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force settings for applying a desired compressive force to welding wire fed through the
wire feeder is provided. The tensioner includes an adjustment knob (80) with a discrete
number of detents (148, 150) disposed along a helical surtace (152) adjacent an inner
bore of the adjustment knob. The tensioner also includes a pin extending (124) from an
end of a tensioning post located in the inner bore, the pin being configured to align with
the detents of the adjustment knob. Rotation of the adjustment knob adjusts alignment of
the pin among the discrete number of detents, which correspond to the discrete number of
compressive force settings.



wO 2012/135271 A1 IWAT 00N 0 X0

84)

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,

DE, DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT,
LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS,
SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CL CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii))

as to the applicant's entitlement to claim the priority of
the earlier application (Rule 4.17(iii))

Published:

with international search report (Art. 21(3))



WO 2012/135271 PCT/US2012/030828

WIRE FEEDER TENSIONER WITH DEFINITIVE SETTINGS

CROSS REFERENCE TO RELATED APPLICATIONS

[0001]  This application claims priority to U.S. Patent Application No. 13/430,912
entitled “Wire Feeder Tensioner with Definitive settings” filed March 27, 2012 and
U.S. Provisional Patent Application No. 61/468,844, entitled “Wirefeeder Drive
Tension Adjustment Knob with Definitive Settings”, filed March 29, 2011, which is

herein incorporated by reference.

BACKGROUND

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

to a tension adjustment knob with discrete settings for use in welding wire feeders.

[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 a 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 drive wheels, to the welding torch at a desired wire feed rate. A
mechanism such as a tensioner may be used to lower one drive wheel toward the
other, applying a compressive force to the wire between the drive wheels. Such
tensioners typically allow an operator to continuously manually adjust the
compressive force applied to the welding wire based on the type of wire used or the
desired wire feed speed. However, such continuous tensioner adjustment may permit
the operator to adjust the tensioner to apply a compressive force that is higher or

lower than the desired compressive force for the specific welding application.
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BRIEF DESCRIPTION

[0005] In an exemplary embodiment, a welding system includes a welding wire
feeder. The welding wire feeder includes a welding drive assembly housing, a drive
wheel, a clamp arm configured to pivot at a first end about a clamp arm joint of the
welding drive assembly housing, and a tensioner configured to pivot about a tensioner
joint of the welding drive assembly housing. The drive wheel is configured to rotate
with respect to the welding drive assembly housing. The clamp arm is configured to
transfer a compressive force from the drive wheel to welding wire fed through the
welding wire feeder. The tensioner includes an adjustment knob, and rotation of the
adjustment knob adjusts the compressive force transferred from the drive wheel to the

welding wire among a discrete number of compressive force settings.

[0006] In another embodiment, a welding wire feeder includes a tensioner
configured to pivot about a tensioner joint. The tensioner includes an adjustment
knob including a discrete number of detents, a cup assembly into which a lower
portion of the adjustment knob is disposed, a spring disposed axially between the
adjustment knob and the cup assembly, and a tensioning post disposed within inner
bores of both the adjustment knob and the cup assembly. The tensioner joint extends
through a first end of the tensioning post. The tensioner also includes a pin extending
from a second end of the tensioning post that is opposite the first end of the tensioning
post, wherein the pin is configured to align with the detents in the adjustment knob.
Rotation of the adjustment knob adjusts a compressive force transferred from a drive
wheel to welding wire among a discrete number of compressive force settings that

directly correspond to the discrete number of detents in the adjustment knob.

[0007] In a further embodiment, a welding wire tensioner includes an adjustment
knob comprising a discrete number of detents disposed along a helical surface
adjacent an inner bore of the adjustment knob, a tensioning post disposed within the
inner bore of the adjustment knob, and a pin extending radially from an end of the
tensioning post. The pin is configured to align with the detents of the adjustment
knob, and rotation of the adjustment knob adjusts alignment of the pin among the

discrete number of detents.
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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:

[0009] FIG. 1 is a block diagram of an embodiment of a welding system utilizing a

wire feeder that may include a tension adjustment knob with discrete settings;

[0010] FIG. 2 is a block diagram of an embodiment of certain components of the

wire feeder of FIG. 1;

[0011] FIG. 3 is a perspective view of an embodiment of certain components of
the wire feeder of FIG. 1, including a drive assembly feeding welding wire from a

spool to a welding application;

[0012] FIG. 4 is a perspective view of an embodiment of certain wire feeder

components of FIG. 3 upon adjusting the adjustment knob of the tensioner;

[0013] FIG. 5 is a perspective view of an embodiment of certain wire feeder
components of FIGS. 3 and 4, having the tensioner pivoted away from the clamp arm,

and the clamp arm pivoted away from the wire drive assembly housing;

[0014] FIG. 6 is an exploded view of an embodiment of a tensioner with an

adjustment knob having a discrete number of settings;

[0015] FIG. 7 is a perspective cutaway view of an embodiment of the adjustment
knob of FIG. 6 having two detents corresponding to two discrete compressive force

settings;

[0016] FIG. 8 is a perspective cutaway view of an embodiment of the tensioner of
FIG. 6 showing the rotation of the adjustment knob for moving the pin away from the

first detent;
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[0017] FIG. 9 is a perspective cutaway view of an embodiment of the tensioner of

FIG. 8 showing the pin aligned with the second detent;

[0018] FIG. 10 is a top view of an embodiment of the tensioner of FIG. 6 having

two detents corresponding to two discrete compressive force settings;

[0019] FIG. 11 is a top view of an embodiment of the tensioner of FIG. 6 having

four detents corresponding to four discrete compressive force settings;

[0020] FIG. 12 is a block diagram of an embodiment of certain components of a

wire feeder, including a tensioner with a mechanical actuator; and

[0021] FIG. 13 is a block diagram of an embodiment of certain components of a

wire feeder, including an adjustment knob having control circuitry.

DETAILED DESCRIPTION

[0022] Present embodiments are directed to welding systems having a welding
wire feeder with a tensioner for adjusting the compressive force applied to welding
wire fed through the welding wire feeder. The tensioner includes an adjustment knob
that may be rotated to adjust the compressive force among a discrete number of
compressive force settings. The tensioner may also include a spring, cup assembly,
tensioning post, and pin. When the adjustment knob is rotated, the pin rides along a
helical surface formed in the adjustment knob, allowing the adjustment knob to move
relative the other tensioner components such that the spring is compressed or
decompressed. Consequently, the spring may exert a force on a clamp arm of the
wire feeder to increase or decrease the compressive force on the welding wire. A
discrete number of detents are located along the helical surface, each detent
corresponding to a different compressive force setting. Thus, an operator may rotate
the adjustment knob of the tensioner to align the pin with a desired detent to apply a

desired compressive force to the welding wire.

[0023] FIG. 1 is a block diagram of an embodiment of a welding system 10 in

accordance with present techniques. The welding system 10 is designed to produce a
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welding arc 12 on a work piece 14. The welding arc 12 may be of any type of weld,
and may be oriented in any desired manner, including MIG, metal active gas (MAG),
various waveforms, tandem setup, and so forth. The welding system 10 includes a
power supply 16 that will typically be coupled to a power source 18, such as a power
grid. Other power sources may, of course, be utilized including generators, engine-
driven power packs, and so forth. In the illustrated embodiment, a wire feeder 20 is
coupled to a gas source 22 and the power source 18, and supplies welding wire 24 to a
welding torch 26. The welding wire 24 is fed through the welding torch 26 to the

welding arc 12, molten by the welding arc 12, and deposited on the work piece 14.

[0024] The wire feeder 20 will typically include control circuitry, illustrated
generally by reference numeral 28, which regulates the feed of the welding wire 24
from a spool 30, and commands the output of the power supply 16. The spool 30 will
contain a length of welding wire 24 that is consumed during the welding operation.
The welding wire 24 is advanced by a wire drive assembly 32, typically through the
use of an electric motor under control of the control circuitry 28. In addition, the
work piece 14 is coupled to the power supply 16 by a clamp 34 connected to a work
cable 36 to complete an electrical circuit when the welding arc 12 is established

between the welding torch 26 and the work piece 14.

[0025]  Placement of the welding torch 26 at a location proximate to the work piece
14 allows electrical current, which is provided by the power supply 16 and routed to
the welding torch 26, to arc from the welding torch 26 to the work piece 14. As
described above, this arcing completes an electrical circuit that includes the power
supply 16, the welding torch 26, the work piece 14, and the work cable 36.
Particularly, in operation, electrical current passes from the power supply 16, to the
welding torch 26, to the work piece 14, which is typically grounded back to the power
supply 16. The arcing generates a relatively large amount of heat that causes part of
the work piece 14 and the filler metal of the welding wire 24 to transition to a molten

state, thereby forming the weld.

[0026] To shield the weld area from being oxidized or contaminated during

welding, to enhance arc performance, and to improve the resulting weld, the welding
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system 10 also feeds an inert shielding gas to the welding torch 26 from the gas
source 22. It is worth noting, however, that a variety of shielding materials for
protecting the weld location may be employed in addition to, or in place of, the inert

shielding gas, including active gases and particulate solids.

[0027] FIG. 2 is a block diagram of an embodiment of certain components of the
wire feeder 20 of FIG. 1. As previously described, in certain embodiments, the
welding wire 24 is supplied from the spool 30, which may be mounted via a spool
mount 42 onto an inner wall 44 of the wire feeder 20. The wire drive assembly 32
facilitates progressive feeding of the welding wire 24 from the spool 30 to the welding
torch 26 at a desired rate for the welding application. A feed motor 46 is provided
that engages with two drive wheels 48 and 50 to push the welding wire 24 from the
wire feeder 20 toward the welding torch 26. In practice, one of the drive wheels (i.e.,
a driven drive wheel) 48 is mechanically coupled to the feed motor 46 and is rotated
by the feed motor 46 to drive the welding wire 24 from the wire feeder 20, while the
mating wheel (i.e., an idler drive wheel) 50 is biased toward the welding wire 24 to
maintain contact between the two drive wheels 48 and 50 and the welding wire 24.
The drive wheels 48 and 50 may be supported in a welding drive assembly housing
52, which may be attached to the inner wall 44 of the wire feeder 20. Both the driven
drive wheel 48 and the idler drive wheel 50 are configured to rotate with respect to the
welding drive assembly housing 52. The illustrated embodiment shows one pair of
drive wheels 48 and 50, however the wire feeder 20 may include multiple pairs of

such drive wheels in certain embodiments.

[0028] In addition to mechanical components, the wire feeder 20 also includes the
control circuitry 28 for controlling the wire feed speed of the welding wire 24 through
the wire feeder 20, among other things. In certain embodiments, processing circuitry
54 is coupled to an operator interface 56 on the wire feeder 20 that allows selection of
one or more welding parameters, for example, wire feed speed. The operator
interface 56 may also allow for selection of such weld parameters as the welding
process, the type of welding wire 24 utilized, current, voltage or power settings, and
so forth. The processing circuitry 54 communicates with the feed motor 46 via a

motor drive circuit 58, allowing control of wire feed speeds in accordance with
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operator selections. Additionally, the processing circuitry 54 permits these settings to
be fed back to the power supply 16 via interface circuitry 60 and/or stored by
appropriate memory circuitry 62 for later use. The control circuitry 28 within the
wire feeder 20 may also regulate the flow of shielding gas from the gas source 22 to
the welding torch 26. In general, such shielding gas is provided at the time of
welding, and may be turned on immediately preceding welding and for a short time

following welding.

[0029] FIG. 3 is a perspective view of an embodiment of certain components of
the wire feeder 20 of FIG. 1, including the wire drive assembly 32 feeding welding
wire 24 from the spool 30 to a welding application. As previously mentioned, the
idler drive wheel 50 engages with the welding wire 24, applying a downward force F
to the welding wire 24 for feeding the welding wire 24 between the drive wheels 48
and 50. This downward force F generates traction between the drive wheels 48 and
50 and the welding wire 24, effectively holding the welding wire 24 in alignment
through a welding wire feed region 64 located between the drive wheels 48 and 50.
The welding wire feed region 64 may be defined by grooves formed along the
circumference of the drive wheels 48 and 50 such that the welding wire 24 is held
between two aligned grooves, one on each of the drive wheels 48 and 50. A wire inlet
guide 66 may direct the welding wire 24 from the spool 30 into the welding wire feed
region 64 between the drive wheels 48 and 50. As illustrated, the idler wheel 50 is
mounted on a clamp arm 68, which pivots about one end 70 at a pivot point 72 and
may be forced downward at an opposite end 74 by a tensioner 76. The tensioner 76 is
configured to pivot about a tensioner joint 78 of the welding drive assembly housing
52 in order to secure or release the clamp arm 68. When the clamp arm 68 is secured,
the tensioner 76 may apply a desired amount of compressive force F to the clamp arm
68, pushing the idler drive wheel 50 toward the driven drive wheel 48. Adjustment of
the compressive force F applied by the tensioner 76 may alter the size of the welding
wire feed region 64 between the grooves. A desired compressive force F may be
determined based on material properties of the welding wire 24 (e.g., steel versus

aluminum welding wire) and/or a desired wire feed speed.
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[0030] Initial insertion of the welding wire 24 into the welding wire feed region 64
between the drive wheels 48 and 50 may be facilitated by pivoting the clamp arm 68,
with the attached idler drive wheel 50, about the pivot point 72, thereby lifting the
idler drive wheel 50 away from the driven drive wheel 48. Once the welding wire 24
is positioned as desired between the drive wheels 48 and 50, the tensioner 76 may be
engaged with the clamp arm 68, and the amount of force F placed on the clamp arm
68 by the tensioner 76 may be adjusted via an adjustment knob 80 of the tensioner 76.
More specifically, an operator may rotate the adjustment knob 80 to compress or
release a spring in the tensioner 76, thereby increasing or decreasing the force applied

to the clamp arm 68.

[0031] In accordance with present embodiments, rotation of the adjustment knob
80 adjusts the compressive force F transferred from the first drive wheel 50 to the
welding wire 24 among a discrete number of compressive force settings. Such
compressive force settings may each be appropriate for specific types of welding
wire. For example, FIG. 3 illustrates the adjustment knob 80 rotated to a position for
applying an appropriate compressive force F to feed welding wire 24 that is
approximately .035 inches in diameter. This welding wire size setting may be
displayed in text 82 on the adjustment knob 80 such that when the adjustment knob 80
is positioned at a discrete compressive force setting for .035 inch diameter welding

wire, an operator may clearly see the setting displayed on the adjustment knob 80.

[0032] FIG. 4 is a perspective view of an embodiment of certain wire feeder
components of FIG. 3 as the compressive force setting of the tensioner 76 is adjusted.
A rotation 84 of the adjustment knob 80 lowers the adjustment knob 80 relative to
other components of the tensioner 76, as shown by arrow 88. As a result, a spring
within the tensioner 76 is compressed to increase the compressive force F delivered to
the first drive wheel 50. This compressive force F may correspond to the compressive
force setting for 3/64 inch diameter wire, as indicated in text 90 on the adjustment
knob 80. The textual indications 82 and 90 may be located along different
circumferential positions of the adjustment knob 80, allowing a user to view the
compressive force setting (based on wire diameter) to which the tensioner 76 is

currently set.
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[0033] FIG. 5 is a perspective view of an embodiment of certain components of
the wire feeder 20 of FIGS. 3 and 4, having the tensioner 76 pivoted out of
engagement with the clamp arm 68, and the clamp arm 68 pivoted away from the
welding drive assembly housing 52. The tensioner 76 is pivoted about the tensioner
joint 78, (arrow 100), and the clamp arm 68 is pivoted about its pivot point 72 (arrow
102) to lift the idler drive wheel 50 away from the driven drive wheel 48. The
illustrated embodiment of the wire drive assembly 32 features a tensioner 76
configured to pivot in a plane generally perpendicular to the direction 104 of the
welding wire 24 fed through the wire drive assembly 32. However, the tensioner 76
may be configured to pivot about the tensioner joint in other planes, for example, in a
plane generally parallel to the direction 104 of the welding wire 24 fed through the

wire drive assembly 32.

[0034] FIG. 6 is an exploded view of an embodiment of a tensioner 76 with an
adjustment knob 80 having a discrete number of detents corresponding to a discrete
number of compressive force settings. The tensioner 76 includes the adjustment knob
80, a spring 114, a cup assembly 116 (having a cup 118 and a base 120), a tensioning
post 122, and a pin 124. A lower portion 126 of the adjustment knob 80 is disposed
around the cup assembly 116, and the spring 114 is disposed axially, with respect to a
tensioner axis 128, between the adjustment knob 80 and the cup assembly 116. The
tensioning post 122 is disposed within an inner bore 130 of the cup assembly 116 and
an inner bore 131 of the adjustment knob 80, and the tensioning post 122 includes a
tensioner aperture 132 extending through a first end 134 of the tensioning post 122.
The tensioner aperture 132 is configured to mate with the tensioner joint 78 of the
welding drive assembly housing 52. This allows the entire tensioner 76 to pivot about
the tensioner joint 78, as previously discussed. The pin 124 may extend from an
aperture 136 located at a second end 138 of the tensioning post 122 opposite the first
end 134. The pin 124 is configured to align with a discrete number of detents formed

in the adjustment knob 80.

[0035] Rotating the adjustment knob 80 causes the pin 124 to move relative to the
adjustment knob 80 as described in detail below. This movement of the pin 124

forces the tensioning post 122 to move relative to the adjustment knob 80 as well, and
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this moves the cup assembly 116 up or down relative to the adjustment knob 80. As
the cup assembly 116 moves upward, the spring 114 compresses, and the force of the
compressed spring 114 transfers to the clamp arm 68, increasing the compressive
force F applied to the welding wire 24 in the wire feeder 20. The spring 114 has a
specific spring constant relating the compression length of the spring 114 to the
resulting spring force that increases or decreases the compressive force F. Therefore,
the compressive force F applied by the tensioner 76 may be varied by switching
between springs 114 having different spring constants, in addition to rotating the

adjustment knob 80.

[0036] FIG. 7 is a perspective cutaway view of an embodiment of the adjustment
knob 80 of FIG. 6 having two detents 148 and 150 corresponding to two discrete
compressive force settings. In addition, the adjustment knob 80 includes a helical
surface 152 adjacent the inner bore 131 of the adjustment knob 80, and the detents
148 and 150 are located along the helical surface 152. The helical surface 152,
including the detents 148 and 150, may be molded into a surface of the inner bore 131
of the adjustment knob 80. As the adjustment knob 80 is rotated, the pin 124 of the
tensioner 76 may travel up or down relative to the adjustment knob 80, supported by
the helical surface 152. When the rotation of the adjustment knob 80 stops, the pin
124 may settle into the detent 148 or the detent 150, depending on the relative
position of the pin 124 along the helical surface 152. That is, if an operator turns the
adjustment knob 80 to a position where the pin 124 is situated on the helical surface
152 between the detents 148 and 150 and the adjustment knob 80 is released, the pin
124 may be forced by the spring 114 to slide or roll down the helical surface 152,
coming to rest in the detent 148. However, if the operator rotates the adjustment knob
80 far enough to move the pin 124 along the helical surface 152 and into alignment
with the second detent 150, then the detent 150 will resist downward motion of the
pin 124 toward the first detent 148. In certain embodiments, another corresponding
helical surface 152 may be formed in the adjustment knob 80 along a surface of the
inner bore 131 that is substantially opposite the illustrated helical surface 152 within
the inner bore 131. This may allow opposite ends of the pin 124 to rest on a

respective helical surface 152 of the adjustment knob 80 such that the pin 124

10
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maintains a substantially horizontal orientation. In some embodiments, the pin 124
may be part of the tensioning post 122 that extends to one side of the tensioning post
122 and not the other. In such embodiments, it may not be desirable for the helical

surface 152 to be formed in opposite sides of the adjustment knob 80.

[0037] It should be noted that the style and outward appearance of the tensioner 76
may conform to an industry standard. Indeed, the tensioner 76 is configured to adjust
the compressive force F applied to the welding wire 24 through a rotation 158 of the
adjustment knob 80, a method of adjustment that may currently be familiar to welding
operators. However, instead of offering a continuous range of compressive force
adjustment to the operator, the tensioner 76 provides a discrete number of detents
(e.g., 2, 3,4, 5, or even more detents). This may allow the operator to switch between
compressive force settings in a relatively fast and accurate manner. In addition, the
discrete number of compressive force settings may allow for easier instructions to be
given for deciding an appropriate compressive force setting, and for adjusting the
tensioner 76 accordingly, making it less likely that the operator will apply an

undesired compressive force.

[0038] FIGS. 8 and 9 are perspective cutaway views of an embodiment of the
tensioner 76 of FIG. 6 showing the rotation 158 of the adjustment knob 80 for moving
the pin 124 from alignment with the first detent 148 into alignment with the second
detent 150. FIG. 8 shows the pin 124 aligned with the first detent 148. With the
tensioner 76 in this position, a spring force exerted by the spring 114 on the
adjustment knob 80 may cause the adjustment knob 80 to press upward against the pin
124, thereby holding the pin 124 in the detent 148. The rotation 158 of the adjustment
knob 80 about the tensioner axis 128 may be performed manually by an operator or
automatically, as discussed in detail below. Such rotation 158 causes the pin 124 to
move away from the first detent 148 and along the helical surface 152 of the
adjustment knob 80, toward the second detent 150. As previously mentioned, the
detents 148 and 150 may correspond to compressive force settings such that when the
pin 124 is aligned with the first detent 148, the compressive force F applied to the
clamp arm 68 of the wire feeder 20 is a known and desired amount of force for the

particular welding wire 24 and wire feed speed. That is, the tensioner 76 may be

11
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configured such that when the pin 124 is captured in the first detent 148, the
compressive force F may be a force appropriate for feeding welding wire 24 of a

certain size (e.g., .035 inches in diameter as shown in FIG. 3).

[0039] FIG. 9 shows the tensioner 76 having the adjustment knob 80 positioned
such that the pin 124 is aligned with the second detent 150. Since the second detent
150 is located at a relatively higher position of the adjustment knob 80 than the first
detent 148, the pin 124 may urge the tensioning post 122 to a relatively higher
position within the inner bore 131 of the adjustment knob 80. This moves the cup
assembly 116 upward relative to the adjustment knob 80, compressing the spring 114.
The compressed spring 114 exerts an increased spring force 160 in the downward
direction to the cup assembly 116 and the tensioning post 122. The increased spring
force 160 may be transferred from the tensioner 76 to the clamp arm 68 via the base
120 of the cup assembly 116, and the compressive force F applied to the welding wire
24 is thus increased. When the pin 124 is captured in the second detent 150 as shown,
the compressive force F may be a force appropriate for feeding the welding wire 24 of

approximately 3/64 inches in diameter, as shown in FIG. 4.

[0040] An operator may rotate the adjustment knob 80 to a position such that the
pin 124 is not aligned with either the first detent 148, as shown in FIG. 8 or the
second detent 150 of FIG. 9. When the adjustment knob 80 is released while the pin
124 is located along the helical surface 152 between the two detents 148 and 150, the
spring 114 pushes against the adjustment knob 80. This may cause the pin 124 to roll
or slide along the helical surface 152 of the adjustment knob 80 toward the first detent
148. Thus, if an operator rotates the adjustment knob 80 to a position beyond a
desired compressive force setting, the tensioner 76 may automatically adjust the
compressive force F applied to the welding wire 24. The illustrated helical surface
152 allows the adjustment knob 80 to either lock into the relatively higher detent 150

or to rotate back to the relatively lower detent 148.

[0041] It should be noted that different arrangements of the components of the
tensioner 76 may be possible. In certain embodiments, for example, the cup assembly

116 may be one solid component, instead of the separate cup 118 and the base 120.

12
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In addition, the components may be any suitable configuration that allows the
adjustment knob 80 to be moved relative to the other components in order to adjust a
downward force on the tensioning post 122 and cup assembly 116 by compressing or
decompressing the spring 114. For example, the pin and helical surface coupling may
be established in reverse (i.e., the pin 124 extending from the adjustment knob 80 and
the helical surface 152 formed in the tensioning post 122). The helical surface 152
and pin 124 may be formed between the cup assembly 116 and the adjustment knob
80 in certain embodiments. In such embodiments, the helical surface 152, which is
shown in the illustrated embodiments as formed inside the adjustment knob 80, may
be molded as an external feature on an outer surface of the adjustment knob 80. The
cup assembly 116 may be configured to receive the adjustment knob 80 such that the
pin 124, extending inward from the cup assembly 116, is supported on the helical

surface 152.

[0042] FIG. 10 is a top view of an embodiment of the tensioner 76 of FIGS. 6-9,
with the two detents 148 and 150 corresponding to two distinct compressive force
settings. In the illustrated embodiment, the pin 124 is aligned with the first detent
148. The rotation 158 of the adjustment knob 80 in a clockwise direction may bring
the second detent 150 toward the pin 124, as indicated by arrows 170. The pin 124,
which is disposed in the aperture through the tensioning post 122, may roll or slide
along the helical surface 152 as the rotation 158 brings the second detent 150 toward
the pin 124. When the pin 124 is aligned with the second detent 150, the detent 150
holds the pin 124 as the tensioner 76 delivers an appropriate compressive force F to
the welding drive assembly housing 52. The rotation 158 may be reversed to return
the pin 124 from the second detent 150 to the first detent 148, thereby reducing the

compressive force F to the previous value.

[0043] FIG. 11 is a top view of an embodiment of the tensioner 76 having four
detents 178, 180, 182, and 184 corresponding to four distinct compressive force
settings of the wire feeder 20. Similar to FIG. 10, the rotation 158 of the adjustment
knob 80 may cause the pin 124 to move relative to the adjustment knob 80. More
specifically, the pin 124 moves along the helical surface 152 in a direction indicated

by arrows 186, from the first detent 178 toward the subsequent detents 180, 182, and
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184. A different compressive force setting corresponds to each detent 178, 180, 182,
and 184, and the appropriate or desired compressive force setting may be determined
based on a size or material of the welding wire 24 or the wire feed speed of the wire
feeder 20. Thus, the tensioner 76 may include an adjustment knob 80 having any
discrete number of detents for capturing the pin 124 in a position that provides the

desired compressive force F to the welding drive assembly housing 52.

[0044] FIG. 12 is a block diagram of an embodiment of the tensioner 76 having a
mechanical actuator 192 for rotating the adjustment knob 80 of the tensioner 76.
Indeed, the mechanical actuator 192 may rotate the adjustment knob 80 such that the
pin 124 aligns with a selected detent 194. This detent 194 may be determined by the
control circuitry 28 of the welding wire feeder 20 based at least in part on welding
wire type settings 196 and/or welding wire drive feed speed settings 198 of the
welding wire feeder 20. That is, the control circuitry 28 may determine a desired
compressive force setting based on welding wire type settings 196 (e.g., size or
material of the welding wire 24 used) and/or the speed at which the wire drive
assembly 32 is feeding the welding wire 24. The selected detent 194 corresponds to
the desired compressive force setting, as determined by the control circuitry 28, and
the control circuitry 28 may control the mechanical actuator 192 to rotate the
adjustment knob 80 such that the pin 124 aligns with the selected detent 194. Thus,
the tensioner 76 may automatically adjust the compressive force F applied to the
welding wire 24 based on various settings. In certain embodiments, the mechanical
actuator 192 may not only align the pin 124 with selected discrete detents 194, but
rather may determine an appropriate compressive force F along a broad spectrum of
values (i.e., as opposed to discrete settings), and adjust the rotation of the adjustment

knob 80 accordingly.

[0045] The mechanical actuator 192 may include a motor coupled to the
adjustment knob 80 and configured to rotate the adjustment knob 80 about the
tensioner axis 128, as shown by arrow 200. Since the adjustment knob 80 is
configured to move relative to the tensioning post 122, the pin 124, and other
clements of the tensioner 76, the mechanical actuator 192 may be coupled to the

adjustment knob 80 and not to the components of the tensioner 76 designed to remain
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stationary with respect to the tensioner axis 128. Although shown as connected to the
adjustment knob 80 from above, any suitable arrangement of mechanical actuator 192
may be used to rotate the adjustment knob 80. For example, the mechanical actuator
192 may engage the lower portion 126 of the adjustment knob 80 through a geared

connection to a motor coupled to the tensioner 76.

[0046] Components of the welding system 10, such as the wire feeder 20, may
include circuitry for determining which detent the pin 124 is aligned with at any given
moment. This circuitry may transmit a signal to the control circuitry 28 of the wire
feeder 20, the signal relating to the detent with which the pin 124 is currently aligned.
For example, the circuitry may be configured to send the signal based on a position of
a switch located in the wire feeder 20. The switch, which may be located along the
inner wall 44 of the wire feeder 20, may be actuated by the adjustment knob 80 as it is
rotated to different positions corresponding to the discrete number of detents and

compressive force settings.

[0047]  FIG. 13 is a block diagram illustrating another embodiment of circuitry 206
configured to determine the detent with which the pin 124 is currently aligned. In this
embodiment, the tensioner 76 includes the circuitry 206 incorporated into the
adjustment knob 80. Each of the detents 148 and 150 of the adjustment knob 80 may
include an opposing pair of leads 208 and 210, respectively. The leads 208 and 210
may be connected through control lines 212 and 214 leading to the circuitry 206.
When the pin 124 is aligned with the detent 148, as illustrated, the pin 124 may
contact the leads 208 to complete a circuit between the circuitry 206, the leads 208,
and the control lines 212. Similarly, when the pin 124 is aligned with the detent 150,
the pin 124 may contact the leads 210 to complete a circuit between the circuitry 206,
the leads 210, and the control lines 214. In other embodiments, one or more sensors
may be molded into the adjustment knob 80, such that when the pin 124 aligns with a
given detent, the one or more sensors send a signal to the circuitry 206. The circuitry
206 may be configured to transmit a signal 216 to the control circuitry 28 of the wire
feeder 20, and the signal 216 may relate to the detent (e.g., 148) with which the pin

124 is currently aligned.
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[0048] Based on the signal 216 received from the circuitry 206 of the adjustment
knob 80, the control circuitry 28 of the wire feeder 20 may display information on the
operator interface 56. The information displayed may relate to the compressive force
setting that corresponds to the detent (e.g., 148) with which the pin 124 is currently
aligned, as communicated via the transmitted signal 216. For example, the control
circuitry 28 may display information on the operator interface 56 that indicates the
size and material of welding wire for which the current compressive force setting is
appropriate (e.g., steel, aluminum, 0.35 inch diameter, or 3/64 inch diameter welding
wire). The control circuitry 28 also may display information on the operator interface
56 indicative of an appropriate wire feed speed for the current compressive force
setting, or a general numeral representative of ranges of wire type settings in
combination with wire drive feed speed settings. This may allow an operator to
confirm that a current position of the adjustment knob 80 corresponds to the welding

wire 24 used and/or the desired welding wire drive feed speed.

[0049] In some embodiments, the control circuitry 28 may display a message on
the operator interface 56 related to a recommended compressive force setting and/or a
recommended detent with which to align the pin 124. The recommended setting
and/or detent may be based at least in part on the welding wire type settings 196
and/or the welding wire drive feed speed settings 198 of the welding wire feeder 20.
These various settings 196 and 198 may be input or selected by an operator through
the operator interface 56, allowing the control circuitry 28 to determine a desired
compressive force setting and/or corresponding detent based on the settings 196 and
198. The control circuitry 28 may also compare the desired compressive force setting
and/or detent with the current compressive force setting and/or the current detent 148,
as determined by the circuitry 206 in the adjustment knob 80. Thus, the control
circuitry 28 may display a message on the operator interface 56 indicating how to
rotate the adjustment knob 80 to bring the pin 124 into alignment with the desired
detent.

[0050] In certain embodiments, the wire feeder 20 may include a tensioner 76
having both the mechanical actuator 192 of FIG. 12 and the circuitry 206 of FIG. 13.

Such a wire feeder 20 may allow for an entirely automated adjustment of the tensioner
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76 to apply an appropriate compressive force F to the welding wire 24. For example,
the control circuitry 28 may determine that the desired detent is the detent 150, based
on the welding wire type settings 196 and/or wire drive feed speed settings 198 input
through the operator interface 56. If the pin 124 is aligned with the detent 148,
however, the circuitry 206 may transmit a signal 216 that the pin 124 is currently
aligned with the detent 148. In response, the control circuitry 28 may control the
mechanical actuator 192 to rotate the adjustment knob 80 until the pin 124 is brought

into alignment with the desired detent 150.

[0051] 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 true spirit of the invention.
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CLAIMS:

1. A welding system, comprising:
a welding wire feeder, comprising:

a welding drive assembly housing;

a drive wheel configured to rotate with respect to the welding drive
assembly housing;

a clamp arm configured to pivot at a first end about a clamp arm joint
of the welding drive assembly housing, wherein the clamp arm is configured
to transfer a compressive force from the drive wheel to welding wire fed
through the welding wire feeder; and

a tensioner configured to pivot about a tensioner joint of the welding
drive assembly housing, wherein the tensioner comprises an adjustment knob,
wherein rotation of the adjustment knob adjusts the compressive force
transferred from the drive wheel to the welding wire among a discrete number

of compressive force settings.

2. The welding system of claim 1, wherein the tensioner comprises:

a cup assembly about which a lower portion of the adjustment knob is
disposed;

a spring disposed axially between the adjustment knob and the cup assembly;

a tensioning post disposed within inner bores of both the adjustment knob and
the cup assembly, wherein the tensioning post comprises a tensioner aperture
extending through a first end of the tensioning post and configured to mate with the
tensioner joint of the welding drive assembly housing; and

a pin extending from a second end of the tensioning post that is opposite the
first end, wherein the pin is configured to align with a discrete number of detents in

the adjustment knob.
3. The welding system of claim 2, wherein the discrete number of detents

in the adjustment knob directly correspond to the discrete number of compressive

force settings.
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4. The welding system of claim 2, wherein the adjustment knob
comprises a helical surface adjacent the inner bore of the adjustment knob, wherein

the detents are located along the helical surface.

5. The welding system of claim 2, wherein the tensioner comprises a
mechanical actuator for rotating the adjustment knob such that the pin aligns with a

selected detent of the adjustment knob.

6. The welding system of claim 5, wherein the selected detent is
determined by control circuitry of the welding wire feeder based at least in part on
welding wire type settings and/or welding wire drive feed speed settings of the

welding wire feeder.

7. The welding system of claim 2, comprising circuitry for determining
which detent the pin is currently aligned with, and transmitting a signal relating

thereto to control circuitry of the welding wire feeder.

8. The welding system of claim 7, wherein the control circuitry is
configured to display information on an operator interface of the welding wire feeder,
wherein the information relates to the compressive force setting that corresponds to

the alignment of the pin with the detent based on the transmitted signal.

9. The welding system of claim 7, wherein the control circuitry is
configured to display a message on an operator interface of the welding wire feeder,
wherein the message relates to a recommended compressive force setting and/or a

recommended detent with which to align the pin.

10.  The welding system of claim 9, wherein the recommended
compressive force setting and/or the recommended detent with which to align the pin
is based at least in part on welding wire type settings and/or welding wire drive feed

speed settings of the welding wire feeder.
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11. A welding wire feeder, comprising:
a tensioner configured to pivot about a tensioner joint, wherein the tensioner
comprises:

an adjustment knob comprising a discrete number of detents;

a cup assembly about which a lower portion of the adjustment knob is
disposed;

a spring disposed axially between the adjustment knob and the cup
assembly;

a tensioning post disposed within inner bores of both the adjustment
knob and the cup assembly, wherein the tensioner joint extends through a first
end of the tensioning post; and

a pin extending from a second end of the tensioning post that is
opposite the first end, wherein the pin is configured to align with the detents in
the adjustment knob;

wherein rotation of the adjustment knob adjusts a compressive force
transferred from a drive wheel to welding wire among a discrete number of
compressive force settings that directly correspond to the discrete number of

detents in the adjustment knob.

12. The welding wire feeder of claim 11, wherein the adjustment knob
comprises a helical surface adjacent the inner bore of the adjustment knob, wherein

the detents are located along the helical surface.

13.  The welding wire feeder of claim 11, wherein the tensioner comprises
a mechanical actuator for rotating the adjustment knob such that the pin aligns with a

selected detent of the adjustment knob.
14.  The welding wire feeder of claim 13, wherein the selected detent is

determined by control circuitry based at least in part on welding wire type settings

and/or welding wire drive feed speed settings.
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15.  The welding wire feeder of claim 11, comprising circuitry for
determining which detent the pin is currently aligned with, and transmitting a signal

relating thereto to control circuitry.

16.  The welding wire feeder of claim 15, wherein the control circuitry is
configured to display information on an operator interface of the welding wire feeder,
wherein the information relates to the compressive force setting that corresponds to

the alignment of the pin with the detent based on the transmitted signal.

17. A welding wire tensioner, comprising;:

an adjustment knob comprising a discrete number of detents disposed along a
helical surface adjacent an inner bore of the adjustment knob;

a tensioning post disposed within the inner bore of the adjustment knob; and

a pin extending radially from an end of the tensioning post, wherein the pin is
configured to align with the detents of the adjustment knob;

wherein rotation of the adjustment knob adjusts alignment of the pin among

the discrete number of detents.

18. The welding wire tensioner of claim 17, wherein the tensioner
comprises a mechanical actuator for rotating the adjustment knob such that the pin

aligns with a selected detent of the adjustment knob.

19.  The welding wire tensioner of claim 18, wherein the selected detent is
determined by control circuitry based at least in part on welding wire type settings

and/or welding wire drive feed speed settings.
20.  The welding wire tensioner of claim 17, comprising circuitry for

determining which detent the pin is currently aligned with, and transmitting a signal

relating thereto to control circuitry.
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