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This invention relates to a process for the manufacture 
of ?brous articles. More particularly, it relates to a 
process for converting ?bro-pl-astic material directly into 
?brous material suitable for smoking devices such as 
cigars and cigarettes, non-woven fabrics, cable stuillng, 
and the like. 
The manufacture of ?brous material and products re 

quires many complex steps. For example, paper for ?lters 
prepared in the conventional manner requires the steps 
of pulping, screening, drying and taking up on a roll. 
The paper is then crimped and split to the proper width 
and ?nally processed into ?lters. Cellulose ester ?lters 
are prepared by esterifying cellulose, dissolving in acetone, 
?ltering the solution and spinning by the conventional 
dry spinning technique. Continuous ?laments formed 
into tow in this manner or by a similar lengthy process 
from po-lyole?ns or other ?ber-forming substances are 
then orimped and baled. In making the ?lters, the tow 
is opened; that is, the ?laments are spread apart. Then 
a bonding agent is *added, and the tow is passed into a 
garniture, a conventional cigarette-making machine. 
Sometimes various additives such as rice starch or car 
bon particles are used in paper ‘and cellulose acetate ?lters 
to increase the surface area. The strong ?bers required 
for use in non-woven articles, tows, webs, ?lters, and such 
formed from polymer solutions by prior art processes 
using various types of spray equipment have been col 
lected in a number of di?’erent ways, for example, on a 
moving belt, on a preformed continuous rope or yarn, 
or a rotating card. In many cases, electrically charged 
plates have also bee-n necessary. As yet, no method has 
been devised whereby all of these complicated intervening 
steps can be completely eliminated so that wrapped or 
crimped ?brous products such as ?lters and the like can 
be produced directly from melts or solutions of the var 
ious polymers which can be used. 

It is accordingly ‘an object of this invention to provide 
a continuous process for the manufacture of ?lters from 
a polymer melt or solution. 

It is another object of this invention to provide a pro 
cess which is more economical and simpler than the multi 
step processes now employed in the manufacture of 
?brous products. 

It is also an object of this invention to provide a proc 
ess for the manutfacture of ?lters from. more economical 
materials than those presently employed. 

It is another object of this invention to provide a proc 
ess whereby very ?ne ?lamentous material can be proc 
essed directly into ?lters and other ?brous products. 

It is still another object to provide a process which 
will convert ?laments with little resilience into a ?lter 
?rm enough for use as a cigarette tip. 

It is a further object of this invention to provide a 
simple, substantially one-step method of producing a con 
tinuous tow or web from a plastic polymer. 

It is a still further object of this invention to provide 
a process for the collection of continuous tows of sprayed 
?bers of various diameters and lengths useful in ?lters, 
non-woven fabrics, cable stuf?ng, and the like and pre 
pared directly from a molten polymer or polymer solu 
tion. 
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These and other objects of this invention will be ap 
parent from the description and claims which ‘follow. 
We have found surprisingly that a polymer melt or 

solution coming from a storage tank or other appropriate 
container can be directly converted into ?bers which can 
then be either ( 1) continuously formed into tow and 
taken up continuously or which can be (2) collected and 
bound immediately in a garniture into a ?lter useful on 
a cigarette or cigar or other smoking device. This con 
tinuous operation is carried out by applying a stream 
of inert gas or steam propelled substantially at right 
angles to the melt or solution issuing from the supply 
container at a velocity and under a pressure sui?cient to 
attenuate the melt or solution into the fonm of ?bers. 

If it is desired to form the ?bers directly into tow, the 
tow is collected in a direction substantially countercurrent 
to that of the propellant stream on a guide and take-up 
rolls. A belt or cord or other similar means for provid 
ing an initial collecting point for the ?bers can- be used, 
but such an arrangement is not an essential part of this 
invention. A particularly suprising feature is the fact that 
substantially all of the freshly formed ?bers ?nd and ad 
here to the preformed tow. Although we do not know 
exactly why this happens, we theorize that such an ar 
rangement of a propellant spray and countercu-rrent col 
lection causes the formation of an air stream or blanket 
upon which the preformed tow rests. Once the tow starts 
to form, the take-up roll is started (the belt or cord or 
other similar means for providing an initial collecting 
point for the ?bers, if used, being immediately removed 
from the system) and the tow continues to form in a 
continuous manner. It is collected in a suitable manner, 
for example, in a convenient receptacle or on one or more 
spools. The temperature of the propellant stream, its 
velocity and pressure should be adjusted so that the 
freshly formed ?bers are still in the plastic state when 
they are formed into tow in order to adhere at the point 
of contact and produce a continuous ?lament. 
The uses for tows and webs formed in accordance with' 

this procedures are many and varied. Cigarette ?lters, 
air and liquid ?lters and the like are illustrative of such. 
Tows formed from thermoplastic materials can be cut 
into uniform lengths on conventional textile processing 
equipment, blended with other ?bers such as viscose and 
cotton, and ‘formed into non-woven articles. Such tows 
and webs are also useful as packing or stu?ing material 
and ‘as decorative materials. 

If, on the other hand, it is desired to convert the ?brous 
material directly into a ?nal ?brous product, the arrange 
ment can be altered so that the attenuated ?bers formed 
by the propellant stream directed against the polymer 
melt or solution coming from the storage container and 
directed thereagainst at right angles are sprayed directly 
into a funnel, the narrow end of which connects with a 
specially arranged air aspirator. The ?bers pass through 
the aspirator and on into a short multiperforate tube 
which extends into the horn of a garniture or other bind 
ing mechanism. The exhaust end of the aspirator termi 
nates at a point close to the beginning of the short multi 
perforate tube. The exhaust air is dissipated through the 
multiperforate tube holes. Paper or other packaging 
material ‘can be passed through a narrow slot between the 
exhaust end of the air aspirator and the rnultiperforate 
tube and thence through the tube along the lower side 
thereof into the garniture horn. This modi?cation of the 
process is especially advantageous for the utlization of 
very short ?bers, viz, less than about two inches. 

It can thus be seen that by this particular procedure 
?laments can be prepared‘directly from the molten poly 
mer or polymer solution and conveniently collected im 
mediately thereafter in an appropriate wrapping or press 
ing device. The ?brous product can be a ?lter rod suitable 
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for attaching to the tobacco portion of cigar, cigarette or 
other smoking device. 
We have found that any plastic ?ber-forming polymer, 

particularly the polyole?ns and cellulose esters, are suit 
able for processing in accordance with this invention. 
Representative polyole?ns which are especially appropri 
ate are polyethylene and polypropylene. Cellulose ace 
tate, cellulose acetate propionate, and cellulose acetate 
butyrate are illustrative of the cellulose esters. 

Various modi?cations of the above~described process 
can be made, for example, where the ?bers are formed 
directly into a very large tow, bat or wide web of ?bers. 
A header can be used to supply the polymer melt to the 
propellant stream and a wide web formed in this manner. 
On the other hand, the propellant streams can be caused 
to converge to produce a more cylindrical tow. Several 
di?erent polymers can be supplied from several sources to 
form a blended tow and the ?ber size controlled by the 
techniques of varying the polymer-propellant ?ow ratio. 
Various ?uids such as air, steam, nitrogen or carbon di 
oxide, for example, can be used as the propellant with 
polymers such as the polyole?ns, nylon, polyesters and 
cellulose esters such as cellulose acetate propionate. 
Actually, any ?ber-forming material amenable to being 
sprayed can be used in this process. We prefer to use 
thermoplastic polymers such as polyole?ns and cellulose 
esters with and without plasticizers for spraying. 
The materials which can be sprayed to give the ?ne 

?bers for which this particular invention is especially 
adapted are quite varied. Although we prefer to use ma 
terials which can be sprayed from a melt, materials 
sprayed from a solution employing a volatile solvent can 
also be used. 
When the ?bers are formed directly into a ?brous prod— 

net in accordance with the alternate procedure given 
above, the amount of compressed air used on the air 
aspirator and the garniture speed may be adjusted in ac 
cordance with the requirements of the type of ?bers to be 
produced and the speci?c properties of the ?lter cigarettes 
or other smoking devices prepared. 
The process of this invention may be more readily 

understood from the following description and drawings 
which illustrate certain preferred embodiments thereof. 

FIG. 1 is a diagrammatic representation of an em 
bodiment wherein a polymer melt or solution is con 
verted directly into rod-like ?bers by the application there~ 
to at right angles of a propellant stream and the ?bers 
formed into tow, which is collected on take-up rolls. 

FIG. 2 is a diagrammatic representation of an alterna 
tive embodiment of this invention wherein the ?bers are 
produced in accordance with the same procedure as that 
illustrated in FIG. 1 but are collected in a funnel-aspirator 
device and conveyed directly to a garniture wherein they 
are assembled as a ?nal ?brous article. 
Looking ?rst at FIG. 1, a polymer melt issues from 

container 10 into a propellant stream supplied from pro 
pellant nozzle 12. String-like ?bers 14 formed by at 
tenuation follow the propellant stream until they form into 
continuous tow 16 which is carried away by way of a 
plurality of guides 18, leading to take-up rolls 20 and 
22 between which it passes. The tow is collected in a di 
rection countercurrent to that of the propellant ?ow. 

In the alternative embodiment shown in FIG. 2, the 
polymer melt from container 10 is formed into ?bers 14 as 
in FIG. 1 by a propellant stream from propellant nozzle 
12. The ?bers now in string-shaped ?lament form are 
drawn through a funnel 24 by an aspirator 26 to which 
air or other appropriate inert gas or ?uid is provided 
through line 28 and from which it is withdrawn through 
ori?ce 30. The ?laments pass through multiperforate 
.tube 32, to which multiperforate tube 32 paper is sup 
plied at point 36 from roll 34 into garniture horn 38 and 
thence into garniture 40, in which the ?nal bound product 
is formed. 
The following examples are illustrative of our invention, 

which is to be limited only by the appended claims. 
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Example 1 
Polyethylene having a speci?c gravity of 0.907 and a 

viscosity at 300° F. of approximately 9,000 centipoises 
was melted and conveyed into a container such as that 
illustrated in l and 2. A stream of the molten 
polyethylene at 140° C. was introduced to a 32-pound 
steam propellant stream directed at right angles thereto 
and the ?laments formed by said propellant stream were 
collected as ?brous tow in a manner such as that illustrated 
in PEG. 1. Filaments of 4—20 denier per ?lament were 
formed. 

Example 2 

Fibrous tow was formed as in Example 1 with the ex— 
ception that the molten polyethylene was at a tempera 
ture of 160° C. and the size of the ?laments was in the 
range of 3-10 denier per ?lament. 

Example 3 

Fibrous tow was formed as in Example 2 with the ex 
ception that a 15-pound air propellant stream was used 
and the ?laments produced ranged in size from about 8-30 
denier per ?lament. 

Example 4 

A stream of molten polyethylene such as that used in 
Example 1, except that the temperature thereof was 190° 
C. instead of 140° C. was introduced to a 50-pound steam 
propellant stream directed at right angles thereto, and the 
tow collected theretrom consisted of ?bers having a size 
or from 0.5 to 5 denier per ?lament. 

Example 5 

Polyethylene having a density of 0.925 and an inherent 
viscosity at 300° F. of approximately 1000 centipoises 
was melted and introduced at 275° C. to a propellant 
stream of 50% steam directed at right angles thereto, and 
a tow consisting of ?bers in the 3-20 denier per ?lament 
range was collected on take-up rolls such as those il 
lustrated in FIG. 1. 

Example 6 

Fibrous tow was formed as in Example 1 except that 
polypropylene having a density of 0.91 and a viscosity at 
320° C. of approximately 5,000 centipoises was used in 
stead of the polyethylene. 

Example 7 

A stream of plasticized, molten cellulose acetate pro 
pionate (l/z-second propionate) was introduced to a 32 
pound steam propellant stream in a manner illustrated by 
FIG. 1 to produce semi-continuous ?laments in the range 
of about 100 denier per ?lament. The ?laments were 
collected to form a continuous tow. 

Example 8 

Continuous tow was formed as in Example 7 with the 
exception that the plasticized molten cellulose acetate pro 
pionate was introduced to a 20-pound air stream at 175° C. 

Example 9 

Continuous tow was formed as in Example 7 with the 
exception that cellulose acetate was used instead of cellu 
lose acetate propionate. 

Example 10 

Continuous tow was formed as in Example 7 with the 
exception that cellulose acetate butyrate was used instead 
of cellulose acetate propionate. 

Example 11 
In this example numerical references are to FIG. 2 

of the drawing. A low molecular weight polyethylene 
having a speci?c gravity of 0.907 and a viscosity at 300° F. 
of approximately 9,000 centipoises was melted in a blow 
case 10 with 75 pounds of steam in the case. A valve 
in the bottom of (the case was opened and a stream of 
the molten material 1/s” in diameter was caused to ?ow 



a 17 -~ 

3,110,642 

from a short piece of tubing. A stream of compressed 
air ejected from a 1A” tube 12 was directed at a right 
angle to the stream of molten material and in the direc 
tion of the funnel 24. Filaments varying from about 1/2 
to 5 denier were blown into the funnel. An air do?er 26 
stu?ed the ?laments into a multiperforate tube 32 and 
on into a garniture 40 where they were wrapped with 
paper and converted into a tubular ?lter. 

Example 12 
A ?lter was prepared according to the procedure of 

Example 11 except that polypropylene having a speci?c 
gravity of .91 and a viscosity at 320° C. of approximately 
5,000 centipoises was used instead of the polyethylene. 

Example 13 

A ?lter was formed in accordance with the procedure 
of Example 11 with the exception that cellulose acetate 
propionate was the polymer used. 

Example 14 
A ?lter was prepared as in Example 11 except that 

cellulose acetate was used instead of the polyethylene. 

Example 15 

The procedure of Example 11 was ‘used to prepare a 
tubular ?lter, cellulose acetate butyrate being used in 
place of the polyethylene. 
The following example is given to show the surprising 

and unobvious importance of drawing the ?laments 
through the multiperforate tube before allowing them 
to enter the garniture horn when being formed directly 
into ?lters. 

Example 16 

The process of Example 11 was followed with the 
exception that the multiperforate tube was removed, the 
aspirator leading directly into the garniture horn. After 
a few minutes of operation, the ?laments began to jam 
in the garniture in such a manner that no ?lters could 
‘be produced. 

These examples serve to show only a few of the many 
variations possible in this process. Many changes can 
be made to give any desired tow consisting of any rea 
sonable ?ber size at either low or high rates of produc 
tion. The examples show only sprayed ?bers formed 
from polymer melts, ‘but solvent solutions can also be 
use-d. When solvents are used, a solvent recovery system 
should be used. 

It can readily be seen that We have provided a method 
whereby a molten polymer or a polymer solution may 
be directly converted by the impingement thereon at right 
angles of a propellant stream directly into ?brous tow 
or a ?brous product. To form a continuous tow, the 
?bers are withdrawn from a stream of ?bers substantially 
countercurrent to the stream. This substantially coun 
tercurrent collection of tow is one of the features of this 
invention. When it is desired to form the ?laments di 
rectly into a bound product such as a ?lter, they are 
drawn by means of an aspirator through a multiperforate 
tube which serves to allow excess compressed air to be 
dissipated evenly through the atmosphere and ?ius pre 
vents clogging in the horn of the garniture into which 
they are conveyed for forming into the ?nal product. 
Without the presence of the multiperforaite tube, a plug 
of ?bers is formed which will pass on through the garni~ 
ture and prevent the ‘formation of the desired product. ‘ 
We theorize that the reason for this is that the air is 
caused to turn and blow out of the mouth of the aspirator 
and thus prevent the increases in pressure necessary to 
force the ?bers into the garniture. 
Another feature of this invention is that the denier of 

the ?laments ‘formed by :our process is practically unlim 
ited. As illustrated by the preceding examples, ?laments 
varying all the way from 1/2 to 20 denier can be col 
lected. A particular advantage is the capability of our 
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6 
process of forming tow and cigarette ?lters from ?ne 
?bers which are too small in diameter and too weak in 
strength to process by conventional methods into acetate 
tow or ?lter material. As is also illustrated by the pre 
ceding examples, the p-ressure of the propellant stream 
can be adjusted according to the polymer used and the 
properties of the ?lter to be produced, the pressure vary 
ing from about 15-75 pounds. 
The utility of the pnocess of this invention is manifold. ' 

‘It can be used in forming ?brous material for twisting 
to make \a cord or yarn, crimping and cutting into staple 
yarn, winding on frames for multi-shaped ?lters, or pass 
ing into the horn of a garniture in preparing ?lter rods. 
Although the invention has been described in detail 

with reference to preferred embodiments thereof, it will 
be understood that variations and modi?cation can be 
effected within the spirit and scope of the invention as 
described hereinabove and as de?ned by the appended 
claims. > 

We claim: 
1. A process for producing a ?brous product from an 

organic thermoplastic substance which comprises extrud 
ing in a generally downward direction a molten ?ow of 
thermoplastic substance, attenuating said molten ?ow 
into a plurality of stringshaped ?bers by directing a con 
tinuous stream of steam under pressure at approximately 
right angles to said molten ?ow, supporting said ?bers 
only by said stream of steam, collecting said plurality of 
steam supported ?bers in an elongated zone on ‘a plane 
substantially horizontal with said stream of steam to 
form a tow of substantially parallel discontinuous ?la 
ments and withdrawing said tow at an angle to said zone 
and in a direction counter to the direction of said stream 
of steam. 

2. A process for producing a ?brous product from an 
organic thermoplastic substance which comprises extrud 
ing in a generally downward direction a molten ?ow of 
said substance, directing a continuous stream of steam 
at an abrupt angle to said molten ?ow under su?icient 
pressure to propel said molten ?ow and attenuate the ' 
?ow into a plurality of string-shaped ?bers, supporting 
the attenuated ?bers only by said stream of steam, col 
lecting said plurality of steam supported ?bers in an elon 
gated zone as a web of tow of substantially horizontally 
aligned discontinuous ?laments and withdrawing said tow 
at an angle to said zone ‘and in a direction counter to the 
direction of said stream of steam. 

3. A process for producing a ‘?brous product from ‘an 
organic thermoplastic substance selected from the group 
consisting of polyethylene and polypropylene which com 
prises extruding in a generally downward direction a 
molten flow of said substance, attenuating said molten 
?ow into a plurality of string-shaped ?bers by directing 
a continuous stream of ?uid under pressure at approxi 
mately right angles to said molten ?ow, supporting said 
?bers only by said stream of ?uid, collecting said plu 
rality of ?uid supported ?bers in an elongated zone on 
a plane substantially horizontal with said stream of ?uid 
as a tow of ‘adhering substantially horizontally aligned 
?laments of 0.5 to 20 denier per ?lament and withdraw 
ing said tow at an angle to said zone and in a direction 
counter to the direction of said stream of ?uid. 

4. A method for the treatment of organic thermoplastic 
material which comprises: 

(1) directing a ?uid stream substantially rat a right 
angle to a downwardly moving ?ow of molten ex~ 
truded organic thermoplastic material thereby at 
tenuating said material into ?bers moving in sub 
stantially the same direction as that of said ?uid 
stream, 

(2) collecting by air aspiration the attenuated ?bers 
in substantially horizontally aligned adhering form 
while under the propelling in?uence of said ?uid as 
a continuous web of tow made up of discontinuous 
?laments varying in denier from 0.5 to 20 and 



(3) a?er dissipaiing i111: aspirming air circumferentiany 
ycempacting said ‘web of tow into a ?iter ekzmcnt. 
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