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DESCRIPTION

[0001] Polyethylene pipe is used commercially for the construction of pipelines for various applications such as natural gas,
water, sewer, and other materials. In addition, polyethylene pipe may be used as conduit to protect transmission cables such as
high voltage electricity, fiber optic telecommunication, telephone, cable television, and other signal cables.

[0002] Polyethylene pipe is typically joined through a process called fusion welding, the most common joint being a butt joint. A
butt joint is formed by holding the two sections of pipe rigidly, performing a facing operation to square the ends of the pipes and
prepare the pipes for welding, then heating the prepared faces of the pipes on a hot plate to the melting point, removing the
heating element, and forcing the two melted faces together. The resulting joint may be cooled before being subjected to any
handling forces. The result is a fused joint that is as strong or stronger than the parent material and is very reliable.

[0003] Document US 2005/0117973 A1 shows a loading device for elongated objects.

[0004] U.S. Pat. No. 4,990,209 issued to George Rakes entitled "Self Propelled Fusion Machine" (Rakes) is a machine adapted
to perform a fusion welding process on polyethylene pipe as described above. Rakes is incorporated herein by reference for all
that it discloses and teaches. The Rakes machine performs a sequence of operations to fusion weld polyethylene pipe in a semi
automated fashion, with provisions for easily loading and unloading the pipe as it is welded. Additionally, the Rakes device
performs the fusion welding process in an enclosed environment, adding to the consistency and speed to a pipeline construction.

[0005] U.S. Pat. No. 7,926,534 issued to Wiliam Temple entitled "Pipe Welder for Simultaneously Fusing a Plurality of
Polyethylene Pipes" (Temple) is a machine adapted to perform a fusion welding process on adjacent pipes, for example, pipes
that run parallel to one another along a ditch.

[0006] Both Rakes and Temple describe machines that travel along the direction of the pipe to perform the fusion welding
operation to joint sequential pipes. In order to introduce the pipe to the machines of Rakes and Temple, a user must lift and
position the pipe manually or using an additional machine such that the pipe fusion machine may prepare the pipes for the fusion
welding operation.

[0007] Accordingly, a loading device that lifts and positions the pipe for a fusion welding operation is required.

[0008] In a first aspect, the invention provides a loading device for lifting an elongated object having an elongate axis includes a
frame having a first fulcrum surface and a second fulcrum surface, a first effector arm that pivots about the first fulcrum surface, a
second effector arm that pivots about the second fulcrum surface, an actuator moving the first effector arm and the second
effector arm between a retracted position and a deployed position, a first end effector coupled to the first effector arm, and a
second end effector coupled to the second effector arm, wherein the first end effector has a first conical drum defining a first end
effector axis, and the second end effector has a second conical drum defining a second end effector axs.

[0009] In an embodiment, the first end effector and the second end effector each include a lifting surface inclined to a ground
surface.

[0010] In a second aspect, the invention provides a method of loading an elongated object having an elongate axs into a pipe
fusion machine includes positioning a loading device coupled to the pipe fusion machine proximate to the elongated object, where
the loading device includes a first effector arm and a second effector arm. The method of loading further includes positioning a
first end effector coupled to the first effector arm and a second end effector coupled to the second effector arm along opposites
sides of the elongated object, wherein the first end effector has a first conical drum defining a first end effector axs, and the
second end effector has a second conical drum defming a second end effector axis, pivoting a first effector arm about a first
fulcrum surface of the loading device towards the elongated object and the second effector arm about a second fulcrum surface
of the loading device towards the elongated object, and contacting the elongated object with the first conical drum and the second
conical drum to apply a lifting force to the elongated object at a location below the elongate axs.

[0011] These and additional features provided by the embodiments described herein will be more fully understood in view of the
following detailed description, in conjunction with the drawings.

[0012] The embodiments set forth in the drawings are illustrative and exemplary in nature and not intended to limit the subject
matter defined by the claims. The following detailed description of the illustrative embodiments can be understood when read in
conjunction with the following drawings, where like structure is indicated with like reference numerals and in which:
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FIG. 1 depicts a side view of a loading device coupled to a pipe welding machine according to one or more embodiments shown
and described herein;

FIG. 2 depicts a top view of a loading device according to one or more embodiments shown and described herein;

FIG. 3 depicts a top view of a loading device according to one or more embodiments shown and described herein;

FIG. 4 depicts a front view of an end effector according to one or more embodiments shown and described herein;

FIG. 5 depicts a front view of an end effector according to one or more embodiments shown and described herein;

FIG. 6 depicts a top view of an end effector according to one or more embodiments shown and described herein;

FIG. 7 depicts a side view of a loading device according to one or more embodiments shown and described herein; and

FIG. 8 depicts a front view of a loading device according to one or more embodiments shown and described herein.

[0013] Embodiments described herein relate to loading devices that lift elongated objects from a ground surface. The loading
devices may be use in a variety of applications including, for example, lifting pipe to introduce the pipe to a pipe fusion machine.
Referring to FIG. 1, one embodiment of a loading device for lifting an elongated object for introduction to a pipe fusion machine is
depicted. The loading device contacts the elongated object, for example a polyethylene pipe, positioned on a ground surface and
applies a lifting force that lifts the elongated object at least partially off of the ground surface. With the elongated object
appropriately positioned and lifted off of the ground surface, the pipe fusion machine may translate towards the elongated object,
positioning the elongated object for a fusion welding operation.

[0014] Referring now to FIGS. 1-3, one embodiment of a loading device 100 coupled to a pipe fusion machine 80 is depicted.
The loading device 100 includes a frame 102 that is coupled to a front boom 82 of the pipe fusion machine 80. The pipe fusion
machine 80 positions the loading device 100 such that a first end effector 112 is located proximate to a ground surface 70 and
one end of an elongated object 90, here a pipe. The pipe fusion machine 80 may be a MobileFusion machine available from Fast
Fusion, LLC of Palisade, Colorado.

[0015] Referring now to FIG. 2, the loading device 100 includes a first effector arm 110 that pivots relative to the frame 102
about a first fulcrum surface 106. The first effector arm 110 includes a first end effector 112 that is coupled to a distal end 114 of
the first effector arm 110. The first end effector 112 includes a conical drum 118, as depicted in FIG. 2. The first end effector 112
defines a first end effector axis 113 and a lifting surface 117. In FIG. 2, the first end effector axis 113 passes through the center of
the conical drum 118, while the lifting surface 117 includes the outer surface of the conical drum 118.

[0016] The loading device 100 also includes a second effector arm 120 that pivots relative to the frame 102 about a second
fulcrum surface 107. The second effector arm 120 includes a second end effector 122 that is coupled to a distal end 124 of the
second effector arm 120. The second end effector 122 includes a conical drum 118, as depicted in FIG. 2. The second end
effector 122 defines a second end effector axis 123 and a lifting surface 127. In the embodiment depicted in FIG. 2, the second
end effector axis 123 passes through the center of the conical drum 118, while the lifting surface 127 includes the outer surface
of the conical drum 118.

[0017] The loading device 100 also includes a plurality of roller elements 103 coupled to the frame 102. Each of the roller
elements 103 are configured to rotate about a roller element axis 104. The roller elements 103 allow the elongated object 90 to
roll along the loading device 100 and the front boom 82 of the pipe fusion machine 80.

[0018] The loading device 100 also includes an actuator 108 coupled to the frame 102 and coupled to both the first effector arm
110 and the second effector arm 120 through a linkage 109. The actuator 108 may be a hydraulic or pneumatic cylinder or a
linear stepper motor. The first effector arm 110 and the second effector arm 120 pivot about the respective fulcrum surfaces 106,
107 between a retracted position, as illustrated in FIG. 2, and a deployed position, as illustrated in FIG. 3. The linkage 109
couples the first effector arm 110 and the second effector arm 120 to the actuator 108, such that a single actuator 108 may
articulate the first effector arm 110 and the second effector arm 120. Other embodiments of the loading device 100 may include
more than one actuator 108 to articulate the first effector arm 110 and the second effector arm 120.

[0019] To lift and position an elongated object 90 for introduction to the pipe fusion machine 80, the actuator 108 may move the
first effector arm 110 and the second effector arm 120 into the retracted position, as illustrated in FIG. 2. The pipe fusion machine
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80 may position the loading device 100 such that an elongate axis 91 of the elongated object 90 is approximately transverse to
the roller element axes 104 of the roller elements 103 of the loading device 100. With the loading device 100 aligned relative to
the elongated object 90, the actuator 108 may move the first effector arm 110 and the second effector arm 120 towards the
deployed position, as illustrated in FIG. 3. The loading device 100 is positioned such that the first end effector 112 and the
second end effector 122 contact the elongated object 90 at a vertical position below the elongate axis 91. Because the elongated
object 90 illustrated in FIG. 2 is round, by contacting the elongated object 90 below the elongate axis 91, the first end effector 112
and the second end effector 122 contact the elongated object 90 below the thickest portion of the elongated object 90.

[0020] As the first effector arm 110 and the second effector arm 120 continue to move towards the deployed position, the lifting
surface 117 of the first end effector 112 and the lifting surface 127 of the second end effector 122 contact the elongated object
90 and lift the elongated object 90 at least partially off of the ground surface 70. With the first effector arm 110 and the second
effector arm 120 located in the deployed position, the first end effector axis 113 and the second end effector axis 123 may be
approximately perpendicular to the elongate axis 91 of the elongated object 90. Further, as depicted in FIG. 3, the first end
effector 112 and the second end effector 122 may be positioned at different distances along the respective first effector arm 110
and second effector arm 120, such that the first end effector 112 and the second end effector 122 are positioned to allow the first
effector arm 110 and the second effector arm 120 to move to a fully retracted position.

[0021] Referring again to FIG. 1, with the elongated object 90 at least partially lifted off of the ground surface 70, the pipe fusion
machine 80 may translate towards the elongated object 90, pushing the elongated object 90 first along the first end effector 112
and the second end effector 122, and subsequently along the plurality of roller elements 103 in a direction towards the pipe
fusion machine 80. The elongated object 90 may continue to roll towards the pipe fusion machine 80 for completion of a fusion
weld process with another elongated object 90.

[0022] Loading devices 100 according to the present disclosure are able to lift elongated objects 90 having a variety of
diameters. The first end effector 112 and the second end effector 122 may be inserted beneath elongated objects 90 of various
diameters to lift the elongated objects 90. With the first effector arm 110 and the second effector arm 120 located in the deployed
position, as depicted in FIG. 3, the elongated object 90 will be approximately centered along the frame 82. The contact points
between the elongated object 90 and the first end effector 112 and the second end effector 122 will change based on the
diameter of the elongated object 90. Further, the loading device 100 may be used to lift elongated objects 90 made from a variety
of materials including, but not limited to, polyethylene, aluminum, steel, plastic, copper, and concrete.

[0023] Referring again to FIG. 2, in some embodiments of loading device 100, the first effector arm 110 may include a first arm
adjuster plate assembly 116 that couples a distal end 114 of the first effector arm 110 to a proximal end 115 of the first effector
arm 110. Similarly, the second effector arm 120 may include a second arm adjuster plate assembly 126 that couples a distal end
124 of the second effector arm 120 to a proximal end 125 of the second effector arm 120. As illustrated in FIG. 4, the first arm
adjuster plate assembly 116, and similarly the second arm adjuster plate assembly 126, allows the first end effector 112 to be
securely positioned between an upward orientation (as illustrated by first end effector 112a and corresponding first end effector
axis 113a) and a downward orientation (as illustrated by the first end effector 112b and corresponding first end effector axis
113b). The first end effector 112 and the second end effector 122 may be adjusted to accommodate the pitch of the frame 102
relative to the ground surface 70. The first end effector 112 may be adjusted such that a portion of the first end effector 112 is
approximately parallel with the ground surface 70. Such a position may discourage the first end effector 112 from digging into the
ground surface 70 as the first effector arm 110 moves from a retracted position to a deployed position, while encouraging contact
between the lifting surface 117 and the elongated object 90.

[0024] Referring again to FIG. 1, in some embodiments of the loading device 100, the first end effector 112 and the second end
effector 122 may include powered rotational mechanisms. First end effectors 112 and second end effectors 122 that include
powered rotational mechanisms apply forces to the elongated objects 90 in a direction that corresponds to moving the elongated
objects 90 away from the ground surface 70 and towards the pipe fusion machine 80. In these embodiments, first end effector
112 and the second end effector 122 translate the elongated objects 90 towards the pipe fusion machine 80 without translating
the pipe fusion machine 80 towards the elongated object 90.

[0025] Another embodiment of the first end effector 112 is depicted in FIGS. 5 and 6. In this embodiment, the first end effector
112 includes a tapered body 119 that includes a lifting surface 117 that contacts an elongated object 90. The first end effector
112 having a tapered body 119 defines a first end effector axis 113 along the lifting surface 117 at approximately the center of
the non-tapered portion of the first end effector 112, as illustrated in FIG. 6. First end effectors 112 and second end effectors 122
having a variety of shapes are contemplated.

[0026] Referring now to FIG. 7, some embodiments of the loading device 100 may be adapted to articulate relative to the front
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boom 82 to which the loading device 100 is coupled. A loading device 100 that articulates relative to the front boom 82 may
improve the flexibility of operating the pipe fusion machine (not shown) by increasing the ability of the loading device 100 to at
least partially lift the elongated object 90. Such embodiments may include additional actuators that apply force to the loading
device 100 to articulate relative to the front boom 82.

[0027] Referring now to FIG. 8, embodiments of the loading device 100 may include a first upright arm 210 coupled to a first
receiver 202 located at the distal end 114 of the first effector arm 110. The loading device 100 may also include a second upright
arm 220 coupled to a second receiver 204 located at the distal end 124 of the second effector arm 120. The first upright arm 210
and the second upright arm 220 may be stanchions that guide the elongated object 90 as the elongated object 90 slides along
the roller elements 103 towards the pipe fusion machine (not shown). The first upright arm 210 may include a powered intake
wheel 212 that rotates about the first upright arm 210. Similarly, the second upright arm 220 may include a powered intake wheel
212 that rotates about the second upright arm 220. The powered intake wheels 212 may grip the elongated object 90 to apply a
force to the elongated object 90 in a direction that pulls the elongated object 90 along the roller elements 103 towards the pipe
fusion machine (not shown).

[0028] It should now be understood that loading devices according to the present disclosure lift elongated objects from a ground
surface and pass those elongated objects towards a pipe fusion machine for a pipe fusion operation. The loading devices include
loading arms that pivot between a retracted position and a deployed position. As the loading arms are pivoted to the deployed
position, the end effectors contact the elongated object below the thickest portion of the elongated object. As the loading arms
continue to pivot to the deployed position, the end effectors at least partially lift the elongated object off of the ground surface,
allowing the elongated object to be translated towards the pipe fusion machine.

[0029] It is noted that the terms "substantially" and "about" may be utilized herein to represent the inherent degree of uncertainty
that may be attributed to any quantitative comparison, value, measurement, or other representation. These terms are also utilized
herein to represent the degree by which a quantitative representation may vary from a stated reference without resulting in a
change in the basic function of the subject matter at issue.

[0030] While particular embodiments have been illustrated and described herein, it should be understood that various other
changes and modifications may be made without departing from the spirit and scope of the claimed subject matter. Moreover,
although various aspects of the claimed subject matter have been described herein, such aspects need not be utilized in
combination. It is therefore intended that the appended claims cover all such changes and modifications that are within the scope
of the claimed subject matter.
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Patentkrav

1. Flytteindretning (100) til at Igfte en aflang genstand (90) med en

10

15

20

25

lzengdeakse (91), hvor flytteindretningen (100) omfatter:

en ramme (102) med en forste drejepunktsflade (106) og en anden
drejepunktsflade (107);

en farste effektorarm (110), der drejer omkring den ferste
drejepunktsflade (106);

en anden effektorarm (120), der drejer omkring den anden
drejepunktsflade (107);

en aktuator (108), der bevaeger den fgrste effektorarm (110) og den
anden effektorarm (120) mellem en tilbagetrukket stilling og en

fremtrukket stilling;

en forste endeeffektor (112), der er koblet til den farste effektorarm
(110); og

en anden endeeffektor (122), der er koblet til den anden effektorarm
(120); hvor:

den fgrste endeeffektor (112) har en fgrste konisk tromle (118), der

definerer en farste endeeffektorakse (113); og

den anden endeeffektor (122) har en anden konisk tromle (118), der

definerer en anden endeeffektorakse (123).
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2. Flytteindretning (100) ifglge krav 1, hvor den fgrste effektorarm (110) og den
anden effektorarm (120) er placeret i den fremtrukne stilling, og den ferste
endeeffektorakse (113) og den anden endeeffektorakse (123) ligger pa tveers af
lzengdeaksen (91) af den aflange genstand (90), nar flytteindretningen (100)
lefter den aflange genstand (90).

3. Flytteindretning (100) ifglge krav 1, som endvidere omfatter et antal
rulleelementer (103), hvor hvert rulleelement (103) har en rulleelementakse
(104), hvor hver af rulleelementakserne (104) ligger pa tveers af leengdeaksen
(91) af den aflange genstand (90), nar flytteindretningen (100) Igfter den aflange
genstand (90).

4. Flytteindretning (100) ifglge krav 1, som endvidere omfatter en fgrste lodret
arm (210), der er koblet til en fgrste modtager (202), som er placeret ved en
distal ende (114) af den fgrste effektorarm (110).

5. Flytteindretning (100) ifelge krav 4, hvor den ferste lodrette arm (210)
omfatter et drevet fgdehjul (212).

6. Flytteindretning (100) ifglge krav 1, hvor flytteindretningen (100) er koblet til

en maskine (80) til samling af ror.

7. Flytteindretning (100) ifglge krav 1, hvor den fgrste endeeffektor (112) og den
anden endeeffektor (122) hver omfatter en Igfteflade (117), der er skratstillet i
forhold til en jordflade (70).
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8. Flytteindretning (100) ifglge krav 1 eller krav 7, hvor:

den fagrste endeeffektorakse (113) og den anden endeeffektorakse (123)
begge ligger pa tveers af en laengdeakse (91) af den aflange genstand
(90), nar flytteindretningen (100) lgfter en aflang genstand (90) med den
forste effektorarm (110) og den anden effektorarm (120) placeret i den

fremtrunke stilling.

9. Flytteindretning (100) ifelge krav 1 eller krav 8, hvor den fgrste endeeffektor
(112) og den anden endeeffektor (122) bergrer den aflange genstand (90)
under laengdeaksen (91) til udgvelse af en lgftekraft, nar flytteindretningen (100)
lefter den aflange genstand (90).

10. Flytteindretning (100) ifelge krav 1 eller krav 7, hvor den fgrste effektorarm
(110) omfatter et fgrste armjusteringspladeaggregat (116), der tillader en distal
ende (114) af den ferste effektorarm (110) at dreje i forhold til en proksimal

ende af den farste effektorarm (110).

11. Fremgangsmade til flytning af en aflang genstand (90) med en leengdeakse

(91) i en maskine (80) til samling af rgr, idet fremgangsmaden omfatter:

at placere en flytteindretning (100), der er koblet til maskinen (80) til
samling af rer, proksimalt til den aflange genstand (90), hvor
flytteindretningen (100) omfatter en farste effektorarm (110) og en anden
effektorarm (120);

at placere en fgrste endeeffektor (112), der er koblet til den fgrste
effektorarm (110), og en anden endeeffektor (122), der er koblet til den

anden effektorarm (120), langs modstaende sider af den aflange
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genstand (90), hvor den farste endeeffektor (112) har en farste konisk
tromle (118), der definerer en fgrste endeeffektorakse (113), og den
anden endeeffektor (122) har en anden konisk tromle (118), der definerer

en anden endeeffektorakse (123);

at dreje en fgrste effektorarm (110) omkring en fgrste drejepunktsflade
(106) af flytteindretningen (100) mod den aflange genstand (90), og at
dreje den anden effektorarm (120) omkring en anden drejepunktsflade

(107) af flytteindretningen (100) mod den aflange genstand (90); og

at bringe den aflange genstand (90) i bergring med den fgrste koniske
tromle (118) og den anden koniske tromle (118) til udgvelse af en
loftekraft pa den aflange genstand (90) pa et sted under lzengdeaksen
(91).

12. Fremgangsmade ifelge krav 11, som endvidere omfatter at beveege

flytteindretningen (100) mod den aflange genstand (90).

13. Fremgangsmade ifelge krav 11, som endvidere omfatter at forskyde den
aflange genstand (90) langs et antal rulleelementer (103) af flytteindretningen
(100), hvor hvert rulleelement (103) har en rulleelementakse (104) pa tveers af

lzengdeaksen (91) af den aflange genstand (90).

14. Fremgangsmade ifelge krav 11, som endvidere omfatter at forskyde den

aflange genstand (90) ind i maskinen (80) til samling af rar.
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DRAWINGS
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FIG. 3
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