated to perform a pushing-up operation (Step S76).
[0108] Then, when all oblique slits are completely
formed, the unit moving motor 90 is driven to return the
corner knife mechanisms 100B to the origin position, and
accordingly, a post-stitching operation is completed
(Step S77).

[0109] In the welting machine 10, each of the corner
knife mechanisms 100A, 100B includes two pairs of cor-
ner knives which are differentin mounting angle between
the corner knives 101 and 102 corresponding to one side
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oblique slit of a corner cut and between the corner knives
103 and 104 corresponding to the other side oblique slit,
and these corner knives can be selected by the index
motor 121, and by the operation control means 80, corner
knives 101 and 103 (or 102 and 104) having symmetrical
mounting angles are combined and this combination is
selected by the mode setting to execute cutting.

[0110] Therefore, a selection can be made between a
case where corner cuts are formed by the combination
(the combination of corner knives 102 and 104) with
mounting angles which can prevent cutting of the welting
patch B, and a case where corner cuts are formed by the
combination (the combination of corner knives 101 and
103) with the other mounting angles according to the kind
of the cloth to be used. The selection between these is
made by control of the index motor 121, so that manual
angle adjustments when switching the angles are not re-
quired, and therefore, the onerous work is eliminated,
and easy and quick switching becomes possible.
[0111] In the case of the combination of the corner
knives 101 and 103 as the combination with the other
mounting angles, the triangle portion of the corner cut
formed with this combination can be made smaller, and
can be prevented from bulging due to pressing after sew-
ing, and in the case of sewing which greatly requires
these, the quality of sewing can be improved.

[0112] In the welting machine 10, the display/input
means 85 (operating part) for performing a mode selec-
tion for determining a selection of a combination of corner
knives is used, so that only by the setting operation of
the display/input means 85, can the combination of cor-
ner knives be easily and quickly switched.

Another Embodiment

[0113] In each of the corner knife mechanisms 100A,
100B, for each of left and right corner knives, two mount-
ing angles are prepared, and for preventing cutting of the
welting patch B, for each of the left and right corner
knives, corner knives with two large and small cutting
edge angles 6e may be prepared.

[0114] In other words, as shown in Fig. 14, first corner
knives 101A and 102A having different cutting edge an-
gles 6e1 and 6e2 (be1 < Be2) are prepared as the right
corner knives, and second corner knives 103A and 104A
having different cutting edge angles 6e3 and 6e4 (6e3 <
0ed) are prepared as the left corner knives, and these
are held in the same manner as described above.
[0115] Inthis case, to prevent raised side end portions
of the welting patch B from being unintentionally cut, pref-
erably, the corner knives with the larger cutting edge an-
gles 6e2 and 6e4 are combined and used, and when
sewing a cloth which is hard and hardly cut, the sharper
two corner knives with the smaller cutting edge angles
0e1 and 6e3 are combined and used.

[0116] Setting of the selection of the corner knives is
performed by making a selection between the damage
preventing mode for preventing cutting of the welting
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patch B and the cutting promotion mode for forming cor-
ner cuts in a cloth which is hardly cut, by the display/input
means 85, and storing the contents of setting in the EEP-
ROM 71.

[0117] With this configuration, it becomes possible to
make a selection between a case where corner cuts are
formed by a combination of the mounting angles which
can prevent cutting of the welting patch B (the combina-
tion of the corner knives 102A and 104A), and a case
where corner cuts are formed by a combination of the
other mounting angles according to the kind of cloth to
be used (the combination of the corner knives 101A and
103A). A selection between these is made by control of
the index motor 121, so that the manual angle adjust-
ments when switching the angles are not required, and
therefore, the troublesomeness is eliminated, and the
switching can be easily and quickly made.

[0118] With the combination of the corner knives 101A
and 103A as the combination with the other mounting
angles, a workpiece which is hardly cut due to its fabric
quality can be more reliably cut, so that when this is great-
ly required, the quality of sewing can be improved.
[0119] Inthis example, the display/inputmeans 85 (op-
erating part) is used for making a mode selection for de-
termining a selection of a combination of corner knives,
so that only by a setting operation of the display/input
means 85, can the combination of corner knives be easily
and quickly switched.

Claims

1. Acorner knife mechanism (100A, 100B) of a welting
machine (10) which forms a corner cut having a pair
of oblique slits (VFL, VFR; VRL, VRR) between an
end of a linear slit (S) and adjacent ends of two
straight seams (TL, TR), which are formed along a
cloth feeding direction (F) on a body cloth (M) and a
welting patch (B) on respective sides of the linear slit
),
wherein the corner knife mechanism (100A, 100B)
comprises:

a plurality of first corner knives (101, 102, 101A,
102A) for forming one of the oblique slits;

a plurality of second corner knives (103, 104,
103A, 104A) for forming the other of the oblique
slits, ;

a corner knife holder (105) on which the first and
second corner knives are arranged along a di-
rection (Y) which is parallel to a plane (11) on
which the body cloth (M) is placed and is orthog-
onal to the cloth feeding direction (F);

a knife selecting actuator (121) which moves the
corner knife holder (105) in the direction (Y)
along which of the firstand second corner knives
are arranged;

a cutting actuator (131, 132) which selectively
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moves up and down the first and second corner
knives along a direction (Z) perpendicular to said
plane (11); and

an operation control means (80) which controls
the knife selecting actuator (121) and the cutting
actuator (131, 132) to select a combination of
one of the first corner knives and one of the sec-
ond corner knives and to form the corner cut,

characterized in that the plurality of first corner
knives having different cutting edge angles (6e1,
0e2), in that the plurality of second corner knives
having different cutting edge angles (6e3, 6e4) and
in that the first corner knife and the second corner
knife of the combination selected by the operation
control means (80) are symmetrically oriented with
respect to the cloth feeding direction (F) and have
the same cutting edge angle (6e1, 6e3; 6e2, 6e4).

2. The corner knife mechanism (100A, 100B) accord-

ing to claim 1, further comprising an operating part
(85) from which the selection of the combination of
the first and second corner knives is set.

Patentanspriiche

1. Eckenmessermechanismus (100A, 100B) einer Ein-
fassmaschine (10), welcher einen Eckenschnitt mit
einem Paar von schragen Schlitzen (VFL, VFR; VRL,
VRR) zwischen einem Ende eines linearen Schlitzes
(S) und benachbarten Enden zweier gerader Néhte
(TL, TR), welche entlang einer Nahguttransportrich-
tung (F) an einem Hauptnahgut (M) und einem Ein-
fassfleck (B) auf jeweiligen Seiten des linearen
Schlitzes (S) gebildet sind, ausbildet,
wobeider Eckenmessermechanismus (100A, 100B)
umfasst:

eine Mehrzahl von ersten Eckenmessern (101,
102, 101A, 102A) zum Bilden eines der schra-
gen Schlitze;

eine Mehrzahl von zweiten Eckenmessern (103,
104, 103A, 104A) zum Bilden des anderen der
schragen Schlitze;

einen Eckenmesserhalter (105), an dem die ers-
ten und die zweiten Eckenmesser entlang einer
Richtung (Y) angeordnet sind, welche parallel
zu einer Ebene (11) verlauft, auf der das Haupt-
nahgut (M) platziertist und die orthogonal zu der
Nahguttransportrichtung (F) liegt;

einen Messerselektionsaktuator (121), welcher
den Eckenmesserhalter (105) in der Richtung
(Y), entlang der die ersten und die zweiten
Eckenmesser angeordnet sind, bewegt;

einen Schneidaktuator (131, 132), welcher die
ersten und die zweiten Eckenmesser entlang ei-
ner senkrechtzuder Ebene (11) liegenden Rich-
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tung (Z) selektiv auf und ab bewegt; und

ein Operationssteuermittel (80), welches den
Messerselektionsaktuator (121) und den
Schneidaktuator (131, 132) steuert, um eine
Kombination von einem der ersten Eckenmes-
ser und einem der zweiten Eckenmesser aus-
zuwéhlen und den Eckenschnitt auszubilden,
dadurch gekennzeichnet, dass die Mehrzahl
von ersten Eckenmessern unterschiedliche
Schneidkantenwinkel (6e1, 6e2) aufweisen,
dass die Mehrzahl von zweiten Eckenmessern
unterschiedliche Schneidkantenwinkel (6e3,
0e4) aufweisen und dass das erste Eckenmes-
ser und das zweite Eckenmesser der Uber das
Operationssteuermittel (80) ausgewahlten
Kombination bezlglich der Nahguttransport-
richtung (F) symmetrisch ausgerichtet sind und
den gleichen Schneidkantenwinkel (6e1, 6e3;
0e2, 6ed) aufweisen.

Eckenmessermechanismus (100A, 100B) nach An-
spruch 1, ferner umfassend ein Bedienteil (85), an
welchem die Auswahl der Kombination aus erstem
und zweitem Eckenmesser gesetzt wird.

Revendications

Mécanisme de couteau d’angle (100A, 100B) d’une
machine a border (10) qui forme une coupe d’angle
ayantune paire de fentes obliques (VFL, VFR ; VRL,
VRR) entre une extrémité d’'une fente linéaire (S) et
des extrémités adjacentes de deux coutures droites
(TL, TR), qui sont formées le long d’'une direction
d’alimentation en tissu (F) sur un tissu de corps (M)
et une piece a border (B) sur les cotés respectifs de
la fente linéaire (S),

danslequel le mécanisme de couteaud’angle (100A,
100B) comprend :

une pluralité de premiers couteaux d’angle (101,
102, 101A, 102A) pour former I'une des fentes
obliques ;

une pluralité de seconds couteaux d’angle (103,
104, 103A, 104A) pour former les autres fentes
obliques ;

un porte-couteau d’angle (105) sur lequel les
premier et second couteaux d’angle sont agen-
cés le long d’'une direction (Y) qui est paralléle
a un plan (11) sur lequel le tissu de corps (M)
est placé et est orthogonal a la direction d’ali-
mentation en tissu (F) ;

un actionneur de sélection de couteau (121) qui
déplace le porte-couteau d’angle (105) dans la
direction (Y) le long de laquelle les premier et
second couteaux d’angle sont agenceés ;

un actionneur de coupe (131, 132) qui fait sé-
lectivement monter et descendre les premier et
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second couteaux d’angle le long d’une direction
(Z) perpendiculaire audit plan (11) ; et

un moyen de commande de fonctionnement
(80) qui commande l'actionneur de sélection de
couteau (121) et l'actionneur de coupe (131,
132) pour sélectionner une combinaison de I'un
des premiers couteaux d’angle et 'un des se-
conds couteaux d’angle et afin de former la dé-
coupe d’angle,

caractérisé en ce que la pluralité de premiers
couteaux d’angle ayant différents angles de
bord de coupe (6e1, 6e2) en ce que la pluralité
de seconds couteaux d’angle ayant différents
angles de bord de coupe (6e3, 0e4) et en ce
que le premier couteau d’angle etle second cou-
teau d’angle de la combinaison sélectionnée par
le moyen de commande de fonctionnement (80)
sont symeétriquement orientés par rapport a la
direction d’alimentation en tissu (F) et ont le mé-
me angle de bord de coupe (6e1, 6e3 ; 6e2,0e4).

Mécanisme de couteau d’angle (100A, 100B) selon
la revendication 1, comprenant en outre une partie
opérationnelle (85) a partir de laquelle la sélection
de la combinaison des premier et second couteaux
d’angle est déterminée.
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FIG. 3
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FIG. 13

POST-STITCHING

C D

OPERATION
MOVE TO | ST1
CORNER CUTTING POSITION
CALCULATE DISTANCE BETWEEN |, S72
CORNER KNIFE MECHANISMS
FORWARDLY MOVE | ST3
CORNER KNIFE MECHANISM
S74
DAMAGE PREVENTING NO
MODE ?
_/S75 l /576

CUT WiTH A SET OF CORNER KNIVES
HAVING SMALL MOUNTING ANGLE

CUT WITH A SET OF CORNER KNIVES
HAVING LARGE MOUNTING ANGLE

|

r

MOVE CORNER KNIFE MECHANISM
BACK TO ORIGIN POSITION

END

!
C )

26

- ST7




EP 2 154 282 B1

FIG. 14
Be2 Bel Be3 Oed

i { \ |

\ | I /
102A 101A 103A 104A REAR

X
RIGHT Y LEFT

FRONT

FIG. 15

27



EP 2 154 282 B1

1658

FIG.

FIG. 16A

28



EP 2 154 282 B1

FIG. 178

FIG. 17A

29




EP 2 154 282 B1
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 2000107473 A[0004] * DE 198624 C1 [0004]

30



	bibliography
	description
	claims
	drawings
	cited references

