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(54) A carding machine for preparing randomized webs for non-woven fabric

(57) A carding machine for preparing randomized
webs for non-woven fabrics includes a final swift (1), at
least two combing cylinders (2a, 2b), a randomiser cyl-
inder (3) which releases by condensing a web of rand-
omized fibres coming from each combing cylinder (2a,
2b), a doffer cylinder (4) which takes a randomized web
from each randomiser cylinder (3), a final, perforated
conveyor belt (6) which supplies a homogenization unit
with randomized webs arranged one on top of the other
coming from each doffer cylinder (4). Intermediate con-
veyor means (8, 9) are provided for conveying to the
final conveyor (6) the web leaving the doffer cylinder or
cylinders (4) which act on the webs coming from the
combing cylinders (2b) arranged at greater heights than

the lowest combing cylinder (2a). A plurality of finned
cylinders, each driven by a variable-speed motor, con-
trol the web along its path between each doffer cylinder
(4) and the final conveyor (6). The intermediate convey-
or means include a pair of continuous conveyor belts (8,
9), the active portions of which are arranged one above
the other and adhering to each other, the lower belt (8)
being perforated. The cylinder (8a), on which the lower,
perforated belt (8) is wound upstream, is arranged ad-
jacent the respective doffer cylinder (4), whereby the
randomized web leaving the doffer cylinder (4) is deliv-
ered directly between the two conveyor belts (8, 9). An
oblique-finned cylinder (10) acts on the upper surface
of the web along its path between the doffer cylinder (4)
and the conveyor belts (8, 9).
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Description

[0001] The present invention relates to a carding ma-
chine for preparing randomized webs for non-woven
fabric.
[0002] In particular, the invention relates to a carding
machine of a type used in the wool industry and which
includes:

- a final swift,
- at least two combing cylinders arranged at different

heights, each operable to take from the said final
swift a web of fibres predominantly orientated along
a direction parallel to the direction of advance of the
web,

- a randomiser cylinder which releases by condens-
ing a thicker web of randomized fibres taken from
each combing cylinder,

- a doffer cylinder which takes a randomized web
from each randomiser cylinder,

- a final, perforated conveyor belt which supplies a
homogenization unit with randomized webs coming
from each doffer cylinder and arranged one on top
of the other,

- intermediate conveyor means for conveying to the
final conveyor belt the web leaving the doffer cylin-
der or cylinders which process the webs coming
from the combing cylinders positioned at greater
heights than the lowest combing cylinder,

- a plurality of finned cylinder, each driven by a vari-
able-speed motor, which control the web along its
path between a doffer cylinder and the final convey-
or belt.

[0003] A carding machine of the type described above
is known from the European Patent Application 1 046
731 by the same applicant.
[0004] In the carding machine with two combing cyl-
inders, described with reference to Figure 2 of the afore-
said document, as far as the upper combing cylinder (2)
is concerned, the aforesaid intermediate conveyor
means include:

- a main conveyor belt (5) with a horizontal active por-
tion (5a) and an inclined active portion (5b),

- an auxiliary conveyor belt (12) having an active por-
tion of which only the central section is adjacent to
the inclined portion (5b) of the main conveyor belt
(5) under the action of an adjustable cylinder (13).

[0005] The upper randomized web is released by the
doffer cylinder (4) onto the active portion (5a) of the main
conveyor belt and passes in succession through the two
adjacent portions, which are inclined to each other, of
the main and auxiliary conveyor belts before being de-
posited on the final conveyor belt (15).
[0006] The web carried by the horizontal active por-
tion (5a) of the main conveyor belt (5) is controlled, at

the beginning and at the end of this horizontal portion;
by two finned control cylinders (6, 11), the first of which
(6) is adjacent the doffer (4) and is associated with a flap
(9) intended to control the abrupt difference in pressure
which occurs when the web is released by the doffer (4)
[0007] Although the known arrangement described
above constitutes substantial progress compared to the
prior art, it does not fully solve the problem of maintain-
ing at high speed the high degree of randomization of
the web released by the doffer cylinder, while the web
is being conveyed from the doffer cylinder to the final
conveyor belt which leads to a cohesion-inducing sta-
tion.
[0008] In fact, the randomized web has no cohesion
and so, in those sections where the surface is free and
in those sections where it changes in inclination, it tends
to return from the randomized configuration back to the
initial configuration it had when leaving the combing cyl-
inder, in which configuration the fibres were all parallel
to the direction of advance.
[0009] This phenomenon of loss of randomization al-
so occurs, though to a small extent, with the carding ma-
chine according to the aforementioned document, in
which the surface of the web is free between the two
finned control cylinders 4, 11 arranged at either end of
the horizontal active portion and undergoes a consider-
able change in inclination when passing from this hori-
zontal active portion to the inclined active portion of the
main conveyor belt.
[0010] In order to eliminate the above problem, the
present invention provides a carding machine for pre-
paring randomized webs for non-woven fabrics having
the characteristics stated in Claim 1.
[0011] Further characteristics are claimed in the sub-
sequent Claims.
[0012] The invention will now be described with refer-
ence to the appended drawings, provided purely by way
of non-limitative example, in which:

Figure 1 illustrates a carding machine with two
combing cylinders according to the invention,
Figure 2 shows a variant of the machine of Figure
1, and
Figure 3 shows a carding machine with three comb-
ing cylinders.

[0013] With reference to Figure 1, the final swift of a
carding machine, indicated 1, is rotatable clockwise,
while two output combing cylinders, indicated 2a and 2b,
are arranged at different heights and are both rotatable
anti-clockwise.
[0014] The lower combing cylinder 2a takes a lower
web, constituted by fibres orientated parallel to the di-
rection of advance, from the cylinder 1 in a known man-
ner.
[0015] In a known manner, a randomiser cylinder 3
rotating clockwise takes a first web of randomized fibres,
that is, fibres distributed according to a statistically ran-
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dom pattern, from the combing cylinder 2a.
[0016] The cylinder 3 is doffed, in a known manner,
by a doffer cylinder 4 rotating clockwise.
[0017] The conveying of the randomized fibres from
the randomiser cylinder 3 to the doffer cylinder 4 is con-
trolled by a control cylinder 5 which rotates anti-clock-
wise and is provided with oblique circumferential fins,
like the cylinder indicated B in Figures 7 and 8 and de-
scribed with reference to these figures in the aforemen-
tioned European Patent Application 1 046 731.
[0018] This set of oblique fins has proved to be par-
ticularly effective in conveying and controlling the web
of randomized fibres and in conducting the air flows pro-
duced by the cylinders 3 and 4.
[0019] The restraining and compressing action exert-
ed on the fibres by the cylinder 5 prevents the web from
being deformed and stretched.
[0020] The web leaving the doffer 4 is deposited on a
perforated conveyor belt 6 which conveys it to a web
homogenization unit, which is not shown.
[0021] The active portion of the final perforated con-
veyor belt 6 has an initial section over which is arranged
the adjacent active portion of a conveyor belt 13, which
moves at the same speed as the belt 6. A support cyl-
inder 6a upstream of the perforated belt 6 has radial fins
and the doffer 4 delivers the lower randomized web be-
tween the belts 6 and 13.
[0022] An oblique-finned cylinder 7 acts on the active
portion of the conveyor belt 6 immediately downstream
of the conveyor belt 13.
[0023] This arrangement ensures the stability of the
randomization of the lower web during the initial path
thereof on the belt 6.
[0024] In the same way as described above with re-
spect to the lower combing cylinder 2a, an upper ran-
domiser cylinder 3 takes a web of randomized fibres
from the upper combing cylinder 2b and is doffed by an
upper doffer cylinder 4. The conveying of the rand-
omized web from the cylinder 3 to the cylinder 4 is con-
trolled by an oblique-finned cylinder 5, driven by an in-
dependent, adjustable-speed motor.
[0025] The upper doffer cylinder 4 delivers the upper
web between the adjacent portions of two conveyor
belts 8, 9 arranged the one above the other and inclined
downwards. The advance speed of these two belts 8
and 9, which clamp the web between them throughput
their length, is the same as the peripheral speed of the
doffer cylinder 4.
[0026] The upper belt 9 is airtight, while the lower belt
8 is perforated. The cylinder 8a, which supports the per-
forated belt 8 upstream, that is, adjacent to the doffer
cylinder 4, is provided with radial circumferential fins like
the cylinder indicated A in Figures 3 and 4 of the afore-
mentioned European Patent Application 1 046 731.
[0027] An oblique-finned control cylinder 10 acts on
the top surface of the web along the path thereof from
the doffer cylinder 4 to the conveyor belts 8, 9, thereby
facilitating the insertion of the web between these belts.

[0028] The upper randomized web is conveyed by the
two conveyor belts 8 and 9 without any loss of randomi-
zation, thanks to the perforation of the lower belt 8 and
to the set of radial fins of the cylinder 8a, which enable
discharge of the air turbulence produced by the cylin-
ders rotating at high speed.
[0029] On leaving the conveyor belts 8 and 9, the up-
per randomized web is deposited on the lower rand-
omized web carried by the final conveyor belt 6 down-
stream of the oblique-finned cylinder 7, after which an
oblique-finned cylinder 11 acts on the two webs ar-
ranged one on top of the other in order to prevent any
loss of randomization of the two webs before these enter
the homogenization unit.
[0030] It has been experimentally confirmed that a
carding machine having the characteristics described
above enables to produce a non-woven fabric which is
isotropic once it has been homogenized, that is, a fabric
having a longitudinal strength (that is to say, in the di-
rection of advance of the final conveyor 6) is equal or
close to the transverse strength thereof.
[0031] The carding machine according to the variant
illustrated in Figure 2 differs from that of Figure 1 in that
two randomiser cylinders 3 and 3a are arranged in se-
ries between the upper combing cylinder 2b and the up-
per doffer cylinder 4 instead of the single randomiser
cylinder 3 shown in Figure 1.
[0032] In this case, the randomization of the upper
web is performed in two successive stages instead of in
one stage only.
[0033] Since the second randomiser 3a rotates in the
opposite sense to that of the first randomiser 3, the web
is dragged on its top surface by the first randomiser cyl-
inder 3 and on its bottom surface by the second ran-
domiser cylinder 3a, whereby it moves along a sinusoi-
dal path over these cylinders. Therefore, an upper ob-
lique-finned control cylinder 5a is used to control the
path of the web over the cylinder 3 and a second ob-
lique-finned control cylinder 12 is used to control the
path of the web over the randomiser cylinder 3a.
[0034] The perforated lower conveyor belt 8 has a free
first active section, that is, a section which is not affected
by the active portion of the belt 9, and the doffer cylinder
4 is arranged over this free section.
[0035] In the carding machine according to the variant
illustrated in Figure 3, three combing cylinders 2a, 2b
and 2c are used.
[0036] The intermediate combing cylinder 2b cooper-
ates with a randomiser cylinder 3 and the intermediate
randomized web leaving the randomiser 3 is delivered
by a doffer cylinder 4, with the assistance of an oblique-
finned control cylinder 10, between two inclined convey-
or belts 8 and 9 which deposit it on the lower randomized
web carried by the final conveyor belt 6.
[0037] The upper combing cylinder 2c cooperates
with a randomiser cylinder 3 and the randomized web
leaving the randomiser 3 is fed to a doffer cylinder 4. An
oblique-finned control cylinder 5 controls the passage
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of the web from the cylinder 3 to the cylinder 4. The dof-
fer cylinder 4 delivers the upper randomized web be-
tween two conveyor belts 14, 15 having the same char-
acteristics as the conveyor belts 8 and 9 described
above with reference to Figure 2.
[0038] The two conveyor belts 14 and 15 convey the
upper randomized web to the doffer 4 associated with
the intermediate web, produced by the randomiser cyl-
inder 3 in cooperation with the intermediate combing cyl-
inder 2b. The doffer cylinder 4 associated with the inter-
mediate combing cylinder 2b therefore delivers two
webs arranged one on top of the other between the con-
veyor belts 8 and 9, the webs being deposited by the
belts on the lower randomized web conveyed by the final
conveyor belt 6.
[0039] The assembly constituted by the upper comb-
ing cylinder 2b and the elements 3, 4, 5, 10, 15 associ-
ated therewith is advantageously carried by a support
structure which can be moved between the active posi-
tion shown in Figure 3 and a rest position in which only
the combing cylinder 2a and 2b are operational.

Claims

1. A carding machine for preparing randomized webs
for non-woven fabrics, which includes:

- a final swift (1),
- at least two combing cylinders (2a, 2b) ar-

ranged at different heights, each operable to
take from the final swift (1) a web of fibres which
are predominantly orientated in a direction par-
allel to the direction of advance of the web,

- a randomiser cylinder (3) which releases by
condensing a thicker web of randomized fibres
taken from each combing cylinder (2a, 2b),

- a doffer cylinder (4) which takes a randomized
web from each randomiser cylinder (3),

- a final perforated conveyor belt (6) which sup-
plies a homogenization unit with the webs com-
ing from each doffer cylinder (4) to,

- intermediate conveyor means (8, 9) for convey-
ing to the final conveyer (6) the webs leaving
the doffer cylinder or cylinders (4) which act on
the webs coming from the combing cylinders
(2a, 2b) which are arranged at greater heights
than the lowest combing cylinder (2a),

- a plurality of finned cylinders (7, 10, 11), which
are driven each by a variable-speed motor and
control the web along its path between each
doffer cylinder (4) and the final conveyor belt
(6),

characterised in that:

- the intermediate conveyor means include a pair
of continuous conveyor belts (8, 9) the active

portions of which are one above the other and
adjacent,

- the upper belt (9) is airtight while the lower belt
(8) is perforated,

- the cylinder (8a) on which the lower, perforated
belt (8) is wound upstream is arranged adjacent
the respective doffer cylinder (4), whereby the
randomized web leaving this doffer (4) is deliv-
ered directly between the two conveyor belts (8,
9).

2. A carding machine according to Claim 1, charac-
terised in that it also includes an oblique-finned
cylinder (10) which acts on the upper surface of the
web travelling from the doffer cylinder (4) to the two
conveyor belts (8, 9).

3. A carding machine according to Claims 1 or 2, char-
acterised in that the cylinder (8a) over which the
lower, perforated belt (8) is wound is a finned cylin-
der, the fins of which extend radially with respect to
its axis of rotation.

4. A carding machine according to any of the preced-
ing Claims, characterised in that it includes two
combing cylinders (2a, 2b) and in that the pair of
continuous conveyor belts (8, 9) take the rand-
omized web from the doffer cylinder (4) associated
with the upper combing cylinder (2b) and deposit it
directly on the final conveyor belt (6).

5. A carding machine according to Claims 1 and 4,
characterised in that a second randomiser cylin-
der (3a) is arranged between the randomiser cylin-
der (3) cooperating with the upper combing cylinder
(2b) and the doffer cylinder (4).

6. A carding machine according to Claim 1, charac-
terised in that:

- the carding machine includes three combing
cylinders (2a, 2b, 2c),

- the intermediate conveyor means include two
pairs (14, 15; 8, 9) of continuous conveyor
belts,

- a first pair of continuous conveyor belts (14, 15)
convey a first randomized web leaving the dof-
fer cylinder (4) associated with the upper comb-
ing cylinder (2c) to the doffer cylinder (4) asso-
ciated with the intermediate combing cylinder
(2b), whereby this first randomized web is de-
posited on top of the second randomized web
coming from the intermediate combing cylinder
(2b),

- a second pair of conveyor belts (8, 9) convey
the aforesaid randomized webs arranged one
on top of the other from the doffer cylinder (4)
associated with the intermediate combing cyl-
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inder (2b) to the final perforated conveyor belt
(6), where these randomized webs are depos-
ited on top of the randomized web coming from
the lower combing cylinder (2a).

7. A carding machine according to any of the preced-
ing Claims, characterised in that an oblique-
finned cylinder (5) controls the web along its path
from a randomiser cylinder (3) to a doffer cylinder
(4).

8. A carding machine according to any of the preced-
ing Claims, characterised in that an oblique-
finned cylinder (7, 11) controls each web once this
latter has been deposited on the final conveyor belt
(6).

9. A carding machine according to Claim 5, charac-
terised in that two oblique-finned cylinder (5a, 12)
control the web along its path over the randomiser
cylinders (3, 3a).

10. A carding machine according to any of the preced-
ing Claims, characterised in that:

- the final, perforated conveyor belt (6) is sup-
ported at the end facing the carding machine
by a cylinder (6a) with radial fins,

- a continuous conveyor belt (13) is arranged
over the initial section of the perforated final
conveyor belt (6), the active portion of the con-
veyor belt (13) being arranged over the active
portion of the final conveyor belt (6),

- the web leaving the doffer cylinder (4) associ-
ated with the lower combing cylinder (2a) is de-
livered between the active portions of the afore-
said two conveyor belts (6, 13) and is control-
led, once it leaves these two belts, by an ob-
lique-finned cylinder (7).
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