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(57) A fibrous feed web is delivered by a feeder (1, 2) to tooth-carrying carding drums (3, 4, 5, 6),
which rotate at a surface velocity which causes the fibers to flow off under centrifugal force to fly onto
a continuously moving, air-permeable collecting surface (7), which is subjected to suction. In order to

make a uniform fibrous web with simple structura
drums (3, 4, 5, 6) are closely spaced apart in the

| means even at a high throughput, the carding
direction of movement of the collecting surface and

each carding drum (4, 5, 6) which succeeds another carding drum (3, 4, 5) in the direction of

movement of the collecting surface (7) constitutes a w

4, 5).

orking roller for such preceding carding drum 3.
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SPECIFICATION
Apparatus for making fibrous webs

This invention relates to apparatus for making
fibrous webs comprising a feeder for feeding a
fibrous feed web, tooth-carrying carding
drums, which rotate in the same sense at
such a surface velocity that the fibers can fly
from the drum under centrifugal force, and a
continuously moving, air-permeable collecting
surface, which is subjected to suction and by
which the fibers of the fibrous feed web,
which fly away from each carding drum in a
partial stream, are successively received at
locations which succeed each other in the
direction of movement of the collecting sur-
face.

Usual apparatus comprises one carding
drum and a plurality of working rollers for
combing part of the fibers out of the fibrous
material which is carried by the carding drum.
Those fibers which have been entrained by
the working rollers are removed from the
{atter and returned to the carding drums by
clearing rollers. Whereas the working and
clearing rollers open the fibrous material, the
formation of a highly uniform fibrous web on
the collecting surface was not ensured, parti-
cularly if the throughput of material was
rather high. This was due to the fact that the
fibers tend to ball together as they fly toward
the collecting surface and said tendency in-
creases with the number of fibers per unit of
volume.

In order to avoid that disadvantage and to
permit the making of a uniform fibrous web it
is already known from Austrian Patent Specifi-
cation 325,996 to provide above the carding
drum a second carding drum, which is fed
with part of the fibers of the fibrous feed web.
That part has been removed from the first
carding drum by means of a working roller
and a clearing roller. As a result, two partial
streams of the fibers are received by the
collecting surface at locations which succeed
each other in the direction of movement of
the collecting surface. As a result, the fiber
density in each partial stream is reduced so
that the fibers are more uniformly deposited
on the collecting surface. Besides, the fibrous
web is built up in two layers so that the
doubling effect results in a higher uniformity
even if there is an irregularity in one partial
stream. Such irregularities in the resulting
fibrous web are compensated at least in part
by the formation of the second layer. In order
to achieve a higher throughput of material
and a still higher uniformity, it would be
desirable to divide the fibrous web into more
than two partial streams. But that is not
possible with the known apparatus. Besides,
the transfer of part of the fibrous material
from one carding drum to another by means
of a pair of working and clearer rollers is
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expensive and such arrangement is liable to
be deranged.

It is an object of the invention so to im-
prove an apparatus of the kind described first
hereinbefore that a simple division of the
fibrous feed web into partial streams to be
successively received by the collecting surface
is ensured with a low structural expenditure.

This object is accomplished in accordance
with the invention in that the carding drums
are closely spaced apart in the direction of
travel of the collecting surface and that each
carding drum which succeeds another in the
direction of travel of the collecting surface
constitutes a working roller for cooperation
with the next preceding carding drum.

Because the carding drums are closely
spaced apart without an interposition of work-
ing or clearer rollers, each succeeding carding
drum can act like a working roller to comb out
the fibrous material which is carried by the
next preceding carding drum. Immediately
after the combing operation the fibers carried
by the preceding carding drum are thrown off
onto the collecting surface. Each succeeding
carding drum can be used for an additional
combing operation so that an excellent open-
ing of the fibrous feed web into a plurality of
partial streams is effected with simple means.

A control of the streams of fibers which are
thrown off from each carding drum may be
effected in that the combing operation is
influenced by the respective succeeding card-
ing drum. This can be accomplished, e.g., in
that the carding drums have different sets of
teeth. Alternatively, the carding drums may be
driven at different peripheral velocities. Com-
pared with different sets of teeth, different
peripheral velocities afford the advantage that
the adaptation to different conditions is facili-
tated. Besides, the transfer of part of the
fibrous material from one carding drum to the
next may be controlled by the spacing of the
carding drums.

The fibers thrown from the carding drums
cannot be uniformly applied to the collecting
surface if the flight of the fibers to the collect-
ing surface is disturbed. For this purpose the
carding drums are desirably covered toward
the collecting surface and discharge ducts are
provided, which are disposed between the
covers and extend in the generally triangular
spaces between the carding drums. An air
stream which is sucked through the collecting
surface may be passed through said discharge
ducts and may entrain the fibers which have
been thrown from the carding drums so that
said fibers are carried to the collecting sur-
face.

In order to avoid air currents which might
disturb the fibrous layer that has previously
been built up, each space which is provided
above the collecting surface and disposed
between adjacent discharge ducts may be
sealed from such discharge ducts by rollers
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rolling on the fibrous layer that has already that when the blast nozzles deliver air at a
been formed. Such rollers rolling on the previ- nominal rate the air will flow in the associated
ously formed fibrous layer ensure an adequate discharge duct at least at a velocity which
seal and they do not obstruct the conveyance matches the surface velocity of the carding

5 of the fibrous layer that has been built up and 70 drum rotating toward the collecting surface on
compress said layer so that the fibers cohere the side facing the discharge duct, the fibers
more strongly to each other and the resistance which are thrown off will be supplied to the
to a dislocation of individual fibers is in- collecting surface in a uniform stream without
creased. a disturbing retention. If the resistances to

10  To avoid a disturbance by currents havinga 75 flow are left out of consideration, the flow
component of movement which is parallel to area which is required for a given average
the collecting surface, air currents in each velocity of flow will depend on the ratio of the
space that is provided above the collecting air supply rate to the required velocity of flow.
surface and disposed between adjacent dis- For this reason, the desired velocity of flow in

15 charge ducts should be inhibited as far as 80 the discharge ducts can be provided in a
possible. For this purpose the discharge ducts simple manner if the blast nozzles deliver air
may carry sealing lips in contact with the at a predetermined nominal rate and the dis-
rollers so that the spaces between the dis- charge duct has a properly selected, predeter-
charge ducts, the covers and the collecting mined flow area.

20 surface are sealed from the outside. When no 85  If the flow area of each discharge duct
suction is applied to the collecting surface decreases toward the collecting surface, the
adjacent to those spaces which are sealed air stream will be accelerated as it approaches
from the discharge ducts, the fibrous layer the collecting surface so that the uniform
which is conveyed through said spaces will conveyance of the fibers toward the collecting

25 not be subjected to a disturbing influence also 90 surface will be assisted.
from the suction side. The subject matter of the invention is

The tendency to form knots will be in- shown by way of example on the drawing,
creased whenever the fibers thrown from the which is a diagrammatic vertical sectional
carding drums reach an air cushion. For this view showing apparatus in accordance with

30 reason, a formation of knots cannot be 95 the invention for making a fibrous web.
avoided unless the air current which is passed The apparatus which is shown comprises a
through a discharge duct and sucked through material inlet for a fibrous feed web. That inlet
the collecting surface has a velocity of flow comprises a feed roller 1 and a guide deck 2.
which matches the velocity at which the fibers The apparatus also comprises a plurality of

35 are thrown off.. Such air stream cannot be 100 closely spaced apart, juxtaposed carding
sucked through the collecting surface unless drums 3, 4, 5, 6, which rotate in the same
air is available at an adequate rate. If two sense, and a revolving conveyor belt, which
blast nozzles are provided in each generally constitutes a collecting surface 7, which ex-
triangular space between adjacent carding tends under and is spaced from the carding

40 drums on that side thereof which is remote 105 drums 3, 4, 5 and 6. That conveyor belt is
from the collecting surface and said blast permeable to air and is subjected to suction
nozzles are directed toward the nip between by a suction box 8. To assist the production
the carding drums, this will ensure that air of a suitable suction air stream, the carding
can flow through the nip between the carding - drums 3, 4, 5, 6 are shielded from the

45 drums at such a rate that said air can entrain 110 collecting surface 7 by covers 9. Discharge
the fibers thrown from the carding drums and ducts 10 are provided between adjacent
can carry those fibers to the collecting surface covers. Each discharge duct 10 extends into
at a velocity which matches the discharge the generally triangular space which is defined
velocity from that triangular space which is by the two adjacent carding drums 3, 4, 5

50 defined by the carding drums on the side 115 and 6 on the side thereof which faces the
facing the collecting surface. The air stream collecting surface 7. The spaces 11 between
blown through the nip between the carding the discharge ducts 10 are sealed from the
drums will also assist the separation of the collecting surface 7 by rollers 12, which roll
fibers from the carding drums. on the previously formed fibrous layer. The

55  This fact can be utilized for a control of the 120 discharge ducts 9 carry sealing lips 13, which
partial streams of fibers in that the blast engage the rollers 12 and complete the seal
nozzles are mounted to be adjustable of the discharge ducts 10. Because inserts 14
transversely to the longitudinal direction of the in the suction box 8 ensure that the collecting
nip between adjacent carding drums. An ad- surface 7 will not be subjected to suction in

60 justment of the blast nozzles taward one or 125 the areas between the discharge ducts 10 an
the other of the two cooperating carding air stream by which the fibers thrown from
drums will change the action of the air on the the carding drums are entrained and carried
carding drums so that the separating effects onto the collecting surface 7 will be obtained
will be altered. only adjacent to the discharge ducts 10 and

65  If the discharge ducts have such a flow area 130 there will be no such air stream between the
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discharge ducts 10.

The velocity of the air in the discharge
ducts 10 should match the velocity at which
the fibers are thrown off and the air stream
should entrain the fibers as they separate from
the carding drums. These requirements can be
met if two blast nozzles 15 are provided in
the generally triangular space which is defined
by two adjacent carding drums on that side
thereof which is remote from the discharge
ducts 10 and the collecting surface 7. Said
blast nozzies 15 extend through a cover 16
provided on the outside of the carding drums
and are directed toward the nip between the
carding drums. The air delivered by said blast
nozzles 15 flows through the nips between
the carding drums into the discharge ducts 10
so that air is available at a rate which is
adequate to ensure a required rate of flow of
air through the collecting surface 7. The air
flowing through the nip between the carding
drums advantageously assists the separation
of the fibers from the carding drums and
entrains the separated fibers without a distur-
bance. The action of the air blown through
the nips between the carding drums on the
separation of the fibers from the carding
drums will depend on the alignment of the
blast nozzles with the nip between the carding
drums and can be controlled by a dislocation
of the blast nozzles in a direction which is
transverse to the longitudinal direction of such
nip. For this purpose the blast nozzles 15 are
mounted for a limited pivotal movement about
pivots 17, which are parallel to the nip and to
the axes of the drums. In dependence on such
adjustment the nozzle tip can be directed into
the nip between the carding drums or toward
that carding drum which rotates toward or
away from the collecting surface. Instead of
being pivotally adjustable, as is indicated on
the drawing, the blast nozzles 15 may be
adjustable by a displacement in a direction
which is transverse to the axes of the carding
drums.

To ensure that the fibers which have been
thrown off are not received by an air cushion,
which would promote the formation of knots,
the velocity of the entraining air stream flow-
ing from the carding drums 3, 4, 5, 6 to the
collecting surface 7 must match the velocity
at which the fibers depart from the carding
drums. For this purpose the flow areas of the
discharge ducts 10 are restricted so that the
air which is blown into the discharge ducts 10
and sucked through the collecting surface 7
will flow through the discharge duct 10 at a
velocity that depends on the flow area of said
duct. If the flow area of each discharge duct
10 is so selected that during a delivery of air
at a nominal rate from the blast nozzles 15
the velocity of the air in a given discharge
duct will match the surface velocity of the
associated carding drum which on the side
facing said discharge duct rotates toward the
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collecting surface, the fibers which have been
thrown off will be deposited on the collecting
surface 7 without a disturbance. Flow areas
involving a duct passage width not in excess
of 50 millimeters will meet the requirements
usually encountered in practice. Particularly
advantageous conditions will be obtained if
the discharge ducts 10 taper in flow area
toward the connecting surface 7 because this
will result in an acceleration of the air as it
approaches the collecting surface so that a
retention of fibers being supplied and a forma-
tion of knots will be precluded.

Because the carding drums 3, 4, 5, 6 are
closely spaced apart, each succeeding carding
drum constitutes a working roller for the next
preceding carding drum. The fibrous feed web
which is delivered by the feeder is entrained
by the carding drum 3 and is delivered by the
latter to the carding drum 4, which rotates in
the same sense and combs out part of the
fibrous material and carries said part to the
next succeeding carding drum 5. The fibrous
material which has not been entrained by the
carding drum 4 is thrown off into the dis-
charge duct 10 and by the air stream in the
discharge duct is entrained and deposited
onto the collecting surface 7.

The fibrous material which is carried further
by the carding drum 4 is divided adjacent to
the carding drum 5 into a partial stream of
fibers to be thrown off and a partial stream of
fibers to be carried further. The latter partial
stream is divided once more adjacent to the
further carding drum 6 by a further combing
operation. It is apparent that the fibers of the
fibrous feed web are uniformly deposited onto
the collecting surface 7 in a plurality of partial
streams at successive locations. Whereas the
throughput of material is relatively high, the
density of fibers in each partial stream is only
low.

CLAIMS

1. Apparatus for making fibrous webs com-
prising a feeder for feeding a fibrous feed
web, tooth-carrying carding drums, which ro-
tate in the same sense at such a surface
velocity that the fibers can fly from the drum
under centrifugal force, and a continuously
moving, air-permeable collecting surface,
which is subjected to suction and by which
the fibers of the fibrous feed web, which fly
away from each carding drum in a partial
stream, are successively received at locations
which succeed each other in the direction of
movement of the collecting surface, character-
ized in that the carding drums are closely
spaced apart in the direction of travel of the
collecting surface and that each carding drum
which succeeds another in the direction of
travel of the collecting surface constitutes a
working roller for cooperation with the next
preceding carding drum.

2. Apparatus according to claim 1, charac-
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terized in that the carding drums have dlffer-
ent sets of teeth.

3. Apparatus according to claim 1 or 2,
characterized in that the carding drums are
adapted to be driven at different surface velo-
cities.

4. Apparatus according to any of claims 1
to 3, characterized in that the spacing of the
carding drums is adjustable.

5. Apparatus according to any of claims 1
to 4, characterized in that the carding drums
are covered toward the collecting surface and
discharge ducts are provided, which are dis-
posed between the covers and extend in the
genera“y triangular spaces between the card-
ing drums.

6. Apparatus according to claim 5, charac—
terized in that each space which is provided .
above the collecting surface and disposed
between adjacent discharge ducts may be
sealed from such discharge ducts by rollers
rolling on the fibrous layer that has already
been formed.

7. Apparatus according to claim 6, charac-
terized in that the discharge ducts carry seal-
ing lips in contact with the rolls.

8. Apparatus according to claim 6 or 7,
characterized in that the collecting surface is
not subjected to suction adjacent to said
spaces which are sealed from the discharge
passages.

9. Apparatus according to any of claims 1
to 8, characterized in that two blast nozzles
are provided in each generally triangular
space between adjacent carding drums on
that side thereof which is remote from the
collecting surface and said blast nozzles are
directed toward the nip between the carding
drums.

10. Apparatus according to claim 9, charac-
terized in that the blast nozzles are mounted
to be adjustable transversely to the longitudi-
nal direction of the nip between adjacent
carding drums.

11. Apparatus according to claim 9 or 10,
characterized in that the discharge ducts have
such a flow area that when the blast nozzles
deliver air at a nominal rate the air will flow in
the associated discharge duct at least at a
velocity which matches the surface velocity of
the carding drum rotating toward the collect-
ing surface on the side facing the discharge
duct.

12. Apparatus according to claim 11, char-
acterized in that the flow area of the discharge
ducts decreases toward the collecting surface.

13. Apparatus for making fibrous webs,
substantially as described hereinbefore with
reference to and as shown on the accompany-
ing drawing.
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