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[57] ABSTRACT 

A launderable nonwoven wiring cloth is formed by 
bonding, with heat and pressure, an intermingled array 
of cotton ?bers, rayon ?bers, and thermoplastic 
binder ?bers, in a set of discrete and spaced-apart 
quadrilateral areas, the bonded areas forming a modu 
lated diagonal line inclined at an angle of between 30° 
and 60° to a line normal to the machine direction axis 
of the fabric. 

3 Claims, 3 Drawing Figures 
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NONWOVEN WIPIN_G_ CLOTH 

This invention relates to a launderable nonwoven 
fabric suitable for use as a reusable household or indus 
trial wiping cloth. More particularly it relates to such 
a fabric which is a blend of bleached cotton ?bers, 
rayon ?bers, and thermoplastic binder ?bers, in which 
the thermoplastic binder ?bers are uni?ed in a particu 
lar pattern as set forth more fully herein below. 
Nonwoven fabrics‘ produced for the wiping cloth 

market are conventionally formed from carded, gamet 
ted, or air-laid webs of textile length ?bers, bonded by 
the application of a polymeric binder material in a set 
of discrete and spaced-apart points. In general, such 
nonwoven fabrics are soft and absorbent, but suffer 
from lack of durability, being prone to linting, and from 
lack of launderability, tending to tear or shred when 
laundered as in a Bendix washing machine. 
One method of overcoming this dif?culty is set forth 

in U.S. Pat. No. 2,880,111, where certain speci?c'di 
mensions of the spots of polymeric binder and certain 
specific spacings between spots, are said to result in a 
washable fabric. 
An alternative method of creating nonwoven fabrics 

is set forth in U.S. Pat. No. 3,507,943, to the present 
inventors. In said patent, a process is described in 
which an unspun and unwoven sheet of intermingled 
?bers of textile length is passed between a pair of non 
meshing and non-interpentrating rigid rolls rotating in 
opposite directions, said rolls being engraved in a pat 
tern of lands and grooves. By this process, maximum 
pressure is exerted on the sheet material in a set of dis 
crete and spaced-apart areas, bounded by areas which 

' have been subjected to less than the maximum pres 
sure. If the sheet of intermingled ?bers comprises ther 
moplastic ?bers, such as polypropylene ?bers, and if at 
least one of the rolls is heated suf?ciently to cause the 
thermoplastic ?bers to fuse and bond to each other, the 
result is a bonded nonwoven fabric. By this process it 
is possible to make spot-bonded nonwoven fabrics, or 
what may be termed modulated line~bonded fabrics, in 
which a symmetrical pattern of diagonally intersecting 
bonding lines runs from right to left and from left to 
right across the face of the fabric. The lines are said to 
be modulated in the sense that heavily bonded quadri 
lateral areas alternate with intermediately bonded 
quadrilateral areas along the lengths of the two sets of 
diagonal lines. 
When it was attempted to create by this process a 

nonwoven wiping cloth which would be soft and absor 
bent yet lint-free in use and durable to laundering and 
generally capable of standing up under the rough usage 
to which household and industrial wiping rags are put, 
however, it was found that the products so made were 
deficient in strength, and would not withstand launder 
ing. More particularly, it was found that such products, 
made from carded ?brous webs in which the principal 
direction of ?ber orientation was in the' long or ma 
chine direction, lacked crosswise strength and tended 
to split or tear in the lengthwise direction when used as 
a wet wiping cloth. 
Various attempts were made to strengthen the fabric 

by over-all saturation with a secondary bonding agent, 
or by overprinting the primary'fabrics with patterns of 
binder lines to impart crosswise strength. Such efforts, 
while strengthening the'product su'f?ciently to'impart 
the desired launderability and abrasion resistance, 
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2 
bonded the fabric to such a degree that it was unpleas 
antly stiff and ?rm and lacked the desired absorbency, 
which should preferably be at least ?ve or six times the 
fabric weight when the fabric is immersed in water for 
one minute, drained for one minute, and the percent 
age of retained water is determined by weighing the sat 
urated sample. 

It has now been found that two hitherto unap 
preciated factors, considered jointly, have a pro 
nounced in?uence on the launderability and abrasion 
resistance of products made according to U.S. Pat. No. 
3,507,943. The ?rst factor relates to the size, spacing, 
and orientation of the quadrilateral areas of maximum 
bonding, where a land on one roll traverses a land on 
the second roll, as explained more fully below. 

Brie?y, the process of this invention produces a non 
woven fabric in which a parallel set of diagonally ori 
ented modulated bonding lines, alternating with a set of 
substantially unbonded fluffy ribs, runs in a single non 
intersecting direction across the face of the fabric. 
The second factor is that while nonwoven fabrics of 

viscose rayon blended with a thermoplastic binder ? 
ber, bonded according to U.S. Pat. No. 3,507,943, will 
usually not survive a single washing in a Bendix washing 
machine, replacing the rayon ?ber fraction with a 
blend of rayon and bleached absorbent cotton ?bers 
has the dramatic and unexpected effect of greatly in 
creasing the durability of the nonwoven fabric, en 
abling it to survive up to four or ?ve launderings in a 
Bendix washing machine without disintegration, and 
leaving the fabric still useful as a wiping cloth. 

It is an object of this invention to produce a nonwo 
ven wiping cloth which is durable to laundering. 

It is a further object of the invention to produce such 
a wiping cloth comprising a blend of bleached absor 
bent cotton ?bers, viscose rayon ?bers, and thermo 
plastic binder ?bers, in which the binder ?bers are acti 
vated by heat and pressure in a selected pattern to bond 
the total ?ber content of the fabric into a unitary struc 
ture. 
Further objects of the invention will appear from the 

following description and drawings, in which: 
FIG. 1 represents a pair of press rolls for forming the 

particular bonding pattern essential for producing a 
washable nonwoven fabric. 
FIG. 2 is a representation of a section of a nonwoven 

fabric processed through the rolls of FIG. 1. 
FIG. 3 is a stylized representation of the pressure pat 

tern produced by the rolls of FIG. 1. 
As explained in U.S. Pat. No. 3,507,943, incorpo 

rated herein by reference, the pair of helically 
engraved rolls 10 and 12 are mounted in a calender 
frame and are provided with backup rolls, journals, and 
conventional means for applying pressure. One or both 
rolls may be heated, in order to activate the thermo 
plastic binder ?ber content of the mixed ?ber web. 

In order for the heavily bonded areas to be arranged 
in such a con?guration that there is no natural line of 
cleavage in the machine direction of the fabric, it is es 
sential that a straight line drawn across the fabric shall 
pass through a multiplicity of such heavily bonded ar 
eas. For this purpose, and to produce the characteristic 
laundry-durable pattern of FIG. 2, certain criteria of 
roll con?gurations must be met. First, the width of the 
lands on one of the rolls should be at least twice the 
land width on the other roll. Second, the helix angle on - 
the roll with the lesser land width shall be different 
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from the helix angle on the roll with the greater land 
width. ' 

' Referring to FIG. 1, by helix angle is meant the incli 
nation of the helical land to the horizontal axis of the 
roll, as shown at A on the upper roll 10, with land width 

’ L1 and pitch ‘P,, where pitch refers to the combined 
width of a land and a groove — i.e., the repetition of 
a pattern. 
The helix angle 13 on the lower roll 12, with land 

width L2 and pitch P2, is less than the helix angle B on 
- the upper roll 10. In general, in order to give the de 

sired durable pattern of FIG. 2, the helix angle of one 
. roll should be between 50° and 75° to the horizontal, 
and the helix angle of the other roll should incline be 
tween. 15° and 45° to the horizontal. 

In order to form a launderable nonwoven fabric with 
a soft hand and at least 500 percent water pickup, it is 
desirable that the heavily bonded areas, shown as black 
quadrilaterals in FIG. 3, constitute not over 35 percent 
of the total area of the fabric. For this purpose, the land 
width Ll of the upper roll 10 may be in the vicinity of 
0.075 inches, ‘and the pitch Pl may be about 0.130 
inches. With dimensions of this sort, the land width L2 
of the lower roll 12 may be about 0.035 inches, and the . 
pitch interval P, of the lower roll about 0.065 inches. 
These are to be taken as illustrative and not restrictive 
?gures, the critical point being that the pitch P1 of the 
roll 10 be between two and three times the pitch P2 of 
the roll 12 with the narrower lands. 

In this manner, an autogenously bonded fabric is 
formed, which is held together by the fusion of the 
binder ?ber content with the rayon and cotton ?bers. 
The fabric is characterized by a set of diagonally 
inclined ribs of substantially unbonded mixed ?bers, 
inclined at an angle of between about 30° and about 60° 
to an axis drawn across the machine direction of the 
fabric. These ribs, 18 in FIGS. 2 and 3, alternate with 
a similarly-inclined set of ribs 14, which are modulated 
bonding lines. By modulated is meant that these lines 
consist of alternating quadrilateral areas 15 of maxi 
.mum compression, where the binder and non-binder 
?bers are strongly bonded, and similar areas 16 where 
the degree of inter-?ber bonding is intermediate. Char 
acteristically, the unbonded continuous ribs 18 will ap 
pear, in cross-section, at least 8 or 10 times as thick as 
the strongly-bonded quadrilateral areas 15, and 2 to 3 
times as thick as the intermediately-bonded areas 16. 
This alternating arrangement of bonded and unbonded 

, ribs imparts an exceptional ef?ciency to the fabric in 
wiping and cleaning'operations. 
Following the general calendering procedure set 

forth in US. Pat. No. 3,507,943, rolls l0 and 12 were 
heated to 460°F. and loaded with a pressure equal to 
150 pounds per inch of nip width. Through this nip 
there was processed a web of intimately blended and 
intermingled ?bers consisting of 20 percent 1.8 denier 
19/ 16' inch polypropylene ?bers, 50 ‘percent bleached 
absorbent cotton ?bers, and 30 percent 1.5 denier 1 
9/16 inch dull crimped rayon ?bers. 
The resultant fabric is shown schematically in FIG. 2, 

where the quadrilateral areas 15 represent the crossing 
of a land of one roll over a land of the other roll, and 
,hence represent areas of maximum compaction and fu 
sion of the polypropylene fibers to the rayon and cotton 
?bers. Each of the longer sides of the quadrilateral 
areas 15 is fully bounded by a quadrilateral area 16, 
where a land has traversed a groove in the rotation of 
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4 
the heated rolls, but where heat radiating from the land 
area has effected an intermediate degree of compres 
sion and fusion. These intermediate areas 16 of partial 
bonding, alternating with the highly compressed, fully 
bonded areas 15, may be considered as creating a mod 
ulated line-bond pattern in which lines of uni?ed ?bers, 
14, run diagonally across the face of the fabric. Each 
of the lines 14 is contiguous to a lofty rib 18 of substan 
tially uncompacted ?bers. 
The proportions of the ?bers used in producing a 

launderable wiping cloth may vary, but the presence of 
a certain amount of cotton does seem to be essential to 
provide abrasion resistance, while minimizing the for 
mation of fuzz, lint, and broken fibers which are unde 
sirable in a wiping cloth. In part this may be due to the 
twisted rugose contour of cotton ?bers, and their abil 
ity to form strong bonds with thermoplastic ?bers. In 
part, also, it may be due to the fact that while the dry 
strengths of viscose rayon and cotton may be of similar 
orders of " magnitude, in grams per denier, the wet 
strength of cotton ?bers is 1 10 percent to 130 percent 
of their dry strength, while the wet strength of viscose 
rayon ?bers is between 44 percent and 54 percent of 7 
their dry strength. As a general rule, durable and laun 
derable wiping cloths can be made by this process 
wherein the proportion by weight of viscose rayon ? 
bers lies between 20v percent and 50 percent; the 
bleached absorbent cotton ?bers between 30 percent 
and 50 percent; and the thermoplastic binder ?bers be 
tween 15 percent and 30 percent. Various thermoplas 
tic ?bers may be used, such as polypropylene, polyvinyl 
acetate-polyvinyl chloride copolymers, plasticized cel 
lulose acetate, and the like, with polypropylene being 
the thermoplastic ?ber of choice. 
Having thus disclosed our invention, we claim: 
1. An autogenously bonded launderable nonwoven 

fabric suitable for use as a wiping cloth which com 
prises a web of intermingled unspun and unwoven cot 
ton ?bers, rayon ?bers, and thermoplastic binder ? 
bers, 

said binder fibers being strongly bonded to each 
other and to said rayon ?bers and said cotton ?bers 
in spaced-apart sets of quadrilateral areas, 

said quadrilateral areas lying in depressed diagonal 
lines which are inclined at an angle of between 
about 30° and about 60° to a line normal to the ma 
chine direction axis of the fabric, 

the length of the longer side of said quadrilateral 
areas being between 2 and 3 times the shorter side 
of said areas, 

the strongly bonded quadrilateral areas each being 
bounded on their long sides by similarly~shaped 
areas in which the binder ?bers are less strongly 
bonded to the rayon and cotton ?bers, 

the depressed diagonal lines containing the alternat 
' ing sets of quadrilateral areas alternating in turn 

with thick ribs of similar inclination, 
said ribs being composed of substantially unbonded 
?bers. 

2. The product according to claim 1 in which the vis 
cose rayon ?bers constitute between 20 percent and 50 
percent by weight of the total ?ber content; the cotton 
?bers between 30 percent and 50 percent; and the 
binder ?bers between 15 percent and 30 percent. 

3. The product according to claim 2 wherein the 
binder ?bers are polypropylene fibers. 


