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Description

This invention relates to a textile machine for processing fibre feed material in the form of a lap. More particularly,
this invention relates to a combing machine having at least one combing head comprising a combing unit and a carrier
means for a roll of lap for combing. The invention also relates to a ribbon lap machine having a drafting arrangement
and a carrier means for a roll of lap to be drafted.

As is known, combing machines which are supplied with a lap from a roll mounted on a carrier means have been
provided with a detector means, for example comprising a photo-electric cell or a light barrier, in order to stop the
machine when the end of a lap is reached. The carrier means is then refilled with a new lap roll either manually or by
a transport means. The start of the lap from the new roll is then placed manually on the end of the lap from the previous
roll (this end may, if required, have been torn to the correct length) and is connected thereto by pressure, whereupon
the machine can be re-started. The overlap thickness created by this procedure (despite possible "plucking out" of the
incoming lap end by the operator) causes a quality defect in the end product (combed sliver).

US Patent Specification No. 2,559,074 describes a technique for automating the manual process described above.
As described, the end of an incoming lap is superposed on the end of an outgoing lap upstream from the leading lap
unwinding roller and the join (overlap) thus formed is passed along the normal lap movement path into the combing
unit. The use of "comb teeth" to part the outgoing lap is also described, but this is a mere severing operation without
any lap end preparation significance.

A device in accordance with US 2,559,074 will at least give a severe quality defect due to the overlap and will
possibly be inoperable due to blockage of the combing unit caused by the double thickness of feed material presented
thereto.

Accordingly, it is an object of the invention to apply the start of a lap from a new roll to the end of a lap from a
previous roll automatically and reliably without causing either a breakdown in the operation of a combing unit (or other
lap processing unit) or an unacceptable deterioration in product quality.

Itis another subject of the invention to join lap ends in a lap processing machine in a simple reliable manner without
introducing a quality defect at the joined ends.

Briefly, the invention provides a method of joining an incoming lap with an outgoing lap extending to a lap processing
unit in a lap processing machine wherein both the trailing end of the outgoing lap and the leading end of the incoming
lap are prepared, superimposed on each other and then joined together by pressing for feeding to the lap processing
unit.

In one aspect of the present invention, an outgoing lap is joined to an incoming lap in a region downstream from
acarrier for afeed lap. In order to enable this, a support means is provided to support a length of outgoing lap extending
from the support means to the lap processing unit.

In a second aspect of the invention, a prepared end is formed (downstream from a carrier for a feed lap) on a
length of lap extending to the lap processing unit, a prepared end is formed on an incoming lap and the prepared ends
are brought together downstream from the carrier.

The invention also provides a lap processing machine which has at least one lap processing head comprising a
lap processing unit and a carrier means for supporting a roll of lap to be combed with means to form a prepared end
on an outgoing lap, means to support a length of the outgoing lap upstream from the lap processing unit with the
prepared end in a substantially predetermined position, means to form a prepared end on an incoming lap, and means
to bring the prepared ends together and to feed them to the lap processing unit.

A lap processing machine according to another aspect of the invention may have at least one lap processing head
comprising a lap processing unit and a carrier means for supporting a roll of lap to be processed with means to form
a prepared end on an outgoing lap and prepared end of an incoming lap, means to bring the prepared ends together
by superposing one on the other and forwarding means for forwarding the laps with the superposed ends to the lap
processing unit.

One embodiment of the invention may comprise (in accordance with the US-PS 4,996,747, hereinafter referred to
as the "prior application"), a combing machine having at least one combing head comprising a combing unit and a
carrier means for a roll of lap for combing and having in the path of the lap from the roll to the combing unit a pair of
transport rollers, means for severing a first lap from a first roll in order to form a first trailing lap end on the lap running
to the combing unit and for severing a second lap from a new roll after the pair of transport rollers in order to form a
second leading lap end and means for connecting the second lap end to the first lap end. In this embodiment, the
means for connecting the lap ends includes a pair of pressing rollers disposed in the path of the lap and a movable
deflector element disposed at the pair of rollers for at least one of the two lap ends for connection. In accordance with
this embodiment, the severing means is adapted to form prepared lap ends suitable for overlapping and joining without
generating a significant quality defect.

As described in the prior application, a detector means may additionally advantageously be provided to determine
the time at which the first lap has approximately completely unwound from the first roll. The detector means can at that
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time start a control means which then actuates the means for severing the first lap, and then actuates a roll transport
means for feeding a new roll to the carrier means, and then actuates the means for severing the second lap and then
actuates the means for connecting the second lap end to the first lap end.

The invention is particularly suitable for a combing machine comprising one or more groups of combing heads, e.
g. a group of eight combing heads or two groups each of six combing heads, the lap roll change in all the combing
heads of a group being performed simultaneously in each case, the above-described control means simultaneously
performing the actuations at all the combing heads of the group. To start the control means, it is advantageous to
provide each combing head of the group with its own detector means so that the control means is triggered as soon
as the first lap has approximately completely unwound from the first roll at a combing head of the group. The first laps
are then automatically severed at the same height at all the combing heads of the group, new rolls are supplied, the
second laps are severed from the new rolls at the same height and the lap ends are interconnected.

These and other objects and advantages of the invention will become more apparent from the following detailed
description taken in conjunction with the accompanying drawings in which:

Fig. 1 diagrammatically illustrates a combing head of a combing machine according to the prior
application;

Figs. 2108 show details taken from Fig. 1 with the parts in different positions and states of operation;

Fig. 9 is a diagram of a combing head in accordance with European Patent Application No.

89105756 for comparison with systems according to the invention;

Fig. 10 is a diagram of an alternative type of combing head in accordance with Unites States Patent
No. 3,479,699;

Fig. 11 is a diagram of a combing head as shown in Fig. 10 with modifications according to the
invention;

Fig. 12 is a diagram of a first modification of the device shown in Figs. 1 to 8;

Fig 13 shows a further possible modification of the device shown in Figs. 1 to 8;

Figs. 14 A, Band C show three possible modifications of the lap end finding arrangement shown in Fig. 1;

Figs. 15 Aand B show diagrams for explanation of the lap end preparation necessary, or at least highly de-

sirable, for forming a piecing in accordance with the invention;

Fig. 16 is a diagram for explanation of a first possible arrangement for providing lap end preparation
as shown in Fig. 15;

Fig. 17 is a diagram of an alternative arrangement for providing lap end preparation;
Fig. 18 is a schematic representation of a drive system for a device according to Fig. 1;
Fig. 19 diagrammatically illustrates elements of a control system for a driving arrangement in ac-

cordance with Fig. 18;
Fig. 20 shows the same system with different elements of the controlling means;

Fig. 21 illustrates a timing or a sequence diagram for use in explanation of the control system sche-
matically illustrated in Figures 19 and 20;

Fig. 22 is a view similar to Fig. 1 of a simplified embodiment for use with the same type of combing
machine as the arrangement shown in Fig. 1 in the normal operation condition;

Fig. 22A shows a detail taken from Fig. 22;

Fig. 23 is a diagram similar to Fig. 22 but showing the system in the first stage of end preparation
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for a subsequent piecing operation;

Fig. 24 shows the completion of the first end preparation step;

Fig. 25 shows the end finding procedure after a new lap roll has been put in place;

Fig. 26 shows the second end preparation step following finding of the new lap end,;
Fig. 27 illustrates the piecing step in which the two prepared ends are brought together;
Fig. 28 illustrates a further modification of the arrangement shown in Fig. 22;

Fig. 29 shows a modification of the device shown in Fig. 22A;

Fig. 30 and 31 illustrate a further embodiment in side view;

Fig. 32 shows a detail in front elevation;

Fig. 33 illustrates a pressing arrangement for a carrier in accordance with the invention;
Fig. 34 illustrates a further modified pressing arrangement for a carrier,

Fig. 35 illustrates an alternative type of a lap processing machine. Known as a ribbon lap machine

in accordance with the invention, and
Fig. 36 shows a modification of the device shown in Fig. 35.

The present description will refer firstly to the "conventional" combing heads shown in Figures 9 and 10 in order
to provide a basis for the subsequent illustration of various embodiments of the present invention. One such embodi-
ment has already been shown in the prior application referred to above, and the diagrams of that application are
included again here as Figures 1 to 8 in order to give a starting point for the modifications shown in the other Figures.

The various diagrams shown in this application illustrate only those elements of a combing maching important for
the operation according to the present invention. Furthermore, only those operating steps are disclosed which have a
direct connection with an operation according to this invention. A more complete description of a combing machine
can be found, e.g., in the book "Drawing, Combing and Roving" by Zoltan S. Szaloki published by the Institute of Textile
Technology, Charlotteville, Virginia, U.S. A, being volume 3 on "The Institute stitute Series on Textile Processing" pub-
lished by that Institure.

Against this background, the combing head diagrammatically illustrated in Figure 9 comprises a rotating lap carrier
roll 100, a rotating drive shaft 102 for combing cylinder 111 carrying a needled half lap 120, a reversibly rotatable nipper
drive shaft 103 and a pair of detaching rolls 104. The nipper drive shaft 103 carries a crank arm 105 to which the rear
end of a nipper assembly 60 is pivotably connected at 62. The front end of the nipper assembly 60 is pivotably connected
to links 67 which in turn can pivot around the axis of the drive shaft 102 for combing cylinder 111.

Nipper assemly 60 further comprises a bottom or cushion plate 63, the front end (not specifically indicated) of
which is adapted to form a clamping nip K in co-operation with a correspondingly formed upper nipping element 68.
Nipping element 68 is carried by a lever 65 hinged at 69 to the main structural element of the nipper assembly 60. A
so-called feed roll 110 is located immediately behind the nipper pair 63, 68.

The elements thus far described in relation to Figure 9 make up the essential working elements of the combing
unit which performs the essential function of a combing machine. Since the combing operation itself is not directly
involved in the present invention and details thereof are available in the literature (e.g. in the book referred to above)
that operation will not be disclosed in detail herein. It is sufficient to state here that a lap or sheet of fibre material to
be combed is forwarded (by a system to be described in somewhat greater detail hereinafter) to the feed roll 110 and
thence in co-operation with a guide plate 66 to the nip K formed by the nipper jaws 63, 68. Fibers projecting from the
nip are combed by the needles of the half lap 120 and are then passed by the nippers to be "pieced" with a fibre beard
projecting from the rear of the detaching rollers 104.

After the nippers have deposited the newly combed fibre beard on the beard projecting from the detaching rollers,
the nippers are opened and retracted while the newly combed fibres are withdrawn from the combing unit by the
detaching rolls 104. At this stage, the fibres being drawn forward by the detaching rolls are further combed by a so-
called top comb (not shown in Figure 9). The nippers, meanwhile, are returned to the starting position shown in Figure
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9 and are closed to clamp a fibre fringe newly fed by the feed roll 110. As will readily be appreciated, this operation is
essentially discontinuous, so that feed roll 110 is operated only intermittently.

The lap to be combed has a width of, e.g., 30 cms and is presented to the machine in a form of a roll partly indicated
in dotted lines at 101 in Figure 9. This roll of lap rests on two carrier rollers, only one of which is shown at 100 in Figure
9. The second carrier roller is arranged parallel to the first and both are rotated so as to unwind the roll 101 in a sense
tending to feed the lap continuously towards the combing unit already described above. In the feed system shown in
Figure 9 and described in our earlier European Patent Application No. 338 300, the lap unwound from roll 101 is passed
first to a generally horizontal guide plate 113, and thence to a generally vertical guide plate 114 from which the lap
passes to feed roll 110 and guide plate 66 already referred to.

Guide plates 113 and 114 are pivotably connected at 190 by a strip of flexible material secured to the respective
plates by clamping bars 201, 210 and screws 220, 230. The other ends of the plates are joined to the machine frame
(not shown) by suitable connecting means schematically illustrated at 115 and 117 respectively. The pivotal connections
115, 117 and 190 enable the plates 113 to adjust their positions relative to each other and to the machine frame in
accordance with the reciprocating movement of the nipper assembly 60 as defined by the combing operation referred
to above. By providing suitable guiding support for the lap between the lap roll carrier assembly (partly illustrated at
100) and the combing unit it is possible to feed lap continuously at a slow rate from the roll 101 although this lap is
taken up and processed only intermittently in the combing unit.

It will be seen from Figure 9 that the "leading carrier roller 100 (i.e. the roller nearer to the combing unit) is set back
from the combing unit so that a degree of horizontal travel of the lap is needed after it leaves the roll 100. This horizontal
movement of the lap is guided by plate 113 until the lap reaches a position above the feed roll 110, whereupon the
path of the lap turns approximately vertically downwardly, being guided by plate 114. This pattern of movement ("ma-
chine geometry") is not essential. An alternative is illustrated in Figure 10.

The language used in US 3,479,699 will be used here to describe the embodiment according to Figure 10. Thus,
a sliver lap 200 is carried in use by a pair of lap supporting shafts 202, 204 and is unrolled to be passed to a nipper
assembly comprising a cushion plate 2086, a fluted feed roll 208, and a nipper knife 212 co-operating with cushion plate
206 to form a nip. Detaching rolls 214, 216 take up the fibres after they have been combed by the half lap 218 driven
on shaft 222. As shown in Figure 10, the nipper assembly lies almost directly below the carrier roller 202, so that the
lap moves generally straight down to the nippers.

The nipper assembly pivots pendulum-fashion about a nipper rock shaft, only partly illustrated at 226. An accu-
mulator bar 224 moves back and forth between a position illustrated in full lines and a position indicated in dotted lines
in synchronism with the movements of the nipper assembly and thereby absorbs slack in the lap arising from the
continuous feed from the sliver lap 200 and intermittent take-up at feed roll 208.

The immediately following description will deal firstly with a proposal for automating an arrangement generally in
accordance with Figure 9. Thereafter modifications generally suitable for other combing systems will be disclosed.

Figure 1 shows the essential parts of a combing head in a diagrammatic view corresponding roughly to a vertical
section. The essential combing elements of the combing unit of the combing head are again shown in the form of a
rotatable comb 1, a top comb 2, two detaching rollers 3 and a nipper unit comprising a lower nipper 4 and an upper
nipper 5 pivotable with respect to the lower nipper. A drivable feed roller 6 is mounted in the lower nipper 4 and a lap
7 for combing is fed to it. The lap 7 comes from a roll 8 carried by a carrier means which, in the embodiment illustrated
consists of two parallel lap rollers 9 and 10 on which the lap roll 8 bears.

In the path of the lap 7 from the roll 8 to the combing elements 1 - 5 there are disposed a pair of transport rollers,
means for severing the lap and means for connecting a first lap end to a second lap end, the first lap end being a rear
end of the lap running to the combing elements and the second lap end being a front end of a lap coming from a new
lap roll, as will be explained in detail below.

In the embodiment illustrated, the said transport roller pair is formed by the front lap roller 9 and a pressure roller
11 co-operating therewith. Alternatively a transport roller pair separate from the front lap roller 9 could be provided for
the lap coming from the roller 8. The transport roller pair 9, 11 is driven by a controlled drive means 12.

In the embodiment illustrated the lap severing means are adapted to tear the lap after the transport roller pair 9,
11. To this end, a second transport roller pair 13, 14 is disposed after the first transport roller pair 9, 11 and is driven
by a second controlled drive means 15. In normal operation of the combing machine the two transport roller pairs 9,
11 and 13, 14 run at the same circumferential speeds. When a lap is to be separated or torn, the drive means 12 and
15 are so controlled as explained hereinafter that they rotate the two transport roller pairs 9, 11 and 13, 14 at different
circumferential speeds and/or in different directions, so the lap 7 tears between the two transport roller pairs. Alterna-
tively, the first transport roller pair 9, 11 may be stopped and the second 13, 14 may continue to be driven or else the
first roller pair 9, 11 may be driven in the opposite direction while the second pair 13, 14 is stationary. In either case
the lap is severed.

The means for connecting a first lap end to a second lap end comprises a pressing roller pair 16, 17 driven by a
drive means 18, and a movable deflector element for at least one of two lap ends which are to be interconnected. In
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the embodiment illustrated the deflector element is a slide 19 which is disposed upstream of the pressing roller pair
16, 17 in the direction of movement of the lap 7 and is moved, for example, by a piston and cylinder unit 20.

Figure 1 shows the combing head as described in normal operation. The lap 7 is unwound from the roll 8 by rotation
of the lap roller 9, is fed to the combing elements 1 - 5 by the pairs of transport rollers 13, 14 and 16, 17 rotating at the
same circumferential speed, and is combed out by the combing elements. In Figure 1, however, the lap 7 has already
practically completely unwound from the roll 8. This time is detected by a detector means, e.g. a photo-electric cell 21,
which detects the passage of the end 7a of the lap 7 on the core 8a of the roll 8, by responding, for example, to the
different brightnesses and/or colours of the lap 7 and of the core 8a. Of course other detector means are possible for
the said purpose.

The detector means 21 delivers a signal to a control means 22 which then so controls the drive means 12, 15 and
18 and other drive means to be described hereinafter, in the combing machine that a change of lap is performed
automatically.

The control means 22 first actuates a piston and cylinder unit 23 which pivots the rear lap roller 10 away downwards
as shown in Figure 2. The almost empty core 8a therefore rolls by gravity rearwardly on a suitable guide 24 as far as
a collector means in the form of a trough-shaped plate 25. The remaining lap is unwound from the core 8a in these
conditions.

The control means 22 then controls the drive means 12 (Figure 1) so that it stops the transport roller pair 9, 11 or
rotates the same in the reverse direction. The lap 7 is therefore torn by the second transport roller pair 13, 14 as it
continues to rotate normally, the tearing taking place between the two transport roller pairs 9, 11 and 13, 14, so that a
new rear lap end 7b is formed at an accurately defined location on the lap 7 running to the combing elements 1 - 5, as
shown in Figure 3.

The second transport roller pair 13, 14 and the pressing roller pair 16, 17 continue to rotate until the newly formed
rear lap end 7b stops just before the pressing roller pair 16, 17 as shown in Figure 4. The drive means 18 of the pressing
roller pair 16, 17 is then stopped and at the same time the combing elements 1 - 6 (Figure 1) are also stopped.

When the first transport roller pair 9, 11 has simply been stopped to tear the lap 7, the severed rear end portion
7c of the lap 7 is still retained in said transport roller pair 9, 11 as shown in Figure 4. The transport roller pair 9, 11 is
therefore now rotated again in the forward direction together with the second transport roller pair 13, 14 to deliver the
end portion 7¢ to a suction-extraction duct 26 by means of which it is removed. Alternatively, the end portion 7¢ may
also be removed by a suction-extraction duct 27 disposed further to the rear, the first transport roller pair 9, 11 now
being rotated in the reverse direction until the start of the end portion 7¢ drops into this suction-extracton duct 27. If,
however, the first transport roller pair 9, 11 has already been rotated sufficiently in the reverse direction to tear the lap
7, the start of the end portion 7¢ can drop without difficulty into the duct 27 and no further rotation is required.

The rear lap roller 10 is then pivoted back into its top position or the normal working position by actuation of the
piston and cylinder unit 23.

The control means 22 then actuates a lap roll transport device, of which Figure 5 shows only an arm 28 with a
supporting trunnion 29. The roll transport device brings up a new lap roll 8' and places it on the lap rollers 9 and 10.

The transport roller pairs, 9, 11 and 13, 14 are then rotated in the forward direction. The lap roller 9 rotates the lap
roll 8' resting on it. The surface of the lap roller 9 is air-permeable, e.g. perforate, and a stationary tube 9a is disposed
in its interior and has a slot 9b in a top zone. Suction is now producd in this tube 9a so that air is sucked through the
slot 9b and the air-permeable surface of the lap roller 9. The start 7a' of the lap 7' from the new roll 8' is therefore
subjected to suction from the lap roller 9 as soon as it reaches the latter. Consequently, as shown in Figure 5, the start
7a' is applied to the circumference of the lap roller 9. The lap 7' is then moved downwards by the transport roller pairs
9,11 and 13, 14.

After the start 7a' of the lap 7' has passed through the second transport roller pair 13, 14, the first transport roller
pair 9, 11 is stopped after a predetermined interval or else the second transport roller pair 13, 14 is accelerated with
respect to the first pair 9, 11. As a result, the lap 7'is torn between the two transport roller pairs 9, 11 and 13, 14, i.e,,
a new front lap end 7b' is formed at an accurately defined location on the lap 7' coming from the roll 8" as shown in
Figure 6.

The severed front end portion 7¢' of the lap 7' is then sucked into the suction-extraction duct 26 and removed by
the latter after passing completely through the second transport roller pair 13, 14.

The two transport roller pairs 9, 11 and 13, 14 then continue to run at the same circumferential speeds and move
the lap 7' downwards as it comes from the roll 8'. Once the new front lap end 7b' has approximately reached the position
shown in Figure 7 in front of the pressing roller pair 16, 17 or between the latter and the slide 19, the control means
22 actuates the piston end cylinder unit 20 to move the slide 19 to the left against the pressing roller pair 16, 17. As
shown in Figure 8, in these conditions the slide 19 comes into contact with the front lap end 7b' and places it on the
rear lap end 7b of the lap 7 which is still held in the nip of the pressing roller pair 16, 17 and projects therefrom, resting
partially on the circumference of the bottom pressing roller 17.

The drive means 18 for the pressing roller pair 16, 17 and at the same time the drive means for the combing
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elements 1 - 6 are then switched on again. The rear 7b of the lap 7 is pulled, together with the front end 7b' of the lap
7' resting thereon, into the pressing roller pair 16, 17 which presses the two ends 7b and 7b' together and joins them.
In these conditions the slide 19 is again pulled back to the right by the piston and cylinder unit. The combing head then
resumes normal operation.

Figure 8 also shows that the collecting means 25 with the empty roll core 8a lying thereon has been lifted into an
upper position by a drive means in the form of a piston and cylinder unit 30. In this upper position the empty roll core
8a is engaged and discharged by the roll transport means 28, 29 (Figure 5), whereupon the collecting means 25 is
again lowered into its starting position, as shown in Figure 1.

The combing head described can be disposed in a combing machine in a group of combing heads in which com-
bined drive means are provided for the combing elements 1 - 5 of all the combing heads of the group. The control
means 22 is then associated jointly with all the combing heads of the group. The drive means controlled by the control
means 22, more particularly the drive means 12,15 and 18, and the piston and cylinder units 20, 23 and 30, together
with the means for generating suction in the front lap roller 9 and in the suction-extraction ducts 26 and 27 and the roll
transport means (28, 29) can also be associated jointly with all the combing heads of the group (although the common
control means could in principle also control separate drive means).

On the other hand, each combing head of the group has its own associated detector means 21 (Figure 1). As soon
as the lap 7 has substantially completely unwound from the roll 8 at one of the combing heads, the associated detector
means 21 delivers a signal to the common control means 22 which then simultaneously perform the above-described
lap roll change at all the combing heads of the group. At the start of the lap roll change operation there may still be
different lengths of lap 7 on the lap roll cores 8a in the various combing heads of the group; the new rear lap ends 7b
formed by the simultaneous severing (tearing) of the lap slivers 7 between the transport roller pairs 9, 11 and 13, 14
are, however, then at the same height in all the combing heads of the group. Similarly, the new front lap ends 7b' formed
by tearing the new lap slivers 7' are at the same height in all the combing heads even if the start 7a' of the lap on the
new lap rolls 8' supplied by the lap roll transport means (28, 29) did not lie exactly at the same place on the circumfer-
ence. The front lap ends 7b' can therefore then be joined to the rear lap ends 7b without difficulty in the same way in
all the combing heads by the slides 19 (or a common slide 19) and the pressing rollers 16, 17.

In the combing head described, on the change of lap, both the lap 7 and then the lap 7' are respectively severed
or torn from the lap roll 8 and the new lap roll 8' by differential drive of the two transport roller pairs 9, 11 and 13, 14.
In modified embodiments, however, separate means could of course be provided for severing the lap 7 and for severing
the lap 7'. Also, there is no absolute need for a second transport roller pair for severing purposes. Instead, other severing
means adapted to be actuated by the control means 22 may be provided.

The prior application refers to tearing or severing of the lap. However, it is not desirable to produce either of two
results, namely

- aragged tear with deep indentations in the lap end to be joined, or
- avery clean cut with practically no fibres projecting beyond the cut surface (as though the sheet had been cut with
scissors).

The preferred form of lap end is a fibre beard or fringe projecting from a substantially straight base line, which
preferably extends at right angles to the length of the lap. The beard or fringe should be "thinned-out" relative to the
normal thickness of the lap sheet. In this form, the two prepared ends approximate "combed" ends which are conven-
tionally joined in a combing machine by a "piecing" at the detaching rolls. The lap piecing operation is then similar to
the piecing of combed web as conventionally performed for example at rolls 104 (Fig. 9) or 214, 216 (Fig. 10).

This form of prepared end can be best generated by applying a clamping force to the lap along a straight line
(similar to the clamping force applied by the nipping elements) while removing fibres not held either directly by the
clamping force or indirectly by the sheet of fibres. The clamping force is preferably evenly distributed along the length
of the clamping line, i.e. preferably across the width of the lap.

The desired result can be achieved by clamping between a pair of rolls and drawing the lap apart in the region of
the clamping nip (as described with reference to Figures 1 to 8) by means of a second pair of rolls. The distance
between the clamping nips should be at least slightly greater than the longest fibre in the assembly. This distance may
be several centimetres longer than the longest fibre in the lap. This procedure forms two "prepared" ends, i.e. upstream
and downstream from the "tear" or "break", although only one if these ends will be of interest for forming a join.

A similar result could be obtained by clamping the lap along a first line (for example between a pair of nippers),
clamping the lap along a second line (for example by another pair of nippers) and then moving the clamping lines apart.
The distance between the clamping lines should satisfy the requirements already described in relation to the nip lines
of the draw roll pairs. This procedure will also form two prepared ends.

The desired form of end preparation is shown diagrammatically in Figures 15A and 15B. Fig. 15A shows a plan
view of a prepared end of a lap, while Fig. 15B shows the same lap end viewed from one side and drawn to a much
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larger scale.

The lap of width W, and thickness T unrolled from the lap roll is indicated at 250 in Figures 15A and 15B. The line
N in Fig. 15A represents the nip or clamping line generated for example by the pair of rolls 9, 11 in Fig. 1. Fig. 15A
shows the preferred arrangement in which the nip line is disposed at right angles to the length of the lap. The nip line
could be disposed at another angle to the length of the lap (for example as illustrated in dotted lines), but significant
deviations from the right angle relationship will complicate the joining procedure. However, an angle other than 90°
could help to further reduce quality deterioration at the join.

The nip line N is indicated in Fig. 15B by the pair of arrows N indicated in that Figure. As shown in Figure 15B, the
preferred lap end is then in the form of a thinned out fibre beard or fibre fringe 252 projecting form the nip line where
the lap has substantially the same thickness as in the roll (the compression applied by the clamping elements is ignored
for the purpose of this explanation - the lap "thickness" is taken as directly proportional to the mass of fibre per unit
length of lap).

In the theoretically perfect join between the lap ends (outgoing and incoming), the thinned out ends when super-
posed will compensate each other to give a new feed lap of substantially constant "thickness" (fibre mass per unit
length) for feeding to the nipper assembly. This can be easily visualised in relation to Fig. 15B which shows the gradual
reduction in fibre mass per unit length from the nip line to the free lap end.

However, consideration of Fig. 15A will show that it is virtually impossible to achieve an absolutely perfect join over
the full width of the lap. The variability of the prepared lap ends therefore has to be held within acceptable limits in
order to achieve an acceptable join. The absolute limits are given on the one hand by blockage of the combing assembly
and on the other hand by a "thin place" such that the lap breaks before reaching the combing assembly or in that
assembly.

In order to enable a "quality piecing", the length L (Fig. 15B) of the prepared end must be substantially predeter-
mined. A "ragged" end (indicated by dotted lines 254 in Fig. 15A) will be undesirable because it is most unlikely that
this ragged end will "match" an equally ragged end on the other lap involved in the joining operation. It will not be
possible to ensure an absolutely constant length L of the prepared lap end across the whole width W of the lap. This
effect is indicated diagrammatically by the lines (“fibres") projecting from the nip in Fig. 15A. The effect arises, for
example, because of differences in the lengths of the fibres clamped at the nip line and therefor held fast during the
severing operation.

The length of the lap end may, however, be influenced by the way in which the prepared lap end is formed, as will
now be explained by reference to Figures 16 and 17.

Figure 16 shows a severing (and end preparing) means in the form of two pairs of nip rolls 256, 258 with the lap
250 still extending continuously between them (before the severing operation). The distance D between the nip lines
created by these roll pairs will exert an influence on the lap ends created by holding nip rolls 256 stationary and driving
the roll pair 258 in the direction of the arrows marked thereon. This distance D should be at least slightly greater than
the length of the longest fibre in the sheet of fibres to be severed. This ensures avoidance of "gripping”, which would
lead to fibre breakage or at least running defecits.

However, the distance D showed not be made much longer than the longest fibre because otherwise packets of
uncontrolled or imperfectly controlled fibres can be formed, leading to the ragged end problem indicated in Fig. 15A.
The arrangement should be such that substantially all fibres in the sheet extending between the roll pairs 256, 258 at
the time of stopping of roll pair 256 either remain firmly controlled by the fibre beard projecting from roll pair 256 or
pass cleanly into the fibre beard drawn out by roll pair 258. Those fibres clamped in the nips of roll pairs 256, 258 will
not cause any problems (provided they are not clamped in both nips) - the remaining "swimming" (shorter) fibres
between the nips will be subjected to a drafting force during the severing operation, but should remain under control
due to the frictional engagement with their neighbours in the fibre sheet as it is drawn apart (due to the "force fields"
created in the fibre sheets by the nips). An operation of this type gives two properly prepared ends (upstream and
downstream).

In a short staple combing machine, the longest fibre in the sheet of fibres to be processed will normally have a
fully extended length not greater than about 45 mm. The distance D should normally be chosen in the range 60 mm
to 120 mm, the preferred distance being 90 mm. This will give fibre beard lengths L in the range 20 mm to 60 mm, the
preferred length L being about 40 mm.

Fig. 17 shows an alternative arrangement. The sheet 250 of fibres is clamped between nipper jaws 260, 262 (for
example, similar to the nipper jaws of the combing unit). If the sheet 250 extends to a nip roll pair (similar to roll pair
258) downstream (to the right) of nippers 260, then the relevant considerations regarding spacing of the nip lines are
the same as those explained for Fig. 16, and they will remain the same if that downstream roll pair is replaced by a
second pair of nipper jaws similar to the nippers 260, 262.

A severing (and end preparing) operation could, however, be performed on the sheet 250 to the right of nipper
jaws 260, 262 by inserting (for example) a straight comb 264 into the sheet to the right of the nip line and combing out
the fibre beard clamped in the nip. Such an operation could be used, for example, to prepare the end of an incoming
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lap. In order to ensure a controlled lap end, the comb 264 must be inserted into the lap at a distance from the nip line
such that the fibres remaining in the fibre beard are either clamped in the nip or controlled by engagement with other
fibres in the sheet (by the "force field" created by the nip). The same effect can be obtained by exerting a very strong
suction force on a sheet end projecting from the nippers 260, 262 (for example by means of a suction nozzle diagram-
matically indicated in dotted lines at 266) or by processing the lap end with a rotary comb indicated at 265. Such an
operation gives only one prepared end. An arrangement as described with reference to Fig. 17 has been used as the
basis of the embodiment shown in Fig. 11, representing a modification of the conventional arrangement shown in Fig. 10:

As shown in Fig. 11, the "accumulator bar" 224 is replaced in the modified embodiment by a pair of transport rolls
228, 230 and a pressure roll 232 (similar to the pressure roll 11 in Figure 1) is associated with lap carrier roller 202. A
suction nozzle, diagrammatically indicated at 234, is connected by a flexible lead (indicated schematically at 236) to
a source of underpressure 238. The suction nozzle is movable between a withdrawn position (not shown) and an
advanced position (Figure 11) in which the suction effect exerted by the nozzle acts on the lap immediately downstream
from the nip created by the roller 202 and the pressure roll 232.

The device operates as follows:

- First a prepared end is formed on the outgoing lap by stopping roller 202 while driving rolls 228, 230, so that the
lap is drawn apart as described above with reference to Fig. 16 just downstream of the nip line formed by roller
202 with pressure roll 232,

- As already described, this will give an upstream prepared end (on the lap extending back to the roll 202) and a
downstream prepared end (on the "trailing" end of the length of lap extending to the nipping elements). The pre-
pared trailing end of the latter is held just upstream from the nip line of the roll pair 228, 23 (as already described
with reference to the rolls 16, 17 in Figure 1). The severed length of lap with the prepared end thereon is held
firmly supported between roll pair 228, 230 and the combing unit (feed roll 208 end cushion plate 206).

- Next the remaining lap on the old roll is then removed by any suitable means (for example, only, by feeding it
forward into the suction nozzle 234 which has been moved to its operative position shown in Figure 11). The expired
roll is then replaced by a new roll, e.g. as described with reference to Figure 5,

- Then, a prepared end is then formed on the new lap by feeding it into the nip formed by roller 202 and pressure
roll 232 and then applying suction from nozzle 234 to the lap end exposed from the nip, thereby carrying away
any fibres not firmly held by the nip or the force field generated thereby (as described with reference to Fig. 17),

- The prepared, leading end on the new lap is then moved straight down until it lies on the prepared end previously
formed on the old lap still "threaded" with the rolls 228, 230 and the nipper assembly. To enable this, the roll pair
228 is preferably located in the dotted line position shown in Figure 11 - it is then unnecessary to provide for
diversion of the prepared lap end from its movement straight downwards. If roll pair 228, 230 is in the position
indicated in full lines, diversion of the lap end from its straight downward path may be needed to lay the end of the
new lap on the prepared end of the old one,

- The join is formed as described with reference to Figure 1 by restarting the feed at all points along the path from
the carrier roller 202 to the feed roll 208, the superposed lap ends being pressed together in this case by the rolls
228, 230.

It will be clear that, the pressure roll 232 shown in Figure 11 could be replaced by a clamping bar laid against the
stationary carrier roller 202 to form a nip.
In comparing the arrangement shown in Figure 11 with that shown in Figure 1, the following can be noted:

- The arrangement shown in Figure 11 does not require a diverter means (similar to the elements 19, 20 in Figure
1) because the downward movement of the incoming lap carries the prepared end of that lap onto the previously
prepared end of the outgoing lap,

- The arrangement shown in Figure 11 also does not require an additional pair of rolls similar to the rolls 13, 14 in
Figure 1 because the second end preparation step (on the incoming lap) is performed by the suction device 234

in conjunction with a nip formed on the carrier roller 202.

The arrangement according to Figure 1 has two advantages:
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1. First, the basic arrangement of a machine as illustrated in Figure 9 remains unaffected - the roll pair 16, 17
delivers lap horizontally onto the plate 113 (Figure 9) or its equivalent, and the elements required to perform the
piecing operation can be added to the existing machine in the form of a "superstructure". This is of course no
longer essential if a new machine design can be taken into consideration.

2. Second, the end preparation provided by drawing the lap apart by means of roll pairs (16, 17; 13, 14, 11, 9) is
likely to be better than that obtainable from a suction device such as nozzle 234 (Figure 11).

Figure 11 does show that the first end preparation step (on the outgoing lap) can be performed by the roll pair
subsequently used to press the lap ends together (the "joining" or "pressing” rolls 16, 17 in Figure 1). Thus, in the
arrangement of Figure 1, the outgoing lap end can be prepared by nipping the lap at the roll pair 13, 14 and operating
roll pair 16, 17 to draw the lap apart between these roll pairs (compare Figure 3). This may simplify the task of locating
the prepared end on the upstream side of the nip of roll pair 16, 17 to receive the prepared end of the incoming lap.
However, it may also complicate the overall drive system, as will subsequently be explained with reference to Fig. 18.

After performing this first end preparation step, roll pair 16, 17 must be held stationary in order to locate the length
of outgoing lap extending from this roll pair to the nipper assembly. This roll pair (the "pressing" or "joining" rolls)
therefore cannot participate in the second end preparation step (on the incoming lap). Hence, if it is desired to use a
roll pair to draw the lap apart in the second end preparation step, an additional roll pair 13, 14 must be provided.
Furthermore, if the width of the machine cannot be increased, then this additional roll pair has to be located above the
roll pair 16, 17 (as shown in Figure 1) thereby necessitating the diverter means 19, 20 in order to place the downwardly
moving incoming lap onto the prepared end of the outgoing lap held by the roll pair 16, 17 delivering lap horizontally.

In the light of these remarks, several further possible modifications of the arrangement shown in Figure will be
readily understandable, namely:

First if the machine can be widened, then the incoming lap can be fed horizontally from the roller 9 to the roll pair
16, 17. However, the lap end cannot be made to move reliably in a horizontal direction without a moving means
provided specifically for this purpose. A clamping nip of the type shown in Figure 17 could, for example, by formed
as a "swinging nip" (similar to the nippers in the combing unit). The swinging nip would move generally horizontally
in order to bring the prepared ends together. This is unlikely to be a desirable alternative, but it is possible,
Second, the roll pair 16, 17 could be provided at the region of the junction of plates 113, 114 (Figure 9) instead of
at the infeed to plate 113 (as diagrammatically illustrated in Figure 1). The other clamping nip could then be provided
at infeed to plate 113. In this case also, means would be required to "carry" the prepared end of the incoming lap
over the horizontal path from the upstream nip to roll pair 16, 17,

Third, the roll pair 13, 14 could be eliminated and a suction nozzle (similar to the nozzle 234 in Figure 11) or comb
could be used to prepare the end of the incoming lap held at the nip formed by carrier roller 9 and pressure roll 11

(Fig. 1).

A practical difficulty may arise where it is necessary to transmit drive to an element which is not fixed relative to
the machine frame during normal operation (e.g., the roll 228 in Figure 11). It is, however, possible to form the clamping
nip only at the time of performing a lap piecing operation by moving the second roll of the pair (roll 230) from a withdrawn
position into engagement with the guiding roll (228) in response 1o a signal that lap piecing is required. Drive can be
applied to the second roll and can be transmitted by friction to the guide roll (228) which is merely supported for free
rotation about its own axis.

During normal operation, when the drive roll (roll 230) is returned to its withdrawn position, the guide roll (228) is
free to swing as required by the normal machine operation. Drive contact of the drive roll with the guide roll can be
broken off as soon as the joined lap ends have passed through the nip formed between the joining or pressing rolls.

In all embodiments, it is desirable to provide a "channel" through which the joined ends have to pass to the feed
roll (110, Figure 1; 208, Figure 10) after leaving the pair of joining rolls. The “channel" should provide guide faces
directed towards both major surfaces of the lap. A suitable channel can be formed by modifying the plates 113, 114
(Figure 9), e.g. as shown by plates 313, 314 (Figure 12). This (partial) "enclosure" of the joined ends as they travel to
the feed roll reduces the risk of drawing apart of the (relatively) weak join region of the sheet of fibres.

Figure 13 illustrates a modification of the lap roll carrier. In this case, the axis of the roller 10 (Figure 1) is fixed
relative to the machine frame and a pusher 300 is provided to push the expired roll core 8a out of the carrier unit. Piston
and cylinder unit 23 acts in this case on the pusher 300 instead of on the support for carrier roller 10.

Figure 14A, 14B and 14C show respective modifications of the lap end finding arrangement. In each case, the
outermost winding of lap on the roll is indicated diagrammatically. These arrangements can be used in case it is desired
not to provide a perforated roller as the carrier roller 9 (Figure 1). In Figure 14A, a mechanical "scraper" 302 is used
to "peel” the lap end off the roll as the latter is rotated by the carrier rollers. Scraper 302 extends over the whole width
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of the lap roll and is moved against the roll surface (e.g. by a piston and cylinder unit 304) in response to a signal from
the control unit when a new lap roll is placed on the carrier unit (e.g. as shown in Figure 5). The free edge of the scraper
can be indented.

Figure 14B shows a perforated tube or nozzle 304 which can be used to generate an airstream at the roll surface
to peel off the lap end. This airstream can be generated by pressure air or by suction. The tube or nozzle 304 can also
be moved into place (from a suitable withdrawn position, not shown) for the lap end finding operation. The tube or
nozzle extends over the whole width of the lap roll.

Figure 14C shows a roller 306 with radially extending "arms" 308 which can be brought against the external surface
the roll to peel off the lap end. The roller 306 is also carried, for example by a swingarm (not shown), for movement
between a with drawn position (not shown) and an operative position as illustrated. In the operative position, the roller
can be rotated about its own longitudinal axis. Roller 306 also extends over the whole width of the lap roll.

Figure 18 shows schematically a drive system suitable for an arrangement as shown in Figure 1. In this arrange-
ment, the lower pressing or joining roll 17 is driven from the normal combing machine drive system, replacing in this
respect the lap roll carrier roller 100 (Fig. 9) which is normally integrated into the combing machine drive system. The
operation of the roll 17 is therefore directly linked with the operation of the combing unit by the normal combing machine
control system.

An auxiliary drive is now provided for the additional elements involved in the piecing operation, namely

- the carrier unit comprising the carrier rollers 9, 10 (together with pressure roll 11), and
- the transport or end-preparing rolls 13, 14.

Afirst auxiliary motor 340 is provided (for example in the machine end head) and is linked by a suitable transmission
(for example a toothed belt 342) with gear wheels 344 associated with rollers 9 and 10 respectively. A tensioning roll
346 can be provided to keep the belt taut.

A second auxiliary motor 348 is provided (also, for example, in the machine end head) and is coupled for example
by a toothed belt with a gear wheel 352 associated with the lower roll 14 of the roll pair 13, 14. The rolls 14, 17 can be
formed as "cylinders" extending along the full length of the machine (i.e. associated with all combing heads on one
machine side).

The drive arrangement shown in Fig. 18 is the preferred arrangement in which the end preparation is carried out
by means of the auxiliary drive (acting an roller pairs 9,11 and 13, 14) and the joining operation (performed by roll pair
16, 17) is integrated into the normal machine drive system i.e. is compled with the drive to the combing unit.

The rolls 11, 13 and 16 are preferably formed as pressure rolls, that is, they are not driven directly but are mounted
for free rotation about their own longitudinal axes. There can be one set of such pressure rolls for each combing head,
that is these rolls do not extend over the whole machine length but are associated with respective combing positions.
The set of three pressure rolls 11, 13, 16 can be mounted on a common support frame 54 which is pivotally mounted
on the machine frame (not shown) for example at 356. The support frame 354 can then be swung upwardly about the
pivot mounting 356 to move the pressure rolls away from their drive cylinders and to give access to the lap movement
path for servicing the combing head.

Referringto Figures 19 and 20, wherein like reference characters indicate like parts as above, the combing machine
has a pair of joining or pressing rollers 16, 17, a pair of transporting or end preparation rollers 13, 14 and a further pair
of transporting rollers 11, 9, one of which also serves as a lap roll carrier roller. The second lap roll carrier roller is
indicated at 10. The drive arrangement is that diagrammatically illustrated in Figure 18, comprising a motor 340 driving
the carrier rollers 9, 10 and a motor 348 driving the transporting roller 14. These motors are additional to the main
combing machine drive schematically illustrated at 360. Drive 360 operates the combing assembly (not shown in Fig.
19) and also the joining or pressing rollers 16, 17. A pulse signal generator 362 is included in the drive transmission
to the roller pair 16, 17. This generator 362 provides a signal to a central control 364 which can thereby ensure syn-
chronization of the auxiliary drives 340, 348 with the main combing machine drive 360 as and when necessary (e.g.
during normal operation of the machine).

Figure 19 concentrates upon the drive arrangements and their integration into the overall control system. As already
described with reference to Figure 18, rollers 17, 14, 9 and 10 extend along the complete row of combing heads (in
the case of a single-sided machine, or at least along one of the two rows of combing heads in the case of a double-
sided machine). Figure 20 on the other hand concentrates upon the sensors which are associated individually with
each combing head. There are two such sensors in each combing head, namely a first sensor 366 to determine the
presence or absence of lap on the tube 8a supported on the carrier rollers 9, 10, and a second sensor 368 to detect
the presence or absence of lap on the path extending between the roller pairs 13, 14 and 16, 17.

The operation of the system can be seen from Figure 21 which will first be described as a timing diagram. Section
A of Figure 21 illustrates the change in condition of the drive 340 to the transport rollers 13, 14 over a given time interval
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in which a piecing operation is carried out. Section B of Figure 21 represents the condition of the drive 348 for carrier
rolls 9, 10 over the same time interval. Section C of Figure 1 represents the condition of the drive 360 for the combing
machine (and in particular for the joining roller pair 16, 17) over the same time interval. Finally, sections D, E, F and
G indicate respectively the operating conditions of the diverting system 19, 20 (Figure 1) the tube ejecting means 23
(Figure 1), the vacuum source 370 (Figure 19) for the suction removal system 26 and the source of vacuum (not shown)
for perforated end finding device represented in Figures 1 and 19 by the perforated carrier roll 9.

At time TO, the machine is in its normal operating condition so that all of the drives 340, 348, 360 are energised
to feed lap for combing at a speed determined by the main drive unit 360. This speed is dependent upon a setting fed
into the machine (e.g. manually) via the control system 364. The drives 340 and 348 are synchronised with the drive
360 by means of the output signal from generator 362 and the corresponding control signals fed to drives 340 and 348
from control unit 364. The other elements whose operating conditions are indicated in the diagram of Figure 21 are
inoperative at time TO.

At time T1, one of the sensors 366 (Figure 20) detects the end of the lap in its combing head and sends a corre-
sponding signal to the central control unit 364. Control unit 364 immediately cancels the synchronisation of drives 340
and 348 with drive 360, taking direct control of the operating speeds of all motors. After a short delay, control unit 364
disables the drive 340 so that the carrier rollers 9, 10 come to a stop. The drives 348, 360 remain in their operative
condition, so that the lap parts between the now stationary roller pair 9, 11 and the rotating transporting roller pair 13, 14.

After a predetermined time delay t, control 364 disables the main machine drive 360 so that the combing heads
in general and the joining rollers 16, 17 in particular are brought to a stop. The time delay t may be made adjustably
settable to ensure that the prepared lap end produced by the parting operation is correctly located relative to the joining
rollers 16, 17 ready for the subsequent piecing operation.

At time T3, control 364 restarts the drive 340 for the carrier rollers 9, 10 as indicated in sections A and B of Figure
21. The carrier rollers 9, 10 and the transport rollers 13, 14 are now accelerated to a relatively high speed (above the
normal operating speed of these rollers) so that the lap remnants are removed via the suction system 26 as quickly
as possible. The suction system itself has been previously energized, preferably at the time of first stopping of carrier
rollers 9, 10.

Operation of drives 340 and 348 to feed lap remnants into the suction removal system 26 is continued until all of
the sensors 368 (Figure 20) have indicated to the control system 364 that no lap can be detected within their sensing
fields. Control 364 therefore has to register the condition of each of the sensors 368 and can only proceed to the next
stage of the piecing operation when the appropriate signal is received from the last sensor 368 to detect continuing
presence of lap in its combing head. When the end of this last lap is detected (T4) control 364 switches off the drive
340 to the carrier rollers 9, 10 and decelerates transport rollers 13, 14 to the normal operating speed.

There follows a brief time interval in which the device 23 (Figure 1) is operated (section F of Figure 21) to eject
the empty lap support tube 8a and a new lap roll is placed upon the carrier rollers 9, 10. The latter operation is not
indicated in Figure 21 because, although it is initiated by the machine control 364, the movements of the incoming lap
rolls will be separately determined by a transport system control. During the interval in which new lap rolls are being
put in place by the transport system, the combing machine itself will be inoperative but since this interval is very short,
the drive to the transport rollers 13, 14 is continued.

At time T5, the transport system indicates to the control 364 that new lap rolls have been placed on the carrier
rolls 9, 10 at each of the combing heads under the control of unit 364. This unit therefore causes restart of the carrier
rolls 9, 10 to enable performance of a lap end finding operation as described with reference to preceding Figures. For
this purpose, suction is applied to the perforated roller 9 (section G of Figure 21). The drive 340 to rollers 9, 10 remains
energized until the time T6 at which the last of the sensors associated with control unit 364 indicates that a new lap
has been detected within its sensing field. The machine is therefore ready for the second end preparation step.

At time T6, therefore, unit 364 again switches off the drive 340 while maintaining drive to transport rollers 13, 14.
The new lap therefore parts between roller pair 13, 14 and roller pair 9, 11 and the separated portion is immediately
taken up by suction system 26 which is still operative. The second end preparation step is thus completed and it is
now necessary to move the prepared end of the new lap forward in order to superimpose it upon the prepared end of
the old lap previously located at the joining rollers 16, 17.

After a predetermined time delay (not particularly indicated in the diagram) sufficient to allow the end preparation
step (including removal of the waste material), drive 340 is restarted at time T7 in order to feed the prepared lap end
forward to the joining rollers 16, 17. At about the same time, the diverting means 19, 20 (Figure 1) is operated as
indicated in section D of Figure 21. At time T8 after a further selectively adjustable time delay (not particularly indicated
in Figure 21) drive 340 and also drive 348 are deenergised by control unit 364 so that the feed of the new lap end
ceases with that lap end correctly placed for joining with the old lap end. The adjustability of the time delay at this stage
ensures correct superposition of the two prepared lap ends.

After a very short delay to ensure run out of the drives, the combing machine drive 360 is restarted at time T9. At
this time also, the synchronising control link from the signal generator 362 via the control unit 364 to the auxiliary drives
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340, 348 is reestablished, so that the latter drives now operate in synchronism once more with the main comber drive
360. All of these drives are therefore accelerated in synchronism until they reach the normal operating speed and they
continue in that condition until the next piecing operation is initiated by one of the sensors 366 (Figure 20).

The deflecting device 23 (Figure 1) is returned to its retracted position at some time after reestablishment of normal
operating conditions, in order to set the machine in a predetermined state in readiness for the next piecing operation.
The timing of this step is not critical, however, because the diverting plate 19 does not interfere with normal operation.
The suction system 26 is deenergised by the control unit 364 at the time of extension of the diverting plate 19 to its
operative position.

Figure 21 has been interpreted in the above description in terms of a timing diagram corresponding to the use of
timing means to cause initiation of the various operating steps and also to control the movements of the prepared lap
ends. It may be preferred, however, to eliminate time as a control parameter for the latter function and instead to use
pulse signals indicating the distance travelled by the relevant lap end. For example, in relation to the first prepared lap
end (on the old lap), it would be possible to use pulses emitted by the signal generator 362 to control the positioning
of the prepared lap end at the joining rollers 16, 17. The main combing machine drive 360 could then be continued in
operation after the start of a parting operation until a predetermined number of pulses has been counted by the control
unit 364. By this means, it is possible to avoid dependence of the positioning of the prepared lap end on the operating
speed of the comber. This dependence arises where the optimising setting is effected in terms of a time delay t.

The second adjustable timing operation to position a lap end (the interval T7 to T8) can be eliminated by using, e.
g. stepping motors in the auxiliary drives 340 and 348 and supplying operating pulses under the control of the unit 364.

Figures 22 to 27 illustrate the basic structure and operating steps of a modified embodiment of a piecing apparatus
for a comber of the same type as that illustrated in Figure 1. In particular, the arrangement shown in Figures 22 to 27
is intended for use with a lap movement path involving a "knee-bend" 380 created (e.g.) by a pair of guide plates 113,
114 (Figure 9). The arrangement shown in Figure 22 comprises a pair of lap roll carriers 382, 384 and a pair of joining
rollers 386, 388. The joining rollers are again located at the infeed end of the horizontal path section extending to the
knee-bend 380.

The arrangement also includes auxiliary guide plates 381 ensuring at least partial enclosure of the path of the lap
from the joining roller pair 386, 388 to the feed roller (not shown) of the combing assembly (also not shown in Figures
22 to 27).

The arrangement furthermore comprises a suction head 390 connected by a suitable pneumatic lead (not shown)
to a vacuum source (not shown). This head 390 is located at a position below the length of lap travelling from the
"leading" carrier roller 382 to the joining rollers 386, 388. However, under normal operating conditions (as illustrated
in Figure 22), the length of lap 385 extending between carrier roller 382 and roller pair 386, 388 is isolated from the
suction head 390 by a guide plate 392 which is shown to a larger scale in the detail sketch Figure 22A.

As shown in the Figure 22A, plate 392 is pivotally mounted at its edge nearest to carrier roller 382 on a pivot axis
394 parallel to the axis of the roller 382. A piston and cylinder unit 396 act between the plate 392 and the machine
frame (schematically indicated at 398) to hold the guide plate 392 either in the operative position shown in Figure 22
and in full lines in Figure 22A or in a retracted position indicated in dotted lines in Figure 22A. In this latter position,
the lap path between carrier roller 382 and roller pair 386, 388 is exposed to the suction head 390.

Suction head 390 also has a special construction as illustrated in Figure 22A. The mouth section of the suction
head comprises a fixed wall 400 with a lip 402 and a movable wall 404 pivoted on a axis 406 to the main head structure
and provided at its outer end with a lip 408. By means of a suitable operating device 410, the wall section 404 can be
pivoted around the axis 406 to move lip 408 towards and away from the lip 402, thus forming an openable and closable
clamping nip at the mouth of the suction head. A further controllably adjustable means (not shown) is provided to move
the complete suction head 390 relative to the other illustrated elements, as will become apparent from the description
of the subsequent Figures.

When a signal is received from one of the combing heads indicating that lap is about to run out (e.g. from a sensor
366 as described with reference to Figures 20 and 21), the drive to roller pair 386, 388 is terminated while the drive
applied to the carrier rollers 382, 384 is continued. Plate 392 is pivoted from its normal operating condition (Figure 22)
into its retracted position (Figure 23) and the loop 412 of lap formed between the roller 382 and the roller pair 386, 388
is taken into the suction head 390 to which suction has been applied. At this time, wall 404 of head 390 is pivoted to
a position at which the mouth of the suction head unrestricted to take up the double thickness of lap.

After an adequate length of the looped lap has been taken up by suction head 390, the drive to carrier rollers 382,
384 is terminated, wall 404 is pivoted to move lip 408 into a clamping position relative to lip 402, and suction head 390
is moved away from the rollers 388, 382 as indicated by the arrow D in Figure 24. The looped length of lap held by the
clamping nips 402, 408 within the suction head is therefore parted from the lap extending through roller pair 386, 388
to the combing head (not shown) and also from any remaining lap extending back over the roller 382. By observance
of the conditions already described in relation to the preceding Figures it is possible in this way to produce a properly
prepared end 413 on the lap still extending to the combing assembly. In addition to parting the length of lap in the
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suction head 390 from the length of lap still threaded with the rollers 386, 388, the suction head serves to extract loose
fibre from the lap end held by the rollers 386, 388 and thereby form a prepared end for the piecing operation. By
appropriate dimensioning of the parts relative to each other, it will be possible to avoid the necessity to reposition this
prepared end 413 relative to the joining rollers 386, 388.

The mouth of suction head 390 is now reopened to enable removal of the waste material from the clamping nip
402, 408. Any remnant lap 415 extending back over the carrier roller 382 is also removed by restarting feed of the
carrier rollers 382, 384 while maintaining suction on the head 390.

Inan alternative, preferred arrangement, feed of a loop (double thickness) of lap into the suction head 390 continues
until all of the lap has been removed from the (now) empty tube 414. Accordingly, when the nip 402, 408 is closed, it
clamps only the single remaining thickness of lap extending from the suction head 390 to the roller pair 386, 388.
Parting of this section of lap, with simultaneous formation of a prepared lap end, is then carried out as already described
above. With this arrangement, there is clearly no need to restart the carrier rollers 382, 384 after an end preparation
step merely to enable removal of lap remnants, since they have already been removed as a preliminary to the end
preparation step itself. Complete removal of the lap remnant is indicated by a sensor 381 having a sensing field including
the carrier roller 382.

The empty lap support tubes 414 (Figures 22 to 24) can then be ejected and replaced by fresh lap rolls 417 (Figures
25 to 27) as previously described. The suction head 390 is then moved through the gap between carrier roll 382 and
the pair of joining rolls 386, 388 to a take-up position to receive the end 419 of the new lap. In this position the suction
head 390 can cooperate with other lap end finding elements as previously described with reference to the other draw-
ings. A suitable sensor (not shown) can be provided along the tube leading to suction head 390 in order to indicate
the presence of lap within that tube, and hence the success of the end finding operation. The drive to carrier rollers
382, 384 is then terminated once again whereupon the clamping arrangement at the mouth of suction head 390 is
operated to clamp the found lap end. The head itself is withdrawn back through the gap between carrier roller 382 and
roller pair 386, 388 (Figure 26). In the course of this movement, the new lap is parted just upstream from the clamping
nips 402, 408 so that the fresh leading end 416 of the new lap is properly prepared for joining with the previously
prepared end 413 of the old lap.

The device 396 (Figure 22A) is now reoperated in order to return guide plate 392 to its normal operating position
(Figure 27). The prepared leading end 416 of the new lap is therefore placed in a position in readiness for joining with
the prepared end 413 of the old lap. The clamping nip 402, 408 can now be released, the waste material removed by
suction and the suction then terminated.

The carrier rollers 382, 384 are now restarted to move the prepared leading end 416 of the new lap into the nip of
the roller pair 386, 388. At the same time, the latter roller pair is restarted so that the two prepared lap ends are brought
together in the nip of the joining rollers and are thereby pressed firmly together. The join then follows the normal path
via the knee-bend 380 into the combing assembly as already described with reference to the preceding Figures.

Figure 28 illustrates a modification of the arrangement described with reference to Figures 22 to 27. In the ar-
rangement as shown in Figure 28, the pair of joining rollers 386, 388 is provided at the knee-bend 380 so that the lap
leaving these rollers is diverted downwardly directly into the combing assembly (not shown). The arrangement is oth-
erwise identical to that shown in Figures 22 to 27. In this case, however, the lower joining roller 388 would be required
to perform a swinging movement in synchronism with the operation of the combing assembly and it would accordingly
be preferable to provide this lower roller as a pressure roller which is driven only by contact with the driven upper roller
386. The latter can be withdrawn from contact with roller 388 when the piecing operation has been completed.

Figure 29 shows a modification of the device for moving the guide plate 392 (Figure 22A). In the modified arrange-
ment, this plate is carried by a pair of pivotable levers 391, 393 pivotable about a common axis 395 "forward" of the
joining rollers 386, 388. The guide plate 392 is pivotable about this axis between a first position (full lines) in which the
guide plate is located to guide material to the joining rollers and a second position (dotted lines). In this latter position,
the suction head 390 can take up material delivered from the carrier rolls 382, 384 and can be moved to an end finding
position as shown in Figure 25. When the guide plate is swung back to its operative or first position, its leading edge
is in a position very close to the joining roller 388 to guide the new lap end safely onto the previously prepared end on
the old lap.

Figures 30 to 32 illustrate a further possibility for parting a lap to form a prepared lap end. In this case, the joining
rollers 440, 442 form a stationary clamping nip to grip the lap while it is drawn apart by reverse rotation of the carrier
rollers 444, 446. Rollers 440, 442 could therefore in this case be replaced by a clamping nip in the form of a pair of
nipper jaws which are closed just prior to an end preparation step. The prepared end 447 rests in this case on a guide
plate 443 fixed between the leading carrier roller 444 and the pair of joining rollers 440, 442.

The weight of an empty tube 448 resting on the carrier rollers 444, 446 may not be sufficient to ensure that the
reverse rotation of the rollers 444, 446 is effectively transferred to the lap, therefore retracting it and causing it to part
upstream from the roller pair 440, 442. Accordingly, means is preferably provided to press the empty tube 448 down
onto the rollers 444, 446 while allowing the tube itself to rotate about its own axis. The tube 448 therefore forms a nip
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450 together with the front carrier roller 444, and this is adequate (on reverse rotation of roller 444) to draw back the
lap and cause the required severing operation.

Figure 31 illustrates an appropriate pressing means in the form of a pair of carrier rods 452, 454 each pivotally
connected at one end to the reciprocable connecting rod 456 of double-acting piston and cylinder unit 458. Each carrier
rod 452, 454 is pivotally mounted between its ends on a support 460 which is fixed to part of the machine frame 462
between the lap carrier rollers 444, 446 already referred to and the pair of lap carrier rollers (only one roller 464 visible
in Figure 31) for feeding material to the adjacent combing head. Each rod 452, 454 has a roller 466 rotatably mounted
on its free end.

When piston and cylinder unit 458 is operated in one sense, the rods 452, 454 are moved to an inoperative position
(dotted lines) in which they do not interfere with empty tubes 448 at the associated (adjacent) combing stations (or
with the laps previously carried by those tubes). However, as one step in placing the machine in condition for a piecing
operation, unit 458 is operated to move rods 452, 454 to their operative positions (full lines) in which each roller 466
engages the internal surface of the associated empty tube 448 to push the tube down firmly onto the respective carrier
rollers 444, 446 or 464, thereby ensuring a firm drive connection between the tube and the carrier rolls sufficient to
form a clamping nip for retracting the lap remnant (not shown) and causing a part upstream from joining rollers 440,
442. Each tube 448 has two associated pressing rollers 466, one at each end of the tube.

The pressing means could of course apply a force to the exterior of the tube 448 and could even be provided by
the incoming lap resting on the old tube. However, it is preferred to provide a device directly under the control of the
machine and located at a position such that it cannot interfere with an incoming lap.

The lap remnant severed from the old lap section still extending through the joining rollers 440, 442 to the combing
assembly is carried away by a suction device having a suction head 470 (Fig. 30) provided adjacent the trailing or
rearward carrier roller 446. For this purpose, the rotation of the carrier rollers 444, 446 in the reverse sense is continued
until the severed end of the lap remnant is moved beyond the mouth of suction head 470 and the rotation of these
rollers is then reversed again so that they rotate once more in the normal feed direction. As the severed end of the lap
remnant is brought back over the mouth of the suction head, it is separated from the tube 448 and diverted into the
suction head by air flows generated by the suction then applied. Rotation of the tube is continued in the normal feed
sense until a suitable sensor 469 indicates that all the remnant has been taken into the suction head.

The now empty tube 448 is first released by operation of unit 458 (Fig. 31) to retract the pressing rollers 466 and
is then ejected by a suitable mechanism (for example as previously described). A fresh lap 480 (Figure 32) is then
placed on the carrier rollers 444, 446 by means of a transport system also as previously referred to. The fresh lap 480
is so positioned that the free lap end 482 lies close to but "upstream" from the rear carrier roller 446 considered in the
normal direction of rotation of the lap for feed of material into the combing head, i.e. in a clockwise direction as viewed
in Figure 32.

The carrier rollers 444, 446 are now set in rotation in the normal direction of feed and the free lap end 482 is thus
brought into alignment with the suction head 470 which is still subjected to underpressure from a manifold 484. The
free lap end is peeled off the lap by the suction air flow and is drawn into the suction lead 470.

Suction head 470 is similar to the suction head 390 described with reference to Figure 22A in that it has an openable
and closable mouth portion comprising a lip 486 on a part 488 joined to the main body of the suction head by means
of a flexible strip 490. A piston and cylinder unit 492 is provided to open and close the mouth portion thereby opening
and closing a clamping nip formed by the lip 486 and the surface of the suction head facing that lip.

The manifold 484 is carried by a link 494 pivotable about the axis of the rear carrier roller 446. Thus, when the
free lap end has been taken in by the suction head 470 (which can be detected by a suitable sensor, not shown, in the
suction head itself), the carrier rollers 444, 446 are stopped, the clamping nip at the mouth of suction head 470 is
closed by operation of unit 492 and the manifold 484 is pivoted in an anti-clockwise direction (as viewed in Figure 32)
around the axis of the roller 446. The lap section held by the clamping nip in head 470 is thereby parted from the fibre
"fringe" or "beard" projecting from the "nip" formed between the main body of the lap roll itself and the rear carrier roller
446. By attention to the end preparation requirements already explained with reference to Figures 15A and 15B, a
properly prepared end is thereby provided on the fresh lap.

The lap 480 is now again rotated in the normal feed direction (by setting carrier rollers 444, 446 in rotation) to move
the prepared lap end to a postion just downstream of the leading or front carrier roller 444 (considered in the normal
feed direction). An end finding device (diagrammatically indicated at 495) is provided to peel the freshly prepared end
off the main body of the lap as already generally described with reference to preceding Figures.

The newly found end is then permitted to drop onto the guide plate 443 which is still carrying the previously prepared
end of the old lap as already described with reference to Figure 30. A mechanical device (not shown) could be provided
both to assist peeling of the new lap end off the main lap roll, to direct it downwards onto the plate 443 with the old lap
end and to hold those lap ends together as the system is restarted to move the superposed ends into the joining rollers
440, 442. The machine can then proceed normally with the combing operation.

Referring to Figure 33 the pressing means for urging lap core or tube 448 against the lap carrier rolls 464 (only
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one roll visible in Figure 33) may include a pair of rollers 475. As shown, the rollers 475 are independently mounted,
one at each end of the tube 448 when the latter is in a normal position on the carrier rolls 464. Each roller 475 is carried
by a piston and cylinder unit 472 operable to reciprocate the respective roller 475 between a retracted position (shown
in full lines in Figure 33) and an extended position (partially shown in dotted lines). Each roller 475 is freely rotatable
on a rod (not visible in Figure 33) connecting the roller with its associated piston so as to rotate on a common axis of
rotation with the other roller. Each roller 475 has a frusto-conical end portion 474 which engages a corresponding
bevelled surface 487 on the adjacent end of the tube 448.

As indicated in Fig. 33, the carrier rolls 464 can be fluted. When the pressing rollers 475 are urged into their
extended positions, the contact with the bevelled surfaces 487 forces the tube 448 downwardly onto the fluted rolls
464 and forms an adequate friction drive connection such that the rollers 475 rotate with the tube 448.

Figure 34 shows a modification of the pair of joining or pressing rolls 440, 442 with a means provided for moving
the upper roll 440 between an operative position for pressing lap ends together and a retracted position. In the ar-
rangement shown, the moving means includes a piston (not seen) of a piston and cylinder unit 489 connected to the
upper roll 440 for movement of the roll 440 between the retracted position (shown in full lines) and an extended or
operative position (partly illustrated in dotted lines). When in the operative position, the upper roll 440 forms the nip
required for end preparation and for piecing the lap ends. The upper roll 440 can be retracted when these operations
have been completed.

The lower roll 442 is driven by suitable means (not shown) and is freely rotatable on its support. The drive to the
lower roll 442 may be switched off when the upper roll 440 is retracted. The lower roll 442 then serves as a simple guide.

In the embodiment shown in Fig. 32, pivoting of the manifold 484 may be unnecessary if the rolls 444, 446 are
again set in rotation in the reverse sense to rotate the fresh lap after its end has been fed into suction device 470 and
clamped therein. It is of course also possible to perform the end preparation step on the new lap by both pivoting the
manifold 484 and simultaneously setting the rolls 444, 446 in reverse rotation.

Fig. 35 indicates diagrammatically the application of the invention to an alternative type of lap processing machine,
known as a ribbon lap machine. This machine is used in preparing the laps to be fed to the combing machine itself.

The ribbon lap machine is the second machine in a pair of combing preparation machines, the first machine (the
sliver lap machine) of the pair converting sliver infeed material to a lap and the second machine (the ribbon lap machine)
drafting and doubling the resultant laps to ensure an appropriate feed to the comber. Accordingly, there is also a need
for a good piecing system to enable automated operation of the ribbon lap machine. Further details of the ribbon lap
machine can be found in the book of Zoltan S. Szaloki already referred to.

The conventional ribbon lap machine includes, as indicated in Fig. 35, a pair of lap carrier rolls 500, 502 essentially
the same as those shown, for example, at 444, 446 in Fig. 30. The full lap (partially indicated in dotted lines at 504)
presented to the ribbon lap machine for processing therein is also formed on a central core or support tube 506, which
remains resting on the rolls 500, 502 when the feed lap is exhausted.

A guide plate 508 is conventionally provided between the lap carrier unit 510 and a lap processing unit provided
in this machine by a drafting unit 512. The drafting unit comprises three drafting zones defined between an infeed roller
pair 514, a delivery roller pair 516 and two middle roller pairs 518, 520. The sets of upper and lower drafting rollers
have respective cleaning belts 522, 524, which run around drive and guide rollers 526. The moving clearing belts collect
lint from the sides of rollers remote from the nips between the roller pairs.

After leaving the drafting unit 512, the drafted lap is doubled with laps similarly drafted in neighbouring drafting
heads, and the doubled laps are fed to a lap roll building unit (not shown). This aspect of the machine is irrelevant to
the present invention and will not be dealt with further herein.

The conventional arrangement shown in Fig. 35 can be modified as follows to enable operation in accordance with
the present invention:

1. a lap tube ejecting mechanism 534 (Fig. 6), for example as shown in Fig. 1 at 23 or in Fig. 13, is associated
with the lap roll carriers 500, 502,

2. a pair of pressing or joining rollers 530 (Fig. 6) is provided, similar to the rollers 386, 388 in Fig. 22 or the rollers
440, 442 in Fig. 30,

3. an end preparation device is provided to prepare the end of an outgoing lap to be located just upstream from
the joining or pressing rollers (this device could be in the form of a suction unit 532, Fig. 6, such as the unit 390
in Fig. 22, or it could comprise means to use the empty lap support tube to form a nip as described with reference
to Fig. 31 and Fig. 33),

4. an end preparation device is also provided to prepare the end of the incoming lap (this device can be the device
532 as referred to under Point 3 above, or it can be a separate end preparing device, for example the unit 470 in
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Fig. 30).

The piecing procedure for a ribbon lap machine so modified is identical to that already described with reference
to the combing machine, so that it is not believed necessary to repeat the piecing sequence or the details of the drives
and control sequences.

A modified arrangement with additional elements 530, 532, 534 has been shown by way of example only in Fig.
36, but it will be clear that the other modifications broadly outlined above are equally possible.

Claims

1. Alap processing machine comprising a carrier means (382,384,444,446) for supporting at least one lap roll (417)
therein; a lap processing head having lap processing elements for receiving a lap from said carrier means and
means for severing the outgoing lap (413),
characterised with a roll pair (440,442,530) between said carrier means (382,384,444,446) and said lap processing
head for delivering a lap to said lap processing head and with suction means (390,532) between the carrier means
and the roller pair to extract fibre material from a leading end (419) of a fresh lap of a new lap roll (417) and with
control means (364) for actuating said carrier means and said roll pair to effect superposition and joining of the
leading end (419) of a fresh lap with a trailing end (413) of a lap extending from said roll pair during subsequent
passage through said roll pair.

2. Alap processing machine as set forth in claim 1, wherein a pressure roll (11, 232) disposed adjacent said carrier
means (9,10,202,204) to define a nip therewith for selectively holding a lap therebetween to cause tearing of a lap
between said nip and said roll pair (16,17,230,228) while forming a trailing end on the lap extending to said roll pair

3. Alap processing machine as set forth in claim 1, with a guide plate (392) between said carrier roller (382,384) and
said roll pair (386,388), said plate being movable between a rest position for guiding a lap from said carrier roller
to said roll pair and a retracted position and with suction means (390) having a suction head with a movable wall
(404) at one end to form an openable and closable clamping nip (402,408) thereat; said head being movable
between a first position below said guide plate (392) to receive and hold a lap with said guide plate in said retracted
position for tearing of said lap to effect a trailing end (413) on the lap extending from said roll pair (386,388) and
a second position above said guide plate to receive and comb a leading end (416) of a fresh lap on said carrier
means with said guide plate in said retracted position; and control means for movings aid guide plate (392) into
said rest position to guide a leading end of a lap to said roll pair (386,388) for joining with a trailing end of a lap
therein.

4. Alap processing machine as set forth in claim 3 wherein said suction head (390) has a fixed wall (400) with a first
lip (402) at said end and said movable wall (404) has a second lip (408) facing said first lip to form said nip.

5. A lap processing machine as set forth in claim 3 wherein said control means is connected to said carrier roll
(386,388) to selectively effect stoppage of said carrier roll after movement of said guide plate (392) into said re-
tracted position to effect tearing of a lap in said suction head (390) and to subsequently effect combing of a leading
end (419) of a fresh lap in said suction head.

6. A lap processing machine as set forth in claim 1, wherein the suction means (532) are operable to take up fibre
material from a path between said carrier means (500,502) and said joining rollers (530); and a guide (392) movable
between a first position isolating fibre material on said path from said suction take-up device (532) and a second
position exposing fibre material on said path to said suction take-up device.

7. A lap processing machine as set forth in one of the claims 1,3,4,5 or 6 with a selectively operable device
(472,474,475) for pressing a lap tube (448) against said carrier means (464) to form a friction drive connection
therebetween.

8. A lap processing machine as set forth in one of the claims 1 to 7 with means (489) for moving at least one (440)

of said joining rollers (440,442) between an operative position for pressing said lap ends together and a retracted
position.
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Patentanspriiche

1.

Watteverarbeitende Maschine, umfassend ein Tragemittel (382, 384, 444, 446) zur Halterung von zumindest einem
Wattewickel (417) darin; einen watteverarbeitenden Kopf mit watteverarbeitenden Elementen zur Aufnahme einer
Watte von dem Tragermittel und Mittel zum Durchtrennen der auslaufenden Watte (413),

gekennzeichnet durch ein Walzenpaar (440, 442, 530) zwischen dem Tragemittel (382, 384, 444, 446) und dem
watteverarbeitenden Kopf zur Ausgabe einer Watte an den watteverarbeitenden Kopf, sowie durch Saugmittel
(390, 532) zwischen dem Tragemittel und dem Walzenpaar zur Entfernung von Fasermaterial von einem vorderen
Ende (419) einer frischen Watte eines neuen Wattewickels (417), und durch Steuermittel (364) zur Betatigung des
Tragemittels und des Walzenpaares, um eine Uberlappung und Verbindung des vorderen Endes (419) einer fri-
schen Watte mit einem hinteren Ende (413) einer Watte, die sich von dem Walzenpaar erstreckt, wdhrend eines
folgenden Durchganges durch das Walzenpaar herbeizuflihren.

Watteverarbeitende Maschine nach Anspruch 1, wobei eine Andruckwalze (11, 232) neben dem Tragemittel (9,
10, 202, 204) zur Bildung einer Klemmstelle mit diesem angeordnet ist, um eine Watte selektiv dazwischen zu
halten, so dass eine Watte zwischen der Klemmestelle und dem Walzenpaar (16, 17, 230, 228) zerrissen wird,
wéahrend ein hinteres Ende an der Watte gebildet wird, die sich zu dem Walzenpaar erstrecki.

Watteverarbeitende Maschine nach Anspruch 1 mit einem Fihrungsblech (392) zwischen der Tragerwalze (383,
384) und dem Walzenpaar (386, 388), wobei das Blech zwischen einer Ruheposition zum Fihren einer Watte von
der Tragerwalze zu dem Walzenpaar und einer zurlickgezogenen Position bewegbar ist, und mit Saugmitteln (390)
mit einem Saugkopf mit einer bewegbaren Wand (404) an einem Ende zur Bildung einer zu éffnenden und zu
schliessenden Klemmstelle (402, 408); wobei der Kopf bewegbar ist zwischen einer ersten Position unter dem
Fihrungsblech (392) zum Aufnehmen und Halten einer Watte, wobei sich das Fuhrungsblech in der zuriickgezo-
genen Position befindet, um die Watte zu zerreissen, so dass ein hinteres Ende (413) an der Watte gebildet wird,
die sich von dem Walzenpaar (386, 388) erstreckt, und einer zweiten Position iber dem Fluhrungsblech zum Auf-
nehmen und K&mmen eines vorderen Endes (416) einer frischen Watte auf dem Tragemittel, wobei sich das Fih-
rungsblech in der zuriickgezogenen Position befindet; und mit Steuermitteln zum Bewegen des Flihrungsblechs
(392) in die Ruheposition, um ein vorderes Ende einer Watte zu dem Walzenpaar (386, 388) zu flhren, um dieses
darin mit einem hinteren Ende einer Watte zu verbinden.

Watteverarbeitende Maschine nach Anspruch 3, wobei der Saugkopf (390) eine feststehende Wand (400) mit einer
ersten Lippe (402) an dem Ende aufweist und die bewegbare Wand (404) eine zweite Lippe (408) aufweist, die
der ersten Lippe zur Bildung der Klemmstelle gegentberliegt.

Watteverarbeitende Maschine nach Anspruch 3, wobei das Steuermittel mit der Tragerwalze (386, 388) verbunden
ist, um selektiv ein Anhalten der Tragerwalze herbeizufihren, nachdem das Fihrungsblech (392) in die zuriick-
gezogene Position bewegt wurde, um eine Watte in dem Saugkopf (390) zu zerreissen und anschliessend ein
vorderes Ende (419) einer frischen Watte in dem Saugkopf zu k&mmen.

Watteverarbeitende Maschine nach Anspruch 1, wobei die Saugmittel (532) betatigbar sind, um Fasermaterial aus
einem Weg zwischen dem Tragemittel (500, 502) und den Verbindungswalzen (530) aufzunehmen; und eine Fih-
rung (392) zwischen einer ersten Position, in welcher Fasermaterial auf diesem Weg von der aufnehmenden Saug-
vorrichtung (532) getrennt ist, und einer zweiten Position, in welcher Fasermaterial auf diesem Weg der aufneh-
menden Saugvorrichtung (532) ausgesetzt ist, bewegbar ist.

Watteverarbeitende Maschine nach einem der Anspriche 1, 3, 4, 5 oder 6 mit einer selektiv betatigbaren Vorrich-
tung (472, 474, 475) zum Andricken einer Wattehiilse (448) gegen das Tragemittel (464), um dazwischen eine
Reibungsantriebsverbindung zu schaffen.

Watteverarbeitende Maschine nach einem der Anspriiche 1 bis 7 mit Mitteln (489) zum Bewegen von mindestens
einer (440) der Verbindungswalzen (440, 442) zwischen einer betriebsbereiten Position zum Zusammenpressen
der Wattenenden und einer zurlickgezogenen Position.

Revendications

1.

Machine de traitement de nappe comprenant, un moyen porteur (382, 384, 444, 446) pour y supporter au moins
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un rouleau de nappe (417), une téte de traitement de nappe avec des éléments de traitement de nappe pour la
réception d'une nappe venant dudit moyen porteur, et un moyen pour séparer la nappe sortante (413),
caractérisée par

une paire de rouleaux (440, 442, 530) située entre ledit moyen porteur (382, 384, 444, 446) et ladite téte de
traitement de nappe, servant a délivrer une nappe vers ladite téte de traitement de nappe, ainsi que par des
moyens aspirants (390, 532) situés entre le moyen porteur et la paire de rouleaux, servant a extraire de la matiére
fibreuse d'une extrémité antérieure (419) d'une nouvelle nappe provenant d'un nouveau rouleau de nappe (417),
et par des moyens de commande (364) servant a activer ledit moyen porteur et ladite paire de rouleaux, afin de
réaliser, pendant un passage ultérieur a travers ladite paire de rouleaux, un recouvrement et une liaison de l'ex-
trémité antérieure (419) d'une nouvelle nappe avec une extrémité postérieure (413) d'une nappe qui s'étend depuis
ladite paire de rouleaux.

Machine de traitement de nappe selon revendication 1, dans laquelle un rouleau de pression (11, 232) est disposé
d'une maniére adjacente audit moyen porteur (9, 10, 202, 204) dans le but de définir un lieu de pincement avec
celui-ci, afin de maintenir sélectivement une nappe entre eux, de maniére a provoquer un arrachement d'une
nappe comprise entre ledit lieu de pincement et ladite paire de rouleaux (16, 17, 230, 228), alors qu'une extrémité
postérieure est formée sur la nappe qui s'étend vers ladite paire de rouleaux.

Machine de traitement de nappe selon revendication 1, avec une tble de guidage (392) disposée entre ledit rouleau
porteur (383, 384) et ladite paire de rouleaux (386, 388), et ou la tble est mobile entre une position de repos, afin
de guider une nappe depuis ledit rouleau porteur vers ladite paire de rouleaux, et une position rétractée, et avec
des moyens aspirants (390) possédant une téte d'aspiration équipée d'une paroi mobile (404) sur une extrémité,
afin d'y former un lieu de pincement (402, 408) pouvant étre ouvert et fermé; et ou ladite téte est mobile entre une
premiére position située sous ladite t6le de guidage (392) dans le but de réceptionner et de maintenir une nappe
avec ladite tble de guidage qui se trouve dans ladite position rétractée, pour provoquer l'arrachement de ladite
nappe, de sorte qu'une extrémité postérieure (413) est formée sur la nappe qui s'étend depuis ladite paire de
rouleaux (386, 388), et une deuxiéme position située au-dessus de ladite tble de guidage dans le but de récep-
tionner et de de peigner une extrémité antérieure (416) d'une nouvelle nappe située sur ledit moyen porteur, et
ou ladite t6le de guidage se trouve dans ladite position rétractée; et avec des moyens de commande servant a
déplacer ladite tble de guidage (392) dans ladite position de repos, afin de guider une extrémité antérieure d'une
nappe vers ladite paire de rouleaux (386, 388), dans le but d'y relier cette extrémité avec l'extrémité postérieure
d'une nappe.

Machine de traitement de nappe selon revendication 3, dans laquelle ladite téte d'aspiration (390) posséde une
paroi fixe (400) équipée d'une premiére levre (402) a son extrémité, et la paroi mobile (404) est équipée d'une
deuxiéme lévre (408) qui est située vis-a-vis de la premiére l&évre, afin de former ledit lieu de pincement.

Machine de traitement de nappe selon revendication 3, dans laquelle ledit moyen de commande est relié avec
ledit rouleau porteur (386, 388), afin de réaliser sélectivement un arrét dudit rouleau porteur, aprés que ladite tble
de guidage (392) a été déplacée dans ladite position rétractrée, afin de réaliser l'arrachement d'une nappe dans
ladite téte d'aspiration (390) et le peignage subséquent d'une extrémité antérieure (419) d'une nouvelle nappe,
dans ladite téte d'aspiration.

Machine de traitement de nappe selon revendication 1, dans laquelle les moyens aspirants (532) peuvent étre
actionnés dans le but de réceptionner de la matiére fibreuse provenant d'un parcours compris entre ledit moyen
porteur (500, 502) et lesdits rouleaux de liaison (530); et ou un guidage (392) est mobile entre une premiére position
dans laquelle la matiére fibreuse est isolée du dispositif aspirant (532) sur ce parcours, et une deuxiéme position
dans laquelle la matiére fibreuse est exposée au dispositif aspirant (532), sur ce parcours.

Machine de traitement de nappe selon une des revendications 1, 3, 4, 5 ou 6, avec un dispositif (472, 474, 475)
pouvant étre actionné sélectivement dans le but de presser un bobinot de nappe (448) contre ledit moyen porteur
(464), afin de former une liaison de commande par friction entre les deux.

Machine de traitement de nappe selon une des revendications 1 & 7, avec un moyen (489) servant & mouvoir au

moins un (440) desdits rouleaux de liaison (440, 442), entre une position d'action pour presser ensemble lesdites
extrémités de nappe, et une position rétractée.
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