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(54) Combing machine

(57) A combing machine includes a plurality of comb-
ing heads each having a pair of detaching rollers, a pair
of calender rollers and a guide plate that is located be-
tween the pair of detaching rollers and the pair of calender
rollers and guides motion of fleece. The combing ma-

chine is characterized in that the pair of calender rollers
includes a drive roller and a driven roller. Distance be-
tween the drive roller and the driven roller is variable ac-
cording to thickness of a sliver. Each combing head in-
cludes a displacement detector that detects displace-
ment of the driven roller relative to the drive roller.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a combing ma-
chine.
[0002] A combing machine is known which has a plu-
rality of combing heads (e.g. eight combing heads) set
parallel to each other. Each combing head has a pair of
lap rollers, a nipper unit, a combing cylinder and a pair
of detaching rollers. The nipper unit has a feed roller, a
bottom nipper and a top nipper and holds the lap moved
for a predetermined length by the pair of lap rollers and
the feed roller. The combing cylinder combs the end of
the lap and the combed fleece is moved toward the pair
of detaching rollers by forward movement of the nipper
unit. In accordance with the forward movement of the
fleece, the paired detaching rollers are rotated in reverse
direction to move back the previously drawn fleece (pre-
vious fleece). Thus, the rear end of the previous fleece
and the front end of newly combed fleece (following
fleece) are overlapped. When the paired detaching roll-
ers are rotated in forward direction, fleece is drawn from
the nipper unit and the rear end of the fleece is combed
by the top comb pierced in the fleece. A pair of calender
roller compresses the fleece made by the repetition of
such operation and a sliver is formed. After the slivers
fed by the respective combing heads are bundled into a
single strand of sliver, the strand of sliver is drafted by a
draft device and stored in a sliver can by a coiler.
[0003] Japanese Patent Application Publication No.
8-260255 discloses a combing machine that maintains
as even as possible the thickness of a combed sliver with
lapse of the time. The combing machine includes a fun-
nel-shaped sensor that transmits continuously electrical
signals that are representative of the thickness of the
sliver drafted by a draft device. The controller of the
combing machine controls at least one of the aforemen-
tioned component parts of the combing head according
to the output signal of the sensor.
[0004] The causes of the variation of the thickness of
the sliver include variation of the thickness of the lap fed
to the nipper unit and poor separation of lap from the lap
roll, i.e. part of the lap remaining on the inner lap in the
roll without being unwound therefrom or part of the lap
on the roll being attached to the lap being unwound from
the roll. In the above-described combing machine where-
in the thickness of the sliver drafted by the draft device
or the thickness of the sliver made by doubling a plurality
of sliver is detected, the signal-to-noise ratio of the sensor
is relatively low. According to the combing machine
wherein the sliver thickness variation is detected, the
combing head that produces uneven sliver cannot be
specified.
[0005] The present invention is directed to a combing
machine that detects thickness variation of a sliver de-
livered from each combing head of the combing machine
with high accuracy.

SUMMARY OF THE INVENTION

[0006] In accordance with an aspect of the present in-
vention, a combing machine includes a plurality of comb-
ing heads each having a pair of detaching rollers, a pair
of calender rollers and a guide plate that is located be-
tween the pair of detaching rollers and the pair of calender
rollers and guides motion of fleece. The combing ma-
chine is characterized in that the pair of calender rollers
includes a drive roller and a driven roller. Distance be-
tween the drive roller and the driven roller is variable ac-
cording to thickness of a sliver. Each combing head in-
cludes a displacement detector that detects displace-
ment of the driven roller relative to the drive roller.
[0007] 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

[0008] 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. 1 is a plan view showing a combing machine
according to an embodiment of the present inven-
tion;

Fig. 2 is a side view showing a combing head of the
combing machine of Fig 1; and

Fig. 3 is a perspective view showing a support brack-
et that supports a driven roller and a displacement
detector of the combing machine of Fig 1.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0009] The following will describe the combing ma-
chine according to the embodiment of the present inven-
tion with reference to Figs. 1 through 3. Referring to Fig.
1, the combing machine 10 includes a plurality of combing
heads 11 (eight combing heads in the present embodi-
ment) set parallel to each other. Each combing head 11
includes a pair of lap rollers 12 on which a lap L is placed.
Each combing head 11 also includes a combing device
(not shown) located downstream of the lap rollers 12, a
guide plate 13 that guides and collects combed fleece F
delivered from the combing device, and a roller unit 14
that draws and compresses the fleece F collected by the
guide plate 13. A guide table 15 is located downstream
of the roller units 14 and extends perpendicularly to the
delivery direction of slivers S. The guide table 15 has
thereon a plurality of guide rollers 16 for the respective
combing heads 11 and a draft device 17 is located at a
position adjacent to one end of the guide table 15. The
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slivers S delivered from the combing heads 11 are di-
verted around the respective guide rollers 16. In the draft
device 17, the slivers S are collected  into a single sliver
S and drafted. The drafted sliver S is put and stored in a
sliver can by a coiler (not shown).
[0010] Referring to Fig. 2, the combing head 11 further
includes a nipper unit 19, a combing cylinder 20 and two
pairs of detaching rollers 21. The nipper unit 19 has a
feed roller 18, and one pair of the detaching rollers 21 is
located forward of the other pair of the detaching rollers
21 with respect to the moving direction of the fleece F.
The nipper unit 19 further has a nipper frame 22 located
above the combing cylinder 20 so as to be swingable
back and forth. The nipper frame 22 has at the bottom
thereof a bottom nipper 23. The nipper frame 22 further
has a shaft 22A by which a nipper arm 24 is pivotally
supported. A top nipper 24A is fixed to the distal end of
the nipper arm 24. The top nipper 24A is movable in syn-
chronization with the back-and-forth movement of the
nipper frame 22 thereby to hold the lap L in conjunction
with the bottom nipper 23. A top comb 25 is mounted
through a mount (not shown) to the nipper frame 22 at a
position that is forward of the bottom nipper 23 and op-
erable to move in synchronization with the nipper frame
22.
[0011] A reciprocally rotatable nipper shaft 26 is locat-
ed behind the combing cylinder 20 and below the nipper
frame 22. A nipper frame drive arm 27 is fixedly mounted
at one end thereof on the nipper shaft 26 for rotation
therewith. The nipper frame 22 is pivotally supported at
the rear end thereof by a shaft 27A to which the nipper
frame drive arm 27 is connected. The nipper frame 22 is
swingable back and forth by the reciprocal rotation of the
nipper shaft 26 so that the front end of the bottom nipper
23 is moved toward and away from the detaching rollers
21. In the present embodiment, the detaching rollers 21
are driven by a servomotor 28 that is provided independ-
ently of a main motor (not shown) of the combing ma-
chine.
[0012] The roller unit 14 is located forward of the de-
taching rollers 21 (or leftward in Fig. 2) across the guide
plate 13. The roller unit 14 has a pair of delivery rollers
29 and a pair of calender rollers 32. The pair of calender
rollers  32 includes a drive roller 30 and a driven roller
31. The drive rollers 30 are mounted on a drive shaft 33
that is common to all the combing heads 11. The driven
rollers 31 are urged against the respective drive rollers
30 and rotated by the rotation of the drive rollers 30.
[0013] The following will describe each pair of the cal-
ender rollers 32. Referring to Fig. 3, each drive roller 30
is fixed on the drive shaft 33 for rotation therewith. The
drive shaft 33 extends through a support bracket 34 that
supports the driven roller 31. A first shaft 35 is fixed at
one end thereof to the support bracket 34 so as to extend
parallel to the drive shaft 33. A first lever 36 is pivotally
supported at one end thereof on the first shaft 35. A sup-
port shaft 37 is fixed at one end thereof to the other end
of the first lever 36 and supports the driven roller 31 ro-

tatably through a bearing (not shown). A cylindrical sup-
port 39 is formed at the other end of the first lever 36 so
as to extend perpendicularly to and obliquely upward
from the support shaft 37. The support 39 supports a coil
spring 38 that urges the first lever 36 in the direction that
moves the driven roller 31 toward the drive roller 30. The
coil spring 38 is loosely wound around the support 39
and engaged at one end thereof with the first lever 36.
The coil spring 38 serves as the urging member of the
present invention.
[0014] A second shaft 40 is fixed at one end thereof to
the support bracket 34 on the side of the first shaft 35
that is opposite from the drive shaft 33 and extends par-
allel to the first shaft 35. A second lever 41 is pivotally
supported on the second shaft 40. A support 43 is pro-
vided on the second lever 41 and supports a washer 42
that engages with the other end of the coil spring 38 and
urges the coils spring 38 toward the first lever 36. The
support 43 includes a shank 44 that pivotally extends
through the second lever 41 and a bolt 45 that extends
through and is fixed to the shank 44. The washer 42 is
arranged so that one surface thereof is in contact with
the coil spring 38 and the other surface is in contact with
a flat portion formed on the shank 44. The coil spring 38
is held with one end thereof placed in contact with the
first lever 36 and the other end thereof placed in contact
with the washer 42 so as to urge the first lever 36  at a
predetermined pressure in the direction that moves the
driven roller 31 toward the drive roller 30. The urging
force of the coil spring 38 is set so that the distance be-
tween the axes of the drive roller 30 and the axis of the
driven roller 31 has a predetermined value when a sliver
S having a predetermined thickness passes through the
gap between the drive roller 30 and the driven roller 31.
[0015] The support bracket 34 has a displacement de-
tector 46 that detects any displacement of the driven roller
31 relative to the drive roller 30. The displacement de-
tector 46 has a detection object 47 that is movable with
the driven roller 31 and a distance sensor 48 that detects
the distance thereof to the detection object 47. The dis-
tance sensor 48 serves as the distance detector of the
present invention. That is, the displacement detector 46
detects the displacement of the driven roller 31 relative
to the drive roller 30 by actually detecting the displace-
ment of the detection object 47 movable with the driven
roller 31. A sensor that measures the distance between
the drive roller 30 and the driven roller 31 continuously
is used as the distance sensor 48. The distance sensor
48 includes an eddy current displacement sensor and a
laser displacement gauge.
[0016] The detection object 47 is made of an L-shaped
metal plate and fixed to the first lever 36. The detection
object 47 has a flat portion 47A that is detected by the
distance sensor 48. The detection object 47 is fixed to
the first lever 36 so that the flat portion 47A is located at
a reference position where the flat portion 47A is perpen-
dicular to the plane including the axes of the drive roller
30 and the driven roller 31 and also parallel to the axis
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of the driven roller 31. The reference position means a
position of the flat portion 47A at which a sliver S having
a predetermined thickness is pressed against the drive
roller 30 by the driven roller 31. The distance sensor 48
is fixed to a support plate 49 that is in turn fixed to the
support bracket 34. The support plate 49 has a plate por-
tion 49A to which the distance sensor 48 is fixed. The
support plate 49 is fixed to the support bracket 34 so that
the plate portion 49A is parallel to the flat portion  47A of
the detection object 47 when the flat portion 47A is lo-
cated at the reference position.
[0017] It is noted that Fig. 3 shows only a pair of cal-
ender rollers 32 for one of any two adjacent combing
heads 11 and a pair of calender rollers 32, a displacement
detector 46 and so forth of the other combing head 11
are provided on the other side of the support bracket 34
in a symmetrical manner.
[0018] The servomotor 28, which drives the pairs of
detaching rollers 21, is controlled by a controller 50
shown in Fig. 2. The controller 50 controls the operation
of the servomotor 28 in accordance with the detection
signals of the distance sensors 48. The controller 50
serves as the piecing timing controller of the present in-
vention that controls piecing timing by controlling the driv-
ing of the pairs of detaching rollers 21 so that the variation
of the thickness of each sliver S falls within a preset range.
The controller 50 controls not only the operation of the
servomotor 28, but also the operation of other drive sys-
tems of the combing machine 10.
[0019] The controller 50 converts the detection signal
of each distance sensor 48 into a piecing peak for each
fluctuation wavelength of the thickness of the sliver S and
controls the piecing timing so that the piecing peak is
kept at a preset value or less. The term "piecing peak"
means a peak value of periodic fluctuation wavelength
of the thickness of a sliver S that is caused by piecing
fleece F. Data of allowable values of the piecing peak
are stored in a memory (not shown) of the controller 50
for the respective operating conditions of the combing
machine 10. The controller 50 controls the piecing timing
by controlling the driving of the pairs of detaching rollers
21 in accordance with the detection signals of the dis-
tance sensors 48 so that the piecing peak is kept at the
preset value or less.
[0020] The following will describe the operation of the
combing machine 10. In accordance with the reciprocal
rotation of the nipper shaft 26 driven by a main  motor
(not shown), the bottom nipper 23 is moved back and
forth and the top nipper 24A is moved up and down to
hold and release the lap L between the top nipper 24A
and the distal end of the bottom nipper 23. The detaching
rollers 21 are driven by the servomotor 28 so as to make
reciprocal pivoting motion in synchronization with the for-
ward and backward movement of the bottom nipper 23.
The detaching rollers 21 are reversed when the bottom
nipper 23 is moved forward, and rotated in forward direc-
tion when the bottom nipper 23 is moved backward.
[0021] The bottom nipper 23 is moved backward from

the forward end position where the rotation of the detach-
ing rollers 21 is stopped. The fleece F extending from the
detaching rollers 21 to the nipping portion of the nipper
unit 19 is cut off while the bottom nipper 23 is being moved
backward. A train of cylinder needles (not shown) of the
combing cylinder 20 combs the lap L hanging from the
nipping portion. When the bottom nipper 23 is located at
the backward end position, the train of cylinder needles
is engaged with the lap L to keep the cylinder combing.
When the nipper frame 22 is moved forward from the
backward end position of the bottom nipper 23 to disen-
gage the train of cylinder needles from the lap L, combing
operation of the combing cylinder 20 is finished.
[0022] The detaching rollers 21 then start reverse ro-
tation to move a previously drawn fleece (or preceding
fleece) backward. The top nipper 24A is then opened
with the bottom nipper 23 moved forward, and the feed
roller 18 is rotated for a predetermined angle to feed a
predetermined amount of lap L. The detaching rollers 21
then start forward rotation to pull out the preceding fleece,
and a following fleece is pieced to the preceding fleece.
At this time, needles of the top comb 25 are pierced into
the fleece F. When the nipper frame 22 reaches the for-
ward end position by the continued forward movement
of the bottom nipper 23, the forward rotation of the de-
taching rollers 21 is stopped. By controlling the operation
of the detaching rollers 21, that is, by controlling the timing
of the forward rotation, the reverse rotation and stopping
of the detaching rollers 21, the piecing timing is controlled
in such a way that the  thickness of the piecing portion
of the fleece F is adjusted. As a result, the thickness of
the sliver S delivered from the calender rollers 32 is ad-
justed.
[0023] The controller 50 controls the operation of the
driving systems and the servomotor 28 according to the
operating condition of the combing machine 10. When a
lap having a predetermined thickness and unwound from
each lap L wound in the form of a roll is fed properly to
the nipper unit 19 by the rotation of the lap rollers 12 and
the feed roller 18, a sliver S having a predetermined thick-
ness is delivered from the calender rollers 32. When the
lap L is separated from a lap roll in unwinding of the lap
roll, there is a tendency that part of the lap remains on
the inner lap in the roll without being unwound therefrom
smoothly or part of the lap on the roll is attached to the
lap being unwound from the roll and lap of such irregular
thickness is supplied to the nipper unit 19. In such a case,
the thickness of the sliver S delivered from the calender
rollers 32 is varied and deviates from the predetermined
thickness.
[0024] The distance sensor 48 detects the distance
thereof to the flat portion 47A of the detection object 47
continuously. When the thickness of the sliver S is at a
reference value corresponding to the preset operating
condition of the combing machine 10, the driven roller 31
is held at the reference position. If the thickness of the
sliver S is larger than the reference value, however, the
driven roller 31 is moved in the direction away from the
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drive roller 30 by the sliver S. Thus, the first lever 36 is
pivoted on the first shaft 35 in the direction that moves
the flat portion 47A away from the distance sensor 48. If
the thickness of the sliver S is smaller than the reference
value, the driven roller 31 is moved toward the drive roller
30 by the urging force of the coil spring 38. Thus, the first
lever 36 is pivoted on the first shaft 35 in the direction
that moves the flat portion 47A toward the distance sen-
sor 48. The distance sensor 48 detects the distance
thereof to the flat portion 47A thereby to detect the vari-
ation of the thickness of the sliver S continuously.
[0025] The controller 50 converts the detection signal
of each distance sensor  48 into a piecing peak for each
fluctuation wavelength of the thickness of the sliver S and
controls the piecing timing so that the piecing peak is
kept at a preset value or less. The variation of the thick-
ness of the sliver S passing through the calender rollers
32 caused by the variation of the thickness of the supplied
lap L is prevented from being continued until the quality
of product sliver is affected. The distance sensor 48 which
detects the variation of the thickness of the sliver deliv-
ered from the calender rollers 32 is operable to detect
the fluctuation wavelength of the thickness of the sliver
S with the signal-to-noise ratio kept in a good condition
unlike in the case of the background-art sensor that de-
tects the thickness of the doubled sliver S. Therefore, the
variation of the thickness of the sliver S delivered from
each combing head 11 is detectable with high accuracy.
[0026] The combing machine of the present embodi-
ment has the following advantageous effects.

(1) The combing machine 10 includes a plurality of
combing heads 11 each having pairs of detaching
rollers 21, a pair of calender rollers 32 and a guide
plate 13 that is located between the pairs of detach-
ing rollers 21 and the pair of calender rollers 32 and
guides motion of fleece F. The pair of calender rollers
32 is configured so that the distance between the
drive roller 30 and the driven roller 31 is variable
according to the thickness of the sliver S. Each comb-
ing head 11 has a displacement detector 46 that de-
tects the displacement of the driven roller 31 relative
to the drive roller 30. Therefore, the variation of the
thickness of the sliver S delivered from each combing
head 11 is detectable with high accuracy.

(2) Unlike in the case of the background art wherein
the sensor detects the thickness of the doubled sliver
S, the use of the distance sensors 48 in the present
embodiment that detect the variation of the thickness
of the slivers S delivered from the respective pairs
of calender rollers 32 makes it possible to identify
with ease the combing head 11 where the variation
of the thickness of  the sliver S occurs. Compared
to the background art wherein the sensor detects the
variation of the doubled and drafted sliver S, in the
present embodiment, the distance between the sliv-
er S whose piecing timing has been controlled and

the displacement detector 46 is reduced, so that it
is confirmed at an early stage whether or not con-
trolling of the piecing timing is performed appropri-
ately.

(3) The displacement detector 46 has a distance de-
tector (or distance sensor 48) that measures the dis-
tance between the drive roller 30 and the driven roller
31 continuously. The detection results of the dis-
placement detector 46 are usable for various pur-
poses. For example, when the detection results of
the displacement detector 46 are used for automat-
ically controlling the piecing timing, the displacement
detector that detects the distance between the drive
roller 30 and the driven roller 31 continuously allows
the control of the piecing timing to be performed more
appropriately than a displacement detector that de-
tects the distance intermittently.

(4) The combing machine 10 includes a piecing tim-
ing controller (or the controller 50) that controls piec-
ing timing by controlling the driving of the pairs of
detaching rollers 21 according to the detection signal
of the distance sensor 48 so that the variation of the
thickness of the sliver S falls within a preset range.
In the present embodiment wherein the variation of
the thickness of the sliver S delivered from the cal-
ender roller 32 of each combing head 11 falls within
a preset range, a doubled and drafted sliver of an
intended quality is obtained.

(5) The piecing timing controller converts the detec-
tion signal of each distance detector into a piecing
peak for each fluctuation wavelength of the thickness
of the sliver S and controls the piecing timing so that
the piecing peak is kept at a preset value or less.
Therefore, the piecing timing controller controls the
piecing timing more easily than a piecing timing con-
troller that controls piecing timing so as to corre-
spond to all the variation of the thickness of the sliver
detected continuously.

(6) The displacement detector 46 has the detection
object 47 and the distance detector (or the distance
sensor 48). The detection object 47 is movable with
the driven roller 31 and, therefore, the distance of
the detection object 47 from the drive roller 30 is
variable. The distance detector detects the distance
thereof to the detection object 47. Therefore, the dis-
placement detector 46 of the present embodiment
helps to increase the degree of freedom of arrange-
ment of the distance detector thereby to easily en-
sure the space for placing the displacement detector
46 as compared to the case where a distance de-
tector detects the driven roller 31 directly.

(7) The driven roller 31 is rotatably provided at one
end of the first lever 36 that is pivotally provided to
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the first shaft 35 provided parallel to the drive shaft
33. The coil spring 38 that urges the first lever 36 in
the direction in which the driven roller 31 is moved
toward the drive roller 30 is provided between the
first lever 36 and the second lever 41 that is pivoted
in conjunction with the pivotal movement of the first
lever 36. Therefore, unlike in the case where the coil
spring 38 is provided between the second lever 41
and a fixed support, according to the present em-
bodiment, when the thickness of the sliver S is made
larger than the reference thickness, the first lever 36
is pivoted without increasing the urging force of the
coil spring 38. Thus, the first lever 36 makes pivotal
movement according to the variation of the thickness
of the sliver S, with the result that the accuracy of
the detection results of the distance sensor 48 is en-
hanced.

(8) Although the thickness of the sliver S is directly
detected by the peripheral surface of the driven roller
31, the distance of the driven roller 31 from the drive
roller 30 is varied by the pivotal movement of the first
lever 36 because the driven roller 31 is supported
by the first lever 36. Therefore, unlike in the back-
ground art funnel-shaped sensor, the displacement
detector 46 of the present embodiment allows a sliv-
er to be passed easily through a detected area.

[0027] The present invention has been described in
the context of the above  embodiment, but it is not limited
to the embodiment. It is obvious to those skilled in the
art that the invention may be practiced in various manners
as exemplified below.
[0028] The controller 50 may determine whether or not
the thickness of the sliver S falls within a preset range
according to the detection signal of the distance sensor
48. If the thickness of the sliver S departs from the preset
range, the controller 50 may control the piecing timing
by controlling the driving of the pair of detaching rollers
21. In this case, the relational expression or map repre-
senting the relationship between the variation of the thick-
ness of the sliver S from the reference thickness, which
corresponds to the operating condition of the combing
machine 10, and the detection signal of the distance sen-
sor 48 corresponding to the variation is stored in a mem-
ory (not shown) of the controller 50.
[0029] As a structure wherein the distance of the driven
roller 31 from the drive roller 30 is varied according to
the thickness of the sliver S, the driven roller 31 may slide
along the drive roller 30.
[0030] The coil spring 38 that urges the first lever 36
supporting the driven roller 31, in the direction that causes
the driven roller 31 to move toward the drive roller 30
may be provided between the first lever 36 and a support
that is fixed at a predetermined position. In this case,
however, the force of the coil spring 38 that urges the
sliver S through the driven roller 31 by the pivotal move-
ment of the first lever 36 is varied, so that the variation

of the detectable amount of the distance sensor 48 is not
simply proportional to the variation of the thickness of the
sliver S. Therefore, it is necessary to calculate the sliver
thickness variation in view of the difference due to the
variation of the urging force.
[0031] The urging member that urges the driven roller
31 toward the drive roller 30 is not limited to the coil spring
38, but it may be a leaf spring.
[0032] It may be so arranged that the displacement
detector 46 detects the distance between the distance
detector (or the distance sensor 48) and the driven roller
31 or the support shaft 37 of the driven roller 31 directly
rather than detecting the distance between the drive roller
30 and the driven roller 31 indirectly.
[0033] The use of the detection signal of the distance
sensor 48 is not limited to controlling of the piecing timing.
The detection signal of the distance sensor 48 may be
used for controlling the driving of an adjustor that varies
the piercing depth of the top comb 25 rather than con-
trolling the piecing timing according to the detection sig-
nal of the distance sensor 48.
[0034] The displacement detector 46 is not limited to
the distance detector that measures the distance be-
tween the drive roller 30 and the driven roller 31 contin-
uously and outputs the measurement results, but may
have a detector that determines whether or not the thick-
ness variation of the sliver S is a preset value or more.
In this case, the detector is usable for detecting whether
or not there is any peeling of the lap caused by licking.
[0035] The controller 50 may be so configured as to
output an abnormal signal when the variation of the thick-
ness of the sliver S exceeds a preset range for a prede-
termined period of time and also to activate an alarm
system in response to such abnormal signal. In this case,
the operator notices the abnormality of the combing ma-
chine 10 at an early stage.
[0036] A combing machine includes a plurality of
combing heads each having a pair of detaching rollers,
a pair of calender rollers and a guide plate that is located
between the pair of detaching rollers and the pair of cal-
ender rollers and guides motion of fleece. The combing
machine is characterized in that the pair of calender
rollers includes a drive roller and a driven roller. Distance
between the drive roller and the driven roller is variable
according to thickness of a sliver. Each combing head
includes a displacement detector that detects displace-
ment of the driven roller relative to the drive roller.

Claims

1. A combing machine (10) including a plurality of
combing heads (11) each having a pair of detaching
rollers (21), a pair of calender rollers (32) and a guide
plate (13) that is located between the pair of detach-
ing rollers (21) and the pair of calender rollers (32)
and guides motion of fleece (F), characterized in
that
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the pair of calender rollers (32) includes a drive roller
(30) and a driven roller (31), wherein distance be-
tween the drive roller (30) and the driven roller (31)
is variable according to thickness of a sliver (S),
wherein each combing head (11) includes a dis-
placement detector (46) that detects displacement
of the driven roller (31) relative to the drive roller (30).

2. The combing machine (10) according to claim 1,
characterized in that the displacement detector
(46) includes a distance detector (48) that measures
the distance between the drive roller (30) and the
driven roller (31) continuously.

3. The combing machine (10) according to claim 2,
characterized in that the combing machine (10) in-
cludes a piecing timing controller (50) that controls
piecing timing by controlling driving of the pairs of
detaching rollers (21) according to detection signals
of the distance detectors (48) so that variation of the
thickness of the sliver (S) for each pair of calender
rollers (32) falls within a preset range.

4. The combing machine (10) according to claim 3,
characterized in that the piecing timing controller
(50) converts the detection signal of each distance
detector (48) into a piecing peak for each fluctuation
wavelength of the thickness of the sliver (S) and con-
trols the piecing timing so that the piecing peak is
kept at a preset value or less.

5. The combing machine (10) according to any one of
claims 1 through 4, characterized in that the dis-
placement detector (46) has a detection object (47)
and a distance detector (48), wherein the detection
object (47) is movable with  the driven roller (31) and
distance of the detection object (47) from the drive
roller (30) is variable, wherein the distance detector
(48) detects distance thereof to the detection object
(47).
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