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@ Wrap spinning device and method.

@ Textile core material 12 passes from del?;/e& rollers 8, 10

j _ through a rotary spindle 16 and then via take-up rollers 24, 26

to a winding roller 32 to form a package 34. The spindle 16
carries a package 28 of wrapper yarn 27 which is withdrawn
over-end and passes down the spindle 16 with the core
material 12, wrapping around the latter to form wrap-spun
yarn. Positive false twist is applied at the entrance to the
spindie 16 by a false twist device 14 spaced from the delivery
rollers 8, 10 by a distance A and from the take-up rollers 24,
26 by a distance B. A and B are so related that neither is less
than one third of the totai A + B and are preferably
approximately equal to one another.
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This invention relates to wrap spinning,
that is to say a spinning process in which a core
of textile material is passed through a rotary
spindle carrying a package of wrapper yarn which
is withdrawn over-end from the package and is wound
around the core as a result of the rotation of the
spindle so as to bind the core together to form a
coherent yarn. The core material may take various
forms, but is most commonly constituted by a sliver
delivered directly from a drawing head so that the
fibres proceed directly from the delivery rollers
of the head to the rotary spindle. The wrapper
yarn may comprise, for example, mono- or multi-
filaments, tapes or natural or synthetic yarn.

Wrap yarn produced in this way can be
used for a variety of purposes and its character-
istics can be varied as required. For example,
effect yarns can be produced by over-feeding an
effect component in parallel with the core material
through the rotary spindle.

The apparatus necessary for carrying out
such a process comprises delivery rollers, a take-
up roller or rollers, a hollow spindle which serves
as’ .a support fo a paékage of wrapper yarn, being
1ocated betwegh the dellvery and take-~up rollers,

/ and mounted or rotatlpn about its axis,and a drive

-for the sp%ndle..

-
-
-
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One of the main variables in the process
is the application of false twist to the core so
as to hold it together during wrapping. This false
twist may be applied by frictional engagement of
the core material with the hollow interior of the
rotary spindle. If there is no or little slip,
the number of turns of false twist applied may be
considerably greater than the number of turns of
the spindle, but the degree of slip and hence the
degree of false twist applied is largely unpredictable
under any particular operating conditioms.

As an alternative, therefore, a device
may be included for the specific purpose of applying
the false twist. Such a device preferably rotates
at the same speed as the spindle so as to impart one-
to-one false twist to the core material and by
engagement with the core material curtails relative
rotation between the device and the material at
the point of engagement. The false twist applied
will be referred to as positive false twist and
it is with this type of false twist that the present
invention is concerned.

The false twist in the core material
extends away from the false twist device in both
directions along the core material until it reaches
a point in either direction at which it is blocked.
This blocking is most commonly caused by the
delivery rollers for the.core material at the upper
end and by the take-up rollers for the wrapped
yarn at the lower end, but other forms of device
included in the path of the core material may have
a similar effect and may block the false twist
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from reaching either or both the pairs of rollers
Just referred to.

We have found that the quality of the
yarn produced varies to an appreciable extent in
accordance with the location of the rotary faise
twist device along the length of the core material
between the two twist-blocking points and according
to the invention, the distance of the false twist
device from either of these points is not less than
one third of the path length of the core material
between the points in question. In other words,
the false twist device is located within the middle
third of the path length of the core material between
the blocking points and it is found that this leads
to a yarn having particularly uniform properties,
particularly tensile strength and overall appearance.
The best results are achieved when the false twist
device is located approximately mid-way between
the twist-blocking points,

This principle is applicable to both
single and double wrapped yarn, but is particularly
valuable when applied to a single-wrapped yarn where
regularity in the laying-up of the fibres of the
core material is most important. When producing
single-wrapped yarn and thus using only a single
rotary spindle, it is found preferable for the false
twist device to be at the entry end of this spindle
and to be fitted to the gpindle to rotate with it.
The result of this is. that wrapping occurs immediately
at the entry end of the spindle and the two components,
i.e. the core and the wrapper yarn, will immediately
be wrapped together in the same hand and passed
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down through the spindle in tnat wrapped state.

It is also possible for the false twist
device to be located at the exit of the spindle
and again it is preferably fitted to the spindle
itself so as to rotate with it although it is
possible for the false twist device to be .separate
from the spindle and to be positively rotated in
the same direction as the spindle.

When the overall strength of a yarn is
a primary consideration, it may be necessary to
apply more than one wrapper yarn by passing the
core material in succession through two or more
rotary spindles, each of which serves for the
application of a wrapper yarn. The invention is
also applicable to such double-wrapping and although
it will be described in terms of the use of two
fbtary spindles, it will be understood that more
than two such spindles can be used if necessary.

With two spindles arranged so that yarn
passes through them in succession, the false twist '
device is preferably mounted between them and the
yarn passes to the delivery rollers without any
further false twist device. The novel combination
of a first rotary spindle followed by a false twist
device and a second rotary spindle with no subsequent
false twist device leads to a unique formation of
double wrapped yarn which cannot be obtained by any
other combination of steps and which has greatly
superior properties to p;eviously known forms of
double wrapped yarn.

The improved result obtained can best be
explained by a brief description of the observed

e

4o ORIGINAL @
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difference of effect according to whether or not a
rotary false twist device is included after a
rotary spindle serving to apply wrapper yarn to a
core material. If no false twist device is included
and the wrapper yarn is applied at the entrance to
the spindle, it can be seen to be wrapped around
the core material in a relatively close helix, which
of course depends on the spindle speed,with the
straight line path of the core material being
relatively undisturbed,and the two pass through the
spindle in this configuration. On the other hand,
if the spindle is followed by a rotary false twist
device and the wrapper yarn is supplied at the
entrance to the spindle, no close wrapping of the
core material occurs at all in the region of the
entrance to the spindle,.

The wrapper yarn merely makes a relatively
long helix around the core material, the number of
turns representing the turns of unwinding of the
wrapper yarn from the package. On the other hand,
after leaving the false twist device and the false
twist in the core material being reversed, it can
be seen that the two components become twisted
together, i.e. each component follows its own helical
path which is in contrast to the straight line path
of the core material when no false twist device is
included. The wrapped yarn then passes to take-up
rollers and after passing through the nip of the
rollers the twist may. very slightly relax.

If this observed behaviour is now related
to two successive stages of wrapping with a single
false twist device located as described, it will be
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understood that at the entrance to the first spindle,
the wrapper yarn is not bound tightly around the
core material, but merely passes down the hollow
interior of the spindle in the form of a relatively
long helix as previously described. After éassage
through the false twist device, however, the two
components are twisted together, each taking up its
own helical configuration. While the twisted core
and first wrapper yarn are firmly twisted together
between the false twist device and the take-up
rollers, they pass into the second spindle and, owing
to the absence of any subsequent false twist device,
wrapping occurs at the entrance to this spindle

and hence the second wrapper yarn is applied while
the core and first wrapper yarn are firmly twisted
together and before they have had the opportunity

to relax.

This is in contrast to the effect obtained
using a pair of rotary spindles through which the
core material passes in succession, but with a single
false twist device following the second spindle
rather than the first. Although the difference
in the apparatus used and the steps of wrapping
applied to the yarn may appear slight, the difference
in the result obtained is major, The false twist
applied by the false twist device following the
second spindle travels back from the false twist
device itself through both spindles and up to the
delivery rollers. As a result, the first wrapper
varn merely wraps around the core rather than twist
with it. After passage through the false twist
device, the false twist reverses and the windings
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of the first wrapper yarn may significantly relax
in places. It is this irregularly wrapped yarn
which is then twisted with the second wrapper yarn
as they leave the false twist device and the
finished product may relax still further after
passing through the take-up rollers. As a result
small loops of wrapper yvarn may appear in the finished
yarn which during subsequent use of the resultant
varn may catch on parts of any machinery used,
e.g. the needles in knitting and tufting machines.
Such a process is disclosed in British patent
specification 1,309,185 where, as can be seen from
Figure 1, a rotary false twist device follows the
second spindle rather than the first.

Although best results are obtained by the
use of a single false twist device located between
the two rotary spindles, significant advantage can
still be obtained by adaptation of an arrangement
referred to above for a single rotary spindle, i.e.
where the false twist device is located at the
entrance to this spindle. Under these circumstances,
a separate twist-blocking device needs to be located
between the two spindles. The first of the two
spindles operates in exactly the same manner as if
there were only a single spindle. In other words,
the twist blocking device performs a similar function
to the take-up roller or rollers which follow a
single spindle. After leaving the twist-blocking
device, however, the singly wrapped yarn then passes
through the second spindle where the second wrapping
is applied without the application of any further
false twist.
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Examples of apparatus in accordance wi
the invention will now be described with referen
to the accompanying drawings, in which:-

Figure 1 is an elevation of apparatus
for producing a single-wrapped yarn with a false

7701

th
ce

twist device mounted at the entry end of a rotary

spindle;

Figure 2 is a diagrammatic view of a
modification of the apparatus of Figure 1 in whi
the false twist device is fitted to the exit end
of the spindle;

Figure 3 is a corresponding view of apparatus for

ch

the mrodrction of dable-wrapped yarn in which the false

twist device is mounted at the entry end of the
first of two rotary spindles, the first of these
spindles operating in a mamner similar to that
illustrated in Figure 1;

Figure 4 is a diagrammatic view simila
Figure 3, but with a false twist device mounted

two

r to

between the two spindles at the exit end of the first

spindle; and

Figure 5 is a modification of the view
of Figure 4 with the false twist device located
the entry end of the second spindle.

Turning first to Figure 1, the core material

at

shown as 12 is in the form of a sliver supplied by

a drafting head comprising a pair of twin aprons

2

and 4 and passing through a conductor 6 to a pair

of delivery rollers 8 and 10. The core materi
12 passes through a hollow spindle 16 having a
false twist device 14 at its top or entry end.
false twist device may be constructed integrally

al

This
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with the spindle or may be a separate part which is
fitted to the top of the spindle, but in either case
imparts positive, one-to-one false twist to the

core material 12.

The false twist device comprises ar entry
passage 18 and an exit passage 20 between whiéh is
located a transverse pin 22 formed with a V groove
for locating the yarn centrally of the pin. The
diameter at the bottom of the groove is larger than
the bore of either the entry passage 18 or the
exit passage 20 so that the sliver is deflected
from a straight line path and caused to bear against
the walls of the two passages so és to be nipped
at these two points. The nipping action must be
sufficient to cause the sliver to be false twisted

- on either side of the pin 22, by curtailing relative

rotation between the device 14 and the core material 12,
but not great enough seriously to retard the passage
of the sliver through the spindle. The resultant
false twist on the upstream side of the false twist
device will run back to a twist-blocking point

defined by the nip of the delivery rollers 8, 10

while the reverse twist on the downstream side will

. run to a twist-blocking point defined by the nip

of a pair of take~up rollers 24 and 26.

A package 28 of filament wrapper yarn is
mounted on the spindle 16 so as to rotate with the
spindle and the wrapper yarn is drawn off over-end
upwardly from the packaée and then downwardly through
the false twist device 14, as seen at 29. On

leaving the false twist device 14 the two components
i.e. the sliver 12 constituting the core material
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and the wrapper yarn 27, are twisted together and
are drawn downwardly by the take-up rollers 24, 26,
after which the wrapped yarn passes around guide
members 29 and 30 and a winding roller 32 to be formed

5. into a wound package 34. The spindle 16 is mounted
for rotation in a bracket 36 pivoted at 37 and is driven
by a belt 38 passing around a pulley 40 at the
lower end of the spindle.

The dimensions A between the false twist

10. device 14 and the upper twist-blocking point defined
by the delivery rollers 8, 10 and the dimension B
between the false twist device 14 and the lower
twist-blocking point defined by the take-up rollers
24, 26 are shown as equal, so that the false twist

15, device 14 is located at the mid-point between the two
twist-blocking points. Generally speaking, this
leads to best results, but the dimensions A and B
can be varied in relation to one another within the
limits set out above without any very marked

20. deterioration in the properties of the yarn.

In the modification shown in Figure 2,
corresponding parts are indicated by the same
reference numerals, and the false twist device which
is again shown as 14 is in the form of a bent wire

25, fitted to the bottom of the spindle 16, to impart
positive false twist to the core material 12.
Again the device 14 is positioned mid-way between the
two twist-blocking points represented by the delivery
rollers 8, 10 and the take-up rollers 26, 28.

30. In the apparatus of Figure 3 where the
yarn is double-wrapped, the arrangement is the same
as that of Figure 1 as far as the exit of the spindle 16,
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the core material formed by the sliver 12 and the
wrapper yarn 29 passing together through the false
twist device 14 at the top of the spindle 16,
Below the spindle 16, the wrapped yarn passes to a
twist-blocking point defined by pins 23, 25 and
having an equivalent effect on the false twist to
the take-up rollers 24,26 in Figure 1. Thereafter
the yarn passes to a second spindle LO fitted with
a package 42 of wrapper yarn and otherwise similar
to the spindle 16 except for the absence of any
false twist device at the entrance to the spindle.
The wrapper yarn shown as 44 thus wraps around the
single wrapped yarn at the entrance to the spindle
40 and the double wrapped yarn emerges at the bottom
of the spindle and passes to the take- up rollers
26, 28 before being wound into a package as in
Figure 1. As in Figure 1, the dimensions A and B
are equal so that the false twist device 14 is
located mid-way between the twist-blocking points
formed by the delivery rollers 8, 10 and the pins
25, 27 and is located at the top of the spindle 16
in the same way as in Figure 1.

As mentioned previously, the twist-
blocking points may be defined either by the delivery
and take-up rollers as in Figure 1 or either or both
of these points may be defined by some other form
of device. In the modification of Figure 3 the
lower twist-blocking point is defined by the pins
25, 27 and a similar arrangement of pins could be
proVided at the upper end, i.e. just below the
delivery rollers, if required. Other forms of
twist-blocking device are also possible.
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Figures 4 and 5 are diagrammatic views
of different forms of the preferred apparatus for
producing double-wrapped yarn in which the false
twist device 14 is mounted between the two spindles,
with the improved results previously described.
In both these Figures, the parts are identified by
the same reference numerals as in Figure 3, and
it will be seen that in each case there is a first
rotary spindle followed by a false twist device
and a second rotary spindle with no subsequent
false twist device. For sake of simplicity,
the false twist device 14 is shown as being in the
form of a bent wire, being fitted to the exit end
of the first spindle in Figure 4 and to the entry
end of the second spindle in Figure 5.
B In each case, the effect of-the device 14
is to apply false twist to the core material 12 which
passes back as far as the delivery rollers 8 and 10,
being illustrated in each of the two Figures by
short lengths of the core material 12 which slope
downwardly from left to right. As previously
explained, the provision of the device 14 means
that the wrapper yarn 29 does not wrap around the
core material 12 at the entrance to the spindle,
but merely passes down the hollow interior of the
spindle with the core material 12 in the form of a
long helix indicated by the chain dotted lines sloping
steeply from right to left. For sake of illustration
this helix is shown in Figure 4 as having four turns
between the entrance to the spindle 16 and the device
14, these four turns representing the number of turns
around the package 28 corresponding to the length of
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wrapper yarn 29 which has been withdrawn. After
leaving the device 14 in Figure 4, the false twist
is reversed in the core as illustrated by the
reverse slope of the short lines representing the
core material 12 and, as a result, as previously
explained, after leaving the device 14 the core
material 12 and the wrapper yarn 29 are twisted
together as shown by the alternating solid and
chain dotted inclined lines. This false twist
is maintained as far as the take-up rollers 26, 28
situated below the second rotary spindle 40 which
carries the package 42 of the second wrapper yarn L44.
As shown, the yarn passes straight through the
second spindle 40 although its path may be adjusted
to engage either the entrance or the exit of the
spindle if required. Owing to the fact that the
double wrapped yarn shown as 46 passes directly
from the exit of the spindle 40 to the take-up
rollers 26, 28, the wrapper yarn 44 wraps around
the combination of the core material 12 and the
first wrapper yarn 29 at the entrance to the spindle
40 and continues down the spindle 40 in this
configuration as illustrated by the continuous

thin lines sloping from left to right between the
entrance to the spindle 40 and the take-up rollers 12,
As can be seen from this, the second spindle 40 is
illustrated as rotating in the opposite direction
to the first spindle 3 and when operating in this
manner, it is found preferable that the false twist
device 14 should be fitted to the bottom of the
first spindle 16, as illustrated in Figure 4.
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When the double wrapped yarn 46 finally
leaves the take-up rollers 26, 28 and the false
twist disappears, the presence of the second wrapper
yvarn 44 prevents the appearance of any slack in the
turns of the first wrapper yarn 29, leading to a
yarn having all the advantages of a double-wrapped
yarn, but not the disadvantages.

As illustrated in Figure 5, the spindle 40
is turning in the same direction as the first spindle
16, as can be seen from the fact that the turns of
the second wrapper yarn 44 slope from right to left
in contrast to those in Figure 4. Under these
Circumstances, it is preferred that the false twist
device 14 is mounted at the entry end of the spindle
40, as illustrated in Figure 5. In both Figures
4 and 5, the false twist device 14 is located
‘approximately mid-way between the delivery rollers 8,

10 and the take-up rollers 26, 28 in the same way
as in the other Figures.

As mentioned originally, the core material
12 may be in the form of a sliver formed of synthetic
or natural fibres. In a particular example, these
natural fibres may be Jjute which when double-wrapped
with nylon filaments bears comparison with a normal
spun Jte yarn but produced by a simpler and cheaper
process. Thus in a particular example of a Jute
yarn suitable for weaving into a hessian cloth useful
for carpet backing or for sacking, the starting material
for the core was a juteisliver of 7.84 grams per
metre drafted to twenty four of a draft in a drafting
head so as to emerge at the delivery rollers 8,10
as a sliver of 3.1 NM leading to a yarn of 3.1 NM.
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Both wrapper yarns 27 and 29 were seventy denier
nylon mono- or multi-filament. Examination of the
product showed that it consisted of a Jute core
twisted with the first wrapper yarn, the resultant
composite being wrapped by the second wrappet yarn.
A process in accordance with tﬁe invention
is susceptible of all the same variations as a
normal wrap spinning process. Al though the use
of a Jute core has been referred to as a particular
example, the core may be constituted by any form
of textile sliver or other form of bundles of fibres.
The process may be readily adapted for the production
of an effect yarn by the over-feeding of an effect
component as with other wrap spinning processes.,
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CLAIMS

1. A wrap spinning head comprising

delivery rollers, a take-up roller or rollers, a
hollow spindle which serves as a support for a
package of wrapper yarn, being located between the
delivery and take-up rollers and mounted for
rotation about its axis, a drive for the spindle
and a device for the application of positive false
twist to a core material passing through the spindle,
the device being located between twist-blocking
points at a distance from either twist-blocking
point not greater than one third of the path length
between the twist-blocking points.

?. A wrap spinning head according to claim 1
in which the false twist device is located
approximately mid-way between the twist-blocking
points. -

3. A wrap spinning head according to claim 1
or claim 2 in which there is a single rotary spindle
and the false twist device is fitted to the entry
end of the spindle to rotate with it.

4, A wrap spinning head according to claim 1
or claim 2 in which there is a single rotary spindle
and the false twist device is located at the exit

to this spindle,

5. A wrap spinning head according to claim 4
in which the false twist device is fitted to the
spindle to rotate with it.
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6. A wrap spinning head according to claim 1
or claim 2 in which there are two spindles arranged
so that yarn passes through them in succession,

with the false twist device mounted between them

and the yarn passing to the take-up roller or rollers
without any further false twist device%

Te A wrap spinning head according to claim 6
in which the false twist device is fitted to the

exit end of the first spindle.

8. A wrap spinning head according to claim 6
in which the false twist device is fitted to the
entry end of the second spindle.

9. A wrap spinning head according to claim 1
or claim 2 in which there are two rotary spindles
arranged for yarn to pass through them in succession
with the false twist device located at the entrance
to the first rotary spindle and a separate twist-
blocking device located between the two spindles.

10. A method of wrap spinning in which a core
of textile material is passed through a rotary spindle
carrying a package of wrapper yarn which is withdrawn
over-end from the package and is wound around the
core so as to bind the core together and in which
positive false twist is applied to the core by a
false twist device located between two twist blocking
points at a distance from each point not less than
one third of the path length of the core material
between the two points. .

11, A method according to claim 10, in which
the false twist is applied to the core approximately
mid-way between the two twist blocking points.
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12. A method according to claim 10 or claim 11
in which the core passes through two rotary spindles
in succession so as to be double~wrapped and the
false twist is applied to the core between the two
spindles, the yarn then passing to a take-up roller
or rollers without the application of any further
false twist.
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