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APPARATUS FOR MOVING TOW 

John W. Smith, Kingsport, Tenn, assignor to Eastman 
Kodak Company, Rochester, N.Y., a corporation of 
New Jersey 

Filed Sept. 12, 1960, Ser. No. 55,368 
5 Claims. (Cl. 226-193) 

The present invention relates to apparatus for contin 
uously moving crimped, continuous ?lament now. It is 
particularly useful for pulling tow under relatively high 
tension to a delivery point for delivery under relatively 
low tension. 
In the manufacture of baled, crimped continuous ?la-~ 

rnent tow, it is customary in moving the tow from the 
area of the plant in which it was fabricated to the packag 
ing area, to move the tow continuously as its fabrication 
is completed, to a point above a baling apparatus, from 
Where it is laid in the baling apparatus in a predetermined 
pattern by lowering it under the in?uence of gravity while 
traversing the lowering apparatus to obtain such pattern. 
Such a tow baling method is disclosed and claimed in 
Guenther and Smith U.S. Patent No. 2,947,241, issued 
August 2, 1960, and an apparatus useful for such tow 
baling is disclosed and claimed in Guenther and Smith 
US. Patent No. 2,947,242, issued August 2, 1960, to both 
of which patents reference is made. In textile factories 
in which baled tow is manufactured the baling apparatus 
may be located at a relatively long distance from‘ a point 
at which fabrication of the tow is completed. The top of 
the baling apparatus also may ‘be ‘at a substantially higher 
elevtion. As a consequence, when the tow is pulled to 
the baling area, a relatively high degree of tension is 
developed in the tow, su?icient to straighten out the 
crimps in the ?bers. When the pulling is accomplished 
by means of a pair of rolls positioned above the baling 
apparatus, difficulty is encountered when the tow is re 
leased from the nip of the pulling rolls to be lowered 
into the baling apparatus under relatively low tension. 
Upon such release of tension, the crimps return to the 
?bers of the tow more or less instantaneously, resulting in 
relative movement of contiguous ?bers, and thus a nib 
bing together of ?bers, which in turn causes a build up 
of static electricity in the tow, making it di?‘icult to lay the 
tow properly in the baling apparatus. 
The principal object of the present invention, there 

fore, is to provide a method and means for eliminating 
di?iculties which result when moving tow is- discharged 
from a Zone of relatively high tension into a zone of 
relatively low tension. Another object of the invention 
is .to provide an apparatus suitable ‘for pulling tow to 
baling equipment and for deliveting the thus pulled tow 
to the equipment. Other objects will be obvious from 
the present speci?cation and claims. 

I have discovered that the aforementioned dif?culty 
can be substantially overcome if the tow is pulled succes 
sively by and through two or more roll nips having di?er 
ing operating characteristics of such nature as to provide 
a lower linear speed of the tow through a nip than through 
the next preceding nip. Such a characteristic may be, 
for example, nip-size, whereby there is greater tow slip 
page in one nip than in the next preceding, smaller nip, 
or such characteristic may be surface speed of the rolls 
forming the nip, whereby tow is pulled more slowly by 
a nip than by the next preceding nip, which has a higher 
roll surface speed. In any event, the invention provides 
for reduction of tow tension through an intermediate 
stage. That is, the pull of rolls forming a second nip is 
such that tow extending between the ?rst and second nips 
is under a tension less than that of tow received by the 
?rst nip but greater than that of tow discharged by the 
second nip. 
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In a preferred embodiment of the invention, tow is 
pulled by and through two successive nips formed by 
cooperating rolls, the second nip being more open than 
the ?rst, permitting a predetermined amount of slippage 
of the tow passing therethrough. 

' The invention is illustrated in the attached drawings in 
which: 
FIG. 1 is a schematic perspective view of tow pulling 

means of the prior art, 
FIG. 2 is a schematic perspective view of a tow pulling 

means of the present invention, 
FIG. 3 is a diagrammatic representation of the roll 

spacing of the apparatus of FIG. 2, 
FIG. 4 is a schematic side elevation of a different 

operating arrangement of the apparatus of FIG. 2, and 
FIGS. 5 and 6 show further modi?cations of the in 

vention. 
With reference to FIG. 1, apparatus of the prior art 

is illustrated in use for delivery of tow 1 to a container 5, 
such as a hold-up bin for a baling press into which the 
tow is being laid in a predetermined pattern. The tow 
normally would be under relatively high tension as it 
reaches driven rolls 2 and 3 after passing over a stationary 
guide or idler roll 4. The pulling rolls 2 and 3 are driven 
in the directions indicated by the arrows and cooperate 
to obtain a ?rm' bite on the tow for the purpose of moving 
it. Inasmuch as the point from which the tow is being 
pulled may be a considerable distance away and, for 
example, a number of feet lower than the pulling point, 
suf?cient tension thus is developed in the tow under the 
in?uence of the pulling rolls to straighten out the crimps 
in the ?bers of the tow. Upon vdischarge of the tow from 
the rolls 2 and 3, the tow falls into the hold-up bins under 
relatively low tension, i.e.-only such tension as results 
from the ‘weight of the tow extending from the nip of the 
rolls down to the surface of the body of tow in the ‘bin. 
As is customary in the art, the rolls 2 and 3 are oscillated 
as a unit (by means not shown) along each of two per 
pendicular horizontal paths so as to provide a uniform 
pattern of tow within the bin 5. Static electricity devel 
oped in the tow as the latter is discharged from the pulling 
rolls creates di?iculties which often make it impossible to 
lay the tow properly in the bin. Such di?iculties manifest 
themselves particularly when attempt is made subsequently 
to withdraw tow from the bale thus formed. 
A preferred embodiment of the invention is illustrated 

in FIG. 2, in which a tow 11 is shown approaching from 
the left of the drawing over a stationary guide or idler 
roll 12 ‘and thence to a pulling unit comprised of three 
rolls 13, 14 and 15 mounted in ?xed, spaced relation on 
parallel axes and cooperating to form two successive nips 
for the tow, i.e. thev ?rst nip being between rolls 13 and 
14 and the second nip being between the rolls 14 and 15. 
The rolls are rotated at a common speed by means of 
a motor 16 which turns a pulley '17 which by means of 
a belt or chain 18 drives a pulley 19 ?xed to a shaft 20 
to which the roll 14 is also ?xed. On the end of the shaft 
20 opposite the pulley 19, a driving gear 21 is keyed to 
the shaft 20. Meshing with the driving gear 21 are 
driven gears 22 and 23 through which the rolls 15 and 
13 respectively are driven, the driven gears and their 
corresponding rolls being ?xed to the shafts 24 and 25 
respectively. As shown in the drawing, the tow passes 
toward the right hand side thereof over the roll 13 around 
and under the latter and up through the nip formed by 
the roll 13 in cooperation with the roll 14. The spacing 
of the rolls 13 and 14 with respect to each other is suffi 
cient to provide a ‘bite which will insure positive move 
ment of the tow. From the nip of rolls .13 and 14, the 
tow passes over the top of roll 14 and down into a nip 
formed ibetween the rolls 14 and 15, the tow being dis 
charged from such nip to fall from its own weight down 
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wardly into box or ‘bin 26. he size of the nip determined 
by the spacing of rolls 14 and 15 is such as to allow a 
predetermined amount of slippage of the tow in the nip. 
The result of such slippage is that the tow passing over 
the top of roll 14 is under tension of a “degree interme 
diate that of the relatively high tension of the tow on 
roll 13 and the relatively low tension of the tow lowered 
into the box 26 from the nip of the rolls 14 and 15. The 
development of -a substantial static charge on the tow is 
reduced to an extent which substantially eliminates ad 
verse changes in the character of the tow delivered to the 
bin 26. 
The spacing of the rolls ‘of the apparatus of FIG. 2 is 

illustrated diagrammatically in FIG. 3 in which the ‘size 
of the nip between the rolls 13 and 14. is designated as A 
and the size of the nip between the rolls 14 and 15 is 
designated as B, B being greater than A. The absolute 
sizes of the nips will, of course, depend upon factors 
such as roll diameter, the nature and size of the tow, tow 
speed, tension necessary to pull the tow, and the like. 
I have found that rolls having ‘a diameter of 8 to 9 inches 
are satisfactory, particularly for use, for example, with 
a crirnped cellulose acetate tow of 1.6 denier per ?lament 
and 37,000 total ‘denier. With such a tow, using stain 
less steel rolls of 8.5 inch diameter and a tension of 300 

a 400 grams on tow moving at 600 meters per minute, the 
nip A may advantageously be 0.020 inch and the nip B 
0.045 inch. Proper roll spacing may be found for a 
given tow by providing an adequate pulling bite for the 
?rst, i.e. entering nip and approximately 5% slippage for 
the second, i.e. discharging nip, with respect to tow pulled 
by it from the ?rst nip. With a ‘given tow, it is helpful 
to vary the size, and thus the slippage, of the second nip 
while observing trial runs of the tow and determining the 
optimum slippage, i.e. the slippage which results in devel 
opment of least static electricity. In order to vary the 
nip size, the roll shafts may |be mounted in pillow blocks 
27 such as illustrated in FIG. 4, which may be fastened 
to support 28 by any known means which will permit 
adjustment in the spacing between the outer rolls and the 
center roll ‘14. For example, the pillow blocks may he 
bolted to the support 28 through elongated holes in the 
latter which will permit movement of the blocks toward 
or away ‘from the center roll When the nuts on the bolts 
are loosened. With such a mounting, the desired spacing 
may be obtained through the use of a spacing gauge. 

FIG. 4 illustrates a different threading path for tow 
passing through the rolls in accordance with the inven 
tion. It will be noted that roll spacing differs from that 
of FIG. 3 so that the relative size of the entering and dis 
charging nips remains the same, i.e. the nip A through 
which the tow ?rst passes provides -a ?rm bite on the tow 
for pulling the same under tension while the nip B permits 
the desired degree of tow slippage therein. 

FIG. 5 shows still another method of tow threading in 
which the tow 11 enters pulling nip E, passes over center 
roll 14, and immediately through nip F to discharge. 

In the embodiment of FIG. 6, three rolls 31, 32 and 33 
have been arranged in vertical alignment to term an enter 
ing nip C and a larger, slippage nip D, from which tow 
34 is discharged under relatively little tension. 
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The invention has been described in detail with partic 

ular reference to the preferred embodiments thereof, lbut 
it will he understood that further variations and modi?ca 
tions can be effected within the spirit and scope of the 
invention as described hereinabove and as de?ned in the 
appended claims. 

I claim: ‘ > 

1. Apparatus for moving tow under relatively high 
tension ‘and delivering the tow under relatively low tension 
comprising a plurality of driven rolls arranged in spaced 
relation to provide a plurality of nips for pulling tow, 
each of said nips being formed by two of such rolls 
turning in opposite directions substantially at a common 
surface speed, the rolls which forma second nip being 
spaced farther apart than the rolls vforming a ?rst nip 
whereby the rolls forming the second nip pull tow re 
ceived from a ?rst nip through said second nip at a lesser 
linear ratethan the tow is pulled through said ?rst nip. 

2. Tow moving apparatus comprising a trio of rolls 
mounted in ?xed spaced relation on parallel axes, and 
means for driving all three rolls at a common surface , 
speed, two or" said rolls cooperating to form therebetween 
a nip of a size adapted to positively grip ‘and pull tow 
under tension, the third roll cooperating with one of said 
two rolls to form therebetween a second nip, of a size 
larger than said ?rst nip and appropriate for pulling tow 
from the ?rst nip while allowing a predetermined tow 
slippage. 

3. Tow feeding apparatus comprising a ?rst roll, a 
second roll and a third roll mounted in ?xed spaced rela 
tion on substantially parallel axes to provide a ?rst tow 
pulling nip between the ?rst and second rolls and a second 
tow pulling nip between the second and third rolls, ‘and 
means for driving all three rolls at a common surface 
speed, the ?rst nip being adapted for positive pulling of 
tow in the absence of any substantial tow slippage and 
the second nip being of a larger size than the ?rst nip and 
being adapted to pull tow from the ?rst nip across the 
surface of the second roll, and being adapted to permit 
a slippage of tow passing therethrough of the order of 
about 5%. . 

4. Apparatus as de?ned in claim 1 in which two nips 
are formed by three rolls. 

5. Apparatus for pulling tow comprising a pair of 1co 
operating driven rolls, said rolls being spaced to form a 
?xed tow gripping nip therebetween, and a third driven 
roll cooperating with one of theyrolls of said pair to 
‘form a second tow gripping nip therebetween, said three 
rolls being driven at a substantially common surface speed 
and being so constructed and spaced that said second nip 
allows more linear tow slippage than the said ?rst nip. 
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