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This invention, generally, relates to filter material and, 
more particularly, to a method and apparatus for pro 
ducing a filter material susceptible for use as tobacco 
Smoke filters, as well as other respiratory filters. 

It has been proposed heretofore to render elongated 
filaments tacky by applying an adhesive or plasticizer there 
to and then applying a coating of discontinuous fine fi 
brous, cellular or granular material thereto by passing the 
tacky filaments through an airborne cloud of such ma 
terial, and then forming a bundle of such coated filaments 
into a tobacco smoke filter for incorporation into a cigar 
rette. However, the distribution of the fine material on 
the filaments is not uniform, since the material tends to 
coagulate into pellets and large areas of the filament are 
left uncoated. Accordingly, cigarette filters formed of 
this material will not be uniform, and some filters contain 
large pellets of flock which often grow to diameters up 
to about one thirty-second of an inch and sometimes are 
visible at the tip of the filter. Thus, whereas the weight 
of the filter may conform to the desired weight of a 
uniformly distributed filter, the flock may be non-uni 
formly distributed and be segregated in the form of large 
pellets scattered through the filter, thereby rendering the 
filter material non-uniform and impairing its filtering ac 
tion and "draw.” 
The present invention has for its object the provision 

of a method and apparatus for producing a superior to 
bacco smoke filter material continuously in quantity, 
which is particularly adaptable for incorporation with 
cigarettes during the manufacture of the latter by commer 
cially practicable methods without materially increasing 
the cost of the cigarettes, and which will permit the ciga 
rette to draw naturally and produce no noticeable effect 
on the senses of the user. 

In accordance with the invention, the tacky filaments 
after being coated with the fine material in the aforemen 
tioned known manner are vibrated to more evenly dis 
tribute the fine material thereon, including the breakup of 
at least some of the coagulated pellets and the redistribu 
tion of the particles thereof, and then passing the filaments 
over successive rollers spaced transversely apart so as to 
flex and reflex the filaments to release any surplus pellets 
which fall therefrom by gravity. Accordingly, the fila 
ments have the fine material evenly distributed thereon so 
that when gathered and formed into a cigarette filter the 
filters are uniform in composition and draw. 
The novel features that are considered characteristic of 

the invention are set forth with particularity in the ap 
pended claims. The invention itself, however, both as to 
the apparatus and method of operation, as well as addi 
tional objects and advantages thereof, will best be under 
stood from the following description of a preferred em 
bodiment thereof, when read in connection with the ac 
companying drawing which illustrates the apparatus of 
this invention whereby the various successive steps in the 
process of the invention may be carried out. 

Referring to the drawing, numeral 10 designates a flat 
ribbon or band formed by the generally parallel assembly 
of discrete filaments of natural or synthetic material, pref 
erably crimped synthetic cellulose acetate filaments of a 
diameter range on the order of about 2 to 8 denier (14 
to 29 microns) of the general type described in Crawford 
and Stevens Patent No. 2,794,239, granted June 4, 1957, 
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or equivalent filamentary materials such as those de 
scribed in copending application Serial No. 654,701, filed 
April 24, 1957, by Harris B. Parmele. While the filtering 
medium is represented as a ribbon or band of discrete, 
generally parallel filaments, they may be felted to a de 
gree or loosely woven, but not closely so as to afford spaces 
between the adjacent filaments. 
The ribbon or band of filaments 10 is passed by driven 

feed rolls 1 and 12 through a spray booth 13 wherein 
spray nozzles 13' apply an adhesive or plasticizer from 
above and below the ribbon or band 10 in the manner 
disclosed in Crawford and Stevens Patent No. 2,794,480. 
The filaments which compose the band or ribbon 10 are 
first spread apart by elastic surfaced driven feed rolls 11 
and 12 or by an air blast so that the surface of each fila 
ment is exposed for even coating with the adhesive or 
plasticizer to render its surface tacky. 
A plasticizer is preferred since it does not increase the 

"diameter of the filament as does an adhesive and the 
amount is, for example, on the order of about 25% by 
weight of the filament. A preferred plasticizer is glycer 
ine triacetate triacetin, although any other adhesive or--- 
plasticizer, such as dibutyl phthalate, triethyl citrate and 
the like, having the same or similar properties of rendering 
the filaments temporarily tacky and subsequently drying 
without leaving an objectionable odor or impairing the 
flavor of the smoke passing through the finished filter will 
serve the purpose. Where an adhesive is used it may be 
a solution of cellulose acetate. 
From the spray booth 13 the ribbon or band 10 passes 

through a cloud chamber 14, such as is disclosed in Taylor 
Patent No. 2,034,008, in which finely-divided material is 
dispersed as a cloud in a known manner and the particles 
are thereby adhered to the tacky filaments of ribbon or 
band 10. Alpha cellulose flock is a suitable material, the 
particles of which are essentially fine fiber of approxi 
mately 35-60 microns in length and on the order of about 
2-10 microns in diameter. Equivalent materials having 
similar properties and diameters on the order of those of 
tobacco smoke particles (0.1-2.0 microns) may be used 
with equal facility, such as the natural and synthetic fibers 
disclosed in Knudson Patent No. 2,761,798 and said Par 
mele application. The fibers are suspended in the aeri 
form current within cloud chamber 14 and are thus agi 
tated and whirled about to collect on the tacky surfaces of 
the filaments of the ribbon or band 10 passing through 
the chamber. The aeriform current is produced by blow 
ing air, or other gaseous medium, into a cloud chamber 
14 by at least one, and preferably two, fans 15. 
As previously stated, the distribution and adhesion of 

the flock fibers on the filaments of ribbon or band 10 in 
the cloud chamber 14, however, is not uniform. Fre 
quently, the flock fibers coagulate in pellets on the top 
and bottom surfaces of the filaments passing through the 
cloud chamber, and extensive areas of the filament sur 
faces remain uncoated altogether, with the result that 
filters made therefrom are not uniform in construction 
and "draw," and often contain visible pellets. 
To overcome this disadvantage, in accordance with 

the present invention, the ribbon or band 10 passes from 
the cloud chamber 14 through a vibrator 16 such as a 
model V-30 "Syntron' electrical vibrator, to more uni 
formly distribute the unadhered flock fibers and cause 
them to fall between and against the tacky filaments and 
adhere thereto. The vibration also shakes off or breaks 
up the coagulated pellets for redistribution of individual 
fibers on the uncoated surfaces of the filaments. How 
ever, not all of the pellets will be dislodged or broken 
up by vibration alone. 

It has been found that the remaining pellets have been 
loosened or freed from the filaments of ribbon or band 10 
by the vibration, so that they may be dislodged therefrom 
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by flexure and gravity. Accordingly, the filaments are 
flexed in one direction by passing the ribbon or band 10 
over roller 17, whereby those pellets remaining on the 
under surface thereof are dislodged and fall off by grav 
ity. Then the ribbon or band 10 is passed in a substan 
tially vertical direction, preferably rearwardly inclined 
to the vertical, about a roller 18 positioned above and 
to the right of roller 17 as seen in the drawing. 
As the ribbon 10 moves vertically, it is reflexed again 

in a curved pass in the opposite direction as it moves 
over roller 18, so that the remaining flock pellets are 
loosened and fall off, while the individual flock particles 
adhering to the filaments remain unaffected. If desired, 
a pair of oscillating rods forming a vibrator or knocker 
20 may be applied against the ribbon or band 10 during 
its substantially vertical pass between rollers 17 and 18 
to agitate the same and thus aid in eliminating loose ag 
glomerates or pellets. In this manner, virtually all pel 
lets (99 plus percent) are removed. It has been found 
that the vibrator 16 is more than 95% effective in break 
ing up pellets and redistributing the flock particles or 
fibers, whereas the reverse flexing, second vibration and 
vertical movement of the ribbon or band 10 is effective 
in ejecting coagulated pellets. The pellets or particles dis 
lodged from the ribbon 10 by the vibrator 20 and by flex 
ing the ribbon over the roller 18 are deflected by a de 
flector 21 into a collector 22 so that they do not fall back 
on the ribbon. Also, as indicated in the drawings, the 
ribbon can be further flexed and supplied to the feed 
end 19 of a filter plug making machine by means of 
rollers 23 and 24 which are also provided with collectors 
25 and 26 for any dislodged fibers. 
The fine flock fibers are adhered to the filaments in 

random but substantially uniformly spaced relation, i.e., 
a few lie flat against the filament surface in lengthwise 35 
relation, but the majority of them stand on end and re 
semble hairs or extend diagonally. Accordingly, when 
the filaments are arranged longitudinally in a bundle, the 
laterally projecting fibers adhered thereto extend into 
and constitute obstructions in the passages between the 
filaments, which obstructions interrupt the flow of tar, 
nicotine and other particles in tobacco smoke so as to 
deflect them out of the stream in the manner described in 
said Knudson patent and Parmele application. 

Having thus formed a filter material in which the fine 
flock fibers are distributed uniformly over and throughout 
the filaments and which is virtually entirely free from 
pellets of coagulated flock fibers, the ribbon or band 10 
passes to the feed end 19 of any suitable machine for 
gathering the filaments comprising ribbon or band 10 into 
a suitable roving for forming the same into filter plugs. 
United States Patent No. 2,793,572 illustrates a machine 
which is suitable for making the filter plugs. 
The invention has been shown by way of example only, 

and many modifications and variations may be made 
therein without departing from the spirit of the invention. 
Therefore, it is understood that the invention is not to be 
limited to any specified form or embodiment except inso 
far as such limitations are set forth in the appended 
claims. 

I claim: 
1. A method of uniformly distributing finely-divided 

particles deposited non-uniformly as a coating on the 
tacky surface of an elongated filament, which comprises 
agitating the filament to redistribute the conglomerated 
and unadhered particles on the uncoated tacky surface 
of said filament, simultaneously bodily moving said fila 
ment to said the said particle redistribution, whereby the 
filament is substantially uniformly coated with the par 
ticles, then moving said filament substantially vertically 
to remove any unadhered particles by gravity, and de 
flecting the unadhered particles away from the filament. 

2. A method of uniformly distributing finely-divided 
particles deposited non-uniformly as a coating on the 
tacky surfaces of a plurality of elongated filaments ar 

4 
ranged in substantially parallel relation as a band, which 
comprises agitating the band of filaments to redistribute 
the conglomerated and unadhered particles on the un 
coated tacky surface of said filaments, simultaneously 

5 bodily moving said band of filaments to aid the said par 
ticle redistribution, whereby the filaments are substan 
tially uniformly coated with the particles, then moving 
said band of filaments substantially vertically to remove 
any unadhered particles by gravity, and deflecting the 

10 unadhered particles away from said band of filaments. 
3. A method of uniformly distributing finely-divided 

particles deposited non-uniformly as a coating on the 
tacky surface of an elongated filament, which comprises 
agitating the filament to redistribute the conglomerated 

15 and unadhered particles on the uncoated tacky surface of 
said filament, simultaneously bodily moving said filament 
to aid the said particle redistribution, whereby the fila 
ment is substantially uniformly coated with the particles, 
flexing said filament transversely to dislodge unadhered 

20 particles therefrom, then moving said filament substan 
tially vertically to remove any unadhered particles by 
gravity, and deflecting said unadhered particles away 
from said filament. 

4. A method of uniformly distributing finely-divided 
25 particles deposited non-uniformly as a coating on the 

tacky Surface of an elongated filament, which comprises 
agitating the filament to redistribute the conglomerated 
and unadhered particles on the uncoated tacky surface 
of said filament, simultaneously bodily moving said fila 

30 ment to aid the said particle redistribution, whereby the 
filament is substantially uniformly coated with the par 
ticles, moving said filament substantially vertically to 
remove any unadhered particles by gravity, again agi 
tating said filament while moving in said substantially 
vertical direction to dislodge loose particles therefrom, 
and deflecting said loose particles away from said fila 
ment. 
5. A method of uniformly distributing finely-divided 

particles deposited non-uniformly as a coating on the 
40 tacky surfaces of a plurality of elongated filaments ar 

ranged in substantially parallel relation as a band, which 
comprises agitating the band of filaments to redistribute 
the conglomerated and unadhered particles on the un 
coated tacky surface of said filaments, simultaneously 
bodily moving said band of filaments to aid the said 

45 particle redistribution, whereby the filaments are substan 
tially uniformly coated with the particles, moving said 
band of filaments substantially vertically to remove any 
unadhered particles by gravity, again agitating said band 
of filaments while moving in said substantially vertical 

50 direction to dislodge loose particles therefrom, and de 
flecting said loose particles away from said band of fila 

ents. 
6. A method of uniformly distributing finely-divided 

short fibers deposited non-uniformly as a coating on the 
55 tacky surfaces of a plurality of elongated filaments ar. 

ranged in Substantially parallel relation as a band, which 
-comprises agitating the band of filaments to redistribute 
the conglomerated and unadhered short fibers on the 
uncoated tacky surface of said filaments, simultaneously 

60 bodily moving said band of filaments to aid the said 
short fiber redistribution, whereby the filaments are sub 
stantially uniformly coated with the short fibers arranged 
at indiscriminate angles thereto, moving said band of 
filaments substantially vertically to remove any unad 

65 hered short fibers by gravity, again agitating said band 
of filaments while moving in said substantially vertical 
direction to dislodge loose particles therefrom, and de 
flecting said loose particles away from said band of fila 
ments. 

70 7. A method of uniformly distributing finely-divided 
particles deposited non-uniformly as a coating on the 
tacky surfaces of a plurality of elongated filaments ar 
ranged in substantially parallel relation as a band, which 
comprises spreading the adjacent filaments laterally out 

75 of contact with each other, agitating the band of filaments 
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to redistribute the conglomerated and unadhered particles 
on the uncoated tacky surface of said filaments, and si 
multaneously bodily moving said band of filaments to 
aid the said particle redistribution, whereby the filaments 
are substantially uniformly coated with the particles. 

8. Apparatus for uniformly distributing finely divided 
particles deposited non-uniformly as a coating on the 
tacky surface of an elongated filament, the combination 
of means for driving said filament substantially hori 
Zontally, a vibrator for agitating said filament transversely 
to redistribute agglomerated and loose particles on un 
coated areas of said filament, first means for deflecting 
said filament from said substantially horizontal to a sub 
stantially vertical direction so that said filament is flexed 
to remove unadhered particles by gravity, deflector means 
positioned adjacent said filament at the point where said 
filament moves in a substantially vertical direction, second 
means for deflecting said filament from said substantially 
vertical direction back to a substantially horizontal direc 
tion to further flex said filament, and first and second 
means to collect the removed, unadhered particles adja 
cent said first and second deflecting means, respectively, so 
that the unadhered particles are prevented from coming 
into contact with said filament after they are removed. 

9. Aparatus for uniformly distributing finely divided 

5 

O 

5 

20 

25 

5 
particles deposited non-uniformly as a coating on the 
tacky surface of an elongated filament as set forth in 
claim 8, including a second vibrator to vibrate said fila 
ment as it passes in said substantially vertical direction. 

10. Apparatus for uniformly distributing finely divided 
particles deposited non-uniformly as a coating on the 
tacky surface of an elongated filament as set forth in 
claim 8, including third means for deflecting said fila 
ment after said second deflecting means to flex said fila 
ment transversely to an angle at least ninety degrees with 
the horizontal, and third means for collecting the unad 
hered particles adjacent said third deflecting means. 
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