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Ring spinning or twisting apparatus and a method of doffing a fully-wound textile yarn package.

@ A textile yarn ring spinning or twisting ap-

paratus and a method of doffing a fully-wound Flg.1.
textile yarn package (8) therefrom, the ap- T 8
paratus comprising a spindle (1) for carrying a r‘@

I

being rotatable about its axis to enable yarn to ‘
be wound on the tube (2) to form a yarn pack- .
age (8), a yarn reserve winding member (9)

mounted coaxially with the spindle (1) around

which member (9) yarn may be wound prior to

the doffing of a wound yarn package (8) from

the spindle (1), and clutch means (17,19) selec-

tively to clutch the reserve winding member (9)

to the spindle (1) so that with the clutch means

(17,19) in a first position the reserve winding

member (9) is constrained to rotate with the 35
spindle (1) and in a second position the reserve

winding member (9) is substantially disengaged 21
from the spindle (1) and free to rotate relative

thereto.

yarn support tube or bobbin (2), the spindle (1) 1~;_1
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This invention relates to textile yarn ring spinning,
twisting or doubling apparatus wherein the yarn is
wound on a tube carried by a driven spindle, the yarn
being wound around the tube to form a yarn package.
The term "textile yarn" is intended to encompass both
natural and artificial material including filaments. The
invention may be particularly advantageously prac-
tised in textile machines of the ring spinning and twist-
ing type which have a large number of driven spindles
and are provided with automatic bobbin doffing and
donning apparatus.

In the operations of, for example, ring spinning
apparatus, the yarn passes from delivery rollers
through a traveller to a yarn tube or bobbin, carried
on the rotating spindle, on which the yarn is to be
wound. The traveller is rotated around a traveller ring,
which is coaxial with the spindle, by the pull of the
yarn and either the spindle may gradually move ax-
ially relative to the ring or the ring to the spindle so that
the yarn package is formed along the length of the
tube on the spindle this movement being superim-
posed upon a relative reciprocating movement over
the length of the nose of the package.

When the package has reached its predeter-
mined size it is known practice to move the rail carry-
ing the ring (or the spindle) axially relative to the spin-
dle or ring respectively so that a few turns of yarn are
wound around an extension of the spindle below the
tube. This is known as the underwind (undercoils or
reserve windings). The yarn connecting the under-
wind and the full package must then be broken or sev-
ered to enable the full package to be cleanly removed
from the spindle, or doffed.

When the wound package is doffed and a fresh
tube or bobbin is refixed on the spindle, the ring rail
is moved back in position to form a new yarn package
on the new tube. The yarn leading from the under-
wind is thus connected to the first few windings
around the new tube, after which the connecting
length of yarn is severed and the waste undercoil re-
moved. It is time consuming to remove these under-
winds but if they are allowed to accumulate, the spin-
ning or winding operation can be disrupted.

Apparatus for rupturing or severing the yarn be-
tween the bobbin and the undercoils is disclosed in
our European Patent Application, No. EP-A-0304240,
which discloses a yarn ring spinning apparatus in
which a yarn severing device is positioned adjacent
the axis of the spindle and between the reserve wind-
ing member, or sleeve, and an adjacent portion of the
spindle on which the end of the yarn package is locat-
ed and means are provided to produce relative rota-
tion between the reserve winding member and the
severing device so as to sever the yarn extending be-
tween the reserve winding member and the yarn
package. Means are also disclosed for removing the
waste undercoils from the reserve winding member.

However, it has been found that, where such ap-
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paratus is used in full length yarn production ma-
chines, which typically comprise 200 or more spin-
dles, it is usually necessary for an operator to check
whether all the yarns have been cut and whether all
the full bobbins have been doffed and the reserve
winding connected to the new bobbin, or tube, on the
spindle when the bobbin has been doffed, before the
machine can be restarted. This results in the doffing
time being increased and consequently decreases
the efficiency of the machine.

This doffing time (down-time) is still further in-
creased in stopping the spinning operation of the ma-
chine in order to remove the waste undercoils from
the underwind sleeves whether manually or automat-
ically, as described in the above mentioned patent ap-
plication, consequently it is common practice to allow
the waste undercoils to accumulate and to remove
them only, for example, every third or fourth doff. Fur-
thermore, sometimes the opposite ends of an under-
coil may become entwined which further increases
the time required to remove it from the underwind
sleeve and thus the loss in spinning time.

Furthermore, the accumulation of waste under-
coils on the reserve winding sleeve can exacerbate
out of balance loads being applied to the spinning
sleeve. The spinning operation is carried out at high
spindle spinning speeds and such out of balance
loads result in rapid and unacceptable wear of the ap-
paratus and also produces unacceptably high levels
of vibration and noise, particularly when the sleeve is
mounted loosely on the spindle and is rotated with the
spindle by frictional contact therebetween.

In accordance with the present invention a textile
yarn ring spinning or twisting apparatus comprises a
spindle for carrying a yarn support tube, the spindle
being rotatable about its axis to enable yarn to be
wound on the tube to form a yarn package, a yarn re-
serve winding member mounted coaxially with the
spindle around which member yarn may be wound
prior to the doffing of a wound yarn package from the
spindle and clutch means to selectively clutch the re-
serve winding member to the spindle so that with the
clutch means in a first position the reserve winding
member is constrained to rotate with the spindle and
in a second position the reserve winding member is
substantially disengaged from the spindle and free to
rotate relative thereto.

With such an arrangement, when the reserve
winding member is clutched, or coupled, to the spin-
dle the reserve windings can be wound around the re-
serve winding member and, when the reserve wind-
ing member is declutched, or decoupled, from the
spindle, the yarn connecting the reserve windings to
the yarn package on the spindle can be parted, so
that the yarn package may be doffed, and the waste
reserve windings can be removed from the reserve
winding member without interrupting the winding of
the yarn onto a new bobbin, or tube. In this way the
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waste underwinds which remain wrapped around the
reserve winding member can be removed from the re-
serve winding member, either manually or automati-
cally, whilst the spinning operation is proceeding and
yarn is being wound onto a new bobbin on the spindle.
Thus, even if the opposite ends of the waste undercoil
become entwined thereby preventing the easy re-
moval of the waste undercoil from the reserve wind-
ing member, the removal of this waste undercoil does
not require the spinning operation to be temporarily
halted, and the efficiency and throughput of such
yarn ring spinning apparatus is therefore optimised.
Furthermore, the provision of such selectively oper-
able clutch means enables the apparatus to be driven
by a single drive means, which may comprise a belt
adapted to drive the spindle.

The clutch means may comprise complementary
clutch surfaces mounted to, or formed integrally with,
the reserve winding member and the spindle, means
being provided to produce relative axial movement
between the reserve winding member and the spindle
in order either to bring the complementary clutch sur-
faces into contact with each other or to. move them
apart so as to couple or to decouple, respectively, the
reserve winding member and the spindle.

With such an arrangement, the reserve winding
member may be selectively coupled to or decoupled
from the spindle simply by moving the reserve wind-
ing member along the axis of the spindle so that the
clutch surfaces contact, or move apart from, each
other.

Preferably a blade is mounted to the spindle in
such a position as to sever the yarn when the clutch
means is in the second position and the reserve wind-
ing member is disengaged from the spindle.

Ayarn locator may be provided, preferably in the
form of a recessed gear wheel type blade guard
mounted to the reserve winding member, to catch the
yarn extending between the bobbin on the spindle
and the reserve windings between the teeth of the
blade guard, when the clutch means is in the second
position, and to bring the yarn against the edge of the
blade to sever the yarn when the spindle is rotated rel-
ative to the reserve winding member. The recessed
gear wheel may suitably be configured to act as a
guard for the blade.

Means may be provided to limit the rotation of the
reserve winding member when the clutch means is in
the second position so as to facilitate the removal of
waste undercoils from the reserve winding member.

A method of doffing a fully-wound textile yarn
package from a yarn ring spinning apparatus in ac-
cordance with the invention comprises the steps of
coupling a reserve winding member so as to rotate co-
axially with the spindle of the apparatus, winding a
number of undercoils on the reserve winding mem-
ber, uncoupling the reserve winding member from the
spindle so that the spindle can be rotated relative to
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the reserve winding member in order to part the yarn
extending between the yarn package and the reserve
winding member, doffing the yarn package, fixing a
new bobbin tube onto the spindle and recommencing
the yarn spinning operation whilst keeping the re-
serve winding member decoupled from the spindle
and removing the waste undercoils from the reserve
winding member.

The invention will now be described by way of ex-
ample and with reference to the accompanying draw-
ings, in which:

Figure 1 is a diagrammatic view, in partial cross-
section, of a yarn ring spinning spindle apparatus
in accordance with the invention showing the re-
serve winding components in the normal spin-
ning position;
Figure 2 is a view similar to that of Figure 1 but
showing the reserve winding components dis-
posed for the winding of the underwind; and
Figures 3 to 7 are diagrammatic views showing
the method of operation, in successive steps, of
the apparatus of Figures 1 and 2, from the point
where the bobbin has been fully wound with yarn
to the commencement of winding a new yarn
package subsequent to the doffing of the fully
wound yarn package.

In each of the Figures only a single spindle as-
sembly is shown, however a typical yarn ring spinning
machine comprises 200 or more such spindle assem-
blies, mounted in ranks or rows, perpendicular to the
plane of the Figures.

As seen in Figure 1, the spindle 1 is mounted for
rotation at its lower end, or shank, 1’ in a frame sup-
port housing 7, only the upper fork of which is illustrat-
ed. It is driven through a pulley 5, fixed to the spindle,
by a belt 3 which may serve to drive two adjacent
spindles. The type of drive is, however, incidental and
it may for example, be in the form of an individual mo-
tor for each spindle or a tangential belt driving all the
spindles. The upper part of the spindle 1 is not illu-
strated in Figures 1 and 2, but the bobbin tube 2 lo-
cates over a boss 6 and abuts against a collar 4.
There is another boss at the upper end of the spindle
to locate with the upper end of the bobbin tube (not
shown). A circular blade 60 coaxial with the spindle 1
is attached by small counter-sunk headed screws
(not shown) to the underside of the collar 4, so as to
rotate with the spindle 1. Also fixed to the shank 1’ of
the spindle 1 are clutch cones 17,19. The lower end
of the yarn package 8 is also illustrated, it being un-
derstood that the yarn is wound around the tube 2 by
a traveller 37 (as shown in Figure 2) which is rotated
on a traveller ring 57 (see Figure 3). This is conven-
tional ring spinning practice.

The reserve winding components comprise an
underwind sleeve 9, or reserve winding member,
which is mounted coaxial with the spindle and in the
position illustrated in Figure 1 is located in a bush 11.



5 EP 0 645 481 A1 6

A blade guard in the form of a recessed gear wheel
47 is fixed to the top of the underwind sleeve 9 the re-
cess being of a larger diameter than that of the blade
60 and the root diameter of the teeth of the gear wheel
47 is smaller than the diameter of the blade 60. The
bore of the bush 11 at its upper and lower ends tapers
downwardly and inwardly at 18, 20 and the underwind
sleeve 9 has co-operating conical portions 14,16
which locate in the tapered portions 18,20 of the bush
11. The bush 11 locates for sliding movement in an ax-
ial direction in a main support boss 13. The boss 13
is screwed to a rail 15 on the machine and the lower
shank 1’ of the spindle 1 passes through a bore in the
rail 15, which is larger in diameter than the shank 1’ of
the spindle 1. The rails 15 extend end to end and
lengthwise of the machine, each rail 15 accommo-
dates a number of underwind assemblies at the ap-
propriate spindle pitch.

The position of the bush 11 is controlled by a bar
29 which extends along the length of the machine par-
allel with the spindles, into the plane of the drawings.
The positional height of this bar 29 is controlled by a
suitable mechanism (not illustrated) and the bar 29
carries a locating rail 21 which is shaped to provide a
number of collars 44 at the pitch of the spindles 1 and
which locate in a recess 23 formed by a reduced neck
on the top face of the bush 11 and capped by a cap
25 which is fixed to the top face of the bush 11 by
screws (not illustrated).

As seen in Figure 1, the bush 11 holds the under-
wind sleeve 9 clear of the clutch cones 17,19 so that
the spindle 1 can rotate independently of the under-
wind sleeve 9.

However, in Figure 2, the bar 29 has been low-
ered until the inner tapered portions 10,12 of the un-
derwind sleeve 9 have engaged the clutch cones
17,19 as to clutch underwind sleeve to the spindle so
as to be rotated with the spindle. In the lower position
the bush 11 is clear of the underwind sleeve 9 which
rests on the clutch cones 17,19.

Also illustrated in Figures 1 and 2 is a further bar
35 which extends along the length of the machine par-
allel with the spindles 1 (into the plane of the draw-
ings) and upon which is mounted stopper brackets 33
at the pitch of the spindles. In the position shown in
Figure 2 when the underwind sleeve 9 is clutched to
the spindle 1 the stopper bracket 33 is above a pin 31
which is fixed into the side of the underwind sleeve 9
(there are usually three such pins evenly spaced
around the body of the sleeve 9 but for clarity only one
is shown in Figure 2). However, in the position of Fig-
ure 1, i.e. the raised position of the underwind sleeve
9 when it is declutched from the spindle 1, the pin 31
will engage the stopper bracket 33 so as to permit the
underwind sleeve only part rotation. The stopper
bracket 33 may, if desired, be moved clear of the pins
31, so as to permit free rotation of the underwind
sleeve 9, by sliding the bar 3 just a short distance
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lengthwise of the machine so as to take the stopper
brackets 33 out of the rotary path of the pins 31. As
an alterative to the stopper bar 35 illustrated, the
stopper may be formed on the upper face of the cap
25 and the play between the underwind sleeve 9 and
the bush 11 may be such as to ensure that the stopper
is clear of the pin 31 in the lower position.

Referring now to Figures 3 to 7, Figure 3 illus-
trates the disposition of the parts as the package 8 of
yarn on the bobbin tube 2 reaches full size. The yarn
49 coming from the front delivery rollers (not illustrat-
ed) of the machine passes through the lappet guide
53 to the top of the spindle 1 which in this particular
instance has a balloon restricting head piece 55
around which the yarn spirals before passing to the
traveller 37 which is mounted for rotation about the
spindle on the vertically reciprocating traveller ring 57
in conventional manner. The underwind sleeve 9 is in
the raised position of Figure 1, so as to be declutched
from the spindle 1 so as not to rotate with it, the rotary
blade 60 being shrouded by the guard 47. The bar 29
which controls the height of the underwind sleeve 9
is, of course, in its raised position as illustrated by the
arrow.

When the doffing sequence commences the
spindle speed is significantly reduced and the lappet
53 pivoted to its upper position so as to disengage the
yarn 49 from the balloon restricting spindle top 51.
The ring rail (not shown) on which the traveller rings
57 are mounted then moves downwardly to the under-
wind position but before reaching that position the
control bar 29 moves downwardly to its lower position
so that the underwind sleeve 9 is clutched to the spin-
dle 1 to rotate with it, as illustrated in Figure 2, and
hence the undercoils are wound around the under-
wind sleeve 9 just below the blade guard 47, as de-
noted by reference numeral 40. About three or four
turns of yarn are made around the sleeve 9. As seen
in Figure 4 the yarn 49 passes over the collar 4, the
blade 60 and between the teeth of the gear wheel 47
before being wound around the body 40 of the under-
wind sleeve 9. Because the sleeve 9 is clutched to the
spindle 1 to rotate with it, the yarn 49 is not severed
by the blade 60.

The spindle 1 then stops and the control bar 29
moves upwardly so as to cause the underwind sleeve
9 to be declutched from the spindle 1 (Figures 1 & 5).
The spindle 1 is then rotated (normally one turn is suf-
ficient but it may if desired make two or three turns)
s0 as to cause the edge of the blade 60 to slice across
and cut the yarn 49 that connects the yarn on the bob-
bin tube 2 to that on the underwind sleeve 9, the un-
derwind sleeve 9 being stationary during this brief ro-
tation of the spindle 1. Any tendency for the pull of the
yarn 49 across the blade 60 also to rotate the under-
wind sleeve 9 will be prevented when the pin 31 in the
side of the sleeve 9 engages the stopper bracket 33.
As mentioned above, there may be three such pins so
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that any tendency for the sleeve 9 to rotate will be
checked before the sleeve 9 can make, at most, one
third of a revolution. The yarn locates between adja-
cent teeth of the guard 47.

When the yarn 49 is cut the spindle 1 is stopped,
the full package 8 doffed from it and replaced by an
empty tube 2. It will be appreciated that, preferably,
the full doffing sequence including the winding of the
undercoils is all part of an automatic doffing se-
quence, but the automatic undercoil sequence could
also be implemented on a machine on which the bob-
bins are manually doffed. The control bar 29 is then
moved to its lower position so as to again engage the
sleeve 9 with the clutch cones 17,19, as shown in Fig-
ure 2, the spindle 1 restarted and the ring rail moved
up to commence the spinning position so that the yarn
passing through the traveller 37 to the undercoils is
engaged with the teeth of the blade guard 47, moves
over the blade 60 and spindle collar 4 to make a few
turns around the lower end of the bobbin tube 2, as
shown in Figures 6 & 2. The spindle 1 is then stopped,
the underwind sleeve 9 is again declutched from the
spindle 1 and the spindle 1 is then driven, but in the
reverse direction, so as to cut the length of undercoil
extending from the underwind sleeve 9 to the pack-
age tube 2, as illustrated in Figure 7. The machine
can then recommence the next spinning cycle.

The waste underwinds that remain wrapped
around the underwind sleeve 9 can then be removed
manually or automatically from the sleeve 9 at any
time without interfering with the spinning operation as
the underwind sleeve 9 is already declutched from
the spindle 1. When being removed manually it has
not been found to be of any significant inconvenience
for the sleeve 9 to be prevented from being fully ro-
tated by the engagement of the pin 31 with the stop-
per bracket 33. However, if it is required to freely ro-
tate the sleeve 9 then the stopper bracket 33 can be
displaced out of the path of the pin merely by moving
its support bar 35 very slightly lengthwise of the ma-
chine.

Claims

1. Atextile yarn ring spinning or twisting apparatus
comprising a spindle for carrying a yarn support
tube or bobbin, the spindle being rotatable about
its axis to enable yarn to be wound on the tube
to form a yarn package, a yarn reserve winding
member mounted coaxially with the spindle
around which member yarn may be wound prior
to the doffing of a wound yarn package from the
spindle, and clutch means selectively to clutch
the reserve winding member to the spindle so
that with the clutch means in a first position the
reserve winding member is constrained to rotate
with the spindle and in a second position the re-
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serve winding member is substantially disengag-
ed from the spindle and free to rotate relative
thereto.

Apparatus as claimed in Claim 1 wherein the
clutch means comprises complementary clutch
surfaces mounted to, or formed integrally with,
the reserve winding member and the spindle,
means being provided to produce relative axial
movement between the reserve winding member
and spindle in order either to bring the comple-
mentary clutch surfaces into contact with each
other or to move them apart so as to couple or to
decouple, respectively, the reserve winding
member and the spindle.

Apparatus as claimed in Claim 1 or 2 comprising
a blade mounted to the spindle in such a position
as to sever the yarn extending between the bob-
bin or the spindle and the reserve winding mem-
ber when the clutch means is in the second pos-
ition and the reserve winding member is disen-
gaged from the spindle.

Apparatus as claimed in Claim 3 comprising a
yarn locator to catch the yarn extending between
the bobbin or the spindle and the reserve winding
member when the clutch means is in the second
position, the yarn locator being effective to bring
the caught yarn against the edge of the blade so
as to sever the yarn when the spindle is rotated
relative to the reserve winding member.

Apparatus as claimed in Claim 4 wherein the
yarn locator is in the form of a gear wheel mount-
ed to the reserve winding member.

Apparatus as claimed in Claim 5 wherein the
gear wheel is recessed and so configured as to
act as a guard for the blade when the clutch
means is in the first position.

Apparatus as claimed in any preceding Claim
comprising means operable to stop, or to limit the
extent of, rotation of the reserve winding member
when the clutch means is in the second position.

A method of doffing a fully-wound textile yarn
package on a bobbin from a yarn ring spinning
apparatus comprising the steps of coupling a re-
serve winding member so as to rotate coaxially
with the spindle of the apparatus, winding a num-
ber of undercoils on the reserve winding member,
uncoupling the reserve winding member from the
spindle so that the spindle can be rotated relative
to the reserve winding member in order to sever
the yarn extending between the yarn package
and the reseve winding member and doffing the



9 EP 0 645 481 A1

yarn package.

A method as claimed in Claim 8 comprising the
steps of fixing a new bobbin tube onto the spindle
and recommencing the yarn spinning operation
whilst keeping the reserve winding member de-
coupled from the spindle and removing the waste
undercoils from the reserve winding member.
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