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This invention relates to the production of tobacco
smoke filters suitabie for cigarettes, pipes, and cigarette
and cigar holders. Im particular this invention is com-
cerned with an apparatus and process for treating a con-
tinuous flament crimpad tow to substantially increase the
filiraticn efficiency thereof for the removal of nicotine,
tars and asrosol particles from the tobacco smoke while
at the same time effecting a reduction in weight of filter
material required and materially improving the process-
ing of the tow into filter plngs.

In the industry at the present time a largs number of
tobacco smoke filters are made from continucus crimped
filament tow. Such tow material is very useful for mak-
ing such filter element constructions for a number of
reasons. The continuous filament tow works well in auto-
matic filter making machinery. The filaments due to their
longitudinal arrangement contain elongated aligned paral-
lel type passageways for the smoke. However, while in
making filters from such tow aithough it has been de-
sired to preserve to some extent the longitudinal align-

1ent, it has also been desired to alter the crimp arrange-
ment in a manner that the crimps are out of registry,
thereby producing shoulders in the filter upon which the
smoke may impinge. Also the putting of the crimps out
of registry enables the obizining of a firmer filter with
lower guantities of material.

In the art prior to the instant inveantion, various means
have bsen used to try and alter the filament parallelism
and to randomize the location of the knees of the crimp
to some extent. Such means have included mechanical
vibrators or strikers, pinch rolls and the like. However,
such procedures as inducing a high static electrical charge
con the tow by means of rubber rollers or the alternate
application of high and then low tension by passing the
tow from slow speed to high speed and then to low speed
rolis or the beating of the tow by mechanical beaters have
certain disadvantages. The generation of a high charge
of static electricity on the tow may present a hazard if
any volatile matter is present or if at a later step in the
process it is desired to treat the tow with certain liquids
or powdered additives. The application of high tensions
or the beating of the tow with vibrators not only weakens
the tow and may cause breaks therein but such prior art
type of treatment has destroyed to a substantial extent
the effectiveness of the crimp. In other words, in the
prior art one must choose between a good crimp that re-
mains in the treated tow or a deficiency of crimp that is
randomized and, therefore, in each instance the most
efficient and economical filter plug is not obtained.

Another and perhaps more serious problem encoun-
tered in the prior art type of operation is that it has not
been possible to utilize tow having a particularly high
‘degree of crimp. That is, highly crimpsd tow may have
gertain weak points at the point of crimp. Consequently,
when it has been attempted to process highly crimped
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tow in accordance with prior art procedures with rolls or
vibrators, such attempts have not been too satisfactory
because of the breaking of the highly crimped tow.
Furthermore, as already briefly mentioned, the prior art
processes of beating and temsioning the tow in an effort
to break up the registry of the knees of the crimp often
causes the filaments to be strained beyond the yield
point. Thus the sharp angular crimp originally in the
filaments is often removed because the stresses of bloom-
ing the tow are great enocugh to permanently remove a
substantial amount of the crimp.

It is, theerfore, believed apparent that the develop-

ent of a simpler more effective method for treating con-
tinuous filament crimped tow for use in the manufacture
of tobacco smoke filters whereby the tow may be opened
up, the crimps placed out of registry and yet the crimp
not removed from the tow as well as filament breakage
avoided represents a highly desirable result. After ex-
tended investigation we have fouand an improved appa-
ratus and methed whereby prior art difficulties as above
discussed may be eliminated or materially reduced.

Ons object of this invention is to provide an apparatus
and means for processing a continuous filament crimped
tow into a filter plug having a randomized filament ar-
rangement, said filaments retaining a high degree of their
original crimp so that a filter may be obtained which
has an efficiency that is relatively high to the weight of
the filter material. Another object is to obtain a well
opened up tow suitable for filters without substantially im-
pairing the strength or the degree of crimp in the indi-
vidual filaments. A particular object is to provide a
simple and effective apparatus arrangement for convert-
ing a dense continuous filament crimped tow into a well
opened up filter tow readily susceptible to treatment
with plasticizer and the like. 5till another object is to
make a filter from continuous filament crimped tow, which
filter for a specific filament size and resistance to air
flow, is more efficient in removing tars and nicotine than
prior art filament filters. A still further object is to
utilize tows which have a higher crimp than heretofore
tolerated with the prior art processes used in making
filters from such tow. Other objects will appear herein-
after,

For a more complete understanding of our invention
reference will be made to the attached drawings forming
a part of the present application.

In these drawings FIG. 1 is a schematic flow diagram
of the processing of the continuous filament tow into a
filter plug for tobacco smoke fiiters.

FIG. 2 is a schematic diagram of the overall apparatus
arrangement of apparatus which would be used in carry-
ing out the process of the present invention.

FIG. 3 is a detailed cross-sectional view of the flufiing
jet of the present invention.

FIG. 4 is a part semi-diagrammatic front end view of
the jet shown in FIG. 3.

Referring now to FIG. 1, as indicated above the gen-
eral overall arrangement for making filters in accordance
with the present invention is shown. As mentioned
above, one object of the tow conditioning of filter tow is
to convert the densely packed crimped tow from the
supply package into a relatively fluffy resilient flat sheet
of filaments which are in a randomized state, then to

-establish an adhesive condition on the filaments by suit-
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able procedure. In the present invention we prefer to
apply a plasticizer to the filaments. The opened, banded
flat sheet of adhesive filaments are then fed into the
cigarette or plug making machine after which the plugs
may be stiffened to form the final product. It is thought
that the various legends on FIG. 1 render this figure un-
derstandable without further description herein.
Considering in more detail the tow conditioning means
and apparatus in accordance with this invention, it will

be seen that where opening and banding and fluffing were-

formerly separate steps, these steps are combined in our
new process. The preferred system now involves feed-
ing the tow.at a constant rate to a blooming jet, taking
up the bloomed tow at an equal or reduced speed rélative
{0 the feed rate and then subjecting it to the action of a
second blooming jef, then to the adhesive spray, and
finally removing it .from the tow conditioning zone at a
reduced rate relative to the rate of the initial tow feed.
For example, tow feed No. 1 may be at the rate of 50
y.p.m.; tow feed No. 2 at the rate of 49 y.p.m. and tow
feed. No 3-at the rate of 48 y.p.m. Thus during each
bloommg process the tow is under conditions which pro-
mote its relaxation

In FIG. 2 the -overall apparatus arrangement is shown
in more detail: Crimped and compacted tow 1 is with-
drawn from bale 2 over guides 3 and 3a by the first pair
of tow feed rolls 4. 'The tow then passes through bloom-
ing jet 5 which is supplied with-gas at a pressure of .10
1050 p.s.d. gauge. The design of the jet is such that a
‘high velocity -gas flow is produced which is -evenly dis-
tributed over the width of the . rectangular-shaped jet.
The action of this high velocity gas separates the individ-
ual filaments from each other and spreads the tow out
into-a band or sheet of filaments. At the same time the
-filaments ‘are glven a strong thrust by the air flow such
-that ‘tension is generated in the tow between the rolls
4 and the jet 5. The tow then passes to roll pair 6
svhich is driven at such a speed relative to roll pair 4
as to allow the tow to be in a.relaxed state between the
jet 5-and the rolls 6. In this area and particularly in
.the exit zone of the jet the filaments can thus be violent-
ly-agitated and vibrated such'that each filament is sep-
arated from the other and the crimp knees assume com-
pletely random position relative to each other.

This cycle of blooming or debundlizing is then re-
peated ‘with roll pairs 6 and 9 and jet 7. Here tension
is again present between rolls 6 and jet 7 due to the in-
-fluence of the high. velocity 'jet air on the tow. Roll
pair ‘9 however is driven at a speed relative to roll pair
-6 so that between jet 7 and rolls 9 there. is substantially
no tension other than that required to prevent: excessive
sag in the tow. Also in the slack tension zone between
-jet 7 ‘and rolls 9 there is located 'spray booth ‘8 which
applies plasticizer or other material to the tow. .-Sirce
the tow is relaxed and the: filaments well separated at

this point: excellent distribution and even .application of -

the plasticizer or the like on each filament is possible.

After leaving roll pair 9 the .tow passes to the garni-
ture .of the cigarette making machine shown overall at
10. To insure good control over the process a ‘com-
mon_drivé motor .11 drives all the individual -rolls and
the cigarette machine 18 by chain, cog belt or other pos-
itive drive means. Interposed between the motor 11
-and roll pairs'4 and & there are variable speed transmis-
sions 12 and 13 such that the relative speeds of rtoll
‘pairs-4, 6 and 9 can be adjusted to establish the desired
degree of relaxation in each blooming stage:

In some .cases it may be -desired to eliminate one
blooming:stage -and in this case, roll pair-4 and bloom-
‘ing jet 5 may be omitted with the tow passing directly
from guide 34 to roll pair 6. This arrangement may
not bloom the -tow as effectively as the two-jet ‘assem-
‘bly described above. However, the one jet assembly
of the present :invention will process the tow better than
_prior art procedures. There are other -alternatives. One
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Y'threading, iwe. it-will suck the tow info the jet.
high velocity gas and tow mixture leaves the vemturi

-filaments one from -anofher.
-to vibrate ‘much.in the manner.of ribbons attached -to

4

is to retain maximum crimp in the bloomed tow which
may leave a few groups of tnopened filaments in the
tow. The other is to use somewhat higher air pressure
than is required with two jets. ~This will bloom the tow
well but may remove some slight amount of crimp from
the opened filaments.

Another alternative is to utlhze one fluffing jet 7 and
do some tension blooming between rolls 4 and 6 with
or without the aid of a beater between the two sets of
rolls. - This method requires a larger tow to provide a
specified filter efficiency and firmness.

These several alternatives illustrate the flexibility of
the new method. The arrangement shown in FIG. 2
will give the most efficient filter, will require the lowest
total denier, afid will make the firmest rod using fine
filaments. However, other considerations, such as the

type of filler making equipment the manufacturer -al-

ready has on hand, may make it desirable to utilize one
of the above “alternativés and these are included in the
invention.

The design -of the blooming jets 5 and 7 is of substan-
tial importance to the operation of the process and will

now be considered in detail with relation to FIG. 3.

The preferred jet is composed of the parts.as follows:
Venturi- body plates 14 ‘and 15, nozzle plates 16 and
17, and end plates 18 dnd 18a. (See FIG. 4.) The
venturi body plates-have attached to-one side a circular
air chamber with air inlet nipples 20. This chamber
communicates through slot 21 with the interior of the
jet to allow free passage of air or the like fluid. The

‘venturi body parts when assembled to the end plates 18

and 18a coact -to form elongated slot venturi entrance
22, a venturi throat 23 and a diverging venturi exit 24.
The two nozzle plates 16 and 17 are assembled to venturi
body plates 15 and 14 respectively by cap screws as in-
dicated at 25 and 26. These nozzle plates coact with
each other to form a slot-like yarn entrance passage 27"
which converges ‘at 28. - The nozzle plate 16 also co-
acts with venturi plate 15 to form a wedge-shaped cham-
ber 29 which is in communication with the circular. air

-chamber 20 via slot passage 21. At the down stream

side of this chamber 29 it converges at an angle of about
fifteen degrees so that air passing through is accelerated
to a high velocity at the transition between the venturi
entrance 22 and the venturi throat 23. Nozzle plate 17
and venturi plate 14 coact in a similar manner. As ap-

sparent from FIG. 3 that although only slot 22, air.cham-

ber 20, -etc. have been referred to specifically, that .on
the other side of part 17 there are comparable. slots,
chambers and the like. Hence, further description thefe-
of  appears -tobe unnecessary. _

The ‘tow enters the jet through passageway 27 and
at the tip.of the nozzle 28, it is subjected to the impinge-

-ment:of -the high velocity “sheets” of air emerging from

the venturi -entrances. .It ‘may be observed from ‘in-
spection of the sectiondl view shown in FIGURE 3 of

‘the -drawings ihat ‘there -is a low -included angle of in-
‘cidence.
of two thin intersecting flat sheets: of air emerging from
“the passages formied by thé mating plates 15, 16 and 14,
17 so that there -are ‘two high velocity sheets - of air

‘Also the tow is subjected to the impingemernt

emerging from the entrances. In the throat 23 air and
tow are intermixed and parallelized in their direction
of flow and ithe velocity -effect of the air generates a

-tension in the tow and a suction in-the nozzle entrance

27. This suction is strong enough to make the jet self
As the

throat 23 and enters the diverging throat 24, the air

-begins to lose vélocity and expand. This action has

the effect of “exploding” the tow and causing the fila-
ments of .the tow to dlverge also, thus separating the
-Also the filaments tend

the front of an electric ‘fan, This ‘action further assists
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in separating the filaments. Recalling that between the
jet and the downstream feed roll the tow is allowed to
relax and contract, the filaments also move longitudinal-
Iy relative to each other so that knees of crimp in ad-
jacent filaments are thrown out of phase in a completely
random manner. Thus as the tow emerges from fthe
jet the filaments are completely rearranged relative io
each other as compared with their relative positions on
entering the area of high velocity gas flow.

8o far we have considered only the cross saction of
the jet. “We will now consider FIG. 4. The pnnc;pal
purpose of FIG. 4 is to illustrate that the jet shown in
FIG. 3 is not the usual round or cylindrical tynp of jet
known in the prior art but is an elongated siot type of
jet. In FIG. 4 the jet has been shown broken away oa
one corner to show the air chamber. The width of the
jet may be, for example, 4-20 inches.

Rezemng in more detail to FIG. 4, it will be observed
that the air inlet pipe is shown at 28 as are the nozzle
plate parts 16 and 17. The opening indicaiéd at 27 is
ihe entrance passageway for the tow being fed to the jet.
FIG. 4 also shows paris 18 and 18z which are the end
plates. An end plate is merely a metal plate bolted onto
the side of the parts discussed in the description of FIG. 3
to provide 2n end closure for the iet. Also, the construc-
tion of the end plate is such that the spacing of the parts
may be accomplished to the desired degree.

I we look in the transverse plane i.e., along the width
of the jet, it will be seen that an even sheei of air flow
is generated in the venturi throat from side to side of
the jet. This is because air very qmckly will equalize
any variations in pressure or velocity in a given zone
or enclosure. Thus if high pressure was present in the
middls of the jet it would quickiy level out by transfer
of air from the high pressure spot to the -adjacent low
‘pressure spoi. Furthermore, the jet is so proportioned
tkat the supply of air in circular chamber 29, and in the
«convagifxv chamber 2% is large relative to the amount
ihet can pass into and through the venturi. The tow
enters the jet with a width of from 2’ to 5" compared
to a jet width of 10", for example. However, the con-
tinual leveling of air velocities and pressures tend to ex-
-pand the tow width not only in the jet entrance but also
in the venturi throat 23 and exit 24.

To obtain the most efficient use of air compatible with
the most effective blooming of the tow certain propor-
-tions have been found to be desirable. The angle of
.divergence of the venturi should be from four to ten
degrees with eight degrees being préferred. The length

f the diverging portion 24 should be about four to ten
times the length of the throat 23 and preferably about
‘seven times the length. The nozzie throat length 23
should bs about three times its width. The total area of
the entrance slots as 22 should be about .10 times the
area of the venturi throat. This latter ratio, however,
is adjustable depending on the amount of suction or back
pressure desired in the entrance nozzle 27. A low ratio
tends to increase the suction while too high a ratic causes
back pressure or blow back in the nozzle entrance 27.
The width of the jet is largely determined by the width
to which it is desired to spread the tow. The propor-
ticn of the area of the venturi throat to the denier of the

“tow is not unduly critical but values in the order of one
square inch per 50,000 denier are desirable. The included
angle of the venturi throat entrance formed by plates 14
and 15 is preferabl v 90° but may vary from 45 to 135°.

The manner in which the tow eniers and leaves the
jet can be arranged to improve the blooming. 1In general
a straight line pass is less desirable. Bringing the tow
in parallel to the jet axis and removing it at about a
right angle produces improved results. Also about a
right angle bend in the tow as it enters the jet and a

. secand approximate right angle bend as it leaves with

he tow either reversing its general dirsction of flow or
endma up proceeding in the same direction are also bene-
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ficial in improving opening. This can be accomplished
by positioning jets 5 and 7 somewhat above or below
the bite plane of roll pairs 4 and 6 of FIG. 2. Thers
shouid be no twist or false twist in the tow for best
resuits. Judicious placement of the guide 3 will largely
eliminate any false twist in the tow.

The method and apparatus of the present invention
produces filters which have several advantages over those
produced by prior art arrangements as will be evident
from the following examples:

EXAMPLEI

Filter rods were made by the air blooming process of
this invention using a 54,000 denier tow containing ap-
proximately 20,800 filaments having an average size of
2.6 denier. For comparison, filter rods were made by
the prior art procedures using a 72,000 denier tow con-
taining approximately 27,700 filaments having an average
size of 2.6 denier. The physical characteristics and filter-
ing efficiency of both rods are shown in the following
table.

Present Prior art—
invention— tension
- . air bloomed, | bloomed,
Total Denier_ o ocev ool 54, 000 72,600
Denier per Filament_____ S, 2.6 2.8
Crimps per Inch.__________ 18 i3
‘Weight of 80 mm, Rod, gm. W74 .82
Pressure Drop 90 mm. Rod inches 0. 11.2 11.3
Hardness of Rod 8.7 7.8
Pressure Drop 15 mm. Tip, inches Ha0___. 2.1 2.1
Tar Removed, percent_ . ._____________.__ 34 30

Tests of pressure drop, hardness, removal and weight
were conducted under standard conditions using pro-
cedures and apparatus which are accepted in the cigarette
industry. The hardness value is a measure of rod de-
formation under a specified load and a low number in-
dicates greater firmness. It will be seen that the air
blooming process requires less material, makes a firmer
rod, and results in more effective filtration.

EXAMPLE 11

Filter rods were made by the air blooming process of
the present invention using 5 d./f—70,000 denier tow.
Filter rods were made by the prior art tensioning process
using 5 d./f—70,000 denier tow and also 5 d./f—
80,000 denier tow. The comparative tests are tabulated
below.

Air Tension | Tension
bloomed, | bloomed, | bloomed,
Total Denier o oo omcaciaaees 70, 060 70, 000 80, 000
Denier per Filament 5 5 5
Crimps per Inch 7.5 7.5 8.0
Weight 0f 60 mem. Rod, g0 oo .87 .80 .92
Pressure Drop of 90 mm. Rod, inches
H0 6.5 5.1 6.6
Hardness of Rod 6.7 5.1 5.5
Pressure Drop of 15 mm. Tip, inches
H20 1.16 .8 1.2
Tar Remeoval, pereent . ooooooemcaoamnoo 20 12 ir

The improvement obtained by the air blooming process
of the present invention is again clearly evident. The
present invention gives improved crimp retention and a
more inter-twined condition of the tow.

In Table A which follows there is summarized the
results of tests made con a range of denier/filament sizes
and tow sizes, comparing filter plugs made by the jet-
blooming process of the present invention and filter
plugs made by prior art processes. In general it will be
noted that where rod weights are equal the percent tar
removal of the jet bloomed yarn of the present invention
is higher; or if the percent tar removal and pressure
drops are equal then the weight of the jet bloomed filter
plug is less. ' )
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Table A
. . Air Jet Control
Tow Plug Crimps | Weight | Hard- | Pressure | Percent rodmade
Exanmple No. | D./f. denier code per inch {of20r0ds ness drop tar re- . by ten-
: moval No. & No.7 slon
pressure | pressure |blooming
I 1 0 SUR 2.0 | 54,000 { 40B 17 145 6.3 1.9
20| 54000 | 1AXP 7 13.3 8.1 8.6 Yes.
. 2.0 | 72,000 | 1AXM 17 7.5 8.9 13.3 Yes.
IV.oieanaen 2.5] 54,000 | 40F 17 14.9 5.7 11.2
2.5 54000 | IAWX 17 13.1 1.7 7.0 Yes.
25| 72,000 | IAWT Vi 16.4 7.8 1.0 Yes.
Vooiamamaonnn 3.0 [ 70,000 [ 40K 11 16.9 58 10.8
3.0 | 84600 | 1AXT 11 19.4 6.8 1.3 Yes.
VEicioooiioss 5.0 | - 70,000 | 407 7.5 17.4 6.7 6.5
5.0 | .80,000 | 1BAE 8.0 18.5 5.5 6.9 Yes.
“In making these phigs of Table A the filter plug making and is the measured roll surface speed. The term p.sid:
.apparatus of FIG. 2 was operated typically in a manner gduge means pounds per square inch above atmospheric
as will be described in the example which follows: pressure as measured by any standard pressure record-
- ; ing instrument. }
» E}‘AMPIf’E Vi 20 ‘Although -the examples given relate parficulary to
In this éxamplé the following pressures, speeds and the ™ “cellulése acetate fibér, other textile fiber tows may-alse
like conditions were used. . be sdcoessfully bloomed by the method of this invention.
Tow denier-...... ’_ o 57,000 ‘Such’ Vm_a_te;rie_x‘ls as cé_llu}ose acetate butyratg,'celluldse ace-
) s B o tate propionate, cellulose triacetate, acrylamide polymers
Denier/filamént soocemmmun- 3 > PTOPIOHALL, St abbia iy e R
Crimps/Inch 18 95 and cg_pqumers,'-polyoleﬁns\vand polyester ﬁpers could
Speed of roll set 4 ypm__  54.4 ‘also be used although the method of producing an ad-
A . j : s ‘hésive state in the tow may be varied to use other- plas- .
-Alr pressure to jet Somamcacmeeoooo p.s.i. gauge-~ 25 1C5 et - may 1 Q10 USE ¢ ]
Speed of roll set 6 - ypm.. 545 ticizers, Ei.dhESI_VeS,~S(?1V¢9tS or the llke_whxch are com-
: o  mel eauee.. patible ‘with the particuldr filaments being treated.
Air pressure t0 jet Tooommmmmoczd p.si gauge-. 25 i - e ocing Lvatee
. Speed of 1ol 56t 9o me e ypme_ 53.4 30 .vThe- invention has-been described in detail with par-
: ticular reference to preferred embodiments thereof, but -
“The tow was under no tension between jet 5 and roil it will be understood that variations and modifications can
‘set 6 and between jet 7 and roll set 9. The speed of the e effected within the spirit and scope of the invention
“roll sets 4 and -6 in this case were equal with the jet 5 as described “heréinabove and as defined in the appended
being used to flex the tow much in the manner of a 35 “claims. .
-spring, but this fiexing opened up the tow, randomized the ° We claim:
filament arrangement and the locations of the crimp ‘1. The method of manufacturing tobacco smoke- filters
-knees. - Between roll set 6 and 9, an actual slight con- from continuous filament crimped tow in a compacted
-traction of the tow was allowed to take place. Since packaged form, which comprises withdrawing said tow
.crimped -tow :is highly elastic it is possible to have two ., from said package through the nip of a pair of feed rolls,-
pairs of rolls at equal speeds but still have the tow re- passing the tow from the rolls through a blooming jét
laxed slightly between the jet and the output rolls sitice - - having a rectangular divergent exit section whereby the in-
this slack or relaxed ¢ondition represents recovery o_f the -dividual filaments of the tow are violently agitated, vi-
" stretching done between the input rolls and the jet input brated, and separated by the expansion of the air in the
due to tension generated by the jet air flow. 45 rectangular divergent exit section of a blooming jet so.-
‘While the exact mechanism by which the air jets of that the tow is opened up and the crimp put out of reg-
.thie present invention bloom the tow is not fully known,  -istry; said air fiow being distinctly in the direction of
we think some of the following factors may be involved. movement of the tow thereby advancing the tow, with-
It may be that the aspirating action of the jet applies  -drawing the tow from the jet by further rolls at a speed
tension without, however, applying excessive tension to 5p such that the tow is not put under tension, passing this
many of the filaments as results from mechanical ten- withdrawri tow throtugh a further jet where the tow is
sioning. Probably the air flow in the exit funnel of the subjected to further air treatment, then passinig the proc-
jet is largely responsible for the debundlizing and fila- ‘éssed tow through a spray booth and further rolls, said
ment separation. - lasi=mentioned tolls also operating at a speed so that the
While in the above éxamples we have described cer- 55 ‘tow is niot.put under tension and conductirig the processéd
tain air pressures, roll speeds, etc. and we prefer such tow from the last-mentioned rolls to filter formation, and
values, other values may be used. For example, air throughout the process avoiding tensions in the tow. great-
" pressures within the range of 5-to 100 pisd.g. may be ¢ér than those required to support and transpoit the tow.
used. ‘The roll speeds of the various rolls may be as-fol- 2. A process in accordance with claim 1 wherein the
lows: Input feed roll set 4, 30=200 y.p.m.; rolls 4 to 6 go speed of feed to the first jet'is between 30250 y.p.m:
speed ratio, 1.20/1 to .7/1; rolls 6 to 9 speed ratio, 1.20/1 3. The process in accordance with claim 1 wherein
10 .8/1.0. The total denier (T.D.) of the tow may vary - the tow enters the jets at an angle and exits at an angle.
between ‘15,000 to 100,000 and the denier per filament 4. The process in accordance with claim -1 wherein the
(D.F.) may be <1 to 8. As pointed out above, this in- tow fed through the process is made up of continuous
venition works well on highly crimped filaments. Hence, g5 cellulose acetate filaments of .1-8 denier per filament and .
the crimp in the tow would generally not be less than 7 15,000-100,000 total denier crimped to at-least 17 crimps
érifips per inch, and may be 17 or 18 per inch. In cer- per inch.
-4ain filaments the crimp may be higher, say up to 35 per 5. A process in accordance with claim 1 wherein the
~inch. Whereas, in spray booth 8 for cellulose ester fila- tow fed to the process is 2-5 inches wide and in-the proc-
" faents e used the plasticizer glycerol triacetate to the 7g ess is-spread out to at ledst 10 inches in width,
extent of 8~12% -on the filaments, other plasticizers as 6. In a process for the manufacture of tobacco.smoke
dimethoxyethyl phthalate-or triethyl citrate may be used. filter elemeénts from continuous crimped compacted tow
Or other materials such as dextrin or gum arabic in the improvement step which comprises opening up the -
- ‘aqueous solution may be applied. tow and putting the crimp out of registry by a substan-
“In' the above description v.p.m, means yards per minute 75 tially tensionléss process comprising ‘the passage of the
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tow through a high velocity slot venturi jet having a rec-
tangular divergent exit section supplied with air including
contacting the compact ribbon-like crimped tow with two
intersecting flat thin streams of high velocity air at a low
angle of incidence, passing both the tow and air stream
through a venturi throat to further accelerate the air
velocity, then causing the air to expand and lose velocity
in the divergent exit portion of the venturi such that the
compact crimped tow is caused to expand and bloom in
width and thickness and the filaments are longitudinally
displaced relative to each other whereby the crimp is put
out of registry without breaking the filaments.

7. In a method of manufacturing tobacco smoke filters
from crimped tow in a package form, the steps which
comprise withdrawing said tow from said package through
the nip of a pair of feed rolls, passing the tow from said
rolls through a high velocity rectangular cross section
venturi jet supplied with a gas, said jet being positioned
in close proximity to said rolls and the jet being of a con-
struction whereby the gas flows from the jet in two sheets
of gas in a direction relatively parallel to the direction
of movement of the tow so that the tow is advanced by the
gas, and conducting said tow after it passes through such
slot jet to further steps for forming a filter therefrom and
throughout the process avoiding fensions in the tow
greater than those required to support and transport the
tow.

8. An apparatus arrangement for carrying out proc-
esses for advancing and opening tow in the manufacture
of filters which comprises three pairs of feed rolls in
series, said feed rolls being adapted to receive and pass
through the nip of the rolls a continuous filament crimped
tow, a high velocity rectangular cross section venturi jet
positioned between the first and second roll pair, said jet
when supplied with gas being adapted to advance and
open said tow, a further jet and spray booth positioned
between the second and third roll pair, and means for
forming in series with the third roll pair for forming tow
processed in said jets into filter elements.

9. In an apparatus for opening tow in the manufacture
of filters two pairs of rolls in series, said rolls being
adapted to receive and pass through the nip of the rolis
a crimped tow, a high velocity rectangular cross section

10

15

25

35

40

10

venturi jet having a divergent exit section adapted to be
supplied with a gas positioned between the two pairs of
rolls and in close proximity to the first pair of rolls, said
jet being of a construction having an inlet for tow as it
is received from the first pair of rolls and an exit from
the jet, the internal construction of the jet being such that
the gas supplied to the jet is caused to contact the tow and
then is accelerated in the same direction as the movement
of the tow to a high velocity, and is then caused to expand
as it is discharged from the jet in the divergent exit sec-
tion so as to exert both a longitudinal and divergent
transverse thrusting force on the individual crimped fila-
ment of the tow.

10. An apparatus construction in accordance with claim
9 wherein the high velocity rectangular cross section ven-
turi jet is positioned above and at an angle to the path of
the tow between the two pairs of rolls.

11. An apparatus in accordance with claim 9 wherein
the high velocity rectangular cross section venturi jet is
4-2¢% inches wide.
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