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(54) Cloth feed adjusting device of sewing machine

(57) A cloth feed adjusting device of a sewing ma-
chine includes a turning unit (86) configured to change
a stitch pitch, a cam member (78, 79) configured to
change a rotation angle of the turning unit, first and sec-
ond adjusting members (76, 77) configured to set a ro-
tation angle of the cam member, and a pitch switching
actuator (80) configured to switch a contacting state be-
tween a cam portion (781,791) and contact portions (731,
741) of the turning unit. The cam portion is formed such
that a forward feed adjusting portion (785, 795) for ad-
justing a forward feeding pitch and a backward feed ad-

justing portion (786, 796) for adjusting a backward feed-
ing pitch face each other and have a border at an inter-
mediate position (784, 794) at which a stitch pitch be-
comes 0. The cloth feed adjusting device includes a feed
direction switching actuator (81) configured to moves the
contact portion between the forward feed adjusting por-
tion and the backward feed adjusting portion to switch a
stitch direction, and a control unit (90) configured to drive,
at the time of starting the operation of the pitch switching
actuator, the feed direction switching actuator in a range
in which the stitch direction is not switched.
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Description

[0001] The present invention relates to a cloth feed ad-
justing device of a sewing machine including two adjust-
ing members.
[0002] A cloth feeding device of a typical sewing ma-
chine includes a feed adjusting body capable of adjusting
a motion transmission amount thereof along a pathway
through which a feeding motion is transmitted from a cloth
feeding driving source to a feed dog. By turning the feed
adjusting body to change its angle, it is possible to adjust
a stitch pitch (a feeding amount). This feed adjusting body
is configured such that, when this feed adjusting body is
at a neutral angle, the stitch pitch is 0, and when the feed
adjusting body is turned in a given direction from the neu-
tral angle, the stitch pitch in a forward feed direction in-
creases from 0, and when the feed adjusting body is
turned in the opposite direction from the neutral angle,
the stitch pitch in a backward feed direction increases
from 0.
[0003] Further, there is know a cloth feed adjusting
mechanism configured to be able to switch between two
stitch pitches which are individually set, so as to selec-
tively use the stitch pitch depending on the application
of the sewing. For example, the cloth feed adjusting
mechanism includes two adjusting members which sep-
arately set different stitch pitches in advance correspond-
ing to the different angles of the above-described feed
adjusting body, and is configured to be able to switch
from a stitch pitch set by one of the feed adjusting mem-
bers to a stitch pitch set by the other feed adjusting mem-
ber at the time of switching the stitch pitch.
[0004] For example, Fig. 16 shows a cloth feed adjust-
ing mechanism 100 described in JP 2007-202667 A. The
cloth feed adjusting mechanism 100 includes a first ad-
justing member 101 and a second adjusting member 102
configured to move forward or backward by dialing op-
erations, a first cam member 103 having a lower end
supported by a machine frame in a rotatable manner by
a pivot 109, receiving a rotational force in a clockwise
direction in Fig. 16 by a coil spring 107, and configured
to turn when pushed by a tip end portion 101A of the first
adjusting member 101, a second cam member 104 hav-
ing an intermediate portion supported by the machine
frame in a rotatable manner by a pivot 110, and is con-
figured to turn when pushed by a tip end portion 102A of
the second adjusting member 102, a feed adjusting arm
106 having a single contact pin 105 capable of contacting
cam portions 103A, 104A of the first cam member 103
and the second cam member 104, and an action arm 108
coupled to the second cam member 104 to move to the
left in Fig. 16 due to an action of an air cylinder (not
shown).
[0005] The feed adjusting arm 106 is coupled to a feed
adjusting body (not shown) of the feeding device, and
when the feed adjusting arm 106 turns, the feed adjusting
body also turns in an interlocking manner.
[0006] When the contact pin 105 of the feed adjusting

arm 106 contacts the cam portions 103A, 104A of the
first and second cam members 103, 104, an angle of the
feed adjusting body is determined via the feed adjusting
arm 106, and the stitch pitch is adjusted to a stitch pitch
corresponding to the contacting positions.
[0007] The cam portions 103A, 104A of the respective
cam members 103, 104 are both formed in substantially
V shapes in which the both sides of the valley portions
are sloping portions, and the valley portions are at inter-
mediate positions which set the feed adjusting body at a
neutral position. One of the sloping portions of each the
cam portions 103A, 104A is formed such that the stitch
pitch in the forward feed direction increases as it sepa-
rates from the intermediate position, and the other slop-
ing portion of each of the cam portions is formed such
that the stitch pitch in the backward feed direction in-
creases as it separates from the intermediate position.
When the contact pin 105 moves along the sloping por-
tions on both sides facing each other with the intermedi-
ate position interposed therebetween, the feed adjusting
body turns in the forward and backward respective direc-
tions, to adjust the setting of a stitch pitch.
[0008] Normally, as shown in Fig. 16, the first cam
member 103 receives a rotational force in a clockwise
direction by the coil spring 107, to contact the first ad-
justing member 101, and the second cam member 104
retracts so as not to contact the second adjusting member
102. In this state, the cam portion 104A of the second
cam member 104 is located on the rear side (on the right
side in Fig. 16) than the cam portion 103A of the first cam
member 103, so as to separate from the contact pin 105,
and the cam portion 103A of the first cam member 103
contacts the contact pin 105, to perform cloth feeding at
a stitch pitch set by the first adjusting member 101.
[0009] When a switching button is pressed in this state,
the cam portion 104A of the second cam member 104 is
located further forward (on the left side in Fig. 16) than
the cam portion 103A of the first cam member 103 by an
actuation of the air cylinder, and the second cam member
104 is turned in a clockwise direction in Fig. 16 so as to
bring the second cam member 104 into contact with the
second adjusting member 102. Then, the cam portion
104A of the second cam member 104 engages the con-
tact pin 105, and the stitch pitch set by the first adjusting
member 101 is switched to the stitch pitch set by the
second adjusting member 102. Then, the mechanism re-
turns to the aforementioned normal condition by stopping
the actuation of the air cylinder. Further, this cloth feed
adjusting mechanism 100 is further equipped with an air
cylinder which receives an operation of the switching but-
ton for backward feeding, to turn the contact pin 105 of
the feed adjusting arm 106 from the sloping portions on
the forward feeding side to the sloping portions on the
backward feeding side in the respective cam portions
103A, 104A, thereby switching the feed direction.
[0010] However, in a conventional cloth feed adjusting
mechanism of a sewing machine, at the time of switching
the stitch pitch in accordance with an actuation or no
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actuation of the air cylinder, from the state in which the
cam portion 103A (104A) of one of the cam members
103 (and 104) is in contact with the contact pin 105, the
other cam member 104 (103) is rotated from when the
cam portion 104A (103A) of the other cam member 104
(103) engages the contact pin 105 until the other cam
member 104 (103) engages the tip end portion 102A
(101A) of the corresponding adjusting member 102
(101). Therefore, the contact pin 105 and the cam portion
slide on each other from when the contact pin 105 en-
gages the cam portion of the other cam member until the
other cam member engages the tip end portion of the
corresponding adjusting member. Accordingly, the air
cylinder for switching motion is required to have an output
corresponding to the resistance by sliding friction be-
tween the contact pin and the cam portion. This is the
same also when different actuating means such as an
electromagnet is used in place of the air cylinder. Further,
because the cam member or the contact pin becomes
worn by sliding, and this causes a change in a stitch pitch,
an adjustment becomes necessary, thereby leading to a
problem that the maintenance efficiency is lowered.
[0011] An object of the present invention is to facilitate
a stitch pitch switching operation.
[0012] A cloth feed adjusting device according to an
aspect of the present invention includes a first cam mem-
ber supported by machine frame in a rotatable manner
by a first pivot, a second cam member supported by the
machine frame in a rotatable manner by a second pivot,
a first adjusting member configured to move forward or
backward by being operated, and to push the first cam
member to regulate a rotational position of the first cam
member, a second adjusting member configured to move
forward or backward by being operated, and when the
second adjusting member contacts the second cam
member, the second adjusting member pushes the sec-
ond cam member to regulate a rotational position of the
second cam member, a pitch switching actuator coupled
to the second cam member and configured to cause the
second cam member to contact or separate from the sec-
ond adjusting member, and a control unit configured to
drive the pitch switching actuator. The first cam member
has a first cam portion which is formed such that a first
forward feed adjusting portion capable of setting a stitch
pitch in a forward feed direction and a first backward feed
adjusting portion capable of setting a stitch pitch in a
backward feed direction face each other and have a bor-
der at an intermediate position at which a stitch pitch
becomes 0. The second cam member has a second cam
portion which is formed such that a second forward feed
adjusting portion capable of setting a stitch pitch in the
forward feed direction and a second backward feed ad-
justing portion capable of setting a stitch pitch in the back-
ward feed direction face each other and have a border
at an intermediate position at which a stitch pitch be-
comes 0. The cloth feed adjusting device further includes
a turning unit having a contact portion capable of con-
tacting one of the first cam portion and the second cam

portion, and supported so as to be rotatable about one
axis with respect to the machine frame to change, in ac-
cordance with a rotation angle thereof, the stitch pitch in
a range from a forward feeding to a backward feeding,
and a feed direction switching actuator configured to ro-
tate the turning unit such that the contact portion moves
between the forward feed adjusting portion and the back-
ward feed adjusting portion of one of the first and second
cam portions, thereby switching the stitch direction from
one of the forward feed direction and the backward feed
direction to the other, and at the time of starting the op-
eration of the pitch switching actuator, the control unit
drives the feed direction switching actuator in a range in
which the stitch direction is not switched.
[0013] A cloth feed adjusting device according to an-
other aspect of the present invention includes a cam
member supported by a machine frame in a rotatable
manner by a pivot, a first adjusting member configured
to move forward or backward when operated, and to push
the cam member to regulate a rotational position of the
cam member, a second adjusting member configured to
move forward or backward when operated, a pitch
switching actuator coupled to the cam member, and con-
figured to cause the cam member to contact or separate
from the second adjusting member, and a control unit
configured to drive the pitch switching actuator. The cam
member has a cam portion which is formed such that a
forward feed adjusting portion capable of adjusting a
stitch pitch in a forward feeding when contacted by the
contact portion and a backward feed adjusting portion
capable of adjusting a stitch pitch in a backward feeding
when contacted by the contact portion face each other
and have a border at an intermediate position at which
a stitch pitch becomes 0. The cloth feed adjusting device
further includes a turning unit having a contact portion
capable of contacting the cam portion, and supported so
as to be rotatable about one axis with respect to the ma-
chine frame to change, in accordance with a rotation an-
gle thereof, the stitch pitch in a range from the forward
feeding to the backward feeding, and a feed direction
switching actuator configured to rotate the turning unit
such that the contact portion moves between the forward
feed adjusting portion and the backward feed adjusting
portion of the cam portion, thereby switching the stitch
direction from one of the forward feed direction and the
backward feed direction to the other, and at the time of
starting the operation of the pitch switching actuator, the
control unit drives the feed direction switching actuator
in a range in which the stitch direction is not switched.
[0014] The cloth feed adjusting device may further in-
clude detecting means for detecting a predetermined op-
eration amount of the feed direction switching actuator,
and the control unit may perform the operation of the feed
direction switching actuator at the time of starting the
operation of the pitch switching actuator until the detect-
ing means detects the predetermined operation amount.
[0015] The cloth feed adjusting device may further in-
clude clocking means for measuring an operation time
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of the feed direction switching actuator, and the control
unit may perform the operation of the feed direction
switching actuator at the time of starting the operation of
the pitch switching actuator until the clocking means
measures a predetermined operation time.
[0016] In the case of a configuration in which two dif-
ferent stitch pitches are set by using the first and second
cam members, first, the first and second adjusting mem-
bers are operated, to determine the respective forward
and backward positions. At this time, the first cam mem-
ber is in contact with the first adjusting member, and the
second cam member is spaced away from the second
adjusting member.
[0017] When switching to a stitch pitch set by the sec-
ond adjusting member from a state in which a stitch pitch
set by the first adjusting member is selected, the feed
direction switching actuator is, simultaneously with the
pitch switching actuator, driven in a range in which the
stitch direction is not switched. As a result, the contact
portion moves from one of the forward feed adjusting
portion and the backward feed adjusting portion to the
other. Because the pitch switching actuator performs the
operation of switching of the cam members at that time,
sliding contact between the contact portion and the cam
portion of the second cam member is avoided or reduced.
Accordingly, sliding friction is reduced, and it becomes
possible for even a small pitch switching actuator having
a small output to easily perform a stitch pitch switching
operation.
[0018] Further, due to a reduction in sliding friction, it
becomes possible to more quickly perform a stitch pitch
switching operation.
[0019] Moreover, due to a reduction in sliding friction,
it becomes possible to reduce wear between the contact
portion and the cam portion, which makes it possible to
improve durability and maintenance efficiency.
[0020] In the case of a configuration in which two dif-
ferent stitch pitches are set by using one cam member,
first, the first and second adjusting members are operat-
ed to determine the respective forward and backward
positions. At this time, the cam member contacts the first
adjusting member, and is spaced away from the second
adjusting member.
[0021] When switching the stitch pitch to a stitch pitch
set by the second adjusting member from a state in which
a stitch pitch set by the first adjusting member is selected,
the feed direction switching actuator is, simultaneously
with the pitch switching actuator, driven in a range in
which the stitch direction is not switched. As a result, in
the cam portion of the cam member, the contact portion
moves from one of the forward feed adjusting portion and
the backward feed adjusting portion to the other. Be-
cause the pitch switching actuator turns the cam member
to switch the contact position between the contact portion
and the cam portion at that time, sliding contact between
the contact portion and the cam portion is avoided or
reduced. Accordingly, sliding friction is reduced, and the
load on the pitch switching actuator is reduced, which

makes it possible to use a small pitch switching actuator
having a small output.
[0022] Further, due to a reduction in sliding friction, it
becomes possible to more quickly perform a stitch pitch
switching operation.
[0023] Moreover, due to a reduction in sliding friction,
it becomes possible to reduce wear between the contact
portion and the cam portion, which makes it possible to
improve durability and maintenance efficiency.
[0024] Further, in the case of a configuration in which
detecting means for detecting a predetermined operation
amount of the feed direction switching actuator is includ-
ed, an appropriate operation amount of the pitch switch-
ing actuator is detected by the detecting means, and it
is possible to perform a more secure motion, which
makes it possible to improve reliability of the mechanism.
[0025] Further, in the case of a configuration in which
clocking means for measuring an operation time of the
feed direction switching actuator is included, an appro-
priate motion timing of the pitch switching actuator is de-
tected by the clocking means, and it is possible to perform
a more secure motion, which makes it possible to improve
reliability of the mechanism.
[0026] The following description of embodiments of the
present invention describes the present invention in
greater detail along with the drawings. The drawings in-
clude:

Fig. 1: a plan view showing a configuration inside a
bed portion of a sewing machine;

Fig. 2: a cross sectional view taken along V-V in Fig.
1;

Fig. 3: a cross sectional view taken along W-W in
Fig. 1;

Fig. 4: a perspective view of a transmission mecha-
nism;

Fig. 5: a perspective view of a cloth feed adjusting
mechanism;

Fig. 6A: a motion explanatory diagram of a first cam
member where a contact pin is at an interme-
diate position, viewed from the Y-axis direc-
tion;

Fig. 6B: a motion explanatory diagram of the first cam
member setting a stitch pitch in a forward feed
direction, viewed from the Y-axis direction;

Fig. 7A: a motion explanatory diagram of a second
cam member retracting from a second adjust-
ing member, viewed from the Y-axis direc-
tion;

Fig. 7B: a motion explanatory diagram of the second
cam member in contact with the second ad-
justing member, viewed from the Y-axis di-
rection;

Fig. 8A: an explanatory diagram illustrating the
stopped state of a direction switching cylin-
der;

Fig. 8B: an explanatory diagram illustrating an actu-
ating state in a slight operation amount of the
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direction switching cylinder;
Fig. 9: a block diagram of a control system of the

sewing machine;
Fig. 10: a timing chart in pitch switching control;
Fig. 11: a perspective view of another example of a

cloth feed adjusting mechanism;
Fig. 12: an exploded perspective view of the cloth

feed adjusting mechanism of Fig. 11;
Fig. 13: a side view of a cam member of the cloth feed

adjusting mechanism of Fig. 11;
Fig. 14: an exploded perspective view of the trans-

mission mechanism;
Fig. 15: a motion explanatory diagram of another ex-

ample of the transmission mechanism; and
Fig. 16: a side view of a conventional cloth feed ad-

justing mechanism.

[0027] First Embodiment
[0028] Hereinafter, a sewing machine including a cloth
feed adjusting device according to a first embodiment of
the present invention will be described in detail with ref-
erence to Figs. 1 to 9.
[0029] Sewing Machine Frame
[0030] A sewing machine 10 includes a sewing ma-
chine frame 20 (machine frame) which is composed of a
bed portion 21 having a bed surface horizontally extend-
ing so as to be flat and slender, a vertical drum portion
22 installed upright and upward from one end portion in
a longitudinal direction of the sewing machine bed portion
21, and an arm portion (not shown) extending in the same
direction so as to face the upper side of the bed portion
21 from the upper end portion of the vertical drum portion
22.
[0031] In the following description, the longitudinal di-
rection of the bed portion 21 is defined as the Y-axis
direction, the horizontal direction perpendicular to the Y-
axis direction is defined as the X-axis direction, and the
vertical direction perpendicular to the X-axis direction and
the Y-axis direction is defined as the Z-axis direction.
[0032] Throat Plate and Cloth Presser
[0033] As shown in Fig. 3, a throat plate 11 in which
an eye through which a sewing needle is inserted, and
a through hole 11a from and into which a feed dog 41 of
the feeding device 40 which will be described later comes
out and gets back are formed, is provided on the top
surface of the bed portion 21, and a cloth presser 19
which is supported by a cloth presser bar 18 is disposed
at a position immediately above the eye and the through
hole 11a of the throat plate 11.
[0034] Sewing Machine Motor and Transmission
Mechanism
[0035] As shown in Fig. 2, an upper shaft 12 is installed
along the Y-axis direction in the arm portion, and is cou-
pled to a sewing machine motor 16 (Fig. 9) provided out-
side the arm portion, to be driven to rotate. The upper
shaft 12 gives an up-down movement to a needle bar
which holds the sewing needle with its lower end portion,
via a crank mechanism (not shown). Further, a geared

pulley 14 is fixedly mounted to the end portion on the
vertical drum portion 22 side, and a timing belt 13 for
transmitting rotary drive force to a up-down feed shaft 43
of the feeding device 40 is placed around the pulley 14.
[0036] The sewing machine motor 16 may be coupled
to the upper shaft 12 via a coupling, or may transmit
torque via a transmission mechanism such as gears.
[0037] Shuttle Mechanism
[0038] As shown in Figs. 1 to 3, a shuttle mechanism
30 includes a shuttle shaft 32 supported rotatably so as
to be along the Y-axis direction in the bed portion 21. The
shuttle shaft 32 holds a well-known full rotary shuttle 31
at one end portion, and is coupled to the up-down feed
shaft 43 via a gear mechanism 60 at the opposite end
portion, to be driven to rotate.
[0039] Gear Mechanism
[0040] The gear mechanism 60 includes a drive gear
61 fixedly mounted to the up-down feed shaft 43 and a
driven gear 62 fixedly mounted to the shuttle shaft 32, to
mesh with the drive gear 61. The number of gear teeth
of the drive gear 61 is twice as many as the number of
gear teeth of the driven gear 62.
[0041] Feeding Device
As shown in Figs. 2 and 3, the feeding device 40 includes
a feed base 42 which fixedly holds the feed dog 41 at an
intermediate portion in the longitudinal direction, an up-
down feeding mechanism which reciprocates the feed
base 42 in the vertical direction (Z-axis direction) by ro-
tation of the up-down feed shaft 43, and a horizontal feed-
ing mechanism which reciprocates the feed base 42 in
a feed direction (X-axis direction) along the horizontal
direction by rotation of the up-down feed shaft 43.
[0042] The up-down feeding mechanism includes the
up-down feed shaft 43 which is supported rotatably along
the Y-axis direction in the bed portion 21, an eccentric
cam 44 which is fixed to the up-down feed shaft 43, and
a crank rod 45 which fits into the eccentric cam 44, and
converts the rotation of the up-down feed shaft 43 into
reciprocating drive force in the vertical direction, to trans-
mit the force to the feed base 42.
[0043] The up-down feed shaft 43 is disposed along
the Y-axis direction in the bed portion 21, and supported
rotatably by the machine frame. A geared pulley 15
around which the timing belt 13 is placed is fixed to one
end portion of the vertical drum portion 22 side of the up-
down feed shaft 43. The pulley 15 has the same number
of gear teeth as that of the pulley 14 of the upper shaft
which is mentioned above. That is, the pulley 14 and the
pulley 15 rotate at a constant speed.
[0044] Further, the crank rod 45 whose one end portion
fits into the eccentric cam 44 is coupled rotatably to one
end portion of the feed base 42 with the other end portion
thereof, and reciprocates the one end portion of the feed
base 42 in the vertical direction at a stroke twice as much
as an eccentric amount thereof by the eccentric cam 44
when the up-down feed shaft 43 is fully rotated.
[0045] The horizontal feeding mechanism that recip-
rocates the feed base 42 along the feed direction (X-axis
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direction) is disposed in parallel with the up-down feed
shaft 43, and supported rotatably by the machine frame.
The horizontal feeding mechanism includes a horizontal
feed shaft 46 which interlocks with the up-down feed shaft
43, to turn in a reciprocating manner, a horizontal feed
arm 47 which converts reciprocation-turning drive force
of the horizontal feed shaft 46 into reciprocating drive
force in the feed direction, to transmit the force to the
feed base 42, and a transmission mechanism 48 which
converts rotary drive force of the up-down feed shaft 43
into reciprocation-turning drive force, to transmit the force
to the horizontal feed shaft 46.
[0046] Due to the motions of these up-down feeding
mechanism and the horizontal feeding mechanism, a
cloth intermittent feed motion in units of a predetermined
stitch pitch by a well-known feeding movement (elliptic
movement) is made with respect to the feed dog 41.
[0047] The transmission mechanism 48 will be de-
scribed on the basis of Figs. 1, 2, and 4.
[0048] The transmission mechanism 48 includes an
eccentric cam 49 fixed to the up-down feed shaft 43, a
crank rod 50 whose one end portion is coupled to the up-
down feed shaft 43 via the eccentric cam 49, an oscillat-
ing arm 51 which is fixed to the horizontal shaft 46, and
a feeding amount variable portion 52 which couples the
other end portion of the crank rod 50 and the oscillation
end portion of the oscillating arm 51, and is capable of
adjusting a width of a reciprocation-turning angle trans-
mitted to the horizontal feed shaft 46.
[0049] The crank rod 50 is disposed such that the lon-
gitudinal direction thereof is substantially along the X-
axis direction, and its base end portion rotatably fits into
the eccentric cam 49, and its tip end portion is coupled
to the feeding amount variable portion 52. When the up-
down feed shaft 43 is fully rotated, the tip end portion of
the crank rod 50 performs a reciprocating motion along
the longitudinal direction at a stroke twice as much as an
eccentric amount thereof by the eccentric cam 49. This
reciprocating motion of the crank rod 50 is transmitted
as reciprocation-turning drive force to the horizontal feed
shaft 46 via the feeding amount variable portion 52 and
the oscillating arm 51.
[0050] With respect to the feeding amount variable por-
tion 52, as shown in Fig. 4, a substantially U-shaped feed
adjusting body 55 is supported rotatably with respect to
the sewing machine frame by a pivot 56 parallel to the
horizontal shaft 46, and one ends of a pair of second link
bodies 54 and 54 are supported rotatably by a pair of
pivots 57A and 57B, at the both tip end portions of the
feed adjusting body 55.
[0051] The other ends of the pair of second link bodies
54 and 54 are coupled to and supported rotatably by a
pivot 59 to which the tip end of the crank rod 50 is coupled
rotatably. Moreover, the lower ends of a pair of first link
bodies 53 are supported rotatably by the pivot 59, and
the upper ends of the pair of first link bodies 53 are cou-
pled rotatably to the tip end of the oscillating arm 51. The
pivots 57A, 57B, and 59 are respectively parallel to the

horizontal feed shaft 46.
[0052] Accordingly, the feeding amount variable por-
tion 52 includes the pair of first link bodies 53 which are
coupled to the tip end portion of the crank rod 50 and the
tip end portion of the oscillating arm 51, the pair of second
link bodies 54 which guides a reciprocating motion direc-
tion of the other end portion of the crank rod 50 to any
direction, and the feed adjusting body 55 which adjusts
a guiding direction by the second link bodies 54.
[0053] In the feeding amount variable portion 52, when
the feed adjusting body 55 is rotated to an angular posi-
tion (a neutral position) at which the first link bodies 53
and the second link bodies 54 are overlapped in parallel,
the drive force of the crank rod 50 is not transmitted to
the oscillating arm 51, so as not to transmit the recipro-
cation-turning motion to the horizontal feed shaft 46,
thereby making a stitch pitch 0.
[0054] When the feed adjusting body 55 is turned in
one direction from the neutral angle, a reciprocating os-
cillating motion is given to the oscillating arm 51 side
according to its turning angle amount, thereby it is pos-
sible to widen a stitch pitch in the forward feed direction.
[0055] When the feed adjusting body 55 is turned in
the opposite direction from the neutral angle, a recipro-
cating oscillating motion is given to the oscillating arm 51
side according to its turning angle amount, and because
the phase is reversely transmitted in this case, it is pos-
sible to widen a stitch pitch in a backward feed direction.
[0056] The horizontal feed shaft 46 is disposed further
on the downstream side (on the left side in Figs. 2 and
3) in the cloth feed direction than the shuttle shaft 32.
The feeding amount variable portion 52 is coupled to one
end portion in the direction of axis on the vertical drum
portion 22 side of the horizontal feed shaft 46, and recip-
rocation-turning drive force is given to the one end portion
from the up-down feed shaft 43 via the feeding amount
variable portion 52. The other end portion in the direction
of axis of the horizontal feed shaft 46 is coupled to the
horizontal feed arm 47, to transmit reciprocating drive
force along the X-axis direction to the feed base 42 via
the horizontal feed arm 47.
[0057] The lower end portion (base end portion) of the
horizontal feed arm 47 is fixedly coupled to the one end
portion in the direction of axis of the horizontal feed shaft
46, and the upper end portion (oscillation end portion) of
the horizontal feed arm 47 is coupled to the feed base 42.
[0058] The feed base 42 is installed under the throat
plate, and its end portion on the front side in the cloth
feed direction (X-axis direction) is coupled to the up-down
feed shaft 43 via the crank rod 45, and the end portion
on the rear side in the cloth feed direction is coupled to
the horizontal feed shaft 46 via the horizontal feed arm 47.
[0059] Further, the feed base 42 is attached so as to
slightly bend (off-set) the end portion on the up-down
feed shaft 43 side toward the vertical drum portion 22
side.
[0060] Cloth Feed Adjusting Mechanism
[0061] A cloth feed adjusting mechanism 70 will be de-

9 10 



EP 2 617 884 A1

7

5

10

15

20

25

30

35

40

45

50

55

scribed based on Figs. 5 to 7B. In these drawings, the
detailed configuration of the feeding amount variable por-
tion 52 is omitted.
[0062] The cloth feed adjusting mechanism 70 is ca-
pable of freely switching between setup stitch pitches of
two different widths by matching the feed adjusting body
55 to two target turning angles, and is further capable of
switching between the forward feed direction and the
backward feed direction at the setup stitch pitches of the
two different widths.
[0063] The cloth feed adjusting mechanism 70 in-
cludes an input arm 71 which is fixedly mounted to the
feed adjusting body 55 via the pivot 56, an adjustment
shaft 72 which is supported rotatably so as to be along
the X-axis direction in the bed portion 21, first and second
feed adjusting arms 73, 74 which are fixedly mounted to
the adjustment shaft 72, a link body 75 which couples
the first feed adjusting arm 73 and the turning end portion
of the input arm 71, first and second adjustment screw
members 76, 77 (examples as first and second adjusting
members) which configure the setting of stitch pitches
by manual dialing operations, first and second cam mem-
bers 78, 79 which are supported turnably around the X-
axis in the bed portion 21, a pitch switching cylinder 80
(an example of a pitch switching actuator) that switches
between the stitch pitches respectively set by the first
and second adjustment screw members 76, 77, a direc-
tion switching cylinder 81 (an example of a feed direction
switching actuator) that switches between the forward
and backward sewing directions, and link bodies 82 to
84 and a switching arm 85 which transmit an output of
the direction switching cylinder 81 to the adjustment shaft
72.
[0064] The adjustment shaft 72, the first and second
adjusting arms 73, 74, and the switching arm 85 are fix-
edly coupled to one another, so as to function as a turning
unit 86 which integrally performs a turning motion around
the X-axis in the bed portion 21.
[0065] The input arm 71 radially extends centering
around the pivot 56 along the X-axis direction. On the
other hand, the first feed adjusting arm 73 as well radially
extends centering around the adjustment shaft 72 along
the X-axis direction, and these turning end portions of
the input arm 71 and the first feed adjusting arm 73 are
coupled to one another by the link body 75, thereby con-
figuring a four-node link mechanism. That is, when turn-
ing is generated on the adjustment shaft 72 side, it is
possible to interlock the feed adjusting body 55 to turn
via the pivot 56.
[0066] Turning power in an anticlockwise direction in
Figs. 6A and 6B centering around the pivot 56 is always
given to the feed adjusting body 55 by a tension spring 58.
[0067] The first and second feed adjusting arms 73, 74
both include boss-shaped contact pins 731, 741 (exam-
ples as contact portions) which project along the X-axis
direction on the side surface portions thereof. These con-
tact pins 731, 741 are respectively configured to come
into contact with cam portions 781, 791 of the first and

second cam members 78, 79 which will be described
later, to fix turning angles around the adjustment shaft
72 of the first or second feed adjusting arms 73, 74.
[0068] The first and second adjustment screw mem-
bers 76, 77 are composed of dial portions 761, 771 whose
rotation operations are manually carried out, and shaft
portions 762, 772 which make forward and backward
movements by the rotation operations, and the dial por-
tions 761, 771 are provided on the outer side surfaces
of the sewing machine frame 20, and the shaft portions
762, 772 are supported with screw structures by the sew-
ing machine frame 20.
[0069] With respect to the first and second adjustment
screw members 76, 77, when rotation operations of the
respective dial portions 761, 771 are carried out, the shaft
portions 762, 772 make forward and backward move-
ments, and the tip end portions thereof push the first and
second cam members 78, 79, to turn those, thereby sep-
arately setting and inputting stitch pitches of different
widths.
[0070] In addition, these setup widths of the stitch
pitches input from the first and second adjustment screw
members 76, 77 are values in common in the forward
feed direction and the backward feed direction, forward
feeding and backward feeding are performed at the stitch
pitches set by the first and second adjustment screw
members 76, 77.
[0071] The first and second cam members 78, 79 are
respectively installed on the front side of the shaft por-
tions 762, 772 inside the sewing machine frame 20.
[0072] The first cam member 78 includes a turning
shaft 782 (an example of a first pivot) extending along
the X-axis direction at its lower end portion, and a flat
contact surface 783, with which the shaft portion 762 con-
tact in a pressed manner, is formed at a region facing
the shaft portion 762.
[0073] Moreover, the first cam member 78 is disposed
adjacent to the first feed adjusting arm 73 in the X-axis
direction, and the cam portion 781 formed at the upper
portion of the cam member 78 engages the contact pin
731 of the first feed adjusting arm 73.
[0074] The cam portion 781 is, as shown in Figs. 6A
and 6B, a substantially V-shaped notch opening toward
the first feed adjusting arm 73 side, and the respective
members are assembled such that the feed adjusting
body 55 is at the neutral angle with a stitch pitch of 0 in
a state in which the contact pin 731 is in contact with the
V-shaped bottom portion (innermost portion). That is, the
V-shaped bottom portion in the cam portion 781 is an
intermediate position 784 at which a stitch pitch is set to 0.
[0075] In the cam portion 781, sloping portions facing
each other with the intermediate position 784 interposed
therebetween are formed, and one of those (the upper
portion in Figs. 6A and 6B) is a forward feed adjusting
portion 785 capable of adjusting the stitch pitch in the
forward feed direction by contacting the contact pin 731
thereto. Further, the other sloping portion (the lower por-
tion in Figs. 6A and 6B) of the cam portion 781 is a back-
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ward feed adjusting portion 786 capable of adjusting the
stitch pitch in the backward feed direction by contacting
the contact pin 731 thereto.
[0076] A contacting position of the contact pin 731 with
respect to the cam portion 781 is determined according
to a turning angle around the turning shaft 782 of the first
cam member 78, and the turning angle of the first cam
member 78 can be set by a rotation operation of the first
adjustment screw member 76.
[0077] The feed adjusting body 55 receives torque in
the anticlockwise direction in Figs. 6A and 6B centering
around the pivot 56 by the tension spring 58, thereby
transmitting torque in the same direction to the first feed
adjusting arm 73. Accordingly, when the first cam mem-
ber 78 moves backward from the position shown in Fig.
6A to the position shown in Fig. 6B, the contact pin 731
moves along the forward feed adjusting portion 785. Ac-
cordingly, when the feed direction is switched to the back-
ward feed direction, the adjustment shaft 72 is forcibly
turned by the direction switching cylinder 81, to bring the
contact pin 731 into contact with the backward feed ad-
justing portion 786. Thereby, turning the feed adjusting
body 55 up to the backward feeding side over the neutral
angle, makes it possible to perform sewing in the back-
ward feed direction.
[0078] In this cam portion 781, as described above, by
turning the contact pin 731 around the adjustment shaft
72, the contact pin 731 is switched from a state in which
the contact pin 731 is in contact with a predetermined
position of the forward feed adjusting portion 785 to a
state in which the contact pin 731 is in contact with a
predetermined position of the backward feed adjusting
portion 786. The shape of the cam portion 781 is de-
signed such that the stitch pitch in the forward feed di-
rection in the state in which the contact pin 731 is in con-
tact with the predetermined position of the forward feed
adjusting portion 785 and the stitch pitch in the backward
feed direction in the state in which the contact pin 731 is
in contact with the predetermined position of the back-
ward feed adjusting portion 785 are equal in their pitch
widths.
[0079] The second cam member 79 extends in a state
in which its longitudinal direction is substantially along
the Z-axis direction, and includes a turning shaft 792 (an
example of a second pivot) along the X-axis direction at
a substantially intermediate position in the longitudinal
direction, and a flat contact surface 793, with which the
shaft portion 772 contacts in a pressed manner, is formed
slightly above the turning shaft 792 and at a region facing
the shaft portion 772.
[0080] Moreover, the second cam member 79 is dis-
posed adjacent to the second feed adjusting arm 74 in
the X-axis direction, and the cam portion 791 formed at
the lower portion of the cam member 79 engages the
contact pin 741 of the second feed adjusting arm 74.
[0081] The cam portion 791 has, as shown in Figs. 7A
and 7B, an intermediate position 794, a forward feed ad-
justing portion 795, and a backward feed adjusting por-

tion 796 in the same way as the cam portion 781 of the
first cam member 78. Because these have the structures
which are the same as those of the cam portion 781 of
the first cam member 78, descriptions thereof will be omit-
ted.
[0082] The upper end portion of the second cam mem-
ber 79 is coupled to a plunger of the pitch switching cyl-
inder 80 via a link body 801. Normally, the pitch switching
cylinder 80 is, as shown in Fig. 7A, in a state in which
the plunger is brought backward, thereby leading to a
state in which the contact surface 793 of the second cam
member 79 is separated from the tip end portion of the
shaft portion 772 of the second adjustment screw mem-
ber 77, so as to maintain a state in which the cam portion
791 as well is spaced from the contact pin 741 of the
second feed adjusting arm 74. That is, in this state, not
the stitch pitch set by the second adjustment screw mem-
ber 77, but the stitch pitch set by the first adjustment
screw member 76 is selected.
[0083] In the case where the stitch pitch is switched to
the stitch pitch set by the second adjustment screw mem-
ber 77, as shown in Fig. 7B, the plunger of the pitch
switching cylinder 80 moves forward, and the second
cam member 79 turns in the clockwise direction centering
around the turning shaft 792, to switch to a state in which
the cam portion 791 is in contact with the contact pin 741.
When the contact surface 793 of the second cam member
79 contacts the tip end portion of the shaft portion 772
of the second adjustment screw member 77, the second
cam member 79 stops turning, to switch to the stitch pitch
set by the second adjustment screw member 77.
[0084] At this time, the stitch pitch set by the second
adjustment screw member 77 needs to be set to a value
lower than the stitch pitch set by the first adjustment
screw member 76. If the stitch pitch set by the second
adjustment screw member 77 is set to be a higher value,
even when a motion of switching to the second cam mem-
ber 79 is performed by the pitch switching cylinder 80,
the cam portion 791 does not reach the contact pin 741,
which does not allow to switch to the stitch pitch set by
the second adjustment screw member 77. That is, the
second adjustment screw member 77 is for setting a
small pitch.
[0085] As shown in Figs. 5 and 8A, one end portion of
the link body 82 is coupled to the plunger of the direction
switching cylinder 81, and the other end portion of the
link body 82 is coupled to one arm portion of a bell crank
member 83 supported turnably by the bed portion 21.
Moreover, the other arm portion of the bell crank member
83 is coupled to one end portion of the link body 84, and
the other end portion of the link body 84 is coupled to a
turning step portion of the switching arm 85 fixedly mount-
ed to the end portion of the adjustment shaft 72. With this
configuration, when the plunger of the direction switching
cylinder 81 performs a backward motion, turning force in
a clockwise direction in Figs. 6A to 8B is given to the
adjustment shaft 72 via the link members 82 and 84, the
bell crank member 83, and the switching arm 85. There-
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by, the respective contact pins 731, 741 move from the
forward feed adjusting portions 785, 795 toward the back-
ward feed adjusting portions 786 and 796 side in the re-
spective cam portions 781, 791, and even in the case
where sewing is performed at any stitch pitch set by the
first or second adjustment screw member 76, 77, switch-
ing is carried out from forward feeding to backward feed-
ing.
[0086] A marking 821 is marked along the way of the
above-described link body 82. This is marked for detect-
ing a motion of the slight operation amount because it is
necessary for the direction switching cylinder 81 to carry
out driving in a slight operation amount to an extent that
the sewing direction is not switched in pitch switching
control which will be described later.
[0087] That is, an optical position detecting sensor 87
(an example of detecting means) that detects the marking
821 is installed together to the link body 82, and when
the plunger of the direction switching cylinder 81 moves
backward by a slight operation amount set in advance,
the marking 821 enters the range of detection by the po-
sition detecting sensor 87, to output a detection signal.
Thereby, when a motion in the slight operation amount
is detected, control for stopping the direction switching
cylinder 81 so as not to cause a further motion is per-
formed.
[0088] Control System of Sewing Machine
[0089] A control system of the sewing machine 10 will
be described with reference to Fig. 9.
[0090] The sewing machine 10 includes a control unit
90 which performs motion controls in the respective con-
figurations. A solenoid valve 802 that controls the motion
of the pitch switching cylinder 80, and a solenoid valve
811 that controls the motion of the direction switching
cylinder 81 are connected to the control unit 90 via re-
spective drive circuits 803 and 812, and the aforemen-
tioned position detecting sensor 87 installed together to
the direction switching cylinder 81 as well is connected
to the control unit 90.
[0091] Further, a pitch selecting switch 95 that switch-
es the stitch pitch set by the first adjustment screw mem-
ber 76 to the stitch pitch set by the second adjustment
screw member 77, and a direction selecting switch 96
that switches between the forward and backward sewing
directions are connected to the control unit 90 via an in-
terface 97.
[0092] Further, the sewing machine motor 16 and an
encoder 17 that detects the number of rotations of the
sewing machine motor 16 are connected to the control
unit 90 via a motor drive circuit 161.
[0093] The control unit 90 includes a CPU 91, a ROM
92, a RAM 93, and an EEPROM 94, and controls the
sewing machine motor 16 to keep a target speed while
monitoring an output from the encoder 17.
[0094] The cloth feed adjusting device of the present
embodiment includes the cloth feed adjusting mecha-
nism 70 and the control system shown in Fig. 9.
[0095] Pitch switching control

[0096] Pitch switching control that the control unit 90
performs with respect to the cloth feed adjusting mech-
anism 70 will be described in a timing chart shown in Fig.
10.
[0097] First, on the premise of the motion, as shown
in Fig. 6B, sewing is being performed at the stitch pitch
set by the first adjustment screw member 76 in a state
in which the contact pin 731 is in contact with the cam
portion 781 of the first cam member 78. At this time, the
pitch switching cylinder 80 is in a state in which the plung-
er moved backward, and as shown in Fig. 7A, the second
cam member 79 is spaced from the second adjustment
screw member 77. Moreover, the direction switching cyl-
inder 81 is, as shown in Fig. 8A, in a state in which the
plunger is moved forward, and the contact pin 731 is in
contact with the forward feed adjusting portion 785 in the
cam portion 781 of the first cam member 78 which is
currently selected.
[0098] When the pitch selecting switch 95 is pressed
(ON in Fig. 10A), the control unit 90 controls the solenoid
valve 811 to move the plunger of the direction switching
cylinder 81 backward (ON in Fig. 10B). Further, at the
same time, the control unit 90 controls the solenoid valve
802 to move the plunger of the pitch switching cylinder
80 forward (ON in Fig. 10C).
[0099] By this motion of the direction switching cylinder
81, the adjustment shaft 72 is caused to turn in a clock-
wise direction in Figs. 7A and 7B, the contact pin 741
moves in the direction so as to separate away from the
forward feed adjusting portion 795 of the cam portion
791. Simultaneously, as shown in Fig. 7B, the pitch
switching cylinder 80 pushes the upper end portion of
the second cam member 79, to move the cam portion
791 toward the contact pin 741 side. At this time, because
the contact pin 731 moves in the direction so as to sep-
arate away from the forward feed adjusting portion 785,
and the contact pin 741 moves in the direction so as to
separate away from the forward feed adjusting portion
795, sliding motions between these contact pins and the
cam portions are avoided or reduced. Accordingly, the
pitch switching cylinder 80 is capable of smoothly per-
forming the switching motion with a small output.
[0100] On the other hand, when the plunger of the di-
rection switching cylinder 81 moves backward to an ex-
tent, the marking 821 is detected by the position detecting
sensor 87 (Fig. 8B and ON in Fig. 10D), and the control
unit 90 stops the actuation of the direction switching cyl-
inder 81 simultaneously with this detection by the sensor
(OFF in Fig. 10B), and the plunger is returned into the
forward-movement state.
[0101] Thereby, the contact pin 741 is returned before
the contact pin 741 reaches the backward feed adjusting
portion 796 of the cam portion 791, and the contact pin
741 contacts the forward feed adjusting portion 795, to
set to the stitch pitch set by the second adjustment screw
member 77.
[0102] In addition, when the pitch selecting switch 95
is pressed again (OFF in Fig. 10A), the plunger of the
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pitch switching cylinder 80 moves backward (OFF in Fig.
10C), and the cam portion 791 of the second cam mem-
ber 79 is separated from the contact pin 741, and the
cam portion 781 of the first cam member 78 again con-
tacts the contact pin 731, to return to the stitch pitch set
by the first adjustment screw member 76.
[0103] In the sewing machine 10, in the pitch switching
control, at the time of switching to the stitch pitch set by
the second adjustment screw member 77 from the state
in which the stitch pitch set by the first adjustment screw
member 76 is selected, the direction switching cylinder
81 is, simultaneously with the pitch switching cylinder 80,
driven within the range in which the sewing direction is
not switched.
[0104] In this manner, because the respective contact
pins 731, 741 produce movement from the forward feed
adjusting portions 785, 795 toward the backward feed
adjusting portions 786 and 796 side, and the pitch switch-
ing cylinder 80 performs the switching motion to the sec-
ond cam member 79 at that time, and therefore, sliding
contact between the contact pin 731 and the cam portion
781 of the first cam member 85, and sliding contact be-
tween the contact pin 741 and the cam portion 791 of the
second cam member 79 are avoided or reduced. Accord-
ingly, sliding friction is reduced, and the load on the pitch
switching cylinder 80 is reduced, which makes it possible
to use a downsized cylinder with a small output.
[0105] Further, it becomes possible to more rapidly
perform a switching motion by a reduction in sliding fric-
tion.
[0106] Moreover, due to a reduction in sliding friction,
it becomes possible to reduce wear of the members,
which makes it possible to achieve an improvement in
durability and maintenance efficiency.
[0107] Further, in the sewing machine 10, the actuation
of the direction switching cylinder 81 in the pitch switching
control is preferably performed within the range in which
the contact pin 741 does not reach the backward feed
adjusting portion 796. In order to satisfy this condition,
the position detecting sensor 87 that detects that the di-
rection switching cylinder 81 performs a motion to a cer-
tain range is provided, to perform the control for stopping
the direction switching cylinder 81 upon detection by the
position detecting sensor 87.
[0108] In this manner, it becomes possible to cause
the direction switching cylinder 81 to perform a motion in
an appropriate operation amount, which makes it possi-
ble avoid the situation in which the contact pin 741 con-
tacts the backward feed adjusting portion 796, to cause
sliding friction, or the like, a more secure motion is per-
formed, that makes it possible to achieve an improve-
ment in reliability of the mechanism.
[0109] In the sewing machine 10, in order to perform
a slight motion of the direction switching cylinder 81 in
the pitch switching control, when an actual operation
amount reaches a target value by the position detecting
sensor 87, the control for stopping the direction switching
cylinder 81 is performed. However, the condition for stop-

ping the direction switching cylinder 81 is not limited to
an operation amount, and may be set according to an
operation time, for example.
[0110] For example, in the case where a required op-
eration time until the contact pin 741 reaches the back-
ward feed adjusting portion 796 from the forward feed
adjusting portion 795 by the direction switching cylinder
81 is known in advance, a time shorter than the required
operation time may be determined as an actuation time
of the direction switching cylinder 81, to perform the con-
trol for stopping the direction switching cylinder 81 at a
point in time of passage of the actuation time.
[0111] For example, in the case where the above-de-
scribed required operation time is 10 [ms], when a time
shorter than the required operation time of 10 [ms], for
example, 5 [ms] is measured from the start of driving of
the direction switching cylinder 81 by a built-in clock (an
example of clocking means) of the CPU 91 of the control
unit 90, the control for stopping the actuation of the di-
rection switching cylinder 81 is performed.
[0112] Thereby, in the pitch switching control, it is pos-
sible to actuate the direction switching cylinder 81 in a
slight operation amount, which makes it possible to ob-
tain the effect which is the same as in the case where
the position detecting sensor 87 is used.
[0113] Second Embodiment
[0114] As a second embodiment, another example of
a cloth feed adjusting mechanism will be described based
on Figs. 11 and 13. In these drawings, illustration of the
feed adjusting body 55 is omitted, and only the pivot 56
thereof is illustrated. Further, the feed adjusting body 55
and the feeding device 40 have the mechanisms which
are the same as those in the first embodiment.
[0115] The aforementioned cloth feed adjusting mech-
anism 70 includes the two feed adjusting arms 73, 74,
and the two cam members 78, 79. However, this cloth
feed adjusting mechanism 70A is different from the cloth
feed adjusting mechanism 70 in the point that a single
feed adjusting arm and a single cam member are used.
[0116] The cloth feed adjusting mechanism 70A in-
cludes an input arm 71A which is fixedly mounted to the
feed adjusting body 55 via the pivot 56, an adjustment
shaft 72A which is supported rotatably so as to be along
the X-axis direction in the bed portion 21, a feed adjusting
arm 73A which is fixedly mounted to the adjustment shaft
72A, a link body 75A which couples the feed adjusting
arm 73A and the turning end portion of the input arm 71A,
first and second adjustment screw members 76A, 77A
(examples as first and second adjusting members) which
configure the setting of stitch pitches by manual dialing
operations, a cam member 78A which is supported turn-
ably around the X-axis in the bed portion 21, a pitch
switching cylinder 80A (an example of a pitch switching
actuator) that switches between stitch pitches respec-
tively set by the first and second adjustment screw mem-
bers 76A, 77A, a direction switching cylinder 81A (an
example of a feed direction switching actuator) that
switches between the forward and backward sewing di-
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rections, and a switching arm 85A which transmits an
output of the direction switching cylinder 81A to the ad-
justment shaft 72A.
[0117] The adjustment shaft 72A, the feed adjusting
arms 73A, and the switching arm 85A are fixedly coupled
to one another, and function as a turning unit 86A which
integrally perform a turning motion around the X-axis in
the bed portion 21.
[0118] The input arm 71A radially extends centering
around the pivot 56 along the X-axis direction. The input
arm 71A is capable of being interlocked with the feed
adjusting arm 73A capable of turning around the X-axis
by the link body 75A.
[0119] The feed adjusting arm 73 includes a boss-
shaped contact pin 731A (an example of a contact por-
tion) which projects along the X-axis direction on the side
surface portion thereof, and is configured to contact a
cam portion 781A of the cam member 78A, to fix a turning
angle around the adjustment shaft 72A of the feed ad-
justing arm 73A.
[0120] The first and second adjustment screw mem-
bers 76A, 77A have substantially the same structures as
the aforementioned adjustment screw members 76, 77.
Accordingly, the first and second adjustment screw mem-
bers 76A, 77A include shaft portions 762A, 772A which
make forward and backward movements by rotation op-
erations of dial portions 761A, 771A.
[0121] In the case of the first and second adjustment
screw members 76A, 77A as well, normally, sewing is
performed at the stitch pitch set by the first adjustment
screw member 76A, it is possible to switch the stitch pitch
to the stitch pitch set by the second adjustment screw
member 77A by an actuation of the pitch switching cyl-
inder 80A.
[0122] Further, in the point that sewing is performed at
the same setup stitch pitch in the cases of forward feeding
and backward feeding, and it is necessary to make the
stitch pitch set by the second adjustment screw member
77A smaller than the stitch pitch set by the first adjust-
ment screw member 76A, the first and second adjust-
ment screw members 76A, 77A are the same as those
of the respective adjustment screw members 76, 77.
[0123] However, the first and second adjustment
screw members 76A, 77A are disposed one above the
other such that the first adjustment screw member 76A
is on the upper side, on the side surface of the sewing
machine frame.
[0124] The cam member 78A is installed on the front
side of the shaft portions 762A, 772A arranged one above
the other inside the sewing machine frame 20.
[0125] In the cam member 78A, first and second con-
tact surfaces 787A, 788A with which the shaft portions
762A, 772A respectively come into contact are provided
one above the other, and a turning shaft 782A (an exam-
ple of a pivot) along the X-axis direction is included be-
tween the contact surfaces 787A, 788A. Further, a tor-
sion coil spring 789A which pushes the first contact sur-
face 787A of the cam member 78A in a direction in which

first contact surface 787A firmly presses the first adjust-
ment screw member 76A is attached to the turning shaft
782A.
[0126] Moreover, the cam member 78A is disposed
adjacent to the feed adjusting arm 73A in the X-axis di-
rection, and the cam portion 781A formed in the vicinity
of the end portion on the opposite side of the respective
contact surfaces 787A, 788A of the cam member 78A
engages the contact pin 731A of the feed adjusting arm
73A.
[0127] As shown in Fig. 13, the cam portion 781A of
the cam member 78A is formed so as to be perforated
into a substantially triangle with respect to the cam mem-
ber 78A forming a plate shape. In this cam portion 781A,
a region corresponding to one side of the triangle is a
forward feed adjusting portion 785A, a region corre-
sponding to one side which faces adjacent to the forward
feed adjusting portion 785A is a backward feed adjusting
portion 786A, and a region corresponding to the vertex
between the adjusting portions 785A, 786A is an inter-
mediate position 784A.
[0128] This cloth feed adjusting mechanism 70A has
the feature that, as mentioned above, the cam member
78A and the feed adjusting arm 73A are each composed
of one member, to achieve switching of setup stitch pitch-
es by the two adjustment screw members 76A, 77A.
[0129] The principle of actuation will be described.
First, when a desired stitch pitch is set and adjusted by
the first adjustment screw member 76A, and a desired
stitch pitch is set and adjusted by the second adjustment
screw member 77A so as to be smaller than that of the
first adjustment screw member 76A, the cam member
78A firmly presses the first adjustment screw member
76A with its contact surface 787A by the torsion coil
spring 789A, to form a gap between the contact surface
788A and the second adjustment screw member 77A.
[0130] The contact pin 731A shown by the solid line in
Fig. 13 indicates a contacting position with respect to the
forward feed adjusting portion 785A at that time.
[0131] At the time of switching the pitch, the pitch
switching cylinder 80A is actuated, and the plunger push-
es the top surface in the vicinity of the rear end portion
of the cam member 78A downward. Thereby, turning the
cam member 78A in the anticlockwise direction in the
drawing centering around the turning shaft 782A, to
switch to a state in which the contact surface 788A firmly
presses the second adjustment screw member 77A.
When the cam member 78A turns in the anticlockwise
direction, the contact pin 731A moves toward the inter-
mediate position 784A while sliding over the forward feed
adjusting portion 785A (the contact pin 731A by the al-
ternate long and two short dashed line), and therefore,
the feed adjusting arm 73A (not shown in Fig. 13) engag-
ing the contact pin 731A turns in the clockwise direction
in Fig. 13. Thereby, turning the feed adjusting body 55
along with the feed adjusting arm 73A, to switch to the
stitch pitch set by the second adjustment screw member
77A.

19 20 



EP 2 617 884 A1

12

5

10

15

20

25

30

35

40

45

50

55

[0132] Further, the direction switching cylinder 81A
gives turning in the arrow direction (the clockwise direc-
tion) in Fig. 12 to the switching arm 85A at the time of
switching from forward feeding to backward feeding.
Thereby, turning the feed adjusting arm 73A along with
the switching arm 85A in a clockwise direction, to move
the contact pin 731A to a position of 731R in Fig. 13.
Thereby, bringing the contact pin 731A into contact with
the backward feed adjusting portion 786A, to be able to
turn the feed adjusting body 55 so as to perform backward
feeding at the setup stitch pitch.
[0133] The pitch switching control in the cloth feed ad-
justing mechanism 70A with such a configuration will be
described. In the case of the cloth feed adjusting mech-
anism 70A as well, a marking is attached to a forward
and backward motion region in the same way as the di-
rection switching cylinder 81 mentioned above, and a
slight motion to an extent that forward feeding is not
switched to backward feeding is detected by a position
detecting sensor.
[0134] Then, with respect to the pitch switching cylin-
der 80A and the direction switching cylinder, the motion
control which is the same as that shown by the timing
chart of Fig. 10 with respect to the pitch switching cylinder
80 and the direction switching cylinder 81 mentioned
above is performed.
[0135] That is, at the time of switching the pitch, the
pitch switching cylinder 80A and the direction switching
cylinder simultaneously start actuations. Thus, the con-
tact pin 731A is spaced from the forward feed adjusting
portion 785A of the cam portion 781A by the direction
switching cylinder, and simultaneously, the cam member
78A is turned by the pitch switching cylinder 80A. There-
fore, the contact pin 731A moves to the setting position
by the second adjustment screw member 77A without
sliding over the forward feed adjusting portion 785A.
[0136] Further, with respect to the direction switching
cylinder, because the plunger is returned to the original
position when a slight motion is detected by the position
detecting sensor, it is possible to move the contact pin
731A to a planned position.
[0137] That is, with respect to this cloth feed adjusting
mechanism 70A as well, in the same way in the case of
the cloth feed adjusting mechanism 70, it is possible to
achieve downsizing, and achieve an improvement in mo-
tion rapidity and a reduction in sliding friction of the re-
spective members with respect to the pitch switching cyl-
inder 80A.
[0138] Third Embodiment
[0139] As a third embodiment, another example of the
transmission mechanism 48 which converts rotary drive
force of the up-down feed shaft 43 into reciprocation-
turning drive force, to transmit the force to the horizontal
feed shaft 46 will be described. That is, the aforemen-
tioned cloth feed adjusting mechanisms 70 and 70A are
both applicable not only to the transmission mechanism
48, but also to a transmission mechanism 48B shown
hereinafter. In the description of the transmission mech-

anism 48B, the same reference numerals are given for
the same configuration of the sewing machine 10 men-
tioned above, and overlapping descriptions will be omit-
ted.
[0140] The transmission mechanism 48B includes an
eccentric cam 49B fixedly mounted to the up-down feed
shaft 43, a crank rod 50B whose one end portion is cou-
pled to the up-down feed shaft 43 via the eccentric cam
49B, an oscillating arm 51B which is fixedly mounted to
the horizontal shaft 46, to oscillate centering around the
horizontal shaft 46, and a feeding amount variable portion
52B which couples the other end portion of the crank rod
50B and the oscillation end portion of the oscillating arm
51B, and is capable of adjusting a width of a reciproca-
tion-turning angle transmitted to the horizontal feed shaft
46.
[0141] The feeding amount variable portion 52B in-
cludes a link body 53B whose one end portion in the
longitudinal direction is coupled to the oscillation end por-
tion of the oscillating arm 51B, and whose intermediate
portion is coupled to the other end portion of the crank
rod 50B, a pair of square pieces 54B which are held by
the other end portion of the link body 53B, a feed adjusting
body 55B having a guide groove 551B that guides the
square pieces 54B, and a pivot 56B which allows the
feed adjusting body 55B to be turnable around the Y-axis.
[0142] The link body 53B is coupled turnably around
the Y-axis to the oscillating arm 51B, the square pieces
54B, and the crank rod 50B respectively with the both
end portions and the intermediate portion.
[0143] Because the other end portion of the crank rod
50B is coupled to the intermediate portion of the link body
53B, when the up-down feed shaft 43 rotates, a recipro-
cating motion containing a vertical direction component
is given to the link body 53B. The square pieces 54B are
attached to the other end portion of the link body 53B,
and the square pieces 54B are structured so as to reg-
ulate its moving direction by the guide groove 551B
formed in the feed adjusting body 55B.
[0144] In this case, for example, as shown in Fig. 15,
when the guide groove 551B is directed in the vertical
direction, the reciprocating motion input from the crank
rod 50B to the link body 53B is substantially in the vertical
direction, and the link body 53B performs a reciprocation-
turning motion with a coupling portion with the oscillating
arm 51B serving as a fulcrum. Therefore, the turning end
portion side of the oscillating arm 51B is a substantially
resting state, and no turning motion is transmitted to the
horizontal feed shaft 46. That is, this direction is a neutral
angle in the feed adjusting body 55B.
[0145] When the feed adjusting body 55B is turned in
any direction from the neutral angle, the guide groove
551B is inclined in an oblique direction, and therefore, a
reciprocating motion component in a right and left direc-
tion (in the X-axis direction) is generated in the link body
53B, and this is transmitted to the turning end portion of
the oscillating arm 51B as well, thereby transmitting the
turning motion to the horizontal feed shaft 46 as well. A
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stroke of the reciprocation-turning transmitted to the hor-
izontal feed shaft 46 varies according to an angular var-
iation amount of the feed adjusting body 55B from the
neutral angle.
[0146] Further, depending on whether the feed adjust-
ing body 55B is turned in the clockwise direction or the
anticlockwise direction from the neutral angle, the phase
of the reciprocating motion transmitted to the horizontal
feed shaft 46 is inverted. Accordingly, it is possible to
optionally adjust stitch pitches in the forward direction
and the backward direction according to turning angles
in the respective directions.
[0147] The aforementioned cloth feed adjusting mech-
anisms 70, 70A are able to function in all the same ways
as the transmission mechanism 48 by mounting the input
arms 71, 71A to the pivot 56B in the transmission mech-
anism 48B.
[0148] While the first and second adjustment screw
members have been described as examples of the first
and second adjusting members in the embodiment de-
scribed above, one or both of the first and second ad-
justing members may not necessarily have a screw struc-
ture in so far as they move forward or backward when
operated. Further, while the pitch switching cylinder and
the direction switching cylinder have been described as
examples of the pitch switching actuator and the feed
direction switching actuator in the embodiment described
above, one or both of the pitch switching actuator and
the feed direction switching actuator may be actuators
other than the cylinders.

Claims

1. A cloth feed adjusting device of a sewing machine
comprising:

at least one cam member (78, 79, 78A) support-
ed by a machine frame (20) in a rotatable man-
ner by a pivot (782, 792, 782A);
a first adjusting member (76, 76A) configured to
move forward or backward when operated, and
to push the at least one cam member (78, 79,
78A) to regulate a rotational position of the at
least one cam member (78, 79, 78A);
a second adjusting member (77, 77A) config-
ured to move forward or backward when oper-
ated;
a pitch switching actuator (80, 80A) coupled to
the at least one cam member (78, 79, 78A), and
configured to cause the at least one cam mem-
ber (78, 79, 78A) to contact or separate from the
second adjusting member (77, 77A); and
a control unit (90) configured to drive the pitch
switching actuator (80, 80A),
wherein the at least one cam member (78, 79,
78A) comprises a cam portion (781, 791, 781A)
which is formed such that a forward feed adjust-

ing portion (785, 795, 785A) capable of adjusting
a stitch pitch in a forward feeding and a back-
ward feed adjusting portion (786, 796, 786A) ca-
pable of adjusting a stitch pitch in a backward
feeding face each other and have a border at an
intermediate position (784, 794, 784A) at which
a stitch pitch becomes 0,
characterized in that the cloth feed adjusting
device further comprises:

a turning unit (86, 86A) comprising a contact
portion (731, 741, 731A) capable of contact-
ing the cam portion (781, 791, 781A), and
supported so as to be rotatable about one
axis (72, 72A) with respect to the machine
frame (20) to change, in accordance with a
rotation angle thereof, the stitch pitch in a
range from the forward feeding to the back-
ward feeding; and
a feed direction switching actuator (81, 81A)
configured to rotate the turning unit (86,
86A) such that the contact portion (731, 741,
731A) moves between the forward feed ad-
justing portion (785, 795, 785A) and the
backward feed adjusting portion (786, 796,
786A) of the cam portion (781, 791, 781A),
thereby switching a stitch direction from one
of a forward feed direction and a backward
feed direction to the other,
wherein, at the time of starting the operation
of the pitch switching actuator (80,80A), the
control unit (90) drives the feed direction
switching actuator (81, 81A) in a range in
which the stitch direction is not switched.

2. The cloth feed adjusting device of the sewing ma-
chine according to claim 1, wherein the at least one
cam member (78, 79, 78A) comprises:

a first cam member (78) supported by the ma-
chine frame (20) in a rotatable manner by a first
pivot (782) with respect to, and
a second cam member (79) supported by the
machine frame (20) in a rotatable manner by a
second pivot (792) and capable of contacting
and separating from the second adjusting mem-
ber, wherein a rotational position thereof is reg-
ulated by being pushed when contacting the
second adjusting member,
the first adjusting member (76) pushes the first
cam member (78) to regulate the rotational po-
sition of the first cam member (78),
when the second adjusting member (77) con-
tacts the second cam member (79), the second
adjusting member (77) pushes the second cam
member (79) to regulate the rotational position
of the second cam member (79),
the pitch switching actuator is coupled to the
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second cam member (79), and causes the sec-
ond cam member (79) to contact or separate
from the second adjusting member (77),
the first cam member (78) comprises a first cam
portion (781) which is formed such that a forward
feed adjusting portion (785) capable of setting
a stitch pitch in the forward feed direction and a
backward feed adjusting portion (786) capable
of setting a stitch pitch in the backward feed di-
rection face each other and have an intermedi-
ate position (784) as a border at which the stitch
pitch becomes 0,
the second cam member (79) comprises a sec-
ond cam portion (791) which is formed such that
a forward feed adjusting portion (795) capable
of setting the stitch pitch in the forward feed di-
rection and a backward feed adjusting portion
(796) capable of setting the stitch pitch in the
backward feed direction face each other and
have a border at an intermediate position (794)
at which a stitch pitch becomes 0,
the contact portion (731, 741) is capable of con-
tacting one of the first cam portion (781) and the
second cam portion (791), and
the feed direction switching actuator (81) rotates
the turning unit (86) such that the contact portion
(731, 741) moves between the forward feed ad-
justing portion (785, 795) and the backward feed
adjusting portion (786, 796) of one of the first
and second cam portions (781, 791), thereby
switching the stitch direction from one of the for-
ward feed direction and the backward feed di-
rection to the other.

3. The cloth feed adjusting device of the sewing ma-
chine according to claim 1 or 2, further comprising
detecting means (87) for detecting a predetermined
operation amount of the feed direction switching ac-
tuator (81,81A),
wherein the control unit (90) performs the operation
of the feed direction switching actuator (81, 81A) at
the time of starting the operation of the pitch switch-
ing actuator (80, 80A) until the detecting means (87)
detects the predetermined operation amount.

4. The cloth feed adjusting device of the sewing ma-
chine according to claim 1 or 2, further comprising
clocking means (91) for measuring an operation time
of the feed direction switching actuator (81, 81A),
wherein the control unit (90) performs the operation
of the feed direction switching actuator (81, 81A) at
the time of starting the operation of the pitch switch-
ing actuator (80), 80A) until the clocking means (91)
measures a predetermined operation time.
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