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(54) Sewing machine thread tension apparatus and sewing machine

(57) Disclosed is a sewing machine thread tension
apparatus provided in a sewing machine to adjust a
thread tensile force, including: a first thread tension disc;
a second thread tension disc facing the first thread ten-
sion disc to nip a thread therebetween; a thread tension
spring having a resilient force for adjusting the thread
tensile force by biasing the second thread tension disc
toward the first thread tension disc such that the first and
second thread tension discs approaches each other; a
movable body movable along a resilient force adjustment
direction for adjusting a strength of the resilient force of
the thread tensile spring; a rotatable body that is provided
rotatably with respect to a rotational center and has a
cylindrical portion, a conversion mechanism that moves
the movable body along the resilient force adjustment
direction in response to rotation, and a plurality of internal
teeth formed with a predetermined pitch circle diameter
with respect to a rotational center in an inner circumfer-
ential wall of the cylindrical portion; and a thread tension
dial that is provided rotatably relative to the rotatable body
through user’s rotation operation, has a plurality of ex-
ternal teeth formed to have a pitch circle diameter Dout
smaller than a pitch circle diameter Din of the internal
teeth of the rotatable body and capable of meshing with
the internal teeth of the rotatable body, and rotates the
rotatable body in a common direction by transferring ro-
tation to the rotatable body while a torque is reduced by
causing the external teeth and the internal teeth to mesh
with each other in response to rotation.
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Description

TECHNICAL FIELD

[0001] This disclosure relates to a sewing machine
thread tension apparatus and a sewing machine.

BACKGROUND DISCUSSION

[0002] JP2008-264065A (hereinafter referred to as
Reference 1) discloses a sewing machine thread tension
apparatus for adjusting a thread tensile force. This ap-
paratus includes a first thread tension disc, a second
thread tension disc, a thread tension spring that has a
resilient force for adjusting a thread tensile force by bi-
asing the second thread tension disc toward the first
thread tension disc, a thread tension dial that adjusts a
strength of the resilient force of the thread tension spring,
a resilient force adjustment cam provided in the thread
tension dial and capable of adjusting the thread tension
spring, a transmission plate capable of adjusting the re-
silient force of the thread tension spring by following the
resilient force adjustment cam, and a first adjustment
member that is combined with the transmission plate with
screws to receive the other end of the thread tension
spring.
[0003] In addition, JPH6-154454A (hereinafter re-
ferred to as Reference 2) discloses a sewing machine
thread tension apparatus for adjusting the thread tensile
force. This apparatus includes a thread tension dial that
adjusts a tensile force applied to an upper thread and a
resilient force adjustment cam formed in the thread ten-
sion dial and capable of adjusting the resilient force of
the thread tension spring. It is possible to obtain a desired
tensile force when a user manually rotates the thread
tension dial.
[0004] In order to obtain a desired thread tensile force
depending on a sewing object, it is necessary for a user
to manually rotate a dial to change the thread tensile
force. It is desirable to reduce the thread tensile force
when a thickness of the sewing object is thin. It is desir-
able to increase the thread tensile force when the thick-
ness of the sewing object is thick. In order to increase
the thread tensile force, it is desirable to increase a spring
constant of the thread tension spring. However, as the
spring constant of the thread tension spring increases, a
rotation torque of the thread tension dial increases so
that a user feels heavy in the rotation operation of the
thread tension dial and feels a sense of discomfort in the
rotation operation of the thread tension dial. If a diameter
of the thread tension dial increases, the sense of discom-
fort in the rotation operation of the thread tension dial is
alleviated. However, there is a limitation in increase of
the diameter of the thread tension dial in terms of des-
ignability of the sewing machine.
[0005] Thus, a need exists for a sewing machine
thread tension apparatus and a sewing machine capable
of finely adjusting the resilient force of the thread tension

spring while the diameter of the thread tension dial is
suppressed from increasing even when the spring con-
stant of the thread tension spring increases.

SUMMARY

[0006] According to an aspect of this disclosure, there
is provided a sewing machine thread tension apparatus
provided in a sewing machine to adjust a thread tensile
force, including: a first thread tension disc; a second
thread tension disc facing the first thread tension disc to
nip a thread therebetween; a thread tension spring hav-
ing a resilient force for adjusting the thread tensile force
by biasing the second thread tension disc toward the first
thread tension disc such that the first and second thread
tension discs approaches each other; a movable body
movable along a resilient force adjustment direction for
adjusting a strength of the resilient force of the thread
tensile spring; a rotatable body that is provided rotatably
with respect to a rotational center and has a cylindrical
portion, a conversion mechanism that moves the mova-
ble body along the resilient force adjustment direction in
response to rotation, and a plurality of internal teeth
formed with a predetermined pitch circle diameter with
respect to a rotational center in an inner circumferential
wall of the cylindrical portion; and a thread tension dial
that is provided rotatably relative to the rotatable body
through user’s rotation operation, has a plurality of ex-
ternal teeth formed to have a pitch circle diameter Dout
smaller than a pitch circle diameter Din of the internal
teeth of the rotatable body and capable of meshing with
the internal teeth of the rotatable body, and rotates the
rotatable body in a common direction by transferring ro-
tation to the rotatable body while a torque is reduced by
causing the external teeth and the internal teeth to mesh
with each other in response to rotation.
[0007] As the rotatable body is rotated, rotation of the
rotatable body causes the movable body to move along
the resilient force adjustment direction using the conver-
sion mechanism. As a result, the strength of the resilient
force of the thread tension spring is adjusted, the force
for nipping a thread between the first and second thread
tension discs is adjusted, and thus, the thread tensile
force is adjusted.
[0008] As a user rotationally operates the thread ten-
sion dial, the external teeth are rotated along with the
thread tension dial. Then, the internal teeth meshing with
the external teeth in the rotatable body are rotated with
respect to the rotational center of the rotatable body.
Here, the pitch circle diameter Dout of the external teeth
of the thread tension dial is smaller than the pitch circle
diameter Din of the internal teeth of the rotatable body.
Therefore, the number of teeth Nout of the external teeth
is smaller than the number of teeth Nin of the internal
teeth of the rotatable body. For this reason, a deceleration
mechanism is configured when the internal teeth of the
rotatable body mesh with the external teeth of the thread
tension dial by using the thread tension dial as a driving
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source. Therefore, when a user rotationally operates the
thread tension dial, it is possible to transfer rotation to
the rotatable body while the torque of the thread tension
dial is decelerated. If the rotatable body is rotated as de-
scribed above, rotation of the rotatable body causes the
movable body to move along the resilient force adjust-
ment direction using the conversion mechanism. As a
result, the strength of the resilient force of the thread ten-
sion spring is adjusted, the force for nipping a thread
between the first and second thread tension discs is ad-
justed, and thus, the thread tensile force is adjusted.
[0009] According to this disclosure, since the deceler-
ation mechanism is configured when the external teeth
of the thread tension dial mesh with the internal teeth of
the rotatable body by using the thread tension dial as a
driving source, it is possible to finely adjust the strength
of the resilient force of the thread tension spring, the force
for nipping a thread between the first and second thread
tension discs, and thus, the thread tensile force. In this
case, in comparison with a case where the deceleration
mechanism is not provided, that is, a case where a user
directly rotates the rotatable body, it is possible to effi-
ciently adjust the strength of the resilient force of the
thread tension spring.
[0010] However, in order to obtain the thread tensile
force ranging from a weak thread tensile force to a strong
thread tensile force, it is preferable to use a thread tension
spring having a spring constant as high as possible. In
addition, if a target workpiece such as a cloth is thick, it
is preferable to increase the spring constant of the thread
tension spring in order to increase the thread tensile
force. However, in this case, a rotational torque of the
thread tension dial operated by a user increases. In ad-
dition, the strength of the resilient force of the thread ten-
sion spring significantly changes just by slightly rotation-
ally operating the thread tension dial, and it is not essen-
tially easy to finely adjust the strength of the resilient force
of the thread tension spring. That is, it is not essentially
easy to finely adjust the force for nipping a thread be-
tween the first and second thread tension discs. Further-
more, it is not essentially easy to finely adjust the thread
tensile force. In this regard, according to this disclosure,
since the deceleration mechanism is configured when
the external teeth of the thread tension dial mesh with
the internal teeth of the rotatable body by using the thread
tension dial as a driving source, it is possible to finely
adjust the strength of the resilient force of the thread ten-
sion spring, the force for nipping a thread between the
first and second thread tension discs, and thus, the thread
tensile force. In this case, even when the spring constant
of the thread tension spring is high, it is possible to effi-
ciently adjust the strength of the resilient force of the
thread tension spring in comparison with a case where
the deceleration mechanism is not provided, that is, a
case where a user directly rotates the rotatable body.
[0011] In the sewing machine thread tension appara-
tus described above, the thread tension dial has an outer
cylinder rotationally operated by a user and a gear formed

in an inner cylinder which is provided coaxially to the
outer cylinder and has the external teeth. In this case, if
a user rotationally operates the thread tension dial, the
deceleration mechanism is configured when the external
teeth of the thread tension dial mesh with the internal
teeth of the rotatable body. Therefore, it is possible to
finely adjust the position of the movable body. For this
reason, it is advantageous to finely adjust the strength
of the resilient force of the thread tension spring, the force
for nipping a thread between the first and second thread
tension discs, and thus, the thread tensile force.
[0012] In the sewing machine thread tension appara-
tus described above, a rotational center of the thread
tension dial is decentered from a rotational center of the
rotatable body, and an axial end face of the outer cylinder
of the thread tension dial includes a covered face portion
covered by the rotatable body and an exposed face por-
tion exposed from the rotatable body. In this case, since
the rotational center of the thread tension dial is decen-
tered from the rotational center of the rotatable body, a
user is suppressed from confusing the thread tension dial
and the rotatable body in a visual or operation sense. If
an indicator for adjusting the strength of the thread tensile
force is formed on the axial end face of the thread tension
dial, a user can visually recognize the indicator on the
exposed face portion of the thread tension dial.
[0013] In the sewing machine thread tension appara-
tus described above, the axial end face of the thread
tension dial has an indicator for indicating a strength of
the thread tensile force, and a direction of the indicator
for indicating the strength of the thread tensile force is
common to a rotational direction of the thread tension
dial. The axial end face of the thread tension dial can
change from the covered face portion covered by the
rotatable body to the exposed face portion exposed from
the rotatable body in response to the rotation operation
of the thread tension dial by a user. For this reason, if
the indicator for indicating the strength of the thread ten-
sile force is formed on the axial end face of the thread
tension dial, a user can visually recognize the indicator
displayed on the exposed face portion so that a user can
visually recognize the strength of the thread tensile force
using the indicator. In this case, since the direction of the
indicator for indicating the strength of the thread tensile
force is common to the rotational direction of the thread
tension dial, a user can adjust the strength of the thread
tensile force without feeling a sense of discomfort.
[0014] According to another aspect of this disclosure,
there is provided a sewing machine including a sewing
machine thread tension apparatus for adjusting a thread
tensile force, the sewing machine thread tension appa-
ratus including: a first thread tension disc; a second
thread tension disc facing the first thread tension disc to
nip a thread therebetween; a thread tension spring hav-
ing a resilient force for adjusting the thread tensile force
by biasing the second thread tension disc toward the first
thread tension disc such that the first and second thread
tension discs approaches each other; a movable body
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movable along a resilient force adjustment direction for
adjusting a strength of the resilient force of the thread
tensile spring; a rotatable body that is provided rotatably
with respect to a rotational center and has a cylindrical
portion, a conversion mechanism that moves the mova-
ble body along the resilient force adjustment direction in
response to rotation, and a plurality of internal teeth
formed with a predetermined pitch circle diameter with
respect to a rotational center in an inner circumferential
wall of the cylindrical portion; and a thread tension dial
that is provided rotatably relative to the rotatable body
through user’s rotation operation, has a plurality of ex-
ternal teeth formed to have a pitch circle diameter Dout
smaller than a pitch circle diameter Din of the internal
teeth of the rotatable body and capable of meshing with
the internal teeth of the rotatable body, and rotates the
rotatable body in a common direction by transferring ro-
tation to the rotatable body while a torque is reduced by
causing the external teeth and the internal teeth to mesh
with each other in response to rotation.
[0015] In this configuration, it is possible to obtain the
same effects as those of the aforementioned aspect. That
is, since a deceleration mechanism is configured when
a user rotationally operates the thread tension dial, and
the external teeth of the thread tension dial mesh with
the internal teeth of the rotatable body by using the thread
tension dial as a driving source, it is possible to finely
adjust the strength of the resilient force of the thread ten-
sion spring, the force for nipping a thread between the
first and second thread tension discs, and thus, the thread
tensile force. In this case, even when the spring constant
of the thread tension spring is high, it is possible to effi-
ciently adjust the strength of the resilient force of the
thread tension spring in comparison with a case where
the deceleration mechanism is not provided, that is, a
case where a user directly rotates the rotatable body.
[0016] According to this disclosure, since the deceler-
ation mechanism is configured when a user rotationally
operates the thread tension dial, and the external teeth
of the thread tension dial mesh with the internal teeth of
the rotatable body, it is possible to finely adjust the posi-
tion of the movable body, the strength of the resilient
force of the thread tension spring, and thus, the strength
of the thread tensile force. Since the deceleration mech-
anism is provided in this manner, it is possible to effi-
ciently adjust the strength of the resilient force of the
thread tension spring even when the spring constant of
the thread tension spring is high in comparison with a
case where the deceleration mechanism is not provided,
that is, a case where a user directly rotates the rotatable
body. In addition, it is possible to reduce a torque for
rotationally operating the thread tension dial and sup-
press a user from feeling heavy in the thread tension dial.
[0017] According to this disclosure, it is possible to
suppress a torque for rotationally operating the thread
tension dial even when the spring constant of the thread
tension spring is high in comparison with a case where
the deceleration mechanism is not provide, that is, a case

where a user directly rotates the rotatable body. There-
fore, it is possible to efficiently adjust the strength of the
resilient force of the thread tension spring.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The foregoing and additional features and char-
acteristics of this disclosure will become more apparent
from the following detailed description considered with
the reference to the accompanying drawings, wherein:
[0019] Fig. 1 is a perspective view illustrating a thread
tension apparatus;
[0020] Fig. 2 is a diagram illustrating a state that the
internal teeth of a rotatable body of a thread tension ap-
paratus and external teeth of a thread tension dial mesh
with each other;
[0021] Fig. 3 is a diagram schematically illustrating a
conversion mechanism of the rotatable body; and
[0022] Fig. 4 is a front view illustrating a sewing ma-
chine having a thread tension apparatus as an applica-
tion.

DETAILED DESCRIOPTION

[0023] The first and second thread tension discs are
used to adjust a thread tensile force by nipping a thread
therebetween. A thread tension spring has a resilient
force for adjusting the thread tensile force by biasing the
second thread tension disc toward the first thread tension
disc such that the first and second thread tension discs
approaches each other. The movable body is movable
along a resilient force adjustment direction for adjusting
a strength of the resilient force of the thread tension
spring. The rotatable body is provided rotatably with re-
spect to the rotational center and has a conversion mech-
anism for moving the movable body along the resilient
force adjustment direction in response to rotation. The
rotatable body includes a cylindrical portion having the
conversion mechanism and a plurality of internal teeth
formed to have a predetermined pitch circle diameter with
respect to the rotational center in the inner circumferential
wall of the cylindrical portion. The thread tension dial is
provided rotatably for the rotatable body through user’s
rotation operation and has a plurality of external teeth
formed to have a pitch circle diameter Dout smaller than
the pitch circle diameter Din of the internal teeth of the
rotatable body and be capable of meshing with the inter-
nal teeth of the rotatable body. Since the external teeth
and the internal teeth mesh with each other, as a user
rotationally operates the thread tension dial, rotation is
transferred to the rotatable body to rotate the rotatable
body in a direction common to that of the thread tension
dial while the rotational speed of the thread tension dial
is decelerated.

Embodiments

[0024] Hereinafter, embodiments of this disclosure will

5 6 



EP 2 522 767 A1

5

5

10

15

20

25

30

35

40

45

50

55

be described with reference to Figs. 1 to 3. As illustrated
in Fig. 1, the sewing machine thread tension apparatus
1 is used to adjust the thread tensile force and is held in
a bracket 240 (only partially illustrated) installed in the
sewing machine main body 2. The sewing machine
thread tension apparatus 1 includes a first thread tension
disc 31, a second thread tension disc 32 that faces the
first thread tension disc 31 to nip a thread therebetween,
a thread tension spring 4 formed of a coil spring provided
nearly coaxially in the outer circumferential side of the
shaft 40, a movable body 5, a rotatable body 6, and a
thread tension dial 7.
[0025] The first thread tension disc 31 is fixed to the
sewing machine main body 2. The second thread tension
disc 32 is provided to face the first thread tension disc
31 to nip a thread between the first and second thread
tension disc 31 and 32. The thread tension spring 4 bi-
ases the second thread tension disc 32 in the arrow di-
rection X1 toward the first thread tension disc 31 such
that the second thread tension disc 32 approaches the
first thread tension disc 31. In this manner, the thread
tensile force is adjusted. A thread tension nut 8 having a
fingering concave-convex portion 80 in its outer circum-
ference is interposed between the thread tension spring
4 and the movable body 5. The resilient force of the thread
tension spring 4 which is an industrial product may have
a slight deviation. For this reason, a manufacturer or the
like can adjust the resilient force of the thread tension
spring 4 by rotating the thread tension nut 8 around its
shaft center during a shipment and the like.
[0026] The movable body 5 serving as a thread tension
plate is movable along the resilient force adjustment di-
rection (arrow direction X) for adjusting the strength of
the resilient force of the thread tension spring 4. As illus-
trated in Fig. 1, the rotatable body 6 is provided rotatably
in a circumferential direction (arrow directions A1 and
A2) with respect to the shaft 60m serving as a first rota-
tional center 60. The rotatable body 6 has a conversion
mechanism 62 for moving the movable body 5 in the re-
silient force adjustment direction (arrow direction X) in
response to the rotation. As the rotatable body 6 is rotated
along its circumferential direction (arrow directions A1
and A2), the rotation of the rotatable body 6 causes the
movable body 5 to move along the resilient force adjust-
ment direction (arrow direction X) by means of the con-
version mechanism 62. As a result, the strength of the
resilient force of the thread tension spring 4 is adjusted,
a force for nipping a thread between the first and second
thread tension discs 31 and 32 is adjusted, and further-
more, the thread tensile force of the upper thread is ad-
justed.
[0027] Description will be made further. As illustrated
in Fig. 3, the conversion mechanism 62 includes a cam
trench 63 formed to have a winding shape from one end
63e to the other end 63f with respect to the first rotational
center 60 of the rotatable body 6 and a follower 65 guided
relatively along the cam trench 63. Since the follower 65
is integrated with the movable body 5, it can be displaced

in the arrow direction X along with the movable body 5,
but is not rotated. As illustrated in Fig. 3, the cam trench
63 is formed in a vortex shape with respect to the first
rotational center 60 such that a distance L between the
first rotational center 60 and the cam trench 63 increases
gradually from one end 63e to the other end 63f. Here,
as illustrated in Fig. 3, a distance L1 is set between one
end 63e of the diameter inner side of the cam trench 63
and the first rotational center 60. A distance L2 is set
between the other end 63f of the diameter outer side of
the cam trench 63 and the rotational center (L2>L1). As
the rotatable body 6 is rotated in one direction (arrow
direction A1) with respect to the first rotational center 60,
the cam trench 63 is rotated in the same direction as that
of the rotatable body 6 with respect to the first rotational
center 60. Therefore, the follower 65 is engaged with and
guided by the cam trench 63 so as to move in the arrow
direction X1. This causes the movable body 5 to move
in the arrow direction X1. As a result, the thread tension
spring 4 is compressed in the arrow direction X1, and the
resilient force of the thread tension spring 4 increases,
so that the contact pressure between the first and second
thread tension discs 31 and 32 increases, and the thread
tensile force of the upper thread increases.
[0028] On the contrary, as recognized from Fig. 3, as
the rotatable body 6 is rotated in the other direction (arrow
direction A2) with respect to the first rotational center 60,
the cam trench 63 is rotated with respect to the first ro-
tational center 60 in the same direction along with the
rotatable body 6. Therefore, the follower 65 is engaged
with and guided by the cam trench 63 to move in the
arrow direction X2. For this reason, the movable body 5
moves in the arrow direction X2 by virtue of the resilient
force of the thread tension spring 4. In this case, the
thread tension spring 4 is stretched in the arrow direction
X2 due to its own resilient force. As a result, the resilient
force of the thread tension spring 4 is reduced, and the
contact pressure between the first and second thread
tension discs 31 and 32 is reduced, so that the thread
tensile force of the upper thread is reduced.
[0029] According to the present embodiment, as illus-
trated in Fig. 2, the rotatable body 6 includes a cylindrical
portion 66 having an outer circumferential surface 66s
and a plurality of internal teeth 67 arranged side by side
in the circumferential direction in the inner circumferential
wall of the cylindrical portion 66. As illustrated in Fig. 2,
the internal teeth 67 are formed across the entire circum-
ference of the inner circumferential portion of the cylin-
drical portion 66 such that it makes a single revolution
with respect to the first rotational center 60 of the rotatable
body 6. As illustrated in Fig. 2, a pitch circle diameter of
the internal teeth 67 is denoted by Din. The pitch circle
diameter Din of the internal teeth 67 is larger than the
outer diameter DA of the thread tension dial 7 in consid-
eration of a deceleration ratio and the like. However, this
disclosure is not limited thereto.
[0030] The thread tension dial 7 is rotatable with re-
spect to the second rotational center 70 of the shaft 70m
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through user’s rotation operation and is held in a bracket
240 of the sewing machine main body 2 that holds the
entire thread tension apparatus 1 (see Fig. 1). The thread
tension dial 7 includes an outer cylinder 72 having a con-
cave-convex portion 72 extensibly provided in the cir-
cumferential direction (arrow directions B1 and B2) for
frictional engagement of a fingertip and the like, a gear
74 formed in the inner cylinder 73 coaxially provided in
the outer cylinder 72, and an axial end face 75 for con-
necting the inner cylinder 73 and the outer cylinder 72
(see Fig. 1). As illustrated in Fig. 2, the gear 74 has a
plurality of external teeth 77 capable of meshing with the
internal teeth 67 of the rotatable body 6. The pitch circle
diameter Dout of the external teeth 77 of the gear 74 is
smaller than the pitch circle diameter Din of the internal
teeth 67 of the rotatable body 6 (Dout < Din) for deceler-
ation.
[0031] As recognized from Fig. 2, since the external
teeth 77 and the internal teeth 67 mesh with each other,
as a user rotationally operates the thread tension dial 7
in its circumferential direction, rotation is transferred to
the rotatable body 6, and the rotatable body 6 is rotated
in a direction common to that of the thread tension dial
7 while the rotational speed of the thread tension dial 7
is decelerated. Therefore, as recognized from Figs. 1 and
2, when the thread tension dial 7 is rotationally operated
in the arrow direction B1, the rotatable body 6 is rotated
in the arrow direction A1 which is common to the rota-
tional direction (arrow direction B1) of the thread tension
dial 7. In addition, when the thread tension dial 7 is rota-
tionally operated in the arrow direction B2, the rotatable
body 6 is rotated in the arrow direction A2 which is com-
mon to the rotational direction (arrow direction B2) of the
thread tension dial 7.
[0032] That is, according to the present embodiment,
as recognized from Fig. 2, if a user rotationally operates
the thread tension dial 7 in the arrow direction B1 with
respect to the second rotational center 70, the external
teeth 77 of the gear of the thread tension dial 7 are rotated
in synchronization, and the internal teeth 67 meshing with
the external teeth 77 are rotated in the arrow direction
A1 with respect to the first rotational center 60 of the
rotatable body 6. As a result, the movable body 5 and
the thread tension nut 8 move in the arrow direction X1
to displace the thread tension spring 4 in the same direc-
tion, and the second thread tension disc 32 approaches
the first thread tension disc 31 to strengthen the thread
tensile force of the upper thread.
[0033] In addition, as a user rotationally operates the
thread tension dial 7 in the arrow direction B2 around the
second rotational center 70, the external teeth 77 of the
gear of the thread tension dial 7 is rotated in synchroni-
zation so that the internal teeth 67 meshing with the ex-
ternal teeth 77 is rotated in the arrow direction A2 with
respect to the first rotational center 60 of the rotatable
body 6. As a result, the movable body 5 and the thread
tension nut move in the arrow direction X2 to displace
the thread tension spring 4 in the same direction, and the

second thread tension disc 32 is separated from the first
thread tension disc 31 to weaken the thread tensile force.
[0034] Here, as recognized from Fig. 2, the pitch circle
diameter Dout of the external teeth 77 of the thread ten-
sion dial 7 is smaller than the pitch circle diameter Din of
the internal teeth 67 of the rotatable body 6 (Dout<Din).
Therefore, the number of teeth Nout of the external teeth
77 is smaller than the number of teeth Nin of the internal
teeth 67 of the rotatable body 6 (Nout<Nin). For this rea-
son, when a user rotationally operates the thread tension
dial 7, the external teeth 77 of the thread tension dial 7
and the internal teeth 67 of the rotatable body 6 mesh
with each other, so that a deceleration mechanism 79 is
formed to transfer rotation of the thread tension dial 7 to
the rotatable body 6 with a decelerated rotational speed.
Therefore, when a user rotationally operates the thread
tension dial 7, rotation of the thread tension dial 7 can be
transferred to the rotatable body 6 while the rotational
speed is decelerated. In addition, since the deceleration
mechanism is provided, it is possible to suppress a user
from feeling heavy in the rotation operation of the thread
tension dial 7.
[0035] Here, according to the present embodiment, if
a user directly rotationally operates the rotatable body 6,
the rotatable body 6 exhibits a function of coarsely ad-
justing the thread tensile force. If a user directly rotation-
ally operates the thread tension dial 7, the thread tension
dial 7 exhibits a function of finely adjusting the thread
tensile force. Here, in the adjustment of the thread tensile
force, the rotational direction of the rotatable body 6 is
common to the rotational direction of the thread tension
dial 7. Therefore, even when a user confuses the rotat-
able body 6 and the thread tension dial 7 and erroneously
operates them, there is only a difference in the coarse
adjustment or the fine adjustment of the thread tensile
force, and there is no difference in the direction for ad-
justing the strength of the thread tensile force. Therefore,
it is possible to achieve convenient operation.
[0036] As described above, as the rotatable body 6 is
rotated, rotation of the rotatable body 6 causes the mov-
able body 5 to move in the resilient force adjustment di-
rection (arrow directions X1 and X2) using the conversion
mechanism 62, along with the rotation. As a result, it is
possible to adjust the strength of the resilient force of the
thread tension spring 4, the force for nipping a thread
between the first and second thread tension discs 31 and
32, and thus, the thread tensile force. According to the
present embodiment, the deceleration mechanism 79 is
formed when the external teeth 77 of the thread tension
dial 7 mesh with the internal teeth 67 of the rotatable
body 6. For this reason, it is possible to finely adjust the
strength of the resilient force of the thread tension spring
4, the force for nipping a thread between the first and
second thread tension discs 31 and 32, and thus, the
thread tensile force. In this case, in comparison with a
case where the deceleration mechanism 79 is not pro-
vided, that is, a case where a user directly rotates the
rotatable body 6, it is possible to rotate the rotatable body
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6 with a reduced torque. Therefore, it is possible to easily
move the movable body 5 with high precision and finely
adjust the thread tensile force by efficiently adjusting the
strength of the resilient force.
[0037] In addition, as illustrated in Fig. 2, an outer di-
ameter DA of the outer cylinder 72 of the thread tension
dial 7 is set to be larger than the pitch circle diameter
Dout of the external teeth 77 in the gear 74 of the thread
tension dial 7. In this case, the rotational distance of the
external teeth 77 of the gear 74 is reduced relative to the
rotational distance when a user rotates the outer cylinder
72 of the thread tension dial 7 in the circumferential di-
rection. In this meaning, it is possible to form the decel-
eration mechanism for finely adjusting the thread tensile
force.
[0038] On the other hand, in order to obtain a strong
thread tensile force from a weak thread tensile force, it
is preferable to use a thread tension spring 4 having a
high rigidity with a high spring constant. In addition, if a
target workpiece such as a cloth is thick, it is preferable
to harden the thread tension spring 4 by increasing the
spring constant of the thread tension spring 4 in order to
increase the thread tensile force. However, if the spring
constant of the thread tension spring 4 is high, a rotational
torque of the thread tension dial tends to excessively in-
crease so that a user may feel heavy in the rotation op-
eration of the thread tension dial 7, thereby causing a
sense of discomfort. In addition, the strength of the resil-
ient force of the thread tension spring 4 sensitively and
significantly changes just by rotationally operating the
thread tension dial, and it is not essentially easy to finely
adjust the strength of the resilient force of the thread ten-
sion spring 4. Furthermore, it is not essentially easy to
finely adjust the thread tensile force. Moreover, in order
to finely adjust the thread tension spring 4 while increas-
ing the spring constant, it is necessary to increase a
stroke of the movable body 5 in the arrow direction X.
However, a size of the movable body 5 in the arrow di-
rection X significantly increases so that there is a disad-
vantage in that a design of the sewing machine is de-
graded.
[0039] In this regard, according to the present embod-
iment, when the thread tension dial 7 is rotationally op-
erated by a user, and when the external teeth 77 of the
thread tension dial 7 mesh with the internal teeth 67 of
the rotatable body 6, the deceleration mechanism 79 is
formed to transfer rotation of the thread tension dial 7 to
the rotatable body 6 with a decelerated rotational speed.
Therefore, even when the spring constant of the thread
tension spring 4 increases, it is possible to reduce a
torque for rotationally operating the thread tension dial 7
by a user, suppress a user from feeling heavy in the ro-
tation operation of the thread tension dial 7, and easily
finely adjust the strength of the resilient force of the thread
tension spring 4. Therefore, it is possible to finely adjust
a force for nipping a thread between the first and second
thread tension discs 31 and 32 and thus, the thread ten-
sile force.

[0040] For this reason, according to the present em-
bodiment, even when the spring constant of the thread
tension spring 4 is high, it is possible to efficiently adjust
the strength of the resilient force of the thread tension
spring 4 in comparison with a case where the decelera-
tion mechanism 79 is not provided, that is, a case where
a user directly rotates the rotatable body 6. In this man-
ner, since there is no influence even when the spring
constant of the thread tension spring 4 is high, it is pos-
sible to miniaturize a size of the thread tension spring 4
in the axial direction and the like while the spring constant
of the thread tension spring 4 increases. Naturally, when
a user desires to coarsely adjust the thread tensile force,
a user may directly rotationally operate the rotatable body
6.
[0041] According to the present embodiment, as illus-
trated in Fig. 1, the thread tension dial 7 has an axial end
face 75 in the rotatable body 6 side as a connector for
connecting the outer cylinder 72 and the inner cylinder
73. As recognized from Fig. 2, the thread tension dial 7
is provided such that the second rotational center 70 is
decentered to the upper side (arrow direction U side)
from the first rotational center 60 of the rotatable body 6.
In addition, the axial end face 75 of the outer cylinder 72
of the thread tension dial 7 includes a covered face por-
tion 75a covered by the rotatable body 6 and an exposed
face portion 75c exposed from the rotatable body 6. In
this manner, while the thread tension dial 7 and the ro-
tatable body 6 neighbor to each other, the thread tension
dial 7 is decentered from the first rotational center 60 of
the rotatable body 6. Therefore, a user can visually dis-
tinguish between the thread tension dial 7 and the rotat-
able body 6, and it is possible to suppress a user from
confusingly operating the thread tension dial 7 and the
rotatable body 6. Particularly, since the thread tension
dial 7 is decentered to the upper side (arrow direction U
side), it is possible to obtain an advantage in that a user
can easily operate the thread tension dial 7.
[0042] In addition, according to the present embodi-
ment, as illustrated in Fig. 1, the axial end face 68 of the
rotatable body 6 is externally exposed, and the indicator
69 is provided to indicate a strength for coarsely adjusting
the thread tensile force of the upper thread. Using the
indicator 69, a user can recognize the strength for coarse-
ly adjusting the thread tensile force. In addition, a direc-
tion of the indicator 69 for indicating the strength of the
thread tensile force is common to a rotation operation
direction of the rotatable body 6. That is, if the rotatable
body 6 is rotationally operated in the arrow direction A1
to increase the thread tensile force, the indicator 69 in-
dicates the strong thread tensile force. For this reason,
a user can rotationally operate the rotatable body 6 for
coarsely adjusting the tensile force without feeling a
sense of discomfort.
[0043] In addition, according to the present embodi-
ment, as illustrated in Fig. 1, the axial end face 75 of the
thread tension dial 7 is provided with the indicator 78 for
indicating the strength for finely adjusting the thread ten-
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sile force of the upper thread. A user can visually recog-
nize the indicator 78 for the fine adjustment on the ex-
posed face portion 75c. That is, as a user rotationally
operates the thread tension dial 7, the axial end face 75
of the thread tension dial 7 can change from the covered
face portion 75a covered by the rotatable body 6 to the
exposed face portion 75c exposed from the rotatable
body 6. For this reason, using the indicator 78 that is
formed in the axial end face 75 of the thread tension dial
7 and indicates the strength for finely adjusting the thread
tensile force, a user can easily recognize the strength for
finely adjusting the thread tensile force. In addition, the
rotation operation direction of the indicator 78 for indicat-
ing the strength of the thread tensile force is common to
the rotation operation direction of the thread tension dial
7. That is, if the thread tension dial 7 is rotationally oper-
ated in the arrow direction B1 to increase the thread ten-
sile force, the indicator 78 indicates the strong thread
tensile force. For this reason, a user can operate the
thread tension dial 7 for finely adjusting the tensile force
without feeling a sense of discomfort. Furthermore, even
when a user confusingly performs the rotation operation
of the thread tension dial 7 and the rotation operation of
the rotatable body 6, it is possible to suppress a signifi-
cant failure caused by the confusion because a direction
where the indicators 69 and 78 indicate the strength of
the thread tensile force is common to the rotational di-
rections of the thread tension dial 7 and the rotatable
body 6.
[0044] According to the present embodiment, as rec-
ognized from Fig. 1, the axial end face 68 of the rotatable
body 6 and the axial end face 75 of the thread tension
dial 7 are recognized by a user while they are exposed
in the same direction. Therefore, the indicator 69 formed
on the axial end face 68 for coarsely indicating the thread
tensile force and the indicator 78 formed on the axial end
face 75 for finely indicating the thread tensile force are
exposed in the same direction, so that they are easily
recognized by a user.

(Application)

[0045] Fig. 4 illustrates an application. The sewing ma-
chine main body 2 of the sewing machine includes a bed
portion 22, a vertical arm portion 23 upward extending
from one end of the bed portion 22, a horizontal arm
portion 24 horizontally extending from a top portion of
the vertical arm portion 23, a needle bar 25 for installing
a needle, and a presser lifting lever 26 for operating ver-
tical movement of a presser bar. The bracket 240 of the
horizontal arm portion 24 is provided with the thread ten-
sion apparatus 1 operated by a user to adjust the tensile
force of the upper thread.

(Other Embodiments)

[0046] Although the conversion mechanism 62 for con-
verting the rotational motion of the rotatable body 6 into

the linear motion of the movable body 5 uses the cam
trench 63, according to the embodiments described
above, this disclosure is not limited thereto. For example,
any other types of cams such as a cylindrical cam may
be used if it can change the rotational motion of the ro-
tatable body 6 into the linear motion of the movable body
5. Although the thread tension dial 7 is decentered up-
ward (arrow direction U side), it may protrude to a user
side directly facing the sewing machine. While embodi-
ments of this disclosure have been described hereinbe-
fore with reference to the accompanying drawings, they
are not intended to limit this disclosure, and various mod-
ifications or variations can be made without departing
from the sprit and scope of this disclosure.

Claims

1. A sewing machine thread tension apparatus provid-
ed in a sewing machine to adjust a thread tensile
force, comprising:

a first thread tension disc;
a second thread tension disc facing the first
thread tension disc to nip a thread therebe-
tween;
a thread tension spring having a resilient force
for adjusting the thread tensile force by biasing
the second thread tension disc toward the first
thread tension disc such that the first and second
thread tension discs approaches each other;
a movable body movable along a resilient force
adjustment direction for adjusting a strength of
the resilient force of the thread tensile spring;
a rotatable body that is provided rotatably with
respect to a rotational center and has a cylindri-
cal portion, a conversion mechanism that moves
the movable body along the resilient force ad-
justment direction in response to rotation, and a
plurality of internal teeth formed with a predeter-
mined pitch circle diameter with respect to a ro-
tational center in an inner circumferential wall of
the cylindrical portion; and
a thread tension dial that is provided rotatably
relative to the rotatable body through user’s ro-
tation operation, has a plurality of external teeth
formed to have a pitch circle diameter Dout
smaller than a pitch circle diameter Din of the
internal teeth of the rotatable body and capable
of meshing with the internal teeth of the rotatable
body, and rotates the rotatable body in a com-
mon direction by transferring rotation to the ro-
tatable body while a torque is reduced by caus-
ing the external teeth and the internal teeth to
mesh with each other in response to rotation.

2. The sewing machine thread tension apparatus ac-
cording to claim 1, wherein the thread tension dial
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has an outer cylinder rotationally operated by a user
and a gear formed in an inner cylinder which is pro-
vided coaxially to the outer cylinder and has the ex-
ternal teeth.

3. The sewing machine thread tension apparatus ac-
cording to claim 1 or 2, wherein a rotational center
of the thread tension dial is decentered from a rota-
tional center of the rotatable body, and an axial end
face of the thread tension dial includes a covered
face portion covered by the rotatable body and an
exposed face portion exposed from the rotatable
body.

4. The sewing machine thread tension apparatus ac-
cording to claim 3, wherein the axial end face of the
thread tension dial has an indicator for indicating a
strength of the thread tensile force, and a direction
of the indicator for indicating the strength of the
thread tensile force is common to a rotational direc-
tion of the thread tension dial.

5. The sewing machine comprising the sewing ma-
chine thread tension apparatus according to any of
claims 1 to 4.
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