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Description

[0001] The invention relates to a pneumatic flock con-
veyance, to an air extraction system in a fiber preparation
system, and to a method for controlling a volume flow
and pressure distribution in a fiber preparation system.
The fiber preparation system consists of a succession of
machines and conveyor sections that are arranged be-
tween the machines for pneumatic flock conveyance and
an air extraction system for extracting exhaust air from
the conveyor sections.

[0002] Fiber processing machines such as bale open-
ers, cleaners, separators, intermediate storage vessels
(so-called "condensers"), mixers, or carding machines
are used in fiber preparation and are used for cleaning,
mixing, and dissolving the fiber material into individual
fibers and parallelizing them. A fundamental distinction
can be made between two types of machine. A first type
of machine includes condensers or intermediate storage
vessels, for example, in which the fiber flocks are not
treated but separated from the transport air, whereby as
much of the transport air that is introduced into the ma-
chine as possible must be discharged as exhaust air.
Examples of a second type of machine include the clean-
ers in which the fibers are treated and a discharge of the
transport air is only necessary in some cases, but con-
stant pressure in the transport air flow through the ma-
chine is important for proper operation. For conveyance
between the machines, on the other hand, a constant
volume flow corresponding to a given flow rate is crucial
for trouble-free operation.

[0003] During fiber preparation, the fibers to be pre-
pared for spinning undergo several stages of processing.
In a first stage, the fibers are dissolved out of fiber bales
in the form of fiber flocks. So-called bale openers are
usually used for this. Using pneumatic flock conveyance,
these fiber flocks are brought out of the bale opener and
delivered to a downstream cleaning machine, for exam-
ple. In order to even out the flock stream before the clean-
er, a condenser can be provided as an intermediate stor-
age vessel. In this case, the pneumatic flock conveyor
conveys the fiber flocks in a first conveyor section from
the bale opener to the condenser, which will be referred
to in the following as the first condenser. In the first con-
denser, the fiber flocks are separated from the transport
air and fed to a storage vessel. The transport air is dis-
charged as exhaust air via an air extraction system. From
the intermediate storage, the fiber flocks are supplied to
the cleaner by means of a fan in a second conveyor sec-
tion. In a simplified fiber preparation system, the first con-
denser is not used, and the fiber flocks from the bale
opener are fed directly into the cleaner. As a result, the
first conveyor section is not present.

[0004] In order to optimize the cleaning of the fiber
flocks in the cleaner, a constant pressure in the fiber flock
streamis achievedinthe cleaner by discharging a portion
of the transport air from the cleaner. In a further conveyor
section, for example, the cleaned fiber flocks are fed
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pneumatically from the cleaner to a mixer with the aid of
an additional fan. In the mixer, the fiber flocks are sepa-
rated from the transport air and stored in various mixing
chambers. The separated transport air is discharged
from the mixer. In a further conveyor section, the mixed
fiber flocks are transported by means of a fan from the
mixer to an intermediate storage vessel. The temporary
storage vessel serves as a compensating vessel up-
stream from a further conveyor section, which feeds the
fiber flocks to one or more carding machines and is re-
ferred to in the following as a card condenser. In the card
condenser, the fiber flocks are separated from the trans-
port air and fed to a storage vessel. The transport air from
the card condenser as well as from the conveyor section
for supplying the cards is discharged as exhaust air. The
cards, which break the fiber flocks down into individual
fibers and form a card sliver, represent the conclusion of
the fiber preparation system. After carding, the fibers are
passed on in the form of card slivers for spinning prepa-
ration. During spinning preparation, the card slivers are
processed by stretching, combers, or flyers for use in
final spinning processes.

[0005] The individual conveyor sections are usually
operated independently of one another, thereby enabling
an optimal configuration of the volume/pressure ratios to
the machines adjacent to a conveyor section.

[0006] The arrangement of the individual machines in
afiber preparation system can be set up in different man-
ners; this depends inter alia on the raw material to be
processed and the product to be obtained. For example,
coarse cleaners and fine cleaners can be used as clean-
ing machines, or additional temporary storage vessels
can also be used. For the purposes of this application, a
transport path from a delivering machine to a receiving
machine is referred to as a conveyor section, with the
receiving machine being associated with the correspond-
ing conveyor section in each case. A conveyor section
always contains a conveying air supply (usually a fan)
for generating a necessary conveying air flow. However,
it is not necessary to arrange a fan for generating the
conveying air flow between each successive pair of ma-
chines. Simple machines such as metal separators, for-
eign material and foreign fiber detection systems, or sim-
ple cleaners that do interrupt the transport line in terms
of its shape but do not prevent the actual flow, can be
integrated into a conveyor section. In that case, the con-
veying air flow runs continuously through these devices.
[0007] The conveying air flow can be guided by the
fan, whereby the fiber flocks are also guided by the fan.
However, a filter chamber by means of which the con-
veying air flow is separated from the fiber flocks can also
be arranged upstream from the fan. Even if the fan is not
part of the transport line, the fan is nevertheless associ-
ated with a conveyor section, and the conveying air flow
for this particular conveyor section is determined by the
fan.

[0008] With afan, the volume flow generated -i.e., the
conveying air flow - is linked to the prevailing pressure
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inthe transportline orinthe conveyor section. At constant
fan output, decreases the volume flow in the conveyor
section decreases as the pressure increases. The pres-
sure, in turn, is dependent on the flow rate or the amount
of fiber flocks present in the conveyor section, the line
routing, the machines that are integrated into the con-
veyor section, the pair of machines delivering and receiv-
ing the fiber flocks, and the air discharge from the corre-
sponding conveyor section. The requirements of the in-
dividual machines for smooth functioning as well as the
need for a certain level of transport performance must
be met.

[0009] Various approaches to regulating the convey-
ance of fiber flocks are known from the prior art. For ex-
ample, CH 696 909 A5 has the object of providing a large-
ly constant volume flow for conveying the fiber flocks de-
spite different fill pressures when feeding a plurality of
cards. CH 696 909 A5 discloses a method in which a
family of characteristics of the fan is stored mathemati-
cally in the control system, and the associated volume
flow at a certain fan speed is calculated from this family
of characteristics by means of a pressure difference
measurement via the fan. Furthermore, DE 10 2015 106
415 A1 discloses system for controlling of the quantity of
fiber flocks that are delivered into an air volume flow by
a feeding device.

[0010] Document US 3 111 718 A discloses a method
for conveying flocks as well as a fibre preparation system
with a succession of machines and conveyor sections
that are respectively arranged between the machines,
and with a fan connected with a suction line to at least
one of the conveyor sections.

[0011] One drawback of the known methods is that the
proposed control systems produce a constant volume
flow in one conveyor section but neglect the pressure
conditions in the respective machines. Each of the fiber-
processing machines of a fiber preparation system has
an optimum operating point at a certain pressure. De-
pending on the machine, the pressure to be set may also
depend on the operating point or on a current production
quantity. Forexample, in order to achieve a constantflock
weight in a storage vessel when it is nearly empty, the
pressure acting on the flock column in the accumulator
is different compared to an almost full storage vessel.
This is due to the fact that a height of the flock column
also brings about a compression of the fiber flocks as a
result of the self-weight of the fiber flocks and thus a
change in the weight of the flock at a lower end of the
storage vessel. According to the prior art, an optimal con-
trol is proposed for each individual machine. Each ma-
chine is provided with the necessary transport air supply
and exhaust air discharge. Given the interplay of the in-
dividual machines in a fiber preparation system, this
leads to a high energy demand, since the air systems of
the individual machines do not take the needs of subse-
quent machines into account. Fiber preparation systems
are generally also outfitted with a central air extraction
system, a so-called "filter house," which provides a cer-

10

15

20

25

30

35

40

45

50

55

tain suction power. The power of a filter house is usually
set too high in order to be prepared for the highest de-
mand of a single machine, which also results in a high
energy demand. The oftentimes excessive suction power
is compensated for at individual transfer points by so-
called "open handovers." Open handovers result in the
system being supplied with false air, with the amount of
false air compensating for the excess suction power. As
aresult of this construction, ambient air is moved around
in the air extraction system that does not make any con-
tribution to the actual operation, but only compensates
for an inadequate system architecture.

[0012] Itis therefore the object of the invention to pro-
vide a device and a method for controlling a volume flow
and pressure distribution in a fiber preparation system
that allows for continuous pneumatic conveyance of the
fiber flocks between the machines of the fiber preparation
system and for a constant pressure that is adapted to the
operating requirements of the respective machine while
reducing the energy requirement to the lowest possible
level.

[0013] Theobjectisachievedbyadevice andamethod
with the features of the independent claims.

[0014] To achieve the object, a novel fiber preparation
system s proposed which comprises a succession of ma-
chines and conveyor sections that are arranged between
the machines for pneumatic flock conveyance, as well
as an air extraction system for extracting exhaust air from
the conveyor sections offered. The air extraction system
has an induced draft fan that is connected by means of
a suction line to at least one of the conveyor sections via
air extraction ducts emanating from the suction line and
associated with the respective conveyor section. The air
extraction ducts that are not connected to the suction line
are brought together in a collecting line.

[0015] Moreover, according to the invention, an asso-
ciated conveying fan is provided in the pneumatic flock
conveyor in the respective conveyor sections, a volume
flow measuring means associated with the conveyor sec-
tions is provided in the pneumatic flock conveyor in the
respective conveyor section, a constant volume flow is
ensured by the volume flow measuring means and cor-
responding regulation of the conveying fan in the respec-
tive conveyor section, and an exhaust control element is
provided in at least one air extraction duct.

[0016] Due tothe fact that the exhaust air from individ-
ual conveyor sections is combined in an air extraction
system and actively removed via an induced draft fan,
the system of conveyor sections and the associated con-
trol of the volume flow required for the pneumatic fiber
flock transport is decoupled from the pressure ratios to
be produced in the machine to the greatest possible ex-
tent. The induced draft fan increases the pressure in the
air extraction system opposite the filter house. This al-
lows the filter house to be regulated to a lower negative
pressure. The machines of the fiber preparation system
that do not have an elevated pressure requirement are
connected via a collecting line directly to the filter house.
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However, machines that have an elevated pressure re-
quirement are supplied via the suction line of the induced
draft fan, with the pressure line of the induced draft fan
also leading into the filter house. By virtue of this system,
only the necessary portion of the air extraction system is
supplied with a high negative pressure. This offers the
additional advantage that increases in pressure in indi-
vidual machines are no longer necessary and, to cite an
example, can be dispensed with in a cleaner on an inter-
nal fan of the machine for pressure control. The central
induced draft in the air extraction system facilitates the
regulation of the individual conveyor sections. The elab-
orate control engineering that was required due to the
interaction of central and machine-specific fans is elimi-
nated.

[0017] According to the invention, an associated con-
veying fan is provided in the pneumatic flock conveyor
inthe respective conveyor sections. As aresult, adelivery
volume flow in each individual conveyor section can be
determined and regulated independently. If a first con-
denser is used after the bale opener, the induced draft
fan can be provided in this first conveyor section for the
function of the conveying fan. This enables conveying
fan for the first conveyor section to be saved. Moreover,
it is advantageous if an associated volume flow measur-
ing means is provided in the pneumatic flock conveyor
in the respective conveyor sections. A corresponding vol-
ume flow measuring means can thus be provided for each
conveyor section. Individual control of the flock convey-
ance in the individual conveyor sections is thus made
possible. It is therefore also possible for different con-
veyed quantities to be transported in the individual con-
veyor sections, which contributes to an optimization of
the operation of the entire fiber preparation system.
[0018] Moreover, according to the invention, a con-
stant volume flow is ensured by the volume flow meas-
uring means and corresponding regulation of the fan in
the respective conveyor section. The conveying airflow
is specified based on the need at the machines adjoining
a conveyor section or those which are integrated into a
conveyor section. Decisive factors are the production
rate at which the conveyor section is operated on the one
hand and the conveying air flow required for this produc-
tion rate on the other hand. Machines such as metal sep-
arators or gravity separators that are integrated into a
conveyor section usually have an ideal operating point
at a specific production rate for a specific speed of the
conveying air flow. The machines are adjusted to a cer-
tain volume flow of the conveying air flow so that the
speed of the conveying air flow corresponds to the ideal
operating point. If larger deviations of the volume flow
occur due to poor regulation of the volume flow, this leads
to a poorer cleaning effect or would have to be compen-
sated for in order to maintain the quality by changing the
setting of the machine. Since the volume flow is main-
tained constant with the proposed decoupling, a compli-
cated adjustment of the individual machines is eliminat-
ed. The machines associated with a conveyor section
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can thus be left in a setting corresponding to the desired
production rate. This contributes substantially to trouble-
free operation with consistent fiber processing quality.
[0019] Finally, according to the invention, an exhaust
control element is provided in at least one air extraction
duct. Control valves, adjustable apertures, control flaps,
or slides can be used as exhaust control elements, for
example. The exhaust control element can be manually
adjustable or automatically adjustable by means of a cor-
responding servo controller. An exhaust control element
in the air extraction duct makes it possible to have a con-
stant pressure within the machine from which the exhaust
air is originating or to control a constant volume flow of
the exhaust air. Preferably, the exhaust control element
is a control flap. As an alternative to a control flap, a fan
can also be used as an exhaust control element. In order
to achieve a regulation of the exhaust air flow or of the
pressure in the air extraction duct, an exhaust-air meas-
uring element is advantageously provided in at least one
air extraction duct. The exhaust-air measuring element
can be a volume flow measuring means or a pressure
gauge. For example, the volume flow with which the fiber
flocks are passed through the cleaner as well as the pre-
vailing pressure in the cleaner inlet are both crucial for
the proper operation of a cleaner. Both factors can be
maintained within limit values specified for a product by
regulating the exhaust air flow that is discharged from
the cleaner.

[0020] Preferably, all air extraction ducts of the system
are provided with an exhaust-air measuring element and
an exhaust control element. As a result, all exhaust air
flows can be regulated according to the requirements of
the individual machines. The regulation of an exhaust air
flow thatis not coupled with the suction line of the induced
draftfan also brings advantages in terms of fiber process-
ing, particularly through the use of the minimum required
energy.

[0021] It is also advantageous if a pressure gauge is
provided upstream from the induced draft fan in the suc-
tion line. The total pressure that is measured upstream
from the induced draft fan is determined by the exhaust
air volume flows of the individual conveyor sections that
are integrated into the suction line. These individual ex-
haust air volume flows as well as the required pressures
are known for a specific production from the settings of
the fiber preparation system. The total volume flow or the
total pressure can thus be calculated from the individual
exhaust air flows of the integrated conveyor sections and
specified as a target value, whereby the induced draft
can be regulated to this target value based on the up-
stream measurement.

[0022] Since the exhaust air conducted away by the
induced draft fan must also be supplied in advance to
the overall conveyor system and/or to the individual con-
veyor sections, an air supply is advantageously provided
at the beginning of each conveyor section. Through this
introduction of false air into each conveyor section, a con-
trolled regulation of the volume flow can be achieved in
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a conveyor section by means of the corresponding con-
veying fan on the basis of the associated volume flow
measuring means. The individual conveyor sections can
be decoupled from one another. The conveying air of a
conveyor sectionis discharged from the conveyor section
through the air extraction duct, and the subsequent con-
veyor section is operated via the false airinlet at a certain
volume flow without the need for an undefined amount
of conveying air to be taken over from the preceding con-
veyor section.

[0023] Preferably, the first conveyor section is delimit-
ed by a bale opener and a first condenser, the last con-
veyor section is delimited by at least one carding ma-
chine, and the conveyor sections therebetween are de-
limited by cleaning machines, mixers, or storage ma-
chines, with the respective interposed conveyor section
enclosing the machine that is arranged downstream in a
direction of conveyance, and with at least the air extrac-
tion ducts of cleaning machines and condensers each
having an exhaust control element and an exhaust-air
measuring element. As a result, optimal operating con-
ditions are created for the product to be processed and
the intended production rate throughout the entire fiber
preparation system and, in particular, in the machines
operating in a conveying flow without intermediate stor-
age.

[0024] Also proposed is a method for regulating a vol-
ume flow distribution and pressure distribution in a pneu-
matic flock conveyor in a fiber preparation system, the
fiber preparation system consisting of a succession of
machines and conveyor sections that are arranged be-
tween the machines and an air extraction system for ex-
tracting exhaust air from the conveyor sections. The ex-
haust air from at least one conveyor section in an air
extraction duct associated with the conveyor section is
conducted out of the conveyor section and the air extrac-
tion duct is converted into a suction line and removed by
an induced draft fan, and the air extraction ducts that are
not connected to the suction line are combined into a
collecting line.

[0025] According to the invention, at least one volume
flow in the flock conveyor in the respective conveyor sec-
tion is maintained at a constant value by means of a con-
veying fan that is associated with this conveyor section
and an associated volume flow measuring means with a
control system. This makes it possible to ensure pneu-
matic conveyance of the fiber flocks in the various con-
veyor sections that is adapted to the individual conveyor
section and to achieve an individualized supply of the
individual machines of the respective conveyor sections.
[0026] In the first conveyor section, which starts from
abale opener, aregulation of the exhaust control element
of the first condenser is preferably controlled on the basis
of a volume flow measuring means. The volume flow that
is required in order to transport the fiber flocks from the
bale opener to the condenser must not be less than a
minimum amount of air in order to avoid blockages in the
lines or in the bale opener itself. To achieve this, the

10

15

20

25

30

35

40

45

50

55

measurement signal of the volume flow measuring
means in the first conveyor section is switched to the
control system of the exhaust air of the condenser.
[0027] It is also advantageous if a pressure is meas-
ured in the air extraction ducts of individual conveyor sec-
tions using an exhaust-air measuring element, and the
pressure in the machine that is associated with the re-
spective conveyor section is regulated by an exhaust-air
measuring element to a constant target value. Using this
procedure, an individualized adjustment of the individual
machines can be achieved within a conveyor section,
and it can be ensured that fiber processing is performed
under optimum operating conditions.

[0028] Advantageously, at least the exhaust air of the
last conveyor section is guided through an air extraction
duct into a collecting line, but the exhaust air is not con-
ducted through the collecting line via the induced draft
fan. The last conveyor section comprises the distribution
of flocks onto the cards. Only the transport air is to be
separated off here, which is possible by virtue of a rela-
tively low negative pressure. The supply through the filter
house is generally sufficient for this purpose, so that an
increase in pressure by means of the induced draft fan
can be omitted, and energy can be saved as well.
[0029] The invention will be explained in the following
on the basis of an exemplary embodiment and elucidated
by drawings. In the drawings,

Fig. 1  shows a schematic representation of a fiber
preparation system in a first embodiment;

Fig.2 shows a schematic representation of a fiber
preparation system in a second embodiment;
and

Fig. 3 shows a schematic representation of a fiber
preparation system in a third embodiment.

[0030] Fig. 1 shows a schematic representation of a

fiber preparation system with a succession of fiber
processing machines in a first embodiment. An air ex-
traction system with a filter house 7, which normally has
an exhaust fan and a filter, is common to the entire fiber
processing system. The cleaned exhaust air 54 is dis-
charged from the filter house 7 into the environment or
otherwise used in the spinning mill. The filter house has
at least one first suction port 8 and one second suction
port 9. Exhaust air is drawn in at a constant pressure via
both suction ports 8 and 9. Starting from the filter house
7, the air extraction system comprises an induced draft
fan 12, which is connected to the second suction port 9
onthefilterhouse 7 viaapressureline 11, and a collecting
line 10, which is connected to the first suction port 8. Air
extraction ducts emanating from individual machines - in
the exemplary embodiment that is illustrated, the air ex-
traction duct 41 emanating from a mixer 4 and the air
extraction duct 48 emanating from carding machines 6 -
are connected to the collecting line 10.

[0031] In a first conveyor section 14, fiber flocks that
are extracted from fiber bales by a bale opener 1 are
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conveyed via a pneumatic conveyor to an intermediate
storage vessel, a so-called "first condenser" 2. A volume
flow measuring means 19 is provided for the first con-
veyor section 14 in the pneumatic conveyor. In the first
condenser 2, the fiber flocks are separated from the
transport air, and the separated transport air is dis-
charged from the first condenser 2 via an air extraction
duct 34. The air extraction duct 34 of the condenser 2 is
guided via an exhaust control element 35 into a suction
line 13 of the 2. induced draft fan 12. The pneumatic
conveyance of the fiber flocks in the first conveyor section
14 from the bale opener 1 to the first condenser 2 is thus
driven by the suction power of the induced draft fan 12.
The volume flow in the first conveyor section 14 is main-
tained constant, or adapted to the requirements, by a
control system 36. The exhaust control element 35 in the
air extraction duct 34 is directly influenced by the control
system 36 on the basis of the volume flow measuring
means 19 in the first conveyor section 14.

[0032] In the second conveyor section 15 that follows
the first conveyor section 14, the fiber flocks are fed pneu-
matically from the condenser 2 to a cleaner 3. The con-
veying fan 21 is provided for the pneumatic conveyance;
likewise, a volume flow measuring means 20 is arranged
in the second conveyor section 15 upstream from the
conveying fan 21, and the volume flow is maintained at
aconstantvalue that corresponds to the production spec-
ifications by means of a control system 23. The required
transport air is sucked in by the conveying fan 21 via an
air supply 22 that is arranged at the beginning of the
second conveyor section 15. Since a constant volume
flow and a certain pressure are required for proper op-
eration of the cleaner 3, the corresponding conditions are
ensured by an air extraction duct 37. An exhaust-air
measuring element 39 - a pressure sensor, for example
- and an exhaust control element 38 - a control valve, for
example - are provided in the air extraction duct 37, with
a control system 40 acting on the exhaust control element
38 according to the actual values from the exhaust-air
measuring element 39 in order to enable the correspond-
ing pressure/volume ratios in the cleaner 3 to be main-
tained at a predetermined target value. The air extraction
duct 37 of the cleaner 3 is connected to the suction line
13 of the induced draft fan 12.

[0033] In a subsequent third conveyor section 16, the
fiber flocks leaving the cleaner 3 are pneumatically fed
to a mixer 4. A conveying fan 25 that is connected via a
control system 27 to a volume flow measuring means 24
for the pneumatic conveyance. The required transport
air is sucked in by the conveying fan 3 partially through
the cleaner 3 and supplemented by an air supply 26 that
is arranged at the beginning of the third conveyor section
16. Likewise, an air extraction duct 41 for connecting the
third conveyor section 16, more particularly the mixer 4,
with the collecting line 10 to the filter house 7 is provided
in order to separate the fiber flocks from the transport air
in the mixer 4.

[0034] In another, fourth conveyor section 17, the fiber
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flocks leaving the mixer 4 are pneumatically fed to a card
condenser 5. A conveying fan 31 that is arranged down-
stream from the card condenser 5 and has the fourth
conveyor section 17 in common with the subsequent con-
veyor section 18 is provided for the pneumatic convey-
ance. The volume of exhaust air leaving the card con-
denser 5 is controlled by means of a control system 47
that is connected to a volume flow measuring means 28
and an exhaust control element 46. The required trans-
port air is sucked in via an air supply 29 at the beginning
of the fourth conveyor section 17. Likewise, an air ex-
traction duct 45 for connecting the fourth conveyor sec-
tion 17, more particularly the mixer 5, with the suction
line 13 to the induced draft fan 12 is provided in order to
separate the fiber flocks from the transport air in the card
condenser 5.

[0035] Moreover, in afifth conveyor section 18, the fib-
er flocks are fed pneumatically from the card condenser
5 to one or more carding machines 6 via a line system.
At the carding machines 6, the fiber flocks are separated
from the transport air, and the transport air is conducted
as exhaust air to the collecting line 10 via an air extraction
duct48. Aconveyingfan 31 thatis connected viaa control
system 33 to a volume flow measuring means 30 for the
pneumatic conveyance. The required transport air is
sucked in by the conveying fan 31 via an air supply 32
at the beginning of the fifth conveyor section 18. Fig. 2
shows a schematic representation of a fiber preparation
system with a succession of fiber processing machines
in a second embodiment. The arrangement of the fiber-
processing machines, the pneumatic transports in the
individual conveyor sections, and the air extraction sys-
tem are identical to the illustrations according to Fig. 1.
In the following, only the elements that have been added
to the first embodiment will be described in the second
embodiment. For a description of the remaining ele-
ments, reference is made to Fig. 1.

[0036] Inthe air extraction duct 34 of the first conveyor
section 14, the exhaust control element 35 is shown as
a fan, unlike in the illustration of Fig. 1. The fan performs
the same functions as the exhaust control element 35
that is depicted as a flap or valve. Furthermore, an ex-
haust control element 42 and an exhaust-air measuring
element 43 are additionally provided in the air extraction
duct 41 of the third conveyor section 16. The exhaust air
discharged from the mixer 4 is maintained constant by a
control system 44 at a predetermined value. In the em-
bodiment shown, the exhaust-air measuring element 43
takes a pressure measurement, whereby constant pres-
sure conditions can be created in the mixer 4.

[0037] Furthermore, Fig. 2 also shows a pressure reg-
ulator in the air extraction duct 48 in the conveyor section
18. In this case, an exhaust-air measuring element 50 in
the form of a pressure gauge and an exhaust control
element 49 are provided. By virtue of the control system
51, uniform pressure distributions are created in the air
extraction duct48 and thus in the flock supply to the card-
ing machines.
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[0038] A pressure gauge 52 is provided in the suction
line 13 to the induced draft fan 12 upstream from the
induced draft fan 12. The resulting exhaust air flows from
the individual conveyor sections 14, 15 and 17 that are
connected to the suction line 13 are known based on the
specifications for the production of the fiber preparation
system and the product to be processed and are extrap-
olated to a total exhaust volume and the necessary pres-
sure by a control system. By means of a control system
53 of the induced draft fan 12 that is connected to the
pressure gauge 52, the induced draft fan is regulated to
the calculated target value for the total exhaust airflow.
[0039] By virtue of the illustrated regulation of the con-
veying and exhaust air flows in the fiber preparation sys-
tem, no open handovers are necessary, so the energy
required for the operation is minimized.

[0040] Fig. 3 shows a schematic representation of a
fiber preparation system with a succession of fiber
processing machines in a third embodiment. Compared
with the embodiments shown in Figs. 1 and 2, the third
embodiment is an abbreviated fiber preparation system.
Through the precise regulation of the volume flows and
pressure conditions in the pneumatic conveyors and the
air extraction systems of the individual conveyor sec-
tions, the use of condensers, which serve as an interme-
diate storage between the individual processing steps,
can be dispensed with in the fiber preparation system.
[0041] An air extraction system with a filter house 7,
which normally has an exhaust fan and afilter, is common
to the entire fiber processing system. The cleaned ex-
haust air 54 is discharged from the filter house 7 into the
environment or otherwise used in the spinning mill. The
filter house has at least one first suction port 8 and one
second suction port 9. Exhaust air is drawn in at a con-
stant pressure via both suction ports 8 and 9. Starting
from the filter house 7, the air extraction system compris-
es an induced draft fan 12, which is connected to the
second suction port 9 on the filter house 7 via a pressure
line 11, and a collecting line 10, which is connected to
the first suction port 8. Air extraction ducts emanating
from individual machines - in the exemplary embodiment
that is illustrated, the air extraction duct 41 emanating
from a mixer 4 and the air extraction duct 48 emanating
from carding machines 6 - are connected to the collecting
line 10.

[0042] In a first conveyor section 15 at the beginning
of fiber preparation, fiber flocks that are extracted from
fiber bales by a bale opener 1 are conveyed via a pneu-
matic conveyor to a cleaner 3. A volume flow measuring
means 20 is provided for the conveyor section 15 in the
pneumatic conveyor. In this case, the volume flow is
maintained by means of a control system 23 at a constant
value that corresponds to the production specifications.
The required transport air is sucked in by the conveying
fan 21 via the bale opener 1. Since a constant volume
flow and a certain pressure are required for proper op-
eration of the cleaner 3, the corresponding conditions are
ensured by an air extraction duct 37.
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[0043] An exhaust-air measuring element 39, such as
a pressure sensor, for example, is arranged in the air
extraction line 37. The induced draft fan 12, on which the
control system 40 acts in accordance with the actual val-
ues from the exhaust-air measuring element 39 in order
to enable the corresponding pressure/volume ratios in
the cleaner 3 to be maintained at a predetermined target
value, is used as an exhaust control element. The air
extraction duct 37 of the cleaner 3 is connected to the
suction line 13 of the induced draftfan 12. Since only one
cleaner 3 is provided in the illustrated embodiment, no
further air extraction ducts are connected to the suction
line 13 of the induced draft fan 12. An additional exhaust
control element in the air extraction 37 is also dispensed
with, since its function is taken over by the induced draft
fan 12.

[0044] In a subsequent, further conveyor section 16,
the fiber flocks leaving the cleaner 3 are pneumatically
fed to a mixer 4. A conveying fan 25 that is connected
via a control system 27 to a volume flow measuring
means 24 for the pneumatic conveyance. The required
transport air is sucked in by the conveying fan 3 partially
through the cleaner 3 and supplemented by an air supply
26 that is arranged at the beginning of the third conveyor
section 16. Likewise, an air extraction duct 41 for con-
necting the third conveyor section 16, more particularly
the mixer 4, with the collecting line 10 to the filter house
7 is provided in order to separate the fiber flocks from
the transport air in the mixer 4. Furthermore, an exhaust
control element 42 and an exhaust-air measuring ele-
ment 43 are additionally provided in the air extraction
duct 41 of the third conveyor section 16. The exhaust air
discharged from the mixer 4 is maintained constant by a
control system 44 at a predetermined value. In the em-
bodiment shown, the exhaust-air measuring element 43
takes a pressure measurement, whereby constant pres-
sure conditions can be created in the mixer 4.

[0045] In another, subsequent conveyor section 18,
the fiber flocks leaving the mixer 4 are pneumatically fed
to one or more carding machines 6. At the carding ma-
chines 6, the fiber flocks are separated from the transport
air, and the transport air is conducted as exhaust air to
the collecting line 10 via an air extraction duct 48. A con-
veying fan 31 that is connected via a control system 33
to a volume flow measuring means 30 for the pneumatic
conveyance. The required transport air is sucked in by
the conveying fan 31 via an air supply 29 at the beginning
of the conveyor section 18. Furthermore, a pressure reg-
ulator is also provided in the air extraction duct 48 in the
conveyor section 18. In this case, an exhaust-air meas-
uring element 50 in the form of a pressure gauge and an
exhaust control element 49 are provided. By virtue of the
control system 51, uniform pressure distributions are cre-
ated in the air extraction duct 48 and thus in the flock
supply to the carding machines.

[0046] The present invention is not limited to the ex-
emplary embodiments that have been illustrated and de-
scribed. Modifications are also possible within the scope
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of the claims.

Legend

[0047]

1 bale opener

2 initial condenser

3 cleaner

4 mixer

5 card condenser

6 carding machine

7 filter house

8 first suction port

9 second suction port

10  collecting line

11 pressure line

12  induced draft fan

13  suction line

14  first conveyor section

15 second conveyor section

16  third conveyor section

17  fourth conveyor section

18 fifth conveyor section

19  volume flow measuring means, first conveyor sec-
tion

20  volume flow measuring means, second conveyor
section

21 conveying fan, second conveyor section

22 air supply, second conveyor section

23  controlfor conveying fan, second conveyor section

24 volume flow measuring means, third conveyor sec-
tion

25  conveying fan, third conveyor section

26  air supply, third conveyor section

27  control for conveying fan, third conveyor section

28  volume flow measuring means, fourth conveyor
section

29  air supply, fourth conveyor section

30 volume flow measuring means, fifth conveyor sec-
tion

31 conveying fan, fifth conveyor section

32  air supply, fifth conveyor section

33  control for conveying fan, fifth conveyor section

34  air extraction duct, first conveyor section

35  exhaust control element, first conveyor section

36  control system for exhaust control element, first
conveyor section

37  air extraction duct, second conveyor section

38 exhaust control element, second conveyor section

39 exhaust-air measuring element, second conveyor
section

40  control systemforexhaust control element, second
conveyor section

41 air extraction duct, third conveyor section

42  exhaust control element, third conveyor section

43  exhaust-air measuring element, third conveyor

section
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44  control system for exhaust control element, third
conveyor section

45  air extraction duct, fourth conveyor section

46  exhaust control element, fourth conveyor section

47  control system for exhaust control element, fourth
conveyor section

48  air extraction duct, fifth conveyor section

49  exhaust control element, fifth conveyor section

50 exhaust-air measuring element, fifth conveyor sec-
tion

51 control system for exhaust control element, fifth
conveyor section

52  pressure gauge, suction line

53  control system for ID fan

54  filter house outlet

Claims

1. Afiber preparation system, with a succession of ma-

chines (1 - 6) and conveyor sections (14 - 18) that
are respectively arranged between the machines (1
- 6) for pneumatic flock conveyance, and with an air
extraction system for extracting exhaust air from the
conveyor sections (14 - 18), characterized in that
the air extraction system has an induced draft fan
(12) that is connected with a suction line (13) to at
least one of the conveyor sections (14 - 18) via air
extraction ducts (34, 37, 45) emanating from the suc-
tion line (13) and associated with the respective con-
veyor section (14 - 18), and that the air extraction
ducts (41, 48) that are not connected to the suction
line (13) are combined in a collecting line (10), and
in that an associated conveying fan (21, 25, 31) is
provided in the pneumatic flock conveyor in the re-
spective conveyor sections (14 - 18), and that a vol-
ume flow measuring means (19, 20, 24, 28, 30) as-
sociated with the conveyor sections (14 - 18) is pro-
vided in the pneumatic flock conveyor in the respec-
tive conveyor section (14 - 18), and that a constant
volume flow is ensured by the volume flow measur-
ingmeans (20, 24, 30) and corresponding regulation
of the conveying fan (21, 25, 31) in the respective
conveyor section (15, 16, 18), and that an exhaust
control element (35, 38, 42, 46, 49) is provided in at
least one air extraction duct (34, 37, 41, 45, 48).

The fiber preparation system as set forth in claim 1,
characterized in that the exhaust control element
(35, 38, 42, 46, 49) is a control flap or a fan.

The fiber preparation system as set forth in any one
of the preceding claims, characterized in that an
exhaust-air measuring element (39, 43, 50) is pro-
vided in at least one air extraction duct (37, 41, 48).

The fiber preparation system as set forth in claim 3,
characterized in that the exhaust-air measuring el-
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ement (39, 43, 50) in the air extraction duct (37, 41,
48)is a volume flow measuring means or a pressure
gauge.

The fiber preparation system as set forth in any one
of the preceding claims, characterized in that a
pressure gauge (52) is provided upstream from the
induced draft fan (12) in the suction line (13).

The fiber preparation system as set forth in any one
of the preceding claims, characterized in that an
airsupply (22, 26, 29, 32)is provided at the beginning
of each conveyor section (14 - 18).

The fiber preparation system as set forth in any one
of the preceding claims, characterized in that the
first conveyor section (14) is delimited by a bale
opener (1) and a first condenser (2), the last convey-
or section (18) is delimited by at least one carding
machine (6), and the conveyor sections therebe-
tween are delimited by cleaning machines (3), mix-
ers (4), or storage machines, with the respective in-
terposed conveyor section (15, 16, 17) enclosing the
machine (3, 4, 5) that is arranged downstream in a
direction of conveyance, and with at least the air ex-
traction ducts (37, 41) of cleaning machines (6) and
condensers (2, 5) each having an exhaust control
element (38, 42) and an exhaust-air measuring ele-
ment (39, 43).

A method for regulating a volume flow distribution
and pressure distribution in a pneumatic flock con-
veyance in a fiber preparation system, wherein the
fiber preparation system consists of a succession of
machines (1 - 6) and conveyor sections (14 - 18) that
are arranged between the machines (1 - 6) and an
air extraction system for extracting exhaust air from
the conveyor sections (14 - 18), characterized in
that the exhaust air from at least one conveyor sec-
tion (14 - 18) in an air extraction duct (34, 37, 45)
associated with the conveyor section (14 - 18)is con-
ducted out of the conveyor section (14 - 18) and the
air extraction duct (34, 37, 45) is converted into a
suction line (13) and removed by an induced draft
fan (12), and that the air extraction ducts (34, 37, 45)
that are not connected to the suction line (13) are
combined into a collecting line (10), wherein at least
one volume flow in the flock conveyor in the respec-
tive conveyor section (15, 16, 18) is maintained at a
constant value by means of a conveying fan (21, 25,
31) thatis associated with this conveyor section (15,
16, 18) and an associated volume flow measuring
means (20, 24, 30) with a control system (23, 27, 33).

The method as set forth in claim 8, characterized
in that a pressure is measured in the air extraction
ducts (37, 41, 48) of individual conveyor sections
(15, 16, 18) using an exhaust-air measuring element
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(39, 43, 50), and the pressure in the machine (3, 4,
6) that is associated with the respective conveyor
section (15, 16, 18) is regulated by an exhaust-air
measuring element (38, 42, 49) to a constant target
value.

Patentanspriiche

1.

Faservorbereitung mit einer Abfolge von Maschinen
(1 - 6) und jeweils zwischen den Maschinen (1 - 6)
angeordneten Forderabschnitten (14 - 18) zur pneu-
matischen Flockenférderung und mit einem Abluft-
system zur Absaugung von Abluft aus den Férder-
abschnitten (14 - 18), dadurch gekennzeichnet,
dass das Abluftsystem einen Saugzug (12) auf-
weist, welcher mit einer Saugleitung (13) mit zumin-
dest einem der Férderabschnitte (14 - 18) tber von
der Saugleitung (13) ausgehende und dem jeweili-
gen Forderabschnitt (14 - 18) zugeteilte Abluftleitun-
gen (34, 37, 45) verbunden ist und dass die Abluft-
leitungen (41, 48) welche nicht mit der Saugleitung
(13) verbunden sind in einer Sammelleitung (10) zu-
sammengefihrt sind, und in der pneumatischen Flo-
ckenférderung in den jeweiligen Férderabschnitten
(14 - 18) ein zugehdriger Forderventilator (21, 25,
31)vorgesehenist, und eine dem Forderabschnitten
(14 - 18) zugehdrige Volumenstrommessung (19,
20, 24, 28, 30) vorgesehen ist, und durch die Volu-
menstrommessung (20, 24, 30) und eine entspre-
chende Regelung des Férderventilators (21, 25, 31)
im jeweiligen Forderabschnitt (15, 16, 18) ein kon-
stanter Volumenstrom gewahrleistet ist, und, in zu-
mindest einer Abluftleitung (34, 37, 41, 45, 48) ein
Abluftregelorgan (35, 38, 42, 46, 49) vorgesehen ist.

Faservorbereitung nach Anspruch 1, dadurch ge-
kennzeichnet, dass das Abluftregelorgan (35, 38,
42, 46, 49) eine Regelklappe oder ein Ventilator ist.

Faservorbereitung nach einem der vorangehenden
Anspriiche, dadurch gekennzeichnet, dass in zu-
mindest einer Abluftleitung (37, 41, 48) ein Abluft-
messorgan (39, 43, 50) vorgesehen ist.

Faservorbereitung nach Anspruch 3, dadurch ge-
kennzeichnet, dass das Abluftmessorgan (39, 43,
50) in der Abluftleitung (37, 41, 48) eine Volumen-
strom- oder eine Druckmessung ist.

Faservorbereitung nach einem der vorangehenden
Anspriche, dadurch gekennzeichnet, dass vor
dem Saugzug (12) in der Saugleitung (13) eine
Druckmessung (52) vorgesehen ist.

Faservorbereitung nach einem der vorangehenden
Anspriiche, dadurch gekennzeichnet, dass am
Beginn eines Forderabschnittes (14 - 18) jeweils ei-
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ne Luftzufihrung (22, 26, 29, 32) vorgesehen ist.

Faservorbereitung nach einem der vorangehenden
Anspriche, dadurch gekennzeichnet, dass der
erste Forderabschnitt (14) von einem Ballenéffner
(1) und einem Erst-Kondenser (2), der letzte Forder-
abschnitt (18) von zumindest einer Karde (6) und
einem Karden-Kondenser (5) und die dazwischen-
liegenden Forderabschnitte (15, 16, 17) von Reini-
gungsmaschinen (3), Mischern (4) oder Speicher-
maschinen begrenzt sind, wobei der jeweilige da-
zwischenliegende Forderabschnitt (15, 16, 17) die
in einer Forderrichtung vorne liegende Maschine (3,
4, 5) einschliesst und zumindest die Abluftleitungen
(37, 41) von Reinigungsmaschinen (3) und Konden-
ser (2, 5) jeweils ein Abluftregelorgan (38, 42) und
ein Abluftmessorgan (39, 43) aufweisen.

Verfahren zur Regelung einer Volumenstrom- und
Druckverteilung in einer pneumatischen Flockenfor-
derung in einer Faservorbereitung, wobei die Faser-
vorbereitung aus einer Abfolge von Maschinen (1 -
6) und jeweils zwischen den Maschinen (1 - 6) an-
geordneten Forderabschnitten (14 - 18) und einem
Abluftsystem zur Absaugung von Abluft aus den For-
derabschnitten (14 - 18) besteht, dadurch gekenn-
zeichnet, dass die Abluft aus zumindest einem For-
derabschnitt (14 - 18) in einer dem Férderabschnitt
(14 - 18) zugewiesenen Abluftleitung (34, 37, 45)
aus dem Forderabschnitt (14 - 18) herausgefihrtund
die Abluftleitung (34, 37, 45) in eine Saugleitung (13)
Uberfuihrt und durch einen Saugzug (12) abgefiihrt
wird und dass die Abluftleitungen (41, 48) welche
nicht mit der Saugleitung (13) verbunden sind in ei-
ner Sammelleitung (10) zusammengefiihrt werden,
wobei zumindest ein Volumenstrom in der Flocken-
foérderung im jeweiligen Férderabschnitt (15, 16, 18)
durch einen diesem Férderabschnitt (15, 16, 18) zu-
geordneten Forderventilator (21, 25, 31) und einer
zugeordneten Volumenstrommessung (20, 24, 30)
miteiner Regelung (23,27, 33) auf einem konstanten
Wert gehalten wird.

Verfahren nach Anspruch 8, dadurch gekenn-
zeichnet, dass in den Abluftleitungen (37, 41, 48)
einzelner Forderabschnitte (15, 16, 18) mit einem
Abluftmessorgan (39, 43, 50) ein Druck gemessen
wird und Uber ein Abluftregelorgan (38, 42, 49) in
den Abluftleitungen (37, 41, 48) der einzelnen For-
derabschnitte (15, 16, 18) der Druck in der dem je-
weiligen Férderabschnitt (15, 16, 18) zugordneten
Maschine (3, 4, 6) auf einen konstanten Sollwert ge-
regelt wird.

Revendications

Systeme de préparation de fibres, ayant une suc-
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10

cession de machines (1 - 6) et des sections de trans-
porteur (14 - 18) qui sont respectivement disposées
entre les machines (1 - 6) permettant un transport
pneumatique de flocons, et ayant un systeme d’ex-
traction d’air permettant d’extraire de l'air d’échap-
pement des sections de transporteur (14 - 18), ca-
ractérisé en ce que le systéme d’extraction d’air
comporte un ventilateur a tirage induit (12) qui est
raccordé par une conduite d’aspiration (13) a au
moins une des sections de transporteur (14 - 18) par
le biais de conduits d’extraction d’air (34, 37, 45)
émanant de la conduite d’aspiration (13) et associés
a la section de transporteur (14 - 18) respective, et
en ce que les conduits d’extraction d’air (41, 48) qui
ne sont pas raccordés a la conduite d’aspiration (13)
sont regroupés en une conduite collectrice (10), et
en ce qu’un ventilateur de transport (21, 25, 31) as-
socié est prévu dans le transporteur pneumatique
de flocons dans les sections de transporteur (14 -
18) respectives, et en ce qu’un moyen de mesure
de débit volumique (19, 20, 24, 28, 30) associé aux
sections de transporteur (14 - 18) est prévu dans le
transporteur pneumatique de flocons dans la section
de transporteur (14 - 18) respective, et en ce qu’un
débit volumique constant est assuré par le moyen
de mesure de débit volumique (20, 24, 30) et la ré-
gulation correspondante du ventilateur de transport
(21, 25, 31) dans la section de transport (15, 16, 18)
respective, et en ce qu’un élément de commande
d’échappement (35, 38, 42, 46, 49) est prévu dans
au moins un conduit d’extraction d’air (34, 37, 41,
45, 48).

Systeme de préparation de fibres selon la revendi-
cation 1, caractérisé en ce que I'élément de com-
mande d’échappement (35, 38, 42, 46, 49) est un
volet de commande ou un ventilateur.

Systeme de préparation de fibres selon 'une quel-
conque des revendications précédentes, caractéri-
sé en ce que un élément de mesure d’air d’échap-
pement (39, 43, 50) est prévu dans au moins un con-
duit d’extraction d’air (37, 41, 48).

Systeme de préparation de fibres selon la revendi-
cation 3, caractérisé en ce que I'élément de mesure
d’air d’échappement (39, 43, 50) dans le conduit
d’extraction d’air (37, 41, 48) est un moyen de me-
sure de débit volumique ou un manometre.

Systeme de préparation de fibres selon 'une quel-
conque des revendications précédentes, caractéri-
sé en ce que un manometre (52) est prévu en amont
du ventilateur a tirage induit (12) dans la conduite
d’aspiration (13).

Systeme de préparation de fibres selon 'une quel-
conque des revendications précédentes, caractéri-
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sé en ce que une alimentation en air (22, 26, 29,
32) est prévue au début de chaque section de trans-
porteur (14 - 18).

Systeme de préparation de fibres selon I'une quel-
conque des revendications précédentes, caractéri-
sé en ce que la premiére section de transporteur
(14) est délimitée par une premiére ouvreuse de bal-
les (2) et un premier condenseur (2), la derniére sec-
tion de transporteur (18) est délimitée par au moins
une machine de cardage (6), etles sections de trans-
porteur entre elles sont délimitées par des machines
de nettoyage (3), des mélangeurs (4) ou des machi-
nes de stockage, la section de transporteur (15, 16,
17) intercalée respective renfermant la machine (3,
4,5) qui est disposée en aval dans un sens de trans-
port, et au moins les conduits d’extraction d’air (37,
41)de machines de nettoyage (6) etde condenseurs
(2, 5) comportant chacun un élément de commande
d’échappement (38, 42) et un élément de mesure
d’air d’échappement (39, 43).

Procédé permettant de réguler une distribution de
débit volumique et une distribution de pression dans
un transport pneumatique de flocons dans un sys-
téeme de préparation de fibres, dans lequel le syste-
me de préparation de fibres est constitué d’'une suc-
cession de machines (1 - 6) et de sections de trans-
porteur (14 - 18) qui sont disposées entre les machi-
nes (1 -6) et d'un systeme d’extraction d’air permet-
tant d’extraire de l'air d’échappement des sections
detransporteur (14 - 18), caractérisé en ce que l'air
d’échappement d’au moins une section de transpor-
teur (14 - 18) dans un conduit d’extraction d’air (34,
37, 45) associé ala section de transporteur (14 - 18)
est conduit hors de la section de transporteur (14 -
18) et le conduit d’extraction d’air (34, 37, 45) est
converti en une conduite d’aspiration (13) et retiré
par un ventilateur a tirage induit (12), et en ce que
les conduits d’extraction d’air (34, 37, 45) qui ne sont
pas raccordés a la conduite d’aspiration (13) sont
regroupés en une conduite collectrice (10), dans le-
quel au moins un débit volumique dans le transpor-
teur de flocons dans la section de transporteur (15,
16, 18) respective est maintenu a une valeur cons-
tante au moyen d’un ventilateur de transport (21, 25,
31) qui est associé a cette section de transporteur
(15, 16, 18) et d'un moyen de mesure de débit vo-
lumique (20, 24, 30) associé ayant un systeme de
commande (23, 27, 33).

Procédé selon la revendication 8, caractérisé en ce
que une pression est mesurée dans les conduits
d’extraction d’air (37, 41, 48) de sections de trans-
porteur (15, 16, 18) individuelles a I'aide d’un élé-
ment de mesure d’air d’échappement (39, 43, 50),
et la pression dans la machine (3, 4, 6) qui est as-
sociée a la section de transporteur (15, 16, 18) res-
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1"

pective est régulée par un élément de mesure d’air
d’échappement (38, 42, 49) a une valeur cible cons-
tante.
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