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[57] ABSTRACT

The present invention relates to methods and' appara-
tus for displacing the travelling path of tows in sub-
stantially parallel form in a process for advancing and
transferring tows. Tow feed roller means and take-up
roller means therefor are disposed in parallel and a
plurality of guide cylinders are arranged therebe-
tween, at least two of the guide cylinders being dis-
posed in nonparallel relation with both the feed and
take-up rollers such that distortions are not caused in
the plane of the tows going around the rollers. The
lengths of the tows travelling between the feed and
take-up roller means are thus made substantially equal
at any portion across the tows thereby preventing un-
even tow tension in the advancing tows.

11 Claims, 14 Drawing Figures
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METHODS AND APPARATUS FOR
TRANSFERRING TOWS

The present invention relates to methods and appara-
tus for transferring tows, particularly, without causing
uneven tow tension across the tows by displacing the
path of travel of the tows in substantially parallel form.

In general, in a process for treating tows, a tow ob-
tained in the preceding process is in some cases trans-
ferred from a feed roller means to a take-up roller
means by displacing its path of travel in substantially
parallel.

For instance, usually in the manufacture of synthetic
staple fibers, an undrawn synthetic tow having a denier
of 500,000 to 6,000,000 is drawn to 2 to 6 times the
original length between feed roller means and .draw
roller means; it is then fed to a crimping machine hav-
ing a pair of nip rollers substantially parallel with the
draw roller means to impart zigzag crimp to the tow,
heat set the crimped tow and cut with a cutter into sta-
ple fibers.

Generally the width of a tow in the drawing process
is several times as broad as that of the nip rollers of a
crimping machine, and it is impossible to feed the
broad tow to the nip rollers without further processing.

For this reason, the tow is divided into a plurality of
subtows overlapping each other to make one thick tow
having the same width as that of the nip rollers for feed-
ing to a crimping machine, or the tow is divided into a
plurality of subtows fed into a plurality of crimping ma-
chines, respectively.

In the latter case, the take-up roller means. is fre-
quently arranged in substantially parallel relation with
feed roller means. In the former case, that is, in dividing
a tow into several subtows and overlapping each other,
it is essential to cause the center line of each divided
subtow to agree with the receiving direction of the
take-up roller means and reach the take-up roller
means. If without further processing the divided sub-
tows are sent to the take-up roller means; most of di-
vided subtows will reach the take-up roller means with-
out any agreement of the center line of each subtow
with the receiving direction of the take-up. roller
means. For the subtows that will reach the take-up
roller means without agreement of their center lines
with the receiving direction of the take-up roller
means, the tow paths should be displaced in parallel
form and agreed with the receiving direction of the
take-up roller means to permit the subtows to stack
each other. '

In the latter case, that is, in supplying divided sub-
tows into a plurality of crimping machines, respec-
tively, the center line of one of the divided subtows
agrees with the receiving direction of the take-up roller
means, but the center lines of the other divided subtows
will disagree with the receiving directions of take-up
roller means. Therefore they should be.adjusted such
that they agree with the directions.

It is well known in the art, e.g.; British Pat. No.
962,516 that in methods of transferring tows from feed
rollers in the preceding process to take-up rollers in the
subsequent process substantially parallel with the feed
rollers in the preceding process while displacing the
path of travel of the tows in substantially parallel form,
guide cylinders are disposed between the feed rollers in
the preceding process and the take-up rollers in the
subsequent process so that they are inclined to a plane
passing through the feed and take-up rollers to permit
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each tow which is to be transferred to be urged against
each guide cylinder one time and to thereby displace
the path of each tow leaving the preceding process in
parallel form and transfer the tows from the preceding
process to the subsequent process.

However when the distance between the feed rollers
in the preceding process and the take-up rollers in the
subsequent process is small, distortions occur in the
planes of the tows between the last roller of the feed
rollers and the inclined guide cylinder and in the planes
of the tows between the guide cylinder and the first
roller of the take-up rollers, and the lengths of travel of
tows between the feed and take-up rollers differ at each
portion across the tows. Thus uneven tension in the
width direction of the tows is caused and as a result, the
stable operation in the subsequent process, for in-
stance, a crimping process, is damaged. Hence when
this method is used the distance from the last roller of
the feed rollers in the preceding process to the first
roller of the take-up rollers of the subsequent process
should be lengthened in order that such distortions of
tow planes may be reduced and differences in the
lengths of travel within the tows may be lessened.
Since, for instance, 5 to 10 meter distance is required,
there is a drawback that the equipment needs a great
space.

As described above, conventional methods have dis-
advantages that uneven tow tension in the width-wise
direction occurs or a great space is needed for the de-
vice.

"As described above, uneven tow tension in the width-
wise direction is caused by distortions generated in the
plane of the travelling tows and differences in the
lengths of travel of the tows between the last feed roller
and the first take-up roller occurring at each portion in
the widthwise direction of the tows.

In other words, if distortions of planes of the travel-
ling tows are prevented and the lengths of travel of tows
are so arranged as not to be different at any portion in
the widthwise direction of the tows, uneven tension in’
the widthwise direction of the tows will not occur.

With this point in mind, the present invention has
eliminated such drawbacks of conventional methods.

The object of the present invention is to provide
methods of and apparatus for transferring tows from
the last roller of a drawing machine to a pair of nip roll-
ers of a stuffer crimper substantially parallel with the
last roller of the drawing machine without causing un-
even tow tension in the widthwise direction and in a
considerably short-distant path by displacing the tows
in parallel form.

Other objects and advantages of the invention will be
obvious and apparent hereinafter.

According to the present invention, in displacing the
tow paths in parallel form between feed and ‘take-up
roller means substantially parallel with each other. in
their axes in a process for transferring tows, a plurality
of guide cylinders are disposed between the feed and
take-up rollers and by means of the relative positions
of the guide cylinders, the lengths of travel of tows be-
tween both the rollers are caused not to vary at any
portion across the tows and occurrence of distortions
of travelling tows is prevented. Thus the tow path can
be displaced in parallel form without any widthwise un-
even tension of tows.

Transferring tows from the feed roller means to the
take-up roller means by displacing the tow path in par-
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allel form means to transfer the tows from the feed
roller means to the take-up roller means such that when
the travelling paths of the tows just before they have
left the feed roller means and the travelling paths of the
tows just before they have reached the take-up roller
means are projected in a plane formed by the axes of
the feed and take-up rollers from the direction perpen-
dicular to the plane, the projected travelling paths are
parallel with each other.

The present invention will be described below with
reference to the accompanying drawings.

FIGS. 1 and 2 show cases where the guide cylinders
in the present invention are held in the stationary state
and FIG. 1 is a side view and FIG. 2 is a plan view.

FIGS. 3 and 4 show cases where the guide cylinders
are held in the rotatable state and FIG. 3 is a side view
and FIG. 4 is a plan view.

FIG. 5 is a plan view modifying FIG. 2.

FIGS. 6 and 8 are side views showing applications of
the present invention.

FIG. 7 is a plan view of FIG. 6.

FIG. 9 is a plan view of FIG. 8.

FIG. 10 is a perspective view of another application
of the present invention.

FIG. 11 is a plan view of FIG. 19.

FIG. 12 is a plan view showing the arrangement of
guide cylinders of the present invention.

FIG. 13 is a side view of FIG. 12.

FIG. 14 is a detailed view of a device for holding the
guide cylinder of the present invention.

One embodiment of the present invention will be de-
scribed below.

In FIGS. 1 and 2, a feed roller 2 and a take-up roller
4 are arranged such that their axes are substantially
parallel. Two guide cylinders 3, 3’ are held in the sta-
tionary state between said rollers and the axes of the
guide cylinders 3, 3’ are disposed in nonparallel rela-
tion with the axes of the feed roller 2 and the take-up
roller 4. A tow 1 reaches the take-up roller 4 from the
feed roller 2 via the guide cylinders 3, 3'. In FIG. 2, the
path of the tow 1 between the feed roller 2 and the
guide cylinder 3 is parallel with that between the guide
cylinder 3’ and the take-up roller 4, and the paths are
displaced for a distance §,. The displacement occurs
between the guide cylinders 3 and 3'.

First with such a tow advancing state in mind, in
order that the distortions of plane of the advancing tow
may be avoided, it is essential that the guide cylinders
are arranged such that a tow departure line and a tow
arrival line on the roller and guide cylinder adjacent
and facing each other along the tow path or on the
guide cylinders (guides) facing and adjacent each other
along the tow travelling path are coplanar. For in-
stance, in the case of the feed roller 2 and the guide cyl-
inder 3 considered guides adjacent and facing each
other along the tow path, the feed roller 2 and the guide
cylinder 3 are arranged such that the tow departure line
A-A’ and the tow arrival line B-B’ are coplanar.

For such an arrangement, it is sufficient that when
the diameters of the feed roller 2 and the guide cylinder
3 are the same, both are arranged so that their axes are
coplanar, but when their diameters are different, the
positions of both guides may be appropriately rear-
ranged according to difference in the diameters.

This is also the case with the subsequent tow paths,
that is, between the guide cylinders 3 and 3’ or between
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the guide cylinder 3’ and the take-up roller 4. It is easily
possible to prevent the distortions of tow plane.

Second the directions of the guide cylinders 3, 3' be-
come a primary problem. For instance when the axes
of the feed roller and the guide cylinder are paraliel,
there will be no change in tow path. However if the
axes of the feed roller and the guide cylinder are ren-
dered unparallel and intersect to make an angle a,, the
displacement of a tow becomes possible as shown in
FIGS. 1 and 2. This is one embodiment in which the
axes of the guide cylinders are parallel to each other
but another embodiment in which they are unparallel
to each other is shown in FIG. 5.

In one embodiment of the present invention, the axes
of the guide cylinders 3 and 3’ are positioned in one
and the same plane and parallel, as shown in FIG. 2.
The arrangement can very easily be determined experi-
mentally and is rotional. The tow supported with the
guide cylinders 3, 3’ with the axes kept parallel, which
is sectioned by the tow departure line and the tow ar-
rival line, forms a parallelogram. The guide cylinders 3,
3’ are each inclined to the axes of the rollers 2, 4 at the
same angles, respectively. Under these circumstances,
the travelling tow is bent but not twisted nor distorted,
and the lengths of travel of the tow are the same in the
width direction. Hence the tow is transferred from the
feed roller 2 to the take-up roller 4 while being dis-
placed in the parallel form without any trouble.

In summary the present invention relates to methods
and apparatus for transferring tows whereby between
feed roller means and take-up roller means arranged
such that the axes of both the roller means are parallel,
a plurality of guide cylinders are disposed in the sta-
tionary state and the axes of the guide cylinders are
parallel, but unparallel with the axes of the feed and
take-up roller means; a tow departure line and a tow
arrival line on a roller and a guide cylinder adjacent
and facing each other along the tow paths or on the
guide cylinders adjacent and facing each other along
the tow paths are coplanar.

In this case, a distance of displacement of the tow §,
is governed by an angle «, made by the feed roller 2
and the guide cylinder 3 as well as the distance between
the guide cylinders 3, 3'.

However in FIGS. 1 and 2, the guide cylinders are
disposed in the stationary state, but it has been found
that when they are rotatably disposed, an entirely dif-
ferent state occurs. In FIGS. 3 and 4, they are freely or
positively rotatable, but the arrangement of the feed
roller 2, 2’ and the take-up roller 4 and the relative po-
sitioning of the guide cylinders 3, 3’ are much the same
as in FIGS. 1 and 2. Most preferably, the guide cylin-
ders are freely rotatable. For instance, as shown in FIG.
3, when the tow 1 is pulled with the take-up roller 4,
etc., the guide cylinders 3, 3’ are caused to rotate in the
direction of travel of the tow to insure an operation free
from slippage of the tow on the surfaces of the guide
cylinders and prevent the damage of the tow.

As described above, when the guide cylinders 3, 3’
are made freely rotatable by the tow, it is a particularly
conspicuous phenomenon that the engagement rela-
tionship of the tow with the guide cylinders is naturally
adjusted and the direction of entry of the tow makes a
right angle with the axis of the guide cylinder. In FIG.
4, the tow path is displaced in parallel form for a dis-
tance §, but the state of advance of a tow is found con-
siderably different from those in FIGS. 1 and 2. That is,
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as shown in FIG. 4, the tow 1 changes its direction of
travel gradually on the feed roller 2 and enters the
guide cylinder 3 and then the guide cylinder 3’, perpen-
dicularly to them. The tow enters the take-up roller 4
at a right angle by changing its direction of of travel
gradually on the guide cylinder. In this case, the lengths
of travel of a tow between the feed and take-up rollers
are substantially the same at any portion across the
tow.

In one embodiment as shown in FIGS. 1 to 4, it is
noted that it is the angles of a plurality of guide cylin-
ders and the distance between the guide cylinders that
control the distance of displacement of a tow in parallel
form. If such controlling elements are adopted, a de-
sired purpose can be attained, despite a short distance
between the feed and take-up rollers.

For instance, in FIGS. 1 and 2, as the angle a,
becomes large, the distance of the displacement of the
tow 8; becomes large. If the distance I/, between the
guide cylinders 3 and 3’ is made greater, the distance
of the displacement of the tow §; becomes large. A
combination between a change of angles and that of
distances is also possible.

In any embodiment in FIGS. 2 to 4, a desired distance
of the displacement of the tow is obtainable by appro-
priately arranging the above-described angle and dis-
tance. Hence there is no need to lengthen the distance
between the feed roller 2 and the take-up roller 4 as has
been the case with conventional methods. The guide
cylinders 3, 3' may or may not be rotatable (rotatable

or stationary). Generally speaking, it is more advanta-

geous to use rotatable guide cylinders because of less
wear and abrasion of the guide cylinders and less dam-
age of a tow. When unrotatable guide cylinders are
used, it is desirable to render their surface matte fin-
ished to reduce susceptibility to damage of a tow.

In embodiments in FIGS. 1 to 4, the tow 1 is dis-
placed in parallel form with the two guide cylinders 3,
3" arranged in parallel, but it is possible to displace the
tow in parallel form with three unparallel guide cylin-
ders.

Another embodiment of the present invention with
the use of three unrotatable guide cylinders is shown in
FIG. 5.

In FIG. §, between the feed roller 2 in the preceding
process and the take-up roller 4 in the subsequent pro-
cess are arranged three unparallel unrotatable guide
cylinders 3, 3', 3" so that they are unparallel to the
feed roller 2 in the preceeding process and the tow de-
parture line and the tow arrival line are coplanar on the
roller and guide cylinder adjacent and facing each
other along the path of travel of a tow or on the two
guide cylinders adjacent and facing each other. The
tow 1 is urged against each guide cylinder one time and
transferred so that the path of travel of the tow 1 is dis-
placed from the feed roller 2 to the take-up roller 4 in
the subsequent process substantially in parallel form
without occurrence of lateral uneven tow tension. The
distance of the displacement of the tow in this case is
shown in §;. :

Generally the higher the number of guide cylinders

disposed between the feed roller means in the preced-
ing process and the take-up roller means in the subse-
quent process, the more complicated become the oper-
ations between the two processes. Thus it is desirable
to arrange guide cylinders in the least possible number

and to use the minimum two guide cylinders unparaliel
to the feed roller means in the preceding process.

3,763,520
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Summarizing the embodiments in FIGS. 1 to.5, the
main elements of the present invention will be de-
scribed below.

In displacing the path of travel of a tow in parallel
form between the feed and take-up roller means with
their axes substantially parallel to each other in a pro-
cess for transferring the tow, a plurality of guide cylin-
ders are arranged between the two roller means so that
the axes of at least two guide cylinders among them are
in nonparallel relation with the axes of the two roller
means and a tow departure line and a tow arrival line
on the adjacent roller and guide cylinder facing each
other or on the adjacent guide cylinders facing each
other are coplanar, and the travelling tow is engaged
with the guide cylinders in turn after leaving the feed
roller means and lead into the take-up roller means
with changes in the direction of travel of the tow.

FIG. 6 is a side view showing a further embodiment
of the present invention.

FIG. 7 is a plan view of that embodiment.

That is, FIGS. 6 and 7 show an embodiment in which
the synthetic fiber tow stretched with a drawing ma-
chine is led into a crimping machine of stuffer box type
for crimping by the division of the stretched tow into
three subtows and the overlapping of the three subtows
to form one thick tow having a width equal to that of
the nip rollers of the crimping machine.

The stretched tow .1 is heat treated with a heater
plate 6 disposed between a draw rollers 5 and the take-
up rollers 2, under tension, a constant length or shrink-
age, and divided into subtows la, 1b and 1c in almost
equal width at the take-up rollers 2. The tow I may be

‘divided at an optional place, before, during or after

stretching. The subtows la, Ic at both edges pass
through the guide cylinders 34, 3a’* arranged in parallel
with the take-up rollers 2, are urged against a pair of
unrotatable guide cylinders 3b, 3b’, 3b'', and 3b'*’ one
time, respectively, given parallel displacement amount
necessary for exactly overlapping the central subtow 15
and being stacked at the guide cylinders 3¢ located in
parallel with a pair of nip rollers 4, 4’ of a crimping ma-
chine into one tow and fed into the nip rollers 4, 4’.
Since there is no need to displace the path of travel of

- the central subtow 15, there is no need to advance it in
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contact with the unparallel guide cylinders. To make
the length of travel of the subtow 15 between the take-
up roller 2 and the nip rollers 4, 4’ of the crimping ma-
chine equal to those of the subtows Ia, 1c for equaliz- -
ing the temperatures among the subtows, it is necessary
that the central subtow 1b is urged against a guide cyl-
inder 3a’ provided in parallel with the rollers 2.

FIG. 8 is a side view showing one embodiment of the
present invention with the use of rotatable guide cylin-
ders 3b, 3b’, 3b"', 3b"'’ unparallel to the feed rollers 2
in the preceding process in dividing the drawn tow 1
into two subtows 1a, 1b, overlapping each other and
feeding them to a crimping machine. FIG. 9 is a plan
view of FIG. 8.

In FIGS. 8 and 9, the two drawn tows la and 1b
passed through drawing rollers 5§ and caused to mean-
der on heated rollers 2 are respectively advanced with
the engagement with two sets of guide cylinders 35, 35’
and 3b'', 3b"'’ disposed in nonparallel relation with the
guide cylinders 3a,3a’ and the heated rollers 2, dis-

- placed in parallel form for overlapping each other and

fed into the pair of nip rollers 4, 4’ of the crimping ma-
chine. The use of these heated rollers 2 is not essential.
The tow may be transferred directly from the drawing
rollers 5 to the guide cylinders 3a, 3a’ to attain the ob-
ject of the present invention. In this case, guide cylin-
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ders 3b, 3b', 3b"', 3b'"’ are adapted to be unparallel
with the drawing rollers §.

Further all the guide cylinders and rollers in FIGS. 6
to 9 are arranged such that a tow departure line and a
tow arrival line are coplanar on the roller and the guide
cylinder adjacent and facing each other along the di-
rection of travel of the tow or on a pair of adjacent
guide cylinders facing each other. And the pair of guide
cylinders 3b, 3b' are parallel as are the pair of guide
cylinder 3b'’, 3b'"’. Distortions of plane of the tow be-
tween the feed rollers and the take-up rollers and lat-
eral uneven tow tension are thus prevented.

With reference to these embodiments of the present
invention the effect of the present invention will be de-
scribed in detail.

First, without a large space for conventional meth-
ods, a tow can be transferred from the feed roller
means in the preceding process to the take-up roller
means in the subsequent process without generating
lateral uneven tow tension by displacing the path of
travel of the tow in substantially parallel form. In con-
ventional methods, the distance between the feed roller
means in the preceding process and the crimping ma-
chine should be about 5 to 10 meters or above, but in
the present invention the distance can be reduced to
less than a half of that required in conventional meth-
ods and there is no need to have a large space for appa-
ratus.

Second the above-described advantage of the present
invention that the distance can be reduced is not lim-
ited to the compactness of apparatus but can elevate
crimp performance and affect the quality of the prod-
uct advantageously.

In stuffer box crimping, tow is usually preheated be-
fore it enters the crimping machine to elevate crimp
performance and crimp properties; the tow after draw-
ing is divided and the divided tows are overlapped to
produce a thick tow and heated just in front of the
crimping machine. In this case, uniform heating for the
inside of the tow is defficult because of the thickness of

the tow and a long period of time for heating is needed. .

In contrast, in the present invention the tows can be
overlapped without lateral uneven tow tension in space
less than a half of that in conventional methods; conse-
quently as shown in FIGS. 6 to 9, the tow 1 after draw-
ing is heated in a thin layer before the overlapping of
the divided tows and then the tows are overlapped and
fed into the crimping machine as a tow having an ap-
propriate temperature. Usually, a synthetic fiber tow is
heated at elevated temperatures under tension, in the
relaxed state or while keeping a constant length to im-
prove properties of fibers in the tow such as strength,
elongation and dimensional stability after drawing. If
the present invention is applied to this case, the high
temperature tow heated by the thermal energy at the
drawing machine can be supplied to the crimping ma-
chine resulting in highly economical advantage.

In conventional methods, in order that a plurality of
tows may be displaced in parallel form, overlapped and
fed from the feed roller means in the preceding process
to the subsequent take-up roller means without any lat-
eral uneven tow tension, it is necessary to lengthen the
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distance between the feed roller means and the take-up

roller means, that is, to prolong the time of travel of the
tow between them. Thus even if a plurality of tows are
heated before overlapping, the heated tows cool down
at the time of overlapping and feeding to a crimping
machine and such methods of heating cannot be effec-
tively employed.

8

In the present invention, the temperature of a tow to
be fed to a crimping machine varies slightly with a kind
of fiber constituting the tow, the tow travelling speeds,
and the distance between a heating device and the
crimping machine. But in general, the tow drawn is
heated to the glass transition point + 20°C to the melt-
ing point —10°C, whereby the tow temperature at the
entrance to the crimping machine will be the glass tran-
sition point to the melting point ~30°C resulting in im-
parting high crimp to the tow with the crimping ma-
chine.

Further another embodiment of the present inven-
tion is shown in FIGS. 10 and 11.

FIG. 10 is a perspective drawing of the embodiment.

FIG. 11 is a plan view of the embodiment.

In the treatment of a tow of synthetic fibers, for the
purpose of increasing productivity of the tow, one
broad tow obtained with one drawing machine is di-
vided into a plurality of subtows and each subtow is
supplied into each crimping machine. That is, the tow
produced with one drawing machine is divided into a
plurality of subtows and each subtow is led into a plu-
rality of crimping machines. As shown in FIGS. 10 and
11, when a plurality of crimping machines are arranged
in the axial direction of the nip rollers 4, 4', the divided
subtows are displaced in parallel form by the process of
the present invention to enable the supply into each
crimping machine.

In FIGS. 10 and 11, the drawn tow 1 is divided into
subtows 1a, 1b and lc¢ and the subtow la is caused to
pass through draw roller § and feed rollers 2, 2’ and is
urged against a pair of rotatable guide cylinders 34, 3a’
parallel to each other but unparallel to the draw roller
§ and the feed rollers 2, 2, and fed into the nip rollers
4a, 4a’ of the crimping machine. In like manner, the
subtow 1c is advanced with the engagement with the
rotatable guide cylinders 3¢, 3¢’, and fed into the nip
rollers 4c, 4¢' of the crimping machine. The subtow 15
need not be transferred by parallel displacement and
the rotatable guide cylinders 3b, 3b' need not be unpar-
allel to the feed rollers 2, 2’ in the preceding process.

In FIGS. 10 and 11, all the guide cylinders, 3a, 3a’,
3b,3b', 3c and 3¢’ are all rotatable and so arranged that
parts of each subtow in contact with the guide cylinders
or the rollers are coplanar.

When the tow path is displaced by conventional
methods, the collected state of the stacked tows just be-
fore the crimping machine is unsatisfactory because of
lateral uneven tow tension; particularly, the tows can-
not be uniformly stacked at both edges of the tows,
with the result of poor operational stability of the
crimping machine to be used therefor. However the
present invention has no such drawback.

In the present invention, the distance of the parallel
displacement of tow path for a tow can be optionally
adjusted by the relative positions of guide cylinders to
be used and the mounting angle of a guide cylinder un-
parallel to the feed roller in the preceding process. Ac-
cording to the present invention, tow path of any
breadth can be displaced in parallel form.

In the presentinvention, the shape of a guide cylinder
should be cylindrical and hour-glass or pot-bellied
shape is not proper. The surface of it may be mirror-
like or matte finished, but when a guide cylinder is un-
rotatable, a matte finished one is preferable.

FIGS. 12 and 13 show one embodiment of position-
ing guide cylinders 3, 3. Three guide plates 13", are ar-
ranged in the front of a frame 13 and slide blocks 9, 9’
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are slidably fitted at the intervals between the guide
plates. Shafts 10, 10’ are secured to the slide blocks 9,
9’ in a given direction, and to the shafts are mounted
guide cylinders 3, 3' rotatably or unrotatably. The axes
of the guide cylinders 3, 3’ are parallel to each other.
The slide blocks 9, 9’ are respectively connected to
screw shafts 11, 11’, on the opposite side of the shafts
10, 10’'. The screw shafts 11, 11’ are mounted to the
frame 13 with handles 12, 12’ attached to their ends so
that the screw shafts 11, 11’ are parallel to the slide
blocks 9, 9'.

The adjusting device of guide cylinders in FIGS. 12
and 13 will be applied to one embodiment of the pres-
ent invention in FIGS. 1 and 2. In this case, an angle o,
is assumed to be constant and the interval between the
guide cylinders 3 and 3’ is just adjusted. In FIG. 13, the
position of the slide block 9 is maintained constant, and
the position of the other guide block 9 is moved by the
operation of the handle 12’. The intervals between the

guide cylinders 3,3’ are changeable. By this adjustment’

the distance of the parallel displacement of the tow §,
can be adjusted.

As described above, the distance of the parallel dis-
placement of the tow can be adjusted by changing the
angle a, made by the axis of the feed roller 2 and that
of the guide cylinder 3. This is shown in FIG. 14. The
slide block 9 is combined with the shaft 10, which is
supported with a spherical bearing 14 within the slide
block 9. To the end of the shaft 10 is fitted another
spherical bearing 15. The block 16 supporting the
spherical bearing 15 is supported with bolts 17, 17’ at
the upper part and the lower part thereof. The bolts 17,
17’ displace the block 16 up and down by means of
screws. Thus the back and forth rotation of the shaft 10
is possible with the spherical bearing 14 as the support-

ing point. The application of the device in FIG. 14 to -

5

20

25

35

the device in FIGS. 12 and 13 permits the adjustment

of the angle a, as well as the adjustment of intervals be-
tween the guide cylinders. The device in FIG. 14 is, of
course, singly applicable without its combination with
the device in FIGS. 12 and 13. In this case only the
angle of the guide cylinder is adjustable.

A further understanding of the invention will be had
from a consideration of the following examples which
are set forth for illustrating certain preferred embodi-
ments. ' '

EXAMPLE 1

In the embodiment as shown in FIGS. 1’ and 2, the
relative positions of the unrotatable guide cylinders
parallel to each other but unparallel to the feed roller
in the preceding process are shown:in' FIG. 1. Let the
distance between horizontal axes of the guide cylinders
I'be 200 mm and the vertical distance thereof &, be 500
mm and the diameters r; of the guide cylinders:be 100
mm. An-angle «; of the guide cylinder 3. with respect
to the delivery roller. 2 in:the preceding process is set:
to 30 deg. A 1,500,000 denier- polyacrylonitrile tow
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having a width of 1,000 mm was handled with the appa-
ratus, and the distance of the parallel displacement 8§,
as shown in FIG. 2 turned out to be 470 mm. Without
irregular tension across the tow, the tow could be trans-
ferred from the feed roller 2 in the preceding process
to the take-up roller 4 in the subsequent process while
the tow path was being displaced in parallel form.

EXAMPLE 2

In another embodiment of the present invention as
shown in FIGS. 3 and 4, the relative positions of the
guide cylinders 3, 3’ and the feed roller are given in
FIG. 3. The guide cylinders are rotatable and parallel
to each other but unparallel to the feed roller 2. The
settings are I, = 132 mm, h, = 150 mm and r, = 100 mm
where I, is the horizontal distance between the two
guide cylinders, A, is the vertical distance and r, is the
diameter of the guide cylinders 3, 3. And let the hori-
zontal distance P between the guide cylinder 3 and the
feed roller 2 in the preceding process be 250 mm and
an angle a, made by these two elements be 11°30’. A
300,000 denier polyethylene terephthalate tow 1 hav-
ing a width of 100 mm was passed through the appara-
tus in engagement with the guide cylinders. The dis-
tance of the parallel displacement of the tow was 86
mm in FIG. 4. Without a lateral uneven tow tension,
the tow could be very smoothly moved from the feed
roller 2 to the take-up roller 4 by displacing the tow in
paralle! form. -

EXAMPLE 3

In FIGS. 6 and 7, a 3 million denier undrawn polyes-
ter fiber tow was drawn to 4.0 times the original length,
and heated with a heater plate 6. The tow 300 mm wide
was divided into three subtows, 14, 1 and Ic. These
three subtows were advanced in engagement with the
guide cylinders as shown in FIGS. 6 and 7 and fed into
the nip rollers 4, 4’ of a crimping machine.

In this case, the guide cylinders 3a, 3a’; 3a’’ and the
guide cylinders 3b, 3b’, 3b""" and 3b""* were arranged
in such a way as

L=5L=125mm

h; = hy, = 150 mm

a, = a; = 10°

$=10 mm
(The diameter of each guide cylinder was 100 mm.).

The distance between the feed roller 2 and the nip -
rollers 4, 4" of the crimping machine was 2.5 m, and the
width of the nip rollers was 90 mm. As a result, three
subtows la, 1b, 1c were stacked 100 percent just be-
hind the guide cylinders 3b’, 35’’’ and there was no un-
even tension across the tow. The crimped tow obtained
by varying heating temperatures with a heater plate 6
and'drafts between the roller 2 and a draw roller 5 was
heat-treated at 140°C in the relaxed state and cut into
a:staple length of 38 mm. -

The crimp performance of the fibers is given in Table
1.

TABLE 1

Tow

tempera-

Tow ture

tempera- just in
ture point of Number  Standard
N at exit of crimping Degree of of erimps  deviation
Experiment heater machine crimpness, (crests/ of number
number plate Draft ©C) percent 25 mm.)  of crimps
) 104 0.90 75 4.3 12.7 0.85
2 102 1.05 73 9.0 13.9 0.91
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TABLE 1 —Continued

Tow

tempera-

Tow ture

tempera- just in
ture point of Number  Standard
at exit of crimping Degree of of crimps  deviation
Experiment heater machine crimpness, {crests/ of number
number plate Draft °C) percent 25 mm.) of crimps
115 0.90 90 1.3 13.0 0.63
119 1.05 92 10.5 13.8 0.90
148 0.90 115 13.5 12.4 0.79
140 1.05 112 12.5 13.0 0.80
185 0.90 134 15.8 14.3 0.93
181 105 139 14.3 12.7 0.71
213 0.90 165 16.5 12.5 1.03
208 1.05 164 14.0 12.4 0.95
230 0. 90 179 18.0 13.3 1.35
227 1.05 177 16.5 i3.0 1.41

NoTe.—The degree of erimpness and the number of ecrimps are averages of 50 data meas-
ured by Japanese Industrial Standards, and the standard deviation is given with 50 data.

EXAMPLE 4

In FIGS. 8 and 9, a 2,400,000 denier undrawn polyes-
ter fiber tow was divided into two tows before drawing
and after drawing, two subtows 1a, 1b having a denier
of 300,000 and a width of 100 mm each were obtained,
distance W between the center lines of the two subtows
being 120 mm.

After the engagement with the heated feed rollers 2
in the preceding process in the serpentine form, the two
subtows were urged against a pair of paraliel, rotatable
guide cylinders 3b, 3b' and 3b'’, 3b'", respectively and
fed into a pair of nip rollers 4, 4’ of a crimping machine
of stuffer-box type.

In this case, in FIGS. 10 and 11, the guide cylinders
3a, 3a’, and 3b, 3b’, 3b'"’, 3b'"' (The guide cylinders
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last roller of the draw roller group 2 and the nip rollers
4, 4' of the crimping machine, one subtow was stacked
on the other tow, made into one tow and fed into the
nip rollers 4, 4’ 90 mm in width. In this case, in order
that one subtow may be stacked 100 percent with a
minimum lateral uneven tow tension, the distance be-
tween the last roller of the draw roller group 5 and the
nip rollers 4, 4’ of the crimping machine was required
to be 6.0 m or above.

With such a distance of 6.0 m or above, actual indus-
trial production is very disadvantageous, and with a dis-
tance of 1.5 m, experiments were conducted. Distor-
tions in the plane of the stacked tow occurred, and un-
even tension across the tow could not be eliminated.
Test results are given in Table 3.

TABLE 3
Tow tem- Tow tem-
perature  perature Number of Standard Mallunction

. at exit of atentrance Degree of crimps deviation in erimping
Experiment last heating to crimping erimpness, (crests/25 of number machine
number roller (° C.) machine percent mm.) of crimps times/24 hr.
16t 158 57 6.3 12.3 2.13 11
16 200 68 4.0 119 2.05 7
each were 100 mm in diameter.) were arranged such We claim:

that

hy = hy, = 150 mm

L=1L,=50mm

a, = a, = 11°30’

P,=P,=260 mm

S$=10mm

The distance between the last roller of the heated
roller group and the nip rollers 4, 4’ of a crimping ma-
chine was set to 1,500 mm and the width of the nip
roller 90 mm.

As a result, the subtows 1a and 15 were stacked 100
percent just behind the guide cylinders 3b', 3b'"' with-
out any tension irregularity across the tow, resulting is
very stable operations of the crimping machine.

The test results are given in Table 2.

TABLE 2
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1. In a method for advancing and transferring tows
through a plurality of guide cylinders between feed
roller means and take-up roller means, the axes of said
feed roller means and said take-up roller means being
substantially parallel to each other, the improvement
comprising arranging the axes of at least two of said
guide cylinders in nonparallel relation with the axes of
said feed and take-up roller means; arranging respec-
tively in a plane each pair of a line defining a position
where the tow departs from said feed roller means or
one of said guide cylinders and a line defining a posi-
tion where the tow arrives at one of said guide cylinders
or said take-up roller means, said pair of lines being, re-
spectively, on a pair of members consisting of (a) said

55 feed roller means and one of said guide cylinders, (b)

Tow tem- Tow tem-

Derature  perature Number of Standard Malfanection

. at exit of atentrance Degree of crimps deviation in crimping

Experiment last heating to crimping crimpness, (crests/25 of number machine

number roller ° C.) machine percent mm.) of crimps times/24 hr.

13.. 161 123 15.4 12.1 0.95 1

14 205 165 14.2 13.0 113 3
CONTROL two of said guide cylinders, or (c) one of said guide cyl-

A 2,400,000 denier undrawn polyester fiber tow was
divided into two tows in the apparatus of FIGS. 8 and
9 without the use of 3a, 3a’, 3b, 3b', 3b'', 3b""’. After
drawing, they were made into subtows 1a, 1b each hav-
ing a denier of 300,000 denier and a width of 100 mm.
With the use of one guide cylinder located between the

65

inders and said take-up roller means, each pair of mem-
bers being adjacent to each other along the path of
travel of the tows; and moving the advancing tows from
said feed roller means to contact in succession said
guide cylinders and reach said take-up roller means
while changing the advancing directions of the tows to
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thereby displace the tows paths in parallel in a plane
figure.

2. A method as set forth in claim 1 in which the paral-
lel displacement of the tow paths is adjusted by chang-
ing the angle of said guide cylinders relative to the axes
of said feed and take-up roller means.

3. A method as set forth in claim 1 in which the paral-
lel displacement of the tow paths is adjusted by chang-
ing the intervals between at least two guide cylinders.

4. A method as set forth in claim 1 in which the paral-
lel displacement of the tow paths is adjusted by chang-
ing the interval between one of said guide cylinders and
one of said feed or take-up roller means.

5. A method of claim 1 in which there are only two
of said guide cylinders, said two guide cylinders being
disposed in substantially parallel relation to each other.

6. In apparatus for transferring tows from feed roller
means to take-up roller means having substantially par-
allel axes of rotation by displacing tow paths in parallel
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form, the improvement comprising two guide cylinders
disposed in substantially parallel relation to each other
between said feed and take-up roller means, said two
guide cylinders being disposed in nonparallel relation
to said feed and take-up roller means.

7. An apparatus as set forth in claim 6 in which at
least one of said two guide cylinders is movable in par-
allel with the other.

8. An apparatus as set forth in claim 6 in which angles
between the axes of said two guide cylinders and axes
of said feed and take-up roller means are adjustable.

9. An apparatus as set forth in claim 8 in which at
least one of said two guide cylinders is movable in par-
allel to the other.

10. An apparatus as set forth in claim 6 in which said
guide cylinders are rotatable.

11. An apparatus as set forth in claim 6 in which said
guide cylinders are stationary.

* * * * *
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