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(54) Textile material guide

(57) A textile material guide (10) which comprises a
body (14) arranged to be rotatably mounted on a shaft
(12). The body (14) comprises fixing means (34,36) for
mounting the body (14) on a shaft (12). The body (14)
has a circumferential surface (18) configured to guide

10

20
14

movement of textile material in a first direction and con-
strain lateral movement of the textile material relative to
the body (14). The body (14) has one or more blade for-
mations (24) which are configured so that rotation of the
body (14) induces an airflow away from the guide during
use.
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Description

[0001] The presentinvention relates to a guide for tex-
tile material and more particularly to a rotating guide over
which a length of textile material can be fed.

[0002] Guides of this kind are typically provided on tex-
tile machinery in order to ensure correct alignment of the
of material as it is fed into machinery. In particular such
guides are intended to allow substantially free running of
material along its length, whilst constraining the length
of material against lateral motion. Known textile material
guides take the form of a wheel mounted for free rotation
on a stationary shaft.

[0003] The following description proceeds in relation
to yarn in particular, although it will be understood that
the presentinvention is relevant to various types of textile
materials such as for example, threads, filaments, cords,
individual fibres and other strands of material.

[0004] It is a known problem with yarns that some
shearing occurs within the yarn as it is fed over a guide,
resulting in loosening and freeing of the fibrils within the
yarn. Shearing of the yarn is a particular problem in the
vicinity of carriers, through which yarn is fed.

[0005] Carriers generally take the form of metal or ce-
ramic parts, which have an eyelet, through which the yarn
passes. Guide wheels are typically mounted in the vicinity
of carriers, in order to constrain the feeding of the material
into the carrier eyelet. The direction of travel of the yarn
changes as the yarn passes through the carrier eyelet
such that the yarn rubs against the carrier, causing in-
creased loosening of the fibrils in the yarn. This results
in an unwanted build up of fibrils or short fibres at the
point of input into the carrier.

[0006] One solution to this problem involves genera-
tion of a directed air flow, for example from a compressed
air source to maintain the fibrils within the yarn. The result
of providing a generally laminar air flow in this manner is
that the loose fibrils are included within the resulting tex-
tile structure.

[0007] However the provision of compressed air in
conjunction with one or more wheels results in a compli-
cated guide arrangement, the correct operation of which
is reliant on the control of the air flow and the alignment
of the wheels, the carrier and the air source. This can
result in reliability problems and machine downtime.
[0008] Furthermore a number of problems have been
identified with the operation of currently available guide
wheels. Rubbing between the wheel and the yarn or fric-
tion between the internal wheel bearing surfaces can
cause electrostatic forces to build, which attract the yarn
and/or fibrils. This can cause a problematic build-up of
fibrils which can inhibit the smooth running of yarn over
the wheel. When wheels become degraded or worn out
through use, they are generally discarded and replaced.
[0009] In addition, a conventional wheel must be
pushed onto a shaft and manually located in the required
position along the shaft for use. This is a time-consuming
operation and so conventional wheels are not routinely
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removed when not in use, since this requires the subse-
quent repositioning of the wheels for later use. Hence
conventional wheels are not routinely cleaned, which re-
duces the operational life of the wheels.

[0010] In view of the foregoing problems, the present
invention aims to provide a textile material guide with
improved control of the feed of material and which can
positively contribute to the operational efficiency of textile
manufacture.

[0011] According to the present invention there is pro-
vided a textile material guide comprising a body which is
rotatably mountable on a shaft, the body comprising fix-
ing means for mounting said body on a shaft; a circum-
ferential surface, wherein the circumferential surface is
configured to guide movement of textile material in a first
direction and constrain lateral movement of the textile
material relative to the body; and, wherein the body has
one or more blade formations thereon which are config-
ured so that rotation induces an airflow away from the
guide.

[0012] Typically the passage of the textile material over
the guide causes the body to rotate and thus generate
an airflow. In this embodiment the rotation of the body is
passive in response to the frictional contact between the
textile material and the circumferential surface. The pas-
sage of the textile material drives the rotation of the guide
in order to induce the airflow. In this regard the guide may
be considered to be a passively or self-propelled fan
wheel.

[0013] The flow of air establishes a pressure gradient
sufficient to dissipate any loose fibrils, lint or other air-
borne contaminants in the vicinity of the body. Thus a
separate source of pressurised air is not required. Fur-
thermore the strength of the airflow is determined by the
rotational speed of the body and does not require sepa-
rate control.

[0014] In one embodiment, the body comprises first
and second side surfaces separated by the circumferen-
tial surface, which is disposed therebetween. The body
typically comprises a wheel and the circumferential sur-
face typically extends around the periphery of the wheel.
The circumferential surface may be angled or curved so
as to create a circumferential groove.

[0015] Preferably the blade formations are provided
on the first side of the body and are shaped to displace
air outwardly of the centre of rotation of the body. Thus
the blade formations act as a radial blower. Typically the
formations extend radially from the centre of rotation of
the body and, in one embodiment the formations are in-
tegrally formed with body. The formations may be curved
in shape so as to produce swirling or vortex flow during
use. Typically the blade formations are curved about an
axis parallel with the axis of rotation of the body.

[0016] The creation of a vortex flow generates turbu-
lent flow conditions around the body, which effectively
disperses loose fibrils. The positive pressure gradient
created around the perimeter of the body prevents fibrils
or other airborne contaminants from being deposited on
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the body.

[0017] According to a preferred embodiment, the tex-
tile material guide has fixing means disposed between a
portion of the body and the shaft during use. Preferably
the material guide has first and second fixing means, the
first fixing means being fixable to the shaft and the second
fixing means being fixable to the body portion. Yet more
preferably, the body is rotatable relative to the first fixing
means and the second fixing means is rotatable relative
to the shaft.

[0018] The first and second fixing means advanta-
geously provide a bearing arrangement which is simple
in form and which provides minimal resistance to the ro-
tation of the body.

[0019] In one embodiment, the second fixing means
is fixable to the body portion so as to define an internal
cavity portion within the body. Typically the internal cavity
is shaped to loosely enclose the first fixing means. Typ-
ically each of the first and second fixing means have an
aperture therein for reception of the shaft, the aperture
of the first fixing means being smaller than the aperture
of the second fixing means. The aperture of the first fixing
means may be offset from the aperture of the second
fixing means prior to insertion of the shaft. Typically the
shaftend is profiled so as to displace the first fixing means
upon insertion into the body.

[0020] This type of offset bearing lock provides an in-
terference fit for the shaft which allows the body to stay
in a position in which the body is placed on the shaft.
[0021] According to a preferred embodiment, the in-
ternal cavity has an end wall such that the shaft is re-
ceived within the cavity and abuts against the end wall
during use. Thus the body has an opening for reception
of the shaft in one side only. This is particularly advan-
tageous since the depth of the cavity determines the lo-
cation of the body on the shaft during use. Hence the
body can be correctly located on the shaft for use simply
by inserting the shaft into the cavity until it abuts the end
wall. This removes the need for an operator to measure
the position of the body on the shaft each time the body
is removed or replaced.

[0022] In one embodiment the textile material guide
comprises a guard member. Typically the guard member
is located adjacent a second side of the body. Preferably
the guard member substantially covers the second side
of the body and has an opening therein for reception of
the shaft. In one embodiment the guard member is fixed
to the shaft and does not rotate with the body during use.
Such a guard member prevents entry of lint or fibrils in
the vicinity of the fixing means.

[0023] Preferably the cavity has two or more cylindrical
cavity portions of differing dimensions.

[0024] Preferably the body comprises a co-polymer
material. The dialectric strength and discharge capability
of acopolymer can advantageously be tailored to prevent
the build up of an electrostatic charge during use.
[0025] The textile material guide may be provided for
use on a knitting machine.
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[0026] Preferred embodiments of the invention are de-
scribed in further detail below with reference to the ac-
companying drawings, of which:

Figure 1 shows a side view of a textile material guide
according to the present invention;

Figure 2 shows an end view of the textile material of
figure 1;

Figures 3a and b show respective end views of first
and second fixing means for the textile material guide
of figures 1 and 2;

Figure 4 shows an exploded cross-sectional view of
a textile material guide according to the present in-
vention; and,

Figure 5 shows a pair of textile material guides ac-
cording to further embodiment of the present inven-
tion arranged for use.

[0027] Turning firstly to figure 1, there is shown a side
view of a textile material guide according to the present
invention in the form of a wheel 10 attached to a shaft
12. The wheel 10 generally comprises a body portion 14,
a guard member 16 and fixing means for fixing the body
to the shaft, which are described in further detail below
with reference to figures 3 and 4.

[0028] The wheel body 14 has a circumferential sur-
face 18 extending between a first side 20 and an oppos-
ing second side 22 of the wheel body. The circumferential
surface 18 is shaped to form a groove or gulley, which
extends around the periphery of the wheel. Thus the di-
ameter of the wheel at a mid point between the first 20
and second 22 side is smaller than the diameter of the
wheel at either side thereof. In the embodiment of figure
1, the circumferential surface is curved inwardly so as to
form a generally U-shaped groove or gulley. Alternative-
ly, the circumferential surface could have angled sides
forming a V-shaped groove.

[0029] Blade formations 24 are provided on the first
side 20 of the wheel body 14 and protrude from the side
wall 20 in an axial direction. The blade formations 24 take
the form of a series of blades disposed around a central
hub portion 26 as can be seen in figure 2. Each blade 24
extends outwardly of the hub in a radial direction and is
curved along its length so as to form an arc-shaped pro-
jection extending from the hub towards the outermost
circumferential edge of the wheel body 14.

[0030] A series of five equally spaced blades 24 are
shown in figure 2, although varying numbers of blades
of varying depths may be provided as required. In one
embodiment, four blades have been found to provide
suitable operational characteristics. In addition, it has
been found that the curved shape of the blades has a
beneficial impact on the vortex generated about the
wheel during use, although straight blades could also be
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used.

[0031] Returning to figure 1, the guard member 16
takes the form of a lint guard, which is generally disc
shaped, such that, in use the lint guard is seated adjacent
the second side 22 of the wheel body. The diameter of
lint guard 16 is greater than the diameter of the second
side 22 of the wheel and is provided with a peripheral
flange 28, which can be seen in figure 4. The lint guard
also has a central aperture 30 such that the shaft 12 can
pass therethrough during use. An axial flange 32 is dis-
posed around the central aperture 30 such that the thick-
ness of the lint guard is greatest at the axial flange 32.
[0032] Turning now to figures 3 and 4, the construction
of the wheel 10 is described in further detail. Figures 3a
and 3b show respective first 34 and second 36 fixing
means which are generally cylindrical in shape. The first
and second fixing means have respective central aper-
tures 38 and 40 extending therethrough. The outer diam-
eter of the second fixing means 36 is greater than that
of the first fixing means 34. The diameter of the central
aperture 40 of the second fixing means 36 is also greater
than the diameter of the central aperture 38 of the first
fixing means 34.

[0033] As can be seen in figure 4, the wheel body 14
has an internal cavity 42 extending inwardly from the sec-
ond side 22 surface. The cavity 42 is formed of three
cylindrical cavity portions of differing diameters, each
cavity portion being arranged about the wheel axis. The
first cavity portion 44 is immediately adjacent the second
side 22 and has the largest diameter. The second cavity
portion 46 is interposed between the first 44 and third 48
cavity portions and is smaller in diameter than the first
cavity portion. The third cavity portion 48 is of the smallest
diameter and is closed at one end by end wall 50. Each
cavity has a cylindrical outer cavity wall which is joined
to the cavity wall of the adjacent cavity portion by either
of the annular walls 45 or 47. Thus the three cavity por-
tions are arranged in side by side in a stepwise fashion.
[0034] The wheel body 14, the blade formations 24,
the first and second fixing means and the lint guard 16
are formed of plastic, which is typically a copolymer ma-
terial. A suitable copolymer material may be an acetal
copolymerizate, and one such material is Hostaform
(RTM), which is made up of trioxane and small amounts
of comonomeres. This material has a dialectric strength
in the region of 3 5 kV/mm and a dissipation factor at 100
Hz of roughly 20 x 10-4. The wheel body and blade for-
mations are formed integrally, typically by injection
moulding or the like, whilst the lint guard is formed as a
separate part.

[0035] When assembled for use, the first fixing means
34 is located within the second cavity portion 46 and the
second fixing means 36 is located in the first cavity portion
44. The lint guard is pressed over the second side 22
such that the peripheral flange 28 extends over the sec-
ond side 22, correctly locating the central aperture 30
with the wheel axis.

[0036] Itis to be noted that the diameter of the second
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fixing means 36 is substantially equal to the diameter of
the first cavity portion 44, such that the second fixing
means frictionally engages the wall of the first cavity por-
tion and is securely held in place during use. In contrast,
the diameter of the first fixing means 34 is smaller than
that of the second cavity portion 46 such that the first
fixing means is loose within the second cavity portion and
can move relative thereto. Thus once assembled, the
aperture 30 in the second fixing means is aligned with
the wheel axis and the opening 30 of the lintguard, where-
as the aperture 38 of the first fixing means is offset there-
from.

[0037] Once the wheel 10 has been assembled, shaft
12 is inserted through the opening 30 in the lint guard
and the central aperture 40 of the second fixing means
36. The shaft end initially abuts against the side of the
first fixing means 34 due to its offset alignment. However
upon pressing the shaft 12 into the wheel 10, the rounded
shaft end displaces the first fixing means into alignment
with the wheel axis such that the shaft passes through
the opening 38 into abutment with the end wall 50.
[0038] The diameter of the aperture 38 within the first
fixing means 34 is substantially equal to the diameter of
the shaft 12 so that the shaft is gripped by the fixing
means 34 during use. In contrast the diameter of the ap-
erture 40 in the second fixing means is larger than the
diameter of the shaft 12 such that the shaft does not
frictionally engage therewith. Thus during use, the wheel
is held on the shaft by fixing means 34 but is allowed to
freely rotate relative thereto. In this manner the first 34
and second fixing means act as bearing members.
[0039] Theopening 30inthelintguardistypically sized
to grip the shaft such the lint guard does not rotate during
use.

[0040] Turning now to figure 4, a pair of wheels are
mounted on shafts extending from a carrier 52. An elas-
tomeric yarn 54 is passed around the peripheral groove
of each wheel and around a portion of the carrier 52 such
that the wheels allow movement of the yarn in a longitu-
dinal direction but substantially prevent lateral movement
thereof. The wheels may be used in conjunction with a
ground yarn and/or an elastomeric yarn as required. As
the yarn is fed, the wheel rotates freely, thus rotating the
blade formations which disturb the air in the vicinity of
the wheel 10.

[0041] The blade formations 24 are shaped to drive air
radially, thus creating vortex having a pressure velocity
which is directly proportional to the rotational speed of
the wheel. For normal operational speeds relating to cir-
cular weft knitting machinery, the yarn moves at roughly
1.2 to 1.4 m/s, equating to a wheel rotational speed of
between 14,000 and 20,000 rpm.

[0042] The electrical properties of the copolymer are
instrumentalin the dissipation of electrostatic charge dur-
ing use of the wheel. In particular the combination of di-
alectric strength and discharge capability does not permit
electrostatic charge to be retained by the wheel material,
such that, whilst electrostatic charge does build up during
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use, the charge will only attain a cyclic peak, at which
point the material will discharge to earth via other ma-
chinery components. The net effect is to negate ionic
attraction of short staples and fibrils, thus allowing the
wheel to run without clogging.

[0043] The wheels according to the present invention
have been found to run for extended periods of time when
compared to conventional wheels. Furthermore, the
wheels can be easily removed, washed and replaced in
order to allow further extended run times. Whilst the tex-
tile guides of the present invention have been found to
be particularly suited to use as an elastomeric fan wheel
for guiding yarns on a circular weft knitting machine, it is
to be understood that the present invention can usefully
be employed on other types of textile machinery. In ad-
dition the size and shape of the blade can be altered to
generate varying flow conditions to suit varying operation
parameters.

[0044] In an alternative embodiment of the present in-
vention, the first or second fixing means may comprise
a ball bearing in place of a plastic ring. Such a bearing
arrangement may take the form of a ring-shaped steel
ball race bearing.

Claims

1. A textile material guide comprising a body which is
rotatably mountable on a shaft, the body having:
fixing means for mounting said body on a shaft;

a circumferential surface configured to guide move-
ment of textile material in a first direction and con-
strain any lateral movement of the textile material
relative to the body; and,

one or more blade formations protruding from said
body, said blade formations being configured to in-
duce an airflow away from the guide upon rotation
of said body during use.

2. Atextile material guide according to claim 1, wherein
the body comprises first and second side surface,
the circumferential surface being disposed therebe-
tween.

3. Atextile material guide according to claim 1 or claim
2, wherein the circumferential surface is shaped so
as to provide a circumferential groove.

4. A textile material guide according to any preceding
claim, wherein the blade formations are arranged to
displace air outwardly of the centre of rotation of the
body.

5. A textile material guide according to any preceding
claim, wherein the blade formations extend radially

from the centre of rotation of the body.

6. A textile material guide according to any preceding
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

claim, wherein the blade formations are integrally
formed with the body.

A textile material guide according to any preceding
claim, wherein the blade formations protrude from a
side surface of the body.

A textile material guide according to any preceding
claim, wherein each blade formationsis curved along
its length.

A textile material guide according to any preceding
claim, wherein the guide comprises first and second
fixing means the first fixing means being fixable to
the shaft and the second fixing means being fixable
to a body portion.

A textile material guide according to claim 9, wherein
the body is rotatable relative to the first fixing means
and the second fixing means is rotatable relative to
the shaft.

A textile material guide according to any preceding
claim, wherein the body comprises aninternal cavity,
the fixing means being mountable within the internal
cavity for use.

A textile material guide according to claim 11 when
dependent on claim 9 or 10, wherein the first fixing
means is loosely enclosed within the internal cavity
and the second fixing means is fixedly engaged with-
in the cavity.

Atextile material guide according to claim 11 wherein
the internal cavity has an end wall such that the shaft
is received within the cavity and abuts against the
end wall during use.

A textile material guide according to any preceding
claim, further comprising a guard member locatable
adjacent the body.

Atextile material guide according to claim 14, where-
in the guard is shaped to cover a portion of the body
during use.

Atextile material guide according to claim 14, where-
in the guard is shaped to cover a side of the body

Atextile material guide according to claim 14, where-
inthe guard locatable on the shaft such that the guard
does not rotate with the body during use.

A textile material guide according to any preceding
claim, wherein the body comprises a co-polymer ma-

terial.

A textile material guide according to any preceding
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claim wherein the body is arranged to be rotated by
the passage of material thereover during use.

20. A textile material guide according to any preceding
claim provided for use on a knitting machine.
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