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@ Reinforced fabric laminate.

@ A method of making a low cost, nonwoven reinforced
fabric laminate comprising two layers of lightly entangled
fibers having binder at the jet surface thereof, and having a
reinforcing layer therebetween, comprising superimposing
the two fibrous layers and the scrim wih the non-binder side of
the fibrous layers next to the scrim and securing the reinforc-
ing layer to each of the fibrous layers.




10

15

20

25

35

1IC 661

.

0120564

Reinforced Fabric Laminate

Background of the Invention

It is known to combine a reinforcing layer such as a scrim

with one or two paper layers to form a reinforced towel.
Relnforced w1pes employing a scrim between layers of non-
woven materlals are also known in the art. One such

structure, marketed as an industrial wipe, comprised a

pulp-filled, long fiber, carded wipe with a floating scrim
center, and specifically comprised a layer of loné fibers,
a pulp layer, the scrim, a pulp layer, and another layer
of long £fibers. The wipe contained binder material which
extended through the layers of the wipe and anchored the
scrim. The scrim was no:t separately bonded to the pulp.
Another nonwoven reinforced fabric wipe comprised a rein-
forced fluid entangled fibrous wipe consisting of a layer
of entangled fibers, a reinforcing scrim, and another
layer of “bupgTed fibers, said scrim being ztitached to
the fibrous layers by hezt sealing or adhesive. Entangled
fiber fabrics are very expensive and difficult to produce.

The reinforced fabric laminate of the present invention
comprises a cloth-like nonwoven reinforced laminate which
may be made at a relatively low cost, exhibits excellent
abrasion resistance, dimensional stability and absorbency.
The fibrous layers used in manufacturing the laminate are
lightly entangled layers with a low level of binder,
sufficient to maintain the outer surface integrity of the
layer. Such layers are less expensive to manufacture than
the entangléd fabric layers of the prior art wipes.
According td~the method of the present invention, the

binder material is printed on one surface only of each of

‘the fibrous layers which make up the fabric laminate, and

according to the present invention, the fabric laminate is
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covered with thermoplastic material. The nonwoven, rein-
forced fibrous material of the present invention may be
used as a wipe giving excellent abrasion resistance,

dimensional stability and absorbency.

v

Detailed Description of the Invention

The nonwoven, reinforced fabric laminate of the ﬁresent

invention utilizes lightly entangled fibrous layérs having
a pattern of high density regions interconnected by fibers
extending between the regions. Such lightly entaﬁgled oxr

entangled fibrous layers have a jet side disposed closer
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the entangling process, and a

}

belt side. The-jet side hzs greater abrasion resistance.

()

To said lightly entanglz? lazvers is added an effective
amount of binder to give the fibrous layer the sufficient
abrasion resistance znd cohesiveness for the intended end-
use application. These lightly entangled fibrous layers
have been provided with bkincer throughout or with surface
binder, however in the meithod and fabric laminate of the
present invention, the fibrous layers making up the fabric
laminate are produced by zrinting binder on the surface of
the jet side of each of the lightly entangled fibrous
layers. 1In a preferred embodiment, the layers are dried
prior to print bonding. .
The method of the present invention involves assembling
two fibrous layers by lightly entangling a web of fibers
comprising absorbent fibers and high strength fibers uti-
lizing high speed essentially columnar jets of fluid to
form the fabric layers. Binder is printed on the jet side
of the layers prior to superimposing the layers in the
laminate or after the laygfs are superimposed. The lami-
nar structure is then assembled by superimposing the two
fibrous layers with a reinforcing léyer therebetweean. The

laminar structure is assembled so that the belt side of
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covered with thermoplastic material. The nonwoven, rein-
forced fibrous material of the present invention may be
used as a wipe giving excellent abrasion resistance,

dimensional stability and absorbency.

v

Detailed Description of the Invention

The nonwoven, reinforced fabric laminate of the bresent
invention utilizes lightly entangled fibrous layérs having
a pattern of high density regions interconnected by fibers
extending between the regions. Such lightly entaégled oxr
entangled fibrous layers have a jet side disposed closer
to the jets of fluid during the entangling process, and a
belt side. The-jet side has greater abrasion resistance.
To said lightly entanglizs? lzyers 1s added an effective
amount of binder to give the Zibrous layer the sufficient
abrasion resistance and cohesiveness for the intended end-
use application. These lightly entangled fibroiis™ layers
have been provided with tincder throughout or with surface
binder, however in the methcé and fabric laminate of the
present invention, the fibrous leyers making up the fabric
laminate are préduced bv printing binder on the surface of
the jet side of each of the lightly entangled fibrous
layers. 1In a preferred embodiment, the layers are dried
prior to print bonding. .
The method of the present invention involves assembling
two fibrous layers by lightly entangling a web of fibers
comprising absorbent fibers and high strength fibers uti-
lizing high speed essentially columnar jets of fluid to
form the fabric layers. Binder is printed on the jet side
of the layers prior to superimposing the layers in the
laminate or after the layers are superimposed. The lami-
nar structure is then assembled by superimposing the two
fibrous layers with a reinforcing layer therebetween. The

laminar structure is assembled so that the belt side of
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the entangled fibrous l-hyers are next adjacent the
reinforcing layer. The Jjet sides of the fibrous layers
comprise the outer surfaces of the reinforced fabric lami-
nate. The reinforcing layer is then secured to the first
and second fibrous layers. If the binder is not. added
before the laminate is assembled, the binder may be
printed on the laminate eithéf-before or after the rein-
forcing layer is secured to the fibrous layers. The rein-
forcing laver may comprise a thermoplastic material which
r.ay be heat bonded to the first and second fibrous layers.
It is essential that the reinforcing layer not be'
destroyed in the laminating process, but remzin %o lend
éimensional stebility to the laminate, It if rnci essen-
tial that the reinforcing layér be thermoplastic as it may

be adhesively secured to the first and second fib

i

ous
layers. The reinforcing layer may comprise a scrim or a
netting. In its most preferred embodiment, the reinforc-
ing layer comprises a fibrous netting with a thermopiastic

coating.

The nonwoven, reinforced fabric laminate of the tresent

“invention and the method of making the same cocmprises a

low cost azlternative to reinforced entangled fzbric
laminates. The fabric laminate has good utility as a
wipe, and in particular, possess excellent abrasion

resistance, dimensional stability and absorbencv.

Each of the nonwoven fibrous layers of the reinforced
fabric laminate of the invention is made by fgiming a web
of overlapping, intersecting fibers, supporting the web on
an apertured pattern member having apertures arranged in a
pattern, directing high speed Jets of fluid at the web to

randomly and lightly entangle the web into a fibrous layer

having a pattern cf high density regions interconnected hy

fibers extending between regions, said layer having a jet

side dispcsed nearest the Jjets, and applying adhesive
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binder material to the jet side of the layer of lightly
entangled fibers. The fibrous layer may be dried before
the application of binder, and ihe binder may be added
before or after superimposing the fibrous layers to form

the laminate.

v

The fibrous web can be forméd in any convenient known
manner, as by air-laying or carding. The web is then .
lightly entangled using method and apparatus similar to
those disclosed by Evans in U.S5. Patent No. 3,485,706, It
is an important feature of the invention that the'fibrous
layer is lightly entangled. For instance, it is preferred
that the lightly entangled fibrous laver have a structura:
measure of fiber entanglement of less than 0.1.- (The tes*
procedure for measuring the structural measure of fiber
entanglement is set forth in publishasd British pafent
application No. 2 045 825. .

A typical apparatus for making the fibrous layer used in
the process of the invention employs rows of orifices
through which f£luid {(usually water) under pressure forms
essentially cclumnar Jjets. A suitable apparatug has up t
20-25 rows of orifices, with about 30-50 orifices per
linear inch. The orifices are preferably circular, with
diameters of from 0.005 to 0.007 inch. The travelling
fibrous web can be positioned about 1-2 inches below the

orifices.

Using the above-described typical apparatus, representa-—
tive conditions include a liquid pressure of about 200-7C
psi and a web speed of up to 100 yards per minute, for a
fibrous web weighing about 1/2 to 2-1/2 ounces per sguare
yard. Routine experimentation that is well within the
ordinary skill in the art will suffice to determine the

desired conditions for particular cases.
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According to one embodiment of the method of the present
invention, after the fibrous layey has been lightly
entangled, it is surface bonded, preferably print bonded,
by passing the fibrous layer thrcugh a print bonding
station employing. a set of courierrociating rolls
comprising the upper (back-up)- roll which is adjustable,
and the lower (apglicator) féll which is engraved with a
predetermined pattern to be printed. The lower roll is
partiélly immersed in a bath of binder solution or
suspénsion. As the roll rotates, it picks up binder, and

a doctor blade wipes the roll clean except for the binder

-

containec in the engraved pattern. As the fibrous layer
passes through the nip between the rolls, the binder is
printed on the layer from the engraved pattern. This
rocedure is well known in the art. U.S. Patents which
disclicse such print bonding of nonwoven fibrous webs
includes Nos. 2,705,498, 2,705,687, 2,705,688, 2,880,111,
anéd 3,009,822, If desired the fibrous layer may also be
overall saturation bonded. It is preferred that the
fibrous layers be dried prior to the épplication of the

.

o}

-

nder material.

'Jv

The adhesive binder employed can be any of the agueous
lzt=x binders that are conventionally employed as binders

n
for nonwoven fabrics. Such binders include acrylics,

ethviene-vinyl ecetate copolymers, SBR latex rubbers, and

After the binder has been applied, the printed fibrous
laver may be dried in the usual fashion, as by passing the
web over a series of drying cans.

The binder is employed in an effective amount, that is,
that amount which will result in a fibrous layer having

sufficient abrasion resistance for the intended end-use
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application. 1In addition, the binder prevents disentangl-
ing of the surface fibers, thereby maintaining the cohe-
siveness of the fibrous layer and laminate. The exact

amount of binder employed depends, in part, upon factors

such as nature of binder, and_the like. Usually, an

effective amount will be found-within the range of from
about 5 to about 30 weight bgrcent, based upon weight of
fibers plus binder.

The fibers used in the reinforced fabric and process of
the- invention are a combination of absorbent or hédrophil—
ic fibers such as rayon, cotton, and high strength fibers
such as polyester, polyolefin, acrylic; or nylon fibers.
The fibers may have a denier of from 1 to 1.5 or more zné
they may be in the form of short fibers such as 1/4 inch
in length upto as long as continuous filament fibers.
Preferably, fibers in the range of 3/4 to 2 inches in
length are used. The weight of the fibrous layars used i
the present invention may vary from 100 grains per sgus:

yard to a few thousand grains per square yzard. -

Though it 1s generally known that the presemnce of binder
reduces absorbency, and that the jet side surface of =
lightly entangled fibrous layer has greater abrasive

resistance than the belt side of the fabric layer; addinc

binder to the jet side, or strength to strength, made °

possible by the use of the reinforcing layer, is not know
or obvious. The fibrous layers and the fabric laminate
maintain all the absorbency of the non-bonded loosely -
entangled belt side of the fibrous web, and require that
less binder be added to the stronger jet side to achieve

excellent abrasion resistance while giving good feel. -

The foregoing description is illustrative but is not to t

taken as limiting. Other variations and modifications a:

possible without departing from the spirit and scope of
the present invention.
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CLAIMS
1. A method of making a low cost, nonwoven,

reinforced fabric laminate having excellent abrasion

-

iy
v

istance, dimenaional stalility end absorbency

e

comprising the steps of:

{(a) lightly entangling a web of fibers
utilizing high speed essentially columnar jets of
fluid to form a firsf fibrous layer having a Jet
side and an other side;

(b) epplying binder to the jet side of the
first fabric layer;

(¢) superimposing a reinforcing layer upon the
oiher sidz of said first fabric layer;
(d) 1loosely entangling a web of fibers utiliz-
ing high speed essentially columnar Jjets of water
to form a second Iibrous layer having a jet side and
an other side; o

{(e) applving binder to the jet side of said

second fabric layer;

ed

(f) superimposing said second fibrous layer
upon seaid first fibrous layer and reinforcing layer,
with the other side of said second fibrous layer
next adjacent thz reinforcing layer; and

(g) securing said reinforcing layer to each
of said first and second fibrous layers.
2. - VA maethod of making a low cost, nonwoven
reinforced fabric laminate having excellent
abrasion resistance, dimensional stability and
absorbency comprising the steps of lightly
entangling two separate webts of fibers utilizing
high speed essentially columnar jets of fluid to
form first and second separate fibrous layers, each
having a jet side and an other side, 'superimposing
said first and second fabric layers and a reinforcing

layer with the other side of the first and second
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fibrous layers next adjacent the reinforcing layer,
and then, in either order, securing the reinforcing
layer to the first and second fibrous layers, and
applying btinder to the jet s.ide of the first and
second fibrous layers now forming the outer surfaces
of’thq‘fabric laminate.

3.  The method of claim 1 or claim 2 wherein said
fibers comprise both absorbent fibers and high
strength fibers.

4. The method of claim 3 wherein said absorbent
fibers are cotton and/or rayon, and said high
strength fibers are polyester, polyolefin, acrylic
or nylon fibers.

5. The method of any one of claims 1 to 4 further
comprising the ster of drying the bincer pricr to
superimposing the first and second fibrous layers
and the reinforcing layer.

6. The method of any one of claims 1 to 5

wherein said reinforcing lsyer is thermoplastic and

is secured to

n

(7
iy

ai irst and second fibrous layers
by the use of heat.

7. The method of any one of claims 1 to 6
wherein said reinforcing layer comprises a scrim.
8. A nonwoven resinforced wipe having excellent
abrasion resistance and absorbency comprising a
laminate made by a méthod of any one of claims

1 to 7.
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