
0d- 21, 1969 H. D. BOULTINGHOUSE 3,473,206 
FIBRILLATION 

Filed Dec. 1, 1967 

INVENTOR. 

H. D. BOULTENGHOUS’: 
BY 

yea/'54 (Q51, 
A T TORNEYS 



nited States Patent 6 
1 

3,473,206 
FIBRILLATIQN 

Harold D. Boultinghouse, Bartlesville, 0kla., assignor 
to Phillips Petroleum Company, a corporation of 
Delaware 

Filed Dec. 1, 1967, Ser. No. 687,210 
Int. Cl. D02g 1/16; D02j 1/02 

US. Cl. 28—-72 5 Claims 

ABSTRACT OF THE DISCLOSURE 
Partially ?brillated. staple is further ?brillated and 

bulked by tumbling the staple in a con?ned zone with 
a vaporous stream. 

This invention relates to new and improved method 
for ?brillating a ?brillatable ?lm. This invention also 
relates to a new and improved method for bulking a 
?brillated ?lm. 

Heretofore, molecularly oriented, polymeric ?lms have 
been ?brillated by various methods. A full and complete 
disclosure of one suitable method for ?brillating a molec 
ularly oriented polymeric ?lm and the ?brillated product 
can be found in US. Patent 3,302,501, issued Feb. 7, 
1967. Generally, ?brillation processes produce a product 
which can then be bulked by any conventional method 
to give the product the feel desired by the consumer. 
Sometimes, the additional bulking step can cause addi 
tional ?brillation of the product, thereby causing the ?nal 
bulked product to be ?brillated to degree greater than 
that desired, i.e., contain smaller diameter ?bers than 
desired. 
According to this invention, a ?brillated product is 

obtained which has both the desired degree of ?brillation 
and the desired bulking, without excessive ?brillation, by 
exposing partially ?brillated polymeric ?lm staple in a 
con?ned zone to a vaporous stream ‘under pressure, the 
stream being injected into the con?ned zone at an angle 
to the major direction of passage of that Stream through 
the con?ned zone so that the staple is tumbled in the 
con?ned zone, thereby causing further ?brillation and 
bulking of the staple. By adjusting the pressure of the 
vaporous stream injected into the con?ned zone, the path 
of that stream in the con?ned zone, the residence time 
of the staple in the con?ned zone, and the like, the desired 
degree of ?brillation is obtained at the same time that 
the bulking operation takes place. The staple can thereby 
be ?brillated and bulked at the same time, thus obviating 
the risk of over ?brillating the staple by subjecting the 
?brillated staple to a separate bulking step. 
The ?brillated product of this invention is useful in 

making car-pet backing, insulation, ?ltering mediums, and 
the like. 

It is an object of this invention to provide a new and 
improved ?brillation method. It is another object of this 
invention to provide a new and improved bulking method. 
It is another object of this invention to provide a new 
and improved method to obtain the desired degree of 
?brillation while bulking a ?brillatable product. It is an 
other object of this invention to provide a new and im 
proved method for obtaining the desired bulked product 
without over ?brillating same. 

Other aspects, objects, and the several advantages of 
this invention will be apparent to those skilled in the 
art from the description, drawings, and appended claims. 
The drawing shows apparatus useful in the practice of 

the method of this invention. 
In the drawing, there is shown a con?ned cylindrical 

zone 1, the upper end of which is closed by a wire screen 
2. Bottom 3, as well as the circular side of zone 1 are 
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not necessarily porous so that a vaporous stream injected 
into the interior of zone 1 through ori?ce 4 exits primarily 
through screened end 2. A ?uid stream is injected into 
the interior of zone 1 by way of jet 5, the ?ow of vapor 
through jet 5 being controlled by conventional needle 
valve 6. 
The vapor injected into zone 1 through ori?ce 4 there 

fore has a major direction of passage substantially paral 
lel to arrow 7 before exiting through screened end 2. 
Vapor is injected into cylinder 1 at an angle to the major 
direction of passage of the vapor stream through zone 1, 
i.e., at an angle to the direction of arrow 7, so that the 
vapor passes circuitously, e.g., spirally, through the in 
terior of cylinder 1 before exiting through screened end 
2. This circuitous path of travel of the vapor spins 
and/or tumbles the staple causing the staple to bend, 
twist, and collide with other staple as well as the walls 
of zone 1, thereby further ?brillating the staple and also 
bulking the staple so that it has a feel considered desira 
ble by the consumer. 

Generally, any orientable polymeric ?lm can be em 
ployed in this invention. The ?lm can be uniaxially molec 
ularly oriented, or multiaxially molecularly oriented if 
this condition allows ?brillation. The ?lm can be molec 
ularly oriented in any conventional manner known in the 
art including super cooling the ?lm and then orienting 
same by stretching and the like, or heating the ?lm to 
a temperature below that at which the ?lm is in the 
molten state and then stretching same. By molecular 
orientation, what is generally meant is deforming, e.g., 
stretching the ?lm below that temperature at which the 
?lrn is substantially in the molten state, to thereby increase 
the strength of the ?lm at least in the direction in which 
it is plastically deformed. 

Generally, ?lms of mono-l-ole?ns having from 2-8 
carbon atoms per molecule which have been oriented by 
stretching in at least one direction so that the ?lm after 
stretching is at least three times longer in the direction of 
stretching than it was before stretching, i.e., a draw ratio 
of 3:1, can be used. When ?lm of polyethylene which 
has a density of at least about 0.94 grams per cubic 
centimeter is employed, the draw ratio should be at least 
4:1 and when polypropylene is employed, this draw ratio 
should be at least 6: 1. Polymers of l-ole?ns can be made 
in any conventional manner, a particularly suitable 
method being that which is disclosed in US. Patent 
2,853,741. The ?lm can be made from the polymers in 
any conventional manner such as by extrusion, casting, 
?attening, blown tubing, and the like, and thereafter cut 
ting the staple length. Staple length is substantially any 
?nite width and length, but generally is of a length of 
from about 1 to about 12 inches and a Width of from 
about 1A; to about 12 inches. 

Other conventional and ?brillatable plastic ?lms can 
be employed in this invention including blends and co 
polymers of l-ole?ns as above ‘described with each other 
and with other polymers such as polyamide, polyester, 
polyvinyl alcohol, acrylic polymer, polyvinylchloride, 
polyvinylacetate, polyvinylidenechloride, and the like. 
Homopolymers of l-ole?ns and other materials described 
can be employed as well as copolymers or blends of two 
or more homopolymers and/ or copolymers. A draw ratio 
of at least 3:1 can also be employed with these other 
plastic ?lms. 

The staple thickness can vary Widely, the minimum 
thickness being that which will produce a substantially 
self-sustaining ?lm, with a maximum thickness being 
dictated by the apparatus employed, and the degree of 
?brillation and bulking desired. The thickness of the 
staple will generally vary from that which is su?icient to 
form a self-sustaining ?lm to about 6 mils. 
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The vapor employed in the con?ned zone {zone 1 of 
the drawing) can be any suitable material which is sub 
stantially nondeleterious to the staple with which it is to 
contact. Generally, any gaseous medium can be employed 
such as steam, air, nitrogen, argon, helium, and the like. 
The vapor is employed under a pressure which can vary 
widely but will generally be at least 5 p.s.i.a. The vapor 
can be injected into the con?ned zone at an angle of at 
least ?ve degrees away from the major direction of pas 
sage of the vapor through the zone, i.e., at least ?ve de 
grees away from the direction of arrow 7 of the drawing, 
and is preferably directed at an angle of at least ?ve de 
grees from the side of the con?ned zone to thereby give 
a spinning trajectory to the vapor as it leaves jet 5. 
The staple can be partially ?brillated using any known 

?brillation method. Known ?brillation methods include 
those disclosed in US. Patent 3,302,501, and US. Patent 
3,003,304, the disclosures of which are hereby incorpo 
rated herein by reference. 
The process of this invention can be carried out using 

the bulk operation or continuously as desired. 

EXAMPLE 

A homopolymer of propylene having a melt ?ow of 4 
(ASTM D1238—62T) was converted into 2 mil thick tubu 
lar blown ?lm with a lay?at width of 14 inches. The ?at 
ened tube was molecularly oriented at a draw ratio of 
14:1 to give a double layer 4%" wide product with a 
nominal single wall thickness of 0.6 mil. The oriented 
product was subsequently partially ?brillated and crimped 
by passage through a conventional stuffer box crimper 
and the resulting material was cut into staple about %" 
to 1/2" long. 

Five pounds of the staple was then placed in the ap 
paratus shown in the drawing, zone 1 having a diameter 
of 18 inches and a height of 58 inches. A 14 inch inside 
diameter nipple was used for the jet 5 and air under a 
pressure of 100 p.s.i.g. was admitted into the interior of 
the zone 1 thereby. Jet 5 was oriented in zone 1 as shown 
in the drawing, i.e., angled upwardly and to the right to 
achieve a spiral route for the air stream as it passed 
through zone 1 and excited therefrom through screened 
end 2. After 5 minutes of introducing air into zone 1 at 
substantially room temperature. The run was terminated 
and the staple in zone 1 removed and examined. 
The staple was found to have been ?brillated to a 

greater extent than when originally placed in zone 1 and 
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to have additionally been bulked since it gave a more 
bulky feel to the hand than when originally placed in 
zone 1. 
Reasonable variations and modi?cations are possible 

within the scope of this disclosure without departing from 
departing from the spirit and scope thereof. 

I claim: 
1. A method comprising providing a con?ned zone 

containing partially ?brillated polymeric ?lm staple, and 
injecting into said zone a vaporous stream under pressure, 
said stream being injected into said zone at an angle to 
the major direction of passage of said stream through 
said zone so that said passes circuitously through said 
zone the force of said stream being such to tumble said 
staple within said con?ned zone thereby causing said 
staple to be further ?brillated and to be bulked. 

2. The method according to claim 1 ‘wherein said 
staple is ?rst crimped, the staple length is from about 
one to about 12 inches, and the staple width is from about 
1A; to about 12 inches. 

3. The method according to claim 1 wherein said sta 
ple is formed of materials selected from the group con 
sisting of homopolymers of l-ole?ns having from 2-8 
carbon atoms per molecule, inclusive copolymers of two 
or more of said l-ole?ns, polyamides, polyesters, poly 
vinylalcohol, acrylic polymers, polyvinylchloride, poly 
vinylacetate, polyvinylidenechloride, and mixtures there 
of. 

4. The method according to claim 1 wherein said stream 
is under a pressure of at least 5 p.s.i.a. when introduced 
into said con?ned zone. 

5. The method according to claim 1 wherein said sta 
ple is formed of materials selected from the group con 
sisting of homopolymer of ethylene, homopolymer of 
propylene, and copolymer of at least two of ethylene, 
propylene, and =butene~1, said stream is air, and said 
stream passes spirally through said zone. 
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