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the manifold 26.
The structure of the manifold 28 is essentially the same as in the case of the manifold 26, the only exceptlon being
that the front wall of the manifold is convex rather than concave for following the internal curvature of the hollow drum
85 12, and also six rows of nozzles are provided instead of four.
The individual fluid streams from one manifold do not necessarily have to be colinear with the individual fluid streams
from the other manifold. A certain degree of offset or stagger, either in the machine direction, the cross-machine direction
or an intermediate direction, is allowed upon the condition that the majority of the fibers forming the starting material are
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starting material. The enbodi ment shown in Figure 2 is an exerrpl ary
hybrid form of construction where the two | ower nozzle rows of the manifold
26 are perfectly inline with the two | ower nozzle rows of the manifold 28,
while the two upper nozzle rows of manifold 26 are slightly offset with
relation to their conpani on nozzle rows of manifold 28. The inportant point
is that the arrangenment does not adversely affect the operation of the
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‘the entangling action is achieved progressively as the fibers nmove through
successi ve streans. The indivi dualEFFQ468F988Bleans produced by the nozzle
banks of manifolds 26 and 28 do not have to be necessarily oriented in the
pl ane contressiaehipedinstion @Rk axis. It may very well be envisaged to rotate or
tilt the nozzles to.incline the 15 stre
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isto be un ers hat tﬂe HHEIF 6 and 28 are connected to
respecti ve sources of pressurlzed fluid, preferably water, for producing
the fluid streans. Fluid supply pressure control devices 35, of a type
known in the art, are also provided so that the fluid supply pressure in
eacks mani fol d -can be conveniently controlled. 30 The operation of the
fiber rearranging station 10 is as follows. A web 36 of starting material,
containing | oosely associated fibers, thus capable of novenent one relative
to the other, is supplied in a continuous sheet formfroma supply station
(not shown) that will also card the fibers in the machine direction and is
depdsited over the horizontally extending forward run of the screen belt 20
precedi ng the section of the screen belt which | oops the hollow drum 12.
The web 36 is pulled between the hollow drum 12 and the screen belt 20,
Whi ch formin combination a fluid per nmeabl e 35 web confining and
supgorting structure guiding and advancing the web 36 through the opposed
wat er streans fromthe manifolds-26 and 28, applying fluid forces to the
web fibers to entangle themand forma unitary reticul ar network. \Wen the
web 36 passes through the fluid treatnent zone, the fibers in the area of
the web 36 over which the fluid fronts generated by the mani folds 26 and 28
nmeewo are subjected to fluid forces applied through respective sides of the
fluid perneabl e web confining and supporting structure. Under the effect of
cQacting fluid forces applied in opposition, 40 the fibers will mgrate
toward preferential positions, overcomng inter-fiber friction, fiber to
screen belt friction and fiber to drumfriction. The fibers |eaving the
tre&t nent zone are reoriented into a reticular network whose basic
configuration is dependent upon the relative intensities of the fluid
forces and upon the drum screen belt combination, and which has a

consi derably higher degree of fiber entangl enent -by conparison to what can
be gghieved with a conventional nethod using only one fluid stream either
on the inside or on the outside of the drum 45 The fundanental aspect
of this invention resides in applying to the web opposite and coacting
fluid streams. Sur- prisingly, these opposite fluid streans have a
synergistic effect, rearranging the fibers into a predeterm ned network

w tles a higher degree of entanglenment by conparison to single sided fluid
formati on net hods. Another significant advantage which results fromthe use
of opposed fluid streans to rearrange the fibers resides in the |Iower fluid
supply pressure necessary to operate the apparatus which contributes to
reduce the manufacturing cost of the final product. 50 Resul ts of
tests conducted with an apparatus according to the invention are sunmari zed
inthe following table. Different fabric sanples have been produced by
varying the manifold fluid supply press?res. For each sanple, the follow ng
data is reported: 1. Pressure in manifolds 26 and 28 in Kilo Pascals (KPa)
(pounds per square inch gage (psig)); 55 2. weight (W in grams per neter
squar ed (g/n[err]) 3. tensile strength (TS) in Newtons per 6 ply (hVG
ply), rmeasured’in-the machine direction (M) and in the 6
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The general tenacity values of samples 1, 4 and 5 are particularly significant, illustrating the improvement in entan-
glement that can be achieved with the present method. Sample 1 has been produced with only one fluid stream at 9.653

x 104 KPa (140 psig) generated by the manifold 28 which is located within the hollow drum, the outside manifold 26

being rendered inoperative by shutting down its fluid supply. The method is therefore equivalent to the Keybak method.
The general tenacity value that has been achieved is 0.036.
Sample 5 has been produced under reversed operating conditions, i.e., manifold 26 |sfunct|onal at 9 653x 104 KPa
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