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(54) BOBBIN HANDLER

(57)  Disclosed herein is a device (1) for winding and
unwinding flexible materials. The device (1) comprises a
bobbin (5) and a handler (50). The bobbin handler (50)
has two arms (3,4) moveably mounted to opposite ends
of asupport frame. The arms (3,4), are movable between
a first position in which both arms (3, 4) are extended
outwards of the support frame to a width greater than
that of the bobbin, and a second position in which the

Figure 1

ends of the arms rotationally engage with the ends of the
bobbin (5) through the central axis of the bobbin (5). The
engagement between the ends of the bobbin and each
respective arm (3,4) is defined by a male conical projec-
tion (30) and mutual circular recess (17a, 17b), and in
the second position the male conical projections (30) are
received within the respective recesses (17a, 17b).
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Description
Field of the Invention

[0001] The present invention relates to a device for
winding and unwinding flexible materials. More particu-
larly the presentinvention relates to a device comprising
a bobbin and a handler.

Background to the Invention

[0002] A bobbin or spool is generally known as a spin-
dle or cylinder, with or without flanges, on which yarn,
thread, wire, pipe, tape, film or other flexible material is
wound. Bobbins are typically found in industrial textile
machinery, as well as in sewing machines, fishing reels,
tape measures, film rolls, cassette tapes, within electron-
ic and electrical equipment, and for various other appli-
cations, such as in the agricultural industry for winding
thereon various lengths of pipes.

[0003] A handleris generally recognised as the device
which supports the bobbin and allows it to rotate. In some
cases the handler can actually cause the rotation of the
bobbin to wind or unwind the material onto the bobbin.
The handler enables the bobbin to be moved from place
to place.

[0004] In the field of agriculture, bobbins are used for
lengths of pipes, such as slurry pipes, or for lengths of
twine. When used for slurry pipes, it is conventional for
the bobbins to be handled using a handler mounted on
a tractor or other similar vehicle. This allows the bobbin
to be transported about and the pipe accurately wound
on or unwound from the bobbin. To do this handlers are
constructed into arigid 'U’ shaped frameworks. Each arm
of the ‘U’ shaped support has a sort of upward hook at
each end which is designed to fit an axial projection on
each side of the bobbin. The frame is constructed so that
the distance between the hooks (which is fixed) is the
same as the length of the bobbin between the axial pro-
jections at each opposite end of the bobbin. Then all the
user has to do is drive the handler to the bobbin, lower
the handler so that the hooks are below the level of the
projections and then drive forward and lift the handler so
that the projections engage with the hooks. The bobbins
are thus supported for rotation by the handler.

[0005] To rotate the bobbins, traditionally one arm of
the handler, has a motor. The motor has a cog on it, which
either engages directly with a cog on the end of the bob-
bin, or requires a chain to be linked between said cog
and the cog on the bobbin. Pulleys may alternatively be
used.

[0006] There are a number of problems with these ar-
rangements though. If the user does not sufficiently lower
the handler, then the hooks are not lowered far enough
and all they succeed in doing is knocking the projections
and therefore the bobbin away from handler. This can
damage the handler or the bobbin. Over time also and
due to wear and weight of the pipe wound on the bobbin,
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the interaction between the cogs/pulleys becomes inef-
fective, and the drive power is lost. Also when engaging
and disengaging the bobbin, the cogs can smash into
each other, without the bobbin being allowed to rotate.
This can damage the teeth on the cogs, again leading to
ineffective rotation. Further, after picking up the bobbin
the user is required to retain the bobbin within the arms
of the frame, by covering the hooks in some way, perhaps
by a guard or safety pin. This prevents injury or the bobbin
falling out of the handler. Thus a secondary action on the
part of the driver is required, which takes time. When the
bobbin is required to be disengaged, then the driver has
to get off the tractor again and release the guards/safety
pins first, before lowering the handler. This all takes time.
Furthermore, the user of such bobbins and handlers, can
only pick up the bobbins by approaching the bobbin from
below with the handler. This again takes time as often
the user is working blind and can’t see for the correct
placement of the hooks to engage the pins correctly. Con-
sequently if too far left or right, the user has to lower the
handler again, reverse, change direction, and approach
the bobbin again from a differentangle. All this takes time.
[0007] Previous examples of devices for winding and
unwinding are described in US5895197, NO2161355,
US5988555, US5033687 and US5312057.

[0008] There has now been devised a device which
substantially overcomes and/or otherwise mitigates the
above referenced and/or other disadvantages associat-
ed with the prior art.

Summary of the Invention

[0009] In an aspect of the invention there is provided
a device as defined in claim 1.

[0010] The device according to the invention is advan-
tageous because the movement of the arms from the first
position to the second position allows the user to operate
the handler and approach a bobbin to engage it from
above or from the side or indeed, from below. This is
beneficial where access to the bobbin may be restricted.
The movement of the arms also has the benefit that if
the handler is not lined up accurately with the bobbin it
does not matter. For example if the handler approaches
the bobbin from an offset direction laterally. In this in-
stance, as the arms move from the first position to the
second position, one arm will contact the respective side
of the bobbin and engage with the bobbin first. As the
arms are moveably powered, the contacted arm is then
capable of pushing the bobbin sideways until the oppo-
site arm engages fully. Engagement and disengagement
of the bobbin is thus effected by moving of the arms from
the first position to the second position and vice versa.
There are no secondary actions on the part of the user
and a surprising amount of time is saved. With the arms
constantly engaged with the bobbin by virtue of their
moveability, there no chance that the drive member and
drive receiver will either wear over time or become dis-
engaged due to the weight of the bobbin with the pipe.
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Even if the weight increases and there is flex in the ar-
rangement the arms keep the pressure on the sides of
the bobbin and drive member engaged effectively. Fur-
ther to this, the conical projection and mutual recess that
defines the connection between the bobbin and each arm
has a number of advantages. The first is to allow for fur-
ther error on the part of the user operating the handler
when attempting to engage the bobbin. The use of the
defined connection means that the engagement process
of the arms with the bobbin is self-centering. This means
that the central axis of the bobbin aligns itself coaxially
with the ends of the arms. In other words, if the handler
is too far aft or forward or up or down, or angled incorrectly
then it does not matter. The projections and recesses will
force the bobbin into the correct aligned engagement as
the arms move from the first position to the second po-
sition. This again means that a surprising amount of time
is saved in manipulating the bobbin. The second advan-
tage is that it allows the handler to pick up the bobbin
from the ground and the user of the handler to move it
about as they please as in the second position the male
conical projections are received within the respective re-
cesses. Thus the handler supports the weight of the bob-
bin and the material wound thereon.

[0011] Preferably the device is mountable to a vehicle.
This allows the bobbin to be transported from location to
location.

[0012] Each arm may be movable between the first
and second position by means of any actuator. This
means that no manual powering of the arms is required.
Powered in the context of the invention means of suffi-
cient force to overcome the weight of the bobbin. The
actuator may be electric, air powered, or other gas pow-
ered. Preferably, each arm is movable between the first
and second position by means of an hydraulic actuator.
This provides the necessary power required, easily and
effectively, given most agricultural machines have hy-
draulic connections and devices already present. They
also take up minimal space and weight.

[0013] Suitable examples of moveable mountings of
the arms to the opposite ends of the support frame in-
clude but are not limited to scissor mounting, slide mount-
ing, rail mounting, telescopic mounting, hinged mounting
or cantilever mounting. Preferably the two arms are
hingedly mounted to the opposite ends of the support
frame, as this surprisingly provides the necessary
strength with the least weight increase and greatest
space saving.

[0014] The male conical projection between the arms
and the bobbin may be formed on the respective end of
the bobbin and extend outwards towards the respective
arm. In such ascenario, each armis formed with a circular
recess to receive said projection in use. It will be recog-
nised that whilst this is possible, it does mean that the
width of the bobbin is substantially increased. Preferably
therefore the male conical projection is formed on the
part of each arm that rotationally engages with the bobbin
and the circular recess is formed in each end of the bob-
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bin, and inthe second position the male conical projection
of each arm is received within the respective recess of
each end of the bobbin.

[0015] The drive member comprises at least one en-
gagement pin and the drive receiver comprises a plate
having at least one socket configured to receive the pin
in use so as to mutually engage the drive member with
the drive receiver. This effectively engages the drive
member with the drive receiver and therefore the motor
to the bobbin. Suitable motors include electric motors or
hydraulic motors. The drive motor may be rotatably at-
tached to the drive member directly or indirectly, that is
to say by a direct drive or through a gear box. Thus the
drive motor may be a geared motor. An example of a
suitable geared motors includes but are not limited to
epicyclic gear motors. Preferably the motor is an hydrau-
lic motor. This has the benefit of producing the power
required and the controllability and the ability to utilise
100% of the drive power.

[0016] Itis advantageous to provide a plurality of sock-
ets on the drive receiver for the at least one pin to engage
with, and similarly itis advantageous to provide a plurality
of pins on the drive member. This means that there is
minimal rotation of the motor/drive member in use before
the in engages with a respective socket. It also means
that the force of rotation can be spread about the surface
of the plat comprising the sockets. Thus there can be no
tendency for the rotation force to be delivered unevenly
to the bobbin during rotation.

[0017] Toreduce wearonthe plate, and allow the arms
to reach their second position immediately, the pin is
movable inwards and outwards of the drive member and
is biased outwards of the drive member for engagement
with the socket. Thus when the arms engage onto the
side of the bobbin in the second position and the pin is
not aligned with its respective socket, the plate pushes
the pin inwards against the bias. As the motor rotates the
pin moves around until it reaches a respective socket
and at which point the bias pushes the pin outwards and
into the socket. Thus there is a positive engagement of
the pin or pins in the respective socket or sockets, and
no chance of damage to the pin or pins or the drive mech-
anism as the bobbin is attached/engaged to the handler.
[0018] Preferably the support frame also supports a
guide rail. This supports any material being wound onto
the bobbin or off from the bobbin and assists with align-
ment of the material onto the bobbin.

[0019] The invention will now be described by way of
example only and with reference to the accompanying
drawings in which like references represent like parts.

Brief Description of the Drawings
[0020]
Figure 1 shows a front right perspective view of an

embodiment of the device,
Figure 2 shows a right perspective view of the bobbin
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of figure 1

Figure 3 shows a top plan view of the device of figure
1,

Figure 4 shows a front left perspective view of the
device of figure 1,

Figure 5 shows arear perspective view of the device
of figure 1,

Figure 6 shows a front perspective view of the device
of figure 1 with the arms in the first position,

Figure 7 shows a perspective view of the right hand
arm of the device of figure 1 with the arm in the first
position,

Figure 8 shows a cutaway cross section of the en-
gagement pin of the device of figure 1, and

Figure 9 shows an exploded view of the right hand
arm of the device of figure 1.

Detailed Description of the lllustrated Embodiment

[0021] An example of the device is shown in figure 1.
The device is generally designated 1 and comprises a
handler generally designated 50 and a bobbin generally
designed 5. The handler 50 comprises a support frame
2 having two arms 3, 4, one at each end of the support
frame 2. Supported by the arms 3, 4 is a bobbin 5. Each
arm 3, 4 is hingedly mounted to the support frame 2 at
respective hinges 6 and 7. Two hydraulic rams 8 and 9
are mounted to the support frame 2 and each connects
to a position on the respective arm 3, 4 just aft of the
hinge 6, 7. Aft in this case means on the opposite side
of the device 1 to the bobbin 5. A guide rail 10 is support
by the frame 2 above the bobbin 5.

[0022] Each arm 3, 4 projects forward of the support
frame 2 at generally right angles to the frame 2 when in
the second position (which is that shown in figure 1, and
figures 3-5). At the end of the arm 3 not connected to the
support frame (i.e. the distal end) there is mounted a
hydraulic motor 11. The motor 11 is fixed on the arm 3
so it cannot rotate with respect to the arm 3. The spindle
35 (not shown in figure 1, but clearly shown in figure 9)
of the motor 11 extends through the arm 3 and is rota-
tionally connected to the central gear (not shown) of an
epicyclic gear box 36. The external gears (not shown) of
the gear box 36 are coupled rotationally to the gear hous-
ing of the gear box 36 which is bolted to the drive member,
which in this example is an oval shaped plate 12. Thus
in use, the plate 12 rotates with respect to the arm 3 when
the motor 11 is activated. The gearbox 36 changes the
speed of rotation of the drive member with respect to the
speed of rotation of the spindle 35 so as to deliver more
control to the rotation of the bobbin eventually. In the
second position, as shown in figure 1, the oval plate 12
engages with plate 13a which is a circular plate at the
end of the bobbin 5. In this example there is a spacer
plate (not shown) between the plate 12 and the plate 13a,
but in other examples the two plates 12 and 13 contact
each other directly.

[0023] The plate 13a is shown in figure 2 which shows
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a right perspective view of the bobbin of figure 1. The
bobbin 5 is made up of a hollow tube 14. Connected to
each opposite end of the tube 14 is a wheel shaped mem-
ber 15, 16. These members might otherwise be de-
scribed as side flanges 15 and 16. Plate 13a is mounted
to the centre of the member 15 on the outside surface.
The plate 13a has a central opening 17a which allows
access to the bore of the tube 14. The plate has twelve
sockets 18a distributed evenly around the circumference
of the plate 13a. The sockets 18a are openings in the
plate 12, and actually align with corresponding openings
made in the flange 15 as well. Thus the sockets 18a ex-
tend through both the plate 13a and the flange 15 of the
bobbin 5. A similar plate to plate 13a referenced as 13b
is mounted on the outside of flange 16 (see figure 4).
Thus each end/side of the bobbin 5 is the same.

[0024] Returning to figure 1, the oval shaped plate 12
has mounted to it two pin housings 20. The pin housings
20, house pins 21 shown more closely in figures 7 and
8. The pins 21 extend outwards of the plate 12 (i.e. to-
wards the bobbin 5) and will be described in greater detail
later.

[0025] Figure 3 shows a plan view of the device 2. The
arm 4 does not have mounted thereon a motor, and there-
fore does not have the equivalent of the plate 12.
[0026] A better view of the arm 4 can be seen in figure
4. This also shows the plate 13b which is the equivalent
of plate 13a, but mounted to the opposite side of the
bobbin in the same manner as plate 13a. The plate 13b
again has twelve sockets numbered 18b in this case and
a central opening which is equivalent to central opening
17a (covered by the arm in this case, but otherwise 17b).
Thus each side/end of the bobbin 5 is the same. The
inclusion of the plate 13b here on the bobbin is in case
the bobbin is ever turned over and to allow the bobbin to
be picked up from the opposite direction.

[0027] Figure 5 shows the rear of the device. In this
example, the device is for agricultural use in handling
slurry pipes. So a three point linkage 25 is provided on
the support frame 2. Stands 26 are also present to sup-
port the device 1 when it is not being used.

[0028] Inalloffigures 1-5it can be seenthatthe mount-
ings of the motor 11, plate 12, plates 13a and 13b, open-
ings/recesses 17a and 17b, tube 14, flanges 15, 16, and
all other mountings at the ends of each arm 3, 4 are co-
axial with the central axis of the bobbin 5. Thus, for ex-
ample the plates 13a and 13b are mounted in the centre
of flanges 15 and 16. Thus the length of each arm 3, 4
is just longer than the radius of the bobbin 5 to allow for
unhindered rotation of the bobbin.

[0029] Figure 6 shows the device 1 in the first position.
In this position the hydraulic rams 8, 9 have been retract-
ed causing the arms 3, 4 to pivot outwards of the bobbin.
This has exposed the conical projections 30a on the arm
3 and the similar conical projection 30b on arm 4. The
projections 30a and 30b are at the end of each arm 3, 4.
The conical projection 30a of the right arm 3 is shown
more clearly in figure 7. The projection 30a is attached
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at its base (the widest part) to the plate 12. It therefore
rotates with plate 12. Projection 30b is attached at its
base to a bearing 19 retained by the arm 4 so is freely
rotatable.

[0030] Figure 8 shows the housing 20 for a pin 21. The
housing 21 is a metal case within an opening 22 through
which the pin extends The pin 21 is movable within the
inside of the housing 20 and is retained therein by a pin
head 23 which is wider than the opening 22. An extension
spring 24 is positioned in a recess 27 of the pin 21 and
engages with the ends of the recess 27 and the end wall
28 of the housing. Thus the pin 21 is biased outwards of
the opening 22. Each housing 20 is mounted to the plate
12 diametrically opposite one another and the pins 21
project through openings in the plate 12 (not shown). As
can be seen in figure 7 the pins project outwards of the
plate 12 in a biased manner.

[0031] In use of the device in this example, the device
1 may be mounted to the front or rear of a tractor using
the three point linkage 25. The hydraulics connections
powering the rams 8, 9 and the motor 11 are connected.
The rams 8, 9 are actuated so the device adopts the first
position as shown in figure 6. This moves the conical
projections 30a, 30b to a position which is wider than the
bobbin 5 (as in figure 6). The user than drives the tractor
to approach the bobbin 5. In the approximate location,
the user releases the rams 8, 9 and the arms 3, 4 move
inwards towards the respective recesses 17a and 17b of
the bobbin 5. Any miss alignment of the bobbin with re-
spect to the arms is allowed for by the conical projections
30a and 30b, which bring the bobbin so that it is coaxial
with the end of arms 3, 4 and the bobbin has a central
axis which is generally parallel to the longitudinal axis of
the support frame 2, as described above. This self-align-
ing feature greatly speeds up the attachment of the bob-
bin 5 to the handler 50. As the conical projection 30a
enters the recess 17a, and projection 30b enters recess
17b, the ends of the pins 21 (which are only on the plate
12), if not immediately aligned with any of the sockets
18a will contact the surface of the plate 13a in the region
between neighbouring sockets 18a. The pins 21 are
therefore pushed inwards into the housing 20, allowing
the arms 3, 4 to reach their final position, which is where
the projections 30a, 30b are fully received within the re-
spective recesses 17a, 17b, as shown in figures 1, and
figures 3-5 and which is referred to as the second posi-
tion. In this position, the weight of the bobbin 5 is sup-
ported by the conical projections 30a and 30b and there-
fore the arms 3, 4. However, before the user lifts the
handler 50 the user must make sure that the pins 21
engage with/enter the sockets 18a. Todo so, before lifting
the bobbin 5, the user activates the motor 11 which ro-
tates the plate 12 and therefore the pins 21. As soon as
the pins 21 are aligned with the respective sockets 18a,
they are allowed to spring outwards due to the bias and
they enter the sockets 18a. The plate 12 is thereby locked
with the plate 13. On the opposite side of the bobbin 5,
the conical projection 30b engages with the recess 17b
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in the same way, but the conical projection on arm 4 is
just rotationally mounted by a bearing 19 to the arm 4
and not driven in any way. So said projection 30b acts
as a supporting bearing for the bobbin 5. On the arm 3,
once the pins 21 are engaged into the sockets 18a, and
on arm 4 once the projection 30b is fully engaged into
the recess 17b, the user is then free to lift the handler
50, which lifts the bobbin 5 and they can move it where
ever they like. Further activation of the motor 11 causes
the bobbin 5 to rotate, either winding or unwinding the
material on the bobbin, preferably over the guide rail 10
to allow for accurate winding and unwinding of the ma-
terial onto and off the bobbin 5. Even ifthe bobbin 5 and/or
arms 3, 4 flex the motor 11 will continue to drive the bob-
bin 5 due to the positive biased engagement of the pins
21 into their respective sockets 18a. Furthermore, due
to the housings 20 being mounted diametrically opposite
one another, the pins 21 engage with the plate 13 dia-
metrically opposite one another, which means the force
from the motor 11 is distributed evenly through the bobbin
5. There is no chance therefore of any twisting force
caused by the motor 11. When the bobbin 5 is required
to be taken out of the handler 50, the user lowers the
handler 50 so that the bobbin touches the ground. They
then move the arms 3, 4 from the second position to the
first position by the reverse motion of the hydraulic rams
8, 9 and then the user can drive the handler away from
the bobbin easily.

[0032] The example provided herein with respect to
Figures 1- 8 is for an agricultural device 1 where the han-
dler 50 and a bobbin 5 are used to move slurry pipes.
Thus slurry pipes are wound onto and off the bobbin 5 in
use. It will be appreciated that the device 1 may also be
used for manipulating (i.e. winding and unwinding, and
transporting from place to place) wire, cable, other forms
of pipe, fibre, or other long sections of material such as
flexible continuous matting of the type used to stabilise
ground spaces for vehicular access and as used in in-
dustry and the military, or such as netting, for example
of the type used to protect ground plants such as brassi-
cas from insects.

[0033] In another example of the invention, which is
not illustrated, the device 1 is substantially as described
above, except that the bobbin has extending from each
of its ends coaxial with the central axis a conical male
projection. This is instead of and similar to the projection
30 fromthe arms 3 and 4. The projections from the bobbin
covers the openings/recesses 17a and 17b. In the plate
12 on the arm 3, instead of the projection, there is an
central circular recess also coaxial with the axis of the
motor and the bobbin. At the end of the arm 4, there is a
plate with a central circular recess. The plate is rotation-
ally mounted to the end of the arm using bearing 19. In
use when in the second position, which is when the arms
3,4 are engaged with the sides of the bobbin, the projec-
tions on the bobbin are received within the respective
recesses within the plate 12 on arm 3 and on the arm 4.
[0034] In another example of the invention, not illus-
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trated, the device is substantially the same as above,
except thatinstead of the arms being hingedly connected
to the ends of the support bar, the support bar has slidably
mounted within each of its ends an extension bar. This
extension bar is supported by the internal structure of the
support bar and can slide in and out of the end of the
supportbar as required. Movement of the extension bars
in and out is effected by hydraulic rams which are mount-
ed internal of the support bar, or engage with the exten-
sion bar externally through an opening in the support bar.
The free ends of each extension bar have welded thereto
the arms 3, 4. Alternatively the arms 3, 4 and the respec-
tive extension bar may be a single piece of material. The
arms 3, 4 are thus fixed in the first and second position
at generally right angles to the support bar. Thus in ac-
tuating the rams, instead of the arms rotating with respect
to the support bar in moving from the first position to the
second position, their angle does not change, but the
effect is the same, which is move the extension bars out-
wards or inwards to increase or decrease the separation
of the ends of the arms to allow the bobbin therebetween.

Claims

1. A device for winding and unwinding flexible materi-
als, the device comprising a bobbin (5) and a handler
(50), the bobbin (5) having two opposite ends, the
handler (50) comprising a longitudinal support frame
(2) with two arms (3,4) moveably mounted to oppo-
site ends of the support frame (2), each arm (3,4)
having an end distal from the mounting to the support
frame (2), the arms (3,4) being movably powered
between a first position in which both arms are ex-
tended outwards of the support frame (2) to a width
greater than that of the bobbin (5), and a second
position in which the ends of the arms (3,4) rotation-
ally engage with the ends of the bobbin (5) through
the central axis of the bobbin (5), a drive motor (11)
being mounted to the end of at least one of the arms
(3,4), the drive motor (11) having rotatably attached
thereto a drive member (12) which mutually engages
with a drive receiver (13) on the respective end of
the bobbin (5), and wherein actuation of the drive
motor (11) with the arms (3,4) in the second position
causes the bobbin (5) to rotate, the engagement be-
tween the ends of the bobbin (5) and each respective
arm (3,4) being defined by a male conical projection
(30a, 30b) and mutual circular recess (17a, 17b),
and in the second position the male conical projec-
tions are received within the respective recesses,
the device being characterised in that the drive
member (12) comprises at least one engagement
pin (21)and the drive receiver comprises aplate hav-
ing at least one socket (18) configured to receive the
pin (21) in use so as to mutually engage the drive
member (12) with the drive receiver (13) and wherein
the pin (21) is movable inwards and outwards of the
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drive member (12) and is biased outwards of the
drive member (12) for engagement with the socket
(18).

A device according to claim 1, wherein the device is
mountable to a vehicle.

A device according to claim 1 or claim 2, wherein
each arm (3,4) is movable between the firstand sec-
ond position by means of an hydraulic actuator (8,9).

A device according to any preceding claim, wherein
the two arms are hingedly mounted to the opposite
ends of the support frame (2).

A device according to any preceding claim, wherein
the male conical projection is formed on the part of
each arm that rotationally engages with the bobbin
(5) and the circular recess is formed in each end of
the bobbin (5), and in the second position the male
conical projection of each arm is received within the
respective recess of each end of the bobbin (5).
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Figure 1
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Figure 5

Figure 6
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