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SPOOL FOR RETAINING WIRE
TECHNICAL FIELD

[0001] The present invention pertains to spools for storing and dispensing wire

and more particularly, to spools used to retain welding wire.
BACKGROUND OF THE INVENTION

[0002] Spools or reels are well known for transporting and storing bulk wire, cable
and/or other wound material such as welding wire, electrical wire, bailing wire, and
the like. A typical spool comprises a pair of spaced apart disc-shaped flanges joined
by a central barrel. Wire or cable is spirally wound around the central barrel be-
tween the spaced flanges until the spool is filled with the appropriate amount of ma-
terial. Filled spools can then be stacked atop one another for shipment, storage and
subsequent use. When it is desired to dispense the wire or cable, it may be pulled
progressively from the spool, which may be mounted on an arbor or spindle to ro-
tate and thus pay out the wound material. If only a portion of the wire or cable is
used, the free end of the remaining portion may be secured to one of the flanges of

the reel, whereupon the spool can be stored for future use.

[0003] Welding wire is one type of material that may be wound on to and dis-
pensed from a spool. The spool is typically placed onto the arbor of a wire feeder
where the coiled wire is fed to a drive motor and subsequently to a welding gun.
One example of a welding process using spools in this manner may include Gas-
Metal-Arc-Welding (GMAW). The welding wire or electrode may be continuously fed

to the workpiece until the spool has been depleted of welding wire.

[0004] One aspect in the use of spools to retain welding wire relates to how the
product is identified. Welding wire requires proper labeling to identify not only the
type of material included therein but also to identify product usage warnings. It is

important for any label once applied to remain in place until all of the welding wire

CONFIRMATION COPY
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has been dispensed from the spool. Many labels applied to spools become dis-
lodged from the surface of the spool to which they are applied and/or their edges
frayed, making them susceptible to peeling. What is needed is a spool having a de-
lineated area for receiving one or more labels that helps the labels stay in place

once applied.

[0005] Another aspect of welding wire spools pertains to how the welding wire is
secured to the spool when not in use. Coiled welding wire has memory and a ten-
dency to unravel when not secured or grounded to the spool or wire feeder. In
some applications, welding wire is routed through holes in the spool to retain an
end of the welding wire. However, the wire frequently pulls free from the holes In
the spool thereby inadvertently unraveling, which may contact other welding com-
ponents connected to the welding power supply. What is needed is an economical

and reliable way to retain welding wire wound on the spools when not in use.

[0006] Still another aspect of welding wire spools relates to the strength of the
spool components. Plastics have become commonplace for the construction of arti-
cles like spools or reels. However, the manufacture of plastic spools by conven-
tional forming techniques is complex and many of the currently available low-cost
plastic spools are deficient in strength and durability. Higher strength plastic spools,
on the other hand, frequently contain additional plastic material making them heav-
ier and more expensive. What is needed is a spool design that minimizes the

amount of material used in constructing the spool.

[0007] Advancements in manufacturing have led to the increased use of auto-
mated technology. These advancements frequently utilize sensors that detect the
presence and/or position of products used in the manufacturing process. Such use
of sensors is also applied to the winding of welding wire on to spools. However,
consistent and reliable data fed back from the sensors is necessary to ensure qual-
ity. This in part may be related to the construction of the spool itself. What is
needed is a spool that can be used in conjunction with sensor technology to feed-

back reliable information used to control quality in the manufacturing process.
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[0008] The embodiments of the subject invention obviate the aforementioned

problems of currently available spools used in the marketplace today.

BRIEF SUMMARY

[0009] In one embodiment of the subject invention a spool for retaining wire in-
cludes a barrel having an outer face for receiving associated wire, and at least a
first flange extending from the barrel for retaining the associated wire on the barrel,

wherein the at least a first flange includes a curved channel for circuitously routing

an end of the associated Wire.

[0010] In one aspect of the embodiments of the subject invention the curved
channel is concave with respect to a plane perpendicular to the outer face of the

barrel.

[0011] In another aspect of the embodiments of the subject invention the at least a
first flange includes an inner flange face, wherein the spool may further comprise a
first and at least a second hole fashioned in the inner flange face and wherein the

first and at least a second hole define ends of the curved channel.

[0012] In yet another aspect of the embodiments of the subject invention a center-
line axis of the first hole, and also potentially the at least a second hole, forms an
acute angle with the surface of the inner flange face. The acute angle may be sub-

stantially in the range between 5° and 85° and more specifically may be 25°.

[0013] In still another aspect of the embodiments of the ‘subject invention the at
least a first flange has a thickness T where the diameter of the first and the at least
a second hole may be smaller than the thickness T of the at least a first flange. The
curved channel may be fashioned in an outer flange face of the at least a first

flange such that when the wire is routed through the curved channel, the wire does

not extend beyond or outside the outer flange face.
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[0014] In another embodiment of the subject invention a welding wire retaining
device, may comprise a barrel for receiving welding wire, at least a first flange ex-
tending from the barrel, the at least a first flange having an outer ﬂahge face, and a
label platform or label base fashioned in the outer flange face for receiving an asso-

ciated label.

[0015] In one aspect of the embodiments of the subject invention the label base
may comprise a ledge configured to match the circumference of the associated la-
bel. The label base may be either raised or recessed with respect to at least a first

portion of the outer flange face.

[0016] In still another aspect of the embodiments of the subject invention the label
base may include a continuously formed surface, which may be substantially
smooth and uniform, having a circumference that substantially matches the circum-
ference of the associated label. Particularly, the outer flange face is bound by an
outer flange rim portion and an inner flange rim portion and the label base is dis-
posed substantially within a region defined by the outer flange rim portion and the

iInner flange rim portion.

[0017] In yet another aspect of the embodiments of the subject invention multiple
label bases may be fashioned in the outer flange face for receiving multiple associ-

ated labels respectively.

[0018] In another embodiment of the subject invention a spool for retaining weld-
Ing wire may include a barrel, at least a first flange extending from the barrel, where
the at least a first flange comprises a first raised portion and a second recessed
portion, and a beveled transition region extended between the first raised portion

and the second recessed portion.

[0019] Even another embodiment of the subject invention includes a welding wire

spool that comprises a barrel for receiving associated welding wire, at least a first
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flange extending from the barrel, at least a first cavity fashioned in the at least a first
flange for use with an associated sensor in determining the position of the welding
wire spool, and a rim extending from the at least a first flange and encircling the at

least a first cavity.

[0020] In one aspect of the embodiments of the subject invention the rim has a
width W that is substantially uniform around the entire circumference of the rim,

where the width may be in the range of 0.1 inch to 0.25 inch.
BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIGURE 1 is a perspective view of a spool and wire feeder according to the

embodiments of the subject invention.

[0022] FIGURE 2 is a perspective view of a spool according to the embodiments

of the subject invention.

[0023] FIGURE 3 is a partial cutaway perspective view of the exterior of the spool

according to the embodiments of the subject invention.

[0024] FIGURE 3a is a partial cutaway perspective view of the interior of the spool

according to the embodiments of the subject invention.

[0025] FIGURE 4 is a cross sectional view of the flange of the spool according to

the embodiments of the subject invention.

[0026] FIGURE 4a is a close up side view of the flange of the spool according to

the embodiments of the subject invention.

[0027] FIGURE 4b is a cross sectional view of the flange of the spool according to

the embodiments of the subject invention.
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[0028] FIGURE 5 is a close-up cutaway view of a first portion of the spool accord-

iIng to the embodiments of the subject invention.

[0029] FIGURE 6 is a close-up cutaway view of a second portion of the spool ac-

cording to the embodiments of the subject invention.

[0030] FIGURE 7 is a perspective view of a spool according to the embodiments

of the subject invention.

DETAILED DESCRIPTION OF THE INVENTION

[0031] Referring now to the drawings wherein the showings are for purposes of
lllustrating embodiments of the invention only and not for purposes of limiting the
same, FIGURE 1 shows a spool or reel depicted generally at 1. The spool 1 may be
used to retain contiguously formed material, such as for example wire 4. In one
embodiment, the wire 4 may be welding wire 4'. As such, spool 1 is exemplified as
a welding wire spool 1 and may be used in conjunction with a welding power sup-
ply, not shown, and a wire feeder 3. The wire 4 or welding wire 4' retained on the
spool 1 may be continuously fed to a welding gun 8 through a wire feeder 3 as is
well known in the art. In particular, the welding wire 4' may be welding filler wire 4'
or welding cored wire 4'. However it is to be construed that the spool 1 may be used
to retain any type of material including but not limited to: electrical wire, cables,
thread and the like. The spool 1 may include an aperture 5 for receiving an arbor 6
or other axial member 6 on which the spool 1 may rotate as wire 4 is being wound

thereon or dispensed therefrom.

- [0032] With continued reference to Figure 1 and now to Figure 2, the spool 1 may
include a barrel 7, which may be generally cylindrical in configuration. Although
other configurations of the barrel 7 may be chosen without limiting the intended
scope of coverage of the embodiments of the subject invention. The barrel 7 may

include an outer surface 9 characterized by an outer diameter D, on which the ma-

terial or wire 4 may be wound and dispensed as discussed above. The outer diame-
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ter D may be in the range of 8 to 14 inches. More specifically, the outer diameter D
may be between 10 to 12 inches. Still, persons of ordinary skill in the art will under-
stand the application of the embodiments of the subject invention to any size spool
1 or barrel diameter D. Positioned within an interior region of the outer surface 9,
the spool 1 may include a tubular member 13 having an aperture 5 fashioned
therein to receive an arbor 6 as previously mentioned. In one embodiment, the tu-
bular member 13 may be fixedly connected to the barrel 7 by way of spokes 15 or
radial arms 15. The distal ends of the radial arms 15 may be affixed with respect to
an inner surface 10 of the barrel 7. Each of the radial arms 15 may be reinforced by
gussets 16 to prevent twisting and provide added rigidity to the spool 1 when
loaded with material. The spool 1 is illustrated as having three (3) radial arms 15.
However, any number of radial arms 15 may be utilized as chosen with sound engi-
neering judgment. It is noted that the radial arms 15 and gussets 16 may minimize
the amount of material used in constructing the spool 1 thereby minimizing its

weight.

[0033] With continued reference to Figure 2, the spool 1 may also include one or
more flanges 20 that comprise side walls for retaining the wire 4 on the spool 1. In
one embodiment, the spool 1 may include first and second flanges 20 that extend
radially outward from the barrel 7. The first and second flanges 20 may extend sub-
stantially perpendicular with respect to the outer surface 9 of the barrel 7. However,
it is contemplated in an alternate embodiment that one or both of the first and sec-
ond flanges 20 may form an acute angle with respect to a perpendicular axis of the
outer surface 9 of the barrel 7. The first and second flanges 20 may also be laterally
positioned at distal ends of the barrel 7. In this manner, the contour of the first and
second flanges 20 and the barrel 7 may form a U-shaped channel. Accordingly,
each of the first and second flanges 20 may include an inner flange face 21 for con-
tacting the wire 4 and an outer flange face 22. As such, the cross section of the in-
ner flange faces 21 and outer surface 9 of the barrel 7 may be convex with respect
to an axis of rotation of the spool 1. The height of the first and/or second flanges 20

may be in the range of 0.5 to 5 inches above the outer surface 9 of the barrel 7.
However, it is to be construed that any dimensional height of the first and second
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flanges 20, and any width W or outer diameter D of the barrel 7 may be chosen as

IS appropriate for use with the embodiments of the subject invention.

[0034] With continued reference to Figures 1 and 2, the thickness of a flange 20
may be in the range of 0.15 inch to 0.25 inch, and more specifically in the range of
0.18 inch to 0.20 inch. Additionally, the outer flange face 22 may be constructed
having a plurality of recesses 28 radially fashioned within the outer flange face 22,
which may be useful in reducing the weight and the amount of material needed to
construct the spool 1. The recesses 28 may be interposed between radially extend-
Ing ribs 30. In one embodiment, the thickness of the flange 20 at a position within
the recesses 28 may be in the range of 0.075 inch to 0.125 inch. However, any
thickness of the recesses 28 may be chosen in accordance with the type of material
used to construct the spool 1 and/or components of the spool 1. A flange rim 32
may be defined as that portion on the outer flange face 22 that circumferentially
bounds the recesses 28. Accordingly, the outer flange face 22 may include an outer
flange rim portion 33 and an inner flange rim portion 34. The outer flange rim por-
tion 33 and the inner flange rim portion 34 may have a thickness corresponding to
the difference between the overall thickness of the flange 20 and the recesses 28.
In other words, the thickness of the flange rims 32 may range between substantially
0.075 inch and 0.125 inch. In the current embodiment, the outer flange rim portion
33 and the inner flange rim portion 34 are exemplified as having substantially the
same thickness. However, other embodiments are contemplated where each of the
flange rims may have different thicknesses. As illustrated in the figures, holes or
cavities may be fashioned in the flange rims 32, which may be used in the process

of winding wire 4 onto the spool 1 as will be discussed in detail below.

[0035] The transition region 37 between the flange rim portions 33, 34 and the re-
cesses 28 may include a gradual transition, which may for example be sloped or
curved, thereby eliminating a step between the two sections of the flange 20. In one
embodiment, the transition region 37 may be chamfered or beveled. In an alternate
embodiment, the transition region 37 may be curved in either a concave or convex

fashion. However, any configuration of transition region 37 may be utilized without
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limiting the scope of coverage of the embodiments of the subject invention. It
should be realized that the transition region 37 may strengthen and add rigidity to
the spool 1 and more particularly to the flanges 20 thereby enabling the spool 1 to
withstand greater torsional forces when loaded with wire 4. Accordingly, any angle,
contour and/or length of transition region 37 may be chosen as is appropriate for

use with the embodiments of the subject invention.

[0036] With continued reference to Figure 2 and now to Figures 3, 3a and 5, the
spool 1 may include a retaining member 35. The retaining member 35 may be used
to hold an end of the wire 4 in place when it is not being dispensed from the spool
1. In this manner, the wire 4 may not be inadvertently unraveled from the spool 1,
but rather held in place until intentionally removed by an operator. The: retaining
member 35 may be integrally fashioned into a surface of the spool 1. More specifi-
cally, the retaining member 35 may be fashioned into at least one of the first and
second flanges 20. In one embodiment, the retaining member 35 may not comprise
moving parts. Rather holes 36 may be fashioned in the inner flange face 21 of at
least one of the first and second flanges 20. A channel 38 may connect the holes
36, which may be first and second holes 36, 36, thereby forming a circuitous route
for receiving and retaining the wire 4 in place. The first and second holes 36, 36
may extend from the inner flange face 21 and through the body of the flange 20.
Accordingly, the channel 38 may be fashioned on an outer flange face 22 but may
be surrounded by a rimmed portion of material 40 for protecting the wire 4 from
contact with other objects. The channel 38 may be curved having a contoured sur-
face that comprises the circuitous route for holding the wire 4 in place. In the cur-
rent embodiment, the contoured surface of the channel 38 may be generally con-
cave with respect to the inner flange face 21. In other words, the contoured surface
of the channel 38 may include at least a first raised portion 42. It is noted here that
routing the wire 4 in this manner increases frictional resistance between the wire 4
and the surface of the spool 1 thereby holding the wire 4 in place without the use of
moving parts. It is to be construed that any radius of curvature or contour of the

channel 38 may be chosen as is appropriate for use with the embodiments of the

subject invention.
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[0037] With reference now to Figure 4, each of the first and second holes 36, 36’
may be fashioned at angles with respect to the inner flange face 21. By fashioned
at angles, it is meant that a centerline axis of the holes 36 forms an acute angle
with respect to the surface of the inner flange face 21. The acute angle may be
substantially in the range between 0° and 90°. In one embodiment, the acute angle
may be substantially 90°. However, it is to be construed that the first and second
holes 36, 36' may be fashioned at any angle and/or at any orientation with respect
to the channel 38. Additionally, each of the first and second holes 36, 36’ may be
fashioned at substantially the same radius with respect to a center point of the
flange 20. Other embodiments are contemplated where the first and second holes
36, 36' may have substantially different radii. In fact, any radii defining the position
of the first and second holes 36, 36' may be chosen with sound engineering judg-
ment. Persons of ordinary skill in the art will readily see that the position of the first
hole with respect to the second hole will set the length and angular orientation of
the curved channel 38. Accordingly, any length and/or orientation of the curved
channel 38 may be chosen as is appropriate for use with the embodiments of the

subject invention.

[0038] The diameter of the first and second holes 36, 36' may be slightly larger
than the diameter of the wire 4 retained on the spool 1. In an exemplary manner,
which should not be construed as limiting, the diameter of the wire 4 may be 0.052
inch. Accordingly, the diameter of the first and second holes 36, 36" may be 0.075
inch. However, the diameter of the first and second holes 36, 36’ may also be 0.125
inch for use in accommodating larger diameter wires 4. In fact, any diameter of the
first and second holes 36, 36' may be chosen in accordance with the size and type
of wire 4 to be retained on the spool 1. It is noted here that the thickness of the
flange 20 may be larger than the diameter of the wire 4 and, more specifically, lar-
ger than the diameter of the first and second holes 36, 36'. It is to be understood
that wire diameters greater than the thickness of the flange 20 will cause wire 4
routed through the channel 38 to extend beyond the oufer flange face 22 thereby
exposing the wire 4 to damage and/or unwanted contact with other objects. Accord-

ingly, the depth of the channel 38 and the thickness of the flange 20 may be chosen
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such that wire 4 received in the channel 38 may be recessed with respect to the

outer flange face 22.

[0039] With reference now to Figure 4a and 4b, another embodiment is contem-
plated wherein holes 36, 36' may be fashioned having an oval or slotted cross sec-
tion. As such, the holes 36a, 36a’ include a major and a minor axis. The major axis
may be substantially collinear with respect to the channel 38. That is to say that the
longitudinal axis of the holes 36a, 36a’ may substantially coincide with the longitu-
dinal axis of the channel 38. However, any angular orientation of the slotted holes
' 36a, 36a’ with respect to the channel 38 may be utilized without departing from the
iIntended scope of coverage of the embodiments of the subject invention. This may
be useful for holding the wire 4 in place without breaking, damaging or excessively
deforming the wire 4. A transition edge 39 is defined as the surface between the
channel 38 and the holes 36a, 36a'. The transition edge 39 may be rounded provid-
INg a smooth surface over which the wire 4 may traverse. It is to be understood that
the transition edge 39 may be rounded to any radius as is appropriate for use the

embodiments of the subject invention.

[0040] With continued reference to Figures 1 through 5, operation of the retaining
member 35 will now be discussed. Wire 4, or other contiguously formed material,
may be initially secured to the barrel 7. Subsequently, the wire 4 may be wound on
to the spool 1 moving back and forth laterally across the outer surface 9. In one
embodiment, the wire 4, which may be welding wire 4', may be wound onto the
spool 1 off-line. By off-line it is meant that the welding wire 4' is loaded onto the
spool 1 at a time subsequent to the wire manufacturing process. This allows the
welding wire 4' to cool down before it is wound onto the spool 1. In this manner,
heat from the welding wire 4' may not adversely affect or warp the spool 1. The wire
4 may then be wound onto the spool 1 until a predetermined amount or weight of
the wire 4 has been reached leaving a free end of the wire 4 proximate to the re-

taining member 35. The free end of the wire 4 may then be inserted into the first

hole, routed through the channel 38 and back out through the second hole. In this
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way, the friction of the wire 4 contacting the surface of the channel 38 will effectively

hold the free end of the wire 4 in place.

[0041] With reference again to Figure 2, during the initial winding process, an
empty spool 1 may be placed onto the axial support member of a wire winding ma-
chine or other apparatus, not shown, for rotation about a centerline axis of the tubu-
lar member 13. Initially, a first end of the wire 4 may be secured to the barrel 7 via a
securing member 51, which may be connected with respect to the outer surface 9
of the barrel 7. In this manner, the securing member 51 may be juxtaposed to an
opening 52 fashioned in the barrel 7, which may be D-shaped. Although any con-
figuration of opening 52 may be incorporated. As previously mentioned, the wire 4
may then be wound onto the spool 1, for example, off-line or subsequent to the wire
4 manufacturing process thereby allowing the wire 4 to cool before it is wound onto
the spool 1. However, other embodiments are contemplated where the wire 4 is
wound directly from the wire manufacturing line. The spool 1 may then be rotated
drawing the wire 4 back and forth across the outer surface 9 of the barrel 7 until a
predetermined amount of wire 4 is wound onto the spool 1. The wire 4 may then be
cut and inserted into the retaining member 35 thus preventing the wire 4 from un-

raveling as previously described.

[0042] The spool 1 may be constructed having one or more cavities or openings
43 for use by the wire winding machine. The one or more openings 43 may include
holes 43' or slots 43" that can be used to determine, for example, angular position
of the spool 1 and/or the amount of material present on the spool 1. A first opening
43 may be fashioned in the. flange 20 and at a radial position spaced angularly
apart from the securing member 51, which may represent a starting point of the
coiled wire 4. The first opening 43 may be used by sensors to control certain as-
pects of the winding process. For example, data from the sensors may be used to
sense how fast the spool 1 is rotating. Additionally, the data from the sensors may
be used to approximate how much material has been wound onto the spool 1. In

this manner, for clockwise rotation the first opening 43 may be spaced to the left of

the securing member 51. Conversely, the first opening 43 may be spaced to the
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right of the securing member 51 for counterclockwise rotation. However, persons of
ordinary skill in the art will readily understand that the one or more openings 43 may
be disposed at any position, radially or angularly. The sensors, which may be incor-
porated into the wire winding machine, may be configured to detect when the first
opening 43 passes by the sensor. Any manner of detecting the first opening 43
and/or any type of sensor may be utilized. It is also noted that the data from the
sensors may be used to control any aspect of the winding process without depart-
Ing from the intended scope of coverage. In one embodiment, the one or more
openings 43 may be outlined by a rim of material 46 having a characteristic thick-
ness t. The thickness t of the rim of material 46 may be similar to the thickness of
the ribs 30. Alternatively, the thickness t of the rim of material 46 may also be sub-
stantially the same as the outer flange rim portion 33. However, it is to be under-
stood that any thickness t may be chosen as is appropriate for use with the sensors
and the speed at which the spool 1 is rotated during the winding process. The rim of
material 46 may also be substantially uniform and generally planar across an upper
surface of the rim of material 46. In this manner, sensors incorporated into the wire
winding machine, which may be angled with respect to a centerline axis of the spool

1, may have a consistent surface to properly detect the one or more openings 43.

[0043] With reference now to Figure 6, it may be necessary to identify the kind of
material that is stored on the spool 1 when distributing certain types of products.
For welding products, like welding wire 4' for example, one or more labels 60 may
be applied to the spool 1 for identification purposes. The labels 60 may include
product labels, warning labels, usage or handling labels, and the like. The one or
more labels 60 may be applied to the outer flange face 22 of the spool 1 making
them conspicuously visible to the operator. In one embodiment, the outer flange
face 22 may include a label platform 61 or label base 61, which may be integrally
fashioned therewith. The label platform 61 may comprise a ledge 62 that outlines or
corresponds to the circumference of the one or more labels 60. Other embodiments
are contemplated where the label platform 61 encompasses an area that covers the
entire surface area delineated by an associated label 60. The area may extend be-

yond the boundaries of the label 60. In this manner, the circumference of the label
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platform 61 may be slightly larger than the circumference of the particular label 60,
which may be helpful in preventing the one or more labels 60 from detaching from
the spool 1 by providing a contiguously formed and uniform surface onto which the
label 60 may be affixed. The label platform 61 may have substantially the same
height as the ribs 30, mentioned above. However, other embodiments are contem-
plated where the label platform 61 may be raised or recessed with respect to the
surface of the ribs 30. It should be construed that any number of label platforms 61
may be incorporated into the outer flange face 22 as may be needed to convey in-
formation to an end user about the material wound on the spool 1. It is also noted
that the size of the label platforms 61 may vary from one label platform 61 to the
next. Still, any quantity and/or size of label platforms 61 may be included as is ap-

propriate for use with the embodiments of the subject invention.

[0044] Figure 7 depicts ribs 30 that extend from the outer flange face 22. The ribs
30 may wrap around onto the inner surface 10 of the barrel 7. In this case, to fur-
ther demarcate an area for receiving labels 60, the inner surface 10 of the barrel 7
may include a region 67 devoid of the ribs 30 thereby providing a generally planar
surface on which a label 60 may be placed. The inner surface 10 may include mul-
tiple planar regions 67 for accommodating multiple labels 60 applied to the spool 1.
In one embodiment, the regions 67 may be disposed on opposite sides of the inner
surface 10 of the barrel 7. However, any quantity, size and position of the regions
67 may be chosen as is appropriate for use with the embodiments of the subject

invention.

[0045] The invention has been described herein with reference to the preferred
embodiment. Obviously, modifications and alterations will occur to others upon a
reading and understanding of this specification. It is intended to include all such
modifications and alternations in so far as they come within the scope of the ap-

pended claims or the equivalence thereof.
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Reference Numbers:
1 spool or reel 36° second hole
3 feeder 36a hole
4 wire 36a’ hole
4 wire 37  transition region
5 aperture 38 channel
6 axial member 39 ftransition edge
7 barrel 40 matenal
8 welding gun 42 raised portion
9 surface 43  opening
10  surface 43" opening
13  tubular member 437 opening
15 spokes or radial arms 46 rim of material
16  gussets o1 securing member
20  flanges 52  opening
21 inner flange face 60 label
22  outer flange face 61 label base or label platform
28 recesses 62 ledge
30 ribs 67 region
32 flange rim
33  outer flange rim portion A, A" angle
34 inner flange rim portion D diameter
35 retaining member T thickness
36 first hole W width
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Claims:
1. A spool for retaining wire, comprising;:

a barre]l having an outer face for receiving associated wire; and,

at least a first flange having a continuously formed inner flange face extending
transversely from the barrel for retaining associated wire on the outer face of the barrel, wherein
the at least a first flange includes first and second holes fashioned in the continuously formed
inner flange face and a curved channel fashioned within the at least a first flange connecting the

first and second holes for circuitously routing an end of the associated wire.

2. The spool as defined in claim 1, wherein the curved channel 1s concave with respect to a plane

perpendicular to the outer face of the barrel.

3. The spool as defined in claim 1, wherein the first and second holes fashioned i1n the inner

flange face are slightly larger than a diameter of the associated wire.

4. The spool as defined in claim 3, wherein a centerline axis of the first hole forms an acute angle

with the surface of the inner flange face.

5. The spool as defined in claim 4, wherein the acute angle is substantially in the range between
5° and 85°.
6. The spool as defined in claim 4, wherein the acute angle 1s substantially 25°.

7. The spool as defined in claim 1, wherein the at least a first flange has a thickness (T), and,
wherein the diameter of the first and second hole are smaller than the thickness (T) of the at

least a first flange.

8. The spool as defined in claim 1, wherein the curved channel is fashioned in an outer flange

face of the at least a first flange, and,

16
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wherein when the associated wire is routed through the curved channel, the wire does not

extend beyond the outer flange face.

9. The spool as defined in claim 1, wherein the associated wire 1s welding wire.

10. A spool for retaining wire, comprising:

a barrel having an outer surface for receiving wire;

first and second flanges extending transversely from distal ends of the barrel and
extending radially outward with respect to the outer surface of the barrel thereby forming a
U-shaped wire retaining channel, the first and second flanges each having outwardly facing
flange surfaces and inwardly facing flange surfaces,

wherein the first flange includes a wire receiving channel fashioned in the outwardly
facing flange surface and terminating on the inwardly facing flange surface at first and second
holes, wherein the wire receiving channel 1s arcuately shaped and contiguously formed between
the first and second holes for preventing unintentional unraveling of the wire,

wherein the first and second holes form angled ingress and egress pathways for the wire,
and wherein the angles of the ingress and egress pathways are substantially equal in magnitude
but opposite in direction with respect to inwardly facing flange surface; and,

a raised rim fashioned on the outwardly facing flange surface of the first flange and

around a circumference of the wire receiving channel for shielding wire routed through the at

least one of the flanges.

11. The spool as defined in claim 10, wherein the first flange extends radially outward

from the barrel defining a first radius proximal to the outer surface of the barrel to a second

circumferential radius of the first flange, and

17
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wherein the inwardly facing flange surface is contiguously formed from the first radius to

the second.

12 . The spool as defined in claim 10, wherein the first and second holes are through holes
fashioned in the first flange; and further comprising:

a rounded transition region formed between the first hole and the wire receiving channel thereby

providing a smooth surface for receiving the wire.

13. The spool as defined in claim 11, wherein the diameter of the first and second holes is only

slightly larger than the diameter of the wire.

14. The spool as defined in claim 11, wherein the first flange has a thickness (T), and

wherein the diameter of the first and second hole are smaller than a thickness (T) of the

first flange.

15. The spool as defined in claim 10, wherein angles of the ingress and egress pathways are in a

range between 5 degrees and 85 degrees.

16. The spool as defined in claim 10, wherein angles of the ingress and egress pathways are

substantially 25 degrees.

I'7. The spool as defined in claim 10, wherein angles of the ingress and egress pathways are 0

degrees.

8. The spool as defined in claim 10, wherein the first hole is fashioned at a first radius
with respect to a centerline of the first flange and the second hole is fashioned at a second radius

with respect to a centerline of the first flange, and, wherein the first radius is substantially

18
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different from the second radius.

19. A spool for retaining wire, comprising:

a barrel having an outer surface for receiving wire;

first and second flanges extending transversely from distal ends of the barrel and
extending radially outward with respect to the outer surface of the barrel thereby forming a
U-shaped wire retaining channel, the first and second flanges each having outwardly facing
flange surfaces and inwardly facing flange surfaces,

wherein the first flange includes a wire receiving channel fashioned in the outwardly
facing flange surface and terminating on the inwardly facing flange surface at first and second
holes, wherein the wire receiving channel is arcuately shaped and contiguously formed between
the first and second holes for preventing unintentional unraveling of the wire,

wherein the first and second holes form angled ingress and egress pathways for the wire,
wherein the diameter of the first and second holes are smaller than a thickness (T) of the first
flange, and wherein a width of the channel is smaller than a thickness (T) of the first flange; and,

a raised rim fashioned on the outwardly facing flange surface of the first tlange and

around a circumference of the wire receiving channel for shielding wire routed through the at

least one of the flanges.

19
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