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@ A yarn winding apparatus of an automatic bobbin changing type.

&) A path for guiding bobbin holders (7, 8) is FIlG 9
formed in a closed loop shape on a machine frame
(1), inner gear members (65, 66) are spaced in an 3 £ .5 |

axial direction of the bobbin holders (7, 8) and dis- &1l

posed along the bobbin holders guiding path. Two 590k

bobbin holders (7, 8) are supported on sliders (13, ;

14), respectively, and gear wheels (67a, 67b, 68a, 75a,75b | | 16
68b, 69a, 69b, 70a, 70b) disposed at the support 71a.71b-

portions of the bobbin holders (7, 8) engage with the 82:

inner gear members (65, 66). Two endless chains 84b

(82, 83) are spaced in an axial direction of the 7227201t

bobbin holders (7, 8) and disposed along the bobbin 76a.76b X

holders guiding path. The chains (82, 83) are con- 88

nected to the bobbin holders (7, 8), respectively, 137]
whereby the bobbin holders (7, 8) can be indepen-
dently moved along the bobbin holders guiding path
formed to locate a winding position, a doffing posi-
tion, an empty bobbin donning position, a stand by
position and a bobbin changing position. 8285
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The present invention relates to an apparatus
of a bobbin changing type for winding a yarn, such
as a synthetic yarn, at a high speed.

More specifically, the present invention relates
fo a yarn winding apparatus of an automatic bobbin
changing type, which is provided with a plurality of
bobbin holders, and in which when a package
wound on one of the bobbin holders becomes a
predetermined amount, winding of the yarn is
changed to another bobbin on the other bobbin
holder.

Conventionally, bobbin winding apparatus of a
turret type have been widely used, wherein a turret
table formed in a circular disc is supported turnably
about a central axis of the disc, and a plurality of
bobbin holders are rotatably mounted on the
equidistantly spaced positions on the turret table so
that yarn winding onto a bobbin holder to another
bobbin holder is changed by turning the turret table
together with the bobbin holders.

In such a conventional bobbin winding appara-
tus of a turret type, the positional relationship be-
tween the turret table and the plurality of bobbin
holders mounted on the turret table, and accord-
ingly, the mutual locational relationship between
the bobbin holders are kept unchanged while the
turret table is turned. Accordingly, the distance
between the bobbin holders is required to be at
least a distance D, which is obtained by adding a
clearance C between an empty bobbin and a full
package to a half of sum of a diameter Do of an
empty bobbin and a diameter D; of a fully wound
yarn package, i.e., D must be equal to or larger
than C+ (Do +Dy)/2. As a result, there is a dis-
advantage that the size, i.e., both the height and
the width, of the winding apparatus become large.

Further, when the turret table is turned, a cir-
cular space, the diameter D, of which is obtained
by adding the diameter Do of an empty bobbin, the
diameter D; of a fully wound yarn package, and a
size Dy of bearings supporting the turret table, i.e.,
D, is equal to Do + D; + Dy. Thus, there is
another disadvantage that installing space between
adjacent winding apparatus becomes large.

In addition, in an automatic bobbin changing
yarn winding apparatus of a revolving type which is
provided with a contact roller connected to no
driving source, the contact roller becomes free
from driving force during turret operation until an
empty bobbin, which have stood by, becomes in
contact with the contact roller after a package, onto
which a yarn has been wound, goes away from the
contact roller. For example, the contact roller is
free for about 3 minutes. Thus, the rotational speed
of the contact roller decreases during the turret
operation, and the yarn my be slack and may be
broken. Further, the rotational speed of the contact
roller does not completely recover its original
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speed even when a bobbin holder with empty
bobbin becomes in contact with the contact roller.
As a result, a yarn caught by the empty bobbin
may be slack and may be broken, and the quality
in a yarn at a transfer tail portion or at an inner
portion of the wound package may be uneven.

Furthermore, in the above-described bobbin
winding apparatus of a turret type, a yarn, extend-
ing from the contact roller to the wound package,
contacts with the surface of the empty bobbin
forming a large contacting angle therebetween,
when fully wound package is changed. Accord-
ingly, the yarn may be slack, and consequently,
bobbin changing efficiency may be lowered.

It is an object of the present invention to pro-
vide a yarn winding apparatus of a bobbin chang-
ing type, by which the disadvantages inherent to
the conventional yarn winding apparatus of an auto-
matic bobbin changing type can be obviated or
minimized and which requires minimum space for
stalling the same.

It is another object of the present invention to
provide a yarn winding apparatus of a bobbin
changing type, by which the time, which is required
between the relief of a fully wound package from a
contact roller and the contact of an empty bobbin
to the contact roller during the changing operation,
can be shortened, even when the present invention
is applied to an automatic bobbin changing yarn
winding apparatus provided with a contact roller
connected to no driving source, and accordingly,
the variation in rotational speed of the contact roller
during the changing operation can be minimized.

It is still another object of the present invention
to provide a yarn winding apparatus of a bobbin
changing type, which is provided with a mecha-
nism with high rigidity for always supporting bobbin
holders, onto which yarns are wound, in parallel o
the contact roller.

According to the present invention, the above-
described objects are achieved by a yarn winding
apparatus of an automatic bobbin changing type,
which is provided with a plurality of bobbin holders,
and in which when a package wound on one of the
bobbin holders becomes a predetermined amount,
winding of the yarn is changed to another bobbin
holder, characterized in that the yarn winding ap-
paratus comprises:

a path formed along a closed loop for guiding
the plurality of bobbin holders along a winding
position, a doffing position, an empty bobbin don-
ning position, a stand-by position, a changing posi-
tion and the winding position; and

a means for independently moving the plurality
of bobbin holders along the bobbin holders guiding
path.

According to the present invention, since a
plurality of bobbin holders can be moved indepen-
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dently along the bobbin holders guiding path, the
space required for installation of the winding ap-
paratus is a sum of a diameter of fully wound
package and a diameter of an empty bobbin, and
thus, the required space can be about 3/4 of that
required for a conventional yarn winding apparatus
of a turret type.

Further, when the present invention is applied
fo an automatic bobbin changing yarn winding ap-
paratus provided with a contact roller connected to
no driving source, a stand-by bobbin holder can be
located near the contact roller previous to the
changing operation, since a bobbin holder having
an empty bobbin mounted thereonto can be moved
independently from another bobbin holder having a
fully wound package mounted thereon. Therefore,
the time, which is required between the relief of a
fully wound package from a contact roller and the
contact of an empty bobbin to the contact roller,
can be shortened. As a result, the rotational speed
of the contact roller can be kept at a substantially
constant speed during the changing operation.

Furthermore, since a plurality of bobbin holders
can be independently moved according to the
present invention, the angle formed by the yarn
contacting with an empty bobbin can be smaller
compared with that in the conventional bobbin
winding apparatus of a turret type, while the direc-
tion of the peripheral speed of an empty roller is
opposite to the yarn running direction. Accordingly,
the yarn can be prevented from being slack at a
high speed, and fluffs in the yarn can be mini-
mized, and further, bobbin changing efficiency can
be enhanced.

The present invention will now be explained
with reference to the accompanying drawings,
wherein:

Fig. 1(a) is an elevation showing a bobbin
changing step of an embodiment of the present
invention which is applied to an automatic bob-
bin changing winding apparatus of a spindle
drive type;

Fig. 1(b) is a side view of Fig. 1(a);

Fig. 2(a) is an elevation showing a step subse-
quent to that illustrated in Fig. 1(a) and Fig. 1(b);
Fig. 2(b) is a side view of Fig. 2(a);

Fig. 3(a) is an elevation showing a step subse-
quent to that illustrated in Fig. 2(a) and Fig. 2(b);
Fig. 3(b) is a side view of Fig. 3(a);

Fig. 4(a) is an elevation showing a step subse-
quent to that illustrated in Fig. 3(a) and Fig. 3(b);
Fig. 4(b) is a side view of Fig. 4(a);

Fig. 5(a) is an elevation showing a step subse-
quent to that illustrated in Fig. 4(a) and Fig. 4(b);
Fig. 5(b) is a side view of Fig. 5(a);

Fig. 6(a) is an elevation showing a step subse-
quent to that illustrated in Fig. 5(a) and Fig. 5(b);
Fig. 6(b) is a side view of Fig. 6(a);
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Fig. 7 is a diagram showing driving system of
the embodiment illustrated in Figs. 1(a) to 6(b);
Fig. 8(a) is an elevation showing another em-
bodiment of the present invention;

Fig. 8(b) is a side view of Fig. 8(a);

Fig. 9 is an elevation showing a further embodi-
ment of the present invention;

Fig. 10 is a cross sectional view taken along line
X-X'in Fig. 9; and

Fig. 11 is a cross sectional view taken along line
XI-XlI in Fig. 9.

Figs. 1 to 6 sequentially show bobbin changing
steps of an embodiment of the present invention
which is applied to an automatic bobbin changing
winding apparatus of a spindle drive type, and
figures designated by (a) are elevations while fig-
ures designated by (b) are side views. In the illus-
trated embodiment, four bobbins, which are made
of paper, are inserted onto each bobbin holder so
that four yarn packages are simultaneously formed
on the bobbins. In the figures designated by (b),
suffix a to d are added to the reference numerals
used in figures with (a) so as identify the individual
parts. Fig. 7 is a diagram showing driving system
of the embodiment.

Referring to Figs. 1 to 6, a machine frame 1 of
an automatic bobbin changing winding apparatus of
a spindle drive type according to an embodiment
of the present invention is disposed on a base 2
which comprises a pair of channel steel, and the
machine frame 1 has a slide block 3 vertically
slidably mounted thereon via stroke bearings 4a
and 4b (see Figs. 1(b) and 7). The slide block 3
has a fraverse device 5 and a frame 6 for a contact
roller 15 mounted thereon.

The traverse device fraverses yarns Ya to Yd
to and fro by means of traverse guides 16. The
frame 6 rotatably supports the contact roller 15.

Bobbins 9a to 9d are inserted onto a bobbin
holder 7, which is located at a stand-by position in
Fig. 1, and bobbins 10a to 10d are inserted onto a
bobbin holder 8, which is used to wind yarn in Fig.
1, to form packages 11a to 11b onto the bobbins
10a to 10d.

A plate 12 is moved in parallel with the bobbin
holder 8 by means of a fluid pressure cylinder (not
shown) so as to push out the packages 11a to 11d.

The bobbin holder 7 is supported on a slider
13, and the bobbin holder 8 is supported on a
slider 14. The sliders 13 and 14 have cam follow-
ers 13a and 14a, respectively, mounted thereon.
The cam followers 13a and 14a are movably sup-
ported so that they engage with guide grooves (not
shown) which are formed in the machine frame.

A plate 19 for disengaging a yarn is swingably
supported above the traverse device 5 and is
swung by means of a fluid pressure cylinder (not
shown).
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A fluid pressure cylinder 17 (see Figs. 1(b) and
7) is connected to the slide block 3 so that the
weight of the slide block 3, having the traverse
device 5 and the contact roller 15 mounted there-
on, is supported by the fluid pressure cylinder 17
and a predetermined contact pressure is exerted to
the packages 11 by the contact roller 15.

A yarn gathering guide 18 is so disposed on
the frame 6 that it faces the yarn disengaging plate
19, and it has yarn positioning recesses 18a
formed thereon as illustrated in Fig. 2(b).

Electric motors 20 and 21 are connected to the
bobbin holders 9 and 10, respectively (see Fig. 7),
and the motors 20 and 21 are communicated with
inverters 22 and 23, respectively.

As illustrated in Fig. 7, a gear wheel 24 is fixed
fo an end of the contact roller 15, and the rotational
speed of the contact roller 15 is detected by an
electro-magnetic pickup 25, which is disposed on
the machine frame, and faces the gear wheel 24.

The slide block 3 has a knocker 28 which is
capable of engagement with limit switches 26 and
27. The limit switch 26 detects the upper limit of
the slide block 3 and the limit switch 27 detects the
lower limit of the slide block 3.

In Fig. 7, an endless chain 38c is wrapped
around a pair of sprockets 38a and 38b, which are
vertically spaced. The endless chain 38c is con-
nected to the slider 13, which supports the bobbin
holder 7, via a joint 38d. The joint 38d is connected
to a reduction device 29 with worm gear. Accord-
ingly, when the reduction device 29 with worm gear
is rotated, the sprocket 38a is rotated, and thus, the
endless chain 38c moves with the slider 13 along a
path formed in a track shape around the sprockets
38a and 38b, and the slider 13 is controlled by the
cam follower 13a to a predetermined posture.

Similarly, an endless chain 39c is wrapped
around a pair of sprockets 39a and 39b, which are
vertically spaced. The endless chain 39c is con-
nected to the slider 14, which supports the bobbin
holder 8 via a joint 39d. The joint 39d is connected
to a reduction device 30 with worm gear. Accord-
ingly, when the reduction device 30 with worm gear
is rotated, the sprocket 39a is rotated, and thus, the
endless chain 39¢ moves with the slider 14 along a
path formed in a track shape around the sprockets
39a and 39b, and the slider 14 is controlled by the
cam follower 14a to a predetermined posture.

Although the endless chains 38c and 39c are
horizontally separated in Fig. 7, it is preferred that
the sprockets 38a and 39b are disposed coaxially
and that the sprockets 38b and 39b are also co-
axially disposed so that the endless chains 38c and
39c form paths overlapping in an axial direction. In
this case, it is preferred that one of the reduction
devices 29 and 30 is connected to one of the
sprockets 38a and 39a through a hollow spindle.
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An embodiment, wherein two paths overlap in
an axial direction, will be explained later with refer-
ence fo Figs. 9 to 11.

The reduction devices 29 and 30 with worm
gear are communicated with electro-magnetic re-
lays 31 and 32, respectively, so that electric source
of the reduction devices 29 and 30 is switched on
and off based on demands from a computer 33.

The computer 33 comprises a random access
memory (RAM) 34, a read only memory (ROM) 35,
central processing unit (CPU) 36 and an input port
(/0) 37.

The bobbin changing steps of the embodiment
of the yarn winding apparatus of a bobbin changing
type will now be explained.

The bobbin holder 7 is standing by at a posi-
tion away from the bobbin holder 8, onto which
yarns are being wound, towards the inside in an
axial direction by a distance 1 as shown in Fig. 1-
(b). In this condition, the motor 21 is driven through
the inverter 23, and the packages 11 are formed on
the bobbins 10 inserted onto the bobbin holder 8.

When the amount of the packages 11 reaches
a predetermined value, the motor 20 is started
through the inverter 22, and the bobbin holder 7 is
rotated.

When the rotational speed of the bobbin holder
7 reaches a predetermined value, i.e., 1.02 {0 1.2
times of the normal winding speed, the rotational
speed of the bobbin holder 8 is enhanced to 1.02
fo 1.1 times of the normal winding speed, and the
bobbin holder 8 is moved to a position illustrated in
Fig. 2(a) by means of the reduction device 30 with
worm gear. At the same time, the yarn disengaging
plate 19 is swung by means of a fluid cylinder (not
shown), and the yarns Y, which have been tra-
versed to and fro, are disengaged from the traverse
guides 16 and are engaged with the yarn position-
ing recesses 18a formed on the yarn gathering
guide 18. Thus, the yarns Y are held at positions
corresponding to yarn catching grooves 9a' to 9d',
which are formed on the bobbins 9 inserted onto
the standing by bobbin holder 7. The yarns Y are
wound onto the packages 11, and bunch windings
11a' to 11d'” are formed as illustrated in Fig. 2(b).

Then, as illustrated in Fig. 3(a), the bobbin
holder 7 is moved along the track shaped path by
means of the reduction device 29 with worm gear,
and the yarns Y are caught by the yarn catching
grooves 9a” to 9d' of the bobbins 9a to 9d as
illustrated in Fig. 3(b). Thus, bunch windings of a
slight amount are formed on the yarn catching
grooves 9a' to 9d".

When the bobbin holder 7 is moved, the con-
tact roller 15 is kept to be in contact with the
bobbin holder 7 while it is lifted by the fluid pres-
sure cylinder 17.

Thereafter, as illustrated in Fig. 4(b), the yarn



7 EP 0 470 593 A1 8

gathering guide 18 is moved by a fluid pressure
cylinder (not shown) to the right as indicated by an
arrow A, and at the same time, the bobbin holder 7
is moved by another fluid pressure cylinder (not
shown) to the left as indicated by an arrow B. Thus,
transfer tails are formed on the bobbins 9, and then
the yarn disengaging plate 19 is returned to its
original position.

After the yarns Y are caught by the traverse
guides 16, the traverse motion by the traverse
guides 16 starts, and packages 9 are formed on
the bobbins 9.

After the yarns Y are transferred from the pack-
ages 11, which have been wound on the bobbins
10 inserted onto the bobbin holder 8, to the bob-
bins 9, inserted onto the bobbin holder 7, the
bobbin holder 8 is braked.

After the bobbin holder 8 stops, the chucking
of the bobbins 10 is released by operating a push
button. The packages 11 are pushed out by the
package pushing plate 12 in an axial direction of
the bobbin holder 8 and are removed from the
bobbin holder 8. Then, new empty bobbins 10 are
inserted onto the bobbin holder 8 and are chucked
(see Fig. 5).

When the bobbins 10 are chucked, the bobbin
holder 8 is moved at once from the doffing and
donning position, which has been described above,
to a stand-by position as indicated by an arrow C
in Fig. 6(a), and the bobbin holder is axially moved
by a distance 1. The bobbin holder 8 waits at the
stand by position until the bobbins on the bobbin
holder 7 become full. Then, the yarn gathering
guide 18, which has been moved to the right, is
returned to the left and stands by there.

When the packages 20, which are wound on
the bobbins 9 inserted onto the bobbin holder 7,
reach a predetermined amount, the yarns Y is
transferred from the bobbin holder 7 to the bobbin
holder 8 in the foregoing manner.

Similar steps are taken place whenever the
amount of the packages wound on the bobbins
inserted onto the bobbin holder reach a predeter-
mined amount.

During the normal winding operation, the wind-
ing is controlled as follows in the above-described
embodiment.

The contact roller 15 is pressed against the
packages 11 which are wound on the bobbins
inserted onto the bobbin holder 7. The shaft of the
contact roller 15 has the gear wheel 24 mounted
thereon, and the rotational speed of the contact
roller 15 is detected by the electro-magnetic pickup
25. The frequency of the inverter 22, which drives
the motor 20, is regulated so that the rotational
speed of the contact roller becomes to a predeter-
mined value.

When the knocker 28 hits the limit switch 26
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due to the lifting movement of the slide block 3
caused by the increase of the amount of the pack-
ages 11 wound on the bobbin, the electro-magnetic
relay 31 is closed. Then, the reduction device 29
with worm gear is driven, and the sprockets 38a
and 38b are rotated. Accordingly, the slider 13,
which has the bobbin holder 8 slidably mounted
thereon and which is connected to the chain 38c
by means of the joint 38d, is gradually lowered.
When the knocker 28 disposed on the slider 13 hits
the limit switch 27, the reduction device 29 with
worm gear is stopped.

The packages 11 are wound by repetition of
the above-described operation.

The reduction ratio of the reduction devices 30
and 29 with worm gear is so set that the bobbin
holders, onto which packages are wound, do not
lower because of the weight of the wound pack-
ages. Further, if the bobbin holders lower due fo
the weight of the packages, barking means may be
added.

In the embodiment described above, the stand-
ing by bobbin holder is axially moved. However, a
yarn regulating guide 30 may be inserted between
the wound packages and the empty bobbins as
illustrated in Fig. 8.

Further, in the present embodiment, after the
bobbin holder, onto which yarns are being wound,
is moved to a position illustrated in Fig. 2, the
standing by bobbin holder is moved to a position
illustrated in Fig. 3. However, if the standing by
bobbin holder is moved when the distance between
the packages and the contact roller exceeds a
predetermined amount, for example, a diameter of
the empty bobbin, the times required for bobbin
changing operation may be substantially the same
regardless of the amount of the wound package.
Thus, the changing efficiency at the small package
can be enhanced. In this case, it is preferred that
the moved distance of the reduction device with
worm gear or the bobbin holder id detected, for
example by an encoder.

Fluid pressure cylinders or the like may be
used in place of the reduction devices with worm
gear.

Although in the foregoing embodiment, yarn
winding apparatus of a spindle drive type is exem-
plified, the present invention may be applied to a
yarn winding apparatus of a friction drive type.
Further, although the locus formed by the move-
ment of the bobbin holders is track shape in the
foregoing embodiment, the locus may be a circle,
an ellipse, a triangle, a rectangle or the like.

Another embodiment of the present embodi-
ment will now be explained with reference to Figs.
9 to 11. Fig. 9 is an elevation showing the embodi-
ment, Fig. 10 is a cross sectional view taken along
line X-X in Fig. 9, and Fig. 11 is a cross sectional
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view taken along line XI-XI in Fig. 9.

The construction of this embodiment now will
be explained referring to Figs. 9 to 11. The parts
which are the same or similar to those in the
embodiments, which have been explained with ref-
erence to Figs. 1 fo 7 and 8, are designated by the
same reference numerals and their explanation is
omitted.

Similar to the above-described embodiments, a
machine frame 1 is disposed on a base 2 which
comprises a pair of channel steel, and the machine
frame 1 has a supporter 3 projecting therefrom. A
frame 6 is supported swingably in a vertical direc-
tion about a pivot 54 mounted on the supporter 3,
and the frame 6 has a traverse device 5 and a
contact roller 15 mounted thereon. In this embodi-
ment, the traverse device 5 comprises oppositely
rotating rotary guides.

A bottom of a pneumatic cylinder 61 is con-
nected to the hollow portion of the supporter 3 via
a pin 59, and a piston rod of the pneumatic cyl-
inder 61 is connected to the frame 6 via a pin 60.
Accordingly, application of a predetermined amount
of compressed air to the pneumatic cylinder 61
supports the weight of the frame 6, the contact
roller 15 and the traverse device 5 and at the same
time, the pneumatic cylinder 61 exerts a predeter-
mined amount of contacting pressure between the
contact roller 15 and the bobbin holder 7 or 8 onto
which the yarns are being wound.

Bobbins 9 are inserted onto the bobbin holder
7, which is located at a stand-by position in Fig. 9,
and bobbins 10 are inserted onto a bobbin holder
8, which is used to wind yarn packages 11, to form
packages 11 onto the bobbins 10. Similar to the
above-described embodiment, the bobbin holders 7
and 8 are driven by electric motors (not shown),
respectively, which are controlled by a controller
(not shown) in accordance with any known method
so that the the rotational speed of the contact roller
is maintained to a predetermined value.

The bobbin holder 7 is supported on a slider
13, and the bobbin holder 8 is supported on a
slider 14.

After the bobbin holder 8, having fully wound
packages 11 inserted thereon, is changed to the
bobbin holder 7, having empty bobbins 9 inserted
thereon, the bobbin holder 8 is moved to a position
for doffing the packages 11 where a plate 12,
which is capable of engagement with the bobbins
10 onto which the packages 11 are wound, is
moved by a pneumatic cylinder (not shown) in
parallel with the bobbin holder 8 so as to push out
the packages 11.

The machine frame 1 has a hole 1a, which
penetrates in an axial direction of the bobbin hold-
ers 7 and 8 and which is formed in a desired
shape, for example, in a parallelogram with round-
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ed edges in the illustrated embodiment, and inner
gears 65 and 66 are spaced in an axial direction of
the bobbin holders 7 and 8 and which are disposed
at the inner periphery of the hole 1a along a bobbin
holders guiding path.

The slider 13 rotatably supports the ends of
two shafts 67 and 68. The shaft 67 has gear wheels
67a and 67b (not shown) formed thereon, and the
shaft 68 has gear wheels 68a and 68b (not shown)
formed thereon. Similarly, the slider 14 rotatably
supports the ends of two shafts 69 and 70. The
shaft 69 has gear wheels 69a and 69b (not shown)
formed thereon, and the shaft 70 has gear wheels
70a and 70b (see Fig. 10) formed thereon.

The gear wheels 67a, 68a, 69a and 70a en-
gage with the inner gear 65, and the gear wheels
67b, 68b, 69b and 70b engage with the inner gear
66.

In Fig. 10, the shaft 70 has a pair of arms 74a
and 74b swingably mounted thereon via needle
bearings 92, and the arms 74a and 74b have cam
followers 78a and 78b at the ends thereof, respec-
tively, so that the cam followers 78a and 78b are
spaced from the shaft by a predetermined dis-
tance. Similarly, as illustrated in Fig. 9, the shaft 67
has a pair of arms 71a and 71b pivoted thereto,
and the arms 71a and 71b have cam followers 75a
and 75b, respectively, attached thereto. Further,
the shaft 68 has a pair of arms 72a and 72b
pivoted thereto, and the arms 72a and 72b have
cam followers 76a and 76b, respectively, attached
thereto. In addition, the shaft 69 has a pair of arms
73a and 73b pivoted thereto, and the arms 73a and
73b have cam followers 77a and 77b, respectively,
attached thereto.

The cam followers 75a, 76a, 77a and 78a en-
gage with the outer periphery, i.e., the surface
opposite to the gears, of the member, wherein the
inner gear 65 is formed. Similarly, the cam follow-
ers 75b, 76b, 77b and 78b engage with the outer
periphery, i.e., the surface opposite to the gears, of
the member, wherein the inner gear 66 is formed.

Thus, the gear wheels 67a, 68a, 69a and 70a
and the cam followers 75a, 76a, 77a and 78a
sandwich the inner gear 65, and the gear wheels
67b, 68b, 69b and 70b and the cam followers 75b,
76b, 77b and 78b sandwich the inner gear 66. As a
result, the sliders 13 and 14 can move along the
outer peripheries of the inner gears 65 and 66.

Further, an endless chain 82 is disposed ar-
ound the outer periphery of the member for the
inner gear 65 (see Fig. 10), and the endless chain
82 and the slider 13 are connected to each other
by a connecting piece 84 and pins 84a and 84b
(see Fig. 9). Similarly, an endless chain 83 is
disposed around the outer periphery of the mem-
ber for the inner gear 66 (see Fig. 10), and the
endless chain 83 and the slider 14 are connected
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to each other by a connecting piece 85 and pins
85a and 85b (see Fig. 9).

Referring to Fig. 9, a servo motor 86 is dis-
posed on the machine frame 1, and a sprocket 88
attached to the spindle of the servo motor 86
engages with the endless chain 82. As a result, as
the servo motor 86 rotates, the endless chain 82 is
moved, and the slider 13 is also moved along the
inner gears 65 and 66.

Similarly, as illustrated in Fig. 9, a servo motor
87 is disposed on the machine frame 1 and has a
sprocket 89 attached to the spindle thereof, which
engages with the endless chain 83. As a resuli, as
the servo motor 87 rotates, the endless chain 83 is
moved so that the slider 14 is also moved along
the inner gears 65 and 66.

A guide device 95 is disposed at a position
opposite to the fraverse device 5 in Fig. 9, and the
guide device 95 serves to hold the yarns Y, which
has been disengaged from the guide 16 of the
traverse device 5, at positions adjacent to the ends
of the bobbins 9 and 10 upon bobbin changing
operation so that transfer tails are formed. Since
such a guide device 95 is conventionally known,
the explanation of the detailed construction is omit-
ted here.

Operation of this embodiment will now be ex-
plained. The operation is performed by a controller
(not shown) which accommodates a computer
(CPU).

During a normal winding operation, the pack-
ages 11 are formed on the bobbins 10 inserted
onto the bobbin holder 8, and when the contact
roller 15, which is pressed against the packages
11, is moved upwardly by a small distance and
switches on a limit switch (not shown), the servo
motor 87 starts. As a result, the bobbin holder 8 is
lowered, and the servo motor 87 stops when the
limit switch is switched off. The foregoing operation
is repeated as the amount of the wound packages
increases.

When the packages 11 reach a predetermined
amount, the rotation of the standing by bobbin
holder 9 is started. When the rotational speed of
the bobbin holder 9 reaches a predetermined
speed, the servo motor 87 is started so that the
bobbin holder 8 having fully wound packages is
lowered and so that the fully wound packages are
disengaged from the contact roller 15 and kept at a
predetermined position.

When the distance between the bobbin holder
8 and the contact roller 15 becomes a predeter-
mined value during the movement of the bobbin
holder 8, for example, when the distance between
the outer periphery of the bobbin holder 8 and the
outer periphery of the contact roller 15 is equal to
an outer diameter of an empty bobbin in this em-
bodiment, the yarn disengaging guide 19 is moved
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to the right in Fig. 9 by means of a pneumatic
cylinder (not shown), and the yarns Y are dis-
engaged from the traverse device 5. Then, while
the yarns Y are kept at positions corresponding to
the yarn caiching means in accordance with a
known manner by utilizing the guide device 95, the
yarns Y are wound onto the packages 11 at posi-
tions near their shoulders. The yarn caiching
means is grooves formed at the peripheries of the
bobbins 9 inserted onto the bobbin holder 8 in this
embodiment, however, another means may be ap-
plicable.

Thereafter, when the servo motor 86 is started
to move the bobbin holder 7 to the right in Fig. 9,
the yarns Y are caught by the yarn caiching
means, and then, after the bobbin holder reaches a
predetermined position, the rotation of the servo
motor 86 is stopped. During this operation, bunch
windings of a slight amount are formed near the
yarn catching means.

Then, transfer tails are formed on the bobbins
9 by means of the cooperation between the guide
device 95 and the axial movement of the bobbin
holder 7. After completion of the axial movement of
the bobbin holder 7, the yarns Y are released from
the guide device 95 and are ftraversed by the
traverse device 5.

As the amount of the packages (not shown),
which are wound on the bobbins 9 inserted onto
the bobbin holder 7, increases, the contact roller
15, which is pressed against the packages (not
shown) slightly moves upwardly, the limit switch
(not shown) is switched on in a manner similar o
that described above, and then, the servo motor 86
is started so as to lower the bobbin holder 7, and
the servo motor 86 is stopped when the limit switch
is switched off.

Similar steps take place as the amount of the
packages (not shown) wound on the bobbins in-
serted onto the bobbin holder 9 increases. The
wound packages 11 located at the doffing position
are pushed out by the plate 12 before the diameter
of the packages reaches a predetermined amount,
and empty bobbins 10 are donned onto the bobbin
holder 8.

Then, the slider 14 supporting the bobbin hold-
er 8 is lifted to a stand by position by the servo
motor 87 and stops there. The standing by bobbin
holder 8 waits at this position until the amount of
the yarns wound on the bobbin holder 7 reaches a
predetermined value, and then, the rotation of the
bobbin holder 8, which has been stood by, is
started, and the operation similar to that described
above is repeated.

As it is clear from the foregoing explanation,
two bobbin holders are circulated in a minimum
and indispensable space according to the present
invention, the distance between adjacent winding
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apparatus can be smaller compared with a conven-
tional winding apparatus of a turret type. Further,
the bobbin holders can be supported in precisely
parallel with the contact roller with a high rigidity,
and accordingly, the vibration of the bobbin holder
during the winding operation can be minimized.

Although an inner gear, i.e., a member with
internal gear, is used as an endless gear member
in this embodiment, outer gear, i.e., a member with
external gear may be used for the endless gear
member. Further, in place of the inner gear of this
embodiment, an endless chain, an endless teethed
belt or the like may be fixed to the machine frame
so that the bobbin holders circulate along a path
formed in a closed loop while they are engaging
with the endless chain, the endless teethed belt or
the like.

Although the two bobbin holders are circulated
in a direction opposite to the rotational direction of
the bobbin, they may be circulated in a direction
the same as the rotational direction of the bobbin.

According to the present invention, since a
plurality of bobbin holders can be moved indepen-
dently along the bobbin holders guiding path, the
space required for installation of the winding ap-
paratus is a sum of a diameter of fully wound
package and a diameter of an empty bobbin, and
thus, the required space can be about 3/4 of that
required for a conventional yarn winding apparatus
of a turret type.

Further, when the present invention is applied
fo an automatic bobbin changing yarn winding ap-
paratus provided with a contact roller connected to
no driving source, a stand-by bobbin holder can be
located near the contact roller previous to the
changing operation, since a bobbin holder having
an empty bobbin mounted thereonto can be moved
independently from another bobbin holder having a
fully wound package mounted thereon. Therefore,
the time, which is required between the relief of a
fully wound package from a contact roller and the
contact of an empty bobbin to the contact roller,
can be shortened. As a result, the rotational speed
of the contact roller can be kept at a substantially
constant speed during the changing operation, and
the control of the winding apparatus can be im-
proved during the bobbin changing operation.

Furthermore, since a plurality of bobbin holders
can be independently moved according to the
present invention, the angle formed by the yarn
contacting with an empty bobbin can be smaller
compared with that in the conventional bobbin
winding apparatus of a turret type, while the direc-
tion of the peripheral speed of an empty roller is
opposite to the yarn running direction. Accordingly,
the yarn can be prevented from being slack at a
high speed, and fluffs in the yarn can be mini-
mized, and further, bobbin changing efficiency can
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be enhanced.

In addition, when the endless gear member is
disposed on the machine frame and a plurality of
sliders which can engage with the endless gear
member are disposed so that the bobbin holders
supported on the sliders can be independently
moved along the endless gear member as shown
in the last embodiment of the present invention, the
bobbin holders can be supported in precisely par-
allel with the contact roller with a high rigidity, and
accordingly, the vibration of the bobbin holders
during the winding operation can be minimized.

Claims

1. A yarn winding apparatus of an automatic bob-
bin changing type, which is provided with a
plurality of bobbin holders (7, 8), and in which
when a package (11a, b) wound on one of said
bobbin holders (7, 8) becomes a predeter-
mined amount, winding of said vyarn is
changed to another bobbin holder, character-
ized in that said yarn winding apparatus com-
prises:

a path formed along a closed loop for
guiding said plurality of bobbin holders (7, 8)
along a winding position, a doffing position, an
empty bobbin donning position, a stand-by po-
sition, a changing position and said winding
position; and

a means for independently moving said
plurality of bobbin holders (7, 8) along said
bobbin holders guiding path.

2. A yarn winding apparatus of an automatic bob-
bin changing type according to claim 1, char-
acterized in that said bobbin holders guiding
path formed in a closed loop is disposed on a
machine frame (1) of said yarn winding ap-
paratus, endless gear means (65, 66) is pro-
vided on said machine frame (1) along said
bobbin holders guiding path, and gears engag-
ing with said endless gear means are disposed
on supports of said bobbin holders.

3. A yarn winding apparatus of an automatic bob-
bin changing type according to claim 2, char-
acterized in that a plurality of said endless
gear means (65, 66) are spaced in a direction
of axes of said bobbin holders (7, 8), and said
supports of said bobbin holders have a plural-
ity of gears engaging with said plurality of
endless gear means.

4. A yarn winding apparatus of an automatic bob-
bin changing type according to claim 2 or 3,
characterized in that a plurality of endless
drive means, spaced in a direction of said axes
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of said bobbin holders (7, 8), are disposed
along said bobbin holders guiding path formed
in a closed loop, said endless drive means are
connected to said plurality of bobbin holder (7,
8), respectively.

A yarn winding apparatus of an automatic bob-
bin changing type according to claim 4, char-
acterized in that said endless drive means are
chains (82, 83) and said chains are driven by
motors (86, 87).
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