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(54) YARN WINDER

(71) We, JamMeEs MaAckiz & Sons
LimiTep, a British Company, of Albert
Foundry, Belfast, Northern Ireland BTI12
7ED, do hereby declare the invention, for
which we pray that a patent may be granted
to us, and the method by which it is to be
performed, to be particularly described in
and by the following statement: —

This invention relates to the winding of
textile strands such as yarns, filaments or
tapes of natural, man-made or synthetic
materials (all referred to subsequently as
‘“yarns”) and is particularly concerned with
the traversing mechanism necessary for lay-
ing the yarn on the package in a regular
fashion. The traditional mechanism for pro-
ducing such traversing motion includes a
grooved scroll which either engages the yarn
directly or drives a yarn guide so as to
cause it to carry out a reciprocatory tra-
versing motion. Such mechanisms are, how-
ever, limited as to their speed of operation
and naturally there is a demand in all fields
for higher speeds and hence higher produc-
tion rates.

Recently developed methods of yarn pro-
duction such as continuous filament extru-
sion and texturising have further empha-
sized this demand for winders having very
much higher speeds of operation and one
form of traversing mechanism which has
been proposed for operation at such high
speeds includes yarn guides mounted on
closely spaced driving members moving in
opposite directions across the traverse so
that the yarn is carried from one end of the
traverse to the other by a guide of one mem-
ber and is then transferred to a guide of the
other member so as to be carried back in
the opposite direction. This avoids the prob-
lem arising from the inertia of the yarn
guides or other parts being caused to move
first in one direction and then the other with
a very abrupt reversal at the end of each
traverse. The transfer of the yarn from one
guide to another presents its own problems
and proposals have been made to include a
deflector arrangement at each end of the
field of traverse for assisting the transfer

of the yarn from one guide to the other.
Such traversing mechanisms need to be used
in conjunction with a package engaging
roller on the winder so that the yarn passes
from the yarn guide to a nip between the
package and the roller and is thus main-
tained under control over this part of its
travel.

The driving members may take various
forms such as belts or chains which drive
the yarn guides in a straight line across the
traverse, or rotary discs or blades which
may or may not be co-axial, which drive
the yarn guides across the traverse along an
arc of a circle. Whatever the form of the
driving members, each yarn guide moves in
a continuous path with no abrupt changes
in velocity or direction so that it is only the
inertia of the yarn itself which comes into
question at each reversal point. This ap-
plies irrespective of whether the winding
package is surface driven by contact with a
driving roller or is wound directly upon a
driven winding spindle and simply rests
against a small diameter control roller, i.e.
whether the package engaging roller referred
to above takes the form of a driving roller
or merely a driven control roller.

In order to maintain a close control of
the yarn as it is transferred from a yarn guide
on one driving member to a yarn guide
on the other driving member, it has been the
tendency for the spacing between two driv-
ing members to be as small as reasonably
possible, but we have found that such close
spacing tends to have a nipping action on
the yarn, similar to that of scissors, as the
yarn passes in contact with the two closely
adjacent surfaces moving in opposite direc-
tions at high speeds. This tends to pluck the
yarn and thus affect its quality. We have
also found that the previously proposed de-
flector arrangements at the opposite ends of
the field of traverse have been inadequate
to exert full control over the yarn during
transfer from one driving member to the
other.

According to the present invention, each
of the deflector arrangements in a yarn
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winder including a traversing mechanism of
the kind described and a package engaging
roller, including a control surface which is
located in a gap defined on each side by a
guide, the control surface at the end of the
field of traverse where the yarn is trans-
ferred from an oufer to an inner guide (as
subsequently defined) being arranged to de-
flect the yarn in a direction away from the
guides and that at the opposite end of the
field where the yarn is transferred from an
inner to an outer guide acting to depress the
yarn towards the guides. The additional con-
trol thus applied to the yarn while passing
between the two yarn guides at which the
transfer is taking place makes it possible to
increase the gap between the driving mem-
bers to a value at which any risk of nipping
action is avoided and facilitates the transfer
to an extent sufficient to improve the wind-
ing action as a whole,

The terms “‘inner” and “outer’, whether
applied to the yarn guides or the driving
members or to indicate one side or the other
of a driving member, are used in this speci-
fication and claims to indicate that the part
in question is respectively either closer to
or further from the package engaging roller.
The path of the yarn through the guides and
to the package may be approximately hori-
zontal, approximately vertical or at some
angle between the two and the relative dis-
positions of the driving members and the
yarn guides will differ accordingly. The use
of the terms “inner” and ““outer” is there-
fore used in order to avoid the need to dif-
ferentiate between differing horizontal or
differing vertical dispositions of the parts in
question.

One of the minor defects to which a tra-
versing mechanism of the kind with which
the present invention is concerned is sus-
ceptible may arise from a momentary loss
in tension at each transfer point which
manifests itself in the form of “cobwebbing”
on the package being wound. The reason
for this possible loss in tension is because
when the end of each traverse is reached,
the path of the yarn is in the form of a
wide-angled V having its apex at the yarn
guide with a short limb extending between
the yarn guide and the package being wound
and a longer limb extending back along the
feed path of the yarn. Accordingly, the ten-
sion in the yarn has a resultant acting
inwardly along the general line of traverse,
this resultant being overcome, up to the
point of transfer, by the force exerted by
the yarn guide. During the transfer of the
yarn from one yarn guide to the other and
shortly thereafter, the resultant force tends
to move the yarn along the line of traverse.
This movement is only slight, ie. equiva-
lent to the width of a yarn guide, but never-

theless represents a noticeable factor in the
overall operation.

In corder to overcome this disadvantage,
the momentary loss of tension may be
largely compensated for by temporarily in-
creasing the length of the yarn path so as to
counteract the effect of the straightening
just described. This temporary increase is
preferably provided by the provision of a
cam-like yarn tension compensating surface
which follows each yarn guide in the direc-
tion of motion. Consequently, immediately
after the yarn has been removed from one
yarn guide, the yarn path is caused to bulge
outwardly in a direction perpendicular to
the direction of traverse for a short period
of time corresponding at least approxi-
mately to that over which tension would
otherwise be lost.

As mentioned previously, the driving
members can take a variety of forms, but in
general, rotary members are the most con-
venient and these may be either concentric
or eccentric. The use of eccentric members
has the advantage that a yarn guide from
which the yarn is being transferred tends to
move away from the general line of the path
of traverse and thus facilitates the removal
of the yarn from that guide. If concentric
members are used, there is no equivalent
divergence and the removal of the yarn
from the guide from which it is being trans-
ferred is therefore preferably facilitated by
so shaping the periphery of at least the inner
driving member that each yarn guide is pre-
ceded in the direction of motion by a ramp-
like yarn lifting surface. “Lifting” is used in
this context to indicate removal of the yarn
from the yarn guide and not necessarily
movement in a vertical direction since this
movement will be horizontal if the mem-
bers are turning in a generally horizontal
plane. As previously explained, the transfer
conditions are different at the two ends of
the field of traverse and although the ramp-
like lifting surfaces are preferably provided
on both members, they are more important
on the inner member in order to facilitate
removal of the yarn from the guides on
the outer member when the transfer is from
a guide on the outer member to one on the
inner member.

When using a co-axial construction, circu-
lar discs rather than blades represent the
simplest and sturdiest form of driving mem-
bers and are less inclined to create windage
problems. With such discs, the yarn guides
are preferably in the form of slots of which
the sides project beyond the circular parts
of the peripheries of the discs, with the
bottom of each slot preferably lying further
from the common axis of the discs than do
the circular peripheries of the discs. This
latter feature ensures that when the yarn is
located at the bottom of a guide slot during
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its movement across the traverse, its fric-
tional contact with the circular part of the
periphery of the other disc moving in the
opposite direction is reduced to a predeter-
mined level, or it is kept clear of the peri-
phery altogether. With such projecting yarn
guides, the compensating cams and lifting
ramps may be constituted by smooth curves
extending from the circular parts of the peri-
phery of each disc up to the radially outer-
most part of the respective yarn guide.

The fact that, when using concentric discs,
the yarn guides on the respective discs do
not diverge at the end of the traverse
makes the inclusion of one or more addi-
tional control surfaces on each deflector ar-
rangement desirable, more particularly at
higher speeds of operation. As already des-
cribed, the compensating cams and lifting
ramps on the discs themselves assist respec-
tively in avoiding loss of tension in the yarn
at the instant of transfer and in lifting the
yarn from a yarn guide from which it is to
be transferred. In order to assist the move-
ment of the yarn into the yarn guide to
which it is being transferred, the deflector
arrangement at the end of the field of tra-
verse at which the yarn is transferred from
an outer to an inner guide preferably also
includes a second control surface located in
the gap for depressing the yarn towards the
guides after it engages the first control sur-
face in the gap and also a surface located
adjacent the outer face of the cuter driving
member for deflecting the yarn in a direc-
tion away from the guides. The precise
stage in the transfer operation at which each
control surface acts depends largely on its
circumferential location and the effect on
the length of yarn extending between the
two discs is that it first lightly brushes the
second control surface in the gap without
appreciable depression towards the guides
and immediately thereafter engages the first
control surface in the gap which then deflects
it in the opposite direction. This action
continues during the instant of reversal and
as the yarn moves back again it loses contact
with the first control surface and then im-
mediately engages the second control sur-
face for a second time which then produces
a positive deflection towards the guides. It
is found that this sequence of forces exerted
on the yarn in conjunction with the forces
exerted by the other components referred to
is desirable in order to obtain effective trans-
fer.

Yet another control surface may also be
included at the same end of the field of
traverse, i.e. that at which the yarn is trans-
ferred from an outer to an inner guide, this
further surface being located adjacent the
inner side of the inner driving member so as
to depress the yarn in a direction towards
the guide. The inclusion of such a further

control surface brings the optimum number
of such surfaces at this end of the traverse
to a total of four, that is to say two surfaces
lIocated in the gap acting in the sequence
already described to deflect the yarn away
from the guides and to depress it towards
them, a surface located adjacent the outer
face of the outer driving member to deflect
the yarn in a direction away from the guides
and finally the surface located adjacent the
inner side of the inner driving member for
depressing the yarn in a direction towards
the guides.

At the other end of the traverse, the trans-
fer action is relatively simpler and in addi-
tion to the control surface located in the
gap as already described, only a single fur-
ther surface is preferred, this being located
adjacent the inner side of the inner driving
member for deflecting the yarn in a direc-
tion away from the guides. For winding of
some yarns it may also be beneficial to have
a further surface outside the outer driving
member for deflecting the yarn in a direc-
tion towards the guides.

When using eccentrically mounted driving
members, the fact that the paths of the yarn
guides diverge at the ends of the fields of the
traverse, as already mentioned, simplifies
the transfer action. so that a simplified de-
flector arrangement may be used at each
end of the field of traverse. The problem
of the instantaneous loss of tension in the
yarn applies in the same way as to concen-
tric driving members and in addition to the
control surface in the gap at each end of
the traverse as already described, the peri-
pheries of the two driving members are pre-
ferably shaped so that each yarn guide is
followed in the direction of motion by a
cam-like yarn tension compensating surface.
As described in relation to the concentric
driving members, this temporarily increases
the length of the yarn path so as at least
partially to counteract any loss of tension.

Again it is found that discs are prefer-
able to blades and these may conveniently
be of generally oval shape with a yarn guide
at each end of the major axis. For design
purposes the driving members may be made
as small as reasonably practicable, consistent
with the requirement to traverse the yarn
along a predetermined yarn path which may,
for example, be a substantially constant
velocity curve across the required width of
field. The smaller each driving member, the
more the path of a yarn guide would depart
from such a path and to overcome this dif-
ficulty, each yarn guide may be in the form
of a slot which is sufficiently deep to allow
the yarn itself to follow the predetermined
path across the field of traverse despite the
fact that the bottom of the guide itself does
not do so. In other words, at the centre of
the field of traverse, the yarn will be located
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towards the bottom of the slot, but as the
bottom of the slot moves away from the
required path, so the yarn will move away
from the bottom in order to follow the re-
quired path, reaching a point close to the
mouth of the slot at the transfer point which,
of course, facilitates transfer. The profiles
of the discs may be shaped to control the
position of the yarn along the slot by reason
of its engagement during the traversing
movement with the periphery of the disc
which is not driving it at that time.

As already mentioned, the periphery of
each driving member needs to be shaped to
provide a cam-like compensating surface fol-
lowing each yarn guide, but no equivalent of
the lifting ramps referred to in conjunction
with the concentric discs, is required since
the eccentricity of the driving members
means that they are following different paths
at the point of transfer and the driving
member to which the yarn is to be trans-
ferred has a component of motion at this
point which serves to lift the yarn from the
yarn guide of the other member. Accord-
ingly, the periphery of each driving member
in the vicinity of each yarn guide may be
such that the leading edge of each yarn
guide in the direction of motion is closer
to the axis of rotation than the trailing
edge. In other words, the trailing edge of
each guide slot projects further than the
leading edge. The shorter leading edge facili-
tates enfry of the yarn at transfer while the
projecting trailing edge may have the dual
function of maintaining the yarn under the
control of the guide which it is leaving until
it has entered the oppositely moving guide
and of constituting the beginning of the
compensating surface which comes into
action when the transfer of the yarn is
complete,

Constructions of yarn winder in accord-
ance with the invention will now be des-
cribed in more detail, by way of example,
with reference to the accompanying draw-
ings, in which:—

Figure 1 is a side elevation of a winder
including a traversing mechanism having a
ggir of vertically spaced concentric circular

iscs;

Figure 2 is a perspective view of the
winder of Figure 1 as seen from the right
and above;

Figures 3A to 3D are diagrammatic views
illustrating successive stages in the opera-
tion at the right hand end of the field of
traverse as seen in Figure 2;

Figures 4A to 4D are similar diagram-
matic views illustrating stages in the opera-
tion at the left hand end of the field of tra-
verse;

Figure 5 is a diagrammatic perspective
view of an alternative construction of winder

including a traversing mechanism having
eccentric oval discs;

Figure 6 is a fragmentary perspective
view of the winder of Figure 5 seen from a
different angle; and

Figure 7 is a front elevation illustrating
the configuration and relative arrangement
of the oval discs.

Turping first to Figures 1 and 2, the
winder illustrated comprises a package sup-
port roller constituted by a driving roller
1 which is shown in engagement with a
package 2 being wound on a support 3 held
between centres 4 supported by arms 5
pivoted at 6. The package 2 is biased into
engagement with the driving roller 1 by a
pneumatic loading arrangement (not shown).
Yarn 8 passes downwardly through a guide
9 and is traversed along the length of the
package 2 by a traversing mechanism in-
dicated generally as 10, from where it passes
to the nip between the driving roller 1 and
the package 2. The driving roller 1 is driven
from an electric motor 15 by way of toothed
belts 16 and 17 through a double pulley
assembly 18.

The traversing mechanism 10 comprises
a pair of concentric circular discs 20 and
21 which turn about a vertical axis and
which are strengthened by doming at 22.
Both discs are driven from an electric motor
25 by way of toothed belts 26 and 27 through
a double pulley assembly 28. The belt 27
drives a pulley 30 fixed to the shaft 31 of
the disc 20. Using the terminology referred
to previously, the disc 20 will be referred
to as the outer disc and the disc 21 as the
inner disc. A gear wheel 33 on the shaft 31
transmits drive through gear wheels 34 and
35 to a gear wheel 36 on a shaft 37 for the
inner disc 21, the shaft 37 surrounding the
shaft 31 and by way of the illustrated ar-
rangement of gear wheels causing the disc
21 to turn in the opposite direction from
the disc 20.

As better seen in Figure 2, each of the
discs 20 and 21 carries four yarn guide slots
40, each formed in a portion projecting
from the circular periphery of the disc and
the surface of which forms a lifting ramp
41 leading the guide 40 in the direction of
rotation and a compensating cam 42 fol-
lowing the yarn guide 40 in the direction of
rotation, the purpose of these components
being described in more detail later. As
seen in Figure 2, the disc 20 rotates in an
anti-clockwise direction and the disc 21
in a clockwise direction. As shown in Figure
2, the traversing mechanism 10 serves only a
single winding station represented by the
package 2, but the mechanism is capable of
simultaneously serving a second, diametric-
ally opposite winding station indicated by
the dotted rectangle 2! and could also serve
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third and fourth winding stations in the re-
maining two quadrants.

Referring to the winding station illustrated
in Figure 2, yarn guides 40 on the outer disc
20 traverse the yarn 8 from left to right
along the length of the package 2 and, after
transfer to a yarn guide 40 on the disc 21
at the right hand end of the field of traverse,
the yarn 8 is traversed back again to the left
hand end where it is again transferred back
to a yarn guide 40 on the disc 20. For ease
of reference, the transfer point at the left
hand end of the field of traverse where the
yarn is transferred from the inner disc 21
to the outer disc 20, is identified as 50, while
the transfer point at the opposite end of the
field of traverse is indicated as 51. A de-
flector arrangement is provided at each of
the two transfer points to assist the transfer
of the yarn from one yarn guide to the other.
At the transfer point 50 the deflector ar-
rangement comprises separate deflector
members 54 and 55 located respectively in
the gap defined between the discs 20 and 21
and their associated yarn guides and on the
inner (or lower) side of the inner disc 21,
these deflectors being supported by a com-
mon bracket 56. At the transfer point 51
there are four separate deflector members
defining respective control surfaces for the
yarn 8 and supported by a common bracket
60. Of these deflectors, a first 61 is located
outside the outer disc 20, two further de-
flectors 62 and 63 are located in the gap be-
tween the discs and their associated yarn
guides and a fourth 64 is located inside the
inner disc 21. The functions of the two de-
flector arrangements and of the co-operat-
ing lifting ramps 41 and compensating cams
42 will now be described with reference to
Figures 3 and 4.

Figures 3A to 3D illustrate successive
stages in the transfer operation at the point
51 and the convention is used to show each
deflector which is operative at any instant
in full lines and any deflector which has still
to come into operation in dotted lines. The
discs 20 and 21 are also shown in dotted
lines and only the specific yarn guides 40
which take part in the transfer operation
are illustrated. In Figure 3A the yarn 8 is
shown as being moved to the right by a yarn
guide 40 on the disc 20. At this stage, only
the deflector 64 has become effective to press
the yarn towards the yarn guide. As a result
of further movement to the right of the yarn
guide 40, the yarn is brought into light con-
tact with the deflector 63, as shown in Figure
3B. At the next stage illustrated in Figure
3C the lifting ramp 41 on the disc 21 has
started to come into action and at about the
same time, the deflector 61 starts to act in
the same direction, causing the yarn 8 to
move out of the guide 40, this being per-
mitted by the curvature of the deflector 63.

By the time the position of Figure 3D is
reached, the yarn 8 has engaged the last of
the deflectors 62 and since, by this time it
has moved away from the deflector 63, the
deflector 62 is able to assist the deflector 61
and the lifting ramp 41 to complete the re-
moval of the yarn 8 from the guide 40 on
the disc 20, the continuing effect of the
deflector 64 being to depress the yarn im-
mediately into the guide 40 on the disc 21.

The yarn is therefore immediately driven

back to the left and then re-engages the de-
flector 63 which assists the deflecior 64 in
holding the yarn in the yarn guide 40 on
the disc 21. During the first part of its move-
ment to the left, the yarn rides over the com-
pensating cam 42 on the disc 20 which
lengthens the yarn path sufficiently to com-
pensate for the momentary loss in tension as
the yarn is transferred from one guide to the
other. Thereafter, the yarn 8 continues to
move to the left, moving down the slope of
the cam 42 and then moving freely just out
of contact with the circular part of the peri-
phery of the disc 20 owing to the fact that
the bottom of the guide 40 is slightly fur-
ther from the axis of the two discs than the
circular part of the periphery.

The yarn 8 is then moved frecly across
the field of traverse until it approaches the
transfer point 50 where the sequence of
stages is illustrated in Figures 4A to 4D.
The same convention is used again in that
in Figure 4A the deflector 54 which is first
engaged by the yarn is shown in full lines
while the deflector 55 which is only engaged
subsequently is shown in dotted lines. En-
gagement with the deflector 54 presses the
yarn towards the circular part of the peri-
phery of the disc 20, ready for eniry into
the approaching guide 40 on that disc. By
the time the position of Figure 4B has been
reached, the lifting ramp 41 on the disc 20
has started to lift the yarn in readiness for
its entry into the guide 40 on the disc 20 and
at the same time the deflector 55 has started
to come into action to lift the yarn out of
the guide 40 on the disc 41. The deflector
54 continues to bear against the yarn to have
a stabilising effect. In the position of Figure
4C the yarn 8 has reached the end of the
ramp 41 and dropped into the guide 40 on
the disc 20 and the deflector 55 has com-
pleted the lifting of the yarn from the guide
40 on the disc 21. As can be seen from this
Figure, the yarn has been lifted on to the
end of the compensating cam 42 on the disc
21 ready to move to the right as illustrated
in Figure 4D. As shown in this Figure, the
yarn 8 is moving to the right, having left
contact with the deflector 55 and being
about to leave the stabilising influence of the
deflector 54. The compensating cam 42 is
just completing its function of lengthening
the yarn path to compensate for the mo-
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mentary loss of tension at the instant of
transfer. Thereafter, the yarn 8 continues to
move to the right under the control of the
disc 20, being held just out of contact with
the circular part of the periphery of the disc
21 by the guide 40 on the disc 20. The cycle
is then repeated.

It will be appreciated that since there are
four equally spaced yarn guides around the
periphery of each disc and since these are
moving together at equal speeds, the length
of the field of traverse is approximately
equal to one eighth of the circumference of
the discs. As previously mentioned, the
single winding station illustrated can be dup-
licated on the opposite side of the discs and,
if desired, two further winding stations may
be provided in the remaining quadrants.
Since each successive field of traverse occu-
pies only approximately one eighth of the
total circumference, ample space is pro-
vided for the separate winding stations with-
out the danger of interference between ad-
jacent transfer points. In other words, con-
sidering any one yarn guide, this will carry
a yarn over approximately one eighth of the
circumference for the first winding station
and will then be free for the next one eighth
of a revolution before taking over control of
the yarn at the next winding station.

Although there is no danger of inter-
ference between winding stations, however,
this possibility does require the use of rela-
tively large discs which are also beneficial
from the point of view of package forma-
tion with some materials, e.g. textured fila-
ments. For example, when winding a typical
package of length 25 centimetres the circum-
ference of the discs will be approximately
eight times this length, i.e. in the region of
200 centimetres with a gap between the discs
of 6.3 millimetres. With a winder of the
type illustrated in which the package is
driven by the driving roller 1, this driving
roller can be driven at a constant speed
giving a constant surface speed to the pack-
age 2 and hence requiring a constant travers-
ing speed from the discs 20 and 21. Con-
sequently, even though the packages at the
different winding stations will normally be
at different stages of winding, this in no
way affects the operation of the discs 20 and
21 which can continue to rotate at constant
speed. A yarn winder as just described is
suitable for operation at very high yarn
speeds e.g. 5000 metres/minute which is
appropriate e.g. for the winding of textured
flillarcrllents directly from a draw/texturising

ead.

Despite the possibility of the traversing
mechanism serving more than one winding
station as just described, it is frequently
more convenient to have only a single wind-
ing station as, in fact, illustrated in Figure
1. This leads to a possible further variation

in the mode of operation. It is found in prac-
tice that some yarns are more difficult to
wind than others and that there is a risk
that the last turn or two at the ends of the
package may fall over the end of the pack-
age. With other forms of traversing mech-
anism, it is common to apply a progressive
mechanical reduction to the traverse so that
each successive layer stops short just be-
fore that beneath it, thus ensuring that the
last one or two turns are firmly supported
and cannot fall over the end of the pack-
age.

Such known traverse reducing mech-
anisms cannot be adopted in conjunction
with a winder in accordance with the present
invention since, as made clear above, the
length of traverse is directly related to the
dimensions of the discs. A corresponding
result may be obtained, however, by pro-
gressively increasing the speed of the discs
throughout the winding operation and thus
increasing the helix angle as the yarn is
wound onto the package. This in its turn re-
duces the effective length of traverse across
the package. The effect can best be appre-
ciated by reference to a numerical example.
If the diameter of the discs is 70 centimetres
and the mechanism is adjusted to provide a
package of length 27 centimetres, the length
of the package may be reduced from this
nominal value at the start of winding to
24.5 centrimetres at the end of winding on
a 25 centimetre package, by increasing the
speed of traverse as just described.

If the winder is of the precision type the
package is wound directly upon a driven
spindle and the speed of this spindle there-
fore needs to be reduced progressively to
give a constant surface speed for the pack-
age and hence a constant delivery speed for
the yarn. With this type of winder, the pack-
age engaging roller may take the form of a
speed control roller which is driven by the
package and which, in its turn, operates to
regulate the speed of the drive. Correspond-
ing speed regulation is therefore required for
the traversing mechanism and this renders it
impossible to have more than one winding
station served by the same traversing mech-
anism. Accordingly, for some materials, for
example jute, which are not as easily dam-
aged as others such as textured filaments
there is no benefit in discs of the large size
referred to above and, in practice, it is con-
venient to make the discs as small as reason-
ably practicable. Under these circumstances,
it is then preferable to use an eccentric ar-
rangement of discs as illustrated in Figures
5 to 7. The winder shown diagrammatically
in these Figures is intended for the winding
of yarn from a free-standing supply source
where the requirement for high speed is not
linked directly to the characteristics of an-
other machine such as an extruder, but

70

75

80

85

90

95

100

105

110

115

120

125

130



1,595,971

10

15

20

25

30

35

40

45

50

55

60

65

where high speeds of operation are never-
theless desirable in the interests of high
production.

Referring to Figure 5, the drawing is only
diagrammatic in the sense that no details of
the various drives or controls are included.
In this modified construction, the two driv-
ing members are in the form of discs of
generally oval shape as best seen in Figure
7, with the major axis rather less than one
and a half times as long as the minor axis.
These discs are shown in Figure 5 as 120 and
121 and bave yarn guide slots 140 at each
end of the major axis. The discs each turn
about a horizontal axis in the directions in-
dicated by the arrows, i.e. the disc 120 turn-
ing in a clockwise direction and the disc
121 turning in an anti-clockwise direction.
As can be seen from the drawings, the trail-
ing edge of each yarn guide 140, in the di-
rection of motion, projects further from the
axis than the leading edge, thus facilitating
entry of the yarn into each guide and pro-
viding a compensating cam 142 to follow
each guide in the direction of motion.

The winder is of the precision type with
the package 102 being wound on a driven
spindle 103, mounted on a pivoted arm (not
illustrated) for movement away from the
discs as the package diameter increases. A
package engaging roller 101 which defines
a nip with the package 102 to which the yarn
108 passes, is driven by the package 102
and operates to reduce the speed of the
spindle 103 as the package 102 builds up,
so as to give a constant surface speed to the
package and also to reduce the speed of the
discs. The roller 101 is mounted between a
pair of arms, part of one of which is seen
at 105. The yarn 108 passes to the traversing
mechanism by way of a guide 109 and to
avoid the possibility of the yarn being
plucked by the edge of a guide as it leaves
it, the angle of approach of the yarn and
hence the height of the guide 109 is im-
portant, In practice, the height of the guide
109 above the level of the axes of the two
discs must be greater than the length of the
major axis of each disc.

Figure 5 illustrates the position of the
discs 120 and 121 a little after the yarn has
been transferred at the left hand end of the
field of traverse, shown as 150. At this point
the deflector arrangement comprises only
a single deflector member 154 located in
the gap between the two discs. As the yarn
108 is traversed to the left towards the point
150, by means of a yarn guide 140, on the
disc 121, its contact with the periphery of
the disc 120 progressively lifts the yarn in
the guide 140. As it approaches the point
150, the deflector 154 operates to depress
the yarn between the two discs to ensure that
it enters the slot 140 of the disc 120 while
still under the control of the trailing edge

of the guide 140 of the disc 121, this action
also holding the yarn in contact with the
compensating cam 142 on the disc 121 so as
to compensate for any momentary loss of
tension at the instant of transfer.

At the start of its traversing movement
to the right, as seen in Figure 5, the yarn
is spaced away from the bottom of the slot
forming the guide 140. Since both discs are
relatively small, the path of the bottom of
the guide 140 across the field of traverse is
somewhat curved, but owing to the depth of
the slot and the fact that the yarn can move
towards the bottom of the slot as the centre
of the traverse is reached, the yarn is able
to follow the chosen path.

The right hand transfer point is indicated
as 151 and here the yarn is transferred from
the outer disc 120 to the inner disc 121. The
deflector arrangement at the point 151 com-
prises two separate deflector members car-
ried by a common bracket 160. One deflector
162 is located in the gap between the two
discs and a second deflector 164 is located
outside the outer disc 120. Since the trans-
fer at this end of the traverse is in the op-
posite direction from that at the point 150,
the effect of the engagement of the yarn
with the surface of the disc 121 is not quite
sufficient to lift the yarn out of the guide
140 on the disc 120 and the deflector 162
provides the additional lift to the yarn to
remove it from this guide after it has entered
the guide 140 on the disc 121. The outer
deflector 164 acts as a retainer to press the
yarn towards the discs during this operation
and to hold the yarn against the compensat-
ing cam 142 on the disc 120 immediately
after the completion of the transfer so as
to compensate for any momentary loss of
tension.

WHAT WE CLAIM IS:—

1. A yarn winder including a package-
engaging roller and traversing mechanism
comprising spaced driving members having
yarn guides and being connected to a drive
so as to be movable in opposite directions
across a field of traverse and a yarn de-
flector arrangement at each end of the field
of traverse for assisting the transfer of the
yarn from a yarn guide of one driving mem-
ber to a yarn guide of the other driving
member at one end of the field and in the
reverse direction from a yarn guide of the
other driving member to a yarn guide of the
one driving member at the other end of the
field, and in which each of the deflector
arrangements includes a control surface
which is located in a gap defined on each
side by a driving member and its associated
yarn guide, the control surface at the end
of the field of traverse where the yarn is
transferred from an outer to an inner guide
(as herein defined) being arranged to deflect
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the yarn in a direction away from the guides
and that at the opposite end of the field
where the yarn is transferred from an inner
to an outer guide acting to depress the yarn
towards the guides.

2. A yarn winder according to claim 1
in which the driving members are concen-
trically mounted for rotation in opposite
directions and their peripheries are so shaped
that each yarn guide is followed in the direc-
tion of motion by a cam-like yarn tension
compensating surface.

3. A yarn winder according to claim 2
in which the periphery of at least the inner
member is so shaped that each yarn guide
is preceded in the direction of motion by a
ramp-like yarn lifting surface.

4. A yarn winder according to claim 2
or claim 3 in which the driving members
are in the form of concentric circular discs
with the yarn guides in the form of slots, of
which the sides project beyond the circu-
lar parts of the peripheries of the discs.

. A yarn winder according to claim 4
in which the bottom of each guide slot lies
further from the common axis of the discs
than do the circular peripheries of the discs.

6. A yarn winder according to any one
of claims 2 to 5, in which the deflector ar-
rangement at the end of the field of traverse
at which the yarn is transferred from an
outer to an inner guide also includes a
second control surface located in the gap
for depressing the yarn towards the guides
after it engages the first control surface in
the gap and a surface located adjacent the
outer face of the outer driving member for
deflecting the yarn in a direction away from
the guides.

7. A yarn winder according to claim 6
in which the deflector arrangement at the
end of the field of traverse at which the
yarn is transferred from an outer to an in-
ner guide in addition includes a surface
located adjacent the inner side of the inner
driving member for depressing the yarn in
a direction towards the guides.

8. A yarn winder according to any one
of claims 2 to 7 in which the deflector ar-
rangement at the end of the field of tra-
verse at which the yarn is transferred from
an inner to an outer guide also includes a
surface located adjacent the inner side of
the inner driving member for deflecting the
yarn in a direction away from the guides.

9. A multiple-station yarn winder ac-
cording to any one of claims 2 to 8, in which
a common pair of driving members serves
all the winding stations.

10. A method of operating a yarn winder
according to any one of claims 2 to 8 in
which the speed of the driving members is
increased progressively during the winding
of a package so as to increase the helix angle
of the yarn on the package.

11. A yarn winding according to claim 1
in which the driving members are eccentric-
ally mounted relative to one another on
spaced axes, and their peripheries are so
shaped that each yarn guide is followed in
the direction of motion by a cam-like yamn
tension compensating surface.

12. A yarn winder according to claim 11
in which the driving members are discs of
generally oval shape with a yarn guide at
each end of the major axis.

13. A yarn winder according to claim
12 in which the yarn guides are in the form
of slots which are sufficiently deep to allow
the yarn to follow a predetermined path
across the field of traverse.

14. A yarn winder according to claim
13 in which the periphery of each disc is so
shaped as to control the radial position of
the yarn in a yarn guide of the other disc
over at least part of the traverse.

15. A yarn winder according to claim
13 or claim 14 in which the leading edge of
each yarn guide in the direction of motion is
closer to the axis of rotation than the trail-
ing edge.

16. A yarn winder according to any one
of claims 11 to 15 and including a yarn
guide prior to the driving members which is
situated at a perpendicular distance from the
axes of rotation which is greater than the
greatest radial dimension of either driving
member.

17. A yarn winder according to any one
of claims 11 to 16 in which the deflector ar-
rangement at the end of the field of traverse
at which the yarn is transferred from an
outer to an inner guide also includes a sur-
face located outside the outer driving mem-
ber for depressing the yarn in a direction to-
wards the guides.

18. A yarn winder having a traversing
mechanism substantially as described and
as illustrated with reference to Figures 1 to
4 or Figures 5 to 7 of the accompanying
drawings.

For the Applicants:—
GILL, JENNINGS & EVERY,
Chartered Patent Agents,
53/64 Chancery Lane,
London WC2A 1HN,

Printed for Her Majesty’s Stationery Office by Burgess & Son (Abingdon), Ltd.—1981.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.
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