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Improvements in or relating to bobbin transport systems.

A drive unit (26) for driving one or more
bobbin carriers (16) along a track (2) of a bobbin
transport system, comprises track engaging
means (36) for engaging with the track (2) and
allowing the drive unit (26) to travel along the
track (2), a detector (52) for detecting position
indicators (54) spaced along the track (2) and
for producing detector signals, and computing
means (38) for receiving said detector signals
from the detector (562) and for computing the
location of the drive unit (26) on the basis of
said detector signals.

Jouve, 18, rue Saint-Denis, 75001 PARIS
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The invention relates to bobbin transport sys-
tems.

In the textile industry it is sometimes necessary
to transport bobbins around a textile machine. In the
case of textile machines comprising roving and spin-
ning frames it may be necessary to transport both full
and empty bobbins between the roving frames and
the spinning frames.

The invention seeks to provide a new and im-
proved bobbin transport system and parts thereof.

According to the invention there is provided a
drive unit for driving one or more bobbin carriers along
a track of a bobbin transport system, comprising track
engaging means for engaging with the track and al-
lowing the drive unit to travel along the track, a detec-
tor for detecting position indicators spaced along the
track and for producing detector signals, and comput-
ing means for receiving said detector signals from the
detector and for computing the location of the drive
unit on the basis of said detector signals.

The track engaging means may include one or
more wheels or rollers for engaging with the track.

In one embodiment of the invention, the detector
is a magnet detector for detecting magnets spaced
along the track.

The drive unit may be adapted for use where the
track has one or more junctions at which the track div-
ides into two branches and where the or each junction
is provided with a direction controlling device for con-
trolling the path which must be taken by the drive unit
at the junction.

In this case, the computing means may be adapt-
ed to produce control signals for controlling one or
more such direction controlling devices so as to en-
able the drive unit to travel along the track to a re-
quired location.

Preferably, the drive unit is adapted to start and
stop travelling along the track, and the computing
means controls when and where the drive unit starts
and stops.

In a preferred embodiment of the invention, the
drive unit further comprises connection means for re-
leasably connecting the drive unit to a bobbin carrier.

It will be appreciated that further bobbin carriers
could be connected to the bobbin carrier in order to
form aline or train of bobbin carriers connected to the
drive unit.

Conveniently, the connection means comprises a
latch mechanism for automatically connecting the
drive unit to the bobbin carrier when the drive unit and
the bobbin carrier are brought together so that the
connection means comes into contact with the bobbin
carrier.

In order to give the connection means two oppor-
tunities of successfully connecting the drive unit to
the bobbin carrier, the computing means may be
adapted to stop the drive unit justafter the connection
means comes into contact with the bobbin carrier,
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and then to immediately restart the drive unit.

Conveniently, the computing means is adapted to
send a release signal to the connection means when
it is required to disconnect the drive unit from the bob-
bin carrier, and the connection means is adapted to
automatically disconnect the drive unit from the bob-
bin carrier in response to said release signal from the
computing means.

The connecting means may comprise an electro-
magnet for causing the drive unit and the bobbin car-
rier to become disconnected.

In order to reduce the maximum acceleration ex-
perienced by the drive unit and the bobbin carrier
when the connection means is brought into contact
with the bobbin carrier, the drive unit may further
comprise shock absorbing means comprising a resil-
ient device adapted to compress or expand resiliently
when the connection means is brought into contact
with the bobbin carrier.

The drive unit may further comprise an electric
motor for driving the drive unit along the track.

In this case, the drive unit may also comprise a
rechargeable battery for powering the electric motor

Conveniently, when the rechargeable battery
needs recharging, the computing means is adapted to
stop the drive unit in a region of the track adapted for
recharging of the rechargeable battery.

In this case, the drive unit may further comprise
two electrically conducting members for automatically
contacting two terminals of a battery charging power
supply when the drive unit is located in said region of
the track adapted for recharging of the rechargeable
battery.

In one embodiment of the invention the drive unit
further comprises a rotatably driven wheel for driving
the drive unit along the track by means of frictional en-
gagement between the wheel and the track.

Preferably, the drive unit further comprises pres-
sure control means for increasing the pressure exert-
ed by the wheel on the track as the load on the drive
unit increases, so as to maintain sufficient frictional
engagement between the wheel and the track.

The pressure control means may operate for both
directions of travel of the drive unit along the track,
and may comprise a pivot member which pivotally
mounts the wheel to the drive unit so that the wheel
tends to pivot towards the track when driving the drive
unit along the track.

Additionally or alternatively, the drive unit may
comprise a rotatably driven toothed wheel for driving
the drive unit along the track by means of engage-
ment of the teeth of the tooth wheel within recesses
spaced along the track, or along parts of the track.

The drive unit may be adapted to be suspended
below the track.

The invention also provides a drive unit as descri-
bed above in combination with a bobbin carrier for
carrying at least one bobbin along the track and hav-
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ing means for engaging with the track.

The invention also provides a bobbin transport
system for transporting bobbins around a textile ma-
chine having at least one roving frame and at least
one spinning frame, comprising a bobbin track having
position indicators spaced along its length and includ-
ing a spinning track for transporting bobbins around
the or each spinning frame, a roving track for trans-
porting bobbins around the or each roving frame, and
a connecting track connecting the spinning track to
the roving track, and a drive unit as described above
for driving one or more bobbin carriers along the bob-
bin track.

Each position indicator may comprise atleast one
magnet.

In a preferred embodiment of the invention, the
bobbin track has a number of junctions at which the
bobbin track divides into two branches, and at least
one branch of the bobbin track is a storage branch for
storing bobbin carriers.

The spinning track may be provided with at least
one such storage branch for storing bobbin carriers.

Similarly, the roving track may be provided with
at least one such storage branch for storing bobbin
carriers.

Preferably, the or each junction is provided with
arespective direction controlling device for controlling
the path which must be taken by the drive unit at the
junction.

Preferably, if the computing means of the drive
unit is adapted to produce said control signals, the or
each direction controlling device is adapted to receive
said control signals from the computing means, and
to operate in response to said control signals.

The or each direction controlling device may com-
prise an elongate tapered member pivotally movable
between a first position in which it directs the drive
unit to travel along one branch of the bobbin track,
and a second position in which it directs the drive unit
to travel along another branch of the bobbin track.

In this case, the direction controlling device con-
veniently comprises an electromagnet for moving the
tapered member between said first and second pos-
itions.

If the drive unit has a rechargeable battery, the
bobbin track may comprise charging region provided
with charging means for automatically recharging the
rechargeable battery of the drive unit if and when the
drive unit stops in said charging region.

The charging region may conveniently be located
on the connecting track.

If the drive unit is provided with said toothed
wheel, one or more parts of the bobbin track may be
inclined to the horizontal and the bobbin transport
system may be provided with recesses extending
along the or each inclined part of the bobbin track, the
recesses being formed either in the bobbin track itself
or in a member positioned alongside the bobbin track,
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and being adapted to engage with the teeth of said
toothed wheel.

The invention will now be more particularly de-
scribed, by way of example only, with reference to the
accompanying drawings in which:

Figure 1 is a diagrammatic plan view of a bobbin

track of a bobbin transport system;

Figure 2 is an enlarged view of a portion of the

bobbin track shown in Figure 1;

Figure 3 shows a drive unit suspended from a

portion of the bobbin track;

Figure 4 shows a motor unit which forms part of

the drive unit of Figure 3;

Figure 5 is an end view of the motor unit shown

in Figure 4;

Figure 6 shows a number of bobbin carriers con-

nected together to form a line or train of bobbin

carriers, each bobbin carrier carrying two full
bobbins;

Figure 7 shows the bobbin carriers of Figure 6

where each bobbin carrier is carrying two empty

bobbins;

Figure 8 shows a shock absorbing device and a

connecting device which form part of the drive

unit of Figure 3;

Figure 9 is a sectional view through a part of the

bobbin track;

Figure 10 shows a junction of the bobbin track fit-

ted with a direction changing device;

Figure 11 shows the drive unit when located at a

charging region of the bobbin track;

Figure 12 is an end view of a battery unit forming

part of the drive unit of Figures 3 and 11; and

Figure 13 is a schematic side view of an alterna-

tive embodiment of the motor unit of the drive

unit.

A bobbin transport system 1 comprises a bobbin
track 2 connecting each roving frame 4 of a textile ma-
chine to each spinning frame 6 of the textile machine.
The bobbin track 2 comprises a roving track 8 for
transporting bobbins to and from the roving frames 4,
a spinning track 10 for transporting bobbins to and
from the spinning frames 6, and a connecting track 12
connecting the roving track 8 to the spinning track 10.

The bobbins 14 are carried along the bobbin
track 2 by bobbin carriers 16 which are connected to-
gether by rods 17 to form a train of bobbin carriers,
as shown in Figures 6 and 7. The bobbin transport
system may comprise a large number of such trains
of bobbin carriers. Each bobbin carrier 16 is adapted
to carry two bobbins 14 and is provided with two roll-
ers 18 adapted to run within and along the track 2.
The bobbin carriers 16 are driven along the bobbin
track 2 by means of the drive unit shown in Figure 3.

Returning to Figure 1, the bobbin track 2 compris-
es a number of junctions at each of which the bobbin
track divides into two branches. Some of these
branches are storage branches for storing bobbin car-
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riers. In particular, the roving track 8 is provided with
six storage branches 19 and the spinning track 10 is
provided with further storage branches 20. The stor-
age branches 19 are grouped together adjacent and
parallel to one another, whereas the storage branch-
es 20 are spread out along the length of some of the
spinning frames 6. The region marked Il in figure 1 is
shown in greater detail in Figure 2, which shows some
of the storage branches 20 being used to store both
full bobbins 22 and empty bobbins 24.

Referring to Figure 3, the drive unit 26 comprises
a battery unit 28, motor unit 30, shock absorbing de-
vice 32 and connecting device 34. The drive unit 26
is suspended from the bobbin track 2 by means of roll-
ers 36 which run within and along the bobbin track 2.
The motor unit 30, shown in greater detail in Figure 4,
comprises a computing device 38, an electric motor
40 powered by the battery unit 28, and a rubberwheel
42 driven by the motor 40. The rubber wheel 42 is
held against the lower side 44 of the track 2 by means
of a spring 46 and serves to drive the unit 26 along
the track 2.

A magnet detector 52 is provided at the top of the
motor unit 30 for detecting position indicators 54, each
comprising a magnet, spaced along the track 2, and
for sending detector signals to the computing device
38. The computing device 38 is programmed to com-
pute the location of the drive unit on the track 2 on the
basis of said detector signals received from the mag-
net detector 52. Some of the position indicators 54
may comprise two or more magnets 56, and the mag-
net detector 52 is capable of distinguishing between
position indicators 54 having different numbers of
magnets 56.

Figure 5 is an end view of the motor unit 30, which
is provided with a rotatably driven toothed wheel 48,
the teeth of which engage within recesses formed in
a side member 50 attached to one side of the track 2.
THe side member 50 is only positioned alongside
those parts of the track 2 which are inclined at more
than 20° to the horizontal.

Figure 8 shows the connecting device 34 and the
shock absorbing device 32 in greater detail. The con-
necting device 34 comprises a latch mechanism 58 for
engaging with a projecting member 60 (also shown in
Figures 6 and 7) connected to the end bobbin carrier
16 of a train of bobbin carriers 16. The projecting
member 60 automatically engages with the latch
mechanism 58 when the latch mechanism 58 and the
projecting member 60 are brought together. However,
in order to ensure that the projecting member 60 has
at least two chances of successfully engaging with
the latch mechanism 58, the computing device 38 is
programmed to cause the drive unit 26 to stop just af-
ter the latch mechanism 58 is brought into contact
with the projecting member 60, and then to imme-
diately restart the drive unit 26. The computing device
38 also controls an electromagnet 62 for releasing the
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latch mechanism 58 when it is required to separate
the drive unit 26 from a train of bobbin carriers 16.

The shock absorbing device 32 is positioned be-
tween the connecting device 34 and the motor unit
30, and is provided with two springs 64 adapted to re-
siliently compress when the latch mechanism 58 is
brought into contact with the projecting member 60.
THe shock absorbing device 32 thus serves to reduce
the maximum acceleration experienced by a train of
bobbin carriers 16 while being connected to the drive
unit 26.

Figure 9 shows the construction of the track 2,
which is of generally constant cross-sectional shape
along its length. The track 2 comprises an upper part
70 for connecting the track to supports ( not shown),
an enclosed part 72 for carrying electric cables and
wires 74, and a lower part 76 within and along which
the runners 36 and 18 of the drive unit 26 and bobbin
carriers 16 respectively travel.

Figure 10 shows one of the junctions of the bob-
bin track 2. The junction is provided with a direction
changing device 78 for directing the runners 36 and
18 along either a first branch 80 or a second branch
82 of the bobbin track 2. The direction changing de-
vice 78 comprises a tapered elongate member 84 piv-
otally movable between afirst position shown by solid
lines in Figure 10, and a second position shown by
dotted lines 86. When in the first and second posi-
tions, the tapered member directs the drive nit 26 and
bobbin carriers 16 along the first and second branch-
es 80 and 82 respectively. The tapered member 84 is
moved between the first and second positions by an
electromagnet 88 operating in conjunction with a
spring 89. The electromagnet 88 receives control sig-
nals from the computing device 38, and these control
signals control the position of the electromagnet 88
and thus of the tapered member 84. The computing
device 38 controls similar direction changing devices
at each junction of the track 2 in order to allow the
drive unit 26 to travel to and from any part of the track
2.

As shown in Figure 11 a charging region 90 is pro-
vided on the connecting track 12 for charging re-
chargeable batteries (not shown) contained within
the battery unit 28 of the drive unit 26. The charging
region 90 is provided with two terminals 92 of a bat-
tery charging power supply (not shown). Two electri-
cally conducting members 94 are provided at the top
of the battery unit 28 for contacting the two terminals
92. When the rechargeable batteries of the battery
unit 28 need recharging, the computing device 38
causes the drive unit 26 to stop in a position where the
two electrically conducting members 94 contact the
two terminals 92 thus enabling the battery to be re-
charged.

Figure 13 shows an alternative embodiment of
the motor unit 30, in which similar components are
labelled using the same reference numerals as in Fig-
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ure 4. The rubber wheel 42, which drives the motor
unit 30 along the track 2, is rotatably mounted on a
movable pivot plate 100 formed with first and second
projections 102 and 104. The first projection 102 is
adapted to engage within a first recess 106 when the
rubber wheel 42 drives the motor unit 30 in the direc-
tion indicated by arrow 108, and the second projec-
tion 104 is adapted to engage within a second recess
110 when the rubber wheel 42 drives the motor unit
30 in the direction indicated by arrow 112. A spring
114 is connected to the bottom of the pivot plate 100
in order to bias the rubber wheel 42 in a direction
away from the track 2.

In Figure 13, the pivot plate is shown in its first
position, in which the first projection 102 engages
within the first recess 106, and the rubber wheel 42
rotates anticlockwise, as indicated by arrow 1186, in or-
der to drive the motor unit 30 in the direction of arrow
108. It will be appreciated that the greater the load
which is transported by the motor unit 30, the more
firmly the first projection 102 bears against the first
recess 106, and the greater the pressure between
the rubber wheel 42 and the track 2. This ensures
that the rubber wheel 42 grips the track 2 more firmly
in the case of larger loads, so that there is always
enough friction between the rubber wheel 42 and the
track 2. In this embodiment, the toothed wheel 48
shown in Figure 5 may be dispensed with.

When the rubber wheel 42 is driven in a clock-
wise direction in order to drive the motor unit in the di-
rection of arrow 112, the pivot plate 100 automatically
moves to the left so that the second projection 104
engages within the second recess 110, and the first
projection 102 moves out of the first recess 106. The
pivot plate 100 is then located in a second position
(not shown), in which the required amount of friction
between the rubber wheel 42 and the track 2 is again
provided in the manner described above.

Because of the resilience of the rubber wheel 42,
the top of the rubber wheel 42 forms a flat surface
116 against the lower side 44 of the track 2. The re-
silience of the rubber wheel 42 ensures that the rub-
ber wheel 42 always maintains contact with the lower
side 44 of the track 2 as the pivot plate 100 moves be-
tween its first and second positions. The rubber
wheel 42 is driven by a drive belt 118, which is in turn
driven by the motor 40. If necessary, the motor 40 and
drive belt 118 can be arranged to move with the pivot
plate 100, when the pivot plate 100 moves between
its first and second positions, in order to ensure that
the motor 40 continues to drive the rubber wheel 42
in both the first and second positions of the pivot plate
100.

Claims

1. A drive unit (26) for driving one or more bobbin
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carriers (16) along a track (2) of a bobbin trans-
port system, comprising track engaging means
(36) for engaging with the track (2) and allowing
the drive unit (26) to travel along the track, char-
acterised in that the drive unit (26) further com-
prises a detector (52) for detecting position indi-
cators (54) spaced along the track (2) and for pro-
ducing detector signals, and computing means
(38) for receiving said detector signals from the
detector (52) and for computing the location of
the drive unit (26) on the basis of said detector
signals.

A drive unit as claimed in Claim 1, characterised
in that the computing means (38) is adapted to
produce control signals for controlling one or
more direction controlling devices (78) arranged
at junctions of the track (2) so as to enable the
drive unit (26) to travel along the track (2) to a re-
quired location.

Adrive unit as claimed in Claim 1 or 2, character-
ised in that the drive unit (26) comprises connec-
tion means (58) for automatically connecting the
drive unit (26) to a bobbin carrier (16) when the
drive unit (26) and the bobbin carrier (16) are
brought together.

A drive unit as claimed in Claim 3, characterised
in that the computing means (38) is adapted to
stop the drive unit (26) just after the connection
means (58) comes into contact with the bobbin
carrier (16), and then to immediately restart the
drive unit (26), in order to give the connection
means (58) two opportunities of successfully
connecting the drive unit (26) to the bobbin car-
rier (16).

Adrive unit as claimed in Claim 3 or 4, character-
ised in that the computing means (38) is adapted
to send arelease signal to the connection means
(58) when it is required to disconnect the drive
unit (26) from the bobbin carrier (16), and the
connection means (58) is adapted to automatical-
ly disconnect the drive unit (26) from the bobbin
carrier (16) in response to said release signal
from the computing means (38).

A drive unit as claimed in any of Claims 3 to 5,
characterised in that the drive unit (26) further
comprises shock absorbing means (32) compris-
ing aresilient device (64) adapted to compress or
expand resiliently when the connection means
(58) is brought into contact with the bobbin carri-
er (16), in order to reduce the maximum acceler-
ation experienced by the drive unit (26) and the
bobbin carrier (16) when the connection means
(58) is brought into contact with the bobbin carri-
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er (16).

A drive unit as claimed in any preceding claim,
characterised in that the drive unit (26) also com-
prises an electric motor (40) for driving the drive
unit along the track, and a rechargeable battery
(28) for powering the electric motor (40), and the
computing means (38) is adapted to stop the
drive unit (26) in a region of the track (2) adapted
for recharging of the rechargeable battery (28)
when the rechargeable battery (28) needs re-
charging.

A drive unit as claimed in any preceding claim,
characterised in that the drive unit (26) further
comprises a rotatably driven wheel (42) for driv-
ing the drive unit (26) along the track (2) by
means of frictional engagement between the
wheel (42) and the track (2), and pressure control
means for increasing the pressure exerted by the
wheel on the track as the load on the drive unit
increases, so as to maintain sufficient frictional
engagement between the wheel and the truck.

A bobbin transport system for transporting bob-
bins (14) around a textile machine having at least
one roving frame (4) and at least one spinning
frame (6), comprising a bobbin track (2) having
position indicators (54) spaced along its length
and including a spinning track (10) for transport-
ing bobbins (14) around the or each spinning
frame (6), a roving track (8) for transporting bob-
bins (14) around the or each roving frame (4), and
a connecting track (12) connecting the spinning
track (10) to the roving track (8), and a drive unit
(26) as claimed in any of Claims 1 to 8 for driving
one or more bobbin carriers (16) along the bobbin
track (2).

A bobbin transport system as claimed in Claim 9,
characterised in that each position indicator (54)
comprises at least one magnet.
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