Office de la Proprieté Canadian CA 2862654 C 2016/10/04

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 862 654
Un organisme An agency of

d'Industrie Canada Industry Canada (12) BREVET CANADIEN

CANADIAN PATENT
13) C

(86) Date de depot PCT/PCT Filing Date: 2013/03/28 (51) Cl.Int./Int.Cl. 623K 9/72(2006.01),
BZ23K 9/133 (2006.01), B656H 49/7186 (2006.01),

(87) Date publication PCT/PCT Publication Date: 2013/10/03 B65H 51/10(2006.01), B65H 51/32(2006.01)
(45) Date de délivrance/lssue Date: 2016/10/04 B65H 59/00(2006.01)
(85) Entree phase nationale/National Entry: 2014/06/30 (72) Inventeurs/Inventors:
(86) N° demande PCT/PCT Application No.: US 2013/034226 CHRISTOPHER, MARK RICHARD, US;
o o MATIASH, NICHOLAS ALEXANDER, US
(87) N publication PCT/PCT Publication No.: 2013/148920 o
L (73) Proprietaire/Owner:

(74) Agent: FINLAYSON & SINGLEHURST

(54) Titre : DISPOSITIFS D'ALIMENTATION EN FIL DE SOUDAGE AVEC UN GUIDE-FIL AYANT DES SURFACES DE
GUIDAGE ALLONGEES ESPACEES L'UNE DE L'AUTRE
54) Title: WELDING WIRE FEEDERS WITH A WIRE GUIDE HAVING ELONGATED GUIDE SURFACES SPACED

FROM ONE ANOTHER

o _(:'62
:
|
56 l —
- 80~—1-
— —— ——
54 :
|
/6 vEMORY ||OPERATOR

INTERFACE
LRGITIY CIRCUITRY

]2 70
PROCESSING MOTOR
CIRCUITRY DRIVE
CIRCUIT
44
[ INTERFACE
CIRCUITRY

(57) Abréegée/Abstract:

A wire guide (80) for use In a welding wire feeder (58) Is provided. The wire guide (80) includes two guide surfaces spaced from
one another to define an opening through which welding wire (52) Is directed from a spool (56) to a wire drive assembly (60-70) of
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(57) Abstract: A wire guide (80) for use in a welding wire
feeder (58) 1s provided. The wire guide (80) mcludes two
guide surfaces spaced from one another to define an open-
ing through which welding wire (52) 1s directed from a
spool (56) to a wire drive assembly (60-70) of the wire
feeder (58). The wire guide (80) may also include a side
flange extending from an outboard position of the wire
guide (80) to maintain the wire (52) within a desired re-
gion of the wire drive assembly (60-70), such as a space
formed by grooves along rollers (60, 64) of the wire drive
assembly (60-70). The side flange may be formed integ-
rally with an outboard guide surface of the wire guide
(80). The guide surfaces and the side flange may be

formed integrally into a one-piece wire guide structure
(60-70).
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WELDING WIRE FEEDERS WITH A WIRE GUIDE HAVING ELONGATED
GUIDE SURFACES SPACED FROM ONE ANOTHER

BACKGROUND

[0002] The invention relates generally to welding systems, and, more particularly, to

a welding wire guide for use in a welding system.

[0003] Welding is a process that has increasingly become ubiquitous in various
industries and applications. While such processes may be automated in certain
contexts, a large number of applications continue to exist for manual welding
operations. Such welding operations rely on a variety of types of equipment to ensure
the supply of welding consumables (e.g., wire feed, shielding gas, etc.) is provided to
the weld in an appropriate amount at the desired time. For example, metal inert gas
(MIG) welding typically relies on a wire feeder to ensure a proper wire feed reaches a

welding torch.

[0004] Such wire feeders facilitate the feeding of welding wire from a wire spool,

through a pair of wire feed rolls, to the welding torch at the desired wire feed rate.

Typically the wire is guided into the feed rolls with a tapered cylindrical tube fixed

adjacent to the feed rolls. As the stack diameter of the wire wound on the spool

changes due to wire use, the angle in the vertical plane at which the wire enters the
cylindrical guide changes. In addition, the angle at which the wire enters the guide
changes in the horizontal plane due to the helical unwind of the wire spool.
Unfortunately, such an arrangement forces the wire into a fixed entry angle by sharply

redirecting the wire as it enters the cylindrical guide. This leads to deformation of the
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wire surface and causes shavings from the wire to detach, which can ultimately clog
welding torch liners and tips. Accordingly, there exists a need for a wire guide that

overcomes these drawbacks.

BRIEF DESCRIPTION

[0005] In an exemplary embodiment, a welding wire feed device includes a spool
support configured to receive and support a spool of welding wire and a wire drive
assembly configured to draw wire from the spool and to drive the wire towards a
welding application. The welding wire feed device also includes a wire guide having
two elongated guide surfaces spaced from one another to define an opening through

which the wire is guided from the spool to the wire drive assembly.

10006] In another embodiment, a welding wire feed device includes a wire guide
having two elongated guide surfaces spaced from one another to define an opening
through which welding wire is guided from a spool to a wire drive assembly. The wire
gulde also has a side tlange extending from an outboard portion of the wire guide to
maintain the welding wire tracking to a desired region of a roller of the wire drive

assembly:.

[0007] In a further embodiment, a welding wire feed device includes a wire guide
having inboard and outboard guide surfaces spaced from one another to define an
opening through which welding wire is guided from a spool to a wire drive assembly.
The inboard guide surface is spaced upstream relative to the outboard guide surface.
The wire guide also include a side flange adjacent the outboard guide surface for

maintaining the welding wire tracking to a desired region of the wire drive assembly.

[0007A] In another embodiment, a welding wire feed device includes a spool support
configured to receive and support a spool of welding wire; a wire drive assembly
configured to draw wire from the spool and to drive the wire towards a welding
application; and a wire guide having a guide structure and two elongated guide pins
coupled to the guide structure. The two elongated guide pins are spaced from one
another to define an opening through which the wire is guided from the spool to the
wire drive assembly, a first pin of the two elongated guide pins is upstream of a second
pin of the two elongated guide pins relative to the spool, and the two elongated guide
pins are stationary with respect to the guide structure. The wire guide includes a side

flange adjacent an outboard guide surface and positioned to maintain the welding wire
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tracking to a desired region of a wire drive roller, and the wire guide includes a tapered
end at least partially formed by the side flange and configured to fit proximally to the
wire drive roller. In an embodiment the guide pins and the opening are disposed
generally vertically; disposed between the spool support and the wire drive assembly.
The wire guide includes an open lower side beneath the opening and between the
guide pins. the guide pins are formed integrally in a single piece secured to the wire

drive assembly and the side flange is integral with the outboard guide surtace.

[0007B] In a furhter embodiment, a welding wire feed device includes a wire guide
having a guide structure and two elongated guide pins coupled to the guide structure.
The two elongated guide pins are spaced from one another to define an opening
through which welding wire is guided from a spool to a wire drive assembly. The
guide structure has a side flange extending from an outboard portion of the guide
structure to maintain the welding wire tracking to a desired region of a roller of the
wire drive assembly, a first pin of the two elongated guide pins is upstream of a second
pin of the two elongated guide pins relative to the spool, and the two elongated guide
pins are stationary with respect to the guide structure. The wire guide includes a
tapered end at least partially formed by the side flange and configured to fit proximally

to the roller.

[0007C] In another embodiment, a welding wire feed device inlcudes a wire guide
having a guide structure and inboard and outboard guide pins coupled to the guide
structure. The inboard and outboard guide pins are spaced from one another to define
an opening through which welding wire is guided from a spool to a wire drive
assembly. The guide structure has a side flange adjacent the outboard guide pin for
maintaining the welding wire tracking to a desired region of the wire drive assembly.

The wire guide has a tapered end at least partially formed by the side flange and
configured to fit proximally to the wire drive assembly. The inboard guide pin is
spaced upstream relative to the outboard guide pin, and the inboard guide pins are

stationary with respect to the guide structure.

DRAWINGS

[0008] These and other features, aspects, and advantages of the present invention will
become better understood when the following detailed description is read with
reference to the accompanying drawings in which like characters represent like parts

throughout the drawings, wherein:

24
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[0009] FIG. 1 1s a perspective view of an exemplary welding power supply

coupled to a wire feeder 1n accordance with aspects of the present invention;

[0010] FIG. 2 is a block diagram illustrating exemplary functional components of
the wire teeder of FIG. 1;

[0011] FIG. 3 is a side view of exemplary mechanical components of the wire

feeder of FIG. 1;

[0012] FIG. 4 1s a top view 1llustrating an exemplary pin wire guide 1n accordance

with aspects of the present invention;

[0013]  FIG. 5 illustrates an exemplary pin wire guide directing wire from a nearly

full spool 1n accordance with aspects of the present invention;

[0014]  FIG. 6 illustrates an exemplary pin wire guide directing wire from a less

full spool 1n accordance with aspects of the present invention;

[0015]  FIG. 7 illustrates an exemplary oblong wire guide directing wire from a

spool 1n accordance with aspects of the present invention;
[0016] FIG. 8 1s a side view of the exemplary oblong wire guide of FIG. 7;
[0017]  FIG. 9 is an entrance view of the exemplary oblong wire guide of FIG. 7;

[0018] FIG. 10 1s a side view of certain components of the wire feeder of FIG. 1,

including an exemplary wire guide;

[0019] FIG. 11 is an exploded perspective view of an embodiment of the wire

oguide of FIG. 10, including a wire guide holder with two guide pins;

[0020]  FIG. 12 1s a bottom view of certain components of the wire drive assembly

of FIG. 10;

[0021] FIG. 13 is an exploded perspective view of an embodiment of the wire

cuide of FIG. 10, having a slide flange integral with an outboard guide surtace; and
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[0022] FIG. 14 is a perspective view of an exemplary embodiment of the wire
cuide of FIG. 10, including guide surfaces formed integrally into a one-piece

Structure.

DETAILED DESCRIPTION

[0023]  As described in detail below, embodiments of an improved wire guide for
use 1n a welding wire feeder are provided. The wire guide 1s adapted to direct
welding wire from a spool to rollers of a wire drive assembly, and to enable relatively
easy threading of the wire into a region between the rollers. The wire guide includes
two guide surfaces that define an opening through which the wire 1s directed from the
spool to the wire drive assembly. The guide surfaces may be mounted to a guide
holder portion of the wire guide for securing the wire guide to the wire drive
assembly. The wire guide may also include a side flange extending from an outboard
side of the wire guide. The side flange 1s designed to keep the welding wire tracking
toward a desired region of the wire drive assembly, such as a groove formed along the
rollers. The side flange may be formed integrally with an outboard guide surface of
the wire guide. In some embodiments, the wire guide may be a one-piece structure

including the guide surfaces and the side flange.

[0024] Turning now to the drawings, FIG. 1 illustrates an exemplary welding
system 10 which powers, controls, and provides supplies to a welding operation. The
welding system 10 includes a welder 12 having a control panel 14 through which a
welding operator may control the supply of welding materials, such as gas flow, wire
feed, and so forth, to a welding gun 16. To that end, the control panel 14 includes
input or intertace devices, such as control inputs 18 that the operator may use to adjust
welding parameters (e.g., voltage, current, etc.). The welder 12 may also include a
tray 20 mounted on a back of the welder 12 and configured to support a gas cylinder
22 held 1n place with a chain 24. The gas cylinder 22 1s the source of the gas that
supplies the welding gun 16. Furthermore, the welder 12 may be portable via a set of
smaller front wheels 26 and a set of larger back wheels 28, which enable the operator
to move the welder 12 to the location of the weld. It should be noted, however, that

the present wire guide techniques may be used with any suitable type of welding
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system, typically MIG systems utilizing solid, flux cored or metal core wires fed by a
wire feeder as described below. Moreover, the techniques may be used with both

manual and automated welding systems.

[0025] The welding system 10 also includes a wire feeder 30 that provides welding
wire to the welding gun 16 for use in the welding operation. The wire feeder 30 may
include a control panel 32 that allows the user to set one or more wire feed
parameters, such as wire feed speed. In presently contemplated embodiments, the
wire feeder 30 houses a variety of internal components, such as a wire spool, a wire

feed drive system, a wire guide, and so forth.

[0026] A variety of cables couple the components of the welding system 10
together and facilitate the supply of welding materials to the welding gun 16. A first
cable 34 couples the welding gun 16 to the wire feeder 30. A second cable 36 couples
the welder 12 to a work clamp 38 that connects to a workpiece 40 to complete the
circuit between the welder 12 and the welding gun 16 during a welding operation. A
bundle 42 of cables couples the welder 12 to the wire feeder 30 and provides weld
materials for use in the welding operation. The bundle 42 includes a feeder power
lead 44, a weld cable 46, a gas hose 48, and a control cable 50. Depending on the
polarity of the welding process, the teeder power lead 44 connects to the same weld
terminal as the cable 36. It should be noted that the bundle 42 of cables may not be
bundled together in some embodiments. Conversely, in some systems some reduction
in wiring may be realized, such as by communicating control and feedback signals

over the welding power cable.

[0027] It should be noted that although the illustrated embodiments are described
in the context of a constant voltage MIG welding process, the features of the
invention may be utilized with a variety of other suitable welding systems and

processes that utilize continuously fed wires.

[0028] FIG. 2 1s a block diagram illustrating internal components of the wire
feeder 30. Welding wire 52 i1s supplied from a wire spool 54 that 1s mounted on a

spool mount 56. The wire 52 1s fed toward a welding operation by a wire drive
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assembly 58. The wire drive assembly includes an idle roller 60 mounted on an upper
mounting surtace 62, a drive roller 64 mounted on a lower mounting surtace 66, and a
motor drive 68 that turns the drive roller 64 in order to supply the wire at the desired

wire feed rate to the welding operation.

[0029] A number of circuitry systems inside the wire feeder 30 facilitate the
movement of wire 52 toward a welding operation at the desired wire feed rate. The
motor drive circuit 70 causes the drive roller 64 to turn at the desired rate. Processing
circuitry 72 communicates this turn rate to the motor drive circuit 70. Interface
circuitry 74 connects directly to the feeder power lead 44 and supplies power to the
processing circuitry 72. Memory circuitry 76 1s connected to the processing circuitry
72, and operator interface circuitry 78 supplies the desired feed rate, which 1s input by

the welding operator via the control panel, to the processing circuitry 72.

[0030] The wire feeder 30 features an elongated slit 80, which in the embodiment
illustrated here 1s formed by two pins threaded into the upper mounting surface 62.
The pins on either side of the elongated slit 80 guide the wire 52 from the spool 54 to
the wire drive assembly 58 by defining a path the wire takes to become generally

tangent to both the 1dle roller 60 and the drive roller 64.

[0031] FIG. 3 1s a side view of certain of the functional components inside the wire
feeder 30. The wire 52 1s fed to a groove between the drive roller 64 and the idle
roller 60, guided by the elongated slit 80 formed by two pins 82 and 84. The wire
may touch one or both of the two pins or be suspended between the two pins,
depending on the angle at which the wire comes off the spool 54 at a given moment.
A pressure mechanism 86 urges the idle roller 60 towards the drive roller 64. This
allows for more or less compression to be applied to the wire based on the size or
material properties of the wire (e.g., steel versus aluminum welding wire). The

pressure mechanism may be adjusted by a pressure adjustment knob 88.

[0032] FIG. 4 is a top view of certain of these components in the wire feeder 30.
As the wire 52 unwinds from the spool 54, the point of tangency of the wire to the

spool (e.g., where the wire separates from the stack stored on the spool) moves axially
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back and forth across the width of the spool. Dotted lines outline an area that the wire
may occupy as the spool unwinds. The wire 1s aligned with the drive roller 64 in
order to properly move through the wire feeder, and the pins 82 and 84 guide the wire

into alignment with the drive roller.

[0033] It should be noted that the pins 82 and 84 are displaced some distance away
from the drive roller 64 in the direction of the spool 54, and that, in a presently
contemplated embodiment, pin 82 1s displaced further in this direction than pin 84. In
this way, the wire travels a greater distance through this elongated guide than if the
two pins were placed exactly side by side. Various arrangements of such elements
may, however, be envisaged. There 1s also a displacement between both pins and the
wire when the wire 1s perfectly aligned from the spool to the drive roller. This
displacement allows wire to be guided gradually from the angle at which i1t exits the
spool to proper alignment with the drive roller. Guiding the wire in this way avoids
damaging the wire outer surface. Additionally, bearings (not shown) may be placed
over the outside of the pins 82 and 84. These bearings may be ceramic tubes or
rollers configured to fit over the pins 82 and 84 and rotate about the stationary pins,
further reducing friction between the wire and pins. Similarly, the pins may be

allowed to rotate themselves, as in the form of rollers.

[0034] FIG. 5 illustrates wire 52, from a nearly full spool 54, being fed through the
elongated slit 80 to the feed rolls 60 and 64. The elongated slit 1s defined by two pins
which each have a total length 90. There 1s a short radial distance 92 between the
outer edge of the wire wrapped around the spool, which 1s indicated by a dashed line,
and the outer edge of the spool. The wire slopes upward from its point of tangency
with the spool to its point of tangency with the feed rolls. The wire passes through the

slit 80 at a short distance 94 from the bottom of the slit to the wire.

[0035] FIG. 6 illustrates wire 52, from a less full spool 54, being fed through the
elongated slit 80 and to the feed rolls 60 and 64. There 1s a long radial distance 96

between the outer edge of the wire wrapped around the spool and the outer edge of the

spool. Unlike FIG. 5, FIG. 6 shows the wire sloping downward from its point of



CA 02862654 2014-06-30

WO 2013/148920 PCT/US2013/034226

tangency with the spool to its point of tangency with the feed rolls. The wire passes

through the slit 80 at a long distance 98 from the bottom of the slit to the wire.

[0036] As shown in FIG. 5 and FIG. 6, the elongated slit 80 helps guide wire 52
that exits the spool 54 at a range of angles 1n the vertical plane as the wire slopes
towards the feed rolls 60 and 64. The pin embodiment of slit 80 accommodates this
range of angles, leading to less wear and tear on the wire as it approaches the feed

rolls.

[0037] FIG. 7 illustrates wire 52 being fed from the spool 54 and guided through
an elongated, generally conical guide 100 to the feed rolls 60 and 64. The conical
ocuide 100 functions in generally the same manner as the pins described above, and
feeds the wire over a wide range of angles at which the wire exits the spool without

damaging the wire.

[0038] FIG. 8 is a detailed side view of an exemplary conical guide 100, showing
an entrance end 102, an mner wall 104, and an exit end 106. The entrance end 102
has a greater height than the exit end 106, to guide wire from a full range of angles

from spool to feed rolls, as illustrated in FIG. 7.

[0039] FIG. 9 is a detailed entrance view of the conical guide 100, showing the
entrance end 102, exit end 106, and inner wall 104 leading between the two ends.
The 1nner wall 104 narrows both vertically and horizontally from the entrance end to
the exit end, to accommodate wire coming from the spool at a range of angles in the

vertical and horizontal planes.

[0040] The height of the conical guide 100 may be greater than the width of the
cuide, from the entrance end 102 to the exit end 106. A greater height allows for the
range of angles from which wire exits the spool 54 1n the vertical plane. Although
wire exits the spool at a range of angles in the horizontal plane, as shown in FIG. 4,
this range 1s smaller than the vertical range of angles from which the wire exits the

spool.
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[0041] The conical guide 100 creates an oblong slit with rounded corners through
which the welding wire 52 passes. The generally oblong shape accounts for the
difference in range of angles in the vertical and horizontal plane from which the wire
will be guided. The rounded, elliptical edges eliminate sharp corners so that the wire
will not become pinned in an inside corner of the guide or rub against a sharp corner
upon entering or exiting the guide, thereby avoiding damage to the wire. The conical
ocuide 100 may also feature rounded outside edges at 1ts entrance end 102 and exit end
106 to tacilitate smoother entry and exit of the wire. Where desired, the guide may be

allowed to pivot so as to better align with the entering wire.

[0042] FIG. 10 1s a side view of exemplary components of the wire feeder 30 of
FIG. 1, including a wire guide 108. The wire guide 108 includes two elongated guide
surfaces spaced from one another to define an opening through which the welding
wire 52 may be guided from the spool 54 to the wire drive assembly 58. In the
illustrated embodiment, these guide surfaces are generally vertical, elongated guide
structures (e.g., the guide pins 82 and 84). The illustrated wire guide 108 also
includes a guide structure 110 into which the guide pins 82 and 84 are mounted. The
guide structure 110 secures the guide pins 82 and 84 to the wire drive assembly 38,
e.g., to a drive assembly housing 112 of the wire drive assembly 58. The guide
structure 110 also extends toward the rollers 60 and 64 to maintain the wire 52
between the rollers 60 and 64 during an initial threading of the wire 52. The
illustrated wire guide 108, including the guide pins 82 and 84 and the guide structure
110, may enable a welding operator to thread the wire 52 by hand into alignment with
the rollers 60 and 64, due to the opening defined by the guide pins 82 and 84 and the
shape of the guide structure 110. Specifically, the wire guide 108 may allow the
operator to self-thread the wire 52 into alignment with grooves formed in the rollers

60 and 64, while holding the wire 52 from a desired distance away from the rollers 60

and 64.

[0043] In the following discussion, reference may be made to various directions,
including a downstream direction indicative of the direction in which the welding
wire 52 1s fed through the wire feeder 30. Other directions may be referenced as

upstream, downstream, upward, downward, inboard, and outboard. The upstream
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direction 1s opposite the downstream direction, and these generally follow the flow of
the wire through the device. The upward direction 1s opposite the downward
direction, and these generally refer to the physical orientation of the device. The
inboard direction 1s opposite the outboard direction, and 1n general the inboard
direction 1s towards the body of the mechanism described, while the outboard
direction 1s towards the free side (e.g., the right side in the orientation pictured). The
downstream, upward, and inboard directions are represented in FIGS. 10-14 by axes

114, 116, and 118, respectively.

[0044] FIG. 11 1s an exploded perspective view of an embodiment of the wire
ocuide 108 of FIG. 10, including the two guide pins 82 and 84 and the guide structure
110. The guide pins 82 and 84, which are configured to guide the wire 52 as it 1s fed
from the spool 54 to the rollers 60 and 64, may be removably coupled to the guide
structure 110. In the illustrated embodiment, the guide pins 82 and 84 include threads
130 for fastening the guide pins 82 and 84 to the guide structure 110. The illustrated
oguide structure 110 includes holes 132 and 134 into which the guide pins 82 and 84,
respectively, may be inserted and mounted via the threads 130. The hole 132 1is
located 1n an inboard portion 136 of the guide structure 110, and the hole 134 1is
located 1n an outboard portion 138 of the guide structure 110. Thus, the guide pins 82
and 84 act as inboard and outboard guide surfaces, respectively, for the wire 32,
where the inboard guide surface is located upstream of the outboard guide surface. In
the 1illustrated embodiment, the outboard portion 138 of the guide structure 110
extends farther in the downward direction than the inboard portion 136. This may
provide lateral support to the guide pin 82 mounted to the inboard portion 136. An
aperture 140 1s located through the guide structure 110 so that a screw may be

inserted for securing the wire guide 108 to the wire drive assembly 38.

[0045] The guide structure 110 also includes a side flange 142 adjacent to the
outboard pin 84 and extending downward from the outboard portion 138 of the guide
structure 110. When the guide structure 110 1s mounted to the wire drive assembly
58, the side flange 142 extends toward the rollers 60 and 64 to facilitate threading of
the wire 52 into the rollers. Indeed, the outboard portion 138 may include a tapered

end 144, partially formed by the side flange 142 and configured to fit proximally to
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the rollers 60 and 64. Consequently, the side flange 142 may inhibit an operator from
positioning the wire 52 too far in the outboard direction when inserting the wire 52
between the rollers 60 and 64. Once the wire 52 has been positioned between the
rollers 60 and 64, the wire feeder 30 may feed the wire 52 from the spool 54 to the
rollers 60 and 64 without the wire 52 contacting the side flange 142. Instead, the wire
J2 may be directed to the wire drive assembly 58 through the opening formed
between the guide pins 82 and 84, as previously discussed 1n relation to FIGS. 3-6.
That way, once the rollers 60 and 64 receive and begin feeding the wire 52, the wire
52 may experience minimal contact with the wire guide 108 as 1t 1s fed through the

wire drive assembly 58.

[0046] The side flange 142 of the guide structure 110 establishes an outboard
boundary for the wire 52 as the wire 52 passes beyond the guide pin 84 in the
downstream direction 114. The drive assembly housing 112, upon which the guide
structure 110 may be mounted, acts as an inboard boundary, and the guide structure
110 acts as an upper boundary. The illustrated embodiment of the wire guide 108
does not include a lower boundary, but instead has an open lower side beneath the
opening and between the guide pins 82 and 84. In certain embodiments, the guide
structure 110 may include a lower edge for establishing a lower boundary for the wire
52 being inserted between the rollers 60 and 64. For example, a lower portion 146 of
the side flange 142 may protrude i1n the inboard direction 118 to establish a lower

boundary for the wire 32.

[0047] It should be noted that FIG. 11 is one example of the wire guide 108 that
may be used to direct the wire 52 toward the rollers 60 and 64 using the side flange
142 extending toward the rollers 60 and 64. Other embodiments may include one or
more guide surfaces integral with the guide structure 110 for directing the wire 52,
instead of having the removable guide pins 82 and 84. In addition, the tapered end
144 of the wire guide 108 may be relatively more rounded than shown in FIG. 10,
potentially making the wire guide 108 easier to manufacture. The guide structure 110
may be manufactured using powdered metal, die casting, machining, or some other

industrial process.
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[0048] FIG. 12 is a bottom view of certain components of the wire feeder 30 of
FIG. 10, including the wire guide 108 and the drive roller 64. The wire guide 108
includes the side flange 142 for maintaining the wire 52 tracking to a desired region
(e.g., a groove) of the drive roller 64. The illustrated embodiment includes two
ogrooves 158 and 160 formed along an outer circumference of the drive roller 64. The
idle roller 60 may include similar grooves formed along its outer circumference, and
the wire 52 1s configured to align with the groove 160 as the rollers 60 and 64 feed the
wire 52 toward a welding application. Therefore, it may be undesirable for an
operator to insert the wire 52 into the groove 158 when threading the wire 52. The
oguide pin 84 1s spaced from the drive roller 64 in the upstream direction. The side
flange 142 extends into the space between the drive roller 64 and the guide pin 84,
inhibiting the wire from aligning with the groove 158. Thus, an operator may thread
the wire 52 into the groove 160, even while holding the wire 52 at a position upstream
of the guide pins 82 and 84. As previously mentioned, once the wire 52 1s threaded
into the groove 160 of the rollers 60 and 64, the wire 52 may be directed from the
spool 54 to the rollers 60 and 64 entirely by the guide pins 82 and 84. Thus, the side
flange 142 may maintain the wire 52 1n the groove 160 during initial threading, and

then no longer contact the wire 52 as the wire feeder 30 operates.

[0049]  FIGS. 13 and 14 are exploded perspective views of two other embodiments
of the wire guide 108 of FIG. 10. As previously mentioned, one or more of the guide
pins 82 and 84 may be incorporated into the guide structure 110, so that the wire
oguide 108 directs the wire 52 throughout wire feeding operations and during initial
threading. FIG. 13 illustrates the wire guide 108 having the side flange 142 integral
with the guide pin 84 to form an outboard guide surface of the wire guide 108. In this
embodiment, the side flange 142 includes a rounded edge 170 along the inboard side
of the side flange 142. The rounded edge 170 offers a minimal point of contact for
the wire 52 being fed through the wire feeder 30. In this way, the side flange 142 may
enable proper threading of the wire 52 into the rollers 60 and 64, and the side flange
142 may direct the wire 52 after the initial threading.

[0050] FIG. 14 illustrates another embodiment of the wire guide 108, which has

inboard and outboard guide surfaces formed integrally into the guide structure 110.
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The one-piece guide structure 110 may be secured to the wire drive assembly 58 as
previously described in reference to FIG. 10. The guide structure 110 includes the
rounded edge 170 of the side flange 142 to direct the wire 52 after the wire 52 1s
threaded into the rollers 60 and 64. The inboard guide surface may be an inboard
surface 176 extending downward from the inboard portion 136 of the guide structure
110, instead of the guide pin 82. The inboard surface 176 includes a rounded edge 178
along the outboard side of the inboard surface 176 for directing the wire 52 between
the spool 54 and the rollers 60 and 64 during the wire feeding process. Thus, the one-
piece structure of the illustrated wire guide 108 may maintain tracking of the wire 52
to a desired region of the rollers 60 and 64 using the side flange 142 and the inboard
surface 176, and may guide the wire 52 coming off the spool 54 to the rollers 60 and
64 with the rounded edges 170 and 178.

[0051] It should be noted that other arrangements of the wire guide 108 may be
possible for facilitating proper threading of the wire 52 and for guiding the wire 52
after the wire 52 is threaded. For example, the wire guide 108 may include the inboard
surface 176 on the inboard side of the guide structure 110 and the guide pin 84 on the
outboard side for directing the wire 52 after threading, in addition to the side flange
142. The rounded edges 170 and 178 may be more or less rounded than shown in the
illustrated embodiments. The inboard surface 176 may extend any desired distance in
the downstream direction 114 (until reaching the rollers 60 and 64). Extending the
inboard surface 176 a shorter distance in the downstream direction 114 may use less
material, potentially decreasing material costs for manufacturing the guide structure
110. In addition, the wire guide 108 of FIG. 14 may include a lower surface extending

between the side flange 142 and the inboard surface 176, making the wire guide 108 a

closed structure around the path ot the wire 52.

[0052] While only certain features of the invention have been illustrated and
described herein, many modifications and changes will occur to those skilled in the art.
It is, therefore, to be understood that the appended claims are intended to cover all
such modifications and changes as fall within the invention. Accordingly, the scope of
the claims should not be limited by the preferred embodiments set forth herein, but

should be given the broadest interpretation consistent with the description as a whole.
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CLAIMS

What is claimed is:
1. A welding wire feed device, comprising:
a spool support configured to receive and support a spool of welding wire;

a wire drive assembly configured to draw wire from the spool and to drive

the wire towards a welding application; and

a wire guide having a guide structure and two elongated guide pins coupled
to the guide structure, wherein the two elongated guide pins are spaced from one
another to define an opening through which the wire is guided from the spool to the
wire drive assembly, a first pin of the two elongated guide pins is upstream of a second
pin of the two elongated guide pins relative to the spool, and the two elongated guide

pins are stationary with respect to the guide structure,

wherein the wire guide comprises a side flange adjacent an outboard guide
surface and positioned to maintain the welding wire tracking to a desired region of a
wire drive roller, and the wire guide comprises a tapered end at least partially formed

by the side flange and configured to fit proximally to the wire drive roller.

2. The device of claim 1, wherein the guide pins and the opening are

disposed generally vertically.

3. The device of claim 1, wherein the guide pins and the opening are

disposed between the spool support and the wire drive assembly:.

4.  The device of claim 1, wherein the wire guide comprises an open

lower side beneath the opening and between the guide pins.

5.  The device of claim 1, wherein the guide pins are formed integrally in

a single piece secured to the wire drive assembly.

6. The device of claim 1, wherein the side flange is integral with the

outboard guide surface.
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7. A welding wire feed device, comprising:

a wire guide having a guide structure and two elongated guide pins coupled
to the guide structure, wherein the two elongated guide pins are spaced from one
another to define an opening through which welding wire is guided from a spool to a
wire drive assembly, the guide structure has a side flange extending from an outboard
portion of the guide structure to maintain the welding wire tracking to a desired region
of a roller of the wire drive assembly, a first pin of the two elongated guide pins is
upstream of a second pin of the two elongated guide pins relative to the spool, and the
two elongated guide pins are stationary with respect to the guide structure, and

wherein the wire guide comprises a tapered end at least partially formed by

the side flange and configured to fit proximally to the roller.

8. The device of claim 7, wherein the guide pins and opening are

disposed generally vertically.

9. The device of claim 7, wherein the guide pins and the opening are

disposed between the spool and the wire drive assembly.

10. The device of claim 7, wherein the wire guide comprises an open

lower side between the guide pins and beneath the opening.

11. The device of claim 7, wherein the guide pins comprise inboard and
outboard guide surfaces, the inboard guide surface being spaced upstream of the

outboard guide surface.

12. The device of claim 11, wherein the side tlange is integral with the

outboard guide surtface.

13. The device of claim 7, wherein the guide pins and the side tlange are

formed integrally in a single piece secured to the wire drive assembly.
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14. A welding wire teed device, comprising:

a wire guide having a guide structure and inboard and outboard guide pins
coupled to the guide structure, wherein the inboard and outboard guide pins are spaced
from one another to define an opening through which welding wire is guided from a
spool to a wire drive assembly, wherein the guide structure has a side flange adjacent
the outboard guide pin for maintaining the welding wire tracking to a desired region of
the wire drive assembly, wherein the wire guide has a tapered end at least partially
formed by the side flange and configured to fit proximally to the wire drive assembly;
and wherein the inboard guide pin 1s spaced upstream relative to the outboard guide

pin, and the inboard guide pins are stationary with respect to the guide structure.

15. The device of claim 14, wherein the inboard and outboard guide pins

and the opening are disposed between the spool and the wire drive assembly.

16. The device of claim 14, wherein the side flange is integral with the

outboard guide pin.

17. The device of claim 14, wherein the inboard and outboard guide pins

are formed integrally in a single piece secured to the wire drive assembly.

18. A welding wire feed device, comprising:

a wire guide having two elongated guide surfaces spaced from one another
to define an opening through which welding wire is guided from a spool to a wire

drive assembly,

wherein the wire guide comprises a side flange extending from an outboard
portion of the wire guide to maintain the welding wire tracking to a desired region of a

roller of the wire drive assembly.
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