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This invention relates to apparatus and meth-
ods for making non-woven fabric or cloth from
various fibers. .

Many people have long tried io make cloth
without either spinning or weaving the fibers.
This has usually been attempted by laying down
& thin layer of fibers (cotton or rayon staple for
exampie) and binding or cementing the. fibers
together to form a sheet. The fibers have usu-
ally been laid down by carding, which aligns the
majority of the fibers lengthwise of the cloth,
leaving few fibers in the cross Girection, and so
forms a fabric having inadequate cross strength.
It has also been proposed to suspend fibers in
an air stream, then filter the fibers out on a
screen to form a layer in which the fibers are
arranged at random and thus to provide, after
binding, a fabric which is more or less isotropic
which means, as used here, having the same
broperties in all directions in the plane of the
sheet. 'Such an isotropic fabric theoretically has
equal - tensile strength or breaking strength
lengthwise and crosswise. While this theoretical
method of manufactire has been proposed, and
while as heretofore broposed it might be used
to make thick bats or laps, no one previous to
this invention, as far as is known, has devised
a method or apparatus which suceessifully pro-
duces uniform thin fabries, nor has anyone made
practical isotropic fabrics at commercially prac-
tical costs or rates of production.

The inherent difficulties of making such fabries
are especially marked in attempting to make uni-
form fabrics from the textile fibers, by which we
mean fibers long enough to be spun and woven
into-cloth. - And with the textile fibers the diffi-
culty increases as the fiber length inecreases, so
that with long fibers, such as % inch and longer,
it has been commercially impossible to make g -
uniform fabric. Further, the difficulty increases
as the thickness of the attempted fabric de-
creases. For many purposes, especially in thin
fabrics, it is desirable o use long fibers because -
they increase the strength of the fabric.

One of the objects of the invention is to pro-
vide improved methods and improved apparatus
for making a highly uniform substantially iso-
tropic web from a wide variety of fibers and in
a wide range of thickness. Tt is especially an -
object of the invention to make very thin webs,
for example of the order of 100 grains per square
yard, and to make such webs of long staple fibers,
% inch and longer, in order to provide adequate .
strength and durability and -desirable hand. -
Another object is to provide a simple and inex-
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bensive machine which can be operated at high
rates of production and produce such webs inex- .
pensively.,

Other objects and advantages of the inventicn :

- will be evident in the following description and

in the accompanying drawings. In the draw-
ings:

Fig. 1 is a diagrammatic vertical section of one
form of apparatus for carrying out the invention;

Fig. 2 is a diagrammatic plan of ‘the apparatus
shown in ®ig. 1, part being removed; and

Pig. 3 is an enlarged diagrammatic vertical sec-
tion of a portion of the fiber feeding and sepa-
rating mechanism of Fig. 1, illustrating the fber
separating operation. )

In forming a fabric in accordance with our
invention it is important to separate the fibers
completely from one another and te free them |
into the air stream as individual fibers, in order
to avoid depositing clumps of fibers in the fabric
which would provide lumps and thick spots.
Also it is important to separate the fibers from
each other without breaking appreciable num-
bers of them, in order to produce a fabric com-
bosed essentially of long fikers. Our invention
accomplishes both of these objectives to a high
degree by a simple brocess and by inexpensive
apparatus.

One suitable form of apparatus may include o
rotating pervious drum or screen 18 through
which air may be drawn at a constant rate by
one or more blowers 2. Air is supplied to the
screen by any suitable conduit {4 into which
fibers are fed.

Fibers, supplied by the fiber feeding device
denoted generally by 16, arrange themselves in
random directions in the air stream as they are
carried between the fiber feeding device and the
secreen {0. The screen filters out the fibers to
form a layer I8 which may be removed from the
Screen by any suitable device, such as the dofing
roll 20.° The layer or web can then be processed
in any suitable manner to form the desired fapric
which will then contain fibers arranged in all
directions in the plane of the web, and overiap- -
ping to form an isotropic sheet.

In practicing our invention we first form g -
feed lap 22 in which the fibers are, as far as is
practicable, aligned in the direction of the length °
of the web and have g minimum of crosswise
entanglement. This may be done in various
ways.  For example, one or more fiker aligning
devices 24; which. conveniently may be cards,
web or a pile of superposed
card webs to-a conveyor chute 26 which leads to -
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the fiber feeding device. Alternatively, espe-
cially where a thick lap is wanted, the lap may
consist of a number of card slivers placed side
by side. A card aligns most of the fibers in one
direction and produces a web (which may be
formed into a.sliver) in which the fibers are what
we term predominantly aligned. More fibers can
be alisned by subsequent drawing operations, and
s lap, formed either as card web or as slivers
can have substantially all its fibers aligned in
the direction of the lengih of the web, subsian-
tially no crosswise entanglement. Alignment
and low crosswise entanglement: is important in
subsequent separation of the fibers without
breakage and in feeding them uniformly in the
air stream.

The predominantly or completely aligned: lap:
22 is fed by any suitable known feed roll 28 and
nose plate 36 to a combing ¢ylinder 32 which
may conveniently be the conventional lickerin
cylinder of a card, driven by any suitable means:
herein diagrammatically represented by shaft 38
This consists essentially of a cylinder which has
projected a large number of teeth closely spaced
and distributed more or less. uniformly: over the
surface. This is usually formed by winding &
saw-toothed strip, called a lickerin wire, continu-
ously in a spiral groove covering the surface of
the roil.

The combing roll is:driven in any suitable man-
near and at any suitable constant speed which
will remove fibers individually from the feed lap.
The feed roll advances the fibers endwise into
the path of the teeth. The teeth rake or comb
the fibers out of the web 22 and feed them. into
the air stream. This may be accomplished by
rotating the cylinder at such speed: (for examuple
1200 to 5000 R. P: M. for-an eight inch diameter)
that the fibers are doffed by centrifugal force as
soon as they are free of the beard formed by the
advancing web 22 and are free of the nose plate.

Peeding the fibers endwise and substantially
free of entanglement to the combing roll has the
advantage that the individual fibers are combed
out of the feed lap without breaking them, and
without dragging other fibers with themy in
groups or clumps. This promotes an exiraor-
dinarily high degree of fiber separation, and pre-
serves the long fibers. In previous attempts: to
feed fivers from unorganized masses such as
picker laps; the fibers have heen S0 entangled:
that they were broken, or removed in- clumps, or
both. Clumps destroy the uniformity. of the
fabric being made, and preaking of the fibers into
short lengthis produces & weak fabric. Likewise
the feeding of aligned fibers increases the uni-
formity of depcsition of fibers in the air stream
and therefore it increases the uniformity of the
final fabrie.

PFig. 3 shows what we pelieve to be the action
of the combing device. Individual fibers: 48 to
58 are held together in alignment by the pres-
sure. of the feed roil 23 against the plate 30
and by friction between individual fibers., As the
fibers advance toward the lickerin, an individual
tooth 38 hooks an individual fiber 48 snd pulls
it from the group of fibers. But while the fiber
48 is being pulled by the tooth, it is held back
and straightened out by the friction of its neigh-
boring fibers such as 42 and 44. This results
in separating the single fiver 43 from its fellows
and ultimately freeing this single fiber into the
air stream. An instant later the fiber 44 is
advanced into the path of another tooth and.
this separates the fiber 44 in like manner and.
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4
deposits it in the air stream. This process Is
multiplied over the entire length of the cylinder
and repeated indefinitely.

It will be understood that the lickerin usually
rotates at high speed, which is constant for any
particular lap or kind of fibers. The fans draw
air predominantly in the direction of the axis
of the conduit (disregarding Jocal egdies and
turbulence) ab a constant rate and preferably at
high speed through the conduit and through
the screen. Preferably the air speed at the
Jickerin is equal to or greater than the iineal
speed of the. lickerin teeth to assist in dofiing
the fivers. Where the speed of the air and teeth
the teeth can throw off the fipers, in
cffect into still air, there being no air drag to
pend. the fibers back across the testh, which
would increase the friction between the fiber
and the tooth as the fiber tends to slide off the
tooth under the action of the centrifugal force.
This is particularly important if all the teeth
are not perfectly smooth and polished.

With some forms of teeth it is preferable to
have the air velocity much higher than the pe-
ripheral speed of the combing roll, in order that
the air may positively remove the fibers from the
teeth by blowing them shead of the teeth be-
fore the fibers can be carried around the roll
out oi the air stream. This prevents clogging
of the combing roll with fibers.

It is important to have the teeth perfectly clean
of fivers after they have passed through the air
conduit and are approaching the nose plate.
Gtherwise fibers would aecumulate on the teeth
and as the teeth became clogged they would comb
less and less fibers into the air stream, which
would result in immediate thin spots in the
fabrie, followed by thick spots or cluraps as ac-
cumulated fibers are periodically discharged
from the lickerin cylinder. The feed roll 28 is
robated at a very slow speed which may be of
the order of 25 to 150 R. P. M. for a 2% inch
diameter roll. This rate is constant for any
given condition of operation, but is changed to
determine the rate of fiber feed which deter-
niines the thickness of the final fabric.

We claim as our invention:

1. The method of making & substantially iso-
tropic web of textile fAbkers arranged at random
which comprises forming 2 layer of fibers pre-
dominantly aligned in.one girection, progressive-
1y removing individual fibers from the aligned
layer, freeing the fibers in an air stream, moving
the air angd the fibers predominantly in one Gi-
reciion, stopping. movement of the fibers while
continuing the movement of the air in its pre-
dominant direction to place the fibers at random
in a. layer transverse to. the predominant move-
ment of the air, and continuously removing the
rendom layer from the air stream.

9. The method of making a substantially iso-
tropic web of relatively long textile fibers ar-
ranged at random which comprises forming a
layer of fibers predominantly aligned in one di-
reetion, progressively removing individual fibers
substantially intact from the aligned layer, free-
ing the fibers in an air stream, moving the air
and the fibers predominantly in one direction,
stopping movement of the fibers while continuing
the movement of the air in its predominant di-
rection to place the fibers at random in a layer
transverse to the predominant movement of
the air and continuously removing the random
ayer from the air stream.

3, The method of making 2 substantially iso-
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tropic web of relatively long textile fibers ar-
ranged at random which comprises forming a
layer of fibers predominantly aligned in one di-
rection, continuously moving the layer in the
direction of predominant fiber alignment, pro-
gressively removing individual fibers substantially
intact from the aligned layer, freeing the fibers
in an air stream, moving the air and the fibers
bredominantly in one direction, stopping move~

ment of the fibers while continuing the move- 1

ment of the air in its predominant direction to
blace the fibers at random in g layer transverse
to the predominant movement of the air and
continuously removing the random layer from
the air stream.

4. The method of making a substantially iso-
tropic web of textile fibers arranged at random
which comprises forming a layer of fibers pre-
dominantly aligned in one direction, progres-
sively removing individual fibers from the aligned
layer, freeing the fibers in an air stream, mov-
ing the air angd the fibers bredominantly in one
direction, stopping movement of the fibers while
continuing the movement of the air in its pre-
dominant direction to place the fibers at random
in a layer transverse to the bredominant move-
ment of the air and continuously removing the
random layer from the air stream in g direction
transverse to the predominant direction of move-
ment of the ajr.

5. Apparatus for making webs comprising in
combination means for forming a continuocus
layer of fibers predominantly aligned in one di-
rection, means for continuously advancing the
layer in the direction of predominant fiher align-
ment, a conduit, means for flowing air throush
the conduit, means for brogressively separating
individual fibers from the advancing edge of the
layer and for depositing the fibers in the air
stream, and means for separating the fibers from
the air stream,

6. Apparatus for making webs comprising in
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combination means for forming a continucus
layer of fibers predominantly aligned in one di-
rection, means for continuously advancing the
layer in the direction of predominant fiber align-
ment, a conduit, rotary means for progressively
separating individual fibers from the advancing
edge of the layer and for depositing the fibers in
the conduit, means for rotating the separating
means at a peripheral speed sufficient to doff the
fibers by centrifugal force, means for flowing air
through the conduit at a speed not less than the
peripheral speed of the separating means and
means for separating the fibers from the air
stream.

7. The method of forming a substantially iso-
tropic web of relatively long textile fibers which
comprises arranging the fibers in alignment in
a layer, progressively pulling individual fihers
from an edge of the layer by drawing the fibers
in the direction of alighment while yieldingly
opposing movement of the fibers in response to
such drawing, depositing the fibers in an air
stream and filtering the fibers out of the air
stream in a layer.
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