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(54) Comber

(57) A nipper shaft driving portion (25) has an output
shaft (28), which is pivoted in a reciprocating manner
coaxially with a nipper shaft (22) in synchronization with
a combing cylinder (15). The output shaft (28) has a first
end, which is relatively close to the nipper shaft (22), and
a second end, which is opposite to the first end. At least
the first end of the output shaft (28) is arranged to protrude

outside of a gear box (26). A nipper gauge adjusting
mechanism (34) is provided between the first end of the
output shaft (28) and one end of the nipper shaft (22).
The nipper gauge adjusting mechanism (34) is config-
ured to permit the nipper shaft (22) and the output shaft
(28) are to be switched between a state where the shafts
are integrally rotatable and a state where the nipper shaft
(22) can rotate relative to the output shaft (28).
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Description

BACKGROUND

[0001] The present invention relates to a comber, and
more specifically to a comber having a nipper gauge ad-
justing mechanism.
[0002] A comber has an operational portion, in which
a plurality of (typically, eight) combing heads are ar-
ranged. A nipper device holds a lap fed by a predeter-
mined amount at a time. Each combing head combs the
distal end of a lap held by the nipper device using a comb-
ing cylinder. Fleece that is generated by combing of the
lap is moved to detaching rollers as the nipper device
advances. In response to the advance of the fleece, the
detaching rollers are rotated in the reverse direction and
retract fleece that has been taken before, or preceding
fleece. Then, the trailing end of the preceding fleece and
the advancing end of the newly combed fleece, or suc-
ceeding fleece, are overlapped. Subsequently, the de-
taching rollers are rotated forward to take the fleece from
the nipper device, and the trailing end of the fleece is
combed with a top comb stuck into the fleece. The comb-
er bundles the fleece made by repeating this process in
the combing heads and drafts the fleeces, and thereafter
compresses the fleeces using calender rollers to obtain
sliver.
[0003] A nipper device basically includes a nipper
frame, a bottom nipper fixed to the distal end of the nipper
frame, and a top nipper that cooperates with the bottom
nipper to hold a lap. The top nipper and the distal end of
the bottom nipper hold the lap. The nipper device is struc-
tured to be swung between a position where the distal
end of the bottom nipper is in the vicinity of the pivoting
path of a cylinder needle of a combing cylinder and a
position where the distal end of the bottom nipper is in
the vicinity of detaching rollers.
[0004] When adjusting the amount of cotton waste
from a lap in a comber, the distance between the detach-
ing rollers and the nipper, or the nipper gauge, with the
nipper frame moved to the most advanced position,
needs to be adjusted. Conventionally, a nipper gauge
adjusting mechanism has been proposed that adjusts
the nipper gauges of a plurality of combing heads (refer
to German Patent Application DE10206605A1). As
shown in Fig. 7, a conventional nipper gauge adjusting
mechanism 61 is attached to and rotates integrally with
one end of a nipper shaft 63, which extends through a
gear box 62, (the right end as viewed in Fig. 7). A part of
the nipper gauge adjusting mechanism 61 (left portion
as viewed in Fig. 7) protrudes into the gear box 62. The
nipper gauge adjusting mechanism 61 is formed to be
substantially cylindrical. The part of the nipper gauge ad-
justing mechanism 61 protruding from the gear box 62
is split into two semi-cylindrical shapes. The two semi-
cylindrical shapes are fastened to each other by a plu-
rality of screws 64 to be fixed to the nipper shaft 63. When
the screws 64 are loosened, the nipper gauge adjusting

mechanism 61 is allowed to pivot relative to the nipper
shaft 63.
[0005] One end 65a of an arm 65 is fixed to a part of
the nipper gauge adjusting mechanism 61 that protrudes
into the gear box 62 with a screw (not shown), so that
the arm 65 and the nipper gauge adjusting mechanism
61 rotate integrally. A drive gear 66, which is driven in
synchronization with the combing cylinder, is provided in
the gear box 62. A rotating member 67 is provided on
the opposite side of the arm 65 with respect to the drive
gear 66. The rotating member 67 is coaxial with the drive
gear 66. The arm 65 is coupled to the drive gear 66 via
a slider portion 69. The slider portion 69 is supported by
a supporting portion 68 provided between the drive gear
66 and the rotating member 67.
[0006] In a state where the screws 64 are fastened so
that the nipper gauge adjusting mechanism 61 is inte-
grally rotatable with the nipper shaft 63, the nipper shaft
63 is swung in a predetermine range (pivoted in a recip-
rocating manner) via the nipper gauge adjusting mech-
anism 61, in synchronization with rotation of the drive
gear 66. In contrast, when the screws 64 are loosened,
the nipper shaft 63 is pivoted relative to the nipper gauge
adjusting mechanism 61. Thereafter, the screws 64 are
fastened again to change the nipper gauge amount. The
nipper gauge amount is adjusted in this manner.
[0007] However, the conventional nipper gauge ad-
justing mechanism 61 is attached to an end of the nipper
shaft 63 that protrudes from the gear box 62 in a state
where the mechanism 61 extends through the wall of the
gear box 62. Therefore, the nipper gauge adjusting
mechanism 61 needs to be assembled to the nipper shaft
63 after the nipper shaft 63 is installed in a predetermined
position of the gear box 62. That is, the nipper gauge
adjusting mechanism 61 needs to be fixed to the nipper
shaft 63 to be integrally rotatable with the nipper shaft
63, while maintaining a seal with the gear box 62. Further,
the nipper gauge adjusting mechanism 61 needs to be
pivotal relative to the nipper shaft 63 when the screws
64 are loosened. Therefore, the nipper gauge adjusting
mechanism 61 is difficult to install, which reduces the
manufacturability of the combing part.
[0008] It is an objective of the present invention to pro-
vide a comber that allows a nipper gauge adjusting mech-
anism to be easily installed and improves the manufac-
turability of a nipper device including a nipper driving por-
tion.

SUMMARY OF THE INVENTION

[0009] To achieve the foregoing objective, the present
invention provides a comber having a plurality of combing
heads, each of which has a nipper frame. When a com-
mon nipper shaft is rotated in a reciprocating manner with
respect to the nipper frames, the nipper frames of all the
combing heads are swung back and forth in synchroni-
zation, and the nipper shaft is rotated in a reciprocating
manner in synchronization with a combing cylinder by a
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nipper shaft driving portion located in a gear box. The
nipper shaft driving portion has an output shaft arranged
coaxially with the nipper shaft. The output shaft is rotated
in a reciprocating manner in synchronization with the
combing cylinder. The output shaft has a first end, which
is relatively close to the nipper shaft, and a second end,
which is opposite to the first end. At least the first end of
the output shaft protrudes to the outside of the gear box.
A nipper gauge adjusting mechanism is provided be-
tween the first end of the output shaft and one end of the
nipper shaft. The nipper gauge adjusting mechanism is
configured to permit the nipper shaft and the output shaft
to be switched between a state where the nipper shaft
and the output shaft rotate integrally and a state where
the nipper shaft is allowed to rotate relative to the output
shaft.
[0010] According to this configuration, the nipper shaft
is coupled to the output shaft of the nipper shaft driving
portion in the gear box via the nipper gauge adjusting
mechanism to be integrally rotatable with the output
shaft. In a state of being coupled to the output shaft, the
nipper shaft is pivoted in a reciprocating manner, or
swung, in synchronization with the combing cylinder. To
adjust the nipper gauge, the nipper shaft is pivoted rela-
tive to the output shaft by a required adjustment amount
in a state where the nipper shaft is pivotable relative to
the output shaft. After the relative pivoting motion, the
nipper shaft is again coupled to the output shaft via the
nipper gauge adjusting mechanism to be integrally rotat-
able with the output shaft. The required adjustment
amount is an amount of pivoting motion of the nipper
shaft that corresponds to a nipper gauge in a case where
the amount of cotton waste is equal to a target amount.
The nipper shaft driving portion swings the output shaft
always in the same state regardless of adjustment of the
nipper gauge. On the other hand, the start position of
swinging motion of the nipper shaft is changed when the
nipper gauge adjustment is executed. Accordingly, the
range of swinging motion of the nipper shaft is varied.
This changes the range of swinging motion of the nipper
frame in the forward-rearward direction. As a result, the
nipper gauge is changed. Unlike the conventional art, the
nipper gauge adjusting mechanism of the present inven-
tion is located between the end of the output shaft pro-
truding to the outside of the gear box and one end of the
nipper shaft. The nipper shaft driving portion, which has
the output shaft, is located inside the gear box. Accord-
ingly, the nipper gauge adjusting mechanism is easy to
install, and the manufacturability of the nipper device,
which includes the nipper driving portion, is improved.
[0011] The nipper gauge adjusting mechanism prefer-
ably has a joint portion. The joint portion is formed by a
first member fixed to and integrally rotatable with the out-
put shaft and a second member fixed to and integrally
rotatable with the nipper shaft. The second member has
an elongated hole, which extends in the circumferential
direction of the nipper shaft. A fastener is passed through
the elongated hole. When the fastener is fastened, the

first member and the second member are fixed relative
to each other. When the fastener is loosened, the first
member and the second member are allowed to pivot
relative to each other.
[0012] According to this configuration, the nipper
gauge adjusting mechanism can be manufactured inde-
pendently from the nipper shaft driving portion and the
nipper shaft. The nipper gauge adjusting mechanism can
be retrofitted to the nipper shaft driving portion and the
nipper shaft.
[0013] Preferably, an axis aligning portion is provided
between the first member and the second member. Ac-
cording this configuration, even if the nipper shaft and
the second member are pivoted relative to the first mem-
ber to adjust the nipper gauge, the coaxial arrangement
of the output shaft and the nipper shaft is maintained.
[0014] The nipper gauge adjusting mechanism prefer-
ably has a joint portion. The joint portion includes a fixed
portion fixed to and integrally rotatable with the output
shaft and a joint portion that can be switched between a
state where the joint portion is rotatable relative to the
nipper shaft and a state where the joint portion is fixed
relative to the nipper shaft. An internal thread portion is
formed in the circumferential surface of the nipper shaft.
The joint portion has an elongated hole, which extends
in the circumferential direction of the nipper shaft. The
elongated hole is formed at a position that faces the in-
ternal thread portion. A bolt, which is passed through the
elongated hole, is threaded to the internal thread portion.
When the bolt is fastened, the joint portion is fixed relative
to the nipper shaft. The bolt is loosened, the joint portion
is allowed to rotate relative to the nipper shaft. This con-
figuration has fewer components compared to a nipper
gauge adjusting mechanism that has a joint portion
formed by a first member and a second member.
[0015] The joint portion preferably includes an inser-
tion hole into which the output shaft and the nipper shaft
are inserted, a groove that connects the insertion hole
with the outer circumferential surface of the joint portion,
and a bolt hole perpendicular to the groove. A fastening
bolt is threaded to the bolt hole. When the fastening bolt
is fastened, the joint portion is fixed to the output shaft
and the nipper shaft. This configuration has fewer com-
ponents compared to a configuration in which a joint por-
tion is formed by separable parts that sandwich an output
shaft or a nipper shaft. Accordingly, the nipper gauge
adjusting mechanism is easy to install.
[0016] Other aspects and advantages of the invention
will become apparent from the following description, tak-
en in conjunction with the accompanying drawings, illus-
trating by way of example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The features of the present invention that are
believed to be novel are set forth with particularity in the
appended claims. The invention, together with objects
and advantages thereof, may best be understood by ref-
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erence to the following description of the presently pre-
ferred embodiments together with the accompanying
drawings in which:

Fig. 1 is a schematic side view illustrating a combing
head shown in Fig. 3;
Fig. 2(a) is a cross-sectional plan view of the nipper
gauge adjusting mechanism shown in Fig. 1;
Fig. 2(b) is a cross-sectional view taken along line
A-A in Fig. 2(a);
Fig. 3 is a plan view, with a part cut away, illustrating
the nipper frame driving mechanism and the nipper
gauge adjusting mechanism according to a first em-
bodiment of the present invention;
Figs. 4(a) and 4(b) are explanatory side views show-
ing operation of the combing head of Fig. 1;
Fig. 5(a) is a cross-sectional view illustrating a nipper
gauge adjusting mechanism according to a second
embodiment;
Fig. 5(b) is a cross-sectional view taken along line
B-B of Fig. 5(a);
Fig. 6 is a cross-sectional view illustrating a nipper
gauge adjusting mechanism according to another
embodiment;
Fig. 7 is a diagrammatic plan view showing the prior
art.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0018] Figs. 1 to 4(b) show a first embodiment of the
present invention.
[0019] Atypical comber has an operational portion, in
which eight combing heads are arranged. As shown in
Fig. 1, a combing head 11 includes a pair of lap rollers
12, a nipper device 14 provided with a feed roller 13, a
combing cylinder 15, and two pairs of detaching rollers
16, 17. Each pair of detaching rollers 16, 17 is displaced
from another pair of detaching rollers 16, 17 in the front-
back direction. The left side of Fig. 1 is defined as the
front side, and the right side is defined as the rear side.
The nipper device 14 has a nipper frame 18, which is
located above the combing cylinder 15 to be swingable
forward and backward. A bottom nipper 19 is located at
the bottom of a front portion of the nipper frame 18. A
nipper arm 20 is pivotably connected to a center in the
front-back direction of the nipper frame 18 with a support
shaft 18a. A top nipper 20a is fixed to the distal end of
the nipper arm 20. In synchronization with swinging mo-
tion of the nipper frame 18 in the advancing and retreating
directions, the top nipper 20a opens and closes at pre-
determined timing to pinch a lap L in cooperation with
the bottom nipper 19. A top comb 21 is attached to the
nipper frame 18. The top comb 21 is located forward of
the bottom nipper 19 and performs a predetermine action
in synchronization with the nipper frame 18.
[0020] A nipper shaft 22 is arranged at the rear of the
combing cylinder 15 and below the nipper frame 18 to
be able to pivot back and forth. A first end (the lower end

as viewed in Fig. 1) of a nipper frame drive arm 23 is
secured to the nipper shaft 22 to pivot integrally with the
nipper shaft 22. The rear end of the nipper frame 18 is
pivotably supported on a second end (the upper end as
viewed in Fig. 1) of the nipper frame drive arm 23 via a
support shaft 23a. A support arm 24 is rotatably support-
ed to the cylinder shaft 15a. The front end of the nipper
frame 18 is pivotably supported on the distal end of the
support arm 24 via a support shaft 24a. The nipper frame
18 is configured to be swung back and forth such that
the distal end of the bottom nipper 19 approaches and
separates from the detaching rollers 16, 17 by back-and-
forth pivoting (swinging motion) of the nipper shaft 22. A
main motor (not shown) drives a drive shaft, and rotation
of the main motor is transmitted to the cylinder shaft 15a
and the nipper shaft 22 via mechanical components such
as gears and cranks. The nipper device 14 is therefore
driven in synchronization with the combing cylinder 15.
[0021] Next, a nipper shaft driving portion 25 and a
nipper gauge adjusting mechanism 34 will now be de-
scribed. As shown in Fig. 3, the nipper shaft driving por-
tion 25 is provided in a gear box 26 located at one end
of a machine (not shown). The nipper shaft driving portion
25 has a drive gear 27 driven by a drive shaft. The drive
gear 27 is arranged to rotate in a plane perpendicular to
the nipper shaft 22. An output shaft 28 is housed in the
gear box 26. The output shaft 28 is supported via a pair
of bearings 29 to be coaxial with the nipper shaft 22. One
end of the output shaft 28, which is a first end 28a, pro-
trudes to the outside of the gear box 26. That is, the output
shaft 28 has the first end 28a closer to the nipper shaft
22 (the left end as viewed in Fig. 3), and a second end
28b on the side opposite to the nipper shaft 22 (the right
end as viewed in Fig. 3). In the gear box 26, one end of
an arm 30 is fixed to the output shaft 28 so that the arm
30 rotates integrally with the output shaft 28. In the gear
box 26, a rotating member 31 is provided on the opposite
side of the arm 30 with respect to the drive gear 27. The
rotating member 31 is coaxial with the drive gear 27. The
arm 30 is operably coupled to the drive gear 27 via a
slider portion 33. The slider portion 33 is supported by a
supporting portion 32 provided between the drive gear
27 and the rotating member 31. That is, the drive gear
27, the output shaft 28, the arm 30, the rotating member
31, the supporting portion 32, and the slider portion 33
form a slider crank mechanism. In synchronization with
rotation of the drive gear 27, the output shaft 28 is swung,
or pivoted in a reciprocation manner, in a predetermined
range.
[0022] As shown in Fig. 3, the nipper gauge adjusting
mechanism 34 is located between the first end 28a of
the output shaft 28 and the nipper shaft 22. The first end
28a of the output shaft 28 protrudes to the outside of the
gear box 26 and is located relatively closer to the nipper
shaft 22 than the second end 28b. The nipper gauge
adjusting mechanism 34 is configured to permit the nip-
per shaft 22 and the output shaft 28 to be switched be-
tween a state where the nipper shaft 22 and the output
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shaft 28 rotate integrally and a state where the nipper
shaft 22 is allowed to rotate relative to the output shaft
28. When the output shaft 28 is fixed and the nipper shaft
22 is allowed to rotate relative to the output shaft 28, the
nipper shaft 22 is rotated relative to the output shaft 28
by a required amount to perform an adjustment. The nip-
per gauge adjusting mechanism 34 is configured such
that, after such relative rotation, the nipper shaft 22 and
the output shaft 28 are integrally coupled to each other.
In other words, the nipper shaft 22 and the output shaft
are again fixed to one another after the adjustment.
[0023] Specifically, the nipper gauge adjusting mech-
anism 34 includes a joint portion 37. As shown in Figs.
2 and 3, the joint portion 37 is formed a first joint member
35 and a second joint member 36. The first joint member
35 is a first member that is fixed to and rotates integrally
with the output shaft 28. The second joint member 36 is
a second member that is fixed to and rotates integrally
with the nipper shaft 22. As shown in Figs. 2(a) and 2(b),
the second joint member 36 has an elongated hole 38,
which extends in the circumferential direction of the nip-
per shaft 22. The first joint member 35 has a threaded
hole 39 at a position that corresponds to the elongated
hole 38. An adjuster bolt 40, which functions as a fasten-
er, is inserted into the elongated hole 38 and threaded
to the threaded hole 39. When the adjuster bolt 40 is
fastened, the first joint member 35 and the second joint
member 36 are fixed with respect to each other. In con-
trast, when the adjuster bolt 40 is loosened, the first joint
member 35 and the second joint member 36 are allowed
to pivot with respect to each other.
[0024] The first joint member 35 is formed to be sub-
stantially cylindrical. The first joint member 35 includes
an insertion hole 35a into which the output shaft 28 is
inserted, a communication groove 35b that connects the
insertion hole 35a with the outer circumferential surface
of the first joint member 35, and a plurality of first fastening
bolt holes 35c perpendicular to the communication
groove 35b. First fastening bolts 41 are threaded into the
first fastening bolt holes 35c to secure the first joint mem-
ber 35 to the output shaft 28. Hex socket bolts are used
as the first fastening bolts 41. A first projection 35d is
formed on the outer circumferential surface of the cylin-
drical portion of the first joint member 35 at one axial end
of the cylindrical portion. The threaded hole 39 is formed
in the first projection 35d.
[0025] Like the first joint member 35, the second joint
member 36 is also formed to be substantially cylindrical.
The second joint member 36 includes an insertion hole
36a into which the nipper shaft 22 is inserted, a commu-
nication groove 36b that connects the insertion hole 36a
with the outer circumferential surface of the second joint
member 36, and second fastening bolt holes 36c per-
pendicular to the communication groove 36b. Second
fastening bolts 42 are threaded into the second fastening
bolt holes 36c to secure the second joint member 36 to
the nipper shaft 22. Hex socket bolts are used as the
second fastening bolts 42. A second projection 36d is

formed on the outer circumferential surface of the cylin-
drical portion of the second joint member 36 at one axial
end of the cylindrical portion. The elongated hole 38 is
formed in the second projection 36d.
[0026] As described above, the joint portion 37 in-
cludes the insertion holes 35a, 36a into which the output
shaft 28 and the nipper shaft 22 are inserted, the com-
munication grooves 35b, 36b that connect the insertion
holes 35a, 36a with the outer circumferential surface of
the joint portion 37, the first fastening bolts 35c and the
second fastening bolts 36c perpendicular to the commu-
nication grooves 35b 36b. The joint portion 37 is fixed to
the output shaft 28 and the nipper shaft 22 by fastening
the first fastening bolts 41 and the second fastening bolts
42 threaded to the first fastening bolt holes 35c and the
second fastening bolt holes 36c.
[0027] As shown in Figs. 2(a) and 2(b), an axis aligning
portion 43 is located between the first joint member 35
and the second joint member 36. In the present embod-
iment, the axis aligning portion 43 is formed by a sub-
stantially annular protrusion 44 formed on the first joint
member 35 and a substantially annular recess 45 formed
in the second joint member 36 to be engaged with the
annular protrusion 44. That is, the annular protrusion 44
is formed in an inner circumferential portion on the end
face of the first joint member 35 that faces the second
joint member 36. The annular recess 45 is formed in an
inner circumferential portion on the end face of the sec-
ond joint member 36 that faces the first joint member 35.
The annular protrusion 44 and the annular recess 45
each have a shape in which a part corresponding to the
communication grooves 35b, 36b is cut.
[0028] When installing the nipper gauge adjusting
mechanism 34 between the nipper shaft 22 and the out-
put shaft 28, the first joint member 35 and the second
joint member 36 are split from each other, and the first
fastening bolts 41 and the second fastening bolts 42 are
loosened. In this state, the first joint member 35 is fitted
to the first end 28a of the output shaft 28, and the second
joint member 36 is fitted to the end of the nipper shaft
22. Thereafter, the first fastening bolts 41 are fastened
to secure the first joint member 35 to the first end 28a of
the output shaft 28, and the second fastening bolts 42
are fastened to secure the second joint member 36 to
the nipper shaft 22. Next, with the nipper shaft 22 and
the output shaft 28 arranged coaxially, the nipper shaft
22 is moved such that the annular protrusion 44 of the
axis aligning portion 43 fitted to the annular recess 45.
Thereafter, with the adjuster bolt 40 extending through
the elongated hole 38 of the second joint member 36,
the adjuster bolt 40 is threaded to the threaded hole 39
of the first joint member 35, thereby assembling the sec-
ond joint member 36 to the first joint member 35. The
assembly of the nipper gauge adjusting mechanism 34
is completed.
[0029] Operation of the device configured as de-
scribed above will now be described.
[0030] When the comber is operating, the drive gear
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27 is rotated in synchronization with the combing cylinder
15 via the drive shaft driven by the main motor (not
shown). The output shaft 28 of the nipper shaft driving
portion 25 is rotated in a reciprocating manner (alternat-
ing clockwise and counterclockwise motion) in a prede-
termined range by rotation of the drive gear 27. Accord-
ingly, the nipper shaft 22 moves integrally with the output
shaft 28 via the nipper gauge adjusting mechanism 34.
As the nipper shaft 22 is rotationally reciprocated, the
bottom nipper 19 is swung back and forth together with
the nipper frame 18. Since the top nipper 20a is swung
upward and downward, the top nipper 20a and the distal
end of the bottom nipper 19 selectively hold and release
the lap L. The distal end of the lap L held by the nipper
device 14 is combed with a combing segment 15b of the
combing cylinder 15. When the lap L is combed with the
combing segment 15b, the amount of cotton waste re-
moved from the lap L is changed in accordance with the
timing at which the combing segment 15b combs the lap
L held by the nipper device 14.
[0031] The combing cylinder 15 is rotated at a prede-
termined speed in accordance with spinning conditions.
Accordingly, the combing segment 15b passes below the
bottom nipper 19 at predetermined intervals. On the other
hand, the nipper frame 18 is swung back and forth in a
predetermined range by the reciprocating motion of the
nipper shaft 22, which is moved in synchronization with
the combing cylinder 15. Therefore, when the front-most
position of the nipper frame 18 is changed, the timing at
which the combing segment 15b combs the distal end of
the lap L held by the nipper device 14 changes. Accord-
ingly, the amount of waste cotton is changed.
[0032] To make the amount of waste cotton an ade-
quate value in accordance with the quality of the spun
product, a nipper gauge G needs to be adjusted. The
nipper gauge G refers to the distance between the front
edge of the bottom nipper 19 and the detaching roller 16
when the nipper frame 18 is moved to the front-most po-
sition. Adjustment of the nipper gauge G is executed by
adjusting the nipper gauge adjusting mechanism 34 prior
to operation of the comber. Specifically, when adjusting
the nipper gauge G, the adjuster bolt 40 is loosened when
the comber is in a stopped state, so that the fastening of
the first joint member 35 and the second joint member
36 by the adjuster bolt 40 is removed. In this state, the
first joint member 35 and the nipper shaft 22 are rotated
relative to the second joint member 36 and the output
shaft 28 by a required adjustment amount. Thereafter,
the adjuster bolt 40 is fastened again, so that the adjust-
ment of the nipper gauge G is completed. The adjustment
amount for making the amount of cotton waste an appro-
priate value is obtained in advance, and the nipper gauge
G is adjusted to have an adequate value that corresponds
to the spinning conditions based on the data.
[0033] Fig. 4(a) shows a state in which the nipper
gauge G is narrow, and Fig. 4(b) shows a state in which
the nipper gauge G is wide. From the state of a narrow
nipper gauge G shown in Fig. 4(a), the nipper shaft 22

is pivoted clockwise when the nipper shaft 22 is allowed
to pivot relative to the output shaft 28, to adjust the nipper
gauge G. Then, the nipper frame drive arm 23 is rotated
integrally with the nipper shaft 22, so that the support
arm 24 is pivoted clockwise about the cylinder shaft 15a
via the nipper frame 18. As a result the nipper gauge G
is widened as shown in Fig. 4(b). When the nipper shaft
22 is rotated in this manner, the cylinder shaft 15a is in
a stopped state. Thus, even if the support arm 24 is piv-
oted, the combing cylinder 15 is not pivoted. That is, the
position of the combing segment 15b is not changed. As
the nipper gauge adjustment is performed in this manner,
the positional relationship between the nipper device 14
and the combing segment 15b is changed. This changes
the amount of cotton waste during operation of the comb-
er.
[0034] The present embodiment has the following ad-
vantages.

(1) The nipper shaft driving portion 25 of the comber
has the output shaft 28, which is pivoted in a recip-
rocating manner coaxially with the nipper shaft 22 in
synchronization with the combing cylinder 15. The
first end 28a, which is the end of the output shaft 28
closer to the nipper shaft 22, protrudes to the outside
of the gear box 26. The nipper gauge adjusting mech-
anism 34 is located between the first end 28a of the
output shaft 28, which protrudes to the outside of the
gear box 26, and the nipper shaft 22. The nipper
gauge adjusting mechanism 34 is configured such
that the nipper shaft 22 and the output shaft 28 can
be switched between a state in which the shafts 22,
28 are integrally rotatable and a state in which the
shafts 22, 28 are allowed to rotate relative to each
other. Specifically, the state where the shafts 22, 28
are allowed to rotate relative to each other refers to
a state where the nipper shaft 22 is allowed to rotate
relative to the output shaft 28 when the output shaft
28 stationary. This facilitates assembly of the nipper
gauge adjusting mechanism 34. Also, the manufac-
turability of the nipper device, which includes the nip-
per shaft driving portion 25, is improved.
(2) The nipper gauge adjusting mechanism 34 has
the joint portion 37, which joins the nipper shaft 22
to the output shaft 28. The joint portion 37 is formed
by the first joint member 35, which is fixed to and
rotates integrally with the output shaft 28, and the
second joint member 36, which is fixed to and rotates
integrally with the nipper shaft 22. The second joint
member 36 has the elongated hole 38, which ex-
tends in the circumferential direction of the nipper
shaft 22. When a fastener (the adjuster bolt 40)
passed through the elongated hole 38 is fastened,
the first joint member 35 and the second joint mem-
ber 36 are fixed with respect to each other. In con-
trast, when the fastener is loosened, the first joint
member 35 and the second joint member 36 are al-
lowed to pivot with respect to each other. Therefore,
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the nipper gauge adjusting mechanism 34 can be
manufactured independently from the nipper shaft
driving portion 25 and the nipper shaft 22. Further,
the nipper gauge adjusting mechanism 34 can be
retrofitted to the nipper shaft driving portion 25 and
the nipper shaft 22.
(3) The axis aligning portion 43 is located between
the first joint member 35 and the second joint mem-
ber 36. Therefore, even if the nipper shaft 22 and
the second joint member 36 are pivoted relative to
the first joint member 35 to adjust the nipper gauge,
the coaxial arrangement of the output shaft 28 and
the nipper shaft 22 is maintained.
(4) The axis aligning portion 43 is formed by the sub-
stantially annular protrusion 44 formed on the first
joint member 35 and the substantially annular recess
45 formed in the second joint member 36 to be en-
gaged with the annular protrusion 44. The annular
protrusion 44 is formed in an inner circumferential
portion on the end face of the first joint member 35
that faces the second joint member 36. The annular
recess 45 is formed in an inner circumferential por-
tion on the end face of the second joint member 36
that faces the first joint member 35. Therefore, com-
pared to, for example, a case where an axis aligning
portion 43 is formed as a component separate from
a first joint member 35 and a second joint member
36, the number of components is reduced.
(5) The joint portion 37 of the nipper gauge adjusting
mechanism 34 includes the insertion holes 35a, 36a
into which the output shaft 28 and the nipper shaft
22 are inserted, the communication grooves 35b,
36b that connect the insertion holes 35a, 36a with
the outer circumferential surface of the joint portion
37, the first fastening bolts 35c and the second fas-
tening bolts 36c perpendicular to the communication
grooves 35b 36b. The joint portion 37 is fixed to the
output shaft 28 and the nipper shaft 22 by fastening
the first fastening bolts 41 and the second fastening
bolts 42 threaded to the first fastening bolt holes 35c
and the second fastening bolt holes 36c. Therefore,
compared to a configuration in which a joint portion
is formed by two or more separable parts that sand-
wich the output shaft 28 or the nipper shaft 22, the
number of components is smaller and the installment
is facilitated.

[0035] Fig. 5 shows a second embodiment of the
present invention. The second embodiment is different
from the first embodiment in the structure of a nipper
gauge adjusting mechanism. Like or the same reference
numerals are given to those components that are like or
the same as the corresponding components of the first
embodiment, and detailed explanations are omitted.
[0036] As shown in Fig. 5(a), a nipper gauge adjusting
mechanism 50 includes a joint portion 51. The joint por-
tion 51 includes a fixed portion 51 a, which is fixed to and
rotates integrally with the output shaft 28, and a joint por-

tion 51 b, which is switched between a state where the
joint portion 51 b is rotatable relative to the nipper shaft
22 and a state where the joint portion 51 b is not rotatable
relative to the nipper shaft 22. As shown in Fig. 5(b), the
joint portion 51 b has an elongated hole 52, which extends
in the circumferential direction of the nipper shaft 22. An
internal thread portion 22a is formed in the circumferen-
tial surface of the nipper shaft 22. The elongated hole 52
is formed at a position that faces the internal thread por-
tion 22a. An adjuster bolt 40 is passed though the elon-
gated hole 52 and threaded to the internal thread portion
22a. When the adjuster bolt 40 is fastened, the joint por-
tion 51 b is not rotatable relative to the nipper shaft 22.
In contrast, when the adjuster bolt 40 is loosened, the
joint portion 51 b is rotatable relative to the nipper shaft
22.
[0037] In this embodiment, the nipper gauge adjusting
mechanism 50 is movable relative to the output shaft 28
when the first fastening bolts 41 are loosened. When the
adjuster bolt 40 and the second fastening bolts 42 are
both loosened, the nipper shaft 22 is allowed to rotate
with respect to the joint portion 51. When the adjuster
bolt 40 is removed from the internal thread portion 22a,
and the second fastening bolt 42 is loosened, the joint
portion 51 is movable axially relative to the nipper shaft
22.
[0038] When installing the nipper gauge adjusting
mechanism 50 between the nipper shaft 22 and the out-
put shaft 28, the joint portion 51 b is attached to the nipper
shaft 22 with both of the first fastening bolts 41 and the
second fastening bolts 42 loosened. Then, the adjuster
bolt 40 is threaded to the internal thread portion 22a.
Then, with the nipper shaft 22 and the output shaft 28
arranged coaxially, the nipper shaft 22 is moved such
that the first joint member 35 is inserted into the fixed
portion 51 a. Thereafter, the first fastening bolt 41 and
the second fastening bolt 42 are fastened.
[0039] The second embodiment has the following ad-
vantage in addition to the advantages (1), (5) of the first
embodiment.

(6) Compared to the joint portion 37 of the first em-
bodiment, which is formed by the axially separable
first and second joint members 35, 36, the joint por-
tion 51 has fewer components.

[0040] The present invention is not restricted to the
illustrated embodiments but may be embodied in the fol-
lowing forms.
[0041] As shown in Fig. 6, in place of the annular pro-
trusion 44, the first joint member 35 may have an annular
recess 46 that is coaxial with and has the same diameter
as the annular recess 45 of the second joint member 36.
The axis aligning portion 43 may be formed by the annular
recesses 45, 46 and a ring 47, which is fitted in the annular
recess 45, 46.
[0042] The first joint member 35 and the second joint
member 36 each may be formed by separable parts that
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can sandwich the output shaft 28 or the nipper shaft 22.
Also, the joint portion 51 may be formed by separable
parts that can sandwich the output shaft 28 or the nipper
shaft 22. In these cases, the nipper gauge adjusting
mechanisms 34, 50 can be installed after the nipper shaft
22 is arranged at the final installed position. That is, the
nipper gauge adjusting mechanisms 34, 50 can be in-
stalled after the nipper shaft 22 is arranged coaxially with
the output shaft 28 and at a position at a predetermined
distance from the output shaft 28. One advantage of this
configuration is that, when replacing the nipper gauge
adjusting mechanisms 34, 50, the nipper shaft 22 does
not need to be moved a position where the nipper gauge
adjusting mechanisms 34, 50 can be removed from the
nipper shaft 22 and the output shaft 28.
[0043] The annular protrusion 44 of the axis aligning
portion 43 between the first joint member 35 and the sec-
ond joint member 36 may be formed in the second joint
member 36. That is, the annular recess 45 may be formed
in the first joint member 35.
[0044] The output shaft 28 may be configured such
that the second end 28b also protrudes the outside of
the gear box 26. That is, both ends of the output shaft 28
may protrude to the outside of the gear box 26.
[0045] An elongated hole 38 may be formed in the first
projection 35d of the first joint member 35. That is, a
threaded hole 39 may be formed in the second projection
36d of the second joint member 36.
[0046] The structure in which the first joint member 35
or the fixed portion 51 a fastens the output shaft 28 and
the structure in which the second joint member 36 or the
joint portion 51 b fastens the nipper shaft 22 are not lim-
ited to the structure in which the first fastening bolts 41
or the second fastening bolts 42 are threaded to the first
fastening bolt holes 35c or the second fastening bolt
holes 36c. For example, a structure may be employed in
which a bolt is passed through a bolt hole having no in-
ternal thread and is threaded to a nut.
[0047] A nipper shaft driving portion (25) has an output
shaft (28), which is pivoted in a reciprocating manner
coaxially with a nipper shaft (22) in synchronization with
a combing cylinder (15). The output shaft (28) has a first
end, which is relatively close to the nipper shaft (22), and
a second end, which is opposite to the first end. At least
the first end of the output shaft (28) is arranged to protrude
outside of a gear box (26). A nipper gauge adjusting
mechanism (34) is provided between the first end of the
output shaft (28) and one end of the nipper shaft (22).
The nipper gauge adjusting mechanism (34) is config-
ured to permit the nipper shaft (22) and the output shaft
(28) are to be switched between a state where the shafts
are integrally rotatable and a state where the nipper shaft
(22) can rotate relative to the output shaft (28).

Claims

1. A comber having a plurality of combing heads (11),

each combing head (11) having a nipper frame (18),
wherein, when a common nipper shaft (22) is rotated
in a reciprocating manner with respect to the nipper
frames (18), the nipper frames (18) of all the combing
heads (11) are swung back and forth in synchroni-
zation, and the nipper shaft (22) is rotated in a recip-
rocating manner in synchronization with a combing
cylinder (15) by a nipper shaft driving portion (25)
located in a gear box (26), characterized in that
the nipper shaft driving portion (25) has an output
shaft (28) arranged coaxially with the nipper shaft
(22),
the output shaft (28) is rotated in a reciprocating man-
ner in synchronization with the combing cylinder
(15),
the output shaft (28) has a first end (28a), which is
relatively close to the nipper shaft (22), and a second
end (28b), which is opposite to the first end (28a),
at least the first end (28a) of the output shaft (28)
protrudes to the outside of the gear box (26),
a nipper gauge adjusting mechanism (34, 50) is pro-
vided between the first end (28a) of the output shaft
(28) and one end of the nipper shaft (22), and
the nipper gauge adjusting mechanism (34, 50) is
configured to permit the nipper shaft (22) and the
output shaft (28) to be switched between a state
where the nipper shaft (22) and the output shaft (28)
rotate integrally and a state where the nipper shaft
(22) is allowed to rotate relative to the output shaft
(28).

2. The comber according to claim 1, wherein the nipper
gauge adjusting mechanism (34) has a joint portion
(37) that is formed by:

a first member (35) fixed to and integrally rotat-
able with the output shaft (28); and
a second member (36) fixed to and integrally
rotatable with the nipper shaft (22), character-
ized in that
the second member (36) has an elongated hole
(38), which extends in the circumferential direc-
tion of the nipper shaft (22),
a fastener (40) is passed through the elongated
hole (38),
when the fastener (40) is fastened, the first
member (35) and the second member (36) are
fixed relative to each other, and
when the fastener (40) is loosened, the first
member (35) and the second member (36) are
allowed to pivot relative to each other.

3. The comber according to claim 2, characterized in
that an axis aligning portion (43) is provided between
the first member (35) and the second member (36).

4. The comber according to claim 3, characterized in
that
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the first member (35) and the second member (36)
each have a facing end,
the facing ends face each other, and
the axis aligning portion (43) is formed by:

a protrusion (44) formed on one of the pair of
the facing ends; and
a recess (45) formed on the other one of the pair
of the facing ends.

5. The comber according to claim 3, characterized in
that
the first member (35) and the second member (36)
each have a facing end,
the facing ends face each other, and
the axis aligning portion (43) is formed by:

annular recesses (45, 46) formed in the facing
ends; and
a ring (47) fitted to both of the annular recesses.

6. The comber according to claim 1, characterized in
that
the nipper gauge adjusting mechanism (50) has a
joint portion (51) that includes:

a fixed portion (51a) fixed to and integrally ro-
tatable with the output shaft (28); and
a joint portion (51 b) that can be switched be-
tween a state where the joint portion (51) is ro-
tatable relative to the nipper shaft (22) and a
state where the joint portion (51 b) is fixed rela-
tive to the nipper shaft (22),

an internal thread portion (22a) is formed in the cir-
cumferential surface of the nipper shaft (22);
the joint portion (51 b) has an elongated hole (52),
which extends in the circumferential direction of the
nipper shaft (22);
the elongated hole (52) is formed at a position that
faces the internal thread portion (22a);
a bolt (40), which is passed through the elongated
hole (52), is threaded to the internal thread portion
(22a);
when the bolt (40) is fastened, the joint portion (51
b) is fixed relative to the nipper shaft (22); and
when the bolt (40) is loosened, the joint portion (51
b) is allowed to rotate relative to the nipper shaft (22).

7. The comber according to any one of claims 2 to 6,
characterized in that the joint portion (37, 51) in-
cludes:

an insertion hole (35a, 36a) into which the output
shaft (28) and the nipper shaft (22) are inserted;
a groove (35b, 36b) that connects the insertion
hole (35a, 36a) with the outer circumferential
surface of the joint portion (37, 51); and

a bolt hole (35c, 36c) perpendicular to the
groove (35b, 36b),
a fastening bolt (41, 42) is threaded to the bolt
hole (35c, 36c), and
when the fastening bolt (41, 42) is fastened, the
joint portion (37, 51) is fixed to the output shaft
(28) and the nipper shaft (22).
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