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(57) Claim

1. A method of removing fibre flocks from fibre bales
arranged in 1line, by a removal means travelling over the
fibre bales and comprising at least two rotating removal
rolls which, as considered in the axial direction of the
rolls, are disposed side by side and, as considered in the
direction of travel of the removal means, are disposed
consecutively, and which for removal of fibre flocks
penetrate into the fibre bales with a preset depth of
penetration and are driven over the bales, characterised in
that the depths of penetration of the rolls differ.
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COMPLETE SPECIFICATION FOR THE INVENT.ON ENTITLED:
Method of an apparatus for removal of fibre flocks from fibre bales

The following stalement is a full description of this invention, including the best method of
performing it known to me/us:-
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The invention relates to a method of and spperatus for the removal
of fibre flocks from flbre bales, e.g. cotton or man-made flibre bales
and the like, disposed in line, by a removal means travelling over the
fibre bales.

Germen patent specification DE-3334222 (2 discloses apparatus
comprising a removal meens for removing material frcm fibre bales
comprising two rotating removal rolls, in which the removal means {s
reciprocated over the fibre bale surface for removal of the fibre
flocks end, on each passage, penetrates into the fibre bales with a
predetermined depth of penetration, to give tha removal rolls the
opportunity of detaching fibre flocks from the surface, said flocks

then being passed to a pneumatic conveying shaft.

It is known from practice that the removel rolls rotate contra-
directionally in such double-roll bale operers, the front removal roll
as considered in the direction of travel, rotating "co-directionally"
with the direction of travel in order to detach fibre flocks from the
surface during this co-directional movement. The rear roll, as
considered iIn the direction of travel, correspondingly rotates in the
opposite direction and detaches fibre flocks from the same surface by

the contra-directional removal system.

It i{s known, however, that the removal of fibre flocks in the said
contra-direction has a poorer opening efficiency In terms of quantity

then a roll rotating co-directionally,
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Removal meens are also known comprising ar. opener roll whose
direction of rotation is reversible so that the opener roll is in each

case rotatable co-directionally.

Although the said double-roll arrangement of the prior art gives the

.opportunity of detaching flocks in the reciprocating movement of the

renoval means without having to change the direction of rotation of
the removal rolls, because the front roll as considered {in the
direction of travel {3 always rotating co-directionally, it {is
practically {mpossible to Increase the flock renmoval output in
comparison with the sald single-roll removal means, owing to the poor

quantitative efficiency of the contra-directional removal roll.

An {improvement of the said flock removal output lies in the
possibility of both removal rolls rotating co-diréctionally in each
direction of travel, but this requires giving the rolls the opposite
directfon of rotation for the return movement or lifting the removal
means from the surface so thet fibre i’locks can be detached only in
one direction of travel. In the latter case, however, any increase
in output {s rather probleontlc. even with a rapid return travel,
since, depending on the length of the bale rows, it is necessary to

accept some period of time during which no fibre flocks are removed.

Arother means of iIncreasing output is, of course, to increase the roll

length correspondingly, using removal means comprising a single roll
or two rolls.

A disadventege of a step of this kind, however, {s the wide
projection of the removal means on the mobile stand accommodating
the same, so that the entire system f{s subject to a higher mechenical

loading.

it 138 therefore an object of tha (nvention to iIncresse the removal

output {rrespective of rzmovael roll length,

LAY CHAATEES -
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According to one aspect of the invention there is provided an apparatus
for removing fibre flocks from fibre bales arranged in line, comprising a
removal means having at least two rotating removal rolls which, as considered
in the axial direction of the rolls, are disposed side by side and, as considered
in the direction of travel of the removal means, are disposed consecutively, the
removal means being lowerable by a predetermined amount on each fibre-
removing passage, in order to obtain a corresponding predetermined depth of
penetration of the removal rolls into the bale surface, characterised in that the
rolls are arranged so as to be adjustable in respect cf their position in such
manner that the depths of penetration of the rolls with respect to the surface

for removal differ.

According to a further aspect of the invention there is provided an
apparatus for removing the flocks from fibre bales arranged in line, comprising
a removal means having at least two rotating removal rolls which, as
considered in the axial direction of the rolls, are disposed side by side and, as
considered in the direction of travel of the removal means, are disposed
consecutively, the removal means being lowerable by a predetermined amount
on each fibre-removing passage, in order to obtain a corresponding
predetermined depth of penetration of the removal rolls into the bale surface,
and the removal means comprise toothed discs which, as considered in the
direction of the rotational axis of the removal rolls, are strung together with
gaps between the toothed discs and grid bars resting on the surface of the fibre
bales during removal of the fibre flocks are provided in the gaps, characterised
in that the grid bars are arranged for adjustment in such manner that the
depths of penetration of the removal rolls differ.

The invention also provides a method of removing fibre flocks from
fibre bales arranged in line, by a removal means travelling over the fibre bales
and comprising at least two rotating removal rolls which, as considered in the
axial direction of the rolls, are disposed side by side and, as considered in the

2 ﬁr 901220,wpftdisc.10,28627.res,4
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direction of travel of the removal means, are disposed consecutively, and which
for removal of fibre flocks penetrate into the fibre bales with a preset depth of
penetration and are driven over the bales, characterised in that the depths of

penetration of the rolls differ.

Advantages of the invention are, on the one hand, that the different
depths of penetration of the rolls enable the two rolls to utilize the full
removal depth so that in a twin-roll arrangement there is an effective doubling
of the removal capacity or, on the other hand, smaller flocks can be removed
with a removal capacity equivalent to one roll, since the flock size is, of course,
increased with increasing depth of penetration per passage, something which is
not always desirable. In other words, for the same depth of penetration,
double or multiple output can be obtained with a double or multiple roll
arrangement as compared with a single-roll arrangement or alternatively, for a
given output, the flock size can be reduced by reducing the depth of

penetration,

Embodiments of the present invention will now be described, by way of

example only, with 1. ference to the accompanying drawings in which;

Fig. 1 is a semi-diagrammatic elevation of a removal apparatus

according to an embodiment of the invention;

Fig. 2 shows the apparatus of Fig. 1 in the opposite direction of travel
to that shown in Fig. 1;

Fig. 3 is a likewise diagrammatic elevatien of a removal apparatus

having removal means according to another embodiment of the invention:

Fig. 4 shows the apparatus of Fig. 3 in the opposite direction of travel
to that shown in Fig. 1;

901220,wpftdisc.10,28627.res,4
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Fig. 5 is a semi-diagrammatic elevation of removal means according to

a further embodiment of the invention;

Fig. 6 is a semi-diagrammatic more detailed aad enlarged view of the

S removal means of the removal apparatus shown in Figs. 3 and 4;

Fig. 7 shows the removal apparatus of Figs. 3 and 4 looking in the
direction M (Fig. 3) with additional details; and

10 Figs. 8 to 11 are diagrams showing the performance of the method

according to various embodiments of the invention.

An apparatus 1 for removing fibre flocks comprises a stand 2 which

travels by means of wheels 3 on rails (not shown) along a row of bales 4 in the

O 15 direction A in Fig. 1 and in the direction B in Fig. 2. A removal means 5 is
o, ‘es disposed on the stand 2 to move up and down on guide rails (not shown) as
s oo shown by the arrows C and D.

The removal means 5 comprises two rotating removal rolls 6a and 6b

20 known, for example, from European patent application 0058781, From this
patent application it is known that these removal rolls comprise toothed discs

strung together with gaps between the discs, and grid bars 7 are provided in

:° the gaps and are either movable as shown in Fig. S or stationary as shown in
Yoot S Fig. 6. The fixing of the grid bars will be explained hereinafter.

.,:o o 25

o:; The removal rolls 6a and 6b are each mounted in a roll carrier 8,9
LT respectively so as to be rotatable and drivable.

R The said roll carriers 8 and 9 respectively are in turn guided for

30 movement up and down in the direction of the arrows C and D in the

7 & A
. //%/
| . 901220 wpftdise.10.28627.res 3
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removal means 5 by means of guide rails (not shown), the movement
being performed by a servomotor drive i0 (Fig. 2). A drive of this
kind conprises a geered motor 12 fixed on the removal nmeens by a
bracket 11 (Fig. 1) end having a rotational pulse trensmitter 13,
The .tput shaft of the gesred motor is also & spindle 14 guided in
a spindle bush 15. The latter is in turn fixed on the roll carriers
8, 9 respectively. The latter also each conprise a guide plate 16
and 17 (Fig. 2), the guide plates each leading into en outlet duct 18

"at the top, looking at the drawings. Suction ducts 19, 20

respectively engage In the outlet ducts with minimum clesrance

between the respective suction duct and outlet duct 18, in order to

generate the negative pressure required in the surroundings of the

removal rolls for suction extraction of the fibre flock conveying air.
The outlet ducts 18 and the suction ducts 19 and 20 respectively
extend at least over the complete length of the removal rolls 6a, 6b

respectively, l.e. they cover these removsl rolls.

The suction ducts 19 and 20 are connected to a suction pipe 21 which
{s In turn connected to & negative pressure source (not shown) to
produce the sald fibre flock conveying air stream. The suction pipe
{s confcal in such menner that {ts dismeter increases towards the
negative pressure producer {in order to maintain a substantially
uniformly extracted quentity of air over the entire length
corresponding to the removal rolls. The negative pressure source {s

known per se from practice and i{s therefore not explained in detail.

In a verient which is not shown, the removal mesns 5 could be
modified by only the roll carrfers 8 and 9 being movable up and down
ond not the entire removal meens. The outlet duct 18 and the
suctfon ducts 19 and 20 respectively would accordingly have to be
telascopic In construction and the spindle 14 would have to
sxperlence a corresponding lengthening. The removal means 5 es

duch would be disposed to be statfonary in ‘such a varient.




In the case of the latter variant, the grid bars 7 form pert of the
roll cerriers 8, 9 respectively, the grid bars being fixable as shown

in Fig. 5 or as shown in Fig. 6.

Figs. 3, 4, 6 and 7 show a veriant according to. the invention in
which like elements have the same references as in Figs. ! end 2.
This variant comprises an apparatus 1.1 for the removal of fibre
flocks comprising the stend 2, but with a removal means 30 i{n which
the rotatable and di-ivable removal rolls 6a, 6b respectively are

arranged to be stationary with respect to the removal means.

The removal means 30 {s mounted to pivot as a unit by means of a
hollow pivot shaft 31 rotating about an axis of rotation 39. The
pivot shaft 31 {is received in a plvot bearing 40 (Fig. 7} provided in
a slide 40. The means of moving the slide 40 up and down are

described in European patent application No. 193647,

Grid bars 32 are also secured in the manner shown in Fig. 5 or in

the manner shown in Fig. 6.

The removel means 30 {s pivoted about the rotational axis- 39 by
means of & servomotor drive 33 (Fig. 6). This comprises a geared
motor 34 fixed pivotally on a sliding element 35 movable up and down
with the removal means In the directions of movement C and D.
Sliding element 35 is guided by a stationary guide tube 41. For the
movements in the sald directions the sliding element 35 {s driven by
a driver 42 fixed on the one hand on the sliding element 35 and on
the other hand on the slide 40. The output shaft of the gesred
motor {3 also designed es a spindle 36 guided in a spindle bush 37.
The latter {s In turn pivotally secured on the removal means 30 by a
pivot bearing 38.

‘Te guide the air stresm conveying the flbre flocks the removal

means 30 also comprises an air guide shaft which, in eccordance with
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fts functions, exten’3 over at least the entire length of the removal
rolls 6a, 6b respectively and is connected to a suction tube which to
generate the sald alr stream s In turn connected to a negatlve

pressure source (not shown).

As a varient of this, Fig. 5 shows enother aspect of the embodiment
shown in European patent aspplication No. 0199041, which contains e
description of the movement of the grid bars, so that In connection
vwith Fig. 5 only the essen.tlal features are repeated, but with new

identification. Like elements have the seme references as In Fig. 6.

Adjustable grid bars movable relatively to the position of the
removal rolls ere known from European patent application 0199041, so

that the veriant shown in Fig. 5 will not be explained in every
detail,

The 8r‘id bars 32.1 shown in Fig. 5 ere secured to longitudinal
members 50 which are in turn movable relatively to the removal rolls
6a, 6b respectively by means of a lifting mechanisa pivotally secured
,thereto. The lifting mechanism comprises the geared s‘opping motors

S1 shown in the said European patent application and the- screw
spindles 52.

The spindles 52 are guided in spindle busies 53 which are pivotally
connected to the longitudinal members 50. As will also be seen fron
European patent application 0199041, two lifting devices are provided
per longitudinal member 50. The gesred stopping motors are
correspondingly provided with rotational pulse trensmitters 54 by
means of which the position of the removal grids 32.! can be preset

In a control system (not shown).  Control systems of this kind are
known per se. ' .

It should also be nuted that the removal means 30.1 of Fig. 5 cen in

the same way be provided with a pivot mechanlsm ss shown in Fig. 6




and In the same way, K be pivotable about the rotational axi{s 39,

without this beling repeated In detafl.

Figs. 7 to 10 show different operational varients which can be

performed with the epparatus shown hereinbefore.

Fig. 8 shows the possible use of the removal means 30 (Fig. 6) and
30.1 (Fig. 5).

When the removal means 30 ({s used, the pivot angle a.l of the
removal rolls 6a and bb erising from the pivoting of this removal
means has the same value as the pivot angle B.! of the grid bars 32.
In these conditions, the angle a.l {s formed by an imaginary plane 56
abutting the periphery of the removal rolls 6a and 6b, while on the
other hand the angle B.1 is formed by the plane 55 and an {maginary
plane 57 containing the bottom surface of the grid bars perietrating
the bale surface. The pivot angle a.l is usually so selected that
the depth of penetration T.! of the removal roll 6a i{s about half the
depth of penetration T.2 of the removal roll 6b. The term depth of
penetration denotes th; extent to which the assoclated removal roll
penetrates with respect to the bale surface iIn front of the removal
means 30. This applies whether the stand moves in the direction A
(Fig. 3) or in the direction B. Also, when the removsl means 30 is
{in use the angle a i3 equal to the angle B.

Fig. 9 shows the same but for the direction of travel B. The
renarks In connection with the eangles a.l end B.l therefore also

epply to the angles «.2 and B.2 respectively.

If, In a llkewise possible variant, the suspension .of the grid bars
32.1 In Fig. 5§ s combl.ned with a pivotable removal means,
corresponding to the removal mesns 30 In Fig. 6, It {3 possible to
choose different values for the angles a.l, a.2 respectively and 8.1,
B.2 respectively (Fig. 8).
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The arrows G <(Fig. 8) and H (Fig. 9) respectively showing the
direction of rotation Indicate that, In the case of Fig. 8, the
renoval rolls having the direction of rotation G and the direction of
rotation H in Fig. 9 rotate "co-directionally" with the direction of
travel A end B respectively. On the other hand, when the renoval
rolls 6a and 6b rotate in the directions K and L, the removal roll 6a
in the case of Fig. 8 is co-directional and the removal roll 6b is
contra-directional, whereas in the example shown in Fig. 9 the
removal roll 6b rotates co-directionally and the removal roll 6a
contra-directionally. Fig. 10 shows an example with the use of the
removal means 30.1, {.e. without the pivoting mechanism, {.e. only with
adjustability of the grid bars 32.1, so that the difference in respect
of the depth of penetration T.3 between the removal roll 6a end the
removal roll 6b is produced by adjustment of the grid bars 32.1 at
the angle B.3 for the direction of travel A and the angle B.4 for the

direction of travel B. In these  conditions the directions of
rotation G and H or K and L may be selected.

Fig. 11 shows the use of the removal medns 5 according to Figs. 1
end 2, tut only for the direction of travel A. The depths of
penetration T.1 end T.2 ere individually selecte;ble and can be
obtained alternately on the return travel B (not shown in Fig. 10)

if flocks are removed in both directions of travel.

The arrow B shown {n double broken lines and the row of bales 4
shown {n broken lines indicate a variant which Is possible with all
the removal means, namely the removal means 5, 30, 30.{ respectively
are lifted away from the bale surface on the return travel and
always have the same Inclination. In this way, fibre flocks are
removed from the bales only in the direction A. This variant may be
useful when it is intended always to remove the mixture inside the
row of flbre bales from the somé side. A fixed iInclined position of

the removal rolls can olso be selected for a variant of this kind.
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In additfon, the principle of the Invention as set forth in this
application can be combined with the Inventive principle shown in
European patent application No. 0193647. The latter application
shows that the feed depth of the removal mesns 5, 30, 30.1
respectively varfes per passege with increasing fibre bale density,
f.e. it i3 reduced firstly In order to make the output uniform and

secondly to detach the fibre flocks from the fibre bales undemeged.

This means that the depths of penetration T.l, T.2 respectively can

_also be varied correspondingly with {ncreasing fibre bale density.

The apparatus required for this purpose Is shown end described In
the latter European patent application, so that for the sske of
simplicity no further explanation is given in this application.

Finally, it will be understood thet the principle of the Invention and
hence the embodiments {llustrated cen be performed with three and

more removal rolls and that removal means without grid bars can be
used.
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THE CLAIMS DEFINING THIS INVENTION ARE AS FOLLOWS:

1. A method of removing fibre flocks from fibre bales
arranged in line, by a removal means travelling over the
fibre bales and comprising at least two rotating removal
rolls which, as considered in the axial direction of the
rolls, are disposed side by side and, as considered in the
direction of travel of the removal means, are disposed
consecutively, and which for removal of fibre flocks
penetrate into the fibre bales with a preset depth of
penetration and are driven over the bales, characterlsed in
that the depths of penetration of the rolls differ.

2. A method according to claim 1, characterised in
that the depth of penetration of the rear roll as considered
in the direction of travel is greater than that of the front
roll.

3. A method according to claims 1 or 2, charactearised
in that the different depths of penetration are adapted to
the bale density.

4. A method according to claims 1, 2 or 3
characterised in that the removal of the fibre flocks is
effected by toothed disc removal rolls, the toothed discs
being strung together with gaps between the toothed discs and
grid bars resting on the surface ©f the fibre bales are
provided in the gaps.

- -

5. A method according to any preceding claim
characterised in that the depth of penetration is obtained by
different delivery roll feeds.

6. A method according to claim 4, characterised in
that the depth of penetration is obtained by means of the
position of the grid bars.

7. A method according to claim 6, characterised in
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that the depth of penetration is obtained by different
delivery roll feeds and by the position of the grid bars.

8. A method according to any of claims i1 to 7,
characterised in that the removal rolls have the same
directions of rotation.

9. A method according to any of claims 1 to 7,
characterised in that the removal rolls have opposite
directions of rotation.

10. A method according to claim 8 or 9, characterised
in that the first roll as considered in the direction of
movement of the removal means rotates "co-directionally" with
the direction of movement.

11. An apparatus for removing fibre flocks from fibre
bales arranged in line, comprising a removal means having at
least two rotating removal rolls which, as considered in the
axial direction of the rolls, are disposed side by side and,
as considered in the direction of travel of the removal
means, are disposed consecutively, the removal means being
lowerable by a predetermined amount on each fibre-removing
passage, in order to obtain a corresponding predetermined
depth of penetration of the removal rolls into the bale
surface, characterised in that the rolls are arranged so as
to be adjustable in respect of their position in such manner
that the depths of penetration of the rolls with respect to
the surface for removal differ.

12. An apparatus according to claim 11, characterised
in that the removal means ls arranged pivotally and the
adjustability of the position of the rolls is obtained by
pivoting the removal means a predetermined amount and means
are provided for pivoting the reﬁoval means.

13. An apparatus according to claim 11, characterised
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in that the removal means is divided up into partial removal
means per removal roll, said partial removal means being each
individually movable up and/or down by a predetermined amount
by a corresponding means and the positional adjustability is
obtainable by means of the said adjustability of the partial
removal means.

14. An apparatus according to claim 11, characterised
in that the removal rolls also consist of toothed discs which
are shrung together with gaps as considered in the direction
of tlea rotational axis of the removal rolls and grid bars
resting on the surface of the fibre bales during removal of
the fibre flocks are provided in the gaps.

15. An apparatus according to claim 14, characterised
in that the grid bars are arranged to be adjustable as to
position in the same way as the removal rolls.

le6. An apparatus for removing the flocks from fibre
bales arranged in line, comprising a removal means having at
least two rotating removal rolls which, as considered in the
axial direction of the rolls, are disposed side by side and,
as considered in the direction of travel of the removal
means, are disposed consecutively, the removal means being
lowerable by a predetermined amount on each fibre-removing
passage, in order to obtain a corresponding predetermined
depth of penetration of the removal rolls into the bale
surface, and the removal means comprise toothed discs which,
as considered in the direction of the rotational axis of the
removal rolls, are strung together with gaps between the
toothed discs and grid bars resting on the surface of the
fibre bales during removal of the fibre flocks are provided
in the gaps, characterised in that the grid bars are arranged
for adjustment in such manner that the depths of penetration
of the removal rolls differ.

17. An apparatus according to any of claims 14, 15 and
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16, characterised in that the grid bars are adjustable, on
the one hand, in accordance with the positional adjustability
of the 1rolls and, on the other hand, are additionally
adjustakle by their own means.

18. An apparatus according to any of claims 11 to 17,
characterised in that the removal rolls are drivable co-
directionally.

19. An apparatus according to any of claims 11 to 17,
characterised in that the removal rolls are drivable contra-
directionally.

20. An apparatus according to claim 18 or 19,

characterised in that the first removal roll as considered in
the direction of travel of the removal means, is drivable
"co-directionally" with the direction of travel.

21. An apparatus according to any of claims 11 to 20,
characterised in that the direction of rotation of the
removal rolls 1is reversible.

22, An apparatus according to any of claims 11 to 21,
characterised in that the removal means is liftable from the
fibre bales for the return travel.
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23, A method or an apparatus for removing fibre £locks
from fibre bales substantially as hereinbefore described
with reference to the drawings.

24, The steps, features, compositi and.__compounds_ .

disclosed herein or referred to - indicated in the
specification and/oif//g;aimg// of this  application,

individually{gi/ggllec ively, and any and all cowbinations
of—any—two—-or—more—of—satd—steps—or features.,

DATED this EIGHTEENTH day of JANUARY 1989

Maschinenfabrik Rieter AG

by DAVIES & COLLISON
Patent Attorneys for the applicant(s)
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