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1. 
This invention relates in general to paper mak 

ing and in particular to a process of making paper 
and to the paper products so produced and in 
cludes correlated improvements designed to en 
hance the properties, characteristics, and uses of 
such products. The expression "paper' as emi 
ployed in the following specification and in the 
appended claims is intended to include all water 
laid fibrous products produced from fibres hav 
ing a paper-making length and includes products 
which are flexible or stiff, thin or thick, soft or 
hard. 
This application is a continuation-in-part of 

my co-pending application Ser. No. 300,876, filed 
October 23, 1939, (now Patent 2,459,803) which 
application is a continuation-in-part of applica 
tion Ser. No. 157,018, filed August 2, 1937, now 
U. S. 2,253,000. 

Heretofore in the manufacture of paper it has 
been customary to rely for strength almost Solely 
upon the inter-felting of the fibres during the 
deposition of the fibres from an aqueous disper 
sion. It is well known that unless great care is 
used in the proper beating of the pulp, in the 
felting, and the calendering of the resulting 
paper, the products produced by conventional 
paper-making processes are deficient in tear re 
sistance, fold resistance, and bursting strength. 
Moreover, unless water-insoluble sizes are emi 
ployed for binding the fibres together, paper prod 
ucts made by conventional processes are not re 
sistant to tearing when Wet. 

Heretofore some attempts have been made to 
bind together the paper fibres in paper products 
by mixing with the paper fibres a cellulose deriva 
tive and thereafter Subjecting to heat and pres 
sure or solvents to render the cellulose derivative 
fibres tacky in an attempt to cause these fibres 
to fuse or adhere to the non-adhesive paper 
fibres. Owing, however, to the inherent chemical 
and physical characteristics of cellulose deriva 
tives, the products produced by such prior proc 
esses have not been entirely satisfactory. Among 
other things, cellulose derivatives, such, for ex 
ample, as cellulose nitrate, cellulose acetate, and 
the like, are characterized by being inherently 
non-thermoplastic, that is, when they are heated, 
they soften but do not become adhesive or tacky. 
To render cellulose derivatives truly thermoplastic 
and adhesively tacky by heat and pressure alone, 
it is necessary to incorporate suitable plasticizer 
in the cellulose derivative, but the use of such 
plasticizers increases the manufacturing difficul 
tles and the cost of the resulting product. On the 
other hand, when an attempt is made to render 
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cellulose derivatives adhesively tacky by use of 
Organic solvents, it is found that the solvent does 
not penetrate the fibrous product uniformly and 
that when the solvent evaporates, there is de 
posited on the fibres in the product such a thin 
and friable coating of the cellulose derivative that 
the resulting bond is insufficient to achieve the 
correlated objects of the present invention. 
Moreover, the use of organic solvents in a paper 

mill Creates a fire hazard and necessitates the use 
of solvent recovery equipment for economical 
operation. 

It is a general object of the present invention 
to provide a method for producing papers which 
will have improved properties, characteristics and 
uses, While avoiding the difficulties and disad 
vantages inherent in the prior processes above de 
Scribed. 

It is another object of the invention to provide 
a paper which is characterized by improved ten 
sile strength and increased resistance to tearing, 
folding, bursting and abrasion. 

It is a specific object of the present invention 
to provide a paper in which the improved proper 
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upon the inter-felting of fibres as is accomplished 
by conventional methods of water-laying paper 
products, but on the contrary are due to the pres 
ence in the product of a reticulated fibrous struc 
ture extending throughout the mass of the paper 
product, 
Another specific object of the present invention 

is to provide a paper which will show an improved 
wet tearing strength whereby it is adapted for 
use as a paper towelling or for any use where the 
product is exposed to the weather, as in building 
construction and in camouflage. 
According to the process of the present inven 

tion, papers of improved properties, characteris 
tics and uses are made by forming an aqueous 
suspension of normally non-adhesive fibres of 
paper-making length and synthetic resin fibres 
which are non-tacky at room temperature but 
which become tacky below the temperature at 
which paper-making fibres are damaged, deposit 
ing the mixture of fibres from said Suspension in 
the form of a paper structure, drying and heating 
the structure to a temperature at which the resin 
fibres become tacky, and cooling the structure 
to effect fibre adhesion. The paper product is 
preferably subjected to pressure while the resin 
is in an adhesive condition. The expression 
"paper structure' as used in the claims is in 
tended to include sheets, layers, tubes and molded 
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articles of all kinds formed by the separation of 
the fibre mixture from its aqueous suspension. 

For the paper-making fibres employed in the 
present invention, there are used any fibres of 
paper-making length which are not rendered ad 
hesively tacky by the treatment that renders the 
resin fibres adhesive. The paper of the invention 
may be prepared from any suitable paper-making 
fibres of suitable paper-making length, namely, 
vegetable fibres such, for example, as wood, "rag' 
fibres, cotton, flax, jute, straw or other fibres de 
rived from plants of various kinds; mineral fibres 
such, for example, as glass fibres, rock wool, as 
bestos, and the like; animal fibres such, for ex 
ample, as wool, leather fibres, silk fibres, in par 
ticular, silk waste, as well as fibres derived from 
gelatine, casein, glue, and the like. The inven 
tion includes the use of appropriate mixtures of 
such fibres with each other and with textile and 
cordage wastes. The expression "paper-making 
fibres,' as used herein, is intended to include all 
fibres adapted to be used in the making of paper, 
whether natural-occurring or artificial. When 
employing vegetable fibres, they may be prepared 
for paper-making by any suitable process such, 
for example, as the so-called sulphite process, 
sulphate process, Soda process, kraft process or 
by suitable mechanical processes, and hydrated, 
bleached, washed, screened, beaten, aged and 
otherwise prepared for paper-making in a known 
manner. The mineral and animal fibres may be 
suitably purifled and prepared for paper-making 
in a known manner. 
The potentially adhesive resin fibres are fibres 

which have an inherent tackiness upon heating to 
a temperature below that at which the non-ad 
hesive paper-making fibres are damaged or ren 
dered tacky, such as fibres formed from the co 
polymers of two or more resin-forming com 
pounds such, for example, as co-polymers of 
vinyl halide and vinyl acetate, co-polymers of 
vinyl hallde and acrylic acid, co-polymers of 
vinyl compound and styrol compound. 
For the thermoplastic fibre, it is preferred to 

employ the resin fibre because such fibres, as 
compared to the cellulose derivative fibres, are 
tougher and harder, become tacky at lower tem 
peratures and cool to form tougher and more pli 
able products. Moreover, the resin/fibres used 
are preferably those which are inert to acids, al 
kalies and dry-cleaning fluids, and are not water 
Swelling. Use of such resins prevents distortion 
of the adhesive bond under changing atmospheric 
conditions or in the presence of salts, acids and 
alkalies, so that the wet and dry tensile strength 
of the adhesive bond will be substantially the 
Sale. 
The potentially adhesive resin fibres are pre 

formed, extruded fibres and may be used in the 
unstretched or pre-stretched condition. How 
ever, since stretching tends to increase the cost 
and to render the resin brittle after heating, the 
use of unstretched resin fibres is preferred in the 
present invention. In the now preferred embodi 
ment, the potentially adhesive resin fibre used in 
the present process is a low-melting resin fibre 
formed from a vinyl copolymer containing less 
than 80% vinyl chloride and the remainder vinyl 
acetate and having a macro-molecular weight of 
below 10,000, and which was stretched during 
manufacture less than 70% and which has a heat 
distortion point below 70° C. Using such a resin 
fibre, porous, flexible and even fluffy paper struc 
tures can be produced since little or no appreci 
able pressure is required during activation, 
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The ratio of synthetic resin fibre to other fibre 

may also vary widely depending on the properties 
of the two types of fibres and may be regulated to 
Suit the purpose for which the paper is destined, 
but in general a minor proportion, preferably 
from 3 per cent to 20 per cent of the synthetic 
resin fibre will be employed. Where a greater de 
gree of strength or a closer bonding of the com 
ponent fibres is desired, the percentage will be 
relatively high, whereas in papers of certain con 
struction where it is desirable to have a compara 
tively small amount of bonding of the component 
fibres, the percentage will be relatively small. 
The non-adhesive paper fibres may be of any 

length suitable for paper-making and the length 
will vary with the type of machine used for mix 
ing and sheeting the mixture of fibres. In gen 
eral, the resin fibres will have substantially the 
same length as the non-adhesive fibres, but in 
some cases where desired, the resin fibres are 
longer than the other fibres to afford more points 
of adhesion per fibre length and to permit the 
manufacture of porous and flexible structures. 
The synthetic resin fibre and the paper-making 

fibre are mixed by a method suitable to the pro 
duction of a particular type of paper, for exam 
ple, by beating the fibres together in a suitable 
liquid or by adding the potentially adhesive fibres 
to the other fibres at any time prior to sheeting 
the fibres. 
The mixture of paper-making fibres and ther 

moplastic resin fibres may be formed into a web 
by a suitable process, for example, by the use of 
machines of various types, such as the "Four 
drinier,' "Harper,' single cylinder or 'Yankee' 
multi-vat machine, mould, "presse pâte,' or the 
like. It is to be understood that the invention is 
in no way limited to the use of any particular 
method or machine, 
Generally speaking, in preparing the furnish 

or load, it is preferable to disperse the non-ad 
hesive paper-making fibres separately in the 
aqueous dispersion medium, but in some cases the 
mixture of fibres may be beaten with water in a 
conventional manner in a paper pulp beater. In 
the preferred practice the resin fibres are mixed 
with the other filbres and the mixture stirred, or 
beaten, only long enough to insure that the resin 
fibres are substantially uniformly distributed 
through the fibre mass. By adding the resin 
fibres in this manner, the characteristics of the 
pulp may be properly adjusted by the paper 
maker without damage to the resin fibres, and 
thus the resin fibres can be prevented from un 
dergoing any undesired physical or chemical 
changes, or breaking which might occur during 
the mixing or beating operation. 

In paper products made heretofore by conven 
tional processes, the fibers are usually bound 
together by the hydrated or beta cellulose which 
results from the beating of the fibers in water. 
This beating operation is expensive, time con 
Suming and must be carefully controlled, other 
wise the fibers may be insufficiently hydrated or 
they may be degraded so that they lose the greater 
part of their tensile strength. By the present in 
vention it is possible to reduce or eliminate en 
tirely the beating of the fibers in water, the beater 
being used merely as a means for mixing the 
paper fibres with the thermoplastic resin fibres. 
When the resin fibres are rendered tacky by heat 
ing, the tacky fibres serve to bind the paper fibres 
together, the bond being waterproof and non 
Swelling in water, thus being stronger and more 
permanent than the bonds produced by hydra 
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tion of the paper fibres. Accordingly, the pres 
ent invention provides for the production of a 
novel paper product in which the paper fibres 
are non-hydrated and un-degraded and bound 
together by waterproof permanent binders re 
Sulting from the heating of the thermoplastic 
resin fibres. In the preferred embodiment the 
resin fibres are bound to the paper fibres 
throughout the entire length of the resin fibres. 
If the fibrous structure of the resin fibres is 
retained the product will be porous, however, 
the activation of the resin fibres may be suff 
cient to cause these fibres to lose their struc 
ture and form an adhesive which extends 
throughout the product as a continuous filler, 
thus rendering the product hon-pourous and 
water- and gas-impermeable. 
When paper fibres are unhydrated the activa 

tion of the resin fibres should, in general, be in 
creased to ensure the necessary bonding of the 
fibres, 
The inherent tackiness of the resin fibres is 

activated by heating the paper to an appropriate 
temperature, for example, by the use of dry hot 
air, contact with heated surfaces, or steam. The 
temperature of the heat-treatment will depend 
upon time, pressure and the properties of the 
resin fibre and must necessarily be below that at 
which the paper is damaged. When the paper is 
cooled, the resin fibres become non-tacky and 
tough, and adhere to the other fibres, thus pro 
widing a paper product which possesses increased 
strength and greater tenacity between compo 
nent fibres. 
When the paper is made on a "Fourdrinier' 

or other continuous type of paper-making ma 
chine, the resin fibres in the paper may be acti 
wated during or after drying of the paper; if 
activated during drying, the resin fibres may be 
rendered adhesive by means of heated calender 
rolls cooperating with the last rolls of the dry 
ing rolls So that the paper is fed to the calender 
rolls in a pre-heated condition. By this means 
even papers of considerable thickness may be ac 
tivated and pressed continuously in an econom 
ical manner. 
Where the paper is made on hand screen or by 

a batch operation, as in a mould or cylinder ma 
chine, the paper is preferably passed through a 
dryer where it is pre-heated before it is acti 
wated. When the paper has been pre-heated to 
a temperature substantially near the activation 
temperature the activation may then be carried 
out in a continuous manner as by means of a 
calender. 
The tackiness of the resin fibres may be modi 

fled by heating the resin fibres in the presence 
of a suitable plasticizer depending on the par 
ticular type of resin. The plasticizer may be in 
corporated in or carried by the resin fibres and/or 
by the non-adhesive fibres and may be incor 
porated in the fibres at any point prior to heat 
ing. In the preferred embodiment the plasti 
cizer is incorporated in the resin mass prior to 
its formation into fibres and flaments. The 
plasticizer lowers the temperature at which the 
resin fibres are rendered tacky upon heating. 
After heating, the plasticizer may be allowed to 
remain or, if desired, it may be removed by suit 
able means, Such as evaporation or extraction, 
thereby preventing the resin fibres from again 
being rendered tacky at the original activating 
temperature. and capable of remaining non 
tacky at ironing temperatures. 
Where the aqueous dispersion medium is recir 
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6 
culated and reused it is possible to incorporate 
plasticizers in the medium either as a solution or 
as a suspension. 
During the activation of the resin fibres, the 

paper product may be shaped into a pre-deter 
mined form by use of a suitable heated mould. If 
desired, the wet paper sheet may be shaped into 
a suitable form and then heated to dry the prod 
uct and ultimately to activate the potentially ad 
hesive fibres. In this way the pre-determined 
shape of the paper product will be permanently 
set by the binding of the fibres in the product. 
The present invention is adapted for making 

paper products of all kinds, such, for example, 
as tissue paper, writing paper, book paper, bank 
note paper, wrapping paper, news print, boards, 
including wall boards, building felts, and moulded 
paper articles of all kinds. The expression 
"paper product' as used herein is intended to 
include all articles which are capable of being 
fabricated from paper-making fibres in accord 
ance with the invention. 
The properties, characteristics, and uses of the 

paper produced may be varied over wide limits 
depending, interalia, on the nature of the paper 
making fibres, the nature of the potentially ad 
hesive resin fibres, the process of fabrication, 
the extent of activation of the resin fibres, and 
the relative proportion of the resin fibres to the 
paper-making fibres. With low percentages of 
resin fibres and/or with moderate activation of 
the resin fibres, there may be produced articles 
having a substantial degree of flexibility, but also 
having an extreme toughness and resistance to 
folding, all of which are characteristics necessary 
in bank note paper. On the other hand, with 
greater percentages of the resin fibres, as from 
10 to 50 per cent, there may be produced articles 
which are relatively stiff and resilient, which 
have a high resistance to bursting but which are 
still capable of being folded, bent, or shaped. 
Finally, by increasing the amount of resin fibre 
to above 50 per cent, there may be produced rela 
tively stiff paper products which may be machined 
with woodworking tools, thus adapting the prod 
lucts for use as panels, insulating materials, ma 
chine parts, and the like. 

It is to be understood that when the percent 
age of resin fibres is sufficiently high to enable 
the resin to form a continuous phase throughout 
the product or to glaze the surface under the 
conditions of temperature and pressure employed, 
the paper products thus produced will be im 
permeable to Water and air, which are desirable 
properties utilized in a wide variety of fields. 
The activation of the resin fibers may be varied 

in accordance with the properties desired in the 
finished products. For example, by merely heat 
ing the resin fibres to that temperature at which 
they are softened sufficiently to be deformed by 
the pressure applied, the non-adhesive paper 
fibres may be imbedded in the resin fibles 
although little or no actual adhesion occurs. If 
the resin fibres are heated to a somewhat higher 
temperature, that is sufficient to render them 
tacky, they will become bonded to the non-ad 
hesive paper fibres at the points where the fibres 
cross each other. Under moderate pressure the 
resin fibres may thus be tacky or bonded to the 
other fibres at spaced points along the length. 
of the resin fibres thus producing a three di 
mensional reticulated web in the fibre structure. 
If while the resin fibres are tacky the paper 
product is subjected to a higher pressure tha 
resin fibres may be bonded along their entire 
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length with the other fibres thus producing a 
firmer and less porous structure than the struc 
ture previously described. Finally, at further 
increased temperatures and pressures, the resin 
fibres may be melted until they lose their fibre 
structure and the adhesive thus produced may 
be caused to spread through the paper, product 
in the form of a more or less continuous film 
which will render the product more or less in 
permeable to gas and water. 
One embodiment of the present invention con 

templates the use of the product as a thermo 
plastic laminating medium. In such cases, it is 
essential that the proportion of synthetic resin 
fibres be sufficient to cause the surfaces of the 
paper product to present tackiness on heating. 
The paper manufacturer may, therefore, manu 
facture the thermoplastic paper product for sale 
as a laminating medium prior to the activation 
of the synthetic resin fibres. 
By way of illustration, but not by Way of 

limiting the invention there will be given the 
following specific examples: 

Eacample I 

Ten per cent of synthetic resin fibres, in 
soluble in water, for example, a low melting 
resin fibre formed from a vinyl copolymer con 
taining less than 80% vinyl chloride and the 
remainder vinyl acetate and having a macro 
molecular weight of below 10,000 and which was 
stretched during manufacture less than 70% and 
which has a heat distortion point below 70' C., 
may be mixed with unbeaten and substantially 
unhydrated papermaking fibres in the beater or 
in the head box of the paper machine, the beating 
being limited to that necessary to disperse the 
synthetic resin fibres through the paper fibres. 
The furnish or charge is then sheeted in a known 
manner on a Fourdrinier paper machine. The 
paper sheet is pre-heated on the drying cans and 
passed, while hot through calender rolls posi 
tioned at the end of the drying cans, the sheet 
being heated by such calender to a temperature 
of 125° C. and subjected to pressure of 300 pounds 
per square inch which renders the resin fibres 
tacky. Although the product contains unhy 
drated paper fibres and is porous and flexible, 
it has a higher wet-tearing and bursting strength 
than the same sheet in which the resin fibres 
have not bean activated, or similar sheet not 
containing resin fibres and in which the paper 
fibres are hydrated. 

Ecample II 

Novel and improved paper board may be made 
by the following process: 15% of fibres of a co 
polymer of 90% vinyl chloride and 10% vinyl 
acetate having a melting point of about 150 C. 
is added to a paper beater in which the furnish 
consists of waste newspaper fibres. The result 
ing charge is fed into a vat from which the fibres 
are sucked upwards against a perforated plate 
by use of vacuum to form a layer about one-half 
inch in thickness. The wet sheet is transferred 
to a belt and passed beneath the plates of a 
heated flat bed press wherein it is subjected to 
300 lbs. of pressure per square inch without heat. 
The sheet is then removed from the press and 
passed through a drying chamber where the tem 
perature of the sheet is gradually raised to 10 
C. whereupon the synthetic resin fibres become 
tacky and bond to the other fibres in the product. 
At the exit of the drying chamber, the sheet is 
passed while thus pre-heated through calender 
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rolls to compact the sheet while the synthetic 
resin fibres are in a tacky condition. Thereafter 
the sheet is allowed to cool. The resulting prod 
uct will be a relatively stiff board adapted for 
use as Wall board or for insulation, shoe con 
struction, and the like. 

Since certain changes in carrying out the above 
process, and certain modifications in the article 
which embody the invention may be made with 
out departing from its scope, it is intended that 
all matter contained in the above description 
shall be interpreted as illustrative and not in a 
limiting sense. 

Having deseribed my invention, what I claim 
as new and desire to secure by Letters Patent is: 

1. In a process for making a paper product, 
the steps comprising forming an aqueous sus 
pension of cellulosic paper-making fibers of 
paper-making length and water-insoluble pre 
formed, extruded thermoplastic resin fibers of 
paper-making length while maintaining said 
resin fibers in fibrous form, said resin fibers being 
formed from a copolymer of vinyl chloride and 
vinyl acetate and being normally non-tacky, 
flexible, and tough, and being rendered tacky at 
a temperature below that at which the paper 
making fibers are damaged; removing water from 
said Suspension to deposit said paper-making and 
said resin fibers in the form of a paper product; 
and heating said product to effect a tough, pliable, 
water-resistant bonding of fibers in said product, 
without destruction of the fibrous structure of 
Said resin fibers. 

2. In a process for making a paper product, 
the steps comprising forming an aqueous sus 
pension of a mixture of cellulosic fibers of paper 
making length and water-insoluble pre-formed, 
extruded thermoplastic resin fibers of paper 
making length by heating said fibers with water 
for a period sufficient to mix the fibers uniformly 
but insufficient to hydrate said cellulosic fibers 
substantially and insufficient to destroy the f 
brous nature of said resin fibers, said resin fibers 
being formed from a copolymer of vinyl chloride 
and vinyl acetate and being normally non-tacky, 
flexible, and tough, and being rendered tacky at 
a temperature below that at which the paper 
making fibers are damaged; removing water from 
said suspension to deposit said fibers in the form 
of a paper product comprising said paper-making 
fibers and said resin fibers; and heating said 
product to effect a tough, pliable, water-resistant 
bonding of fibers in said product, without de 
struction of the fibrous structure of said resin 
fibers. 

3. In a process for making a molded paper 
product, the steps comprising forming an aqueous 
Suspension of a mixture of paper-making fibers 
of paper-making length and water-insoluble pre 
formed, extruded thermoplastic resin fibers of 
paper-making length while maintaining said 
resin fibers in fibrous form, said resin fibers being 
formed from a copolymer of vinyl chloride and 
vinyl acetate and being normally non-tacky, 
flexible, and tough, and being rendered tacky at 
a temperature below that at which the paper 
making fibers are damaged; removing a mixture 
of said paper-making and said resin fibers from 
said suspension in the form of a shaped structure 
by the use of a mold; and heating said structure 
to effect a tough, pliable, water-resistant bond 
ing of fibers in said product, without destruction 
of the fibrous structure of said resin fibers. 

4. As an article of manufacture, a paper prod 
uct comprising water-laid paper-making fibers 
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and water-insoluble pre-formed, extruded, ther 
moplastic resin fibers formed from a copolymer 
of vinyl chloride and vinyl acetate, said resin 
fibers being normally non-tacky, flexible, and 
tough, and being rendered tacky at a tempera 
ture below that at which the paper-making fibers 
are damaged, fibers in said product being bonded 
to each other due to the thermal tackiness after 
heating of said resin fibers. 

5. As an article of manufacture, a paper prod 
uct comprising a Water-laid mixture of cellulosic 
paper-making fibers and water-insoluble pre 
formed, extruded, thermoplastic resin fibers 
formed from a copolymer of vinyl chloride and 
vinyl acetate, said resin fibers being normally 
non-tacky, flexible, and tough, and being ren 
dered tacky at a temperature below that at which 
the paper-making fibers are damaged, fibers in 
said product being bonded to each other due to 
the thermal tackiness after heating of said resin 
fibers. 

6. As an article of manufacture, a paper prod 
uct comprising a water-laid mixture of substan 
tially unhydrated cellulosic paper-making fibers 
and water-insoluble pre-formed, extruded, ther 
moplastic resin fibers formed from a copolymer 
of vinyl chloride and vinyl acetate, said resin 
fibers being normally non-tacky, flexible, and 
tough, and being rendered tacky at a tempera 
ture below that at which the paper-making fibers 
are damaged, fibers in said product being bonded 
to each other substantially solely due to the ther 
mal tackiness after heating of said resin fibers. 

7. In a process for making a paper product, the 
step comprising water-laying paper-making fl 
bers of paper-making length and water-insoluble 
pre-formed, extruded thermoplastic resin fibers 
of paper-making length while maintaining said 
resin fibers in fibrous form to form a paper prod 
uct comprising said paper-making fibers and said 
resin fibers and adapted to be heated to render 
said resin fibers tacky and to effect bonding of 
fibers in said product by the thermoplastic ma 
terial of said resin fibers; the said resin fibers 
being formed of a copolymer of vinyl chloride 
and vinyl acetate and being normally non-tacky, 
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10 
flexible, and tough, and being. rendered tacky at 
a temperature below that at which the paper 
making fibers are damaged. 

8. As an article of manufacture, a paper prod 
uct comprising water-laid paper-making fibers 
and water-insoluble pre-formed, extruded, ther 
moplastic resin fibers formed from a copolymer 
of vinyl chloride and vinyl acetate, said resin 
fibers being normally non-tacky, flexible, and 
tough, and capable of being rendered tacky at a 
temperature below that at which the paper 
making fibers are damaged to provide a product 
in which fibers in said product are bonded by 
the thermoplastic mat&rial of said resin fibers. 

CARLETON S. FRANCIS, JR. 
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