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(67)  Thereis provided a needle-handler position ad-
justing device capable of smoothly finely adjusting the
amount of deflection of a needle guard (16) with a high
degree of accuracy, and capable of reducing the number
of parts, thereby simplifying a configuration, and improve
maintainability. There are provided a first pin (21) sup-
ported by an outer shuttle (17) so as to be displaced in
a direction of a first axis (L11) intersecting a radial line
centered on a rotation axis (L2), on an imaginary plane
perpendicular to the rotation axis (L2), an end face (23)
which supports a tip portion (16a) of the needle guard
(16)being formed at one end (21a) of the first pin in the
direction of the first axis (L11), a first contact surface (24)
having a conical shape being formed at the other end
(21b) of the first pin in the direction of the first axis (L11);
and a second pin (22) screwed into the outer shuttle (17)
so as to be displaced in a direction of a second axis (L12)
orthogonal to the first axis (L11), a second contact sur-
face (25) having a conical shape and contacting the first
contact surface (24) of the first pin (21) being formed at
one end (22a) of the second pin (22) in the direction of
the second axis (L12), a tool fitting portion (26) into which
a tool for advancing and retreating the second pin (22)
in a screw manner in the direction of the second axis
(L12) is fitted being provided at the other end (22b) of
the second pin (22) in the direction of the second axis
(L12).
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Description
Technical Field

[0001] The present invention relates to a needle-han-
dler position adjusting device for adjusting the position
with respect to a sewing needle, of a needle guard which
is provided in an outer shuttle of a horizontal full rotating
hook.

Background Art

[0002] In sewing work using a sewing machine which
is provided with a horizontal full rotating hook, in a case
where the distance between a sewing needle and a nee-
dlereceiving portion is increased by changing the sewing
needle from a thick needle to a thin needle, a case where
the sewing needle and the needle receiving portion be-
come too close to each other by changing the sewing
needle from a thin needle to a thick needle, and the like,
it is necessary to adjust the distance between the needle
receiving portion of an outer shuttle and the sewing nee-
dle so as to become appropriate such that the sewing
needle is not damaged due to contact with the outer shut-
tle even if the deflection of the sewing needle holding a
needle thread and reciprocating changes due to a
change in tension of the needle thread. For this reason,
in the past, the outer shuttle has been provided with a
needle-handler position adjusting device.

[0003] FIG. 9 is a sectional view showing a needle-
handler position adjusting device of a typical related art,
and this related art is disclosed in, for example, Patent
Literature 1. This drawing shows a portion of a side sur-
face when viewed from the front side perpendicular to a
rotation axis of an outer shuttle. The needle-handler po-
sition adjusting device of this related art is provided with:
amovable pin 3 that s a first pin which supports, in order
to appropriately adjust the distance between a sewing
needle and an arc-shaped needle receiving portion 2 that
is a needle guard in which a base end is fixed to the outer
shuttle and a tip portion 1 is a free end, the tip portion 1
of the needle receiving portion 2 at one end 3a; a spher-
ical body 4 which is disposed in the outer shuttle so as
to come into contact with the other end 3b of the movable
pin 3; and an adjustment screw 5 that is a second pin
which is disposed in a state of being screwed into a screw
hole 6 of the outer shuttle such that a conical end face
of one end 5a comes into contact with the spherical body
4.

[0004] The movable pin 3, the spherical body 4, and
the adjustment screw 5 are fine metal parts each having
a diameter of about 3 mm, and it is possible to change
the amount of deflection by elastic deformation of the
needle receiving portion 2 by transmitting the movement
in a direction of an axis of the adjustment screw 5 by
advance and retreat thereof in a screw manner to the
movable pin 3 disposed in a direction of an axis orthog-
onal to the axis of the adjustment screw 5 through the
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spherical body 4 and thus pressing the tip portion 1 of
the needle receiving portion 2 by one end 3a of the mov-
able pin 3 from slightly the inside with respect to a tangent
line to an imaginary circle which the tip portion 1 de-
scribes when the outer shuttle rotates, on an imaginary
plane perpendicular to a rotation axis of the outer shuttle.
[0005] Therefore, if a screw tightening tool such as a
driveris engaged with the adjustment screw 5 and rotated
in a direction in which the adjustment screw 5 advances
in a screw manner, the adjustment screw 5 moves in a
direction approaching the spherical body 4, and thus a
pressing force acting on the movable pin 3 from the
spherical body 4 increases, whereby the movable pin 3
moves toward the needle receiving portion 2 side, and if
the tool is rotated in a direction in which the adjustment
screw 5 retreats in a screw manner, thereby moving the
adjustment screw 5 in a direction away from the spherical
body 4, the pressing force acting on the movable pin 3
from the spherical body 4 is reduced, and thus the mov-
able pin 3 is pushed back by an elastic recovery force of
the needle receiving portion 2, thereby moving in a di-
rection retreating from the needle receiving portion 2.
[0006] In this manner, the needle-handler position ad-
justing device of the related art is configured such that it
is possible to adjust the position of the needle receiving
portion 2 with respect to the sewing needle by changing
the amount of deflection of the needle receiving portion
2 in aradial direction by transmitting the displacement of
the adjustment screw 5 to the movable pin 3 through the
spherical body 4 by an operation to advance and retreat
the adjustment screw 5 in a screw manner and thus mov-
ing the movable pin 3 in a direction approaching the nee-
dlereceiving portion 2 and a direction away from the nee-
dle receiving portion 2.

Citation List
Patent Literature

[0007] PatentLiterature 1: Japanese Unexamined Pat-
ent Publication JP-A 2004-229874

Summary of Invention
Technical Problem

[0008] In the needle-handler position adjusting device
of the related art described above, the movement of the
adjustment screw 5 is transmitted to the movable pin 3
through the spherical body 4, and therefore, the spherical
body 4 comes into point contact with one end 5a of the
adjustment screw 5 and the other end 3b of the movable
pin 3, whereby one end 5a of the adjustment screw 5 and
the other end 3b of the movable pin 3 are deformed or
worn away at the contact positions with the spherical
body 4 due to long-term use.

[0009] Ifin astate where such deformation or wear has
occurred, the adjustment screw 5 is moved in order to
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adjust a needle-handler position, since a contact position
between the conical end face of one end 5a of the ad-
justment screw 5 and the spherical body 4 is shifted, the
spherical body 4 comes into contact with a position in the
direction of the axis and around the axis of the adjustment
screw 5, which is different from the deformed or worn
position of the conical end face, and thus it does not be-
come possible to move the movable pin 3 according to
the movement amount of the adjustment screw 5 with a
high degree of accuracy, and therefore, there is a prob-
lem in that it becomes difficult to smoothly finely adjust
the amount of deflection in aradial direction of the needle
receiving portion 2 with a high degree of accuracy.
[0010] Further, the needle-handler position adjusting
device of the related art described above is configured
with the movable pin 3, the spherical body 4, and the
adjustment screw 5 which are fine parts each having a
diameter of about 3 mm, and therefore, the number of
parts increases, and thus there is a problem in that time
and effort are required for the replacement of the parts
when having been deformed and worn away and thus
maintainability is poor.

[0011] Anobjectofthe inventionis to provide a needle-
handler position adjusting device capable of smoothly
finely adjusting the amount of deflection of a needle guard
with a high degree of accuracy.

[0012] Another object of the invention is to provide a
needle-handler position adjusting device capable of re-
ducing the number of parts, thereby simplifying a config-
uration, and improve maintainability.

Solution to Problem

[0013] The invention provides a needle-handler posi-
tion adjusting device provided in a horizontal full rotating
hook comprising an outer shuttle fixed to a lower shaft
rotated around a rotation axis which is parallel to an axis
of a needle bar on which a sewing needle is mounted,
the outer shuttle comprising a blade point portion which
is tapered so that a tip portion thereof is directed toward
a downstream side in a rotation direction of the lower
shaft, and a needle guard which is tapered so that a tip
portion thereof is directed toward an upstream side in the
rotation direction and is disposed further toward the
downstream side in the rotation direction than the blade
point portion, the needle-handler position adjusting de-
vice comprising:

a first pin supported by the outer shuttle so as to be
displaced in a direction of a first axis intersecting a
radial line centered on the rotation axis, on an imag-
inary plane perpendicular to the rotation axis, an end
face which supports the tip portion of the needle
guard being formed at one end of the first pin in the
direction ofthe first axis, afirst contact surface having
a conical shape being formed at the other end of the
first pin in the direction of the first axis; and

a second pin screwed into the outer shuttle so as to
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be displaced in a direction of a second axis orthog-
onal to the first axis, a second contact surface having
a conical shape and contacting the first contact sur-
face of the first pin being formed at one end of the
second pin in the direction of the second axis, a tool
fitting portion into which a tool for advancing and re-
treating the second pin in a screw manner in the di-
rection of the second axis is fitted being provided at
the other end of the second pin in the direction of the
second axis.

[0014] Further, in the invention, it is preferable that the
end face of the first pin is a flat surface perpendicular to
the first axis.

[0015] Further, in the invention, it is preferable that the
end face of the first pin is a curved surface curved to be
convex toward the other end in the direction of the first
axis.

[0016] Further, in the invention, it is preferable that the
tip portion of the needle guard has a curved surface
curved to be convex toward the end face of the first pin.

Advantageous Effects of Invention

[0017] According to the invention, in a horizontal full
rotating hook, an outer shuttle is fixed to a lower shaft
which is rotated around a rotation axis parallel to an axis
of a needle bar on which a sewing needle is mounted.
The outer shuttle has a blade point portion which is ta-
pered so that atip portion thereof directed toward a down-
stream side in a rotation direction of the lower shaft, and
aneedle guard which is tapered so thata tip portion there-
of is directed toward an upstream side in the rotation
direction and is disposed further toward the downstream
side in the rotation direction than the blade point portion.
A needle-handler position adjusting device is provided in
the outer shuttle of such a horizontal full rotating hook in
order to adjust the position of the needle guard with re-
spect to the sewing needle by making the needle guard
be displaced in a direction approaching or away from a
movement pathway of the sewing needle mounted on
the needle bar.

[0018] The needle-handler position adjusting device is
configured to include a first pin and a second pin. The
first pin is supported by the outer shuttle so as to be dis-
placed in a direction of a first axis intersecting a radial
line centered on the rotation axis, on an imaginary plane
perpendicular to the rotation axis, and an end face which
supports the tip portion of the needle guard is formed at
one end of the first pin in the direction of the first axis,
and a first contact surface having a conical shape is
formed at the other end of the first pin in the direction of
the first axis.

[0019] Further,the second pinis screwed into the outer
shuttle so as to be displaced in a direction of a second
axis orthogonal to the first axis, and a second contact
surface having a conical shape and contacting the first
contact surface of the first pin is formed at one end of the
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second pin in the direction of the second axis, and a tool
fitting portion into which a tool for advancing and retreat-
ing the second pin in a screw manner in the direction of
the second axis is fitted is provided at the other end of
the second pin in the direction of the second axis.
[0020] In a case of moving the needle guard in a direc-
tion approaching the sewing needle, the second contact
surface of the second pin presses the first contact surface
of the first pin in the direction of the first axis by fitting a
tool such as a wrench, for example, into the tool fitting
portion of the second pin and operating the tool in a di-
rection in which the second pin advances in a screw man-
ner, whereby the first pin moves in the direction of the
first axis by a distance corresponding to the movement
amount in the direction of the second axis of the second
pin, thereby pressing the tip portion of the needle guard
and thus moving the needle guard in a direction ap-
proaching the sewing needle, and thus it is possible to
guide the sewing needle to the optimum needle-handler
position by the needle guard.

[0021] Further, in a case of moving the needle guard
in a direction away from the sewing needle, the second
contact surface of the second pin moves in a direction
away from the first contact surface of the first pin by fitting
the tool into the tool fitting portion of the second pin and
operating the tool in a direction in which the second pin
retreats in a screw manner. However, the first pin is re-
siliently pressed by the tip portion of the needle guard,
and therefore, the first pin moves in the direction opposite
to a direction in which the first pin advances in a screw
manner, that is, in a direction approaching the second
axis, while maintaining a state where the first contact
surface is in contact with the second contact surface of
the second pin. The movement of the first pin in the di-
rection approaching the second axis corresponds to the
movement amount in the direction of the second axis of
the second pin, and thus it is possible to retract the first
pin in the direction of the first axis by a distance corre-
sponding to the operation amount in the direction retreat-
ing the second pin in a screw manner.

[0022] In this manner, it is possible to smoothly finely
adjust the amount of deflection of the needle guard with
a high degree of accuracy by moving the second pin in
the direction of the first axis according to the operation
amount to advance or retreat the second pin in a screw
manner. Further, it is possible to change the amount of
deflection of the needle guard by the first pin and the
second pin without using a spherical body as in the re-
lated art described above, and therefore, it is possible to
reduce the number of parts and thus simplify a configu-
ration. It is possible to easily perform the replacement of
parts such as the first pin and the second pin, and thus
it is possible to improve maintainability.

[0023] Further,accordingto the invention, the end face
of the first pin is a flat surface perpendicular to the first
axis, and therefore, it is possible to smoothly move the
tip portion of the needle guard in a state of being in contact
with the end face of the first pin. In this way, it is possible
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to smoothly change the deflection of the needle guard
according to the movement of the first pin, and it is pos-
sible to smoothly finely adjust the amount of deflection
of the needle guard with a higher degree of accuracy.
[0024] Further, according to the invention, the end face
of the first pin is a curved surface curved to be convex
toward the other end in the direction of the first axis, and
therefore, displacement of the tip portion of the needle
guard on the end face of the first pin due to vibration or
the like is suppressed, and thus the deflection of the nee-
dle guard canbe prevented from undesirably varying dur-
ing sewing.

[0025] Further, according to the invention, the tip por-
tion of the needle guard has a curved surface curved to
be convex toward the end face of the first pin, and there-
fore, it is possible to smoothly move the tip portion of the
needle guard in a state of being in contact with the end
face of the first pin, and displacement of the tip portion
of the needle guard on the end face of the first pin due
to vibration or the like is suppressed, and thus it is pos-
sible to prevent an undesired variation of the deflection
of the needle guard.

Brief Description of Drawings

[0026] Otherand further objects, features, and advan-
tages of the invention will be more explicit from the fol-
lowing detailed description taken with reference to the
drawings wherein:

FIG. 1 is a sectional view of a horizontal full rotating
hook provided with a needle-handler position adjust-
ing device of an embodiment of the invention;

FIG. 2is a partially enlarged sectional view when the
vicinity of the needle-handler position adjusting de-
vice of the horizontal full rotating hook is viewed from
the upper side of FIG. 1;

FIG. 3 is a plan view showing a state where an inner
shuttle 18 is accommodated in the horizontal full ro-
tating hook shown in FIG. 1;

FIG. 4 is a side view of the inner shuttle 18;

FIG. 5 is a sectional view as viewed from cutting
surface line V-V of FIG. 3;

FIG. 6 is an enlarged sectional view as viewed from
cutting surface line VI-VI of FIG. 2;

FIG. 7 is a graph showing the relationship between
a movement amount 3y of the second pin 22 and a
movement amount 8x of the first pin 21;

FIG. 8 is an enlarged sectional view showing the
configuration of a needle-handler position adjusting
device 10A of another embodiment of the invention;
and

FIG. 9 is a sectional view showing a needle-handler
position adjusting device of a typical related art.

Description of Embodiments

[0027] FIG. 1 is a sectional view of a horizontal full
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rotating hook 11 provided with a needle-handler position
adjusting device 10 of an embodiment of the invention,
and FIG. 2 is a partially enlarged sectional view when
the vicinity of the needle-handler position adjusting de-
vice 10 of the horizontal full rotating hook 11 is viewed
from the upper side of FIG. 1. FIG. 3 is a plan view show-
ing a state where an inner shuttle 18 is accommodated
in the horizontal full rotating hook 11 shown in FIG. 1,
FIG. 4 is a side view of the inner shuttle 18, and FIG. 5
is a sectional view as viewed from cutting surface line V-
V of FIG. 3.

[0028] A lockstitch sewing machine is provided with a
needle bar 13 on which a sewing needle 12 is detachably
mounted, and a lower shaft 14 which is rotated in a ro-
tation direction A around a rotation axis L2 parallel to an
axis L1 of the needle bar 13. At the lower shaft 14 is
provided the horizontal full rotating hook 11 comprising
an outer shuttle 17 which has a blade point portion 15
which is tapered so that a tip portion thereof is directed
toward the downstream side in the rotation direction A,
and a needle guard 16 which is tapered so that a tip
portion thereof is directed toward the upstream side in
the rotation direction A and is disposed further toward
the downstream side in the rotation direction A than the
blade point portion 15, and the inner shuttle 18 which is
accommodated in the outer shuttle 17, and the needle-
handler position adjusting device 10 of this embodiment
is provided in the horizontal full rotating hook 11.
[0029] The needle-handler position adjusting device
10 includes a first pin 21 supported by the outer shuttle
17 so as to be displaced in a direction of a first axis L11
intersecting a radial line centered on the rotation axis L2,
on an imaginary plane perpendicular to the rotation axis
L2, and a second pin 22 screwed into the outer shuttle
17 so as to be displaced in a direction of a second axis
L12 orthogonal to the first axis L11.

[0030] The second axis L12 of the second pin 22 is
inclined atan angle 0 in a direction away from the rotation
axis L2 toward the outer shuttle opening end side, that
is, the upper side of FIG. 5, from the first axis L11, on a
imaginary plane which includes the rotation axis L2 of
the outer shuttle 17 and the first axis L11 of the first pin
21. The angle 6 is selected in a range of 30° to 45°, for
example.

[0031] The outer shuttle 17 has a mounting portion 31
in which an insertion hole 30 is formed coaxially with the
rotation axis L2, an upper end of the lower shaft 14 being
inserted into the insertion hole 30, and a peripheral wall
portion 34 which is disposed above the mounting portion
31 with a distance therebetween and connected to the
mounting portion 31 on one side in a direction of the ro-
tation axis L2, a track groove 33 extending in an annular
shape being formed in an inner peripheral portion of the
peripheral wall portion 34, and the blade point portion 15
being provided at an outer peripheral portion of the pe-
ripheral wall portion 34.

[0032] The inner shuttle 18 is accommodated in a
space surrounded by the mounting portion 31 and the
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peripheral wall portion 34 of the outer shuttle 17. The
inner shuttle 18islocked so as notto rotatein accordance
with the rotation in the rotation direction A of the outer
shuttle 17, by a rotation stop member (not shown) con-
nected to a machine body of a sewing machine.

[0033] The needle guard 16 is a part which is formed
in an arc shape and in which one end is screwed into the
outer shuttle 17 and the other end is a free end, and is
positioned such that a movement pathway of the sewing
needle 12 reciprocating in an up-and-down direction is
located on the outer periphery side thereof.

[0034] The inner shuttle 18 has a bottom portion 32
which is disposed in close proximity to the mounting por-
tion 31, and a peripheral wall portion 40 which is con-
nected to one side in the direction of the rotation axis L2
from a peripheral edge portion of the bottom portion 32.
A track projection 41 which extends in an annular shape
and is fitted into the track groove 33 of the outer shuttle
17 is formed at an outer peripheral portion of the periph-
eral wall portion 40.

[0035] At the bottom portion 32, a stud 35 is provided
to be erect coaxially with the rotation axis L2 and in a
substantially cylindrical shape, and a guide shaft 36 and
alatch spring 37 which resiliently presses the guide shaft
36 toward an opening end of the stud 35, that is, the
upper side of FIG. 1, are provided in the stud 35. The
latch spring 37 is realized by a helical compression spring
having a cylindrical shape.

[0036] A latch pin 38 is provided at a free end which is
disposed on the outer shuttle opening end side, of the
stud 35, and the latch pin 38 is inserted into a base end
of a latch piece 39, thereby connecting the latch piece
39 to the free end of the stud 35 such that the latch piece
39 canbe angularly displaced. One end of the latch spring
37 resiliently comes into contact with the base end of the
latch piece 39 and the other end of the latch spring 37 is
supported by an annular stepped surface formed at an
inner peripheral portion of the stud 35, and thus a con-
figuration is made such that in a state where the latch
piece 39 can be angularly displaced around an axis of
the latch pin 38, the latch piece 39 is stable at two posi-
tions, namely, an opening position where the latch piece
39 is approximately parallel to the stud 35 and a closed
position where the latch piece 39 is approximately par-
allel to aradial line from the stud 35 to the peripheral wall
portion 34.

[0037] A substantially truncated cone-shaped presser
spring 42 which is enlarged in diameter toward the open-
ing end side from the bottom portion 32, is mounted on
the stud 35. The presser spring 42 is configured so as to
resiliently press a bobbin 43 accommodated in the inner
shuttle 18 to the opening end side, thereby suppressing
the rattling in the direction of the axis L2 of the bobbin 43
in the inner shuttle 18 and thus preventing a change in
tension of a bobbin thread wound around the bobbin 43
due to the rattling.

[0038] FIG. 6 is an enlarged sectional view as viewed
from cutting surface line VI-VI of FIG. 2. An end face 23
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supporting a tip portion 16a of the needle guard 16 is
formed at one end 21a of the first pin 21 in a direction of
the first axis L11, and a first contact surface 24 having a
conical shape is formed at the other end 21b of the first
pin 21 in the direction of the first axis L11. The end face
23 of the first pin 21 is a flat surface perpendicular to the
first axis L11. In this manner, the end face 23 is a flat
surface, and therefore, it is possible to smoothly move
the tip portion 16a of the needle guard 16 on the end face
23, whereby it is possible to smoothly change the deflec-
tion of the needle guard 16 according to the movement
of the first pin 21, thereby smoothly finely adjusting the
amount of deflection of the needle guard 16 with a high
degree of accuracy.

[0039] A second contact surface 25 having a conical
shape and coming into contact with the first contact sur-
face 24 of the first pin 21 is formed at one end 22a of the
second pin 22 in the direction of the second axis L12,
and a toolfitting portion 26 in which a hexagonal columnar
fitting hole 26a for making, for example, a hexagonal
wrench thatis a tightening tool for advancing and retreat-
ing the second pin 22 in a screw manner in the direction
of the second axis L12 be fitted therein is formed is pro-
vided at the other end 22b of the second pin 22 in the
direction of the second axis L12.

[0040] In this embodiment, the end face 23 of the first
pin 21 is a flat surface perpendicular to the first axis L11.
However, in another embodiment of the invention, the
end face 23 may be a curved surface curved to be convex
toward the other end 21b in the direction of the first axis
L11. In this way, the tip portion 16a of the needle guard
16 is prevented from being shifted on the end face 23
duetovibration or the like during sewing, anditis possible
to stably support the tip portion 16a of the needle guard
16.

[0041] Further, the tip portion 16a of the needle guard
16 has a curved surface curved to be convex toward the
end face 23 of the first pin 21. Such a curved surface
may be realized by, for example, a portion of a spherical
surface. In this way, the tip portion 16a of the needle
guard 16 is prevented from being shifted on the flat sur-
face or curved surface-shaped end face 23 due to vibra-
tion or the like during sewing, and it is possible to stably
support the tip portion 16a of the needle guard 16.
[0042] An angle (hereinafter referred to as an "apex
angle") a corresponding to an apex angle of a cone of
the first contact surface 24 of the first pin 21 is selected
in a range of 60° to 120°, or preferably, selected in a
range of 80° to 100°. Further, an apex angle  of the
second contact surface 25 of the second pin 22 is the
supplementary angle of the apex angle a of the first con-
tact surface 24 and is selected in a range of 120° to 60°,
or preferably, selected in a range of 100° to 80°.

[0043] The first pin 21 has a straight cylindrical outer
peripheral surface having a diameter D1 in a range of 3
mm to 6 mm, for example. An insertion hole 46 in which
the first pin 21 is movably guided along the first axis L11
is formed in a portion of the outer shuttle 17 which is
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connected to the mounting portion 31 and the peripheral
wall portion 34. The inner peripheral surface of the inser-
tion hole 46 is composed of a cylindrical surface having
an inner diameter slightly greater than the outer periph-
eral surface of the first pin 21 in the range of a tolerance.
[0044] Further, an external screw is engraved in the
outer peripheral portion of the second pin 22, and a di-
ameter (a nominal diameter) D2 is selected in a range of
2 mm to 4 mm, for example. A screw hole 47 in which an
internal screw which is engaged with the external screw
of the second pin 22 is engraved along the second axis
L12 is formed in the portion of the outer shuttle 17 which
is connected to the mounting portion 31 and the periph-
eral wall portion 34.

[0045] FIG. 7 is a graph showing the relationship be-
tween a movement amount 3y of the second pin 22 and
a movement amount éx of the first pin 21. If an engaging
portion of the tightening tool such as a wrench described
above is fitted into the fitting hole 26a of the tool fitting
portion 26 of the second pin 22 and advances the second
pin 22 in a screw manner along the second axis L12 in
a direction C1 pressing the other end 21b of the first pin
21, the first pin 21 moves to one side C11 in the direction
of the first axis L11 by the movement amount 3y
(=6x-tan(p/2)) corresponding to the movement amount
8x in the direction of the second axis L12 of the second
pin 22, as shown by a line m1.

[0046] Insuch a configuration, in a case where the dis-
tance between the sewing needle 12 and the needle
guard 16 is increased because the sewing needle 12
used is changed from a thick needle to a thin needle, or
in a case where the distance between the sewing needle
12 and the needle guard 16 is increased for other rea-
sons, adjustmentto reduce the distance so as to be within
a proper range is performed. Further, in a case where
the sewing needle 12 and the needle guard 16 come too
close to each other by changing the sewing needle 12
which is used from a thin needle to a thick needle and
thus the distance becomes too small, adjustment to in-
crease the distance so as to be within a proper range is
performed.

[0047] In a case of moving the needle guard 16 in a
direction approaching the sewing needle 12, a tool such
as a hexagonal wrench, for example, is fitted into the tool
fitting portion 26 of the second pin 22 and operated in a
direction in which the second pin 22 advances in a screw
manner, whereby the second contact surface 25 of the
second pin 22 presses the first contact surface 24 of the
first pin 21 in the direction of the first axis L11, thereby
moving the first pin 21 in the direction of the first axis L11
by a distance corresponding to the movement amount in
the direction of the second axis L12 of the second pin 22
and thus pressing the tip portion 16a of the needle guard
16, thereby moving the needle guard 16 to the side ap-
proaching the sewing needle 12, whereby it is possible
to guide the sewing needle 12 to the optimum needle-
handler position by the needle guard 16.

[0048] Further, in a case of moving the needle guard
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16 in a direction away from the sewing needle 12, the
tool is fitted into the tool fitting portion 26 of the second
pin 22 and operated in a direction in which the second
pin 22 retreats in a screw manner, whereby the second
contact surface 25 of the second pin 22 moves in a di-
rection away from the first contact surface 24 of the first
pin 21. However, since the first pin 21 is resiliently
pressed by the tip portion 16a of the needle guard 16,
the first pin 21 moves in a direction approaching the sec-
ond axis L12 while maintaining a state where the first
contact surface 24 is in contact with the second contact
surface 25 of the second pin 22.

[0049] Such a movement of the first pin 21 in the di-
rection approaching the second axis L12 corresponds to
the movement amount in the direction of the second axis
L12 of the second pin 22, and thus it is possible to retract
the first pin 21 in the direction of the first axis L11 by a
distance corresponding to the operation amount in a di-
rection retreating the second pin 22 in a screw manner.
[0050] In this manner, it is possible to smoothly finely
adjust the amount of deflection of the needle guard 16
with a high degree of accuracy by moving the first pin 21
in the direction of the first axis according to the operation
amountto advance orretreat the second pin 22 in a screw
manner. Further, it is possible to change the amount of
deflection of the needle guard 16 by the first pin 21 and
the second pin 22 without using a spherical body as in
the related art described above, and therefore, it is pos-
sible to reduce the number of parts and thus simplify a
configuration. It is possible to easily perform the replace-
ment of parts such as the first pin 21 and the second pin
22, and thus it is possible to improve maintainability.
[0051] FIG. 8 is an enlarged sectional view showing
the configuration of a needle-handler position adjusting
device 10A of another embodiment of the invention. In
addition, portions corresponding to those of the embod-
iment described above are denoted by the same refer-
ence numerals and overlapping description is omitted.
In the needle-handler position adjusting device 10A of
this embodiment, the apex angle a of the first contact
surface 24 of the first pin 21 is selected in arange of 110°
to 150°, preferably, selected in a range of 120° to 140°.
Further, the apex angle B of the second contact surface
25 of the second pin 22 is the supplementary angle of
the apex angle a of the first contact surface 24 and is
selected in a range of 70° to 30°, preferably, selected in
arange of 60° to 40°. The diameter D1 of the first pin 21
and the diameter (the nominal diameter) D2 of the second
pin 22 are the same as those in the embodiment de-
scribed above.

[0052] According to such a configuration, the move-
ment amount 8y of the first pin 21 is reduced with respect
to the movement amount 8x of the second pin 22, as
shown by a line m2 in FIG. 7, and thus it is possible to
finely adjust the amount of deflection of the needle guard
16 with a higher degree of accuracy.

[0053] Inanotherembodiment of the invention, the end
face 23 of the first pin 21 may be configured with a curved
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surface curved to be convex toward the other end 21b in
the direction of the first axis L11. In this way, displace-
ment of the tip portion 16a of the needle guard 16 on the
end face 23 of the first pin 21 due to vibration or the like
is suppressed, and thus the deflection of the needle guard
16 can be prevented from undesirably varying during
sewing.

[0054] In another embodiment of the invention, the tip
portion 16a of the needle guard 16 is configured with a
curved surface curved to be convex toward the end face
23 of the first pin 21. In this way, it is possible to smoothly
move the tip portion 16a of the needle guard 16 in a state
of being in contact with the end face 23 of the first pin
21, and displacement of the tip portion 16a of the needle
guard 16 on the end face 23 of the first pin 21 due to
vibration or the like is suppressed, and thus it is possible
to prevent an undesired variation of the deflection of the
needle guard 16.

[0055] The invention may be embodied in other spe-
cific forms without departing from the spirit or essential
characteristics thereof. The present embodiments are
therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being indi-
cated by the appended claims rather than by the forego-
ing description and all changes which come within the
meaning and the range of equivalency of the claims are
therefore intended to be embraced therein.

Reference Signs List
[0056]

10, 10A: Position adjusting device
11: Horizontal full rotating hook
12: Sewing needle

13: Needle bar

14: Lower shaft

15: Blade point portion

16: Needle guard

17: Outer shuttle

18: Inner shuttle

21: First pin

21a: One end of the first pin 21
21b: Other end of the first pin 21
22: Second pin

22a: One end of the second pin 22
22b: Other end of the second pin 22
23: End face

24: First contact surface

25: Second contact surface

26: Tool fitting portion

26a: Fitting hole

30: Insertion hole

31: Mounting portion

32: Bottom portion

33: Track groove

34: Peripheral wall portion

35: Stud
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36: Guide shaft cording to claim 1, wherein the end face of the first
37: Latch spring pin is a flat surface perpendicular to the first axis.
38: Latch pin
39: Latch piece 3. The needle approach position adjusting device ac-
40: Peripheral wall portion 5 cording to claim 1, wherein the end face of the first
41: Track projection pin is a curved surface curved to be convex toward
42: Presser spring the other end in the direction of the first axis.
43: Bobbin
46: Insertion hole 4. The needle approach position adjusting device ac-
47: Screw hole 10 cording to any one of claims 1 to 3, wherein the tip
A: Rotation direction portion of the needle guard has a curved surface
L1: Axis of the needle bar 13 curved to be convex toward the end face of the first
L2: Rotation axis pin.
L11: First axis
L12: Second axis 15

Claims

1. A needle-handler position adjusting device provided 20
in a horizontal full rotating hook comprising an outer
shuttle fixed to a lower shaft rotated around a rotation
axis which is parallel to an axis of a needle bar on
which a sewing needle is mounted, the outer shuttle
comprising a blade point portion which is tapered so 25
that a tip portion thereof is directed toward a down-
stream side in a rotation direction of the lower shaft,
and a needle guard which is tapered so that a tip
portion there of is directed toward an upstream side
in the rotation direction and is disposed further to- 30
ward the downstream side in the rotation direction
than the blade point portion, the needle-handler po-
sition adjusting device comprising:

a first pin supported by the outer shuttle so as 35
to be displaced in a direction of a first axis inter-
secting aradial line centered on the rotation axis,

on an imaginary plane perpendicular to the ro-
tation axis, an end face which supports a tip por-

tion of the needle guard being formedatoneend 40
of the first pin in the direction of the first axis, a

first contact surface having a conical shape be-

ing formed at the other end of the first pin in the
direction of the first axis; and

a second pin screwed into the outer shuttle so 45
as to be displaced in a direction of a second axis
orthogonal to the first axis, a second contact sur-
face having a conical shape and contacting the

first contact surface of the first pin being formed

at one end of the second pin in the direction of 50
the second axis, a tool fitting portion into which

a tool for advancing and retreating the second
pinin a screw manner in the direction of the sec-

ond axis is fitted being provided at the other end

of the second pin in the direction of the second 55
axis.

2. The needle approach position adjusting device ac-
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