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(54) Let-off device of loom using positive easing mechanism

(57) A let-off device (1) of a loom uses a positive eas-
ing mechanism (5), which includes a tension lever (10)
supporting the easing roller (4) and swingably supported
by a first shaft (10a), a second lever (20) supporting the
first shaft (10a) and swingably provided at a second shaft
(20a) fixedly arranged at a frame (F) of the loom, and a
drive mechanism (30) coupled to the tension lever (10)

and driving the tension lever (10) to swing. The drive
mechanism (30) includes a drive portion (31) fixed to the
frame (F), and a connecting rod (32) coupled to the drive
portion (31). The connecting rod (32) is coupled to the
tension lever (10) via a third lever (33) and a link (36),
the third lever (33) swingably provided at a third shaft
(33a) fixedly arranged at the frame (F), the link (36) cou-
pled to the third lever (33).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a let-off device
of a loom using a positive easing mechanism. The pos-
itive easing mechanism causes an easing roller to posi-
tively perform an easing operation. The easing roller
guides warps let off from a let-off beam. A tension detec-
tor is attached to the easing roller via a tension lever etc.
The easing roller is commonly used for the easing oper-
ation and detection of a warp tension.

2. Description of the Related Art

[0002] Fig. 6 illustrates a let-off device of a loom using
a positive easing mechanism according to related art. In
the following description, a coupling portion close to a
drive device is called driving-side end part and a coupling
portion far from the drive device is called driven-side end
part for members of the let-off device of the loom in view
of the coupling order from the drive device. Warps 101
let off from a let-off beam 100 are guided to an easing
roller 103 via a back roller 102, and then are guided to a
cloth fell. Either end of the easing roller 103 is supported
by an intermediate part of a tension lever 104. The driven-
side end part (i.e., support point) of the tension lever 104
is swingably supported by a first shaft 105. The driving-
side end part of the tension lever 104 is coupled to the
driven-side end part of a connecting rod 106 which is
capable of being advanced and retracted. An eccentric
crank portion 107, serving as a drive portion, is supported
by a frame of the loom and coupled to the driving-side
end part of the connecting rod 106. The first shaft 105 is
supported by the driving-side end part of a second lever
108. An intermediate portion of the second lever 108 is
supported by a second shaft 109. The second shaft 109
is supported swingably with respect to the frame. Hence,
the positive easing mechanism causes the driven-side
end part of the connecting rod 106 to be advanced or
retracted because of driving of the eccentric crank portion
107. The advancement and retraction cause the tension
lever 104 to swing around the first shaft 105 as the sup-
port point. Consequently, the easing roller 103 is dis-
placed.
[0003] The let-off device of the loom also includes a
warp tension detection mechanism which detects a warp
tension to be transmitted to the easing roller 103. The
warp tension detection mechanism uses part of the pos-
itive easing mechanism. A tension detector 110 is ar-
ranged between and coupled to the driven-side end part
of the second lever 108 and the frame of the loom. A
force acting on the easing roller 103 because of a tension
of the warps 101 acts on the second lever 108, which
uses the second shaft 109 as the support point, succes-
sively via the tension lever 104 and the first shaft 105.

The tension detector 110 detects the acting force and
hence detects the warp tension. A similar mechanism to
that in Fig. 6 is disclosed in Japanese Unexamined Patent
Application Publication No. 2008-19516.
[0004] Meanwhile, there is provided a let-off device of
a loom using the above-described positive easing mech-
anism, in which an easing amount is adjustable. For ex-
ample, the easing amount is adjusted by changing a cou-
pling position between the tension lever 104 and the con-
necting rod 106.
[0005] In the let-off device of related art, however,
when the easing amount is adjusted by changing the cou-
pling position between the tension lever 104 and the con-
necting rod 106, a phenomenon may occur in which a
detection value detected by the tension detector varies
although the warp tension is not changed. In the loom,
the warp tension is controlled on the basis of the detection
value detected by the tension detector. Hence, when the
detection value for the same warp tension varies between
situations before and after an adjustment, the warp ten-
sion control may be incorrect, and the quality of a woven
fabric may be degraded.
[0006] The inventor of the subject application has stud-
ied on this, and has found that the detection varies be-
tween the situations before and after the adjustment be-
cause an angle defined by the tension lever 104 and the
connecting rod 106 varies between the situations before
and after the adjustment and because a distance from
the coupling position between the tension lever 104 and
the connecting rod 106 to the first shaft 105 (swing sup-
port point) varies between the situations before and after
the adjustment.
[0007] More specifically, describing this on the basis
of the structure of the let-off device, with reference to Fig.
6, the tension lever 104 is supported at two points includ-
ing a pin P1 at the coupling position between the tension
lever 104 and the connecting rod 106, and the first shaft
105. The first shaft 105, which supports one of the two
points of the tension lever 104, is supported by the sec-
ond shaft 109 via the second lever 108. The pin P1, which
is the other of the two points of the tension lever 104 is
supported by the eccentric crank portion 107 via the con-
necting rod 106.
[0008] In the let-off device with the above-described
structure, when the coupling position between the ten-
sion lever 104 and the connecting rod 106 is changed to
adjust the easing amount, the other of the two points for
supporting the tension lever 104 is displaced. Hence, the
tension lever 104 may incline around the one of the two
points as a support point. With the inclination, the angle
defined by the tension lever 104 and the connecting rod
106 varies between the situations before and after the
adjustment.
[0009] When the angle defined by the tension lever
104 and the connecting rod 106 varies, the detection val-
ue of the tension detector 110 also varies because of the
following reason. Referring to Fig. 6, the tension lever
104 is supported at the two points of the pin P1 at the
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coupling position to the connecting rod 106, and the first
shaft 105. Also, the connecting rod 106 is supported at
the pin P1 at the coupling position to the tension lever
104. The connecting rod 106 is rotatable at the coupling
position to the drive portion (eccentric crank portion 107).
Accordingly, regarding a force acting on the pin P1 at the
coupling position between the tension lever 104 and the
connecting rod 106, a component of the force in a longi-
tudinal direction of the connecting rod 106 is supported
by the pin P1, and components of the force in other di-
rections are supported by the first shaft 105 via the ten-
sion lever 104.
[0010] To be more specific, a resultant force of the
warp tension acts on the easing roller 103. The resultant
force acts on the tension lever 104 which supports the
easing roller 103. Assuming that the resultant force of
the warp tension acting on a shaft 103a of the easing
roller 103 is a vector F1, the vector F1 is divided into a
vector F2 along an extension line from the pin P1 and a
vector F3 along an extension line from the first shaft 105.
The vectors F2 and F3 respectively act on the pin P1 and
the first shaft 105 along the extension lines.
[0011] At the pin P1, the vector F2 acting on the pin
P1 is divided into a vector F4, which is a component in
the longitudinal direction of the connecting rod 106, and
a vector F5, which is a component along an extension
line from the first shaft 105. As described above, regard-
ing the force acting on the coupling position between the
tension lever 104 and the connecting rod 106, only the
component of the force in the longitudinal direction of the
connecting rod 106 is supported by the pin P1, and the
components of the force in the other directions are sup-
ported by the first shaft 105 via the tension lever 104.
Hence, at the pin P1, only the vector F4 is supported by
the pin P1, and the vector F5 is supported by the first
shaft 105 via the tension lever 104.
[0012] For example, when an angle defined by a line
connecting the pin P1 and the first shaft 105 is 90°, as-
suming that an angle defined by a line connecting the pin
P1 and the shaft 103a and a line connecting the pin P1
and the first shaft 105 is α°, the component of the vector
F2 at the pin P1 in the longitudinal direction of the con-
necting rod 106 is expressed as F4 = F2�sinα°, and the
component along the extension line from the first shaft
105 is expressed as F5 = F2�cosα°. If the angle, which
is defined by the connecting rod 106 and the line con-
necting the pin P1 and the first shaft 105, is deviated from
90° by θ°, the component in the longitudinal direction of
the connecting rod 106 becomes F4’ = F4�secθ°, and
the component along the extension line from the first shaft
105 becomes F5’ = F5 + F4’�tanθ°.
[0013] As described above, when the angle defined by
the tension lever 104 and the connecting rod 106 varies,
the degree of force supported at the coupling position
between the tension lever 104 and the connecting rod
106 varies, and the degree of force supported by the first
shaft 105 varies. As a result, the detection value of the
tension detector 110 varies.

[0014] Changing the coupling position between the
tension lever 104 and the connecting rod 106 to adjust
the easing amount may change a lever length of the ten-
sion lever 104 (i.e., the distance from the coupling posi-
tion between the first shaft 105 and the connecting rod
106) and may increase a change in a force acting on the
first shaft 105, resulting in the detection value of the ten-
sion detector 110 further increasing.
[0015] There is a loom in which at least one of a warp
line height and a warp line length is adjustable. The term
"warp line length" used herein means a distance between
the easing roller 103 and a heald frame (not shown). In
the loom using the above-described let-off device, the
warp line height or the warp line length are adjusted by
moving the position of the first shaft 105 supporting the
tension lever 104 so as to change the position of the
tension lever 104 supporting the easing roller 103. Since
the first shaft 105 is supported by the second shaft 109
via the second lever 108, the position of the first shaft
105 (tension lever 104) is changed by changing the po-
sition of the second shaft 109 relative to the frame. When
the position of the first shaft 105 is changed to adjust the
warp line height and the warp line length, one of the two
points supporting the tension lever 104 is displaced.
Hence the angle defined by the tension lever 104 and
the connecting rod 106 may vary between situations be-
fore and after the adjustment. In this case, similarly to
the case of adjustment of the easing amount, the detec-
tion value of the warp tension may vary between the sit-
uations before and after the adjustment.

SUMMARY OF THE INVENTION

[0016] In light of the situations, an object of the present
invention is to increase a quality of a woven fabric while
decreasing a variation in detection value of a tension de-
tector between situations before and after adjustment of
an easing amount.
[0017] According to an aspect of the present invention,
a let-off device of a loom uses a positive easing mecha-
nism, which causes an easing roller to positively perform
an easing operation. The easing roller guides warps let
off from a let-off beam. The positive easing mechanism
includes a tension lever supporting the easing roller and
swingably supported by a first shaft, a second lever sup-
porting the first shaft and swingably provided at a second
shaft fixedly arranged at a frame of the loom, and a drive
mechanism coupled to the tension lever and driving the
tension lever to swing. The drive mechanism includes a
drive portion fixed to the frame of the loom, and a con-
necting rod coupled to the drive portion.
[0018] The connecting rod is coupled to the tension
lever via a third lever and a link, the third lever swingably
provided at a third shaft fixedly arranged at the frame,
the link coupled to the third lever.
[0019] The connecting rod is coupled to the tension
lever via a third lever and a link, the third lever swingably
provided at a third shaft which is fixedly arranged at the
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frame of the loom, the link coupled to the third lever.
[0020] Accordingly, the easing amount can be adjust-
ed by changing the coupling position between the con-
necting rod and the third lever. The angle defined by the
tension lever and the link would not vary between the
situations before and after the adjustment. The force ap-
plied when supported by the link due to the warp tension
acting on the easing roller does not vary, and hence, the
force applied when supported by the first shaft does not
vary. Consequently, the detection value of the tension
detector does not vary between the situations before and
after the adjustment. The control of the warp tension on
the basis of the detection value becomes correct, and
the quality of the woven fabric is increased.
[0021] The second shaft and the third shaft may be
supported by the frame of the loom, or fixedly arranged
via a support member fixed to the frame. To adjust the
warp line height and the warp line length, the second
shaft is moved. At this time, to prevent the angle defined
by the tension lever and the link from varying between
situations before and after the adjustment, i.e., to prevent
the detection value of the tension detector from varying
between the situations before and after the adjustment,
the third shaft is moved so as not to change the positional
relationship between the second shaft and the third shaft.
To easily adjust the warp line height and the warp line
length, the following configuration is preferred. That is,
the second shaft and the third shaft may be supported
by a pair of support members which are formed sepa-
rately from a pair of the left and right frames of the loom.
The support members are supported displaceably rela-
tive to the frames of the loom.
[0022] Accordingly, by displacing the support mem-
bers with respect to the pair of left and right frames of
the loom, the warp line height and the warp line length
can be easily adjusted without the angle defined by the
tension lever and the link varying.
[0023] Each of the support members may be formed
of a single member or a plurality of members. To easily,
individually, and further correctly adjust the warp line
height and the warp line length, the following configura-
tion is preferred. Each of the support members is formed
of two members including a first bracket member which
extends backward and is supported displaceably in an
up-down direction relative to the corresponding frame of
the loom and a second bracket member which is sup-
ported displaceably in a front-back direction relative to
the first bracket member, and the second shaft and the
third shaft are supported by the second bracket member.
[0024] Accordingly, by displacing the first bracket
member in the up-down direction or by displacing the
second bracket member in the front-back direction, the
warp line height and the warp line length can be adjusted
individually and further correctly.
[0025] The third lever may be coupled to the connect-
ing rod only at one position. Alternatively, the coupling
position may be changeable to adjust the easing amount
at the coupling position. To easily adjust the easing

amount, the following configuration is preferred. The third
lever may have at least two coupling positions to the con-
necting rod to allow an easing amount to be adjustable.
[0026] Accordingly, since the coupling position can be
changed with respect to a predetermined position, the
easing amount can be further easily adjusted.
[0027] The third lever may be formed of a single mem-
ber and arranged at an inner or outer side of the support
member. However, to decrease a whole length of the
easing roller, to decrease the inertia, to decrease the
cost, and to easily adjust the easing amount, the following
configuration is preferred. That is, the third lever may be
formed of two members including a first member which
is arranged at an inner side of the corresponding support
member and a second member which is arranged at an
outer side of the support member. The first member and
the second member may be coupled to each other by
the third shaft which penetrates through the support
member.
[0028] Accordingly, the first member arranged at the
inner side of the support member can be coupled to the
link, and the second member arranged at the outer side
of the support member can be coupled to the connecting
rod. The easing roller, the tension lever, and the link can
be arranged at the inner side of the corresponding sup-
port member, whereas the coupling position between the
third lever and the connecting rod can be arranged at the
outer side of the support member. Hence, the whole
length of the easing roller can be decreased, the inertia
can be decreased, and the cost can be decreased. In
addition, the easing amount can be easily adjusted at the
outer side of the support member.
[0029] The second lever may be formed of a single
member and arranged at an inner or outer side of the
support member. However, to easily adjust and replace
a tension detector, the following configuration is pre-
ferred. That is, the second lever may be formed of two
members including a third member which is arranged at
an inner side of the corresponding support member and
a fourth member which is arranged at an outer side of
the support member. The third member and the fourth
member may be coupled to each other by the second
shaft which penetrates through the support member.
[0030] Accordingly, the third member arranged at the
inner side of the support member can be coupled to the
tension lever, and the fourth member arranged at the
outer side of the support member can be coupled to the
tension detector. Hence, the tension detector can be ar-
ranged at the outer side with respect to the support mem-
ber, and the tension detector can be easily adjusted or
replaced.
[0031] The drive mechanism may be provided only at
one side of the frame. In this case, to transmit the easing
operation, the third shaft has to be inserted through the
pair of left and right frames, as a single shaft. Also, the
rigidity of the third shaft has to be increased to prevent
tension detection from becoming unstable because the
third shaft is twisted. The rigidity of a shaft can be in-
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creased by changing the diameter and material of the
shaft. However, if the diameter of the third shaft is in-
creased, the inertia of the third shaft is increased. If the
material of the shaft is changed, the manufacturing cost
is increased. To prevent such problems, the following
configuration is preferred. That is, a pair of the drive
mechanisms may be provided at both of the pair of left
and right frames. Also, the third shaft may be a pair of
shafts provided respectively for the support members.
[0032] Since the pair of the drive mechanisms are pro-
vided at both of the pair of left and right frames of the
loom, the rigidity of the third shaft does not have to be
increased as compared with the case in which the drive
mechanism is provided only at one of the frames. Ac-
cordingly, the third shaft can be decreased in weight, and
the inertia can be decreased. Since the third shaft is the
pair of shafts provided respectively for the support mem-
bers, the third shaft can be decreased in weight, and the
inertia can be further decreased.
[0033] The first shaft and the third shaft may be ar-
ranged at different sides with respect to the link when
viewed from axial directions of the shafts. However, when
the easing amount is adjusted in this case, the center of
amplitude of the link with respect to the tension lever may
be changed between situations before and after the ad-
justment.
[0034] This will be described in detail with reference
to Figs. 7 and 8. With reference to a tension lever 10, a
link 36 swings relative to the tension lever 10. The center
of amplitude of swinging is a position at an intermediate
point of amplitude of swinging when the link 36 swings
from an angle β1 of the link 36, at which the tension lever
10 is located at a most retracted position, to an angle β2
of the link 36, at which the tension lever 10 is located at
a most advanced position. Thus, the center of the ampli-
tude is a position, at which the angle to the tension lever
10 is (β1 + β2)/2.
[0035] Referring to Fig. 7, when a first shaft 10a and
the third shaft 33a are arranged at different sides with
respect to the link 36, for example, if the amplitude of
swinging is adjusted to increase the easing amount, the
angle β1 of the link 36 with respect to the tension lever
10 at the most retracted position and the angle β2 of the
link 36 with respect to the tension lever 10 at the most
advanced position are increased toward an obtuse angle
side. Hence, the angle as the center of the amplitude (β1
+ β2)/2 is also increased toward the obtuse angle side.
Typically, the warp tension varies because of shedding
of warps and beating up in a single cycle of a loom. Al-
though easing is performed, the variation cannot be com-
pletely eliminated. Therefore, for the tension control of
the let-off device, detection values of the warp tensions,
which are detected a plurality of times during a single
cycle (or a predetermined average period) of the loom,
may be averaged, and the average value may be used
as a warp tension value for the control. However, when
the average value of the warp tensions is used, if the
center of the amplitude varies, the calculated warp ten-

sion value (average value) may vary between situations
before and after the adjustment of the easing amount
although the actual warp tension is not changed. Conse-
quently, in the case of the tension control of the let-off
device in which the average value is used as the warp
tension value, the control of the warp tension may be-
come incorrect, and the quality of a woven fabric may be
degraded. To prevent this, the following configuration is
preferred. That is, referring to Fig. 8, the first shaft 10a
and the third shaft 33a may be arranged at the same side
with respect to the link 36 when viewed from a direction
parallel to axial directions of the first shaft 10a and the
third shaft 33a.
[0036] Accordingly, even when the easing amount is
adjusted, a change can be prevented from appearing at
the center of the amplitude of the link with respect to the
tension lever, between the situations before and after the
adjustment. Hence, in a single cycle of the loom, even
when the average value of the detection values detected
a plurality of times is used as the warp tension value for
the tension control, the detection values can be treated
substantially equivalently between the situations before
and after the adjustment of the easing amount. Thus, the
quality of the woven fabric can be prevented from being
degraded as a result of the adjustment of the easing
amount.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037]

Fig. 1 is an explanatory view showing a positive eas-
ing mechanism in a let-off device of a loom;
Fig. 2 is a plan view of the let-off device of the loom,
Fig. 2 particularly showing a right part when viewed
from a let-off side;
Fig. 3 is a plan view of the let-off device of the loom,
Fig. 3 particularly showing a left part when viewed
from the let-off side;
Fig. 4 is a side view along arrow IV in Fig. 2, showing
a tension detector, an eccentric crank portion, etc.,
from the outer side in a width direction of a woven
fabric;
Fig. 5 is a side cross-sectional view taken along line
V-V in Fig. 3, showing a third lever, a link, etc., from
the inner side in the width direction of the woven
fabric;
Fig. 6 is an explanatory view showing a positive eas-
ing mechanism of related art;
Fig. 7 is a partial explanatory view showing a situa-
tion in which first and third shafts of a positive easing
mechanism in Fig. 1 are not arranged at the same
side with respect to a link; and
Fig. 8 is a partial explanatory view showing a situa-
tion in which first and third shafts of a positive easing
mechanism in Fig. 1 are arranged at the same side
with respect to a link.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0038] An embodiment of a let-off device 1 of a loom
using a positive easing mechanism 5 will be described
below with reference to Figs. 1 to 5. In the following de-
scription, "a front-back direction" represents a moving
direction of warps when the warps are let off. Also, "a
front side" represents a take-up side in a warp direction
of the loom, and "a back side" represents a let-off-device-
1 side. Fig. 1 is an explanatory view showing the positive
easing mechanism 5 in the let-off device 1 of the loom.
Black dots in Fig. 1 are support points directly or indirectly
fixed to a frame. White dots in Fig. 1 are support points
not fixed to the frame. Fig. 2 is a plan view of the let-off
device 1 of the loom, Fig. 2 particularly showing a right
part when viewed from the back side. Fig. 3 is a plan view
of the let-off device 1 of the loom, Fig. 3 particularly show-
ing a left part when viewed from the back side. Fig. 4 is
a side view along arrow IV in Fig. 2, showing a tension
detector 61, an eccentric crank portion 31 serving as a
drive portion, etc., from the outer side in a width direction
of a woven fabric. Fig. 5 is a side cross-sectional view
taken along line V-V in Fig. 3, showing a third lever 33,
a link 36, etc., from the inner side in the width direction
of the woven fabric.
[0039] The let-off device 1 of the loom includes a let-
off beam 2, around which a plurality of warps T are wound
in a sheet form; a back roller 3, which guides the warps
T let off from the let-off beam 2; an easing roller 4, which
guides the warps T fed from the back roller 3; a positive
easing mechanism 5, which causes the easing roller 4
to positively perform an easing operation; a warp tension
detection mechanism 6, which uses part of the positive
easing mechanism 5; and brackets 7 serving as support
members, which support at least part of the positive eas-
ing mechanism 5. In this embodiment, the positive easing
mechanism 5 is configured such that drive mechanisms
30 are arranged at both sides at outer sides of a pair of
left and right frames F of the loom to drive the easing
roller 4 at both sides. Further, the drive mechanisms 30
can adjust an easing amount. Hereinafter, the above-
listed respective components will be described.
[0040] The let-off beam 2 bridges over the pair of left
and right frames F of the loom and is rotatably supported
by the frames F. The back roller 3 bridges over the pair
of left and right frames F of the loom and is rotatably
supported by the frames F via the brackets 7. Further,
the easing roller 4 bridges over a pair of left and right
tension levers 10 of the positive easing mechanism 5 and
is supported by the tension levers 10.
[0041] The positive easing mechanism 5 includes the
tension levers 10 serving as first levers which support
the easing roller 4 and are swingably supported by first
shafts 10a at driven-side end parts; second levers 20
which support the first shaft 10a at driving-side end parts
and are supported by a second shaft 20a at positions
between the driving-side end parts and the driven-side
end parts; and the drive mechanisms 30 which are cou-

pled to driving-side end parts of the tension levers 10 and
cause the tension levers 10 to swing. The positive easing
mechanism 5, in which the pair of left and right tension
levers 10, the pair of left and right second levers 20, and
the pair of left and right drive mechanisms 30 are respec-
tively provided at both sides of the easing roller 4, causes
forces of the drive mechanisms 30 to act on the driving-
side end parts of the tension levers 10. The left and right
configurations of the positive easing mechanism 5 are
basically similar to each other except for parts relating to
the warp tension detection mechanism 6. Hence, one of
the configurations at both sides of the easing roller 4 of
the positive easing mechanism 5 (i.e., the configuration
with the warp tension detection mechanism 6) will be
described hereinafter.
[0042] The tension lever 10 serves as a first lever,
which supports the easing roller 4. The tension lever 10
is a lever formed of a single member similarly to the ten-
sion lever of related art shown in Fig. 6. The tension lever
10 has the first shaft 10a at the driven-side end part, and
the driving-side end part is coupled to a link 36 of the
drive mechanism 30 by a pin P1.
[0043] The tension lever 10 is swingably supported by
the first shaft 10a at the driving-side end part of the sec-
ond lever 20 and at the inner side of the frame F of the
loom. More specifically, a through hole 11 is formed at
the driven-side end part of the tension lever 10. A sliding
bearing 12 is fitted into the inner side of the through hole
11. At the second lever 20, a coupling portion 23 is formed
in a C-shaped form and pinches the driven-side end part
of the tension lever 10 from the inner and outer sides.
The coupling portion 23, positioned at both sides of the
sliding bearing 12 of the tension lever 10, has a pair of
through holes 23a. The first shaft 10a is fitted to the pair
of through holes 23a and the sliding bearing 12. Both end
parts of the first shaft 10a and the coupling portion 23
are coupled to each other by setscrews 13. Accordingly,
the tension lever 10 is swingably supported by the first
shaft 10a which is relatively non-rotatably supported by
the second lever 20.
[0044] The easing roller 4 is rotatably supported by the
tension levers 10 at a position between the left and right
frames F of the loom. More specifically, a thorough hole
(not shown) is formed at a position between the driving-
side end part and the driven-side end part of the tension
lever 10. A sliding bearing 14 is fitted into the through
hole. A shaft 4a of the easing roller 4 is fitted to the sliding
bearing 14.
[0045] The first shaft 10a is a shaft for supporting the
tension lever 10. In Figs. 2 and 3, the first shaft 10a is
provided for each tension lever 10. Hence, a pair of left
and right first shafts 10a are provided. Alternatively, the
first shaft 10a may be a single shaft extending between
the left and right tension levers 10 to support the left and
right tension levers 10.
[0046] The drive mechanism 30 includes an eccentric
crank portion 31, which is fixed to the outer side of the
frame F of the loom; a connecting rod 32, whose base
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part is coupled to an outer ring 31e of the eccentric crank
portion 31; a third lever 33, whose driving-side end part
is coupled to the driven-side end part of the connecting
rod 32 and which swings around a third shaft 33a as a
support point; and the link 36, whose both ends are re-
spectively coupled to the driven-side end part of the third
lever 33 and the driving-side end part of the tension lever
10 at the inner side of the frame F of the loom.
[0047] The eccentric crank portion 31 includes a crank
shaft 31a which is rotatably supported by the frame F,
an eccentric ring 31c (inner ring) to which the crank shaft
31a is non-rotatably attached via a hub 31b, and the outer
ring 31e which is fitted to a rolling bearing 31d arranged
at the outer side of the eccentric ring 31c. The base part
of the connecting rod 32 is coupled to the outer ring 31e.
Hence, when the crank shaft 31a rotates, the eccentric
ring 31c rotates around the crank shaft 31a, and the driv-
en-side end part of the connecting rod 32 arranged via
the outer ring 31e reciprocates forward and backward.
The crank shaft 31a is coupled to a main shaft (not shown)
of the loom via a drive transmission mechanism or the
like, and rotates synchronously with the main shaft.
[0048] The driven-side end part of the connecting rod
32 and the driving-side end part of the third lever 33 are
coupled to each other via a spherical bearing 32a such
that an easing amount is adjustable by a bolt serving as
a pin P2. To be more specific, the spherical bearing 32a
is provided at the driven-side end part of the connecting
rod 32. Two internal thread holes 35c are formed at the
driving-side end part of the third lever 33 at an interval in
the longitudinal direction. A shaft portion of the bolt serv-
ing as the pin P2 is screwed into any of the internal thread
holes 35c via the spherical bearing 32a. Hence, the cou-
pling position between the connecting rod 32 and the
third lever 33 can be changed. By changing the coupling
position, a swing amount of the third lever 33 as a result
of the reciprocation of the connecting rod 32 varies. Thus,
the easing amount is adjusted. In the illustrated config-
uration, since the coupling position between the connect-
ing rod 32 and the third lever 33 is any of at least two
specific positions, left and right adjustment amounts can
be easily aligned with each other as compared with non-
step adjustment by way of a long hole or the like. The
easing amount can be easily adjusted. While the number
of coupling positions is two in the illustrated configuration,
the number of coupling positions may be three or more.
[0049] In this embodiment, the third lever 33 is formed
of two members including a first member 34 arranged at
the inner side of the bracket 7, and a second member 35
arranged at the outer side of the bracket 7. The first mem-
ber 34 and the second member 35 are coupled to each
other by a third shaft 33a which penetrates through the
bracket 7 from the inner side to the outer side.
[0050] The first member 34 is coupled to the tension
lever 10 arranged at the inner side of the frame F, via the
link 36. The first member 34 has through holes 34a and
34b at both end parts (driving-side end part, driven-side
end part). A spherical bearing 36b is provided at the driv-

ing-side end part of the link 36 to correspond to the
through hole 34a at the driven-side end part. A shaft por-
tion of a bolt serving as a pin P3 is inserted through the
through hole 34a via the spherical bearing 36b, and a
nut (not shown) is screwed to a tip end of the shaft portion.
[0051] The second member 35 is coupled to the driven-
side end part of the connecting rod 32 arranged at the
outer side of the frame F. The second member 35 has a
through hole 35a at the driven-side end part to corre-
spond to the through hole 34b at the driving-side end part
of the first member 34. The bracket 7 has a through hole
(not shown) arranged between the through holes 34b
and 35a. A sliding bearing 35b is fitted into the through
hole. The third shaft 33a penetrates through the sliding
bearing 35b, and the first member 34 and the second
member 35 are non-rotatably coupled to the third shaft
33a by fixing with spilt cramps through the through holes
34b and 35a. As described above, the second member
35 has the plurality of internal thread holes 35c at the
driving-side end part for the pin P2.
[0052] The third lever 33 coupled via the connecting
rod 32 swings because of the rotation of the eccentric
crank portion 31. Hence, the third shaft 33a supporting
the third lever 33 is also rotated. In the illustrated config-
uration, the pair of third shafts 33a are provided respec-
tively for the left and right third levers 33. Thus, each third
shaft 33a can be decreased in length and weight. The
inertia of the third shaft 33a can be decreased. When the
loom is operated at a high speed, a more properly fol-
lowing easing operation can be provided.
[0053] Through not shown, the third shaft 33a may be
a single shaft extending between the left and right frames
F to support the left and right third levers 33. With this
structure, a synchronous easing operation can be easily
provided at the left and right sides of the easing roller 4,
regardless of both-side driving or one-side driving. When
both-side driving is employed, or when the eccentric
crank portions 31 and the connecting rods 32 are provid-
ed at the left and right sides, the third shaft can be inde-
pendently provided and hence the above-described ad-
vantages can be attained.
[0054] As described above, the spherical bearing 36b
is fixed to the driving-side end part of the link 36. The
spherical bearing 36b is coupled to the first member 34
of the third lever 33 by the pin P3 and the nut. Similarly,
a spherical bearing 36a is fixed to the driven-side end
part of the link 36. The spherical bearing 36a is coupled
to the driving-side end part of the tension lever 10 by the
pin P1 (bolt) and the nut.
[0055] In the illustrated configuration, regarding the ar-
rangement of the first shaft 10a and the third shaft 33a
with respect to the link 36, the first shaft 10a and the third
shaft 33a are arranged at the same side with respect to
the link 36 when view from a direction parallel to axial
directions of the first shaft 10a and the third shaft 33a. In
particular, Fig. 1 is a view from the direction parallel to
the axial directions of the first shaft 10a and the third shaft
33a. In Fig. 1, the link 36 is illustrated as a line whose
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right end is lower than the left end. The first shaft 10a
and the third shaft 33a are arranged at the upper side of
an extension line of that line. Through not shown, the first
shaft 10a and the third shaft 33a may be arranged at
different sides with respect to the link 36.
[0056] The second lever 20 supports the first shaft 10a
and converts a force applied to the first shaft 10a into a
force applied to the tension detector 61 of the warp ten-
sion detection mechanism 6 in the longitudinal direction.
The second lever 20 can swing around the second shaft
20a supported by the bracket 7, as a support point. How-
ever, since the driven-side end part is fixed to the bracket
7 via the tension detector 61, the second lever 20 is sub-
stantially non-displaceable. Herein, the one second lever
20 at the side with the warp tension detection mechanism
6 has been described. The other second lever 20 at the
side without the tension detection mechanism 6 supports
the first shaft 10a while the driven-side end part of the
second lever 20 is not fixed to the bracket 7. The second
lever 20 is relatively non-rotatably coupled to the second
lever 20 at the side with the warp tension detection mech-
anism 6 through the second shaft 20a. Hence, the second
lever 20 is substantially non-displaceable.
[0057] The second lever 20 is formed of two members
including a third member 21 arranged at the inner side
of the bracket 7, and a fourth member 22 arranged at the
outer side of the bracket 7. The third member 21 and the
fourth member 22 are coupled to each other by a second
shaft 20a which penetrates through the bracket 7. Herein,
the one second lever 20 at the side with the warp tension
detection mechanism 6 has been described. The other
second lever 20 at the side without the warp tension de-
tection mechanism 6 is formed of only the third member
21, and does not include the fourth member 22.
[0058] The third member 21 has through holes 23a
and 23b at both ends (driving-side end part, driven-side
end part). As described above, the first shaft 10a is rel-
atively non-rotatably supported by the through hole 23a
at the driving-side end part.
[0059] The fourth member 22 has a through hole 22a
which corresponds to the through hole 23b at the driven-
side end part of the third member 21. The bracket 7 has
a through hole (not shown) arranged between the
through holes 22a and 23b. A sliding bearing 24 is fitted
into the through hole. The second shaft 20a penetrates
through the through holes 23b and 22a of the third mem-
ber 21 and the fourth member 22 and through the sliding
bearing 24. The third member 21 and the fourth member
22 are relatively non-rotatably coupled to the second
shaft 20a by fixing with a split cramp. Thus, the second
shaft 20a does not substantially rotate, resulting in no
inertia being generated because of rotation. Hence, the
second shaft 20a may be increased in diameter if nec-
essary.
[0060] Also, the fourth member 22 has a through hole
(not shown) at the driven-side end part. The tension de-
tector 61 has a spherical bearing 62 at the driving-side
end part to correspond to the through hole. The pin P4,

the bolt, and the nut are screwed to the through hole and
the spherical bearing 62, and thus the fourth member 22
is coupled to the tension detector 61.
[0061] The second shaft 20a is provided as a single
shaft to support the left and right second levers 20. Since
the tension detector 61 is provided at one side, the ten-
sion detector 61 can detect the sum of warp tensions
applied to the easing roller 4. Alternatively, a pair of sec-
ond shafts 20a may be provided respectively for the left
and right second levers 20. In this case, if tension detec-
tors 61 are provided respectively for the second levers
20, the sum of detection values obtained from the tension
detectors 61 may be equivalent to the detection value
which is obtained by the illustrated configuration in which
the tension detector 61 is provided only for the second
lever 20 at one side.
[0062] The action of the positive easing mechanism 5
will be described below. The third lever 33 coupled via
the connecting rod 32 to the eccentric crank portion 31
swings because of the rotation of the eccentric crank por-
tion 31. When the third lever 33 swings, the tension lever
10 coupled via the link 36 to the third lever 33 swings
with the easing roller 4. That is, the easing roller 4 per-
forms the easing motion.
[0063] In the warp tension detection mechanism 6, the
tension detector 61 detects the warp tension applied to
the easing roller 4, through the tension lever 10 and the
second lever 20. The tension detector 61 is a load cell
including the spherical bearings 62 and 63 are provided
at both ends. As described above, the spherical bearing
62 at the one end is coupled to the fourth member 22 of
the second lever 20. A second bracket member 72 (de-
scribed later) of the bracket 7 has an internal thread hole
(not shown) to correspond to the spherical bearing 63 at
the other end of the tension detector 61. A bolt serving
as a pin P5 is inserted through the spherical bearing 63
at the other end and screwed to the internal thread hole.
Accordingly, the other end of the tension detector 61 is
fixed to the bracket 7.
[0064] The rotation of the let-off beam 2 is controlled
on the basis of the detection value of the tension detector
61. If the detection value is higher than a predetermined
value, the rotation speed of the let-off beam 2 is increased
to increase the let-off speed of the warps T. In contrast,
if the detection value is lower than the predetermined
value, the rotation speed of the let-off beam 2 is de-
creased to decrease the let-off speed of the warps T.
[0065] The brackets 7 are provided separately from
the frames F of the loom. The brackets 7 are displaceably
attached respectively to the pair of left and right frames
F. Each bracket 7 supports the second shaft 20a, the
third shaft 33a, and the tension detector 61 (if it is pro-
vided at the same side). Hence, by displacing the bracket
7 relative to the frame F, the second shaft 20a, the third
shaft 33a, and the tension detector 61 (if provided) are
displaced relative to the frame F. Accordingly, the easing
roller 4 is displaced. The easing roller 4 is displaced to
adjust the height of the warp line W (warp line height)
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and the warp line length.
[0066] To be more specific, the bracket 7 is formed of
two members including a first bracket member 71 at-
tached to the frame F in a manner displaceable in the
up-down direction, and a second bracket member 72 at-
tached to the first bracket member 71 in a manner dis-
placeable in the front-back direction.
[0067] The first bracket member 71 includes an attach-
ment portion 73 attached to a back side of the frame F,
an extending portion 74 extending backward from the
attachment portion 73, and a guide portion 75 protruding
from the upper end part of the extending portion 74 to
the outer side in the lateral direction.
[0068] The attachment portion 73 has a vertical sur-
face to correspond to the back side (illustrated as a ver-
tical surface) of the frame F. The attachment portion 73
has a plurality of long holes 73a extending in the up-down
direction. By screwing a bolt B1 to an internal thread hole
(reference character omitted) through each long hole 73a
and fastening the bolt B1 thereto, the attachment portion
73 (first bracket member 71) is fixed to the frame F. By
loosening the bolt B1, the first bracket member 71 to-
gether with the second bracket member 72 become dis-
placeable in the height direction. The up-down position
(height of warp line W) of the easing roller 4 supported
by the second bracket member 72 is adjusted.
[0069] The extending portion 74 is a vertical flat plate.
A vertical inner surface of the extending portion 74 serves
as a smooth guide surface. A corresponding guide sur-
face of the second bracket member 72 is in contact with
the guide surface of the extending portion 74. The ex-
tending portion 74 has a plurality of long holes 74a ex-
tending in the front-back direction. By screwing a bolt B2
to an internal thread hole (not shown) of the frame F
through each long hole 74a and fastening the bolt B2
thereto. Accordingly, the second bracket member 72 is
fixed to a side surface of the first bracket member 71.
[0070] The guide portion 75 is a horizontal flat plate.
An upper surface of the guide portion 75 serves as a
smooth guide surface. A corresponding guide surface of
the second bracket member 72 is mounted on the guide
surface of the guide portion 75 in a contact manner. The
guide portion 75 has a long hole 75a extending in the
front-back direction. By screwing a bolt B3 through a long
hole 75a to an internal thread hole (not shown) of the
second bracket member 72 and fastening the bolt B3
thereto, the second bracket member 72 is fixed onto the
upper surface of the first bracket member 71.
[0071] By loosening the bolt B3 for the guide portion
75 and the bolt B2 for the extending portion 74, the sec-
ond bracket member 72 becomes displaceable relative
to the first bracket member 71. Accordingly, the front-
back position (interval) of the easing roller 4 is adjusted.
The guide portion 75 has a scale M1 at an outer side
surface thereof, the scale M1 extending in the front-back
direction. The second bracket member 72 has a pointer
M2 fixed thereto, to indicate the position in the scale M1.
[0072] The second bracket member 72 has a shape

which is aligned with the inner side surface of the extend-
ing portion 74 and the upper surface of the guide portion
75 of the first bracket member 71. As described above,
the second bracket member 72 is attached to the first
bracket member 71 in a manner displaceable in the front-
back direction. In addition, a support member (jack bolt
76) is supported at the second bracket member 72 mov-
ably in the up-down direction, to prevent the second
bracket member 72 from falling and to adjust the height
of the second bracket member 72. The second bracket
member 72 has an internal thread hole (not shown) pen-
etrating therethrough in the up-down direction. The lower
end surface of the jack bolt 76 is capable of contacting
the upper surface of the frame F. Hence, the height of
the second bracket member 72 is adjusted in accordance
with a fastening amount of the jack bolt 76.
[0073] As described above, the second bracket mem-
ber 72 supports the second shaft 20a and the third shaft
33a, and fixes the other end of the tension detector 61.
In addition, the second bracket member 72 supports a
shaft 3a of the back roller 3 rotatably via a ball bearing 77.
[0074] The present invention is not limited to the
above-described embodiment. For example, in the illus-
trated configuration, the second lever and the third lever
are the two members arranged at the inner and outer
sides of the bracket 7. Alternatively, a second lever 20
and/or a third lever 33 may be a single member and ar-
ranged at only one of the inner and outer sides of the
bracket 7 (or frame F).
[0075] Also, in the illustrated configuration, the support
member is a member provided separately from the frame
F, and is formed of the two members including the first
bracket member 71 attached to the frame F displaceably
in the up-down direction, and the second bracket member
72 attached to the first bracket member 71 displaceably
in the front-back direction. Alternatively, a bracket may
be formed of a single member which is provided sepa-
rately from the frame F. In this case, a surface of an in-
tegrated attachment portion 73 and the back surface of
the frame F may be inclined surfaces. The bracket may
be displaceable relative to the frame F obliquely along
the inclined surface. Accordingly, the warp line height
and the warp line length can be simultaneously adjusted.
[0076] Further, the support member does not have to
be the bracket 7 which is provided separately from the
frame F. If it is not necessary to adjust the warp line height
and the warp line length, i.e., if it is only necessary to
adjust the easing amount, the support member may be
part of the frame F (a member integral with the frame F).
[0077] Also, the drive portion does not have to be the
eccentric crank portion 31. The drive portion may be a
cam mechanism, or may use an electric motor.

Claims

1. A let-off device (1) of a loom, the let-off device (1)
using a positive easing mechanism (5) which causes
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an easing roller (4) to positively perform an easing
operation, the easing roller (4) guiding warps (T) let
off from a let-off beam (2),
wherein the positive easing mechanism (5) includes
a tension lever (10), serving as a first lever (10),
which supports the easing roller (4) and is swingably
supported by a first shaft (10a),
a second lever (20) which supports the first shaft
(10a) and is swingably provided at a second shaft
(20a), the second shaft (20a) fixedly arranged at a
frame (F) of the loom, and
a drive mechanism (30) which is coupled to the ten-
sion lever (10) and drives the tension lever (10) to
swing, and which includes a drive portion (31) fixedly
arranged at the frame (F) of the loom, and a con-
necting rod (32) coupled to the drive portion (31), and
wherein the connecting rod (32) is coupled to the
tension lever (10) via a third lever (33) and a link
(36), the third lever (33) swingably provided at a third
shaft (33a) which is fixedly arranged at the frame (F)
of the loom, the link (36) coupled to the third lever
(33).

2. The let-off device (1) using the positive easing mech-
anism (5) according to claim 1, wherein the second
shaft (20a) and the third shaft (33a) are supported
by a pair of support members (7) which are formed
separately from a pair of the left and right frames (F)
of the loom, and the support members (7) are sup-
ported displaceably relative to the frames (F) of the
loom.

3. The let-off device (1) using the positive easing mech-
anism (5) according to claim 2, wherein each of the
support members (7) is formed of two members in-
cluding a first bracket member (71) which extends
backward and is supported displaceably in an up-
down direction relative to the corresponding frame
(F) of the loom and a second bracket member (72)
which is supported displaceably in a front-back di-
rection relative to the first bracket member (71), and
the second shaft (20a) and the third shaft (33a) are
supported by the second bracket member (72).

4. The let-off device (1) using the positive easing mech-
anism (5) according to any of claims 1 to 3, wherein
the third lever (33) has at least two coupling positions
to the connecting rod (32) to allow an easing amount
to be adjustable.

5. The let-off device (1) using the positive easing mech-
anism (5) according to any of claims 1 to 4, wherein
the third lever (33) is formed of two members includ-
ing a first member (34) which is arranged at an inner
side of the corresponding support member (7) and
a second member (35) which is arranged at an outer
side of the support member (7), and the first member
(34) and the second member (35) are coupled to

each other by the third shaft (33a) which penetrates
through the support member (7).

6. The let-off device (1) using the positive easing mech-
anism (5) according to any of claims 1 to 5, wherein
the second lever (20) is formed of two members in-
cluding a third member (21) which is arranged at an
inner side of the corresponding support member (7)
and a fourth member (22) which is arranged at an
outer side of the support member (7), and the third
member (21) and the fourth member (22) are cou-
pled to each other by the second shaft (20a) which
penetrates through the support member (7).

7. The let-off device (1) using the positive easing mech-
anism (5) according to any of claims 1 to 6, wherein
a pair of the drive mechanisms (30) are provided at
both of the pair of left and right frames (F).

8. The let-off device (1) using the positive easing mech-
anism (5) according to claim 7, wherein the third shaft
(33a) is a pair of shafts provided respectively for the
support members (7).

9. The let-off device (1) using the positive easing mech-
anism (5) according to any of claims 1 to 8, wherein
the first shaft (10a) and the third shaft (33a) are ar-
ranged at the same side with respect to the link (36)
when viewed from a direction parallel to axial direc-
tions of the first shaft (10a) and the third shaft (33a).
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