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8 Claimo

This invention is directed to the produotlon of
artificial . textile flbers or fllaments suitably
coated, impregnated or otherwise treated with a

- material or materials adapted to impart to such
fibers or fillaments improved softness, resiliency,

toughness, strength, and solvent resistance ohar-
aoteristics

In a more particular embodiment the inven-

- tlon is directed to the production of artificial
fibers- or filaments adapted to be employed as
artificial bristles, and advantageous substitutes .
for natural ﬂbers such as pig bristles, horsehair,

or vegetable fibers. - \

It has been customary, in prior practices to
produee artificial fibers or filaments by coating
a Sultable thread or filament with collodion or

eimilar nitrated cellulose. Likewise, viscose and

and varnish have been employed as coating
| Similarly, -
attempts have been made to produce sartificial
fibers by coating threads or filaments with solu- .

agents for such threads or filaments.

tions of cellulose acetate of the type which is
soluble in methyl acetate, acetone, ete.
‘The artificial textile fibers produced from such

‘prior practices, however, are very unsatisfactory
for use as natural bristle substitutes because
they possess Inherent deficiencies and disadvan-

tages. Among other things, they are wholly un-
suitable for use as artificial bristles since they
are.susceptible to and influenced by the action of
such ordinary solvents as water and organic
solvents with ‘which solvents they may come in

- contact during use. 'These solvenis efect an

undue softening. or warping of the’ synthetlc
fibers, causing them to become unfit and useless

for further employment. Moreover, in instances

~ where the artificial fibers have been coated with
- compositions employing ordinary cellulose acetate

as an essential ingredient, and particularly where
the cosating composition contains twice as much

plasticizer as acetate, the resultant fibers will be -
‘found useful only for the production of soft,
- pliable yarn, and wholly unsatisfactory as arti-

ﬁoial bristles. Furthermore the prior art fibers
are lacking in sufficient toughness, rendering

them susceptible on sharp bending to easy break-

ing, and are greatly deficient in that degree of

resiliency and tensile strength which is neces-
“sary and requisite for artificial bristles which-
are to be eatlsfaotorily employed in, ordinary

commercial uses.

It is among the objeets of the preaent inven- .

~ tion, therefore, to overcome the foregoing as well

as other objections and disadvantages existent in
the. artiﬂclal ﬂbera or ﬂlaments heretofore pro-

‘and tensile strength properties.
it is also among the objects of the present in--
'vention to provide a fiber: element of a character
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duced, and to provide an improved artiﬁoial fiber

or bristle which. possesses, among other desirable

 properties, a high resistance to solvents, par-

ticularly hot or cold water, and to such ordinary

-organic solvents as. alcohols, esters, ete.; an
‘equally effective resistance to hydrocarbon sol-
~.vents of the type employed in paints and var-

nishes: improved resistance to animal, vegetable

oils and fats: and improved resilience, toughness,
Furthermore,

such that it closely resembles bleaohed natural
plg bristles,
The foregoing, as Well a5 other objeots and

generated .cellulose varn . or cellulose acetate

~yarn), single filament viscose rayon straw, arti-

ficial horsehair rayon, or cotton, silk, Iinen, ramie,
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advantages of the invention may be attained by
treating, preferably, a variety of filaments or
- threads, such as multi-ﬁlament rayon yarn (re-

20

or wool thread, with a sclution or solutions which

contain as an essential ingredient or constituent
cellulose triacetate alone or mixtures thereof with

other materials. ‘The term “cellulose triacetate”
as employed herein is intended to refer to the
cellulose acetates which contain about 2.7 to

about 3 acetyl groups per glucose unit, and are

characterized by being insoluble in acetone and
soluble only in certain alecohol-halogenated hy-

-~ drocarbon solvent mixtures sueh as methylene
_ohloride-methanol

In the employment of eelluloee triacetate as

“an—ingredient of the coating: or impregnating
- composition for the thread or filament, it will
‘be found that the resultant product will possess
~all the desired attributes heretofore referred to,
including high water-insensitivity, and increased
resistance toward organic solvents,
~ the hydrocarbons, alcohols esters, animal and

vegetable oils and i’ate ete,

Having these prop- .
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erties, ‘the resultant bristles, when fabricated

into oommeroial artieles will obviously POSssess.

‘enhanced commercial utility, and in the instance

- of commercial paint brushes will have espeoial .
‘adaptability, since such types of brushes are

constantly subjected durlng use to deleterious at-

“tack by hydrocarbon solvents present in the paint

In producing the artificial fibers or bristles of

~ the present invention, g single but preferably. a

plurality of coatings of solutions contalning
cellulose triacetate as the essential Ingredient,

-may be successively and independently applied
- to a thin, supporting base or filament. While

].:nrefera.lolf,ar each coating application may con-
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tain the cellulose triacetate ingredient alone, the
invention contemplates the employment of cellu-
lose triacetate in admixture with other well-
xnown film-forming substances, whereby &
laminated fllament structure effect is obtained

which msay comprise a plurality of coatings of

either cellulose triacetate alone or in combina-

tion with other well-known fiim-forming sub-
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- may be repeated
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ing cellulose triacetate.
thread may be passed through an orifice nozzie,

stances. If desired, however, the coating struc-
ture and application may also be varied to pro-

duce a composite effect whereby a plurality of

film-forming coatings are applied to a base mate-
rial, one of which coatings may comprise cellu-
lose triacetate alone, cellulose triacetate In ad-
mixture with other film-forming substances, Or
a non-cellulose triacetate coating, all of which
may be alternately and successively applied in
any desired relationship to the base material
to produce the desired laminated effect. In the
latter instance, however, it is preferable, In view
of the essential attributes which cellulose tri-
acetate imparts to the resulting filament oOr
nristle, that the cellulose triacetate coating com-

prise the outer or external film in the lami_na._ted

structure. |

In carrying the invention into effect, any well-
nown method and/or gpparatus for applying
the coating solutions to the thread or filament
may be employed. For example, the filament
may be initially drawn from & retaining spool
into and through one or more solutions contain-
Thereafter, the coated

or similar means, ranging in diameter, for ex-
ample, from 0.2 {0 1 mm., or higher as desired,
adapted to scrape ofl and remove any €Xcess coat-
ing from the thread, and maintain its diameter
uniform throughout. Thereupon, the coated
thread may be passed through a conventional
drying tower or OVen to remove volatile solvents
present in the coating composition, and after the
drying operation, the coated thread may again
be passed through the same or a different coat-

‘ing solution of cellulose triacetate, as desired, and

the entire method repeated. After each applica-
tion of coating, of course, a proportionate In-

. erease in nozzle diameter must be employed, and

this must be commensurate with and in conform-
ity to the resultant desired increase in the diam-
eter of the coated thread. The coating operation
any number of times, whereby
coated filaments of any desired diameter and any

number or plurality of coatings result.

Each of the successive and independently ap-
plied coating solutions of cellulose triacetate may
vary in percentage composition, ‘making it pos-
sible to vary the film thickness of the individ-
ually applied coatings. 8s desired. By suitable
variations in either the concentration of the
coating solution, or its composition, it will ob-
viously be possible to produce. fibers exhibiting

widely varying characteristics. Additionally suit-
able pigments, colors, ete., may, If desired, he

incorporated in one or all of the various coating |
compositions, whereby many novel and useful

effects may be produced. Furthermore, by
proper regulation of the coating composition and
its method of application to the threads, fibers
of continuous length and of uniform size may be
produced, and may be either substantially cir-
cular, or in suitably shaped cross-section.

In order that the invention may be more fully
understood, the following
given, each of which, it is understood, is to be

specific examples are ‘
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taken in no wise limiting, but as merely exem-
plifying the invention:— |

Emample 1

A 40 filament viscose rayon yarn of 100 denier
snd having four furns Der inch was passed
through a solution comprising 159% cellulose tri-
acetate, 3% plasticizer, 8% methanol, and 74%
methylene chloride, in the usual conventional
menner. The excess coating solutlonwas removed
by drawing the coated thread through a small
nozzle orifice. After passage through a drying
chamber, which was maintained at 45-50° C,, the
coated thread was subjected to repeated treat-
ment with the same solution until four coatings
had been applied thereto, the nozzle orifice dur-
ing each treatment being, respectively, 0.3, 0.4,
05 and 0.6 mm. in diameter. The last coating
solution also contains about 4% by weight of tita-

nium oxide based on the cellulose triacetate pres-

ent. The thread was drawn through the several
coating solutions at an approximate rate of 20
feet per minute, and the finished fiber collected
on wood panels and subsequently dried for 1%
hour at 100° C., immersed in water at 50° C,,
for 15 minutes, followed by a final drying at
100° C. for 3 hours. The fibers were then re-
moved from the panels and cut into the desired
lengths. The fibers thus obtained were 0.28 to

031 mm. in diameter, of approximately 900

" denier, and had a eubstantially circular Cross-
section. They had a creamy, transiucent, glossy
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white appearance which closely resembled natu-

ral pig bristles. They showed practically no sof-
tening or warping upon immersion in water at
room temperature for 24 hours. These fibers did
not break on bending sharply, showed good re-
siliency, toughness, and tensile strength, and hair
brushes fabricated therefrom compared favorably
in quality with similar brushes fabricated from
high grade natural bristles. |

| Example 2
Artificial fibers were prepared according to the

method of the preceding example, except that .

the pigment was omitted from the last coating
composition, and a small quantity of soluble blue
dyestuff substituted therefor. The finished fibers
had a delicate blue color which was highly at-
tractive owing to the glossy nature of the fiber
surface. 'The physical properties of the resultant
fibers closely resembled those of the product set.
out in the preceding example.

Example 3

A 40 filament 150 denier viscose rayon thread
having three turns per inch was successively
coated with the following five compositions in
the order given, using nozzie orifices of the sizes
designated for each application,

Coat #1.—Cellulose triacetate 15%, plasticizer
3%, methanol 8%, methylene chloride 74%:;
nozzle orifice 0.27 mm. in diameter,

Coat #2.—10-second nitrocellulose (11.9%
nitrogen) 21%; alcohol 16%, acetone 63% ; nozzle
orifice 0.30 mm. in diameter. |

- Coat #3.—Cellulose triacetate, same composi-
tion as No. 1 above, with 5% by weight titanium
oxide added, based on cellulose acetate; nozzle
orifice 0.35 mm. in diameter. -

" Coat #4.—Nitrocellulose, composition same as
No. 2 above; nozzle orifice 0.40 mm, diameter.

Coat #5—Cellulose triacetate, composition
same as No. 1 above; nozzle orifice 0.50 mm. in
diameter. |
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" were maintained at 30-33° C., ‘while the drying

- uct was collected on wood panels, dried for one
‘hour at 100° C.,
15 minutes, dried at 100° C. for 11 hours, then

. at 65° C. for 16 hours, |

10
- by euttmg the fiber at the end of the panels.
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During the coating procedure the solutions

chamber was kept at 50° C. The supporting

- thread was passed through the coating solution

at a rate of about 25 feet per minute., The prod—

immersed in water at 60° C. for

‘The product was removed from the wood penels

- After the ends were trimmed off straight fibers

.. 15

ranging from 0.25 to 0.31 mm. in diameter and

having a nearly uniform circular eross-section
were obtained. Such fibers had a denier of ap-

 proximately 800, and were glossy white in ap-

20
- of the fibers produced by Example 1.

925

pearance.
water such fibers showed practlca,lly no softening

or warping. 'The resistance toward softening in

watler heated at 90-100° C. was superior to that

These
fibers. also showed improved toughness a.nd re-

‘siliency, and were employed as bristles in the
fabrication of clothes brushes and hair brushes .

with good results
Emmpfe 4
Artiﬂolel fibers of about 800 denier were pre-

~ pared according to theé method described in Ex-

30

ample 3, except that the nitrocellulose composi-
tions used for the second and fourth coatings

- were replaced by a . composition comprising

35

- scribed. These

methyl methacrylate polymer 129%, benzene 93%.
methanol 8%, and methylene chloride 279,

Pearance, similar to the fibers previously de-

E:mmme 5
.e. 40 ﬁlement viscose rayon thresd of 150

. denier and having three turns per inch was suc-

45

'-.I50.

- gessively coated with the followmg four come
Positions in the order given, and using nozzle

orifices of the size designeted for eeeh appli-
cation.

- Coat #1 -—-Cellulose trieeetete 159%, ple,etioi:?er
3%, methanol 8%, methylene chloride '14%:;

| nozzle orifice 0.3 mim. diameter.

Coat #2 -—--Meth:vl methacrylate 'polsrmer 15%,

benzene 509, ethyl alcohol 109, methylene chig-

~_ride 256%, nozzle orifice 0.4 mm. diameter.

. nium oxide, based on cellulose triacetate, added;
- hozzle orifice 0.50 mm. diameter.

80

Coal #3 -—lﬁ—second nitrocellulose (11, 8% ni-

~ trogen) 21%, ethy! alcohol 16%, acetone 63%; -
BB -

nozzle orifice 0.45 mm. diameter.
Coat #4 --—-Cellulose tﬁacetete
same as coatlng #1 with 3% by weight of tita-

The various ooeting compositions were meln—

- talned at 30—-—-35“ C. during the process and the

~ drying chamber was kept at 50-52° C.. The rayon

70

threed was drawn through the coating solution

at a rate of about 38 ft. per minute. After col-
lecting the finished fiber on wooden panels, the
product was immersed in warm weter and dried
as described in Example 1. |

The fibers obtained had a uniform eircular
cross-section of 0.23 to 0.256 mm. dismeier, and

in appearance and properties resembied the fibers |
described in Exemple 1.

water the product ehowed preotioelly no tend-

- eney to warp,

75

Emmme 6 -
Artlﬁciel ﬁbers were prepa.red eooording to the

Upon immersion in either cold or hot

'prising cellulose triacetate

The product had an opaque glossy white ep-.

fibers showed better stiffness
the,n the produets produced by Examples 1 a.nd 3

“hair in appearance, stifiness,

composition

Upon immersion in

3

procedure of Example 1 by using a coating com- '. |
position  comprising cellulose triacetate 16%,

plasticizer 4%, methanol 8%, methylene chlo-

denier and having three turns per inch. The
fibers obtained showed greater pliabihty tha.n the

~ fibers produced by any of the foregoing examples.

These fibers a.lso showed 1mproved toughness
and elasticity
- Ea:ample 7

ride 72%, for each of the four coatings applied -
o a 40 filament viscose rayon thread of 150 .

10

Artiﬂcial fibers of about 900 denier were pre-

about 20% by weight of bronze metal powder

'pared according to Example 1 except that the

last or fourth coating composition contained“ll- 5'

based on cellulose triacetate, in place of the

titanium oxide pigment. These fibers showed a
golden metallic luster which gave a brilliant re-

flection when held in sunlight. In physical char-

acter and properties these ﬂhers greatly re-
sembled those of Example 1.

Example 8

Two three or four coatings of a solutxon com-

15%, Dplasticizer
(phthalic acid esters of the mixed primary and

- secondary aliphatic branch chain alcohols con-
~taining from 6 to 15 carbon atoms, such aleohols
as are obtained as a by-product in the hydro-

genation of carbon oxides) 3% %o, carbon black

.pigment (well dispersed) 0.5%, methylene chio-

ride 72.5%, methanol 9%, were applied to 150
denier, 40 filament, 3 turns per inch viscose rayon
thread which was drawn at a linear rate of 37
to 60 feet per minute. The drying chamber was

;meinteined at 60-70° C. Nozzle orifices having a

diameter of 0.30, 0.35, 0.40, 0.45 mm. were used
in the order given for the application of four
coatings, or the first two nozzle sizes listed for
the application of two coatings, or the first three
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nozzle sizes listed for the application of three

coatings of the above composition.  The products
were collected and dried as in Example 1.

Fibers prepared by applying two coats of the
above oomposition had a diameter of 0.20 mm.

while fibers obtained by applying three. coafs

- were about 0.25 mm. in diameter, and the fibers

- having four coats were about 0.30 mm. in diam-
- eter.

All of the fibers were of substentielly cir-
cular cross-section and showed 2 glossy, uniform
bBlack color, and closely resembled natural horse-

resﬂienoy,
toughness. Paint brushes fabricated from such

fibers showed no softening in geeoline erometie

~ hydrocarbons, turpentine, or oils. *

- The foregoing description and exemples deﬁne- .
& process for the preparation of artificial ﬂbers o

which comprises applying to a supportmg fila-
ment a plurality of coats from the same or differ-

‘ent coating compositions and drring the coated
thread followlng each application. =

It is obvious that the supporting ﬁlement or
thread is in general of less importenoe in de-

50

and
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veloping the required characteristics of an arti-

“ficial fiber than the coating material which Is

applied. Hence a varlety of filaments or threads
may be used without appreciably altering or af-

fecting the quality of the resultant fibers.

For

example, in addition to the types of threads or -

 filaments heretofore enumerated, small wires may

70

also be employed as the supporting fllament, and
are especially sulted for the preparation of fibers

'or bristles where a high degree of toughness'.

or resiliency 1s requisite.

In carrring out the inventlon it has been found 75



‘A

5

10

Y |

 lose, etc., may be employed. In place of, or in

pfeferable and desirable in all cases to é.void as

far as possible any undue stretching of the sup-

porting filament during the coating operation.
It has also been found preferable to employ coat-
ing solutions having a viscosity of from 15 to 25
poises at 25° C.. However, these conditions are
not invariable for in certain modifications it
will be found possible to employ solutions of

varied concentrations having a viscosity range

of 5-100 poises at 25° C. Again, it is advanta-
geous, and therefore preferable, to employ sol-
vents or solvent mixtures having low-boiling
characteristics, such as within a range of 40-70°
C., since these produce optimum results. It is to
be understood, however, that higher boiling sol-
vents may, if desired, be employed, but these

generally require resort to higher drying tem-
peratures.

In most of the specific examples a warm water
immersion treatment was given the fibers. This

serves to remove residual strains within the

fihers so that the final product has liftle or no
tendency to warp upon subsequent prolonged im-
mersion in water. 'The same results may, if de-
sired, be accomplished by steaming the dried
fibers or subjecting them to a high temperature
for’ a short period of time. |

Again, in most of these examples no particular
plasticizer for the cellulose triacetate has been
specifically designated. It will be found prefer-
able. however, to employ such plasticizers as the
carbamates of the mixed branched chain pri-
mary and secondary aliphatic alcohols contain-
ing 6-15 carbon atoms (such alcohols as are ob-
tained as by-products of the hydrogenation of
carbon oxides). While these are preferred, other
plasticizers comprising the phthalic acid esters

of such alcohols, diacetin or triacetin, camphor,

beta-naphthanone, dibutyl phthalate, dicyclo-
hexyl phthalate, isocbornyl phthalate and the like,
ethyl or butyl naphthenates, and the like, dibutyl
sebacate, glyceryl sebacate and the like, or the

" mono alkyl or aryl ethers of glycol, etc., may be

utilized. |

In addition, a variety of pigments, extenders or
similar materials may be added to the coating
compositions in -order to produce in the product
useful and novel effects. In lieu of titanium oxide
employed in the examples, such madterials as zinc

oxide, barium sulphate, carbon black, chrome

vellow, Prussian blue, antimony sulphides, or the
like, may be employed. In lieu of bronze powders
other metallic powders or pearl essence, powdered
glass or fine sand and the iike, may be used. These
may be applied to the filaments by being dusted or
impinged on the surface of the coating materials
before the surfaces become dry. Additional coat-
ing material may then be applied in order to
thoroughly cement the adhering substance to the

fiber or supporting fllament. .
In lieu of, or in addition to, the nitrocellulose

utilized in Examples 3 and 4, other organic cellu-
lose derivatives, e. g., ethyl cellulose, benzyl cellu-

 addition to, the methyl methacrylate of Example

5. other materials may be used, and as examples
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of such materials may be mehtiOned polyacrylic |

acid and its esters, polymethacrylic acid and its
esters (other than the methyl ester), polyvinyl
derivatives, e. g., the acetate, chloride, and chloro-
acetate, polyvinyl alcohol, phenol-formaldehyde
and urea-formaldehyde resins, etc., ester gum,
rosin, ete., casein, gelatin, glue, etc. |

The synthetic fibers of the present invention
have particular adaptability for employment as
artificial bristles in the fabrication of hair
brushes, clothes brushes, tooth brushes, paint
brushes, or brooms of various types. Obviously,
by obvious modifications coated textile fibers, sult-
eble for use in the manufacture of clothing,
stiffened fabrics, rugs, draperies, table mattings,
tapestries, filter cloth, and the like, may be pro-
duced, wherein the treated filber may be used alone
or interwoven with other threads or fiber mate-
risls. Similarly they may be employed as fibers
for weaving into coarse cloth of varied colored
metallic or design effect; as fibers for braiding or
twisting into heavy cord or bundle form; in the
manufacture of lamp shades and novelty products
of various kinds: as decorative fiber materials In
sheaf or tassel form for use in the preparation of
artificial flower displays and the like, or for deco-

. yative purposes on hats and the like, caps (military

uniforms) and the like. Similarly the addition
of powdered glass or aluminum powder to a coat-
ing material will yield valuable fibers adaptable
in the fabrication of moving picture screens.

I claim as my invention:

1. A method of producing artificial fibers rela-
tively stiff and resilient in character comprising
treating a filamentous material with a solution
the essential ingredient of which is acetione-
insoluble cellulose triacetate containing about 2.7
to about 3 acetyl groups per glucose unit.

9 A method of producing artificial fibers rejla-
tively stiff and resilient in character comprising
nassing a filament through successive coating so-
lutions, at least one of which solutions contains
as an essential ingredient thereof acetone-insolu-
ble cellulose triacetate containing about 2.7 to
about 3 acetyl groups per glucose unit.

3 An artificial fiber relatively stiff and resilient
in character comprising a filamentous core of per-
meable material having a plurality of coatings of
acetone-insoluble cellulose triacetate containing

about 2.7 to about 3 acetyl groups per glucose unit.

4 An artificial fiber relatively stiff and resilient
in character comprising a fllamentous base having
a coating comprising essentially acetone-insoluble
cellulose triacetate containing about 2.7 to about 3
acetyl groups per glucose unit.

5. An artificial fiber relatively stiff and resilient
in character comprising a fillamentous base hav-
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ing a plurality of coatings applied thereto, at -

least one of which coatings comprises essentially
acetone-insoluble cellulose triacetate containing
about 2.7 to about 3 acetyl groups per glucose unit.

6. An artificlal bristle comprising a viscose
rayon filament coated with acetone-insoluble
cellulose triacetate containing about 2.7 to about
3 acetyl groups per glucose unit. |

- MARTIN ELI CUPERY.
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