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1 
The present invention relates to a novel web 

material and method of making same. More 
particularly, the invention relates to a web prod 
uct and method of making same wherein the ‘ 
product is a highly porous, absorbent, soft, low 
density web of unique appearance and good ten 
sile strength composed of uniformly intermingled 
unwoven synthetic ?bers bonded together at in 
tersections of the ?bers by small discrete de 
posits of insoluble sodium carboxymethylcellu 
lose, the latter being chemically unaltered and 
being present in relatively small amount and dis 
tributed in minute spots substantially uniform 
ly throughout the web. 
The web material of the present invention has 

particular usefulness in situations where high 
porosity and good absorbency are essential. On 
the other hand, the unique and pleasing appear 
ance of the material and its softness render it 
desirable for many uses regardless of porosity 
and absorbency requirements. In many cases, 
the combination of all of these characteristics 
has been long sought for in the art. In many 
of the uses of the new material of the present in 
vention which have been carried out successfully 
results are obtained which greatly surpass in de 
gree and kind the results which have been ob 
tainable with the best materials available here 
tofore for such purposes. In this connection, it 
is a feature of the invention that the web prod 
uct produced may be varied in many particulars 
such as weight and strength to ?t the particular 
needs of a contemplated use, and the cost of the 
web material is su?iciently low so that it may be 
used economically in products of relatively in 
expensive types. Among the many uses of the 
web product of the invention wherein the novel 
characteristics of the web enhance the utility and 
desirability of the product may be mentioned in 
fusors, such as teabags: decorative material, such 
as draperies and curtains; surgical materials, 
such as catamenial bandages; ?ltering materials, 
such as milk ?lters; packaging material includ 
ing materials for packing and cleaning lenses; 
stencil sheets and the like. 
A principal aim of the invention is to produce a 

web by a wet deposit method on paper-making 
machinery utilizing ?bers to form the web which 
are made up entirely of synthetic ?bers and are 
at least six millimeters in length and preferably 
longer up to and including ?bers of textile length; 
wherein despite the great length of the ?bers and 
their tendency to ?occulate or ball up when sus 
pended in water, a uniform controlled distribu 
tion and dispersion of the ?bers is obtained; and 
wherein despite the lack of bonding action of the 
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2 
?bers themselves, a coherent web of good strength 
is produced even in very thin or light weight webs 
without materially altering the physical charac 
teristics of the web such as its porosity, soft-_ 
ness and unique appearance. 
As mentioned above, the ?bers which are se- ' 

lected for use in accordance with the present in 
vention are composed entirely of synthetic ?bers 
by which is meant ?bers formed commercially by 
spinning or extruding ?ber forming materials 
into continuous ?ne ?laments or threads. Among 
them may be mentioned particularly the ?bers 
formed from cellulose esters such as viscose rayon 
and acetate rayon; cellulose ethers such as ethyl 
and benzyl cellulose; vinyl compounds including 
vinyl chloride, vinyl acetate, and the copolymers 
of the same; polymers of styrene; polyamides, 
i. e. nylon; and proteinaceous materials such as 
casein and soybean proten. In dealing with 
?bers of the length of six millimeters or more in 
paper-making machinery, it is essential that the » 
?bers be uniform in length and thickness and 
such control can be attained only by the use of 
?bers which are formed synthetically as men~~ > 
tioned above. Synthetic ?bers are conventional- ~ 
1y formed, by spinning or extruding, into con 
tinuous uniform ?laments of any desired denier. 
and may be cut accurately thereafter to any de 
sired length. Furthermore, such synthetic ?bers 
are characterized by a natural sheen or silk-like 
appearance which is carried over substantially 
undiminished into the ?nished web of the inven 
tion thereby giving the web a distinctive and 
pleasing appearance not attainable heretofore in 
the products formed on paper-making machinery. 
Furthermore, within the ?eld of synthetic ?bers 
there may be selected ?bers of varying ,absorb- , 
ency, wet strength, chemical stability, thermo 
plasticity, etc., to meet the particular require 
ments desired in the ?nal product. In addition, 
the synthetic ?bers do not hydrate or degenerate 
to any appreciable extent when handled in aque 
ous solutions whereby the original ?ber structure 
and characteristics are retained. Moreover, the 
domestic fabricators of synthetic ?bers are able 
to provide substantially unlimited quantities of 
uniform ?bers from materials of domestic origin ' 
and at low cost. 
In order to form webs of long length ?bers 

as utilized in the present invention on paper— 
making machinery, it is necessary to disperse and 
suspend the ?bers in copious quantities of water 
without entangling and ?occulating the ?bers. 
Prior to the present invention, such disper 
sions of ?bers of the length herein de?ned have 
been regarded as impracticable due to the tend 
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ency of the ?bers, which is greatly pronounced 
in the case of long ?bers, to ?occulate and ball 
up when suspended in water. A dispersion of 
?bers of the lorder-iof about 1 part-40f ?bers'to - 
5,000 part’swbf Water is believed "to be essential 5 
in order to carry out the invention and prefer 

ably is of the order of about 1 part of ?bers to 10,000 parts of water (approXimately->-1-~ lb. ‘of ?ber to 5 tons of water). 

It is therefore essential in ci-d'erlzfto practice ."1’9 
the invention to provide a material in the sus 
pension which will cause a free dispersion of the 
?bers therein. It also is essential; to provide a" ,1 
material which will be effective-whemthe"web. ‘I. 
is formed to lock the ?bers in the position in 15 
which they are deposited to givel-the web‘isuitw 
able strength and coherency without at the same 
time detracting from the desired physical proper; ~ 

ties of the web such as porosity, absorbency, and " 
appearance.-fsyntheticw?bers, of course, have20 
littleibondingl properties ,by ‘.theinselves";'and; will‘ ‘ -_ 
notiorni; a self-sustaining web, let ialone'a web‘ " 
of su'?icientvl-streng-th to ‘have utilityg 

I have found that thefaboverequirements'can " 
be met-by~a= single agent- which. may be added'25 
to thez’suspensionl-zof ?bers-in water and which .. 
will-rcarry-loutto sir/remarkably successful degree 
both thehfunction» of;producing" anon-?occulat- < 
ing 'uni-form ~distributionwand- dispersion of -‘ the‘ ' 
?bers “for web-forming- Apurposes/and the‘. ifun'c- ' 3O 
tion'-of~ ?xing-‘the, ?bers as deposited-in theweb - 
to -==produce-a~ coherent~structure::of adequate J 
strengths all :without adversely a?ectingi the de-IY 
siredT'pr'operties :of the, web and-‘resulting; in the; l 
production’ 'of' a; ' unique and 'novel <Web=~lil§é “man 35 
terial ‘having unusual: ~ advantages and ‘utility: as . 
aboveimentioned:slThis agent is'arpartioular type ; 
or'fo'rm ‘of sodium'carboxymethylcellulose,- some-m, 

times ': referred- ‘to - as "sodiuml cellulose- glycolate; whidh'iis "derived 'by ‘the reaction-10f alkali .cel- .40 

lulo's'e ' 'an'drimonochloracetic? acid-:1, Variations in ~ 
the? properties ‘of sodium?‘ lcarboxymethylcellulose; ' 
may‘occili'ffori'example by reasonhof'variations a 
in theide'gree'or substit'ution'ivof ' ‘carboXymet-hy-lr : 
groups ’per‘- anh'yd'roglucose unit J of the ‘cellulose/'45 
moleculeklas ' well "as by ‘variations-win‘ the: {uni-: 
formityr‘bf substitution i‘a‘ndl‘theiexactvplace or ~V 
places-‘of substitution in the“cellulbsahrolecule; 
all "of which 'factors“'are‘exceedinglymdi?‘lcult to ~ 
control.-v " JTh'eTtype‘pf sodium? icarboxymethylcele- r50 
lulbsé iproduct‘ whichis 'ess'entialT-foli' use ‘in ace w 
cordan'yc'e‘i’withi'the pres'entliinventionr'fls one in‘? 
which some-portions‘ ‘are’ completely soluble~ and-= 
thé'f'othehporti'ons are-‘not ;so1ub1e":butrhave: the?" 
chair‘a‘cteris'ticbf forming minutei‘or’microscop‘ #755 
sizei‘disérete igel’ particles fwhenl‘fidispersedz: ‘in .2 
water _ 

I have 'i'ou'ndtha't at the ‘present time/‘the‘selec- 7-‘ 
tion'of ‘a suitable‘ sodium'-‘carb'oxyniethylcellulose‘:I 
product 'for'u'se in accordance'with' theipresent 560 
invention‘ "cannot be’fpre‘clicatedi' on A any : known " 
variation’s'in the‘manufacturing procedure, or by? 
reliance‘upon‘any vof 'theu'sual‘ tests now em-‘v 
ploye‘d‘in g'ra'ding'or differentiating sodium car 
boiiymethylcellulose'products. For" example, ‘it is 65 
conventional in the commercial- production of‘ 
sodium carboxymethylcellulose to grade'the prod-i 
uc'ffon the‘basis‘of the degree'of 'sub'stitution'foi 
carbcllymethy'l'grcups per glucose unit this be- ' 
lngfin'g'eneraiya measure of the solubility or the ’ 70 
product.‘ However, I havefou‘nd ‘that some ‘lots 
of a'particular'grade will‘not be satisfactory for‘ 
thé'purpose’of the'pres‘ent invention'while other > 
lots" ' “cf "the““same' " grade ‘produced ' by "the " "same 1 
manufacturer will ‘ be " entirely ' satisfactory, this-r75 

4 
despite the fact that the lots are believed to be‘ 
made up by employment of identical techniques 
and under identical conditions. In general, how~ 
ever, TLhaVe found'the most likely ‘sources of lots 
of sodium carboxymethylcellulose which ‘can be 
used in accordance with the invention to be the 
commercially available grades having a substitu 
tion.value,in the range of 0.3 to 0.75. 
A testawhichlzhave devised for selection of 

'a: sodium. carboxymethylcellulose product which 
is suitable forrusein accordance with the present 
invention is to disperse a sample of the product 
in waterqand then pass the dispersion through 
a ?ne" screen-czhaving, openings of the order of 
105,625 bpenings 'p'ersquare inch, If the sodium 
carboxymethylcellulose product being tested is: 
suitable‘) for use in accordance with the inven- 
tionnthere will be deposited on the screen a“ 
multitude or very small microscopic gel particles 
which when dried to 5constant weight and? 
weighed will be'foun'd'rto be ‘equal'vfto‘ about 2'to 
25%‘of the-‘weight of thelbriginalvsample.izApea:, 
parently'the" portion-‘10f thei‘sodium; carboxy' .= 
methylcellulose which "is deposited on the screenv‘w“ 
is a water insoluble'form thereof while the ‘Tpor—- ‘1 
tion which passes through‘ the screen‘with the’; 
Water is a water 'solubleform; 
When a sodium carboxymethylcellul’o'se prod- ‘ 

uct selected as described above is employedwith” 
the‘selected ?ber's'of long ‘length which" are utie“ 
lize'd' in accordance 'with-the‘present' inventiom" " 
there results'a rlon-flocculatilngr iuniformidis-"w 

persi'on 'of the "?bers permitting ‘the‘iwet laying‘ of a controlled and uniform’webpf unique/ap 

pearanc'ev and in addition -the‘~’?bers vwhen‘iormed 
into a‘ web are bonded-together‘ by very vvminute , 
discrete particles 'of the sodium carboxymethyl 
cellulose which gives the web- coherency-and pro- 
duces ‘a useful‘ product having" the unexpecteda' 
advantagesherein' described; The ‘sodium car-"~ 
boxymethyl‘celhllose' utilized-is not‘ chemically f; 
altered in any vvayyduringtheE operation of the" 
method of my invention and ‘the portion present " 
in the ?nal‘ product. is‘ exactly the same chem 
icallly as at the‘outsetof the process. 

It is believed-as alresult of the discovery of " 
the present invention that the completely soluble" , 
portions of a sodium carboxymethylcellulose: , 
product are probably'responsible for the dis-_ 
,persing-properties thereof, and that'the in.-v 
soluble‘ gel-forming portions,are'responsible for 
the- bonding properties ‘thereof. .It ‘is contern- , 
plated, that in the future additionalknowledge ,_ 
may be gained as to thelprQduc-tion of sodium 
acarboxymethylcellulosel which i will ‘permit the' 

complete.epredetermination‘ l, ‘of . the“ .;properties thereoito' permit. the preselectionrof a. particular; 

grade-for use. in accordance with‘this invention, , 
or conceivablylther-e may resultltheproduction " 
of gradesconsisting entirelyof soluble material 
andinsoluble gel-forming ,material “which, may, ., 
be ‘subsequently. .admixed~...in., desired proportions,“ 
for use in thislprocessmUntil: such time,~whowl-.- 
ever, the invention may==~be-practiced~success—= 
fully and satisfactorily in accordance-with the 7 
teaching -herein.- . 

In order to carry out the ‘web'forming-opera- » 
tions "of the process of the >present-=-invention~, a 
first step'is to 'form'a relatively "thick s'lurry'of - 
the'selected synthetic‘?berrin water-with the ‘ 
selected sodium‘ carboxymethylcellulose product. i 
The manner in which this‘is done is not critical; = 
For example, I have found it convenient to ‘in 
troduce thesodium carboxymethylcellulose in dry‘“ 
powder formeldirectlyto a slurryrof r?beltin, wateri 
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in a mixing device such as a conventional beater. 
When utilizing a heater as a mixing device for 
this purpose, it is advisable to adjust the beater 
roll well above the bed plate of the machine so 
that no beating of the ?ber takes place and with 
the result that the beater roll acts merely as an 
agitating and mixing device. On the other 
hand, it may be preferred to premix the pow 
dered sodium carboxymethylcellulose in water 
prior to adding it to the ?ber slurry. Premixing 
can readily be accomplished in any convenient 
mixing device such as a tank provided with means 
for slow agitation As mentioned above, the 
synthetic ?laments or threads selected are cut 
to provide ?bers of not less than 6 millimeters 
in ?ber length and up to and including textile 
?ber lengths. In general, I prefer to utilize a 
synthetic ?ber having a denier in the range of 
11/2 to 5. _ 
By way of example, a preferred concentration 

of the slurry at the above stage of the process 
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may be about 11/2 parts of ?ber to about 50 parts v 
of water, although, of course, this may be varied 
over a wide range as may be found to be con 
venient. Prior to forming a web, of course, the‘ 
slurry is greatly diluted to the extent referred 
to hereinbefore. 
The amount of sodium carboxymethylcellulose 

which is added to the slurry is dependent in part 
upon the proportion of insoluble gel-forming por 
tions and soluble portions of the selected product 
as well as upon the desired properties of the web, 
it is intended to produce. In general, this 
amount may vary from as little as one part of the 
selected sodium carboxymethylicellulose to twen 
ty-?ve parts of ?ber to as high as one part 
thereof to ?ve parts of ?ber. 

- Inasmuch as the completely soluble portion 
of the selected sodium carboxymethylcellulose 
apparently is responsible for its dispersing qual 
ities while the insoluble gel-forming portion ap 
parently is responsible for its bonding proper 
ties, it will be apparent that a selected product 
which is high in content of the former will pro 
vide good dispersions but weak bonding when 
present in small amount, while a selected prod 
uct which is high in content of the latter will 
tend to give good bonding but will be less eifec 
tive as a dispersing agent when present in small 
amount. In general, it is necessary to have a . 
minimum of 3% parts of the completely soluble 
portion of the sodium carboxymethylcellulose 
product to 100 parts of ?ber in order to obtain 
adequate dispersion of the ?bers and a minimum 
of 1% parts of the insoluble gel-forming portion 
to 100 parts of ?ber in order to produce a self 
sustaining web. In most instances, it will be 
preferred to operate well above these lower limits 
although it generally is not desirable to exceed 
a concentration of the order of about one part of 
the insoluble gel-forming portion to ten parts 
of ?ber for at this concentration and above, the 
formed web becomes too stiff for most purposes. 
By way of speci?c example which is given to as 
sist in the understanding of the invention and 
not by way of limitation, I have found that 100 
parts of ?ber to about ?ve parts of a sodium car 
boxymethylcellulose having a 25% gel-forming 
content will give good web formation and will 
produce a very soft and flexible web of moderate 
tensile strength; when the sodium carboxy 
methylcellulose content is increased to about 12 
parts, good web formation continues and there 
is a very noticeable increase in web strength with 
some loss of softness and ?exibility; and upon in 
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crease of the sodium carboxymethylcellulose to 
20 parts a very strong and stiffer web is produced 
with good web formation. 

After a slurry has been formed of the desired 
proportion of ?ber and sodium carboxyrnethyl 
cellulose, the formation of a web may then be 
carried out. To form the web, the slurry of ?bre 
containing the sodium carboxymethylcellulose is 
introduced into the headbox of a paper forming 
machine in proportion to the amount of water 
separately introduced therein to form the highly 
diluted ?bre dispersion hereinbefore mentioned. 
It is preferred to carry out this portion of the 
method of the present invention by utilizing an 
apparatus of the type described in my prior 
Patent No. 2,045,095, issued June 23, 1936, to 
which reference may be made for details of con 
struction and operation. An important feature 
of apparatus of this type is the use of a headbox 
for receiving the dilute ?bre dispersion which 
cooperates with a Fourdrinier wire mounted for 
travel in an inclined plane adjacent the front of 
the box. By such novel arrangement of the head— 
box and Fourdrinier wire, it is possible to form 
a‘ uniform deposit of intermingled ?bres on the 
wire to produce the desired web formation of the 
present invention from the highly dilute ?bre 
dispersion herein described. 
As described in my prior Patent No. 2,045,095, 

the major portion of the water is separated from 
the ?bres during the deposit of the ?bres on the 
inclined portion of the Fourclrinier wire and 
flows freely into a collecting tray or “save-all” 
from which it may be recovered for reuse. 
Partial additional drying of the web while on the 
Fourdrinier wire may be accomplished by the 
use of suitable suction boxes over which the wire 
travels. Finally the web is diverted from the 
Fourdrinier wire through a conventional battery 
of drying rolls some or all of which may be 
steamheated to facilitate drying and then'wound 
up on a reel. 

I have found that it is particularly important 
in the practice of my invention to utilize pumps, 
feeding apparatus, etc. for handling the ?bre 
dispersion which are free of sharp edges and 
rough surfaces. Because of the exceedingly great 
length of the ?bres utilized in accordance with 
the invention as distinct from ?bres of ordinary 
paper making lengths, they have a tendency to 
snag on any sharp projections with which they 
come in contact. Very frequently small deposits 
of ?bres will build up on such projections until 
of sufficient weight to break loose and then will 
deposit on the web without becoming redispersed, 
thus forming undesirable clots or lumps in the 
?nished web. 

. It is a particular advantage of my invention 
that the weight or thickness of the'webs pro 
duced may be varied over a wide range without 
affecting their uniform and integral structure 
and by simple control of the process. I have 
found that by increasing the dilution of the ?bres 
in the headbox and/or decreasing the area of 
contact between the headbox and the Fourdrinier 
wire, webs of decreasing thickness can be made. 
By my method, webs of a very thin gossamer type 
having somewhat the appearance of a cobweb 
and running as light as 50 grains per square ‘yard 
can be produced. On the other hand, by increas 
ing the ?bre concentration in the headbox and/or 
increasing the area of contact between the head 
box and Fourdrinier wire, the weight of the webs 
may be increased to as high as 1/2 pound per 
square yard. ' ' 
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Forrmost-iusespit ‘will.’ bee-desired ‘ to'iorin. a web* 
composed of ;?bresfwhic'h:are deposited; without’ 
any distinctive orientation'.'-An' advantage’of 
such~.webs: is. a substantiallyfuniform tensile 
strength either lengthwise‘ or transverselyof thev 
web.--:It is an advantage of- my invention that by 
care?ilrcontrolrof the-?ower dilute ?bre dis~ 
pelrsionrin the‘headbox relative to the'speed‘ of' 
travelof' the Fourdrinier'wire, such an‘unoriented 
uniform deposit can'be accomplished; ' Ingenr 
erai, the ?bres 'will‘deposit ‘on the wire'in general 
relationship to the ?ow of the ?bre dispersion in 
the" headbox>at. the varea - of contact with the 
Fourdrinier-wire.- .' When ‘the rate of ?ow of the 
?bre dispersion? is properly ccordinatedwith the 
rate .offtravel of:.thei~Fourdrinier wire, the fibres‘ 
maybe deposited-inthe. form of small swirls 'giv— ~ 
ing:.thei webia uniform texture and a very. dis-» 
tinctiverand. appealing. appearance. - Inv some 
instances,~it maybe preferred to=form a web hay-' 
inga pronounced ?breiorientation'either across 
orlengthwiseiof the web. ‘This may be readily 
accomplished'in accordance with the invention 
by‘a?ecting the direction of/?ow of the dispersion 
in-‘ithe headbox.~ For example, when“ the -. 
Fourdrinier wire is run at a lower rate of speed, 
the ?bres ‘will tend ‘to deposit'transversely of the 
machine and, when it is run at higher speeds, the 
?bres'tend to deposit extending generally inthe 
machine ‘direction. ~> 
Bythe- employment of paper making machinery, 

it is possible, of course, to form webs of con» 
tinuous length and any ‘suitable width depending 
upon the vcapacity of the machines available. 
Web ‘widths up to 200inches, for example, are 
readily possible on present day paper machinery. 
Asa result, the unique andnovel web material 
of the present invention may be produced in 
large‘quantities and‘ ata relatively low cost. 

Ingeneral; it will be preferred to form the webs ,, 
of thepresent invention entirely‘ from a speci?c 
selected ?bre such as viscose rayon ?bre,'for ex~ 
ample, but in some‘cases‘as where the Web is to 
be. utilized'for making heat scalable teabags, it 
maybe vpreferred'to utilize'more than one kind 
of?bre andto deposit different concentrations 
of'the'resp'ective ?bres in opposite faces of the 
web. » Such a modi?cation'of my‘ present inven-‘ 
tion is readily possible by following the procedure 
disclosed in my prior Patent No. 2,414,833, issued 
January .28, 1947. .In‘this'modi?cation, the web 
is formed as .before:except_that ‘a second‘ ?bre 
dispersion containingsga di?erent selected : ?bre » 
such as Vinyon ?bre is floated :on top of the ?rst 
?bre dispersion in .theqheadbox‘thus causing a 
deposit of the second. ?bre predominantly in the 
upper face of the web. 
The-web-like material’produced in accordance 

with the present invention has a unique and dis- ' 
tinctive ‘appearance and ‘structure which clearly 
distinguishes it from any products heretofore 
made. ‘ The ?bres are thoroughly and uniformly 
dispersed‘iand- because of their great-length are‘ 
plainlyyisible in the ?nished sheet. The ‘web 
is of vvery lowdensity, being of the order of 0.2 
to OAgram-per cubicv centimeter. The interstices 
between the intermingled ?bres are also plainly 
visible and in thin sheets are so pronounced that 
it is possible --to look through the sheet'awithout 
difficulty. ‘The openness of the structure is par 
ticularly brought out by standard porosity tests. 
For example, when a sheet of the new web-likev 
material weighing .Ti‘axof an ounce per sq. yd. is 
subjectedto a vacuum equivalent to a 1/2 inch‘ of 
water, air will ?ow through the sheet=atarate> 
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such as softness and absorptiveness. 

8 f 
0fi772 cubic feet-per‘square'foot per minute: This; 
is :nea-rly eight times “the =porosity ofrthe most~ 
porous'sheets- of equal vvweight which’ have~been~ 
produced heretofore on-paper makingmachinery. > 
The ?bres themselves appear to be entirely un- ' 

changed'by the web forming method of my inven- ~» 
tion'andretain all oftheir original characteristics ~ 
of- appearance such-‘as sheen, translucency and‘ 
uniformity and'their original physical properties; 

sheet is held so as to ‘re?ect light, it has a very- 
silkyor silvery appearance‘ but,~on the other hand, ~ 
when held in close contact'with another surface, 
it is as translucent as glassine. ‘ , 

The, ?bres Iin~the web-likel-material-‘have no 
means of support Visibleto the nakedieye and by 
reason?‘ of the \opennesslandrlow density of the» 
structure, it comes as'a distinctsurpriseto~the~ 
casual observer that the material has any ~tensile> 
strength.~ 
By ~the~~use of-selective dyes and ‘- microscopic » 

examination, I have determined that'the?bres of: 
the‘ web are held' together by very small deposits 
or particles ‘of sodium carboxymethylcellulose~~ 
gum which appears to have ani'a?inity for de 
positing mainly'at the intersections of the ?bres 
and in general will not span across the‘ inter 
stices between the ?bres. '~ These spots or deposits 
of sodium carboxymethylcellulose‘are very small, 
being of the order of‘ only 1/25 to'l?i square milli-r 
meters in area. In ei‘iectythey appear to form a 
kind of spot weld between the ?bres which e?ecr 
tively locks them in deposited‘ position. ‘ Inas-" 
much as the sodium"carboxymethylcellulose has 
been unchanged chemically during the method of 
my present invention, it is evident that these 'de-' 
posits are the smallgel-like particles which I 
have identi?ed in-‘ordinary sodium' carboxy 
methylcellulose products. -' 

In the production of' the web-like“ material 'of 
the present invention,‘ it is an advantage that‘ 
the number of deposits and amount of the sodium‘ 
carboxymethylcellulose ‘gum 'in the web‘ may ‘be 
Varied over a wide'range depending 'upo'n‘the‘ 
amount andcharacter‘ of the sodium carboxy 
methylcellulose mixed with the ?bres, and ‘it also‘ 
is 'an'advanta'ge that adequate'tensile‘strength‘ 
for most purposes'can be obtained with very' 
small amounts of the‘ gum. ' For‘exampleyl have 
formed a web in accordance with the ‘invention 
having a weight of 130 grains per square yard in 
which' the average number ore-spots of sodium 
carboxymethylcelluloseTwas eonly about »7 per 
square millimeter and yet ‘the'web had a tensile 
strength of A1000 gram's‘per inch; In-gener‘all, I. 
prefer to keep the'percentage of sodium ‘carbony 
methylcellulose in the finished web ‘within the 
range of 1 to 5% by weight as this gives adequate 
strength without adversely affecting the‘desir'ed 
softness and porosity of the web. 
The small amount and character of the deposits“ 

of sodium carboxymethylcellulose ‘in ' the web 
taken‘together with the great length of thei?bres 
apparently explains the surprising porosity,- soft 
ness and translucency'of the ?nal product. Fur 
thermore, the sodium carboXymethylcellulos'e‘ it- ' 
self is practically transparent and, being in Such" 
small and'widely separated deposits, is virtually 
invisible in the'?nished web, thus accountingfor 
the unique appearance ‘of the web.‘ 
The'unique structure of the web-like material ’ 

of the present inventioncan befurther demon 
strated by tearing a sheet "of the material‘ in any’ 
dire‘ctio‘nzi Separationtakes place by an unlacing '’ 
of the ?bresfproducing-a deckle-edgei of 'distincl? 

When -the- ~ 
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tive appearance with the'long loose ends of the 
separated ?bres clearly visible. 
The material as described above is eminently 

suitable for all desired uses under dry conditions, 
but possesses low wet strength. This de?ciency 
can be readily overcome, however, by utilizing 
wet-strengthening treatments of the paper art. 
For example, I have found it desirable to Wet 
strengthen the web-like material produced as 
described above by running it through a viscose 
solution bath. This forms a very thin unnotice 
able transparent coating over the ?bres and par 
ticularly the sodium carboxymethylcellulose gum 
deposits which effectively prevents the weakening 
action of water, all without any deleterious effects 
upon the desired properties of the material such 
as softness, absorbency, and porosity. 

It thus will be seen that there has been de 
scribed a novel web-like material and method of 
making same, having great utility and usefulness 
in the art. It will also be apparent that the in 
vention will be subject to considerable variation 
by one skilled in the art in the light of the dis 
closure herein, and all such variations are in 
tended to be included within the scope of the 
invention. 

I claim as my invention: 
1. A thin, soft, absorbent, extremely porous and 

light weight web material of substantial strength 
consisting essentially of synthetic arti?cially- _ 
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formed ?bers having a ?ber length within the . 
range of from 6 millimeters up to and including 
textile ?ber lengths and uniformly distributed 
and intermingled in the form of a web with the 
?bers intersecting but spaced apart to form nu 
merous interstices, said ?bers being in their orig 
inal, non-binding, ?brous, unbeaten, ungelati 
nized and uncoalesced form but being ?rmly 
bonded together at their intersections by small, 
discrete, water-laid deposits of Water-insoluble 
chemically-unaltered sodium carboxymethylcel 
lulose having a substitution value of from 0.3 to 
0.75 and present uniformly throughout the web 
in an amount of from 1 to 5% of the weight of 
the ?nished web. 

2. A thin, soft, absorbent, extremely porous and 
low density web material consisting essentially of 
synthetic arti?cially-formed ?bers in original, 
non-binding, ?brous, unbeaten, ungelatinized and. 
uncoalesced form and having a ?ber length 
within the range of from 6 millimeters up to and 
including textile ?ber lengths, loosely deposited 
in uniformly distributed intersecting relationship 
with relatively large interstices therebetween but 
?rmly bonded together by a small amount of 
from 1 to 5% based on the weight of the web 
of water-insoluble chemically-unaltered sodium 
carboxymethylcellulose having a substitution 
value of from 0.3 to 0.75 and occurring principally 
as small discrete, water-laid deposits of from 
%5 to 1/4 square millimeters in area at the inter 
sections of the ?bers and uniformly distributed 
throughout the web. 

3. A thin, soft, absorbent, extremely porous 
web material of substantial strength having a 
maximum density of 0.4 gram per cubic centi 
meter and a maximum weight of 1/2 lb. per sq. 
yd. consisting essentially of synthetic arti?cially 
formed ?bers having a ?ber length within the 
range of from 6 millimeters up to and including 
textile ?ber lengths and uniformly distributed 
and intermingled in the form of a web with the 
?bers intersecting but spaced apart to form nu 
merous interstices, said ?bers being in their orig 
inal non-bonding, ?brous, unbeaten, ungelati 
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10 
nized and uncoalesced form but being ?rmly 
bonded together at their intersections by smallI 
discrete, water-laid deposits of Water-insoluble 
chemically-unaltered sodium carboxymethylcel 
lulose having a substitution value of from 0.3 to 
0.75 and present uniformly throughout the web 
in an amount of from 1 to 5% of the weight of 
the ?nished web. 

4. A thin, soft, absorbent, extremely porous 
and low density web material consisting essen 
tially of synthetic arti?cially-formed ?bers in 
original ?brous, unbeaten, ungelatinized and un 
coalesced form and having a ?ber length within 
the range ‘of from 6 millimeters up to and in 
cluding textile ?ber lengths loosely deposited in 
uniformly distributed intersecting relationship 
with relatively large interstices therebetween but 
?rmly bonded together at their intersections by 
small discrete, water-laid deposits of water-in 
soluble chemically-unaltered sodium carboxy 
methylcellulose, having a substitution value vvof 
from 0.3 to 0.75, said deposits ranging in area 
from 1/25 to 1A; square millimeters and the num 
ber thereof being of the order of 7 per square mil 
limeter of web. 

5. A thin, soft, absorbent, extremely porous 
and light weight web material of substantial 
strength consisting essentially of synthetic arti? 
cially-formed ?bers having a ?ber length within 
the range of from 6 millimeters up to and includ 
ing textile ?ber lengths and uniformly distrib 
uted and. intermingled in the form of a web with 
the ?bers intersecting but spaced apart to form 
numerous interstices, said ?bers being in their 
original non-binding, ?brous, unbeaten, unge 
latinized and uncoalesced form but being ?rmly 
bonded together at their intersections by small 
discrete, water-laid deposits of water-insoluble 
chemically-unaltered sodium carboxymethylcel 
lulose having a substitution value of from 0.3 to 
0.75 and present uniformly throughout the web 
in an amount of from 1 to 5% of the weight of 
the ?nished web. . 

6. A thin, soft, absorbent, extremely porous 
and light weight web material of substantial 
strength consisting essentially of synthetic arti 
?cially-formed viscose rayon ?bers having a ?ber 
length Within the range of from 6 millimeters up 
to and including textile ?ber lengths and uni 
formly distributed and intermingled in the form 
of a web with the ?bers intersecting but spaced 
apart to form numerous interstices, saidv ?bers 
being in their original non-binding, ?brous, un 
beaten, ungelatinized and uncoalesced form but 
being ?rmly bonded together at their intersec 
tions by small discrete, water-laid deposits of 
water - insoluble chemically - unaltered sodium 
carboxymethylcellulose having a substitution 
value ‘of from 0.3 to 0.75 and present uniformly 
throughout the web in an amount of from 1 to 5% 
of the weight of the ?nished web. ' 

7. thin, soft, absorbent, extremely porous 
and. 11ght weight web material of substantial 
strength cOnsisting essentially of synthetic arti 
?cially formed viscose rayon ?bers having a ?ber 
length within the range of from 6 millimeters up 
to andincluding textile ?ber length deposited in 
intermingled web form in admixture with syn 
thetic arti?cially formed ?bers of a copolymer of 
vinyl acetate and vinyl chloride, the latter being 
more concentrated in one surface of the web 
than the other, said ?bers being in their original, 
non-binding, ?brous, unbeaten, ungelatinized 
and uncoalesced form and being deposited in 
intersecting but spaced relationship to provide 
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numerous interstices, said web .being glhel‘d Lto 
,gether'by minute, water-laid particles of water 
.insoluble chemically-unaltered sodium .carboxy 
.methylcellulose having a substitution value of 
from 0.3 to 0.75 and occurringlas discontinuous 
'deposits at the interstices .of the ?bers'uniformly 
throughout the web and in an amount of from 
-1 to-5% of the Weight ofthe ?nished web. 

8.HA method of preparing a thin, soft, ‘highly 
absorbent and porous web material of lowdensity 
which comprises ‘forming a highly diluted aque 
ous slurry of unbeaten, synthetic, arti?cially 
.formed ?bers having a l?ber length Within the 
ranger-of from 6 millimeters up to and including 
textile ?ber lengths with the addition of. a small 
quantity of water-dispersible sodium .carboxy 
»methylcellulose having a substitution value of 
from 0.3 to 0.75 and containing from'2 ‘to 25% 
by weight of water-insoluble gel-forming ,par 
‘ticles, (said sodium carboxymethylcellulose ‘being 
added inan'amount of one part by Weight to 
.from 5 to 25 parts of ‘?ber by weight and having 
a dual .function in that the water-soluble con 
tent disperses and de?occulates the ?ber in the 
suspensionand the Water-insoluble particles bind 
the .?bers at their intersections .in the ?nished 
sheet, forming a web by .?owing the dispersion 
ontoa travelingmeshed sheet-forming screento 
cause the ?bers andiigel particles of sodium car 
boxymethylcellulose adhering to theintersections 
of the ?ber ‘to deposit uniformly thereon while 
permitting the remainder .of the slurry to ?ow 
rapidlyand freelythrough the screen, and dry 
ingthe webto causethe water-insoluble sodium 
carboxymethylcellulosecontained therein to bind 
the ?bers in deposited web form,\and maintain 
ing saidsodium carboxymethylcellulose in chem 
ically-unaltered formthroughout. 

9. .Amethod of preparing a thin, soft,.highly 
absorbent and porous web material of low density 
which comprises formingialhighly diluted aqueous 
slurry containing ‘from 5000 to 10000 parts of 
waterto .1 part by weight of "unbeaten, synthetic, 
arti?cially-formed ?bers ,having a ?ber length 
within therangeof from .6 millimetersruprto and 
including-textile ?ber lengths with the addition 
of a small quantity of waterdispersible sodium 
carboxymethylcellulose containingifrom 2 to,25% 
by weight of water-insoluble [gel-forming par 
ticles, said sodium carboxymethylcellulose hav 
ing:a substitution value of from 0.3 to 0.75 .and 
beingadded in an amountrof .onepart by weight 
to {from 5 to 25 parts of ?ber by weight and 
having. a dualfunctionin that the water-soluble 
contentdisperses and de?occulates the?berin 
the suspension and the water-insoluble particles 
bind the ?bers at their intersections :in the 1m 
ished sheet, forming a web 'by?owing the .dis 
persion onto a traveling ‘meshed sheet-forming 
screen to cause the ?bers and gel particles of 
sodium carboxymethylcellulose adhering to .the 
intersections of the ?ber to deposit uniformly 
thereon whilepermitting the remainder of the 
slurry to flow rapidly and freely through the 
screen, and drying the Web to cause the Water 
insoluble sodium carboxymethylcellulose .con 
tained therein to‘bind the ?bers in deposited 
Web form, .and maintaining said sodium car 
boxymethylcellulose in chemically-unaltered form 
throughout. 

110. ‘A method-of preparing'a thin,~soft, highly 
absorbent and porous Web material of lowdensity 
which comprises forming ahighly- diluted aqueous 
slurry containing from 5000 to 10000 ;parts of 
Water'to 1 part by weight of unheated, synthetic, 
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arti?cially-formed ‘?bers ‘having ‘a ‘?ber length 
in therange of 6 millimeters up to and including 
textile ?ber lengths'with'the addition of 'a small 
quantity of Water dispersible sodium 'carboxy 
methylcellulose containing from 2 to 25% by 
Weight of water-insoluble gel-forming particles, 
said sodium carboxymethylcellulose having .a 
substitution value v.of from 0.3 to 0.75 and being 
added in an amount of .one part by Weight ‘to 
from 5 to 25 parts .of ?ber by weightand having 
a dual function in that the water-soluble con 
tent dispersesand de?occulates the?ber in the 
suspension and the watereinsoluble particles 
bind the ?bers at their intersectionsin the ?n 
ished sheet, forminga web .by?owing the .dis 
persion onto a traveling meshed sheet-forming 
screen to .cause the ?bers and-gel particles'of 
sodium carboxymethylcellulose adhering to the 
intersections of the ?ber to deposit uniformly 
thereon while permitting the remainder of .the 
slurry to ?ow rapidly and .freely through the 
screen, and drying the webto cause the Water 
insoluble sodium .carboxymethylcellulose con 
tained therein to bind the ,?bers in deposited 
web form, and maintaining said sodium carboxy 
methylcellulose in chemically-unaltered form 
throughout. 

11. A method of preparing. a thin, soft, highly 
absorbent and porous-web material of low‘density 
which comprises forming .a highly ‘diluted aqueous 
slurry of unbeaten,~synthetic, arti?cially-formed 
?bers having a ?ber length awithin therange-of 
from 6 millimeters up to and including textile 
?ber lengths with the addition'of a small quan 
tity of water dispersible sodium carboxymethyl 
cellulose containing from .2 to 25% .by weight 
of water-insoluble gel-forming particles, .said 
sodium carboxymethylcellulose :having a .sub 
stitution value of from 0.3 to 0.75 and being 
addedinan amountsui?cient to providea mini 
mum of 3% parts of completely soluble sodium 
carboxymethylcellulose'and vfrom v1 1/4 to .10 -.parts 
of Water-insoluble gel-formingparticles to 100 
parts of ?ber by Weight, said completely soluble 
portion beingle?ectiveto uniformly disperse and 
de?occulate the said ?bers, forming a Web by 
?owing the dispersion onto a traveling meshed 
sheet-forming screen to cause the ?bers and gel 
particles of sodium carboxymethylcellulose ad 
hering to the intersections of the ?ber to deposit 
uniformly thereon uwhile permitting the ,re 
mainderof :the .siurryto ?owrapidly and freely 
through the screen, .and drying the web to cause 
the water-insoluble sodium icarboxymethylcellu 
lose contained therein to bind the ?bers .in .de 
posited Web form, and maintaining said sodium 
carboxymethylcellulose in chemically-unaltered 
form throughout. 

12. A.-metnod of preparing a thin, soft, highly 
absorbent and, porous Web material of low density 
which comprises forming a highly diluted aqueous 
slurry of unbeaten, synthetic, arti?cially-formed 
?bers having a ?ber length vwithin the range of 
from ,6 millimeters up to and including textile 
?ber lengths with the addition of: a small quantity 
of water-dispersible sodium carboxymethylcellu 
lose containing from 2to.25% by weight of water 
insoluble gel-forming particles, said sodium 
carboxymethylcellulose having a substitution 
value of from 0.3 to 0.75and being added in an 
amount-of one part by Weight to from 5 to 25 
parts of ?ber by weight and having a dual func 
tion in that the water-soluble content disperses 

' and=de?occulates~the ?ber in the suspension and 
75 the water-insoluble particles bind the ?bers at 
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their intersections in the ?nished sheet, forming 
a web by ?owing the dispersion onto a traveling 
meshed sheet-forming screen to cause the ?bers 
and gel particles of sodium carboxymethylcellu 
lose adhering to the intersections of the ?ber to 
deposit uniformly thereon while permitting the 
remainder of the slurry to flow rapidly and freely 
through the screen, and drying the Web to cause 
the water-insoluble sodium carboxymethylcellu 
lose contained therein to bind the ?bers in de 
posited web form, and maintaining said sodium 
carboxymethylcellulose in chemically-unaltered 
form throughout. 

13. A method of preparing a thin, soft, highly 
absorbent and porous Web material of low density 
which comprises providing a sodium carboxy 
methylcellulose compound having a carboxy 
methyl substitution value of from 0.3 to 0.75 
which when dispersed in water and passed 
through a screen having approximately 105,625 
openings per inch will yield from 2 to 25% (by 
dry weight) of microscopic gel-forming particles, 
said carboxymethylcellulose having a dual func 
tion in that the water-soluble content disperses 
and de?occulates the ?ber in the suspension and 
the water-insoluble particles bind the ?bers at 
their intersections in the ?nished sheet, form 
ing a highly diluted aqueous slurry of unbeaten, 
synthetic, arti?cially-formed ?bers having a ?ber 
length within the range of from 6 millimeters 
up to and including textile ?ber lengths with the 
addition of one part of said sodium carboxy 
methylcellulose to from 5 to 25 parts of ?ber by 
weight, forming a web by ?owing the dispersion 
onto an inclined traveling meshed sheet-forming 
screen to cause the ?bers and gel particles of 
sodium carboxymethylcellulose adhering to the 
intersections of the ?ber to deposit uniformly 
thereon while permitting the remainder of the 
slurry to flow rapidly and freely through the 
screen, and drying the web to cause the water 
insoluble sodium carboxymethylcellulose con 
tained therein to bind the ?bers in deposited web 
form, and maintaining said sodium carboxy 
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methylcellulose in chemically-unaltered form 
through-out. 

FAY H. OSBORNE. 
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