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FIG. 1

(57) Abstract: The present application relates to a device (100) for welding workpieces, in particular tubes (114, 116), and includes
a track (140) configured to surround a workpiece (114). The device (100) for welding also includes a cart (150) configured to contact
the track (140) such that the track (140) guides the cart (150) around the workpiece (114, 116). The cart (140) includes a frame (152)
and a welding torch receptacle (160). The welding torch receptacle (160) is attached to the frame (152). The welding torch receptacle
(160) is configured to maintain a tip of the welding torch (102) at a set distance away from the workpiece (114, 116) while the cart
(150) moves around the workpiece (114, 116).
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Description

DEVICE FOR MANUAL WELDING OF TUBE ; AND METHOD OF MANUAL WELDING A
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FIRST WORKPIECE TO A SECOND WORKPIECE USING A FIXTURE

Technical Field

This disclosure relates to a device, and more particularly, to a device
for manual welding. More particularly, this disclosure relates to a device for
manual welding, or a fixture with a base, a rail extending from the base, and a cart
that rides along the rail, the cart can hold and support a welding lead or a welding

wand for manual welding.

Background

There are many techniques for combining two objects. For
example, welding can be used to combine a first metallic workpiece and a second
metallic workpiece. One type of welding, metal inert gas or MIG welding can be
used to combine two workpieces. MIG welding uses an electrical current through
a feed wire to generate an arc and heat up both the first and second workpieces.
As the arc heats up the first and second workpiece, the welding wire may also
melt such that the welded joint can be a combination of a material of the first
workpiece, a material of the second workpieces, and the material of the welding
wire.

The inert gas can be introduced to the welding joint through a
welding wand. For example, the welding wand can include a nozzle that directs a
flow of inert gas toward the arc point created by the welding wire in contact with
one or more of the first and second workpieces. The inert gas can help, shield the
weld from reactive gases in atmosphere, ionize to help create a stable arc,
improve energy transfer across the arc, and reduce the oxidation of the weld joint
to help maintain the strength of the weld after the first and second workpieces
have been combined.

Welding can be difficult, and welding in many directions (e.g., in

the 4G, 5G, and 6G orientation) can be very difficult and can require a very
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skilled artisan. Moreover, welding workpieces of certain shapes (e.g., round,
triangular, or square) can be more difficult.

German Patent Number DE 102,009,058,051 to Patentinhaber
Gleich discloses a manually driven welding device with a guide rail and a guide
carriage. The guide carriage can be guided on the guide rail and driven to produce
a feed. The movement of a holder, welding torch, and a transmission device can

advance the guide carriage.

Summary of the Invention

In one example, a device for welding may include a track
configured to surround a workpiece. The device for welding may also include a
cart configured to contact the track such that the track guides the cart around the
workpiece. The cart may include a frame and a welding torch receptacle. The
welding torch receptacle can be attached to the frame. The welding torch
receptacle may be configured to maintain a tip of the welding torch at a set
distance away from the workpiece while the cart moves around the workpiece.

In another example, a system for welding a workpiece may
include a welding torch configured to weld the workpiece. The welding torch
may include a head and a tip. The system for welding a workpiece may also
include a fixture for welding. The fixture for welding may include a track
configured to surround the workpiece and a cart configured to contact the track
such that the track guides the cart around the workpiece. The cart may include a
frame and a welding torch receptacle. The welding torch receptacle may be
configured to receive a head of a welding torch. The cart may be configured to
maintain a tip of the welding torch at a set distance away from the workpiece
while the cart moves around the workpiece.

In yet another example, a method of welding a first workpiece to a
second workpiece using a fixture. The fixture may include a track that can be
configured to surround the first workpiece and a cart that can be configured to
contact the track such that the track guides the cart around the workpiece. The

cart may include a frame and a welding torch receptacle. The welding torch
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receptacle may be attached to the frame and may be configured to receive a head
of a welding torch. The method may include positioning the fixture around the
first workpiece. The method may also include latching a latch that removably
attaches a first piece and a second piece of the track to surround the first
workpiece such that the one or more size adjusters contact the first workpiece.
The method may also include welding the first workpiece to the second
workpiece by moving the cart around the track while activating the welding

torch.

Brief Description of the Drawings

In the drawings, which are not necessarily drawn to scale, like
numerals may describe similar components in different views. Like numerals
having different letter suffixes may represent different instances of similar
components. The drawings illustrate generally, by way of example, but not by way
of limitation, various embodiments discussed in the present document.

FIG. 11is a perspective view of a welding device attached to a first
workpiece to aid in the welding of the first workpiece and a second workpiece.

FIG. 2 is a bottom view of a welding device attached to a first
workpiece to aid in the welding of the first workpiece and a second workpiece.

FIG. 3 is a top view of a welding device attached to a first
workpiece to aid in the welding of the first workpiece and a second workpiece.

FIG. 4 is a perspective view of an example of a cart.

FIG. 5 is a bottom view of an example of a cart.

FIG. 6 is a schematic diagram of a welding device to aid in
welding two square tubes.

FIG. 7 is a flowchart of a method of using a device to aid in the

welding of a first workpiece and a second workpiece.

Detailed Description

FIGS. 1-3 show three different views of a system 100 including a

welding device or fixture (hereinafter “welding device 118”) and a welding torch
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102. FIG. 1 is a perspective view of a welding device 118 attached to a first
workpiece 114 and/or a second workpiece 116 to aid in the welding of the first
workpiece 114 and/or the second workpiece 116. FIG. 2 is a bottom view of the
welding device 118 attached to the first workpiece 114 and/or the second
workpiece 116 to aid in the welding of the first workpiece 114 and/or the second
workpiece 116. FIG. 3 is a top view of the welding device 118 attached to the
first workpiece 114 and/or the second workpiece 116 to aid in the welding of the
first workpiece 114 and/or the second workpiece 116. FIGS. 1-3 will be
discussed together below.

The welding torch 102 may be configured to weld the first
workpiece 114 to the second workpiece 116. In examples, the welding torch 102
may be used to form a groove weld between the first workpiece 114 and the
second workpiece 116. In other examples, the welding torch 102 may be used to
form any other kind of weld between the first workpiece 114 and the second
workpiece 116. The welding torch 102 may be a MIG, TIG, laser, or any other
kind of welder that can be used to weld the first workpiece 114 to the second
workpiece 116. As shown in FIGS. 1-3, the welding torch 102 may include a
handle 104, a trigger 106, and a head 108.

The handle 104 may be configured to fit within the hand of a
person such that the person can grasp the handle 104 to control the welding torch
102.The handle 104 can permit a welding wire 110 and a gas (not shown) to pass
therethrough. In one or more examples, the handle 104 can be an elongated body.

The trigger 106 can be integral the handle 104. The trigger 106
may be configured to turn on and turn off the welding torch 102. For example,
compressing the trigger 106 can turn on the welding torch 102 to weld one or
more workpieces. In examples, releasing the trigger 106 can turn off the welding
torch 102.

The head 108 can be configured to allow the welding wire 110 and
the gas to pass therethrough. The head 108 can extend from the handle 104
toward a tip 112 of the welding torch 102. In one or more examples, the head 108

may be cylindrical. The head 108 may direct the gas from the handle 104 toward
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the tip 112 to help supply shielding gas to the welding pool and prevent oxidation
of the weld.

The first workpiece 114 can be a tube, plate, bar, tab, or any other
piece that needs to be joined to another piece. In examples, the first workpiece
114 can be metallic. In another example, the first workpiece 114 can be ceramic,
plastic, or any other material that can be welded to another piece.

The second workpiece 116 can be a tube, plate, bar, tab, or any
other piece that needs to be formed to another piece. In examples, the second
workpiece 116 can be metallic. In another example, the second workpiece 116
can be ceramic, plastic, or any other material that can be welded to another piece.

In one example, the first workpiece 114 and the second workpiece
116 may be the same material. In another example, the first workpiece first
workpiece 114 and the second workpiece 116 may be different materials. In one
or more examples, the first workpiece 114 may be a tube (e.g., round, square, or
triangular) and the second workpiece 116 may be a tube (e.g., round, square or
triangular). In another example, the first workpiece 114 may be a tube and the
second workpiece 116 may be a plate, bar, or tab. In yet another example, the
first workpiece 114 can be a plate or an angled iron, and the second workpiece
116 can be a tube. In one or more examples, the first workpiece 114 and the
second workpiece 116 can be any shape of workpieces that need to be welded or
joined to another workpiece of the same or different shape.

In one or more examples, the welding device 118 may include a
base 120, a track 140, or a cart 150. The welding device 118 can be configured to
be attached to either the first workpiece 114 or the second workpiece 116. The
welding device 118 may be configured to receive and guide a welding torch 102
around the first workpiece 114 and/or the second workpiece 116.

The base 120 may be configured to removably attach the welding
device 118 to the first workpiece 114 and/or the second workpiece 116. In some
examples, the base 120 may be circular and/or annular. The base 120 may have a
first portion 122 and a second portion 128. The first portion 122 may extend from

a first end 124 to a second end 126. The second portion 128 may extend from a
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first end 130 to a second end 132. In one or more examples, the first portion 122
and the second portion 128 may each form a portion of the circular or annular
base 120. That is, in one or more examples, the first portion 122 and the second
portion 128 may form half of the base 120 and may be half annular or crescent
shapes, for example.

The base 120 may also include a pivot joint 134. The pivot joint
134 may be configured to pivotally attach the first end 124 of the first portion 122
to the first end 130 of the second portion 128. The pivot joint 134 may enable the
welding device 118 to be installed and uninstalled from the first workpiece 114
and/or the second workpiece 116. For example, the first portion 122 and the
second portion 128 can pivot about the pivot joint 134 such that the second end
126 of the first portion 122 and the second end 132 of the second portion 128
separate from each other. In the contrary, the first portion 122 and the second
portion 128 can pivot about the pivot joint 134 such that the second end 126 of
the first portion 122 and the second end 132 of the second portion 128 approach
each other. In some examples, the pivot joint 134 may be a bolt and a nut. In
another example, the pivot joint 134 may be a rivet, a pin, a shaft, or any other
body that can enable the first portion 122 and the second portion 128 to pivot
with relation to each other. In one or more examples, multiple pivot joints may be
provided allowing the user to selectively release any pivot joint and pivot the
portions about another pivot joint.

The base 120 may also include a latch 136. The latch 136 may be
configured to removably attach the second end 126 of the first portion 122 to the
second end 132 of the second portion 128. For example, the latch 136 can be
engaged to removably attach the second end 126 of the first portion 122 and the
second end 132 of the second portion 128 when the first portion 122 and the
second portion 128 are rotated about the pivot joint 134 such that the second end
126 of the first portion 122 and the second end 132 of the second portion 128
approach each other. The latch 136 can hold the welding device 118 around the
first workpiece 114 and/or the second workpiece 116 until the latch 136 is
disengaged. Once the latch 136 is disengaged, the first portion 122 and the
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second portion 128 can pivot about the pivot joint 134 such that the second end
126 of the first portion 122 and the second end 132 of the second portion 128
separate from each other.

The base 120 may also include one or more size adjusters
(hereinafter “size adjusters 138”). The size adjusters 138 may be configured to
adjust the welding device 118 to fit the first workpiece 114 and/ the second
workpiece 116 within the welding device 118. Moreover, the size adjusters 138
can contact the first workpiece 114 and/or the second workpiece 116 to maintain
a longitudinal position of the 118 on the first workpiece 114 and/or the second
workpiece 116. The size adjusters 138 may be removably attached to the base
opposite the track 140. As shown in the figures, the size adjusters 138 may
include a slot and at least one bolt and nut, such that the size adjusters 138 can be
adjusted to extend within an inner diameter Ds (FIG. 2) of the base 120. In
particular, the size adjusters 138 may be adjustable along substantially radially
extending lines to collectively define diameters smaller than Dg. Thus, the size
adjusters 138 may be adjusted to accommodate workpieces smaller than the inner
diameter D of the base 120. Moreover, the size adjusters 138 can be adjusted to
make the welding device 118 concentric with the first workpiece 114 and the
second workpiece 116. In one or more examples, the size adjusters 138 may
include surface treatments on a surface that contacts the first workpiece 114
and/or the second workpiece 116. For example, the size adjusters 138 may
include bumps or a coating to increase a surface friction between the size
adjusters 138 and the first workpiece 114 and/or the second workpiece 116. The
increased surface friction between the size adjusters 138 and the first workpiece
114 and/or the second workpiece 116 can help hold a longitudinal position of the
welding device 118 on the first workpiece 114 and/or the second workpiece 116.

The track 140 may be configured to surround the first workpiece
114 and/or the second workpiece 116. In some examples, the track 140 may be
circular. The track 140 may include a pad 142 and a flange 144. The pad 142 can
extend from a side of the base 120 opposite from a side where the size adjusters

138 attach to the base 120. For example, the pad may extend from a top side of
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the base 120 while the size adjusters may be arranged on a bottom side of the
base 120. The pad 142 may define a vertical surface 146. The flange 144 may
extend perpendicular from the pad 142. The flange 144 may define a horizontal
surface 148. In one or more examples, the flange 144 may have a diameter larger
than the pad 142 and may form an overhanging lip extending around the
periphery of the pad 142.

FIGS. 4 and 5 show more details of the cart 150 shown in FIGS.
1-3. Thus, the cart 150 will be described with reference to FIGS. 1-5 below. FIG.
4 is a perspective view of an example of the cart 150. FIG. 5 is a bottom view of
an example of the cart 150. The cart 150 may be configured to contact the track
140 such that the track 140 guides the cart 150 around the first workpiece 114
and/or the second workpiece 116. The cart 150 may include a frame 152 and a
welding torch receptacle 160.

The frame 152 may be configured to position, support, and direct
the welding torch 102 as the cart 150 traverses around the first workpiece 114
and/or the second workpiece 116 by following the track 140. The frame 152 may
include a series of plates or shapes arranged to support other aspects of the cart
150 and may be a weldment, a machined shape, or another type of frame may be
provided. The frame 152 may include one or more bearing assemblies. For
example, the frame may include a first bearing assembly 154 and a second
bearing assembly 156.

In examples, the first bearing assembly 154 may be configured to
contact the vertical surface 146 defined by the pad 142. The first bearing
assembly 154 may be configured to provide lateral support and/or guidance to the
cart 150 as the cart 150 travels along the track 140. In examples, the first bearing
assembly 154 may include a spindle or an axle extending vertically downward
and/or parallel to the vertical surface 146. The first bearing assembly 154 may
also include a rotatable component arranged thereon for rollably engaging the
vertical surface 146. In examples, the first bearing assembly 154 may have one or
more bearings on a first side of the frame 152 and one or more bearings on a

second side of the frame 152. Thus, the first bearing assembly 154 can be
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configured such that the cart 150 can be installed on the track 140 with the track
140, the pad 142, and at least a portion of the flange 144 between one or more
bearings of the first bearing assembly 154.

In one or more examples, the rotatable component arranged on the
spindle or axle may engage with the track 140 such that the cart 150 is on a top
side of the track 140 and the rotatable components of the first bearing assembly
154 rollably contact the vertical surface 146 on a bottom side of the track 140
such that the flange 144 can extend between the rotatable component and the cart
150. Thus, the first bearing assembly 154 may prevent vertical removal of the
cart 150 from the track 140.

In examples, the second bearing assembly 156 may be configured
to contact the horizontal surface 148 defined by the flange 144. The second
bearing assembly 156 may be configured to provide vertical support to the cart
150 as the cart 150 travels along the track 140. The second bearing assembly 156
may include one or more spindles or axles that extend substantially horizontally
between one a first hole in the frame 152 and a second hole in the frame 152. The
one or more spindles or axles may support a bearing, bushing, or a wheel such
that the bearing, bushing, or wheel may contact the horizontal surface 148 of the
flange 144. Therefore, the second bearing assembly 156 may apply a vertical
force on the horizontal surface 148 to maintain a vertical position of the frame
152 and the first bearing assembly 154 of the cart 150 with relation to the track
140 as the cart 150 traverses the track 140.

Together the first bearing assembly 154 and the second bearing
assembly 156 may provide lateral and vertical support such that the cart 150 can
smoothly navigate around the track 140 without excess play. Reducing the play in
the cart 150 navigating around the track 140 can help provide more consistent
welds and improve the quality of a welding joint. As shown in FIG. 3, the first
bearing assembly 154 and the second bearing assembly 156 may enable the cart
150 to move in either a clockwise or a counter-clockwise direction around the
track 140. Moreover, the first bearing assembly 154 and the second bearing
assembly 156 may secure the cart 150 on the track 140 such that the cart 150
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does not fall off the track 140. Holding the cart 150 on the track 140 enables an
operator to use the welding device 118 to weld in all orientations around the first
workpiece 114 and/or the second workpiece 116. For example, the welding
device 118 may be used to weld in 4G, 5G, and 6G orientations.

The welding torch receptacle 160 may be attached to the frame
152. The welding torch receptacle 160 may be configured to receive the head 108
of the welding torch 102. The welding torch receptacle 160 may connect the
welding torch 102 to the cart 150 such that the welding torch 102 moves around
the first workpiece 114 and/or the second workpiece 116 when the cart 150
moves along the track 140. The welding torch receptacle 160 may be circular
and/or an annular body defining an insertion hole through which the welding
torch 102may be inserted and positioned. In examples, the welding torch
receptacle 160 can be configured to attach the handle 104 or any other part of the
welding torch 102 to hold the welding torch 102 at a distance from the first
workpiece 114 and/or the second workpiece 116.

In examples, the welding torch receptacle 160 may include one or
more pivot attachments (hereinafter “pivot attachment 162”). The pivot
attachment 162 may be configured to allow the welding torch receptacle 160 to
pivot about the pivot attachment 162. Thus, as indicated by the arrows in FIGS. 1
and 4, when the welding torch 102 is installed in the welding torch receptacle
160, the welding torch 102 can rotate about the pivot attachment 162 to move the
tip 112 of the welding torch 102 between the first workpiece 114 and the second
workpiece 116. Moving the tip 112 of the welding torch 102 between the first
workpiece 114 and the second workpiece 116 while welding helps bridge the gap
between the first workpiece 114 and the second workpiece 116. Moreover, the
movement of the welding torch receptacle 160 about the pivot attachment 162
enables an operator to manipulate an arc, and/or a welding pool, while moving
the welding torch 102 within the cart 150 around the first workpiece 114 and/or
the second workpiece 116.

In examples, the pivot attachment 162 may define an axis of

rotation of the welding torch receptacle 160. The pivot attachment 162 may
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define a horizontal axis of rotation. The horizontal axis of rotation enables an
operator to weave the tip 112 of the welding torch 102 up and down between the
first workpiece 114 and the second workpiece 116 while welding the first
workpiece 114 and the second workpiece 116.

In one or more examples, the welding torch receptacle 160 may
also include a set pin 164. The set pin 164 can be configured to hold the head 108
of the welding torch 102 within the welding torch receptacle 160 to maintain a
distance between the tip 112 and the first workpiece 114 and/or the second
workpiece 116. Thus, the welding torch receptacle 160 may include a threaded
hole and the pin 164 may be threadably engaged in the threaded hole. Thus,
rotation of the set pin 164 may cause the set pin 164 to impinge on the welding
torch 102 to hold the welding torch 102 within the welding torch receptacle 160.

In one or more examples, the welding torch receptacle 160 may
include more than one set pin 164. For example, the welding torch receptacle 160
may have two or three threaded holes, each of the threaded holes may engage a
set pin 164 such that rotation of any of the set pin 164 may cause any one of the
set pin 164 to impinge on the welding torch 102 to hold the welding torch 102
within the welding torch receptacle 160. The two or three set pin 164 in the
welding torch receptacle 160 may allow an operator to further adjust the
positioning of the welding torch 102 within the welding device 118, and more
specifically within the welding torch receptacle 160.

In other examples, the welding torch receptacle 160 may include a
ridge that interacts with a ridge on the head 108 of the welding torch 102 to set a
distance that the head 108 goes within the welding torch receptacle 160. In yet
another example, the welding torch receptacle 160 may include a mechanical or
magnetic lock that holds the head 108 of the welding torch 102 within the
welding torch receptacle 160.

FIG. 6 is a schematic diagram of a welding device 618 to aid in
welding one or more square tubes. The system 600 may include a welding torch

602 and the welding device 618. The system 600 can be configured to connect to
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either a first workpiece 614 or a second workpiece 616 and weld the first
workpiece 614 and the second workpiece 616.

As shown in FIG. 6, the first workpiece 614 and the second
workpiece 616 can be a square tube. In another example, the first workpiece 614
may be a square tube and the second workpiece 616 may be a plate, or any other
shape material that needs to be welded to the second workpiece 616. In yet
another example, the second workpiece 616 may be a square tube and the first
workpiece 614 may be a plate or any other shape material that needs to be welded
to the first workpiece 614.

In one or more examples, the welding device 618 may include a
base 620, a track 640, or a cart 650. The welding device 618 can be configured to
be attached to either the first workpiece 614 or the second workpiece 616. The
welding device 618 may be configured to receive and guide a welding torch 602
around the first workpiece 614 and/or the second workpiece 616.

The base 620 may be configured to removably attach the welding
device 118 to the first workpiece 614 and/or the second workpiece 616. In the
example shown in FIG. 6, the base 620 may be square. In another example, the
base 620 may be triangular or any other shape to match the shape of the first
workpiece 614 and/or the second workpiece 616. The base 620 may have a first
portion 622 and a second portion 628. The first portion 622 may extend from a
first end 624 to a second end 626. The second portion 628 may extend from a
first end 630 to a second end 632. In one or more examples, the first portion 622
and the second portion 628 may each form a portion of the base 620. That is, in
one or more examples, the first portion 622 and the second portion 628 may form
half of the base 120 and may be half of a square or any other shape of the base
620 to match the first workpiece 614 and or the second workpiece 616.

The base 620 may also include a pivot joint 634. The pivot joint
634 may be configured to pivotally attach the first end 624 of the first portion 622
to the first end 630 of the second portion 628. The pivot joint 634 may enable the
welding device 618 to be installed and uninstalled from the first workpiece 614

and/or the second workpiece 616. For example, the first portion 622 and the
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second portion 628 can pivot about the pivot joint 634 such that the second end
626 of the first portion 622 and the second end 632 of the second portion 628
separate from each other. In the contrary, the first portion 622 and the second
portion 628 can pivot about the pivot joint 634 such that the second end 626 of
the first portion 622 and the second end 632 of the second portion 628 approach
each other. In some examples, the pivot joint 634 may be a bolt and a nut. In
another example, the pivot joint 634 may be a rivet, a pin, a shaft, or any other
body that can enable the first portion 622 and the second portion 628 to pivot
with relation to each other. In one or more examples, the base 620 may include
multiple pivot joint 634. Multiple pivot joint 634 may be provided allowing the
user to selectively release any pivot joint 634 and pivot the portions about another
pivot joint 634.

Similar to the base 120 shown in FIGS 1-3, the base 620 may
include a latch in the figures, for example, though not shown in FIG. 6, the base
620 may include the latch 136 to removably attach the base 620 to the first
workpiece 614 or the second workpiece 616.

The base 620 may also include one or more size adjusters
(hereinafter “size adjusters 638”). The size adjusters 638 may be configured to
adjust the welding device 618 to fit the first workpiece 614 and/ the second
workpiece 616 within the welding device 618. Moreover, the size adjusters 638
can contact the first workpiece 614 and/or the second workpiece 616 to maintain
a longitudinal position of the 618 on the first workpiece 614 and/or the second
workpiece 616. The size adjusters 638 may be removably attached to the base
opposite the track 640. As shown in the figures, the size adjusters 638 may
include a slot and at least one bolt and nut, such that the size adjusters 638 can be
adjusted to extend radially inward an inner dimension Dg (FIG. 6) of the base
620. Thus, the size adjusters 638 may be adjusted to accommodate workpieces
smaller than the inner dimension Dg of the base 620. Moreover, the size adjusters
638 can be adjusted to make the welding device 618 concentric with the first

workpiece 614 and the second workpiece 616.
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In one or more examples, the size adjusters 638 may include
surface treatments on a surface that contacts the first workpiece 614 and/or the
second workpiece 616. For example, the size adjusters 638 may include bumps or
a coating to increase a surface friction between the size adjusters 638 and the first
workpiece 614 and/or the second workpiece 616. The increased surface friction
between the size adjusters 638 and the first workpiece 614 and/or the second
workpiece 616 can help hold a longitudinal position of the welding device 618 on
the first workpiece 614 and/or the second workpiece 616.

The track 640 may be configured to surround the first workpiece
614 and/or the second workpiece 616. In some examples, the track 640 may be
rectangular. In other examples, the track 640 may be triangular or any other shape
to match the shape of the first workpiece 614, the second workpiece 616, and/or
the welding device 618.

As shown in FIG. 6, the cart 650 may two frames, for example a
frame 652A and a frame 652B, and a pivot member 666. The pivot member 666
may be configured to pivotally attach the frame 652A and the frame 652B. The
pivot member 666 enables the frame 652A and the frame 652B to navigate
around the track 640. Specifically, the pivot member 666 enable the cart 650 to
navigate around corners in the track 640. In other examples, the cart 650, the
frame 652A, the frame 652B, and the pivot member 666 can be adjusted to
accommodate any shapes of the track 640. For example, the cart 650 may include
a plurality of frames and a plurality of the pivot member 666 to hold multiple
tools and or devices as the cart 650 navigates around the track 640.

Each of the frame 652A and frame 652B may be configured to
position, support, and direct the welding torch 602 as the cart 650 traverses
around the first workpiece 614 and/or the second workpiece 616. At least one of
the frames 652A and 652B may include a welding torch receptacle to hold a head
of a welding torch. For example, the welding torch receptacle 160 of FIGS. 1-5
could be installed on either of the frame 652 A and the frame 652B to hold the
welding torch 102 (FIGS. 1-5) or the welding torch 602.
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Each of the frame 652A and the frame 652B may include a first
bearing assembly 654 and a second bearing assembly 656. Together the first
bearing assembly 654 and the second bearing assembly 656 may provide lateral
and vertical support such that the cart 650 can smoothly navigate around the track
640 without excess play. Reducing the play in the cart 650 navigating around the
track 640 can help provide more consistent welds and improve the quality of a
welding joint. The first bearing assembly 654 and the second bearing assembly
656 may enable the cart 650 to move in either a clockwise or a counter-clockwise
direction around the track 640.

Moreover, the first bearing assembly 654 and the second bearing
assembly 656 may secure the cart 650 on the track 640 such that the cart 650does
not fall off the track 140. Holding the cart 650 on the track 640enables an
operator to use the welding device 618 to weld in all orientations around the first
workpiece 614 and/or the second workpiece 616. For example, the welding
device 618 may be used to weld in 4G, 5G, and 6G orientations. In another
example, the welding device 618 may be used for fillet welds in 2F, 3F, 4F, SF,
and 6F orientations.

In another example, each of the frame 652A and the 652B may
have an alternate engagement with the track 640. For example, the frame 652A
and the frame 652B may have a slot (not shown) formed therein. The slot formed
within the frame 652A and the frame 652B may be configured to fit around the
track 640 such that the track 640 can guide the cart 650 around the first

workpiece 614 and/or the second workpiece 616.

Industrial Applicability

In at least one operable example, a method 700 may be used to
weld a first workpiece and a second workpiece using one or more fixtures or
welding devices. The one or more fixtures may include a track that is configured
to surround the first workpiece and/or the second workpiece. The one or more
fixtures may also include a cart configured to contact the tracks such that the

track guides the cart around the first workpiece and/or the second workpiece. The
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cart may include a frame and a welding torch receptacle attached to the frame.
The welding torch receptacle may be configured to receive the welding torch.

FIG. 7 is a flowchart of the method 700 of using a device or
fixture to aid in the welding of a first workpiece and a second workpiece.

At step 702 of the method 700, an operator may position the
fixture around the first workpiece and/or the second workpiece. This may include
pivotally opening the fixture to establish a gap between end portions of the
fixture, moving the fixture into position around the workpiece, and pivotally
closing the fixture. In other examples, the fixture may be slipped over an end of
the workpiece.

At step 704 of the method 700, the operator may engage a latch
that removably attaches a first piece and a second piece of the track to surround
the first workpiece or the second workpiece such that the one or more size
adjusters contact the first workpiece or the second workpiece. Engaging the latch
may include actuating a lever to draw the end portions of the fixture together.

At step 706 of the method 700, the operator may adjust one or
more size adjusters to concentrically align the fixture and the first workpiece or
the second workpiece. For example, a bolt or nut that holds each of the one or
more size adjusters may be loosened to slide the one or more size adjuster
substantially radially inward until the one or more size adjuster contacts a
workpiece. Then, the bolt or nut that holds each of the one or more size adjuster
may be tightened to hold the one or more size adjusters in the set position. The
set position can concentrically align the welding device and the first and/or
second workpiece and can longitudinally align the one or more size adjuster on
the first and/or second workpiece.

At step 708 of the method 700, the operator may set a distance
between a tip of the welding torch and the first and second workpieces by sliding
the head of the welding torch within the welding receptacle. For example, an
operator can slide the head of the welding torch, or any other portion of the

welding torch, within a hole defined by the annular welding torch receptacle.
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At step 710 of the method 700, the operator may tighten a set
screw to hold the head of the welding torch at the set distance between the tip of
the welding torch and the first and second workpieces. Once the welding torch is
positioned in the desired location (e.g., the desired distance away from the first
and/or second workpiece) one or more set screws can be rotated such that the one
or more set screws impinge the welding torch to hold the welding torch in the
desired position.

At step 712 of the method 700, the operator may weld the first
workpiece to the second workpiece by moving the cart around the track while
activating the welding torch. In one or more examples, an operator may compress
a trigger on the welding torch to begin welding the first workpiece and the second
workpiece. While welding the first workpiece and the second workpiece the
operator can guide the cart of the welding device around the first and second
workpiece while rotating the tip of the welding torch up and down by rotating the
welding receptacle around one or more pivot attachments between the welding
receptacle and a frame of the welding device. The operator can continue to weld
and move around the workpiece until the weld is completed.

At step 714 of the method 700, the operator may remove the
fixture by releasing the latch and removing the fixture from the first workpiece
and/or the second workpiece when the first and second workpieces are welded.
For example, the operator may operate one or more levers to disengage the latch
and separate a first portion and a second portion of the base from one another to
open the welding device so it can be removed from the first and/or second
workpiece.

The above-detailed description is intended to be illustrative, and not
restrictive. The scope of the disclosure should, therefore, be determined with
references to the appended claims, along with the full scope of equivalents to which

such claims are entitled.
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Claims

1. A device for welding comprising:
a track configured to surround a workpiece; and
a cart configured to contact the track such that the track guides the
5  cart around the workpiece, the cart comprising:
a frame; and
a welding torch receptacle attached to the frame, the welding torch
receptacle configured to receive a head of a welding torch;
wherein the cart is configured to maintain a tip of the welding
10 torch at a set distance from the workpiece and a longitudinal position thereon the

workpiece while the cart moves around the workpiece.

2. The device of claim 1, wherein the device comprises a base
configured to removably attach the device to the workpiece, the base comprising:
15 a first portion extending from a first end to a second end;
a second portion extending from a first end to a second end,
a pivot joint configured to pivotally attach the first end of the first
portion to the first end of the second portion; and
a latch configured to removably attach the second end of the first

20  portion and the second end of the second portion.

3. The device of claim 2, wherein the track comprises:
a pad extending from the base, the pad defining a first surface; and
a flange extending perpendicular from the pad, the flange defining

25  asecond surface.

4. The device of claim 3, wherein the cart further comprises:
a first bearing system attached to the frame and configured to

contact the first surface of the flange; and
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a second bearing system attached to the frame and configured to

contact the second surface of the pad.

5. The device of claim 4, wherein the welding torch
receptacle comprises:

a pivot attachment configured to pivotally attach the welding torch
receptacle to the frame such that the tip of the welding torch can be moved with
relation to the workpiece by rotating the welding torch receptacle about the pivot

attachment.

6. The device of claim 5, wherein the welding torch
receptacle further comprises a set pin configured to hold the head of the welding

torch within the welding torch receptacle.

7. The device of claim 3, wherein the base further comprises:
more than one size adjuster removably attached to the base
opposite the pad, the more than one size adjuster configured to adjust the device

to fit the workpiece within the device.

8. The device of claim 7, wherein:

the workpiece is a round tube;

the base and the track are circular such that the base and the track
are concentric the round tube when the device is installed on the round tube;

the base defines an inner diameter of the device, and

the more than one size adjuster is configured to extend radially

inward the inner diameter of the device.

9. The device of claim 7, wherein:

the workpiece is a rectangular tube;
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the base and the track are rectangular such that the base and the
track are concentric the rectangular tube when the device is installed on the
rectangular tube;

the base defines an inner perimeter of the device; and

the more than one size adjuster is configured to extend radially

inward the inner perimeter of the device.

10. The device of claim 9, wherein the cart comprises a second
frame, the second frame is pivotally attached to the frame such that the cart can

travel along the track when the track is rectangular.

11. A method of welding a first workpiece to a second
workpiece using a fixture comprising a track configured to surround the first
workpiece and a cart configured to contact the track such that the track guides the
cart around the workpiece, the cart comprising a frame and a welding torch
receptacle attached to the frame and configured to receive a head of a welding
torch, the method comprising:

positioning the fixture around the first workpiece;

latching a latch that removably attaches a first piece and a second
piece of the track to surround the first workpiece such that a one or more size
adjusters contact the first workpiece; and

welding the first workpiece to the second workpiece by moving

the cart around the track while activating the welding torch.

12. The method of claim 11, further comprising:

adjusting the one or more size adjusters to concentrically align the
fixture and the first workpiece;

setting a distance between a tip of the welding torch and the first
and second workpieces by sliding the head of the welding torch within the

welding torch receptacle; and
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tightening a set screw to hold the head of the welding torch at the
set distance between the tip of the welding torch and the first and second

workpieces.

5 13. The method of claim 12, further comprising:
filling a gap between the first and second workpieces by rotating
the welding torch and the welding torch receptacle about at least one pivot

attachment between the welding torch receptacle and the frame of the cart.

10 14. The method of claim 13, further comprising:
decoupling the latch to remove the fixture from the first workpiece

when the first and second workpieces are welded.
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