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(54) Frame structure for comber

(57) A frame structure for a comber includes a left
frame, a right frame, and two front and rear upper rails.
The left frame and the right frame are arranged so that
all the combing heads are between the left and right

frames. The front and rear upper rails extend between
and are coupled to upper parts of the left and right frames.
At least a nipper shaft, a cylinder shaft, and a detaching
roller are supported by the upper rails.



2

EP 2 397 583 A2



EP 2 397 583 A2

3

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a frame struc-
ture for a comber.
[0002] A typical comber has an operational portion, in
which eight combing heads are arranged. Each combing
head includes a nipper and a combing cylinder. The nip-
per holds distal end of lap fed by a predetermined amount
at a time. The distal end of the lap is combed with the
combing cylinder. This turns the lap into fleece. As the
nipper advances, the fleece is moved toward detaching
rollers. The detaching rollers are rotated in the reverse
direction in response to the advance of the fleece, and
fleece that has been taken before (preceding fleece) is
retreated. Then, the trailing end of the preceding fleece
and the advancing end of the newly combed fleece (suc-
ceeding fleece) are overlapped. Subsequently, the de-
taching rollers are rotated forward to take the fleece from
the nipper, and the trailing end of the fleece is combed
with a top comb, which is stuck into the fleece. Then, the
fleeces made by repeating this process in the combing
heads are bundled and drafted, and thereafter com-
pressed by calender rollers so as to become sliver.
[0003] Modern combers are operated in such a man-
ner that the rotational speed of combing cylinders is about
200 to 300 rpm. The advance and retreat of nippers and
swinging motion (back-and-forth pivoting) of detaching
rollers are executed as quickly as 200 to 300 times per
minute, accordingly. The quality of the obtained fleeces
is influenced by the sticking amount of needles of a comb-
ing cylinder into the lap when the lap is combed by the
combing cylinder. Specifically, when the depth of the
sticking amount is changed by approximately 0.3 mm
(penetration depth), the quality of obtained sliver
changed. Therefore, all the combing heads must have
the same positional relationship among the nipper shaft,
the combing cylinder, and the detaching rollers.
[0004] As shown in Fig. 3A, typically, the frame struc-
ture for a comber includes machine frames (middle
frames) that partitions combing heads 50 from one an-
other (Japanese Laid-Open Utility Model Publication No.
6-12483). According to the publication, the frame struc-
ture for a comber includes a plurality of base surface
plates 51 and eight middle frames 52 arranged on the
base surface plates 51 to extend upright. As shown in
Fig. 3B, a nipper shaft 53, a cylinder shaft 54, detaching
rollers 55, and lap rollers 56 are rotatably supported by
the middle frames 52 with non-illustrated bearings, while
extending through the middle frames 52. In Fig. 3A, the
nipper shaft 53, the cylinder shaft 54, and the detaching
rollers 55 are omitted.
[0005] Conventionally, a frame structure is designed
such that, the distances between a base surface plate
51 and each of the nipper shaft 53, the cylinder shaft 54,
and the detaching rollers 55 in a part corresponding to
each combing head 50 are common to all the combing

heads 50. This requires the base surface plates 51 and
the middle frames 52 to be highly accurately machined.
Also, high assembly accuracy is required. For example,
the positional tolerance of the holes for receiving the nip-
per shaft 53 and other shafts needs to be one hundredth
of a millimeter or less. To meet this requirement, constant
temperature machining needs to be performed. This re-
sults in a larger number of manufacturing steps and in-
creased costs.

SUMMARY OF THE INVENTION

[0006] Accordingly, it is an objective of the present in-
vention to provide a frame structure for a comber that
reliably supports components such as a nipper shaft, a
cylinder shaft, and a detaching roller without using sur-
face plates and middle frames, which require high ma-
chining accuracy.
[0007] To achieve the foregoing objective and in ac-
cordance with one aspect of the present invention, a
frame structure for a comber includes a left frame, a right
frame, and two front and rear upper rails. The left frame
and the right frame are arranged so that all the combing
heads are between the left and right frames. The front
and rear upper rails extend between and are coupled to
upper parts of the left and right frames. At least a nipper
shaft, a cylinder shaft, and a detaching roller are support-
ed by the upper rails.
[0008] At least the nipper shaft, the cylinder shaft, and
the shaft of the detaching roller each have such a length
that it extends over all the combing heads, and require
highly accurate positional relationship thereamong. Ac-
cording to the present invention, these shafts are sup-
ported by the upper rails. The upper rails are bent be-
tween the left frame and the right frame, causing the dis-
tance from the frame structure installation surface and
each of the nipper shaft, the cylinder shaft, and the de-
taching roller to be different between combing heads lo-
cated close to the center of the frame structure and comb-
ing heads located close to an end of the frame structure.
The amount of difference is greater than that in a case
where surface plates and middle frames used that are
formed with a high machining accuracy of one hundredth
of a millimeter or less. However, between combing
heads, the positional relationship among the nipper shaft,
the cylinder shaft, and the detaching roller are maintained
to the same within a required accuracy. Therefore, unlike
the conventional frame structure, no highly accurate ma-
chining needs to be performed for uniform distances be-
tween the frame installation surface and each of a nipper
shaft, a cylinder shaft, and a detaching roller at the comb-
ing heads. In other words, according to the present in-
vention, a nipper shaft, a cylinder shaft, and a detaching
roller can be reliably supported without using surface
plates and middle frames, which require high machining
accuracy (accuracy within one hundredth of a millimeter).
[0009] Other aspects and advantages of the invention
will become apparent from the following description, tak-
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en in conjunction with the accompanying drawings, illus-
trating by way of example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The invention, together with objects and advan-
tages thereof, may best be understood by reference to
the following description of the presently preferred em-
bodiments together with the accompanying drawings in
which:

Fig. 1A is a diagrammatic front view illustrating a
frame structure for a comber according to one em-
bodiment of the present invention;
Fig. 1B is an enlarged diagrammatic cross-sectional
view taken along line 1 B-1 B in Fig. 1A;
Fig. 2 is a schematic side view illustrating the comb-
ing heads of Fig. 1A;
Fig. 3A is a diagrammatic front view illustrating a
conventional frame structure for a comber; and
Fig. 3B is an enlarged diagrammatic cross-sectional
view taken along line 3B-3B in Fig. 3A.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0011] One embodiment of the present invention will
now be described with reference to Figs. 1A to 2.
[0012] As shown in Fig. 1A, a comber has an opera-
tional portion, in which eight combing heads are ar-
ranged. As shown in Fig. 2, a combing head 11 includes
a nipper device 14 having a pair of lap rollers 12 and a
feed roller 13, a combing cylinder 15 that rotates integrally
with a cylinder shaft 15a, and two pairs of detaching roll-
ers 16, 17, each pair of which are arranged along the
front-back direction. The detaching rollers 16 and 17
have detaching top rollers 16a and 17a, respectively. The
nipper device 14 has a nipper frame 18, which is located
above the combing cylinder 15 to be swingable along the
advancing and retreating directions. A bottom nipper 19
is provided at the bottom of the nipper frame 18. A nipper
arm 20 is pivotably connected to the nipper frame 18 with
a support shaft 18a, and a top nipper 20a is fixed to the
distal end of the nipper arm 20. In synchronization with
the motion of the nipper frame 18 in the advancing and
retreating directions, the top nipper 20a opens and closes
at predetermined timing to hold 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 predetermined ac-
tion in synchronization with the nipper frame 18.
[0013] 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 of a nipper
frame drive arm 23 is secured to the nipper shaft 22 to
pivot integrally with the nipper shaft 22, and the rear end
of the nipper frame 18 is pivotably supported on a second
end of the nipper frame drive arm 23 via a support shaft

23a. 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.
[0014] The frame structure for the comber will now be
described with reference to Figs. 1A and 1B.
[0015] As shown in Figs. 1A and 1B, the frame struc-
ture includes a left frame 31, a right frame 32, a front
upper rail 33a, and a rear upper rail 33b. The left frame
31 and the right frame 32 are arranged so that all the
combing heads 11 are between the left and right frames.
The upper rails 33a, 33b extend parallel to the longitudi-
nal direction of the comber (left-right direction in Fig. 1A)
and extend between and are coupled to the upper ends
of the left and right frames 31, 32. The upper rails 33a,
33b are provided at the same height. The upper rails 33a,
33b are formed into tubular shapes (rectangular tubes in
the present embodiment).
[0016] The frame structure further includes a front low-
er rail 34a and a rear lower rail 34b. The lower rails 34a,
34b are extend between and coupled to the lower parts
of the left frame 31 and the right frame 32. The lower rails
34a, 34b are parallel to each other at the same height.
The lower rails 34a, 34b are formed into the same tubular
shape as the upper rails 33a, 33b. The lower rails 34a,
34b are supported by base members 35 at a middle po-
sition along the longitudinal direction. In the present em-
bodiment, the base members 35 support the lower rails
34a, 34b at positions that divide the length between the
left frame 31 and the right frame 32 into quarters.
[0017] Middle frames 36 are located between and cou-
pled to the upper rails 33a, 33b and the lower rails 34a,
34b. The middle frames 36 are formed into rectangular
frames and have an upper end and lower corners. The
upper ends are coupled to the lower surfaces of the upper
rails 33a, 33b. The lower corners correspond to the cor-
ners of the lower rails 34a, 34b and are formed as cutouts.
The lower corners are coupled to the corners of the lower
rails 34a, 34b. The middle frames 36 are coupled to the
lower rails 34a, 34b at positions corresponding to the
base members 35.
[0018] As shown in Fig. 1B, the detaching rollers 16,
17 (the shafts thereof, to be exact) are supported by the
front upper rail 33a via brackets 37 fixed to the front upper
rail 33a. The cylinder shaft 15a is supported by the front
upper rail 33a via brackets 38 fixed to the front upper rail
33a. The nipper shaft 22 is supported by the rear upper
rail 33b via brackets 39 fixed to the rear upper rail 33b.
The lap rollers 12 (the shafts thereof, to be exact) are
supported by the rear upper rail 33b via brackets 40 fixed
to the rear upper rail 33b. The lap rollers 12 (the shafts
thereof, to be exact), the cylinder shaft 15a, the detaching
rollers 16, 17 (the shafts thereof, to be exact), and the
nipper shaft 22 all have a length that extend over all of
the combing heads 11.
[0019] The brackets 37 to 40 are each arranged be-
tween an adjacent pair of the combing heads 11. The
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brackets 37 for the detaching rollers 16, 17 and the brack-
ets 38 for the cylinder shafts 15a are fixed to the upper
rail 33a, while being displaced from each other along a
direction perpendicular to the sheet of Fig. 1B, so as not
to contact each other. Although not illustrated, other
shafts such as brush shafts are supported between the
left frame 31 and the right frame 32.
[0020] Operation of the frame structure configured as
described above will now be described.
[0021] At each combing head 11, when the distal end
of a lap held by the top nipper 20a and the bottom nipper
19 is combed with the combing cylinder 15, the quality
of the sliver obtained by the comber is improved if the
combing cylinder 15 is rotated with non-illustrated comb-
er needles stuck into the lap to as great a depth as pos-
sible. Therefore, when the lap is combed with the comb-
ing cylinder 15, the bottom nipper 19 is preferably moved
to a position as close as possible to the combing cylinder
15. At each combing head 11, the nipper shaft 22, which
is a drive source for swinging motion of the bottom nipper
19, and the cylinder shaft 15a, which is a rotational drive
source of the combing cylinder 15, need to be parallel to
each other and maintain a predetermined positional re-
lationship. At each combing head 11, if the nipper shaft
22 and the cylinder shaft 15a are parallel to each other
and maintain a predetermined positional relationship,
sliver of a desired high quality can be obtained even if
the distance from the comber installation surface and
each of the nipper shaft 22 and the cylinder shaft 15a
varies among the combing heads 11.
[0022] The frame structure does not have surface
plates that are formed with high machining accuracy for
positional tolerance within one hundredth of a millimeter,
or middle frames that are each provided between comb-
ing heads 11 and formed with high machining accuracy.
Therefore, the upper rails 33a, 33b and the lower rails
34a, 34b, which form the frame structure, are bent be-
tween the left frame 31 and the right frame 32. In the
upper rails 33a, 33b and the lower rails 34a, 34b, the
amount of bending is different between a part close to
the left frame 31 or the right frame 32 and a central part.
The values of distances from the comber installation sur-
face to each of the cylinder shaft 15a, the detaching roll-
ers 16, 17, and the nipper shaft 22 vary among the comb-
ing heads 11. These values in the present embodiment
vary by a greater amount than in a case where surface
plates and middle frames that are formed with high ma-
chining accuracy. However, in each of the combing
heads 11, the degree of parallelism and the positional
relationship (distances) among the cylinder shaft 15a,
the detaching rollers 16, 17, and the nipper shaft 22 sat-
isfy the demanded levels. Thus, the quality of product
slivers that are formed by spinning eight slivers spun by
the eight combing heads 11 and bundling and drafting
the eight slivers is as high quality as a case where a frame
structure is used that uses surface plates and middle
frames that are formed with high machining accuracy for
a positional tolerance within one hundredth of a millime-

ter.
[0023] The present embodiment has the following ad-
vantages.

(1) The frame structure for the comber includes the
left frame 31 and the right frame 32 arranged so that
all the combing heads 11 are located between the
frames 31 and 32, and the two front and rear upper
rails 33a, 33b, which are coupled to the upper parts
of the left frame 31 and the right frame 32. The nipper
shaft 22, the cylinder shaft 15a, and the detaching
rollers 16, 17 are supported by the upper rails 33a,
33b via the brackets 37 to 39 fixed to the upper rails
33a, 33b. The positional relationship among the nip-
per shaft 22, the cylinder shaft 15a, and the detach-
ing rollers 16, 17 thus does not vary among the comb-
ing heads 11. The nipper shaft 22, the cylinder shaft
15a, and the detaching rollers 16, 17 can be reliably
supported without using surface plates and middle
frames that require high machining accuracy. There-
fore, constant temperature machining is not neces-
sary.

(2) The frame structure further includes two front and
rear lower rails 34a, 34b coupled to the lower parts
of the left frame 31 and the right frame 32. Compared
to a case where no lower rails 34a, 34b are provided,
the frame structure is more robust as a whole. Thus,
for example, if the frame structure is carried, for ex-
ample, by a forklift and installed in a predetermined
installation position after being assembled at a place
different from an installation position in a factory, the
upper rails 33a, 33b are prevented from being bent
to a detrimental level.

(3) The middle frames 36 are located between and
coupled to the upper rails 33a, 33b and the lower
rails 34a, 34b. The entire frame structure therefore
has a robust ladder structure. The structure thus re-
duces machine vibration and is suitable for increas-
ing the speed of the comber. The machining accu-
racy of the middle frames 36 used in the embodiment
can be lowered to less than that of middle frames
used in conventional frame structures. Therefore,
the middle frames 36 of the present embodiment do
not require constant temperature machining.

(4) The upper rails 33a, 33b and the lower rails 34a,
34b are formed into tubular shapes. Compared to a
case where the upper rail 33a, 33b and the lower
rails 34a, 34b are formed to be solid, the weight of
the frame structures can be reduced and yet still have
the same strength.

(5) The lower rails 34a , 34b are supported by the
base members 35 at intermediate positions, and the
middle frames 36 are located at positions corre-
sponding to the base members 35. Therefore, ma-
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chine vibration can be more reduced compared to a
case where no base members 35 are provided or a
case where base members 35 are provided but the
middle frames 36 are located at positions that do not
correspond to the base members 35.

[0024] The present invention is not restricted to the
illustrated embodiments but may be embodied in the fol-
lowing modifications.
[0025] The number and the positions of the middle
frames 36 are not limited to those presented in the above
illustrated embodiment, but may be reduced or in-
creased. Alternatively, the positions of the middle frames
36 may be changed without changing the number there-
of.
[0026] The frame structure needs to have at least the
left frame 31 and the right frame 32, and the two front
and rear upper rails 33a, 33b, which are coupled to the
upper parts of the left frame 31 and the right frame 32.
However, with the lower rails 34a, 34b, the second ad-
vantage (2) is achieved. Also, with the middle frames 36
or the base members 35, the frame structure can be ro-
bust as a whole, so that the machine vibration is reduced.
[0027] The upper rails 33a, 33b and the lower rails 34a,
34b are not limited to rectangular tubes, but may be tubes
of other polygon or cylindrical. Also, the rails 33a, 33b,
34a, 34b are not limited to tubular shaped, but may be
solid. For example, the rails 33a, 33b, 34a, 34b may be
solid bodies having I-shaped or L-shaped cross-sections.
[0028] The upper rails 33a, 33b and the lower rails 34a,
34b do not need to have the same shape or size. How-
ever, the upper rails 33a, 33b preferably have the same
bending strength, and the lower rails 34a, 34b preferably
have the same bending strength.
[0029] The brackets 37 for supporting the detaching
rollers 16, 17 and the brackets 38 for supporting the cyl-
inder shaft 15a may be formed integrally.
[0030] The middle frames 36 do not need to have a
substantially rectangular shape, but may have other
shapes. For example, the frame structure may include a
middle frame coupling only the front upper rail 33a and
the lower rail 34a to each other, a middle frame coupling
only the rear upper rail 33b and the lower rail 34b to each
other, a middle frame coupling only the upper rails 33a,
33b to each other, and a middle frame coupling only the
lower rails 34a, 34b to each other.
[0031] A frame structure for a comber includes a left
frame, a right frame, and two front and rear upper rails.
The left frame and the right frame are arranged so that
all the combing heads are between the left and right
frames. The front and rear upper rails extend between
and are coupled to upper parts of the left and right frames.
At least a nipper shaft, a cylinder shaft, and a detaching
roller are supported by the upper rails.

Claims

1. A frame structure for a comber, the structure being
characterized by comprising a left frame, a right
frame, and two front and rear upper rails, the left
frame and the right frame being arranged so that all
combing heads are between the left and right frames,
the front and rear upper rails extending between and
are coupled to upper parts of the left and right frames,
wherein at least a nipper shaft, a cylinder shaft, and
a detaching roller are supported by the upper rails.

2. The frame structure for a comber according to claim
1, characterized by two front and rear lower rails,
which extend between and are coupled to lower parts
of the left frame and the right frame.

3. The frame structure for a comber according to claim
2, characterized by a middle frame, which is located
between and coupled to the upper rail and the lower
rail.

4. The frame structure for a comber according to claim
3, characterized in that the lower rail is supported
by a base member at a middle position along the
longitudinal direction, and the middle frame is locat-
ed at a position that corresponds to the base mem-
ber.

5. The frame structure for a comber according to any
one of claims 1 to 4, characterized in that at least
one of the upper rail and the lower rail is formed to
be tubular.

6. The frame structure for a comber according to any
one of claims 1 to 5, characterized in that at least
a bracket for supporting the detaching roller, a brack-
et for supporting the nipper shaft, and a bracket for
supporting the cylinder shaft are fixed to the upper
rail.
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