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Pipe Layer Attachment for an Excavator
Field of Disclosure

[0001] The present disclosure relates to construction equipment. More particularly, the
present disclosure relates to construction equipment configured for use in laying pipe or
similar tasks involving lifting.

Background

[0002] Oil and gas pipeline contractors require construction equipment that provides
maneuverability and multiple pipe placement possibilities. Examples of construction
equipment include excavators and pipe layers. Excavators must traverse across difficult
terrain as they are used for site preparation and to form trenches. Rotatable excavators allow
the bucket to position itself 360 degrees around the undercarriage. Some pipe layers have
fixed non-rotatable booms and are used to lift and place pipe sections within the preformed
trench. Pipe layers are designed move laterally along the trench to place pipe sections

adjacent one another.

[0003] In one form, equipment for laying pipe is currently available as a dedicated pipe layer.
By being designed with the expressly intended use of laying pipe, dedicated pipe layers can
be designed with booms having a length of about nine meters or more, while maintaining

stability to lift 5,000 kgs or more.

[0004] A growing need exists for versatile machines that allow contractors to reduce
equipment purchases and conserve resources. For example, pipe laying equipment is
sometimes provided in the form of a side-boom attachment. Construction vehicles such as
back hoes or wheel loaders have been fit with a side-boom attachment pipe laying equipment.

These side-boom attachments generally have booms that are about 5 meters or less in length
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to limit the potential for tip over. These shorter booms and resulting shorter reach limit the

effectiveness of these solutions.

[0005] A need remains for improved equipment suitable for laying pipe that combines the

benefits of a dedicated pipe layer with the benefits of an attachment.

Summary

[0006] Embodiments of the present disclosure include a pipe layer attachment for an
excavator. The pipe layer attachment includes a winch configured to wind and unwind a
cable having a hook attached thereto. The pipe layer attachment also includes a pipe layer
boom configured to mount onto a boom of the excavator as a cantilever with the pipe layer
boom extending beyond an end of the boom. The pipe layer boom is configured to be
connected to an arm attachment pin connection of the boom and an arm cylinder pin

connection of the boom.

[0007] Other embodiments of the present disclosure include pipe layers. The pipe layers
include an undercarriage, an upper structure rotatable relative to the undercarriage, and a
boom pivotably attached to the upper structure, the boom comprising a first pin connection
adjacent to a distal end of the boom opposite the upper structure, and a second pin connection
along the boom. A pipe layer boom is attached to the boom at the first pin connection and the
second pin connection with the pipe layer boom cantilevered beyond the distal end of the
boom. The pipe layer boom supports a sheave at an end thereof, and a winch is configured to

wind and unwind a cable passing over the sheave, the cable having a hook attached thereto.



CA 03052060 2019-07-30

WO 2018/143915 PCT/US2017/015745

[0008] Yet additional embodiments provide methods of retrofitting an excavator having a
boom pivotably attached to an upper structure, an arm mounted to a distal end of the boom at
an arm attachment pin connection, a bucket attached to the arm, an arm cylinder mounted to
the boom at an arm cylinder attachment pin connection, and a hydraulic fluid supply line
attached to the arm cylinder. The methods include receiving the excavator with the bucket,
arm, and arm cylinder removed. The method further comprises attaching a pipe layer boom
to the boom at the arm attachment pin connection and at the arm cylinder attachment pin
connection. The pipe layer boom is attached to the boom as a cantilever extending beyond

the distal end of the boom.

[0009] These and other aspects of the present disclosure will become apparent to those
skilled in the art after a reading of the following description of the preferred embodiments,
when considered in conjunction with the drawings. It should be understood that both the
foregoing general description and the following detailed description are explanatory only and

are not restrictive of the invention as claimed.

Brief Description of the Drawings

[0010] FIG. 1 shows a pipe layer attachment according to embodiments of the present

disclosure.

[0011] FIGs. 2A-2C show a process for retrofitting an excavator with a pipe layer attachment

according to embodiments of the present disclosure.
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Detailed Description

[0012] Exemplary embodiments of this disclosure are described below and illustrated in the
accompanying figures, in which like numerals refer to like parts throughout the several
views. The embodiments described provide examples and should not be interpreted as
limiting the scope of the invention.  Other embodiments, and modifications and
improvements of the described embodiments, will occur to those skilled in the art and all
such other embodiments, modifications and improvements are within the scope of the present
invention. Features from one embodiment or aspect can be combined with features from any
other embodiment or aspect in any appropriate combination. For example, any individual or
collective features of method aspects or embodiments can be applied to apparatus, product or

component aspects or embodiments and vice versa.

[0013] As shown in FIG. 1, a pipe layer attachment 100 is shown. The pipe layer attachment
100 includes a pipe layer boom 102 and a lifting system 104. The pipe layer boom 102 has a
first distal end 106 and a second distal end 108. An imaginary centerline C can pass through
the pipe layer boom 102 from the first distal end 106 to the second distal end 108. In the
illustrated embodiment, the centerline C is non-linear. In the present embodiment, the pipe
layer boom 102 has an extension 110 adjacent to the first distal end 106 and a base 112
adjacent to the second distal end 108. An obtuse angle o is formed on the centerline C where

the extension 110 meets the base 112.

[0014] The first distal end 106 of the pipe layer boom 102 can support a sheave 114 rotatably

attached thereto.
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[0015] In the embodiment shown, the pipe layer boom 102 includes two mounting points
116, 118. In this embodiment, the mounting points 116, 118 are apertures configured to
receive pins for creating joints. In the illustrated example of FIG. 1, the first mounting point
116 is formed at the end of a linkage 120 pivotably attached to the extension 110 of the pipe
layer boom 102 at a hinge joint 122. The linkage 120 can include a bracket 124 along the
length thereof. Instead of using the linkage 120 that allows the first mounting point 116 to
move relative to the centerline C, in other embodiments, the first mounting point can be fixed

in relation to the centerline.

[0016] In the illustrated embodiment of FIG. 1, the second mounting point 118 is an aperture
near the second distal end 108 of the pipe layer boom 102. In other embodiments, the second
mounting point 118 can be spaced from the second distal end 108. In other embodiments, the
second mounting point 118 can be provided as part of bracket (not shown) attached to the

base 112 of the pipe layer boom 102.

[0017] The lifting system 104 facilitates lifting of a pipe section. The lifting system 104
shown in FIG. 1 includes a winch 130. In one embodiment, the winch 130 is attached to the
pipe layer boom 102. In other embodiments, the winch 130 can be separate from the pipe
layer boom 102. In an embodiment, the winch 130 is a hydraulically driven winch. In other

embodiments, the winch 130 can be electric.

[0018] The lifting system 104 can also include a cable 132 for being wound and unwound
around the winch 130. As shown in the embodiment of FIG. 1, the cable 132 passes over the
sheave 114. A hook 134 attaches to the cable 132 to lift and lower objects, such as pipes, as

the cable 132 is being wound or unwound. The hook 134 can attach to the bracket 124,
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which may form a loop, of the linkage 120 when storing or transporting the pipe layer
attachment 100. As known in the art, a load moment indicator (LMI), such as a line rider
140, can be applied to the cable 132. The LMI can transmit wirelessly to a display to notify

the operator if the load on the hook 134 approaches a weight limit setting.

[0019] According to embodiments of the present disclosure, the pipe layer attachment 100 is
intended for retrofitting an excavator for use in laying pipe. Turning to FIG. 2A, an
excavator 200 is shown that is suitable for conversion according to the present disclosure.
The excavator 200 includes an undercarriage 202. The excavator 200 also includes an upper
structure 204, such as a cab and engine room, capable of being rotated on top of the
undercarriage 202. The excavator 200 further comprises a boom 206 pivotably mounted to
the upper structure 204. An arm 208 is pivotably attached to the boom 206 by an arm
attachment pin connection 210. A bucket 212 is pivotably attached to the arm 208 by a
bucket attachment pin connection 214. A boom cylinder 216 is used to rotate the boom 206
relative to the upper structure 204. An arm cylinder 218 is used to rotate the arm 208 relative
to the boom 206. The arm cylinder 218 is attached to the boom 206 at an arm cylinder
attachment pin connection 220. In one embodiment, the arm cylinder 218 is driven by fluid
from a hydraulic fluid line 222. Further, a bucket cylinder 224 is used to rotate the bucket

212 relative to the arm 208.

[0020] FIG. 2B shows the excavator 200 in a form suitable for receiving the pipe layer
attachment 100. As seen in FIG. 2B, the excavator 200 has retained the boom 206 with the
arm attachment pin connection 210 and the arm cylinder attachment pin connection 220. The

arm, bucket, arm cylinder, and bucket cylinder have all been removed.
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[0021] FIG. 2C shows the pipe layer attachment 100 mounted to the boom 206 of the
excavator 200 and transforming the excavator into a rotating pipe layer. The first mounting
point 116 of the pipe layer boom 102 is joined to the boom 206 of the excavator 200 with the
arm attachment pin connection 210. Similarly, the second mounting point 118 of the pipe
layer boom 102 is joined to the boom 206 of the excavator 200 with the arm cylinder
attachment pin connection 220. By providing the first mounting point 116 on the linkage
120, the ability to adjust the relative positioning between the first mounting point 116 and the
second mounting point 118 can increase the attachment tolerance between the pipe layer
attachment 100 and the boom 206. In the present embodiment, the pipe layer attachment 100
is fixed to the boom 206 and not pivotable with respect to the boom. In the present
embodiment, pivoting the boom 206 relative to the upper structure 204 moves the pipe layer

attachment 100 relative to the upper structure.

[0022] According to one embodiment, operation of the winch 130 of the pipe layer
attachment 100 is facilitated by connecting a hydraulic fluid line 223 to the winch. The
hydraulic fluid line 223 may connect to auxiliary hydraulics incorporated into the excavator

that allow for independent operation of the boom 206 and the winch 130.

[0023] When mounted on the boom 206, the pipe layer boom 102 is configured as a
cantilever with the extension 110 reaching beyond the arm attachment pin connection 210 of
the boom, extending the reach R of the hook 134 relative to the undercarriage 202. In one
embodiment, the reach R ranges from about four meters to about ten meters. Further, due to
the shape of the centerline C in the illustrated embodiment, the sheave 114 is positioned

higher above the ground than the arm attachment pin connection 210, increasing the
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maximum height H of the hook 134. In one embodiment the maximum height ranges from

about three and a half meters to about six meters.

[0024] As used herein, “cantilever” refers to the use of a generally rigid structural element,
such as the pipe layer boom 102 in this embodiment, that has at least one distal end that is
unsupported. In the embodiment shown, distal end 106 is unsupported, and the structural

support is provided by attachment points 116 and 118.

[0025] The pipe layer attachment 100 of the illustrated embodiment provides several
advantages over alternative methods of using an excavator for laying pipe. Particularly, the
pipe layer attachment 100 makes use of the pre-existing arm attachment pin connection 210
and the pre-existing arm cylinder attachment pin connection 220 as attachment locations
between the boom 206 of the excavator 200 and the pipe layer boom 102. Use of these
preexisting connection points facilitates an easy and economical conversion process that does
not require permanently modifying existing excavator components. By avoiding permanent
modifications to existing excavator components, the excavator 200 can be returned to its

original functionality.

[0026] Although the above disclosure has been presented in the context of exemplary
embodiments, it is to be understood that modifications and variations can be utilized without
departing from the spirit and scope of the invention, as those skilled in the art will readily
understand. Such modifications and variations are considered to be within the purview and

scope of the appended claims and their equivalents.
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Claims

1. A pipe layer attachment for an excavator, comprising:

an excavator undercarriage;

an excavator upper structure rotatable relative to the undercarriage;

an excavator boom pivotably mounted to the upper structure so that a distal end of the
excavator boom is opposite the upper structure, the excavator boom including an excavator
arm attachment pin connection adjacent to the distal end and an excavator arm cylinder pin
connection along the excavator boom;

an excavator boom cylinder used to rotate the excavator boom relative to the upper
structure,

a pipe layer boom mounted onto the excavator boom as a cantilever with the pipe
layer boom provided with an extension extending beyond the distal end of the excavator
boom,

the pipe layer boom connected to the excavator arm attachment pin connection of the
excavator boom and the excavator arm cylinder pin connection of the excavator boom;

the pipe layer boom fixed to the excavator boom, whereby the pipe layer boom is not
pivotable with respect to the excavator boom and so that pivoting the excavator boom relative
to the upper structure moves the pipe layer boom relative to the upper structure; and

a winch configured to wind and unwind a cable having a hook attached thereto.

2. The pipe layer attachment of claim 1, further comprising a linkage pivotably attached
to the pipe layer boom and configured to be attached to the arm attachment pin connection of

the excavator boom.
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3. The pipe layer attachment of claim 2, wherein the linkage includes a bracket on which

the hook can be engaged while transporting the excavator.

4, The pipe layer attachment of claim 1, wherein the pipe layer boom comprises at least

one mounting point, the at least one mounting point is an aperture.

5. The pipe layer attachment of claim 1, wherein the pipe layer boom comprises a base

and the extension, the extension forming an obtuse angle with respect to the base.

6. The pipe layer attachment of claim 1, wherein the pipe layer boom supports a sheave

at a distal end thereof.

7. The pipe layer attachment of claim 1, further comprising the cable, the hook and a

load moment indicator for attachment to the cable.

8. A method of retrofitting an excavator, wherein the excavator has an excavator boom
pivotably attached to an excavator upper structure so that a distal end of the excavator boom
is opposite the upper structure, an excavator boom cylinder used to rotate the excavator boom
relative to the upper structure, an excavator arm mounted to the distal end of the excavator
boom at an excavator arm attachment pin connection, an excavator bucket attached to the
arm, and an excavator arm cylinder mounted to the excavator boom at an excavator arm
cylinder attachment pin connection, the method comprising:

receiving the excavator with the excavator bucket, arm, and arm cylinder removed;

and

11
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attaching a pipe layer boom to the excavator boom at the excavator arm attachment
pin connection and at the excavator arm cylinder attachment pin connection of the excavator
boom so that:

the pipe layer boom is mounted onto the excavator boom as a cantilever;

an extension of the pipe layer boom extends beyond the distal end of the excavator

boom;

the pipe layer boom is fixed to the excavator boom, whereby the pipe layer is not

pivotable with respect to the excavator boom and so that pivoting the excavator boom

relative to the upper structure moves the pipe layer boom relative to the upper

structure; and

providing a winch configured to wind and unwind a cable having a hook attached

thereto.

9. The method of claim 8, wherein the pipe layer boom supports a sheave at a distal end

thereof, the method further comprising passing a cable from the winch over the sheave.

10. The method of claim 8, wherein attaching the pipe layer boom at the arm attachment
pin connection comprises attaching a linkage between the arm attachment pin connection and

the pipe layer boom.

11. The method of claim 8, wherein the pipe layer boom comprises at least one mounting

point, the at least one mounting point is an aperture.

12. The method of claim 8, wherein the pipe layer boom comprises a base and the

extension, the extension forming an obtuse angle with respect to the base.

12
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13. The method of claim 8, wherein the pipe layer boom supports a sheave at a distal end

thereof.

14. The method of claim 8, further comprising the cable, the hook and a load moment

mdicator for attachment to the cable.
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