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TOW INTERLACING APPARATUS 

Richard F. Dyer and Paul Gallagher, Kingsport, Tenn„ 
assignors to Eastman Kodak Company, Rochester, 
N_Y., a corporation of New ̀Iersey 
Original application Mar. 7, 1963, Ser. No. 263,641. 

Divided and this application Nov. 26, 1965, Ser. 
N o. 528,002 

9 Claims. (Cl. 28-1) 

This application is a division of United States patent 
application Ser. No. 263,641, which was filed on Mar. 7, 
1963, and is now abandoned. 
This invention relates to the production of an inter 

laced continuous-filament textile product. In particular 
this invention is concerned with an apparatus and process 
for treating and collecting a continuous-filament crimped 
tow in the form of an interlaced-filament product useful 
in tobacco smoke filters, battings and webs, wicks, cable 
stuifers, upholstery filler or edging, catemenial products 
and the like. 

In the art prior to the instant invention various means 
have been used to try to alter the filament parallelism 
to randomize the location of the knees of the crimp to 
some extent and to intermesh or interlace the filaments in 
a compact manner. Such means have included mechanical 
vibrators or strikers, pinch rolls and the like. However, 
such procedures as including a high static electrical 
charge on the tow by means of rubber rollers or the alter 
nate application of high and low tension by passing the 
two from slow speed to high speed and then to low speed 
rolls 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 may 
weaken the filaments slightly and may cause filament 
breaks. Also such prior art type of treatment has reduced 
to some extent the effectiveness of the crimp. In other 
words, in the prior art one has to some extent been 
placed in the position of choosing between a good crimp 
that remains in the treated tow or a deficiency of crimp 
that is randomized and, therefore, in each instance does 
not obtain a compact interlaced-filament textile product 
which has both crimps out of registry and high coherence, 
as indicated by a high coherency factor. 

In prior attempts to make such an »interlaced-filament 
product, difficulty has sometimes been experienced in ob 
taining the desired batt thickness and the desired amount 
of linterlaced~filament entanglement. Oftentimes it has 
been desirable after banding and flufiing to the tow to 
employ further processing to obtain a thick batt-type 
product. Furthermore, in further treatment such as -in 
heating and tensioning the tow, the stresses involved are 
suñiciently great to permanently remove a substantial 
amount of the crimp and to prevent the formation of a 
compact interlaced-filament batt-like web with a desired 
degree of interwining or entangling of filaments. 

It is therefore believed apparent that the development 
of a method and apparatus for the production ̀ of a highly 
coherent textile product containing compactly interlaced 
filaments, preferably crimped, by which method and ap 
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paratus the filaments may be neatly and efficiently inter 
mingled and compacted, thereby forming a product with 
filaments interlaced in such a manner as to comprise a 
highly eiiicient tobacco-smoke filter or other non-woven 
structure, represents a highly desirable result. 
One object of this invention is to provide' an apparatus 

and process for converting continuous-filament crimped 
tow into a textile product having a randomized filament 
arrangement, said filaments retaining a high degree of 
their ̀ original crimp. Another object is to provide a simple 
and effective apparatus arrangement for processing a 
dense continuous-filament crimped tow into a compacted 
and coherent interlaced-filament product. A particular ob` 
ject is to provide an apparatus and process for treating 
continuous-filament crimped tow and collecting it in the 
form of an entangled-filament batt-like textile product. 
Other objects will appear hereinafter. 

In `its broader aspects our invention involves method 
and apparatus adapted for treating continuous-filament 
tow with a jet-applied fluid and then collecting the tow 
0n a moving surface as a coherent interlaced-filament 
textile product. In a preferred embodiment the tow moves 
directly through jet-treatment apparatus to a movable 
receiving item Whereon it Iis collected as the entangled 
filament product. The receiving item may be a moving 
roll, a moving belt-like object or the like. The preferred 
form is a perforated-surface pickup device, preferably 
moving substantially perpendicularly or at a right angle 
to the direction of exit'of tow from the jet treatment. 
For a more complete understanding of our invention 

reference will be made to the attached drawing forming a 
part of the present application. 

FIG. 1 is a schematic diagram in perspective view from 
the tow-collection end of an over-al1 apparatus arrange 
ment of the invention. 

FIG. 2 is a perspective view Iof the over-all lapparatus 
arrangement shown in FIG. 1. 

FIG. 3 is a detailed cross-section view of one embodi 
ment of a jet which may be used in association with 
collecting means according to the present invention. 
FIG. 4 is a part semi-diagrammatic front end View of 

the jet shown in FIG. 3. 
FIG. 5 is a top elevation View -of another embodiment 

of a jet which may be used in juxtaposition with collec 
tion means according to our invention. 

FIG. 6 is a transverse cross section of the jet of FIG. 5. 
FIG. 7 depicts an apparatus arrangement including a 

drum or roll collecting device in association with the jet 
of FIG. 3, said device being followed by wind-up mandrel. 

Referring now to FIG. 1, as indicated above the gen` 
eral over-all arrangement for jet treating continuous fila~ 
ment tow and collecting same as a coherent interlaced 
product in accordance with the present invention is shown.l 
Banded continuous filament tow 10 is passed through 
jet y12, to which air or other appropriate fiuid is intro 
duced through line 14. After leaving jet 12 the jet-treated 
tow 16 falls on perforated surface 18, through which 
some of the filaments fall toa lower perforated surface 
20. The upper perforated surface may be, for example, 
a coarse 1/2”mesh wire screen as opposed to a wide 
1/1(,~”mesh -wire screen for the lower perforated surface 
20. Both of these surfaces 18 and 20 move at the same 
rate at about a right angle to the original direction of 
movement of the tow prior to falling thereon. Thus, the 
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individual filaments form a batting of entangled filaments 
the width of the distance between the two collecting sur 
faces as a result of entanglement by treatment by jet 12 
and some of the filaments moving to the lower surface. 

Referring next to FIG. 2, which is a perspective show 
ing of the tow treatment and collection of FIG. 1, the 
banded tow 10 after passing through jet 12 falls on up 
per porous surface 18, some of the filaments falling to 
lower finer-mesh surface 20, thereby forming an inter 
twined batt-like product. 
The design of the jet 12 is of substantial importance 

to the operation of the process and will now be consid 
ered in detail with relation to FIG. 3. The preferred jet 
is composed of the parts as follows: Venturi body plates 
22 and 24, nozzle plates 26 and 28, and end plates 30 
and 30a (see FIG. 4). The venturi body plates have at 
tached to one side a circular air chamber with air inlet 
nipples 32. This chamber communicates through slot 34 
with the interior of the jet to allow free passage of air 
or the like iiuid. The venturi body parts when assembled 
to the end plates coact to form elongated slot venturi 
entrance 36, a venturi throat 38 and a diverging venturi 
exit 40. The two nozzle plates 26 and 28 are assembled 
to venturi body _plates 24 and 22 respectively by cap 
screws as indicated at 42 and 44. These nozzle plates 
coact with each other to form a slot-like yarn entrance 
passage 46 which converges at 48. The nozzle plate 26 
also coacts with venturi plate 24 to form a wedge-shaped 
chamber 50 which is in communication with the circular 
air chamber 32 via slot passage 34. At the downstream 
side of this chamber 50 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 36 and the venturi throat 38. Nozzle plate 28 
and venturi plate 22 coact in a similar manner, As ap 
parent from FIG. 3, although only slot 36,. air chamber 
32, etc. have been referred to specifically, on the other 
side of part 28 there are comparable slots, chambers 
ano the like. Hence, further description thereof appears 
to be unnecessary. 
The tow enters the jet through passageway 46 and at 

the tip of the nozzle 48 it is subjected to the impingement 
of the high velocity “sheets” of air emerging from the 
venturi entrance 36. In the throat 38 air and tow are 
ìntermixed and the velocity effect of the air generates a 
tension in the tow and a suction in the nozzle entrance 
46. This suction is strong enough to make the jet self 
threading, i.e. it will suck the tow into the ljet. As the 
thigh velocity gas and tow mixture leaves the venturi 
throat 38 and enters the diverging throat 40, the air 
begins to lose velocity and expand. This action has the 
effect of “exploding” the tow and causing the iilments of 
the tow to diverge also, thus separating the filaments one 
from another. Also the filaments tend to vibrate much in 
the manner of ribbons attached to the front of an elec 
tric fan. This action further assists in separating the fila 
ments. Recalling that between the jet and the downstream 
feed roll the tow is allowed to relax and contract, the 
iilaments also move longitudinally relative to each other 
so that knees of 4crimp in adjacent filament are thrown 
out of phase in a completely random manner. Thus as 
the tow emerges from the jet the filaments are completely 
rearranged relative to each other as compared with their 
relative positions on entering the area of high velocity 
gas flow. 
So far we have considered only the cross section of 

the jet. We will now consider FIG. 4. The principal pur 
pose of FIG. 4 is to illustrate that the jet shown in FIG. 
3 is not a round or cylindrical type of jet but is an elon 
gated slot type of jet. In FIG. 4 the jet has been shown 
broken away on one corner to showthe air chamber. The 
width of the jet may be, for example, 4-20 inches. 
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4 
Referring in more detail to FIG. 4, it will be observed 

that the air inlet pipe is shown at 32 as are the noz 
zle plate parts 26 and 28. The opening indicated at 46 
is the entrance passageway for the tow being fed to the 
jet. FIG. 4 also shows parts 30 and 30a 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 an end closure for the jet. Also, the 
construction of the end plate is such that hte spacing 
of the parts may be accomplished to the desired degree. 

If we look in the transverse plane Le., along the width 
of the jet, it will be seen that an even sheet of air flow 
is generated in the venturi throat from side to side of 
the jet. This is because air very quickly will equalize any 
variations in pressure or velocity in a given zone or en 
closure. Thus if high pressure was present in the middle 
of the jet it would quickly level out by transfer of air 
from the high pressure spot to the adjacent low pressure 
spot. Furthermore, the jet is so proportioned that the 
supply of air in circular chamber 32, and in the con 
verging chamber 50 is large relative to the amount that 
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 l0”, for example. However, the continued 
leveling of air velocities and pressures tends to expand 
the tow width not only in the jet entrance but also in 
the venturi throat 38 and exit 40. 
To obtain the most efficient use of air compatible with 

the most effective blooming of the tow certain proportions 
have been found to be desirable. The angle of divergence 
of the venturi should be from four to ten degrees with 
eight degrees being preferred. The length of the di 
verging portion 40 should be about four to ten times the 
length of the throat 38 and preferably about seven times 
the length. The nozzle throat length 38 should be about 
three times its width. The total area of the entrance slots 
as 36 should be about .10 times the area of the venturi 
throat. This latter ratio, however, is adjustable depend 
ing on the amount of suction or back pressure desired in 
the entrance nozzle 46. A low ratio tends to increase the 
suction while too high a ratio causes back pressure or 
blow back in the nozzle entrance 46. The width of the 
jet is largely determined by the width to which it is de 
sired to spread the tow. The proportion 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 22 and 24 is 
preferably 90° but may vary from 45 to 135°. 
The manner in which the tow enters and leaves the jet 

can be arranged to improve the blooming. In 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 second approxi 
mate right angle bend as it leaves with the tow either 
reversing its general direction of liow or ending up pro 
ceeding in the same direction are also beneficial in im 
proving opening. This can be accomplished by position 
ing the jet somewhat above or below the bite plane of 
feed or collecting rolls. There should be no twist or false 
twist in the tow for best results. Iudicious placement of 
‘guides will largely eliminate any false twist in the tow. 

Referring now to FIGS. 5 and ̀ 6 according to another 
embodiment our jet consists of two mating body mem 
bers 52 and 54. Body member 54 is adapted to be fast 
ened to a support member 56 by bolt 58. Each body mem 
ber is provided with one or more gaseous supply inlets 
60 and 62. Each body member is hollowed out at 64 and 

> 66, as indicated by dash line 65 in FIGURE 5, to pro 

75 

vide a large gas chamber or plenum adjacent the inlets 
60 and 62 respectively. These gas chambers are open on 
the abutting surfaces 68 and 70 of the body members S2 
and 54. These openings are covered by fiat thin plates 
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72 and 74 held in place by fiat head screws 76 and 78 
respectively. Each of the plates 72 and 74 has `a recessed 
groove 81 with a plurality of tiny holes closely spaced in 
a staggered relationship as shown at `80I in FIG. 5. The 
hole arrangement in plates 72 and 74 may be such that 
the holes are directly opposite as indicated by the hole 
axis lines 82 or they may be displaced so that the axis of 
any given hole in plate 74 is centered between the axis 
of the two approximately opposed equivalent holes in 
any given row of holes in plate 72. The particular hole 
pattern which gives optimum results for a given treating 
process may vary. In some cases 3 closely adjacent rows 
of 4holes may be best as shown in FIG. 5. In other cases ~ 
2 closely spaced rows of holes may be used with a third 
row displaced say 1/2" from the first 2 rows. The frequency 
of the holes may be varied according to the type material 
being used and the end product desired. Closely spaced 
holes may be required for tows in which the filaments 
are more highly resistant to separation or where a heavy 
inter-filament reaction or movement is desired. Fewer 
holes may sometimes be used for easy-to-separate fila 
ments or where the degree of inter-filament movement 
desired is small. One spacing found to give good results 
is where the holes are of .011" diameter and spaced .094" 
apart in each row and the rows are spaced .0612” apart. 
To provide clearance for the tow to pass between the 

plates 72 and 74 highly compressible gasket strips 84 and 
86 are placed parallel to the direction of tow movement 
at either side of the jet assembly. These gaskets serve 
also to guide and maintain the tow band in the active 
area of the jet and prevent treatment gas or tow filaments 
from escaping from the sides of the jet. 
The two body members are fastened together by means 

of screws 8'8. The spacing of the two body members may 
be varied by set screws 90, 92, 94 and 96. Thus, the jet 
opening may be narrow on the up-stream side, i.e., at the 
tow entrance, and caused to diverge in the vertical plan 
by extending set screws 90 and 92 and retracting set 
screws 94 and 95. Also ‘by extending set screws `90 and 94 
and retracting set screws 92 and 96 the jet tow opening 
can be made wider or one side of the tow than at the 
other. Thus the 4angles formed by the planes in the sur 
faces of plates 72 and 74 may be varied as desired and 
due to the flexible gaskets 84 and 8.6 the sides of the jet 
remain sealed. Other types of adjusting means may be 
used. For example, the jet may be hinged at one end to 
facilitate threading the tow through the jet. 
The impingement jet just described has a wide range 

of utility in the treatment of tow or warp sheets. In proc 
essing tow for use in cigarette filters, for example, it has 
been found to produce an unusually high degree of fila 
ment separation, blooming and deorientation of the 
crimps in the individual filaments. 

lIf Van aerosol of tow treating liquid is injected into 
the air lines 60 and 62, it has been found that lan unusual 
ly high degree of uniformity of liquid application to a 
tow may be obtained. The aerosol is readily conveyed by 
the slow velocity air stream in pipes -60 and `62 and ac 
celerated and impinged with violence onto the filaments 
of the tow due to the high velocity of the air stream 
and the inertia of the aerosol droplets emerging from the 
tiny holes 80. This effect may be achieved by maintain 
ing the area of the inlet pipe 60 at a value of at least 10 
times the total area of the holes 80 in plate 72. 
Another advantage is that by using somewhat higher air 

pressure the jet has been found to be particularly effec 
tive in stripping water or other liquids from a wet tow 
so that the amount of surface moisture is reduced to a 
level of only a few percent even though the tow enters 
the jet with fifty to several hundred percent moisture con 
tent on the surface of the fibers. The foregoing, however, 
serves mainly to illustrate the wide utility of the jet. 
When the jet of AFIGS. 5 and 6 is used to treat a highly 

crimped tow, it has been found that a high degree of 
filament separation or debundlization can be obtained 
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6 
while at the same time retaining or achieving a moderate 
to high degree of interfilament migration so that a batting 
may be formed which has ̀ good uniformity and as much, 
generally even greater, resistance to transverse forces than 
a card or garnet web and in many instances more co 
herence. In addition such a batt has a much higher degree 
of crimp retained in the filaments than is possible with 
carded fibers since the mere act of carding a fiber strains 
the fibers and tends t-o remove the crimp. Moreover, two 
or more parallel-fed tow bands are readily interlocked at 
their edges to form a uniform wide web without thin or 
heavy join-ts where the to‘ws are joined together. 
Moving now to FIG. 7 wherein jet treating and inter 

laced filament product collecting means are shown in an 
other embodiment, b-anded continuous filament tow 98 is 
introduced after moving between guide rolls 100 and 102 
to a jet such as that of FIG. 3 through a narrow slit-like 
orifice for entrance. After treatment by impinging fiuid 
introduced through ports 104 and ’106, .the tow in jet 
treated entangled or interlaced-filament form moves from 
venturi shaped nozzle 108 onto moving drum 1410, the 
perforated outer shell 112 of which is separated from an 
inner perforated shell 1114 by substantially evenly spaced 
braces 116. The interlaced filament .textile product is 
then collected as batting in wound up form on man 
drel 118. 
The method and apparatus of the present invention 

have several advantages ove-r those of prior art arrange 
ment as will be evident by the following examples. 

Example I 

Filter rods were made by the jet treatment in an appara~ 
tus arrangement such as that of FIG. 2 using a 54,000 
denier tow containing approximately 20,800' filaments 
having an average size of 2.6 denien. For comparison, 
filter rods were made by the prior art procedures using 
a 72,000 denier tow containing approximately 27,7010 
filaments having an average size of 2.6 denier. The phys~ 
ical characteristics and filtering efficiency o-f both-rods 
are shown in the following table. 

Present Prior Art, 
Invention Tension 
Air Treated Treated 

Total Denier ______________________ __ _ _ 54, 000 72, 000 
Denier per Filament ____ __ _ 2.6 2.6 
Crimps per Inch ___________ __ _ 18 16 

Weight of 90 mm. Rod, gm __________________ __ .74 .82 
Pressure Drop 90mm. Rod, in H2O _________ __ 11.2 11.3 
Hardness of Rod ____________________________ __ 5. 7 7. 8 
Pressure Drop 15 mm. Tip, in H2O-___ __... 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 indi 
cates greater firmness or compactness. It will be seen 
that the air treatment process requires less material, 
makes a firmer rod, and results in more effective filtra 
tion. 

In Table A which follows are summarized the results 
of tests made on a range of denier/filament sizes and tow 
sizes, comparing filter plugs madeby’the jet treatment 
process described hereinabove and fil-ter 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 
blown yarn of the present invention is higher; or if the 
percent tar removal and pressure drops are equal, then 
the weight of the jet prepared filter plug is less. 
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TABLE A 

Air J et 
Weight Pres- Percent Control 

Example DIF Tow Crimps of 20 Hard sure Tar Re- Rod Made 
No. Denier per Inch Rods ness Drop moval No. 5 No. 7 by Tension 

Pres Pres- Blooming 
sure sure 

III _____ __ 2. 0 54, 000 17 14. 5 6.3 11.9 33 15 20 
2. 0 54, 000 17 13. 3 8.1 8.6 24 ______________ __ Yes. 
2. 0 72, 000 17 17. 5 8. 9 13. 3 34 ______________ __ Yes. 

IV ..... __ 2. 5 54,000 17 14. 9 .5. 7 l1. 2 
2. 5 54,000 17 13.1 11.7 7.0 
2. 5 72,000 17 16. 4 7.8 1l. 0 

V ______ __ 3.0 70,000 1l 16.9 5.8 10.8 
3.0 84, 600 11 19. 4 6. 8 11. 3 

In treating the tow used in these plugs oí Table A the _iet device of Fig. 3 was used. 

Examples VI-X 
A 15,800 denier tow was` passed through an impinge 

ment jet such as shown in FIGS. 5 `and 6 in a manner 
similar to the arrangement depicted in FIGS. l, 2 and 7. 
The properties of the tow, the feed and take-up speeds, 
the jet width and jet air pressure, product appearance, 
and the like of 5 individual samples ̀ are given in Table B 
which follows. 

20 

said parts in the relationship indicated and conduit means 
associated with the body sections and adapted to supply 
air to the slot-venturi jet, said jet being adapted to en 
tangle tow filaments prior -to deposit upon said receiving 
means. 

2. Apparatus according to claim 1 wherein the tow 
receiving means comprise a roll having a perforated sur 
face. 

TABLE B 

Sample No ________________ __ 1 2 3 4 5 

15.800. 
2.1. 

Crimps per inch 16. 
Jet Width (tn.)__-_ 1 1. 
Jet Air (p.s.i.g.)___ 50__ _ 30. 
Feed (ft. min.)____ 10 ___________ __ 10. 
Take-up (it mm )_ ...__ -__ __ . 10 ___________ __ 10. 

Product _______ __ Control ..... __ __ Excellent. _- _ Good ............ __ Excellent ____ __ Fair. 

Appearance _________ __ (Unmingled strands)__ lntermingled Few clusters 0f Intermingled__ Some clusters of 
Fig. 5. unopened fiber. unopened fiber. 

Binder.-. None None ____ -_ None ............ __ None ________ __ None. 

Example Xl 3. Apparatus according to claim 1 wherein the tow 

Tow in denier from 1.5 to 50 denier per filament (D/ F) 
and from 2,000 to 200,000 total denier (TD) was treated 
in an apparatus arrangement such as that of FIG. 7, being 
passed first through an entangling jet and then collected 
on a turning drum of outer and inner perforated external 
surfaces before being wound as batting. 

Example XII 
Tow within the denier range of preceding Example XI 

was converted into a web or batting of about 0.25 inch 
in thickness by passage through an apparatus arrangement 
such as shown in FIGS. 1 and 2, that is, by passage first 
through a fluid treatment jet from which it was with 
drawn at substantially a right angle on a moving per 
forated surface. 
By the foregoing description and examples it is ap 

parent that we have provided a novel process and ap 
paratus arrangement whereby continuous-filament tow is 
first treated by a filament-entangling jet and is then col 
lected on movable receiving means in the form of a com 
pact and coherent interlaced-filament textile product such 
as batting. 
The invention has been described in detail with par 

ticular reference to preferred embodiments thereof, but 
it will be understood that variations and modifications 
can be effected within the spirit and scope of the in 
vention as described hereinabove and as defined in the 
appended claims. 
We claim: 
1. Tow-treating apparatus comprising movable tow 

receiving means in close association with a slot-venturi 
jet comprising two body sections which when placed ad 
jacent to one another are adapted to form a venturi exit 
slot, two nozzle sections which when placed adjacent are 
adapted to form an entrance passageway within said body 
sections, end plates for positioning and holding the afore 
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collecting means comprise a roll having a perforated sur 
face, said surface containing two separate layers, the per 
forations of the inner of which are a smaller size than 
the outer. 

4. Apparatus according to claim 1 wherein the tow 
receiving means comprise a perforated surface adapted to 
move at a right angle to the direction of movement of 
tow as it leaves the slot-venturi iet. 

5. Tow-treatment apparatus comprising a slot-venturi 
jet having two body sections which when placed adjacent 
to one another are adapted to form a venturi exit slot, 
two nozzle sections which when placed adjacent are 
adapted to form a passageway within said body sections, 
end plates for positioning and holding the aforesaid parts 
in the relationship indicated and conduit means in as 
sociation with the body sections and adapted to supply 
air to the slot venturi jet, and, in juxtaposition with said 
slot-venturi jet, a double-layered movable perforated sur 
face, the perforations of a lower layer thereof being smal 
ler than that of an upper layer. 

6. Apparatus according to claim 5 wherein the moving 
perforated surface is adapted to move substantially at 
right angles to the direction of the venturi exist slot. 

7. Tow-treatment apparatus comprising a jet having 
mating body members hollowed out centrally to provide 
a large plenum chamber therebetween, said plenum cham 
ber being connected with abutting surfaces by openings 
above and below, said openings being covered by thin 
plates, one for each of said body members, dividing said 
plenum chamber into mating portions, a plurality of small 
orifices in said plates connecting said plenum chamber 
halves with a combined central passageway located by 
the said plates adapted for passage of web product-form 
ing material therethrough for impingement of a plurality 
of fluid streams along the length thereof, and, adjacent 
exit means for said jet, means for collecting a web prod 
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uct, said means having a surface containing two perforated 
layers, the perforations of the lower of which are smaller 
than those of the upper. 

8. Apparatus according to claim 7 wherein the surface 
of the means for collecting the web product is adapted 
to move substantially at a right angle to the direction 
of passage of web product through the jet. 

9. Apparatus for ñuid treatment of continuous-iilament 
tow which comprises a jet housing, a nozzle oriñce, a 
filament entry member in the form of a slot-shaped ñla 
ment passageway, generally rectangular cross sections 
mounted in the opposite end of the housing and project 
ing into the inlet end of said nozzle for feeding a band of 
continuous-filament tow to the slot-shaped orifice for 
treatment, fluid supply means to the nozzle including slot 
shaped fluid openings between the filament entry member 
and .the inlet end of -the nozzle member for introducing 
streams of treating fluid to interlace the filaments and 
pass with the filaments through the slot-shaped orifice, 
filament receiving means positioned closely adjacent to 
the outlet of the slot-shaped oriiice so that the portion 
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10 
of the receiving surface nearest forms an angle of sub 
stantially 90 degrees with the axis plane of the oriñce 
slot, said receiving means having a perforated surface 
for receiving the filaments in the form of a compact inter 
laced-filament product, and means for removing the 
treated filaments from the receiving surface as a con 
tinuous sheet. 
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