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EXTRUSION PLANT LOCOMOTION SYSTEM

TECHNICAL FIELD

[0001] This 1invention relates broadly to the field of
plastics extrusion, and more specifically to a locomotion
system for a mobile plastics extrusion plant for producing

monolithic lengths of pipe.

BACKGROUND ART

[0002] The following discussion of the background art is
intended to facilitate an understanding of the present
invention only. The discussion 1s not an acknowledgement or
admission that any of the material referred to is or was part
of the common general knowledge as at the priority date of

the application.

[0003] Applicant has developed technology relating to a
mobile plastics extrusion plant capable of producing
continuous or monolithic pipe, as described in Australian
Patent No. 2012220369. Such extrusion plant is generally used
for manufacturing an extruded plastics product, such as
pipeline, in a remote location. In order to achieve this, the
plant comprises a number of assemblies that are typically
housed on semitrailers so that the plant can be moved and
deployed at a remote location where pipeline installation is

required.

[0004] In order to continuously manufacture the extruded
monolithic pipe, the plant 1is situated where required and
deployed 1in a stationery position, with guide rollers

supporting and guiding the extruded pipe from an elevated
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height of the mobile plant to ground level. With such guide
rollers, the pipeline 1is then expelled and pushed where

needed as it exits the extrusion plant.

[0005] Applicant has developed an improvement to the
operational ©practices of its mobile extrusion plant,
particularly in remote locations where the positioning of
such monolithic pipelines is problematic due to rough or

uneven terrain.

[0006] The current invention was conceived with this

problem in mind.

SUMMARY OF THE INVENTION

[0007] According to a first aspect of the invention there
is provided a locomotion system for an extrusion plant
operatively producing monolithic pipe, said locomotion system
comprising:

a continuous track assembly mountable to the extrusion
plant and configured to move the extrusion plant at a
particular extrusion rate;

a sensing arrangement configured to sense dynamically
such extrusion rate at which the extrusion plant discharges
extruded pipe; and

a controller arranged in signal communication with the
continuous track assembly and sensing arrangement, said
controller configured to control the track assembly such that
the extrusion plant 1is displaced commensurate with the
dynamically sensed extrusion rate, so that discharged pipe is

able to be laid in situ.
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[0008] Typically, the continuous track assembly comprises

a tractor unit to which the extrusion plant is hitchable.

[0009] In such an embodiment, the continuous track
assembly includes a suitable mount for mounting to the
extrusion plant, such as a turntable hitch, a semi-trailer

coupling, a fifth wheel coupling, a drawbar, or the like.

[0010] Typically, the continuous track assembly includes a
prime mover, such as an internal combustion engine, electric
motor, or the like. The prime mover may include a suitable

gearbox, torque converter, or the like.

[0011] In an embodiment, the continuous track assembly
comprises a demountable continuous track configured to be
fitted about existing wheels of a trailer on which parts of

the extrusion plant are supported.

[0012] Typically, the sensing arrangement comprises an
existing extrusion management system of the extrusion plant
which is configured to report the extrusion rate as part of

the extrusion process.

[0013] In an embodiment, the sensing arrangement comprises
a transducer configured to transform a rate at which extruded
pipe 1s discharged from the extrusion plant into a signal
receivable by the controller as the extrusion rate, such as a

digitizer, or the like.

[0014] In an embodiment, the transducer comprises a linear
position sensor, an ultrasonic sensor for monitoring a wall
thickness of extruded pipe, a linear variable differential

transformer, and/or the like.
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[0015] Typically, the controller 1s configured to be
programmed with a predetermined route along which extruded
pipe is to be laid, sald controller configured to
automatically follow such route using GNSS tracking. It is to
be appreciated that reference herein to ‘GNSS’ generally
refers to any suitable Global Navigation Satellite System
able to provide autonomous geo-spatial positioning, including
the GPS, GLONASS, Galileo, Beidou and other regional

satellite systems.

[0016] Typically, the controller includes input sensors to
facilitate autonomous or semi-autonomous operation, such as

camera, radar, lidar and/or the like.

[0017] Typically, the controller includes a wireless
signal transceiver via which the controller 1s remote

operable by means of a suitable remote control.

[0018] Typically, the controller includes a human-machine

interface to allow manual control of the locomotion system.

[0019] Typically, the controller comprises any suiltable
processor or microcontroller configured to receive input,
perform logical and arithmetical operations on a suitable
instruction set, and provide output, as well as transitory
and/or non-transitory electronic storage, such as a

programmable logic controller (PLC), or the like.

[0020] In an embodiment, the locomotion system includes a
pipe fixture for securing pipe thereto so that pipe can be
drawn or pulled from the extrusion plant by the locomotion

system when said plant is stationery.
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[0021] According to a second aspect of the invention there
is provided an extrusion plant for producing monolithic pipe,
said plant comprising:

a continuous track assembly configured to move the
extrusion plant at a particular extrusion rate;

a sensing arrangement configured to sense dynamically
such extrusion rate at which the extrusion plant discharges
extruded pipe; and

a controller arranged in signal communication with the
continuous track assembly and sensing arrangement, said
controller configured to control the track assembly such that
the extrusion plant is displaced commensurate with the sensed
extrusion rate, so that discharged pipe is able to be laid in

situ.

[0022] Typically, the continuous track assembly comprises
a tractor unit mounted to the extrusion plant via a suitable

decoupleable mounting.

[0023] Typically, the continuous track assembly includes a
prime mover, such as an internal combustion engine, electric
motor, or the like. The prime mover may include a suitable

gearbox, torque converter, or the like.

[0024] In an embodiment, the continuous track assembly
comprises a demountable continuous track fitted about
existing wheels of a trailer on which parts of the extrusion

plant are supported.

[0025] Typically, the sensing arrangement comprises an
existing extrusion management system of the extrusion plant
which is configured to report the extrusion rate as part of

the extrusion process.
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[0026] In an embodiment, the sensing arrangement comprises
a transducer configured to transform a rate at which extruded
pipe 1s discharged from the extrusion plant into a signal
receivable by the controller as the extrusion rate, such as a

digitizer, or the like.

[0027] In an embodiment, the transducer comprises a linear
position sensor, an ultrasonic sensor for monitoring a wall
thickness of extruded pipe, a linear variable differential

transformer, and/or the like.

[0028] Typically, the controller 1s configured to be
programmed with a predetermined route along which extruded
pipe is to be laid, sald controller configured to

automatically follow such route using GNSS tracking.

[0029] Typically, the controller includes input sensors to
facilitate autonomous or semi-autonomous operation, such as

camera, radar, lidar and/or the like.

[0030] Typically, the controller includes a wireless
signal transceiver via which the controller 1s remote

operable by means of a suitable remote control.

[0031] Typically, the controller includes a human-machine

interface to allow manual control of the locomotion system.

[0032] In an embodiment, the locomotion system includes a
pipe fixture for securing pipe thereto so that pipe can be
drawn or pulled from the extrusion plant by the locomotion

system when said plant is stationery.
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[0033] According to a third aspect of the invention there
is provided a method of extruding monolithic pipe wvia an
extrusion plant, said method comprising the steps of:

sensing, via a sensing arrangement, an extrusion rate at
which the extrusion plant discharges extruded pipe;

moving, via a continuous track assembly mounted to the
extrusion plant, the extrusion plant at the sensed extrusion
rate; and

controlling, via a controller arranged in signal
communication with the continuous track assembly and sensing
arrangement, the track assembly such that the extrusion plant
is displaced commensurate with the sensed extrusion rate, so

that discharged pipe is able to be laid in situ.

[0034] According to a yet further aspect of the invention,
there 1is provided a locomotion system for an extrusion plant,
an extrusion plant for producing monolithic pipe and a method
of extruding monolithic pipe via an extrusion plant,

substantially as herein described and/or illustrated.

BRIEF DESCRIPTION OF THE DRAWINGS

The description will Dbe made with reference to the

accompanying drawings in which:

Figure 1 is a diagrammatic overview representation of an
embodiment of a locomotion system for an extrusion plant
operatively producing monolithic pipe, in accordance with an

aspect of the present invention;

Figure 2 is a diagrammatic side-view representation of a
tractor unit of an embodiment of the locomotion system of

Figure 1;
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Figure 3 is diagrammatic side-view representation of
another tractor unit of an embodiment of the locomotion

system of Figure 1;

Figure 4 1s a diagrammatic side-view representation of

the tractor unit of Figure 2 mounted to an extrusion plant;

Figure 5 is a diagrammatic side-view representation of a
further embodiment of the locomotion system, 1in accordance

with an aspect of the present invention; and

Figure 6 1s a diagrammatic side-view representation of
the locomotion system of Figure 1 being used to draw extruded

pipe from a stationery extrusion plant.

DETAILED DESCRIPTION OF EMBODIMENTS

[0035] Further features of the present invention are more
fully described in the following description of several non-
limiting embodiments thereof. This description is included
solely for the purposes of exemplifying the present invention
to the skilled addressee. It should not be understood as a
restriction on the broad summary, disclosure or description

of the invention as set out above.

[0036] In the figures, incorporated to illustrate features
of the example embodiment or embodiments, 1like reference
numerals are used to identify 1like ©parts throughout.
Additionally, features, mechanisms and aspects well-known and
understood in the art will not be described in detail, as
such features, mechanisms and aspects will be within the

understanding of the skilled addressee.
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[0037] With reference now to the accompanying figures,
there is shown broad embodiments of a locomotion system 10
for an extrusion plant 8 for operatively producing monolithic
pipe 12. Such an extrusion plant is described in Applicant’s
Australian Patent No. 2012220369 and United States Patent
Application No. 20130330434 and is typically used to produce
long 1lengths, 1i.e. >50 meters, of monolithic pipe for

pipeline installations.

[0038] The locomotion system 10 of the present invention
may take a variety of forms, some of which are exemplified
below. Broadly, the locomotion system 10 comprises a
continuous track assembly 14, a sensing arrangement 16 and a

controller 18.

[0039] The continuous track assembly 14 1is generally
mountable to the extrusion plant 8 and is configured to move
or displace the extrusion plant 8 at a particular extrusion
rate, as described in more detail below. In the example shown
in Figures 2 and 3, the continuous track assembly 14
comprises a tractor unit 20 to which the extrusion plant 8 is
hitchable. In such an embodiment, the continuous track
assembly 14 may include any suitable mount 22 for mounting to
the extrusion plant 8, such as a turntable hitch, a semi-
trailer coupling, a fifth wheel coupling, a drawbar, or the

like.

[0040] In the embodiment shown 1in Figure 5, another
example of the continuous track assembly 14 may comprise a
demountable continuous track 26 which is configured to be
fitted about existing wheels of a trailer on which parts of
the extrusion plant 8 are supported. In such an example, the

continuous track is fitted over the wheels of the trailer, as
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shown, to move one or more of the trailers directly. If a
plurality of trailers is used to support the extrusion plant,
each trailer may have its own continuous track 26 fitted with

movement synchronised via controller 18.

[0041] In either example, the continuous track assembly 14
generally includes a prime mover 24, such as an internal
combustion engine, an electric motor, and/or the like. The
prime mover 24 may include a suitable gearbox, torque
converter, or the like, as 1is known in the art of automotive

engineering.

[0042] The sensing arrangement 16 is configured to sense
dynamically the extrusion rate at which the extrusion plant 8
discharges extruded pipe 12. In an embodiment, the sensing
arrangement comprises a transducer configured to transform a
rate at which extruded pipe is discharged from the extrusion
plant into a signal receivable by the controller 18 as the
extrusion rate, such as a digitizer, or the 1like. Such a
transducer may comprise a linear position sensor, an
ultrasonic sensor for monitoring a wall thickness of extruded
pipe, a linear variable differential transformer, and/or the
like. In another embodiment, the sensing arrangement 16 may
include an existing extrusion management system of the
extrusion plant 8 which is configured to report the extrusion

rate as part of the extrusion process, or the like.

[0043] The skilled addressee 1s to appreciate that the
extrusion rate 38 of the extrusion plant 8 may vary,
depending on operating characteristics, such as required pipe
diameter, material used, temperature variations, or the like.
For this reason, dynamic sensing of the extrusion rate is

important, as such extrusion rate varies. If movement of the
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extrusion plant or drawing-off of the extruded pipe 38 1is not
commensurate with the extrusion rate 38, the pipe 12 may
suffer complications when it is laid in situ, i.e.
positioning issues, compromising of pipe strength, undesired

misalignment, etc.

[0044] Locomotion system 12 further includes the
controller 18 which is arranged in signal communication with
the continuous track assembly 14 and sensing arrangement 16.
The controller 18 1is generally configured to control the
track assembly 14 such that the extrusion plant 8 is
displaced commensurate with the dynamically sensed extrusion
rate 38, so that discharged pipe 12 is able to be laid in
situ. Similarly, where the tractor unit 20 is used to draw
the pipe from a stationery extrusion plant 8, as shown in
Figure 6, a speed of the tractor unit 20 is determined by the

controller 18.

[0045] The skilled addressee 1s to appreciate that
reference herein to ‘in situ’ generally refers to the pipe
being in a desired or appropriate position. For example,
instead of extruding pipe which must then be placed or moved
into the desired position, by moving or displacing the
extrusion plant at the same rate at which pipe is produced,
i.e. the extrusion rate, allows simpler and more efficient

installation of pipeline.

[0046] The skilled addressee is further to appreciate that
the typical extrusion rate is relatively slow, for example
300mm every 5 minutes, or the 1like. As such, the track
assembly 14 i1s also controlled such that the extrusion plant

8 1s displaced commensurate with the dynamically sensed
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extrusion rate 38 at such a relatively slow rate, as

required.

[0047] In one embodiment, the controller 18 1is configured
to be programmed with a predetermined route along which
extruded pipe 1is to be 1laid, the controller 18 Dbeing
configured to automatically follow such route using GNSS
tracking 28, as 1s known 1in the art. Typically, the
controller 18 includes input sensors 30 to facilitate
autonomous or semi-autonomous operation, such as camera,

radar, lidar and/or the like.

[0048] In an embodiment, the controller 18 includes a
wireless signal transceiver 34 via which the controller 18 is
remote operable by means of a suitable remote control 36. The
controller 18 also generally includes a human-machine
interface to allow manual control of the locomotion system
10, e.g. such as the operator cabin shown in Figure 2, or the

like.

[0049] As mentioned above, the locomotion system 10 may
also include a pipe fixture 32 for securing pipe thereto so
that pipe can be drawn or pulled from the extrusion plant 8
by the locomotion system 10 when said plant 8 is stationery.
For example, when pipe is to be laid up a hill or over rough
terrain which may present difficulties when moving the
extrusion plant 8 over such terrain, the plant 8 may be
parked or kept stationery and the locomotion system 10 in the
form of a tractor unit 20 may engaged the extruded pipe 12 in
order to draw or pull such pipe over the rough terrain at the

sensed extrusion rate 38.
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[0050] The skilled addressee 1s also to appreciate that
the present invention 1includes an associated a method of
extruding monolithic pipe via the extrusion plant 8. Such a
method generally comprises the steps of sensing, via the
sensing arrangement 16, the extrusion rate 38 at which the
extrusion plant 8 discharges extruded pipe 12, moving, via
the continuous track assembly 14 mounted to the extrusion
plant 8, the extrusion plant 8 at the sensed extrusion rate
38, and controlling, via the controller 18 arranged in signal
communication with the continuous track assembly 14 and
sensing arrangement 16, the track assembly 14 such that the
extrusion plant 8 1is displaced commensurate with the sensed
extrusion rate 38, so that discharged pipe is able to be laid

in situ.

[0051] Applicant believes it particularly advantageous
that the present invention provides for a locomotion system
10 whereby extrusion plant 8 is able to be moved along at the
same rate at which monolithic pipe 1is continuously extruded
therefrom. Such locomotion system 10 provides for in situ
laying or installation of long lengths of monolithic pipe,
which increases efficiency and reduces otherwise necessary
handling of the extruded pipe to place it in a required

position.

[0052] Optional embodiments of the present invention may
also be said to broadly consist in the parts, elements and
features referred to or indicated herein, individually or
collectively, 1in any or all combinations of two or more of
the parts, elements or features, and wherein specific
integers are mentioned herein which have known equivalents in
the art to which the invention relates, such  known

equivalents are deemed to be incorporated herein as if
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individually set forth. In the example embodiments, well-
known processes, well-known device structures, and well-known
technologies are not described in detail, as such will be

readily understood by the skilled addressee.

[0053] The use of the terms "a", "an", "said", "the",
and/or similar referents in the context of describing wvarious
embodiments (especially in the context of the claimed subject
matter) are to be construed to cover both the singular and
the plural, unless otherwise indicated herein or clearly
contradicted by context. The terms "comprising," "having,"
"including," and "containing" are to be construed as open-
ended terms (i.e., meaning "including, but not limited to,™)
unless otherwise noted. As used herein, the term "and/or"
includes any and all combinations of one or more of the
associated 1listed items. No language 1in the specification
should be construed as indicating any non-claimed subject

matter as essential to the practice of the claimed subject

matter.
[0054] Spatially relative terms, such as "inner," "outer,"
"beneath," "below," "lower," "above," "upper," and the like,

may be used herein for ease of description to describe one
element or feature's relationship to another element(s) or
feature(s) as illustrated in the figures. Spatially relative
terms may be intended to encompass different orientations of
the device in use or operation in addition to the orientation
depicted in the figures. For example, if the device 1in the
figures 1s turned over, elements described as "below" or
"beneath" other elements or features would then be oriented
"above" the other elements or features. Thus, the example
term "below" can encompass both an orientation of above and

below. The device may be otherwise oriented (rotated 90
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degrees or at other orientations) and the spatially relative

descriptors used herein interpreted accordingly.

[0055] It is to be appreciated that reference to "one
example" or "an example"™ of the invention, or similar
exemplary language (e.g., "such as") herein, is not made in

an exclusive sense. Various substantially and specifically
practical and useful exemplary embodiments of the claimed
subject matter are described Therein, textually and/or

graphically, for carrying out the claimed subject matter.

[0056] Accordingly, one example may exemplify certain
aspects of the invention, whilst other aspects are
exemplified 1in a different example. These examples are
intended to assist the skilled person 1n performing the
invention and are not intended to limit the overall scope of
the invention in any way unless the context clearly indicates
otherwise. Variations (e.qg. modifications and/or
enhancements) of one or more embodiments described herein
might become apparent to those of ordinary skill in the art
upon reading this application. The inventor(s) expects
skilled artisans to employ such wvariations as appropriate,
and the inventor(s) intends for the claimed subject matter to

be practiced other than as specifically described herein.

[0057] Any method steps, processes, and operations
described herein are not to be construed as necessarily
requiring their performance in the particular order discussed
or illustrated, unless specifically identified as an order of
performance. It 1s also to be understood that additional or

alternative steps may be employed.
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CLAIMS

1. A  locomotion system for an extrusion plant
operatively producing monolithic pipe, said locomotion system
comprising:

a continuous track assembly mountable to the extrusion
plant and configured to move the extrusion plant at a
particular extrusion rate;

a sensing arrangement configured to sense dynamically
such extrusion rate at which the extrusion plant discharges
extruded pipe; and

a controller arranged in signal communication with the
continuous track assembly and sensing arrangement, said
controller configured to control the track assembly such that
the extrusion plant 1is displaced commensurate with the
dynamically sensed extrusion rate, so that discharged pipe is

able to be laid in situ.

2. The locomotion system of claim 1, wherein the continuous
track assembly comprises a tractor unit to which the
extrusion plant 1is hitchable, said tractor unit having a
suitable mount for mounting to the extrusion plant, such as a
turntable hitch, a semi-trailer coupling, a fifth wheel

coupling, a drawbar, or the like.

3. The locomotion system of claim 1, wherein the continuous
track assembly comprises a tractor unit having a pipe fixture
for securing pipe thereto so that pipe can be drawn or pulled
from the extrusion plant by the locomotion system when said

plant is stationery.

4, The locomotion system of claim 1, wherein the continuous

track assembly comprises a demountable continuous track
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configured to be fitted about existing wheels of a trailer on

which parts of the extrusion plant are supported.

5. The locomotion system of claim 4, wherein the continuous
track assembly includes a prime mover, such as an internal

combustion engine, electric motor, or the like.

6. The locomotion system of claim 5, wherein the prime
mover 1includes a suitable gearbox, torque converter, or the

like.

7. The locomotion system of any of claims 1 to 6, wherein
the sensing arrangement comprises a transducer configured to
transform a rate at which extruded pipe is discharged from
the extrusion plant 1into a signal —receivable by the

controller as the extrusion rate.

8. The locomotion system of claim 7, wherein the transducer
comprises a linear position sensor, an ultrasonic sensor for
monitoring a wall thickness of extruded pipe, a linear

variable differential transformer, and/or a digitiser.

9. The locomotion system of any of claims 1 to 8, wherein
the sensing arrangement comprises an existing extrusion
management system of the extrusion plant which is configured
to report the extrusion rate as part of the extrusion

process.

10. The locomotion system of any of claims 1 to 9, wherein
the controller 1is configured to be programmed with a
predetermined route along which extruded pipe is to be laid,
sald controller configured to automatically follow such route

using GNSS tracking.
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11. The locomotion system of any of claims 1 to 10, wherein
the controller includes input Sensors to facilitate
autonomous or semi-autonomous operation of displacing the

extrusion plant, such as a camera, radar and/or lidar.

12. The locomotion system of any of claims 1 to 11, wherein
the controller includes a wireless signal transceiver via
which the controller is remote operable by means of a

suitable remote control.

13. The locomotion system of any of claims 1 to 12, wherein
the controller includes a human-machine interface to allow

manual control of the locomotion system.

14. An extrusion plant for producing monolithic pipe,
said plant comprising a locomotion system in accordance with
any of claims 1 to 13 to facilitate discharged pipe to be

laid in situ.

15. A method of extruding monolithic pipe via an
extrusion plant, said method comprising the steps of:

sensing, via a sensing arrangement, an extrusion rate at
which the extrusion plant discharges extruded pipe;

moving, via a continuous track assembly mounted to the
extrusion plant, the extrusion plant at the sensed extrusion
rate; and

controlling, via a controller arranged 1in signal
communication with the continuous track assembly and sensing
arrangement, the track assembly such that the extrusion plant
is displaced commensurate with the sensed extrusion rate, so

that discharged pipe is able to be laid in situ.
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16. A method of extruding monolithic pipe via an
extrusion plant using a locomotion system in accordance with

any of claims 1 to 13.
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