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(57) Abrege/Abstract:
A drive roll carrier (36) Is provided for use with a wire feeder for a welder that includes a hub (46) that can be rotated by a gear (42)
and that may include at least one lug (60) that extends longitudinally along and radially out from the hub (46) and at least one
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retainer (92) that extends from an outer surface of the hub (46). The retainer (92) Is fixed in a longitudinal direction with respect to
the hub (46) and is movable in a radial direction for allowing mounting of a drive roll onto the hub (46). An outer end of the lug (60)
may Include an alignment segment that has a different profile shape than the rest of the lug (60) to facilitate alignment of a
mounting groove of the drive roll with the lug (60).
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(57) Abstract: A drive roll carrier (36) 1s provided
for use with a wire feeder for a welder that includes a
hub (46) that can be rotated by a gear (42) and that
may include at least one lug (60) that extends longit-
udinally along and radially out from the hub (46) and
at least one retainer (92) that extends from an outer
surface of the hub (46). The retainer (92) 1s fixed in a
longitudinal direction with respect to the hub (46)
and 1s movable in a radial direction for allowing
mounting of a drive roll onto the hub (46). An outer
end of the lug (60) may include an alignment seg-
ment that has a different profile shape than the rest of
the lug (60) to facilitate alignment of a mounting
groove of the drive roll with the lug (60).
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DRIVE ROLL CARRIER FOR WELDING WIRE FEEDER WITH GEAR, HUB AND RETAINER

FOR THE DRIVE ROLL

FIELD OF THE INVENTION

The present invention relates generally to welding wire feeders and, in particular,

to driver roll carriers that support and rotate drive rolls within welding wire feeders.
BACKGROUND OF THE INVENTION

Some drive rolls of welding wire feeders are secured to drive roll carriers by way

of tasteners so that tools are required for removing and mounting the drive rolls. Some

known tool-less drive roll carriers require dexterous manipulation of one or more

components of the drive roll carriers, which can be difficult to do when wearing welding
gloves. One known tool-less drive roll carrier has ball bearing detents that can both hold

a drive roll onto the carrier and also eject or move the drive roll away from its mounted
position on the drive roll carrier. This is done by a configuration of the drive roll carrier

in which a button can be pushed to move the ball bearing detents longitudinally along the
drive roll carrier to allow the ball bearing detents to engage an inner surface of the drive
roll and pull the drive roll away from its mounted position. Such a drive roll carrier

requires sutficient space around the drive roll carrier for the button to occupy and to

allow tfor manipulation of the button.

SUMMARY OF THE INVENTION

The present invention 1s directed to a drive roll carrier that has a simple and
compact configuration that allows for quick aligning of a drive roll while mounting it to
the drive roll carrier and that allows for mounting and removing the drive roll by pushing

it onto the drive roll carrier and pulling it off from the drive roll carrier, without requiring

manipulation of any drive roll carrier components. The drive roll carrier may include
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driving lugs for engaging slots of a drive roll for rotating the drive roll. Ends of the lugs
may be arranged with respect to retainers of the drive roll carrier so that the lugs engage
the drive roll before the retainers engage the drive roll while mounting the drive roll to
the drive roll carrier. This may allow for self-aligning of the drive roll onto the drive roll
carrier, which may prevent misalignment of drive roll slots onto retainers instead of the
driving lugs.

According to one aspect of the invention, a drive roll carrier 1s provided for use
with a wire feeder for a welder that includes a hub that can be rotated by a gear and that
may include at least one lug that extends longitudinally along and radially out from the
hub and at least one retainer that extends from an outer surface of the hub. The
retainer(s) may be fixed in a longitudinal direction with respect to the hub and may be
movable 1n a radial direction for allowing mounting of a drive roll onto the hub. An outer
end of the lug(s) may include an alignment segment that has a different profile shape than
the rest of the lug to facilitate alignment of a mounting groove(s) of the drive roll with the
lug(s). This may simplify aligning a drive roll to a proper mounting position and may
allow for tool-less mounting ot the drive roll without requiring manipulation of any
component of the drive roll carrier.

According to another aspect of the invention, the lug may include an alignment
segment arranged with respect to the retainer to engage the drive roll before the retainer
engages the drive roll while mounting the drive roll on the drive roll carrier. A bearing
may be arranged at each of the hub inner and outer ends for supporting the hub for
rotation. The gear and hub may be integral with each other so that the bearing of the hub
inner end 1s arranged within the gear. The lug may have a generally rectangular cross-
sectional shape. The lug may be defined by a pin that has a generally circular cross-
sectional shape. The lug may include an alignment segment that has a different profile
shape than the rest of the lug. The alignment segment may include a ramped surtace that
extends angularly toward the hub at the outer end of the lug. The alignment segment may
include a domed surtace at the outer end of the lug. This may allow for self-aligning of
the drive roll onto the drive roll carrier

According to another aspect of the invention, the hub outer circumferential

surface may define an outer opening that has a generally circular perimeter shape and
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through which at least a portion of the retainer extends. The retainer may be a ball
bearing arranged to deflect inwardly when the drive roll slots over the retainer and bias
against an outer surface of the drive roll to hold the drive roll in place. The hub outer
circumferential surface may be defined at a hub side wall that includes an opposing inner
circumferential surface and a pocket may extend from the outer opening at the outer
circumferential surface to an inner opening at the inner circumferential surface of the hub
side wall. The outer opening at the hub outer circumferential surface may be smaller than
the inner opening at the hub inner circumferential surface. This may allow for a retainer
that does not have to translate longitudinally with respect to the drive roll carrier while
allowing for self-alignment of a drive roll being mounted to the drive roll carrier without

misaligning slots of the drive roll onto the retainer(s).

According to another aspect of the invention, the pocket may extend through a
first segment of the hub side wall and an access hole aligned with the pocket may extend
through a second, opposing segment of the hub side wall. The pocket may extend
angularly through the hub side wall so that the inner and outer openings of the pocket are
provided at different locations along the length of the hub. The inner opening of the
pocket may be arranged closer to the hub outer end than the outer opening of the pocket.
This may allow for relatively easy assembly of retainers into a drive roll carrier that is
arranged to engage a drive roll after the drive roll 1s properly aligned with driving lugs of

the drive roll carrier.

According to a further aspect of the invention, a drive roll carrier for supporting
a drive roll in a wire feeder of a welder includes a gear that can be driven to rotate; a hub
defining an outer circumferential surface and supporting a drive roll to convey a welding
wire, the hub arranged with respect to the gear so that rotation of the gear is translated
into rotation of the hub and the drive roll, the hub including an inner end relatively closer
to the gear and an outer end relatively farther from the gear and configured to receive the
drive roll for mounting the drive roll on the drive roll carmer; a retainer that extends from
the outer circumferential surface of the hub and fixed in a longitudinal direction with
respect to the hub and movable in a generally radial direction with respect to the hub for
accommodating mounting of and selectively holding the drive roll on the drive roll
carrier; a lug that extends longitudinally with respect to the hub and radially outward of
the hub outer circumfterential surface, the lug engaging the drive roll for transferring
rotation of the hub to the drive roll and having an outer end that is arranged closer to the
hub outer end than the retainer so that the drive roll engages the outer end of the lug to

align the drive roll with the lug while mounting the dive roll on the drive roll carrier.
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During dismounting the drive roll, the retainer remains fixed in the longitudinal direction
with respect to the hub and moves inwardly in the generally radial direction with respect

to the hub to allow the drive roll to pass over the top of the retainer.

According to another aspect of the invention, a drive roll carrier for supporting a
drive roll in a wire feeder of a welder includes a gear that can be driven to rotate; a hub
defining an outer circumferential surface and supporting a drive roll to convey a welding
wire, the hub arranged with respect to the gear so that rotation of the gear is translated into
rotation of the hub and the drive roll, the hub including an inner end relatively closer to the
gear and an outer end relatively farther from the gear and configured to receive the drive
roll for mounting the drive roll on the drive roll carrier and further including a bearing at
each of the hub inner and hub outer ends for supporting the hub for rotation; a retainer that
extends from the outer circumferential surface of the hub and fixed in a longitudinal
direction with respect to the hub and movable in a generally radial direction with respect
to the hub for accommodating mounting of and selectively holding the drive roll on the
drive roll camer; a lug that extends longitudinally with respect to the hub and radially
outward of the hub outer circumferential surface, the lug engaging the drive roll for
transferring rotation of the hub to the drive roll and having an outer end that 1s arranged
closer to the hub outer end than the retainer so that the drive roll engages the outer end of
the lug to align the drive roll with the lug while mounting the drive roll on the drive roll
carrier. The gear and hub are integral with each other so that the bearing of the hub inner

end 1s arranged within the gear.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 i1s a simplified, partially schematic representation of a welding system

incorporating a drive roll carrier in accordance with the present invention;
FIG. 2 is a pictorial view of the drive roll carrier of FIG. 1;
FIG 3 1s an exploded pictorial view of the drive roll carrier of FIG. 2;
FIG 4 1s a cross-sectional view of the drive roll carrier of FIG. 2;
FIG 5 1s a pictorial view of a variant of the drive roll carrier of FIG. 2;
FIG 6 1s an exploded pictorial view of the drive roll carrier of FIG. 5;

FIG 7 1s a pictorial view of a drive roll carrier arrangement incorporating the

drive roll carrier of FIG. 6; and

Jda
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FIG. 8 1s a cross-sectional view of the drive roll carrier arrangement of FIG. 7.

Before the embodiments of the invention are explained in detail, 1t 1s to be
understood that the invention 1s not limited in its application to the details of construction
and of the components set forth in the following description or illustrated in the drawings.
The invention 1s capable of other embodiments and of being practiced or being carried
out in various ways. Also, 1t 1s to be understood that the phraseology and terminology
used herein are for the purpose of description and should not be regarded as limiting.
The use of "including”, "comprising”, and variations thereof 1s meant to encompass the

items listed thereafter and equivalents thereof as well as additional items and equivalents

thereof.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 shows a simplified partially schematic representation of a welding system
10. The welding system 10 includes a power source 12 that provides electrical power for
a welding process. Weld cables 14 connect the power source 12 to a wire feeder 16 and,
through a work clamp 18, to a work-piece 20 that will be welded during the welding
process. Control cable 22 operably connects control systems of the power source 12 and
wire feeder 16 for controlling, for example, weld arc and wire feed rate characteristics, as
1s known. Although shown as being separate, it 1s understood that the power source 12
and wire feeder 16 may be combined in a single machine.

Still referring to FIG. 1, wire feeder 16 includes a drive 24 that receives weld wire
26 from a spool 28 and conveys the weld wire 26 through a welding torch or welding gun
30 so that the weld wire 26 exits through a contact tip (not shown) that 1s held within a
nozzle 32 of the welding gun 30. The weld wire 26 1s a known consumable electrode that
1s used as filler material during the welding process and can be made from any of a
variety of suitable metals, including mild or stainless steel, nickel, and aluminum.
Shielding gas 32 1s supplied from a bottle 34 to the wire feeder 16 and 1s directed through
the welding gun 30 and out of the nozzle 32 for providing a gas-shielded environment
around a weld arc established during the welding process.

Still referring to FIG. 1, the drive 24 of the wire feeder 16 includes a drive roll
carrier arrangement having supports 335 that, as shown here, support drive roll carriers 36

in a simply supported manner from both ends. The supports 35 toward the bottom of the
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drive 24 may define a bracket(s) that 1s fixed to the drive 24, and the support 35 toward
the top of the drive 24 may define swing arms that can pivot with respect to the drive 24
to allow for adjusting a pinch force against the weld wire 26 and permitting access to
components of the drive 24. The drive roll carriers 36 support drive rolls 38 and are
driven into rotation by a motor (not shown) of the drive 24. FIG. 1 shows two pairs of
drive roll carriers 36 and drive rolls 38 that engage opposing sides of the weld wire 26 for
driving the weld wire 26 through the welding gun 30, although it 1s understood that a
single pair of drive roll carriers 36 and drive rolls 38 may be implemented for driving the
weld wire 26 through the welding gun 30.

Referring now to FIG. 2, drive roll carrier 36 includes a gear 40 that 1s driven to
rotate by engagement of teeth 42 of the gear 40 with a cooperating gear of a gear train of
the wire feeder drive 24 or a gear on an output shaft of the motor of the wire feeder drive
24. The gear 40 has an outwardly facing surface 44, and a hub 46 extends from the
outwardly facing surface 44 of the gear 40. The hub 46 1s arranged with respect to the
gear 40 so that rotation of the gear 40 1s translated into rotation of the hub 46. The hub
46 may be attached to the gear 40 or integral with the gear 40.

Referring now to FIG. 3, the hub 46 1s cylindrical with a circumfterential side
wall, shown as hub side wall 48 that defines outer and inner circumferential surfaces 50,
52. An inner end 54 of the hub 46 1s arranged nearest the gear 40 and an outer end 56 of
the hub 46 1s spaced from the gear 40 and 1s configured to receive the drive roll 38 while
mounting the drive roll 38 upon the drive roller carrier 36. A bearing 58 1s arranged at
each of the hub inner and outer ends 54, 56 for supporting the drive roll carrier 36 for
rotation 1n a simply supported manner within the drive 22 (FIG. 1). In an embodiment 1n
which the gear 40 and hub 46 are integral with each other, the bearing 58 supporting the
inner end 54 of the hub 46 may be arranged within the gear 40.

Referring now to FIGS. 2 and 3, lugs 60 extend longitudinally with respect to the
hub 46 and radially outward from the hub outer circumferential surtace 50. The lugs 60
may engage or be spaced from the hub outer circumfterential surtace 50. The lugs 60 are
configured to engage slots 62 in the drive roll 38 for transferring rotation of the drive roll
carrier 36 to rotate the drive roll 38. As shown in this embodiment, the lugs 60 are lobes

that have generally rectangular cross-sectional shapes, as defined at least partially
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between a pair of generally flat side walls and which may have rounded outer surfaces so
as to correspond to the profile shapes of the drive roll slots 62. Each lug 60 has an inner
end 64 that 1s arranged nearest the gear 40 and an outer end 66 that 1s spaced from the
gear 40 and 1s configured to receive the drive roll slots 62 while mounting the drive roll
38 upon the drive roll carrier 36. As shown in FIG. 3, the inner ends 64 of the lugs 60
include threaded bores 68 that align with bores 70 that extend through the gear 40.
Fasteners 72 extend through the bores 70 of the gear 40 and engage the threaded bores 68
to attach the lugs 60 to the drive roll carrier 36.

Referring again to FIGS. 2 and 3, each of the lugs 60 includes an alignment
segment 74 that 1s defined at the outer end 66 of the lug 60 and that 1s configured to allow
for quick aligning of the drive roll slots 62 with the lugs 60. The alignment segments 74
of the lugs 60 may be arranged to be the first structure(s) of the drive roll carrier 36 that
engages the drive roll slots 62 while mounting the drive roll 38 upon the drive roll carrier
36. This may allow for quick aligning of the drive roll 38 upon the drive roll carrier 36
while mounting the drive roll 38 to the drive roll carrier 36. The alignment segment 74
may have a different profile shape than an adjacent portion of the lug 60, shown as
having a different profile shape than the rest of the lug 60. In this embodiment, the
alignment segment 74 has a ramped surface 76 that tapers downwardly, extending
angularly toward the hub 46 at the outer end 66 of the lug 60.

Referring again to FIG. 3, a spring 78 1s held in a spring retainer 80. In this
embodiment, the spring 78 1s an annular spring and the spring retainer 80 includes posts
32 that extend from the alignment segments 74 of the lugs 60 1n directions opposite the
ramped surfaces 76. Each post 82 has a slot 84 that extends into an end surface of the
post 82 and that engages the spring 78 so that the spring 78 1s supported at multiple
locations about its periphery. The posts 82 extend through a first set of openings 86 that
extend through the hub side wall 48 and position the spring 78 concentrically inside of
the hub side wall 48 adjacent the inner circumferential surface 52 (FIG. 4). The openings
36 through which the posts 82 extend are spaced from each other about the hub 46 and
are separated from each other by a second set of openings 88 so that the openings 86 and
openings 88 alternate with respect to each other about the hub 46. In this way, each

opening 88 1s arranged across the hub 46 from one of the openings 86.
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Still referring to FIG. 3, a drive roll retainer 90 extends outwardly from each of
the openings 88. The drive roll retainer 90 in this embodiment is arranged relatively
further from the outer end 56 than the alignment segments 74 of the lugs 60. In this way,
the drive roll 38 engages the drive roll retainer 90 after engaging the alignment segment
74 of the lug 60, such that the drive roll 38 self-aligns with respect to the lug 60 of the
drive roll carrier 36 before being secured into place by the drive roll retainer 90. The
drive roll retainer 90 1s configured for accommodating mounting of and selectively
holding the drive roll 38 on the drive roll carrier 36. In this embodiment, the drive roll
retainers 90 are ball bearings 92 that are fixed 1n a longitudinal direction with respect to
the hub 46 and movable in a generally radial direction with respect to the hub 46.

Referring to FIG. 4, the ball bearings 92 are supported from behind by the spring
78, and the openings 88 have generally circular perimeter shapes (FIG. 3) and have
widths that are smaller than the diameters of the ball bearings 92. This allows portions of
the ball bearings 92 to extend outwardly beyond the hub outer circumferential surtace 50
while preventing the ball bearings 92 from entirely passing out of the openings 88. In
this way, the drive roll retainers 90 act as detents that hold the drive roll 38 by engaging
an outwardly facing surface of the drive roll 38 while allowing the drive roll 38 to push in
and pass over the top of the drive roll retainers 90 when a user pushes or pulls the drive
roll 38 to mount or dismount the drive roll 38 from the drive roll carrier 36.

As shown 1n FIG. 4, pockets 94 extend through the hub side wall 48 so that the
openings 88 define outer openings of the pockets 94 at the hub outer circumferential
surface 50. The pockets 94 extend from the outer openings 88 through the rest of the
thickness of the hub side wall 48. The pockets 94 house the ball bearings 92 therein and
define inner opening 96 at the hub side wall inner circumferential surface 52. The
pockets 94 and openings 88 that confine the ball bearings 92 may be made by, for
example, passing a ball end mill from a direction of the inner opening 96 toward the
opening 86 without entirely passing through the hub side wall 48 or by forming the
pocket 94 and then swaging the opening 86 to a smaller size. In this embodiment, the
pocket(s) 94 extends radially through the hub side wall 48 so that the outer and inner
openings 838, 96 of the pockets 94 are coaxially aligned with each other, relative to a

radial direction through the hub side wall 48. In another embodiment, the pockets 94 and
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openings 88 are arranged at different locations along the length of the hub 46 so that the
pocket 94 extends generally radially through the hub side wall 48, but angularly instead
of substantially perpendicular with respect to the outer and inner circumferential surtaces
50, 52.

Still referring to FIG. 4, a bore 98 extends through the thickness of the hub side
wall 48 from the opening 86 to an inner opening 100. The pockets 94 and bores 98 of
this embodiment are coaxially aligned with each other and extend through the side wall
438 substantially perpendicular with respect to the outer and inner circumferential surfaces
50, 52. In another embodiment, the pockets 94 and bores 98 are aligned with each other
and extend angularly through the hub side wall 48. Respective pairs of the pockets 94
and bores 98 are aligned with each other so that they can be made with a machining tool
in a single pass, passing along a single straight line travel path for each pair of pockets 94
and bores 98, establishing common angles of inclination with respect to the hub side wall
43.

Referring now to FIGS. 5 and 6, the drive roll carrier 36 1s mostly identical to that
described with respect to FIGS. 2-4, whereby such descriptions are applicable here with
respect to the drive roller carrier 36 of FIGS. 5 and 6. The drive roll carrier 36 of FIGS. 5
and 6 differs from that described in FIGS. 2-4 1n the following ways. Referring to FIG.
J, the lugs 60 are pins that have generally circular cross-sectional shapes. In this way, the
lugs 60 of this embodiment are radially spaced from the hub side wall outer
circumferential surface 50. The alignment segments 74 of the lugs 60 include domed
surfaces 102 at the lug outer ends 66.

Referring now to FIG. 6, spring retainer 80 includes a sleeve 104 that 1s
concentrically housed within the hub 46. The sleeve 104 has a side wall 106 with a
ogroove 108. The groove 108 extends about the entire periphery and radially into an outer
surface of the side wall 106. Depressions 110 that have hemispherical shapes extend into
the outer surface of the side wall 106. The depressions 110 are spaced from each other
and each intersects the groove 108 at different locations. In this way, the spring 78 1s
held in the groove 108 and therefore supported by the sleeve 104, and the ball bearings
92 are held between the depressions 110 and the openings 88 while being biased radially
outwardly by the spring 78.
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Referring now to FIGS. 7 and 8, the drive roll carrier arrangement 1s shown with a

10

15

support 35 1n a swingarm configuration that defines a yoke segment 112 with the back
wall 114 and a pair of arms 116 that extend from opposing ends of the back wall 114. A
fastener 118, shown as a thumbscrew, secures the drive roll carrier 36 between the arms
116 to support the drive roll carrier 36 and the drive roll 38 (FIG. &) 1n a simply
supported manner, from both ends.

Various features of the invention are set forth in the following claims. It should
be understood that the invention 1s not limited in its application to the details of
construction and arrangements of the components set forth herein. The invention 1s
capable of other embodiments and of being practiced or carried out in various ways.
Variations and modifications of the foregoing are within the scope of the present
invention. It also being understood that the invention disclosed and defined herein
extends to all alternative combinations of two or more of the individual features
mentioned or evident from the text and/or drawings. All of these ditferent combinations
constitute various alternative aspects of the present invention. The embodiments
described herein explain the best modes known for practicing the invention and will

enable others skilled in the art to utilize the invention.
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CLAIMS

WHAT IS CLAIMED IS:

1. A drive roll carrier for supporting a drive roll in a wire feeder of a welder, the

drive roll carrier comprising:
a gear that can be driven to rotate;

a hub defining an outer circumferential surface and supporting a drive roll to convey a
welding wire, the hub arranged with respect to the gear so that rotation of the gear is translated
into rotation of the hub and the drive roll, the hub including an inner end relatively closer to the
gear and an outer end relatively farther from the gear and configured to receive the drive roll for

mounting the drive roll on the drive roll carrier;

a retainer that extends from the outer circumferential surface of the hub and fixed in a
longitudinal direction with respect to the hub and movable in a generally radial direction with
respect to the hub for accommodating mounting of and selectively holding the drive roll on the

drive roll carrier;

a lug that extends longitudinally with respect to the hub and radially outward of the hub
outer circumferential surface, the lug engaging the drive roll for transferring rotation of the hub
to the drive roll and having an outer end that is arranged closer to the hub outer end than the
retainer so that the drive roll engages the outer end of the lug to align the drive roll with the lug

while mounting the dive roll on the drive roll carrier; and

wherein during dismounting the drive roll, the retainer remains fixed in the longitudinal
direction with respect to the hub and moves inwardly in the generally radial direction with

respect to the hub to allow the drive roll to pass over the top of the retainer.

2. The drive roll carrier of claim 1, wherein the lug includes an alignment
segment arranged with respect to the retainer to engage the drive roll before the retainer engages

the drive roll while mounting the drive roll on the drive roll carrier.
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3. The drive roll carnier of claim 1 or 2, further comprising a bearing at each of

the hub inner and outer ends for supporting the hub for rotation.

4. A drive roll camer for supporting a drive roll in a wire feeder of a welder, the

drive roll carrier comprising:
a gear that can be driven to rotate;

a hub defining an outer circumferential surface and supporting a drive roll to convey a
welding wire, the hub arranged with respect to the gear so that rotation of the gear 1s translated
into rotation of the hub and the drive roll, the hub including an inner end relatively closer to the
gear and an outer end relatively farther from the gear and configured to receive the drive roll for
mounting the drive roll on the drive roll carrier and further comprising a bearing at each of the

hub 1inner and hub outer ends for supporting the hub for rotation;

a retainer that extends from the outer circumferential surface of the hub and fixed 1n a
longitudinal direction with respect to the hub and movable in a generally radial direction with
respect to the hub for accommodating mounting of and selectively holding the drive roll on the

drive roll carrier;

a lug that extends longitudinally with respect to the hub and radially outward of the hub
outer circumferential surface, the lug engaging the drive roll for transferring rotation of the hub
to the drive roll and having an outer end that 1s arranged closer to the hub outer end than the
retainer so that the drive roll engages the outer end of the lug to align the drive roll with the lug

while mounting the drive roll on the drive roll carrier; and

wherein the gear and hub are integral with each other so that the bearing of the hub inner

end 1s arranged within the gear.

3. The drive roll carrier of any one of claims 1 to 4, wherein the lug has a

generally rectangular cross-sectional shape.

6. The drive roll carrier of any one of claims 1 to 4, wherein the lug is a pin that

has a generally circular cross-sectional shape.
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7. The drive roll carrier of any one of clams 1 to 6, wherein the lug includes an

alignment segment that has a different profile shape than the rest of the lug.

8. The drive roll carrier of claim 7, wherein the alignment segment includes a

ramped surface that extends angularly toward the hub at the outer end of the lug.

9. The drive roll carrier of claim 7, wherein the alignment segment includes a

domed surface at the outer end of the lug.

10. The drive roll carrier of any one of claims 1 to 9, wherein the hub outer
circumferential surface defines an outer opening that has a generally circular perimeter shape

and through which at least a portion of the retainer extends.

11. The drive roll carrier of claim 10, wherein the retainer 1s a ball bearing.

12. The drive roll carrier of claim 10 or 11, wherein the hub outer circumferential
surface is defined at a hub side wall that includes an opposing inner circumferential surface and
wherein a pocket extends from the outer opening at the outer circumferential surface to an inner

opening at the inner circumferential surface of the hub side wall.

1 3. The drive roll carrier of claim 12, wherein the outer opening at the hub outer
circumferential surface 1s smaller than the inner opening at the hub inner circumferential

surface.

14. The drive roll carrier of claim 12, wherein the pocket extends through a first
segment of the hub side wall, and an access hole that 1s aligned with the pocket extends through

a second, opposing segment of the hub side wall.

12
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15. The drive roll carrier of claim 12, wherein the pocket extends radially through
the hub side wall.
16. The drive roll carrier of claim 15, wherein the access hole and pocket are

coaxially aligned with each other.
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