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octagonal outer shape having four outer walls, each generally overlying a side wall of the box and four alternate inner walls between

two of the outer walls and spaced from the corner apexes to define generally triangular, vertical cavities with an at rest dimension
from the apex of a corner to one of the alternate inner walls and a vertically extending corner reinforcing element in each of the

cavities. The element in each cavity has a diagonal pressure rib extending from the apex to the inner wall.
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ABSTRACT

A container .for packaging and unwinding a welding wire comprnising: a square cardboard
box with four vertical side walls and four vertically extending comers, each defining an ﬁpex, a
center cylindrical core, an inner vertically extending tubular liner with an octagonal outer shape
having four outer walls, each generally overlying a side wall of the box and four alternate inner walls

between two of the outer walls and spaced from the corner apexes to define generally triangular,

vertical cavities with an at rest dimension from the apex of a comer to one of the alternate inner
walls and a vertically extending corner reinforcing element in each of the cavities. The element in

each cavity has a diagonal pressure rib extending from the apex to the inner wall.
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CONTAINER FOR WELDING WIRE

The present invention relates to a cardboard container or box for packaging and unwinding

- coiled welding wire.

INCORPORATION BY REFERENCE
5 _I.n recent times, a substantial industry has been developed around providing coils of electric
welding wire 1n squaré cardboard boxes. This new technology 1s described in Gelmetti
IiS. Patent No. 5,494,160 and Cipriani EP 1,057,751. These patents
| 1llustrate the use of cérdboard boxes with center cores to package
and allow unwinding of coiled welding wire. It is common also to provide a center octagonal liner,
10 as shown in the EPC application to define spaced tnangular comer cavities each filled with a tubular

reinforcing element. Such tubular elements are shown in Obetz U.S. Patent No. 1,640,368 and

Stump U.S. Patent No. 3,648,920. These patents disclosing comer reinforcing elements for
cardboard boxes provide background information regarding the use of corner tubular support
members or elements. Tubular support members have also illustrated reinforced corners in

square boxes, some of which include an octagonal inner lining against which the welding wire is

15 pushed during the coiling operation.

20 BACKGROUND OF THE INVENTION

The prior art discussed above illustrates the development of square cardboard boxes for

l
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packaging and unwinding of welding wire, wherein the cardboard boxes are modified by a variety

of structural elements to solve the many and diverse problems experienced by use of cardboard
.boxes. Using the background technology rel-atihg to cardboé:d boxes for welding wire, 1t has been
determined that the best results are accomp.li.shed using‘ a square box having an octagonal center
lmmg and an inner core around which the wire is coiled. This basic box construction allows the wire
to be coiled around the center core so it fills the space between the center core and the inner lining.
By using the inner lining, the wire actually engages eight different surfaces to restrict its outer
dimension and confine its radial spread during coilihg, shipping, and unwinding. The unique
combination of a square cardboard box and an octagorial center lining around an inner core produces
four ﬁiangular cavities at the comers of the cardboard box. In accordance with standard technology,
these four triangular cavities are filled by vertical reinforcing elements in the form of tubes or
triangles generally matching tho cavities. Such reinforcing elements increase vertical nndigity of the
box, thus allowing shipment of several stacked boxes. Selection of a cardboard box with a center
lining and reinforcing corner elements satisfies several diverse needs and solves problems associated

with the recent trend toward the use of cardboard boxes for welding wire. Advantageous features

from several box structures are thus obtained in a single container. However, the prior box

technology with or without a liner required restriction of the coiled wiro. Otherwise, there was

deformation of the square cardboard box forming the paokage. As shown in Gelmetti U.S.
Patent No. 5,_494,160, the coil is fnaintained in the center of the box by spaced diagonal wood
strips. The Gelmetti box does not include a center octeigonal liner. Consequently, when using
the advantageous combination of a square box and a center octagonal liner, the coil tended to

expand against the side walls of the box,
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c.ausing the box to assume a non-square, generally circular configuration, especially after long
shipping and storage times. For this reason, the advantageous combination of the octagonal liner
in a square box with comner reinforcing has been used primanly with a structure to control the

outward movement of the coil such as ties.

The present invention overcomes difficulties experienced in prior attempts to employ the

superior concept of a square cardboard box with an octagonal inner liner and corner reinforcing ‘
elements. In the past, the coil around the center Core would engage the four side walls of the box
to bow the box outwardly and effect the appearance and use of the cardboard box. Solving this
problem by tying the wire coil merely reduced the amount of wire that could be loaded into the box.
The invention involves an improvement in the basic design, which improvement overcomes the
tendency of the box to bow out without reducing the capacity of the box constraining the wire coil.

In accordance with the invention, the well known comer reinforcing elements are modified
to create an integral pressure rib extending from the apex of a comer toward the diagonal wall of the
center iner. This nb, in the preferred embodiment, 1s wide enoﬁgh to force the diagonal wall to bow
outwardly. When wire is coiled about the core and engages the four diagonal side walls of the inner
hiner, the pressure nb extending from the apex of the corners is engaged and creates a line of force
from the wire coil directly to the vertical apex at all four corners of the cardboa:d box. In this
manner, the comners are placed in tension to counteract the tendency of the side walls to bow
outwardly when the liner is engaged by the wire coiled around the center core. By merely forming

the corner support elements to include an integral, diagonally extending pressure rib, the box

f
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maintains its square configuration even during .shipping and long storage. Conscquently,; the hat or
adapter used at the welding operation to affix a wire conduit above the center of the box eastly fits
over the box. In the past, the hat had to reshape the cardboard box into a square. In some instances,
this prcsentcd difficulty. By merely modifying the center reinforcing tubes to provide a pressure rib
between the linef and the apex of each comer, a 1oadcd box is placed in tension and the square snape
1s maintained. This change in the comer structure of the conteiner allows the advantages known to
exist by using a\ square container with an octagonal center liner. The coil does not need to be ‘
restrained, and the bon does not experience undue distortion. There is no nccd to sacrifice the
advantage of a center liner so the wire coil can be maintained in a center position as in the Gelmetti
patent. The capacity of the container is maximized, while still rigidifying its shape.

In accordance with the present invention, there is provided a container for packaging and

unwinding a welding wire. The container comprises a square cardboard box with four vertical walls

and four vertically extending comers, each defining an apex. There is a center cylindrical core and
an inner, vertically extending tubular liner with an octagonal shape defined by four outer walls, eech
generally overlying the side wall of the box, and four alfematc inner walls between two of the outer
walls end spaced from the corner apexes to define generally triangular vertical cavities. The box has
an at rest dimension from the apex of the comer to. the inner walls of the liner. The container is

provided with standard vertically extending corner reinforcing element in each of the triangular

-corner cavities. In accordance with the invention, the reinforcing element of each cavity has a

diagonally extending pressure rib extending from the apex of the corner to the inner wall of the liner.

The width of this pressure rib is greater than the at rest dimension of the corner cavity.

4
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Consequently, the rib pushes the wall inwardly. A coil of welding wire around the core presses on
the inner wall to apply a force along the apex of the box corner. This places the corners of the box
in tension to counteract the tendency of the wire to bow the sides of the box into the sh#p‘e of the
coiled wire. In accordance with an aspect of the invention, the pressure rib is formed integrally with

the vertical reinforcing element. Preferably, the element is formed from folded cardboard. After the

- container 1s used, all parts of the box can be recycled as used cardboard. In accordance with a

broader mt of the invention, the rib does not bow the liner wall inwardly, but 1s used to prevent
outward {)owmg of the liner wall. Any tendency to bow outwardly engages the pressure rib, forcing
the rib against the corner to rigidify the box and maintain its squareness.

‘The primary object of the present invention is the provision of a container for packaging and
unwinding welding Wire, which container utilizes the concept of a square cardboard box with a

center octagonal liner while overcoming the tendency for the box to deform during shipment,

storage, and use.

A. turther object of the present invention is the provision of a container, as defined above,
which container is only a minor modification of existing containers and involves a low expense
while obtaining the desired results of maintaining box squareness.

Still a further dbj ect of the present invention is the provision of a square cardboard box
having a center octagonal cardboard liner with a moﬁiﬁed comner reinforcing element thé.t has a

pressure rib extending from the apex of four box corners to the liner in the box so that filling of the

box does not change its square configuration.

These and other objects and advantages will become apparent from the following description

5
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taken together with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIGURE 1 is a top pictorial view illustrating the preferred embodiment of the present
invention; | .
FIGURE 2 is a top plan view of the container shown in FIGURE 1;
FIGURE 3 1s an ’cnlarged partial top plan view showing the comer of a container having a
reinforcing element constructed in accordance with the preferred embodiment of the invention;

FIGURES 4 and 5 are partial, enlarged top plan views similar to FIGURE 3 showing

functional characteristics of the preferred embodiment of the present invention,;

FIGURES 6-9 are views like FIGURES 3-5 showing modifications of the comner element to

~ illustrate preferred alternative embodiments of the present invention; and,

FIGURES 10 and 11 are partial top plan views of asymmetric comner elements using the

invention.
PREFERRED EMBODIMENT

Referring now to the drawings wherein the showings are for the purpose of illustrating a

preferred embodiment of the invention only and not for the purpose of limitihg same, FIGURES 1
and 2 show a container C in the form of a Squarc cardboard box 10 with outer side walls 12, .14, 16,
and 18. The side walls deﬁné four corners 20, 22, 24, and 26. .To support wire within boﬁ 10, an
octagonal liner 30, also formed from cardboard, is provided with outer walls, 32, 34, 36, a;ld 38
lying against side walls 12, 14, 16, and 18, respectively. At the comers of the box, liner 30 includes
inner diagonﬂly extending walls 40, 42, 44, and 46. These diagonal walls form four corner cavitieé.

6.
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60, 62, 64, and 66, cacll of which has an outer ap.ex 68. Welding wire W is coiled afound center core
50 to engage the inner and outer walls of liner 30, as shown in FIGURES 1 and 2. Triangular corner
;:avities 60-66 receive triangular cardboard reinforcing elements 70, 72, 74, and 76 to proizide
vertical rigidity to container C. As so far described, contai:ier C is standard and is constructed as an
optimum type of square cardboard container for shipping and unwinding welding wire W.

In accordance with the invention, the corner elements 70-76 are modified 'to include a central
pressure nb 100 extending from apex 68 of each corner cavity 60-66. As shown in FIGURES 3-5,
the prefer;'cd emﬁodiment of nb 100 involvés a siﬁgle piece of cardboard folded’in a triangular
configuration to define two layers 102, 104 constituting rib 100. The cardboard triangular element
70, shown in FIGURES 3-5, is the same as element 72-76 and will be described only once, with this
- description applying to all comer elements. The sihgle folded cardboard element 70 includes
partitions 110, 112 extending from apex 68 along sidg walls 12, 14, respectively. Flat wall portions
120, 122 extend from the end of partitions 110, 112, respectively, to the center rib defining layers
102, 104. By this structure, layers 102, 104 defining rib 100 are captured within the diagonal portion
of element 70 to produce a rigid force transmitting member between inner wall 40 and apex 68 of
comer 20. FIGURE 3 illustrates the initial position or configuration of element 70 in cavity 60. The
effective width a of rib 100 is geater than the at rest position of inner wall 40. Thus, the wall bows
slightly inwardly as shown in FIGURE 3. In this initial position, layers i02, 104 are slig.ﬁtly
separated at gap 124. This initi#l position is shown in solid lines in FIGURE 4 and in phantom lines
in FIGURE 5. When wire W is coiled around core 50 to load container C, the wire expands

- outwardly 1n hiner 30 to fill the liner. This is an advantage of a center liner. As wire fills the liner,

7
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the wire flows outwardly against the walls of ﬁner 30. Each of the diagonal walls at the comers of
the box are, thus, forced outwardly as shown in FIGURE 5. The diaéonal distance x at the sides, as
shown in FIGURE 2, is generally eéual to the diagonal distance y acfoss the comers after the box
is loaded. However, when empty, the_ distance x 1s subétantially greater than the distance y. This
allows for the outward force during coiling of the welding wire into box or container C. Outward
movement of wall 40 caused by the wire shifts wall 40 into its normal at rest posiﬁc;n closing gap
124 and forcing rib 100 into the apex 68. This causes tension at ;he corners as indicated by the |
aITOWS m FIGURE 5. As the loading of the wire continues, wall 40 assﬁmes the position shown in
FIGURE 35, forcing rib 100 into apex 68. This maintains the squareness of the box by rigidifying
corner 20. Thus, force of the coil against side walls 32-38 does not cause box 10 to assume a
generally round configuration. The distance b is the at rest position of wall 40 and is less tﬁan the
initial width a of rib 100 as shown in FIGURE 3. By using modified corner element 70, the comners
of box 10 are nigidified and the box is maintained square. This allows' the use of the center liner 30

1n a square box with the advantageous features of this box construction.

To provide pressure to rib 100 by folding the cardﬁoard forming the corner reinforcing
element 70, a vanety of cardboard or plastic configurations have been used. A modification is
shown in FIGURE 6, wherein corner element 150 is a single piece of cardboafd forming rib 100 in
two l;,yer's 152, 154 joined at outer fold 156 engaging apex 68. Partitions 160, 162 are joinéd by
wall partitions 164, 166 with layers 152, 154 to complete the corner element 150. As shoﬁvn, wall
40 has the phantom line position until wire W, not shown, is loaded into the container. Then, the

wall moves toward the solid line position and presses rib 100 into apex 68 to rigidify comer 20.

!
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When it is not necessary to provide as much vertical rigidity to container C, the corner elements can

be reduced in size, so long as pressure rib 100 is maintained. Such a less strong comer element 180

- is shown in FIGURE 7, wherein pressure rib 100 is formed by two layers 182, 134 joined at fold

186, similar to fold 156 in FIGURE 6. Only wall poruons 190, 192 are provided on element 180 so
the partitions 160, 162 of FIGURE 6 are eliminated. Comer element 180 provides a lesser amount
of vertical rigidity; however, it still obtains the édvaritagc of the present invention, with nb 100
between wall 40 and apex 68. As the wire is coiled into the container, wall 40 moves outwardly
comp’ress-ing rib 100 against apex 68 to thereby rigidify corner 20. Wall portions 190, 192 capture
element 180 in the corner cavity.

The rigidity of diagonal pressure rib 100, in accordance with another aspect of the invention,
can be increased by increasing the number of layers forming the rib. This concept is shown in
FIGURES 8 and 9. Tnangularly shaped comner reinforcing element 200 shown in FIGURE 8 forms
rib 100 using four layers 202, 204, 206, and 208 joined together by folds 210, 212, and 214.

Otherwise, element 200 is essentially the same as previously described element. It includes

partitions 220, 222 extending along walls 12, 14, respectively. To join rib 100 with these partitions,

wall portions 230, 232 are provided in the single piece of plastic or cardboard forming reinforcing
element 200. In a 1ike manner, 1ib 100 of element 250 in FIGURE 9 includes four layers of -
cardboard or plastic 252, 254, 256, and 258. This modification of the invention is different_ ﬁém the
modification shown in FIGURE 8 by reversing the positions of folds 260, 262, and 264. Fold 260
is at apex 68 and folds 262, 264 are at liner wall 40. Partitions 270, 272 extend from the apex 68 and

are joined to wall portions 280, 282 extending along wall 40 and providing a gap 284 to

9
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accommodate folds 262, 264. Wall portions 280, 282 of element 250 could move inwardly from

wall 40 without departing from the intended spirit and scope of the invention; however, 1n practice,
they are held in place by the folds. As an altemmative, the edges of these wall portions are adhered
to the area of rib 100 adjacent folds 262, 264. h

Conier elements 70, 150, 180, 200, and 250 are generally symmetrical; however, this is oniy
a preferred configuration. Asymmetrically formed comer elements 300 and 400 in c;avity 60 provide
pressure rib 100 between apex 68 and lever wall 40 as shown in FIGURES 10 and 11. Element 306
shown in:I;IGURE 10 has partitions 302, 304 against side walls 12, 14. End 306 of partition 302 1S

the starting point of the single cardboard structure. At its end 308, partition 302 is joined to wall

- portion 310 terminating as one layer 312 of rib 100. A second layer 314 extends from folded corner

316 at the apex end of partition 304 to end 318 at wall portion 320 extending along wall 40 to the
opposite end of partition 304. This fold pattern provides two layers for rib 100 and holds the rib
perpendicular to wall 40 and into apex 68. Element 400 shown in FIGURE 11 is also an asymmetric
folded element. Wall portions 402, 404 are held in general contact with liner wall 40. At end 406
of portion 402 one layer 410 6f nb 100 extends to apex 68. At the upper end of layer 410 is folded
comer 412 connected to one end of the single partiﬁon 420. The other end of this cémer partition
is connected to the distal end of wall 404 extending to layer 422 of rib 100. Again, the asymmetrical
folded comer reinforcing element in cavity 60 provides two layers for rib 100 and holds the rib

perpendicular to wall 40.
Other modifications of the corner reinforcing element to produce the desired diagonally -

extending rib 100 could be pmﬁdcd. “The corner reinforcing element can be formed from more than

!
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one piece of cardboard. In practice, the rib 100 forces wall 40 inward until wire W is coiled into
container C. In some situations, rib 100 has a lesser width; however, outward movement of diagonal
walls 40-46 pushes the rigidified pressure rib into the box corners to place the corners in tension to

reduce the tendency of the box to become round. Container C does not require restraint of the wire

or spacing of the wire inward from the square box, as in Gelmetti U.S. Patent No. 5,494,160.

11
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Having thus described the invention, it is claimed:

1. A container for backag’mg and unwinding a welding wire, said container comprnising:
a square cardboard box with four vertical side walls and four vertically extending corners, each
defining an apex, a center cylindrical core, an inner vértically extending tubular liner with an
octagonal outer shape having four outer walls, each generally overlying a side wall of said box and
four alternate inner walls between two of said outer walls and spaced from said comer apexes to
define gegcrally triangular, vertical cavities with an at rest dimension from the apex of a corner to
one of saiél alternate inner walls and a vertically extending comer reinforcing element in each of said
cavities, said element of each cavity having a diagonal pressure rib extending from said apex to the
inner wall defining one of said comner cavities and with a width greater than said at rest dimension
of said cavity whereby a coil of welding wire around said core presses on said alternate inner wall .

of a corner cavity to apply an outer force along said apex of said box comer cavity.
2. A container as defined in claim 1, wherein said core is a paper board tube.

3. A container as defined in claim 2, wherein said pressure b 1s integral .with said

vertical reinforcing element.

4, A container as defined in claim 1, wherein said pressure nb is integral with said

vertical reinforcing element.

12
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5. A container as defined in claim 1, wherein said vertical comner reinforcing element
is a single piece of cardboard folded into a shape having two partitions lying along two of said side
walls and extengling from said apex, each of said partitions converging into a flat w:a;.ll overlying a .
portion of one of said inner walls of said liner and mceting in the general center of said inner Qall

- and said rib being an extension of at least one of said flat walls of said cardboard piece and extending

from the center of said inner wall to said apex of said corner.

6. A container as defined in claim 5, wherein said rib is an extension of both of said flat

walls of said cardboard piece and extending from the center of said inner wall to said apex of said

corner as a two-layer structure.

7. A container as defined in claim 1, wherein'said vertical reinforcing element comprises
multiple pieces of cardboard.

8. A container as defined in claim 7, wherein said pressure rib is integral with said
vertical reinforcing element.

9. A containcr for packaging and unwinding a welding wire, said container comprising;

a square cardboard box with four side walls and four vertically extending comers, each defining an
apex, an inner vertically extending tubular liner with an octagonal outer Shape having four outer

walls each generally overlying a side wall of said box and four alternate inner walls between two of

13
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said outer walls and spaced from said corner apexes to define generally triangular, vertical cavities
with an at rest dimension from the apex of a comer to one of said alternate inner walls and a
vertically extending pressure nb extending from said apex to said inner wall of a corner cavity, said

nb having a width to push said inner wall inwardly beyond said at rest dimension before said wire

is coiled into said container.

10. A Qontainer as defined in claim 9, wherein said rib is a part of a cardboard triangular

tube.

11. A container as defined in claim 10, wherein said rib includes at least two layers ~of

said cardboard tube, said layers extending from said inner wall toward said apex of said comer

cavity.

12. A contamner for packaging and unwinding a welding wire, said container comprising:

‘& square cardboard box with four side walls and four vertically extending corners, each defining an

apex, an inner vertically extending tubular liner with an octagonal outer shape having four outer
walls each' generally overlying a side wall of said box and four alternate inher walls between two of
said outer walls and spaced from said comer apexes to deﬁhe generally triangular, vertical cavities
and a vertically cxtending' pressure rib extending from said apex to said inner wall of a comer cavity,

said rib having a width to push said inner wall inwardly before said wire is coiled into said container.

14
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13. A container as defined in claim 12, wherein said rib is a part of a cardboard triangular

tube.
14, A container as defined in claim 13, wherein said rib includes at least two layers of
said cardboard tube, said layers extending from said inner wall toward said apex of said comer

cavity.

15. A container as defined in claim 14, wherein said triangular tube is formed from at

least two pieces of cardboard.

16. A container as defined in claim 13, wherein said triangular tube 1s formed from at

least two pieces of cardboard.

15
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17. A container for packaging and unwinding a welding wire, said container
comprising: a cardboard box with corners each defining an apex, an inner liner with
walls extending diagonally across said corners to define generally triangular, vertical
cavities with an at rest dimension from the apex of a corner to one of said walls, and a
vertically extending corner reinforcing element in each of said cavities, said element
in each cavity having a pressure rib extending between said apex to said liner wall and
with a width greater than said at rest dimension of said cavity whereby a coil of

welding presses on said inner liner to apply an outer force along said apex of said

vertical cavity.

18. A container as defined in claim 17, wherein said rib is a part of a cardboard

triangular tube.

19. A container as defined in claim 18, wherein said rib includes at least two
layers of said cardboard tube, said layers extending from said inner wall toward said

apex of said corner cavity.

20. A container as defined in claim 18, wherein said rib includes more than two

layers of said cardboard tube.

16
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