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CORNER OR EDGE PROTECTOR EXHIBITING IMPROVED
FLEXURAL. STRENGTH AND RESISTANCE PROPERTIES

FIELD OF THE INVENTION

The present invention relates generally to external
corner or edge protectors for protecting the external corner
or edge regions of packages, articles, products, palletized
loads, and the like, and more particularly to a new and im-
proved external corner or edge protector which not only pro-
tectively surrounds or envelops an external corner or edge
region of a package, article, product, palletized load, or
the like, but in addition, is fabricated from predetermined
materials, and is uniquely structured so as to facilitate ei-
ther a reduction in the amount of material required in order
to fabricate the external corner or edge protector whereby
the flexural strength or resistance properties of the extern-
al edge or corner protector can be preserved as compared to
conventional external corner or edge protectors, or alterna-
tively, the new and improved external edge or corner protect-
or can be fabricated from suitable materials having volume
and weight parameters comparable to those of conventional
external corner or edge protectors whereby, as a result of
the aforenoted unique structure, the flexural strength or
resistance properties of the external edge or corner protect-
or can be enhanced as compared to conventional external edge

or corner protectors.
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BACKGROUND OF THE INVENTION

External package, article, product, or palletized
load corner or edge protectors, corner post supports, and the
like, are of course well-known in the packaging, shipping,
and transportation industries, and are accordingly widely
used in connection with the packaging, shipping, and trans-
portation of various packages, articles, products, palletized
loads, and the like, wherein it is particularly desirable to
protect the external corner or edge portions or regions of
the packages, articles, products, palletized loads, or the
like, during transit. Typical or conventional external corner
or edge protectors, which may be used upon various packages,
articles, palletized loads, products, and the like, are dis-
closed, for example, within United States Patent 5,918,800
which was issued to Goshorn et al. on July 6, 1999, United
States Patent 5,385,236 which was issued to Cowan et al. on
January 31, 1995, United States Patent 5,181,611 which was
cissued to Liebel on January 26, 1993, United States Patent
4,877,673 which was issued to Eckel et al. on October 31,
1989, United States Patent 4,742,916 which was issued to
Galea on May 10, 1998, and United States Patent 4,202,449
which was issued to Bendt on May 13, 1980. As can readily be
seen from, for example, the aforenoted patents to Goshorn et
al., Cowan et al., Liebel, Eckel et al., and Bendt, after the
external corner or edge protectors have been conventionally
applied to, or mounted upon, the external corner or edge
portions of a particular palletized load, package, article,
product, or the like, the external corner or edge protectors
are subsequently secured upon the package, article, product,
palletized load, or the like, by means of suitable package

strapping, lashing, stretch film, ropes, bands, or the like.
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1T can therefore be appreciated that, in order to pPreserve
the structural integrity of the strapped or banded package,
article, product, palletized load, or the like, it is impera-
tive that the structural integrity of the external corner or
edge protector is itself preserved in connection with, for
example, flexural or bending forces which are oriented or im-
pressed upon the external corner or edge protectors in direc-
tions substantially perpendicular to the longitudinal axis,
or longitudinal extent, of the external corner or edge pro-
tectors by means of the aforenoted strapping, lashing, ropes,
stretch film, bands, or the like. If this was not the case,
that is, if the structural integrity of the external corner
or edge protectors was not in fact preserved, and was in fact
compromised, then obviously, the utility or usefulness of the
external corner or edge protectors, with respect to the pro-
tection of the external corner or edge portions of the pack-
ages, articles, products, palletized loads, or the 1like,

would likewise be compromised.

Continuing further, various factors influence or
determine the flexural properties, or flexural strength or
resistance values, characteristic of an external corner or
edge protector. For example, one critically important factor
which influences or determines the flexural properties, or
flexural strength or resistance values, characteristic of an
external corner or edge protector, comprises the material
from which the external corner or edge protector is fabricat-
ed, and in addition, whether or not such external corner or
edge protector has a solid or substantially hollow structure.
For example, as can be appreciated from the aforenoted patent
which was issued to Liebel, the corner post disclosed within
such patent is fabricated from laminated paperboard, and in
addition, the corner post has a paperboard spine, which sub-
stantially comprises a hollow structure formed by folding end

portions thereof back upon themselves, secured to the extern-
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al surface of the corner post per se. In view of the fact
that the corner post and spine components are fabricated from
paperboard, their flexural resistance properties would prob-
ably not be as high as may be expected if the corner post and
spine components were fabricated from other more rigidified
materials, and in addition, if such structural components
were exposed to moist conditions, which may develop or pre-
vail within different cargo holds, or as a result of having
particular products disposed internally within the packages,
palletized loads, or the like, the structural integrity of

the corner post and spine components could be Jeopardized.

Still further, the fact that external corner or
edge protectors may be fabricated from other materials may
likewise provide such external corner or edge protectors with
desirable shock absorption or cushioning properties, but,
again, they may not provide such external corner or edge pro-
tectors with the desired flexural resistance properties. It
is seen, for example, that the external corner or edge pro-
tectors of Galea are fabricated from molded fiber or pulp
material, while the external corner or edge protector of
Cowan et al. is fabricated from a combination of a soft ther-
moplastic material, such as, for example, low density poly-
ethylene, for its cylindrical members, and a rigid thermo-
plastic material, such as, for example, high density polypro-
pylene, for its connecting web members. As can therefore be
readily appreciated, not only is the particular type of ma-
terial, from which the external corner or edge protector
structural components are fabricated, critically important in
connection with the various structural and lifetime service
qualities exhibited by the external corner or edge protect-
ors, but in addition, the amount and weight of the material
required to fabricate such external corner or edge protector
structural components is also a critically important factor

to be considered from a manufacturing cost-effective or econ-
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omically viable point of view. It would therefore be desir-
able to fabricate an external corner or edge protector which
could not only exhibit, for example, flexural strength or
bending resistance qualities which would be comparable to
those of conventional external corner or edge protectors, but
in addition, could effectively be fabricated with a prede-
terminedly reduced amount of material or weight, or alterna-
tively, it would be desirable to fabricate an external corner
or edge protector which, for a predetermined amount of mater-
ial and weight, could exhibit flexural strength or resistance
properties which would exceed those of conventional external

corner or edge protectors.

A need therefore exists in the art for a new and im-
improved external corner or edge protector, for protecting
the external corner or edge region of a package, article,
product, palletized load, and the like, wherein the amount of
material that is required in connection with the manufacture
or fabrication of such an external corner or edge protector
could be substantially reduced as compared to conventional
external corner or edge protectors, but still further, the
external corner or edge protector would be provided with
unique and novel structure which would not only serve to
protect the external corner or edge region of the package,
article, product, palletized load, and the like, but in ad-
dition, could achieve levels of structural integrity and
flexural strength or bending resistance which would be comp-
arable to those of conventional external corner or edge pro-
tectors, or alternatively, wherein the amount of material
that is required in connection with the manufacture or fab-
rication of such an external corner or edge protector would
be substantially the same as that of conventional external
corner or edge protectors, however, the unigque and novel

structure of the external corner or edge protector would en-



10

15

20

25

30

WO 2006/115751 PCT/US2006/013268

able enhanced levels of structural integrity and flexural

strength or bending resistance to be achieved.

SUMMARY OF THE INVENTION

The foregoing and other objectives are achieved in
accordance with the teachings and principles of the present
invention through the provision of a new and improved extern-
al angleboard corner or edge protector which is fabricated
from predetermined materials and which is uniquely structur-
ed. In particular, the new and improved external angleboard
edge or corner protector is fabricated from high density
polyethylene (HDPE), ultra-high density polyethylene (UHDPE),
high molecular weight polyethylene (HMWPE), high density
polypropylene (HDPP), high density polyvinylchloride (HDPVC),
high density polystyrene (HDPS), high density polyethylene
terephthalate (HDPET), and the like. In addition, the extern-
al corner or edge protector structurally comprises a corner
or edge vertex portion, a pair of leg members which diverge
outwardly at a predetermined included angle with respect to
each other from the corner or edge vertex portion, and distal
end portions formed upon each one of the pair of leg members,
wherein the corner or edge vertex portion, and the distal end
portions of the leg members have relatively enlarged cross-
sectional dimensions or areas relative to the cross-sectional
areas or dimensions comprising those portions of the leg mem-
bers which integrally interconnect the distal end portions of

the leg members to the corner or edge vertex portion.

The provision of the corner or edge vertex portion
of the external corner or edge protector with the relatively
enlarged cross-sectional area or dimension serves to effect-

ively reinforce such corner or edge vertex portion of the ex-
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ternal edge or corner protector, and in addition, the rela-
tively enlarged distal end portions of the leg members serve
to dispose only such relatively enlarged distal end portions
of the leg members into contact with the external side wall
members of the package, article, product, palletized load, or
the like, which intersect each other so as to define the ex-
ternal corner or edge region of the package, article, pallet-
ized load, product, or the like upon which the external corn-
er or edge protector is to be disposed, such that the leg
members of the external corner or edge protector are flexed
more than has conventionally been the case. Accordingly,
forces are generated and transmitted to the corner or edge
vertex portion of the new and improved external corner or
edge protector, by means of moment arms which are defined by
those portions of the leg members that integrally intercon-
nect the distal end portions of the leg members to the corner
or edge vertex portion of the external corner or edge pro-
tector, so as to be imparted to and impressed upon the corner
or edge vertex portion of the external corner or edge pro-
tector and thereby rigidify the same. Accordingly, the corner
or edge vertex portion of the new and improved external edge
or corner protector will exhibit enhanced flexural strength
or bending resistance properties along the axial or longitud-
inal extent of the corner or edge vertex portion of the new

and improved external edge or corner protector.

In this manner, if the external corner or edge
protector has been manufactured or fabricated from a reduced
amount and weight of material as compared to conventional
external corner or edge protectors, then the exhibited flex-
ural strength and resistance values would be comparable to
those characteristic of such conventional external corner or
edge protectors, whereas if the external corner or edge pro-
tector has been manufactured or fabricated from an amount and

welght of material which is comparable to that of convention-
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al external corner or edge protectors, then the exhibited
flexural strength and resistance values would be enhanced as
compared to those characteristic of such conventional extern-
al corner or edge protectors. In either case, favorable flex-
ural strength and resistance value/material and welght ratios
can be achieved in accordance with the principles and teach-
ings of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Various other features and attendant advantages of
the present invention will be more fully appreciated from the
following detailed description when considered in connection
with the accompanying drawings in which like reference char-
acters designate like or corresponding parts throughout the

several views, and wherein:

FIGURE 1 is a perspective view of a conventional,
PRIOR ART external corner or edge protector used for covering
and protecting external corner or edge portions of a package,

article, product, palletized load, or the like;

FIGURE 2 is an end elevation view of a first embod-
iment of a new and improved external corner or edge protect-
or, for covering and protecting external corner or edge por-
tions of a package, article, product, palletized load, or the
like, which has been constructed in accordance with the prin-
ciples and teachings of the present invention and which shows

the cooperative parts thereof;

FIGURE 3 is an end elevation view, similar to that
of FIGURE 2, showing, however, a second embodiment of a new
and improved external corner or edge protector which has also
been constructed in accordance with the principles and teach-
ings of the present invention and which shows the cooperative

parts thereof;
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FIGURE 4 1s an end elevation view, similar to those
of FIGURES 2 and 3, showing, however, a third embodiment of a
new and improved external corner or edge protector which has
been constructed in accordance with the principles and teach-
ings of the present invention and which shows the cooperative

parts thereof;

FIGURE 5 is an end elevation view, similar to those
of FIGURES 2-4, showing, however, a fourth embodiment of a
new and improved external corner or edge protector which has
been constructed in accordance with the principles and teach-
ings of the present invention and which shows the cooperative

parts thereof; and

FIGURE 6 is a schematic diagram illustrating test-
ing apparatus for testing external corner or edge protectors
in order to determine their flexural strength and resistance
properties with respect to forces applied perpendicular to
the axial or longitudinal extent thereof at a central loca-

tion along the vertex portion thereof.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings, and more particu-
larly to FIGURE 1 thereof, a conventional, PRIOR ART external
corner or edge protector, for covering and protecting extern-
al corner or edge portions of a package, article, product,
palletized load, or the like, is disclosed and is generally
indicated by the reference character 10. As can be appreciat-
ed, the conventional, PRIOR ART external corner or edge pro-
tector 10 is seen to comprise a vertex portion 12 and a pair

of leg members 14,16 which diverge outwardly from the vertex

9
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portion 12 at a predetermined angle A with respect to each
other, such as, for example, 90°. It is also seen that the
cross-sectional thickness dimension T of the external corner
or edge protector 10 is substantially uniform throughout both
leg members 14,16, as well as within the vertex portion 12,
and it can be appreciated that when the conventional, PRIOR
ART external corner or edge protector 10 is disposed around
an external corner or edge region of a package, article, pro-
duct, palletized load, or the like, the internal surface por-
tions 18,20 of the leg members 14,16 will respectively be
disposed in a flush, or surface-to-surface, contact mode with
respect to those side wall members of the package, article,
product, palletized load, or the like which intersect each
other and define the corner or edge region upon which the
conventional, PRIOR ART external corner or edge protector 10
is disposed. As a result of such structure characteristic of
the conventional, PRIOR ART external corner or edge protector
10, the conventional, PRIOR ART external corner or edge pro-
tector 10 will exhibit predetermined flexural strength or
flexural resistance property values within the vertex portion
12 thereof along the entire longitudinal or axial extent

thereof.

As has been noted hereinbefore, however, it desir-
able, from a manufacturing or fabrication point of view or
perspective, to manufacture, produce, or fabricate external
corner or edge protectors from a reduced amount of material
while preserving the aforenoted flexural strength or flexural
resistance property values, within the vertex portion of the
external corner or edge protectors, along the entire longi-
tudinal or axial extents thereof. Alternatively, the same
amount of material as used to fabricate or manufacture a con-
ventional PRIOR ART external corner or edge protector can be
utilized whereby enhanced flexural strength or flexural re-

sistance property values, characteristic of the external edge

10
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or corner protector within the vertex portion thereof and
along the entire longitudinal or axial extent, can likewise
be achieved. Accordingly, with reference being made to FIGURE
2, a first embodiment of a new and improved external corner
or edge protector, as constructed in accordance with princi-
ples and teachings characteristic of the present invention,
is disclosed and is generally indicated by the reference
character 110. As was the case with the conventional, PRIOR
ART external corner or edge protector 10 as disclosed within
FIGURE 1, the new and improved external corner or edge pro-
tector 110 as developed in accordance with the principles and
teachings of the present invention is seen to comprise a ver—
tex portion 112, and a pair of leg members 114,116 which di-
verge outwardly from the vertex portion 112 at a predetermin-

ed angle B with respect to each other, which may be anywhere
within the range of 60°-90°, with the preferred range being

85°~-90°.

Continuing further, it is to be appreciated that
the entire external corner or edge protector 110 is fabricat-
ed or manufactured as a solid member and is indeed preferably
manufactured or fabricated from any one of various suitable
thermoplastic resins, or blends thereof, such as, for examp-
le, high density polyethylene (HDPE), ultra-high denéity
polyethylene (UHDPE), high molecular weight polyethylene
(HMWPE) , high density polypropylene (HDPP), high density
polyvinylchloride (HDPVC), high density polystyrene (HDPS),
high density polyethylene terephthalate (HDPET), and the
like. Still further, or alternatively, the external corner or
edge protector 110 may be manufactured or fabricated from
suitable filled polymers, that is, any one of the aforenoted
polymers filled with various paper products, such as, for ex-
ample, paper fiber, pulp, or shredded paper, or with various
other fillers, such as, for example, talc, calcium, wollast-

anite, or wood products, such as, for example, saw dust, wood

11
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flour, wood chips, and the like. It is also noted that in ac-
cordance with the unique structure characteristic of this
first embodiment of the external edge or corner protector 110
of the present invention, the thickness or cross-sectional
dimension of each one of the leg members 114,116 has effect-
ively been reduced to a thickness or cross-sectional dimen-
sion T-X as compared, for example, to the thickness or cross—
sectional dimension T characteristic of the conventional,
PRIOR ART external corner or edge protector 10 as illustrated
within FIGURE 1. This reduction in the thickness or cross-
sectional dimension of each one of the leg members 114,116 of
the external corner or edge protector 110 serves several

functions and is profoundly significant.

Firstly, for example, as may readily be .appreciat-
ed, by effectively reducing the thickness or cross-sectional
dimension of each one of the leg members 114,116 of the ex-
ternal corner or edge protector 110, as compared, for examp-
le, to the thickness or cross-sectional dimension T charact-
eristic of the conventional, PRIOR ART external corner or
edge protector 10 as illustrated within FIGURE 1l, a substan-
tial reduction in the raw material, required to manufacture
or fabricate the external corner or edge protector 110, can
be achieved, whereby, in turn, a substantial reduction in the
manufacturing or fabrication costs per each external corner
or edge protector 110 can be realized in a cost-effective
manner. In addition, the weight of each external corner or
edge protector 110 is correspondingly reduced. Secondly,
which is not at all readily apparent, since the thickness or
cross-sectional dimension of each one of the leg members 114,
116 of the external corner or edge protector 110 has effect-
ively been reduced from the conventional thickness or cross—
sectional dimension T to the thickness or cross sectional di-
mension T-X, the thickness or cross-sectional dimension of

each one of the leg members 114,116 of the external corner or

12
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edge protector 110 has effectively been reduced by an amount
X while the thickness or cross-sectional dimension of the
vertex portion 112 of the external corner or edge protector
110, as well as the thickness or cross-sectional dimension of
the respective distal end portions 122,124 of the leg members
114,116 of the external corner or edge protector 110 has re-

mained as T.

In other words, for example, assuming that the
thickness or cross-sectional dimension of each one of the leg
members 114,116 of the external corner or edge protector 110
has effectively been reduced in a symmetrical manner, that
is, upon both its external and internal surface portions
thereof, then the respective distal end portions 122,124 of
the leg members 114,116 of the external corner or edge pro-
tector 110 project inwardly and outwardly away from the re-
spective interior surface portions 118,120 of the leg members
114,116 of the external corner or edge protector 110, as well
as with respect to the exterior surface portions of the leg
members 114,116 of the external corner or edge protector 110,
by an amount 0.5X. It can be seen that each one of the leg
members 114,116, taken in conjunction with the vertex portion
112, therefore has a cross-sectional configuration which re-
sembles an I-beam structural member. It can therefore be cor-
respondingly appreciated that the respective interior surface
portions 118,120 of the leg members 114,116 of the external
corner or edge protector 110 will be offset or set back from
the external surface portions of the side wall members of the
package, article, product, palletized load, or the like,
which intersect each other and define the corner or edge re-
gion upon which the external corner or edge protector 110 is

disposed, through means of the distance or dimension 0.5X.

In addition, it is to be further appreciated that,

in order to in fact position each one of the leg members 114,

13
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116 of the external corner or edge protector 110 upon the ex-
ternal surface portions of the side wall members of the pack-
age, article, product, palletized load, or the like, or view-
ed from an alternative point of view, in order to permit the
interior surface portions of the distal end portions 122,124
of the leg members 114,116 of the external corner or edge
protector 110 to actually be seated upon the external surface
portions of the side wall members of the package, article,
product, palletized load, or the like, each one of the leg
members 114,116 of the external corner or edge protector 110
will have to be expanded outwardly with respect to each oth-
er, as denoted by the oppositely oriented arrows E,E, an ad-
ditional distance of 0.5X. As a result of such laterally out-
ward expansive movements of the leg members 114,116 of the
external corner or edge protector 110 with respect to each
other, compressive forces F,F are going to effectively be
transmitted to the vertex portion 112 of the corner or edge
protector 110 along moment arms which are effectively defined
by means of the length dimensions L,L of the leg members 114,
116 of the external corner or edge protector 110, whereby
such transmitted forces F,F will manifest themselves as flex-
ural resistance forces within the vertex portion 112 of the
external corner or edge protector 110 so as to effectively

rigidify the vertex portion 112 of the corner or edge pro-

\tector 110.

It is to be appreciated that, in accordance with
well-known principles of physics, particularly Newton’s Third
Law of Motion, for every action or force, there is a corre-
spondingly equal, and oppositely directed, reaction or force,
and accordingly, when external forces EF are impressed upon
the vertex portion 112 of the corner or edge protector 110 so
as to tend to flex or bend the vertex portion 112 of the edge
or corner protector 110, the flexural resistance forces F,F,

rigidifying the vertex portion 112 of the corner or edge pro-

14
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tector 110 will in fact resist such external forces EF so as
to preserve the structural integrity of the corner or edge
protector 110. It can therefore be appreciated further that
the external corner or edge protector 110 as disclosed within
FIGURE 2 will exhibit flexural strength or resistance values
which are comparable to the flexural strength or resistance
values characteristic of the conventional PRIOR ART external
corner or edge protector 10 as illustrated within FIGURE 1
despite the fact that the external corner or edge protector
110 has reduced material and weight as compared to the con-
ventional PRIOR ART external corner or edge protector 10 as

illustrated within FIGURE 1.

With reference being made to FIGURE 3, it is seen
that a second embodiment of a new and improved external corn-
er or edge protector is disclosed and is generally indicated
by the reference character 210, and it is submitted that the
external corner or edge protector 210 as disclosed within
FIGURE 3 is substantially the same as the external corner or
edge protector 110 as disclosed within FIGURE 2, except as
will be noted hereinafter, and therefore, the particular com-
ponent parts of the external corner or edge protector 210,
which correspond to the component parts of the external corn-
er or edge protector 110, have been designated by correspond-
ing reference characters except that they are within the 200
series. It is noted that the only significant difference be-
tween the external corner or edge protector 210, as compared
to the external corner or edge protector 110, is that in lieu
of the cross-sectional or thickness dimensions of the leg
members 214,216 being reduced by an amount X so as to corre-
sponding reduce the amount of ' material required to manufac-
ture or fabricate the external edge or corner protector 110,
and the corresponding weight of the external corner or edge
protector 110, the thickness dimensions of the leg members

214,216 of the external corner or edge protector 210 have
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been maintained at T, so as to be comparable with the cross-
sectional or thickness dimensions of the conventional, PRIOR
ART external corner or edge protector 10, however, the cross-
sectional or thickness dimensions of the vertex portion 212,
and of the leg members 214,216, of the external corner or
edge protector 210 have been increased by an amount X.

It is particularly noted that the interior surface
portions 218,220 of the leg members 214,216 of the external
corner or edge protector are still inwardly offset or recess-
ed by a distance amount of 0.5X, and accordingly, similar
compressive and flexural resistance forces F,F will be gene-
rated in a manner similar to that discussed in connection
with the external corner or edge protector 110 as disclosed
within FIGURE 2. Therefore, since the size and weight of the
external corner or edge protector 210 is comparable to the
size and weight of the conventional, PRIOR ART external corn-
er or edge protector 10 as illustrated within FIGURE 1, the
additionally generated compressive and flexural resistance
forces F,F will exceed those characteristic of the conven-
tional, PRIOR ART external corner or edge protector 10 as
illustrated within FIGURE 1. With reference lastly being made
to FIGURES 4 and 5, additional embodiments of new and improv-
ed external corner or edge protectors, developed in accord-
ance with the principles and teachings of the present inven-
tion, are disclosed and are respectively generally indicated

by the reference characters 310,410.

It is noted, in connection with the external corner
or edge protector 310 as illustrated within FIGURE 4, that
the only significant difference between the structure com-
prising the external corner or edge protector 310 as illus-
trated within FIGURE 4, as compared to the external corner or
edge protectors 110,210 as respectively illustrated within
FIGURES 2 and 3, resides in the fact that the leg members

314,316 are effectively corrugated so as to be respectively
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ﬁfovidéa with longitudinally or axially extending rib members
330,332. In a similar manner, in connection with the external
corner or edge protector 410 as illustrated within FIGURE 5,
it is noted that the only significant difference between the
structure comprising the external corner or edge protector
410 as illustrated within FIGURE 5, as compared to the ex-
ternal corner or edge protector 110 as, for example, illus-
trated within FIGURE 2, resides in the fact that in order to
effectively reduce the material and weight of the external
corner or edge protector 410 in a manner similar to that of
the external corner or edge protector 110 as illustrated
within FIGURE 2, the leg members 414,416 respectively have
arcuately shaped external surface portions 440,442. It is of
course to be appreciated that the internal surface portions
418,420 could likewise be arcuately configured, and it is
lastly noted that while the distal end portions 122,124,222,
224,322,324,422,424 of all of the external corner or edge
protectors 110,210,310,410 have rounded configurations, other
configurations of such distal end portions 122,124,222,224,
322,324,422,424 are of course possible.

With reference lastly being made to FIGURE 6, a
testing apparatus or system is disclosed for imparting flex-
ural or bending forces to external corner or edge protectors
in order to in fact test and determine their flexural resist-
ance properties. The testing apparatus or system is generally
indicated by the reference character 510 and is seen to com-
prise a fixed support which comprises a base member 512, and
a pair of upstanding support blocks 514,516 which are fixedly
mounted upon the upper surface portion of the base member 512
so as to be disposed adjacent to the opposite ends of the
base member 512. The support blocks 514,516 are spaced a pre-
determined distance S apart from each other, which in this
case was twenty inches (20”), and it is noted that the upper

surface portions of the support blocks 514,516 are angled in
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the form of a residential roof so as to be capable of having

an external corner or edge protector seated thereon.

An external corner or edge protector 518, which may
correspond to any one of the external corner or edge protect-
ors 10,110,210, 310,410 as respectively illustrated within
FIGURES 1-5, and which has a length dimension of twenty-four
inches (24”), is then disposed atop the support blocks 514,
516, and a force applicator block 520 is then moved downward-
ly into contact with the external corner or edge protector
518, at an axially central portion thereof, so as to impress
a flexural force thereon. The force applicator block 520 is
moved downwardly in the direction D at a speed of fifteen and
three-quarters inches/minute (15.75”/min.) until the tested
external corner or edge protector specimen fails. Test re-
sults conducted upon the conventional, PRIOR ART external
corner or edge protector 10, as illustrated in FIGURE 1, are
noted as Specimen 1 in the following Table, while test re-
sults conducted upon the external corner or edge protector
210, as illustrated in FIGURE 3, are noted as Specimens 2 and
3 in the following Table, the only difference between Speci-
mens 2 and 3 resides in the lengths L of the leg members 214,
216, in particular, the length L of the leg members 214,216
of Specimen 2 was approximately two and one-quarter inches
(2.25"), while the length L of the leg members 214,216 of

Specimen 3 was approximately two and one-half inches (2.507).

Table: Three-Point Flexural Bend Test Results

Applied Force Maximum Vertical Displacement

(Pounds) Before Failure (Inches)
Specimen 1 246.0 0.41
Specimen 2 288.9 0.40
Specimen 3 330.9 0.38
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Accordingly, it may be seen that in accordance with
the principles and teachings of the present invention, and as
verified by means of the above test results, there has been
developed a new and improved external corner or edge protect-
or which exhibits very favorable flexural strength or resist-
ance properties as a function of the dimensions and weight
thereof. In particular, it is seen, for example, as noted
from the above Table, that both of the external corner or
edge protector Specimens 2 and 3, constructed in accordance
with the principles and teachings of the present invention,
exhibited similar flexural or bending displacements as that
of the conventional, PRIOR ART external cérner or edge pro-
tector Specimen 1, however, such external corner or edge pro-
tector Specimens 2 and 3 were capable of withstanding applied
forces which were approximately forty-three percent (43%) and
eighty-four percent (84%), respectively, greater than the
force which the conventional, PRIOR ART Specimen 1 was cap-
able of withstanding before exhibiting failure. It is lastly
noted that the external corner or edge protector Specimen 3
exhibited greater flexural resistance properties than those
of the external corner or edge protector Specimen 2 because
the longer leg members of the external corner or edge pro-
tector Specimen 3 results in longer moment arms along which

the compressive forces to the vertex portion are transmitted.

Thus, i1t may be seen that in accordance with the
principles and teachings of the present invention, there has
been disclosed and described a new and improved external ang-
leboard corner or edge protector which is fabricated from
predetermined materials and which is uniquely structured
wherein the external corner or edge protector structurally
comprises a corner or edge vertex portion, a pair of leg

members which diverge outwardly at a predetermined included

19



10

15

20

06/115751 PCT/US2006/013268
WO 20

TURTT rmm ewepsSteL Lo edln otner tfrom the corner or edge ver-
tex portion, and distal end portions formed upon each one of
the pair of leg members. The corner or edge vertex portion,
and the distal end portions of the leg members, have rela-
tively enlarged cross-sectional dimensions or areas relative
to the Cross-sectional areas or dimensions comprising those
portions of the leg members which integrally interconnect the
distal end portions of the leg members to the corner or edge
vertex portion. The provision of the corner or edge vertex
portion of the external corner or edge protector with the
relatively enlarged cross-sectional area or dimension serves
to effectively reinforce such corner or edge vertex portion
of the external edge or corner protector, while in addition,
the relatively enlarged distal end portions of the leg mem-
bers serve to dispose only such relatively enlarged distal
end portions of the leg members into contact with the extern-
al side wall members of the package, article, product, palle-
tized load, or the like, which intersect each other so as to
define the external corner Oor edge region of the package,
article, palletized load, product, or the like upon which the
external corner or edge protector is to be disposed, such
that the leg members of the external corner or edge protector

are flexed more than has conventionally been the case.

Accordingly, forces are generated and transmitted
to the corner or edge vertex portion of the new and improved
external corner or edge protector, by means of moment arms
which are defined by those portions of the leg members that
integrally interconnect the distal end portions of the leg
members to the corner or edge vertex portion of the external
corner or edge protector, so as to be imparted to and im-
pressed upon the corner or edge vertex portion of the extern-
al corner or edge protector and thereby rigidify the same. In
this manner, the corner or edge vertex portion of the new and

improved external edge or corner protector will exhibit en-
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hanced flexural strength or bending resistance properties
along the axial or longitudinal extent of the corner or edge
vertex portion of the new and improved external edge or
corner protector when external forces are impressed thereon
tending to flex or bend the external edge or corner protect-
or. Therefore, 1f the external corner or edge protector has
been manufactured or fabricated from a reduced amount and
weight of material as compared to conventional external corn-
er or edge protectors, then the exhibited flexural strength
and resistance values would be comparable to those character-
istic of such conventional external corner or edge protect-
ors, whereas 1f the external corner or edge protector has
been manufactured or fabricated from an amount and weight of
material which is comparable to that of conventional external
corner or edge protectors, then the exhibited flexural
strength and resistance values would be enhanced as compared
to those characteristic of such conventional external corner
or edge protectors. In either case, favorable flexural
strength and resistance value/material and weight ratios can
be achieved in accordance with the principles and teachings

of the present invention.

Obviously, many variations and modifications of the
present invention are possible in light of the above teach-
ings. It is therefore to be understood that within the scope
of the appended claims, the present invention may be practic-

ed otherwise than as specifically described herein.
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WHAT IS CLAIMED AS NEW AND DESIRED TO BE PROTECTED BY LETTERS
PATENT OF THE UNITED STATES OF AMERICA, IS:

1. An external corner edge protector for protecting an ex-
ternal corner edge portion of an article when said external
corner edge protector is disposed around the external corner
edge portion of the article, comprising:

a vertex portion having an internal corner region
and an external corner region; and

a pair of leg members, having internal and extern-
al surface portions, integrally connected together at proxi-
mal portions thereof by means of said vertex portion;

wherein said pair of leg members further comprise
distal end portions which are disposed remote from said ver-
tex portion and which comprise enlarged cross-sectional
thickness dimensions, relative to the cross-sectional thick-
ness dimensions of those portions of said pair of leg members
which interconnect said distal end portions of said pair of
leg members to said vertex portion, such that sections of
said distal end portions of said pair of leg members will
project inwardly away from said internal surface portions of
said pair of leg members and toward the side surfaces of the
article, which intersect each other so as to define the ex-
ternal corner edge portion of the article around which said
external corner edge protector is to be disposed, whereby on-
ly said enlarged distal end portions of said external corner
edge protector, in addition to said internal corner region of
said vertex portion, will engage the side surfaces of the
article when said external corner edge protector is mounted
upon the external corner edge portion of the article such
that said pair of leg members will be forced outwardly away
from each other, by means of a predetermined distance, so as
to generate forces which are transmitted to said vertex por-

tion of said external corner edge protector in order to ri-
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gidify said vertex portion of said external corner edge pro-

tector against externally applied flexural bending forces.

2. The external corner edge protector as set forth in Claim
1, wherein:

said external corner edge protector is fabricated
from a thermoplastic resin selected from the group comprising
high density polyethylene (HDPE), ultra-high density poly-
ethylene (UHDPE), high molecular weight polyethylene (HMWPE),
high density polypropylene (HDPP), high density polyvinyl-
chloride (HDPVC), high density polystyrene (HDPS), and high
density polyethylene terephthalate (HDPET).

3. The external corner edge protector as set forth in Claim
2, wherein:

said external corner edge protector is fabricated
from a filled polymer, comprising any one of said thermoplas-
tic resins, filled with materials selected from the group
comprising paper fiber, pulp, shredded paper, talc, calcium,

wollastanite, saw dust, wood flour, and wood chips.

4. The external corner edge protector as set forth in Claim
1, wherein:
said pair of leg members are disposed at a prede-

termined included angle, with respect to each other, which is

within the range of 60°-90°.

23



10

15

20

25

30

35

WO 2006/115751 PCT/US2006/013268

v. tue external corner edge protector as set forth in Claim
4, wherein:
said pair of leg members are disposed at a prede-

termined included angle, with respect to each other, which is

within a preferred range of 86°-90°.

6. The external corner edge protector as set forth in Claim
1, wherein:

said enlarged cross-sectional thickness dimensions
characteristic of said distal end portions of said pair of
leg members, relative to said cross-sectional thickness di-
mensions of those portions of said pair of leg members which
interconnect said distal end portions of said pair of leg
members to said vertex portion, comprise a reduction in said
cross-sectional thickness dimension of each one of said pair
of leg members so as to minimize material costs for fabricat-
ing said external corner edge protector while preserving said
flexural bending resistance forces at levels comparable to
external corner edge protectors not having said reduced

cross-sectional thickness dimensions.

7. The external corner edge protector as set forth in Claim
1, wherein:

said enlarged cross-sectional thickness dimensions
characteristic of said distal end portions of said pair of
leg members, relative to said Ccross-sectional thickness di-
mensions of those portions of said pair of leg members which
interconnect said distal end portions of said pair of leg
members to said vertex portion, comprise an enlargement in
said cross-sectional thickness dimensions of said distal end
portions of said pair of leg members beyond a predetermined
cross-sectional thickness dimension characteristic of those

portions of said pair of leg members which interconnect said
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distal end portions of said pair of leg members to said ver-
tex portion of said external corner edge protector so as to
effectively preserve material costs for fabricating said ex-
ternal corner edge protector while enhancing said flexural
bending resistance forces to levels beyond those character-
istic of external corner edge protectors not having said en-

larged cross-sectional thickness dimensions.

8. The external corner edge protector as set forth in Claim
1, wherein:

each one of said pair of leg members of said ex-
ternal corner edge protector has rib members extending

throughout the longitudinal extent thereof.

9. The external corner edge protector as set forth in Claim
1, wherein:

each one of those portions of said pair of leg
members which interconnect said distal end portions of said
pair of leg members to said vertex portion of said external
corner edge protector has a substantially arcuate cross-sec-

tional configuration.

10. The external corner edge protector as set forth in Claim
1, wherein:

each one of those portions of said pair of leg
members which interconnect said distal end portions of said
pair of leg members to saild vertex portion of said external
corner edge protector has a substantially linear cross-sec-

tional configuration.
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11. An external corner edge protector for protecting an ex-
ternal corner edge portion of an article when said external
corner edge protector is disposed around the external corner
edge portion of the article, comprising:

a vertex portion having an internal corner region
and an external corner region; and

a pair of leg members, having internal and extern-
al surface portions, integrally connected together at proxi-
mal portions thereof by means of said vertex portion;

wherein said pair of leg members further comprise
distal end portions which are disposed remote from said ver-
tex portion and which comprise enlarged cross-sectional
thickness dimensions relative to the cross-sectional thick-
ness dimensions of said pair of leg members interconnecting
said distal end portions of said pair of leg members to said
vertex portion such that sections of said distal end portions
of said pair of leg members will project inwardly away from
said internal surface portions of said pair of leg members
and toward the side surfaces of the article, which intersect
each other so as to define the external corner edge portion
of the article around which said external corner edge pro-
tector i1s to be disposed, whereby, when said external corner
edge protector is mounted upon the external corner edge por-
tion of the article, said pair of leg members will be forced
outwardly away from each other, through means of a predeterm-
ined distance, such that only said enlarged distal end por-
tions of said external corner edge protector, in addition to
said internal corner region of said vertex portion, will en-
gage the side surfaces of the article, as a result of which,
forces will be generated within said pair of leg members and
transmitted to said vertex portion of said external corner

edge protector in order to rigidify said vertex portion of
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said external corner edge protector against externally ap-
plied flexural bending forces whereby said external corner
edge protector will exhibit flexural bending resistance prop-

erties.

12. The external corner edge protector as set forth in Claim
11, wherein:

sald external corner edge protector is fabricated
from a thermoplastic resin selected from the group comprising
high density polyethylene (HDPE), ultra-high density poly-
ethylene (UHDPE), high molecular weight polyethylene (HMWPE),
high density polypropylene (HDPP), high density polyvinyl-
chloride (HDPVC), high density polystyrene (HDPS), and high
density polyethylene terephthalate (HDPET).

13. The external corner edge protector as set forth in Claim
12, wherein:

said external corner edge protector is fabricated
from a filled polymer, comprising any one of said thermoplas-
tic resins, filled with materials selected from the group
comprising paper fiber, pulp, shredded paper, talc, calcium,

wollastanite, saw dust, wood flour, and wood chips.

14. The external corner edge protector as set forth in Claim
11, wherein:
said pair of leg members are disposed at a prede-

termined included angle, with respect to each other, which is

within the range of 60°-90°.
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15. The external corner edge protector as set forth in Claim
14, wherein:
said pair of leg members are disposed at a prede-

termined included angle, with respect to each other, which is

within a preferred range of 86°-90°.
16. The external corner edge protector as set forth in Claim
11, wherein:

V saild enlarged cross-sectional thickness dimensions
characteristic of said distal end portions of said pair of
leg members, relative to said cross-sectional thickness di-
mensions of those portions of said pair of leg members which
interconnect said distal end portions of said pair of leg
members to said vertex portion, comprise a reduction in said
cross-sectional thickness dimension of each one of said pailr
of leg members so as to minimize material costs for fabricat-
ing said external corner edge protector while preserving said
flexural bending resistance forces at levels comparable to
external corner edge protectors not having said reduced

cross-sectional thickness dimensions.

17. The external corner edge protector as set forth in Claim
11, wherein:

said enlarged cross-sectional thickness dimensions
characteristic of said distal end portions of said pair of
leg members, relative to said cross-sectional thickness di-
mensions of those portions of said pair of leg members which
interconnect said distal end portions of said pair of leg
members to said vertex portion, comprise an enlargement in
said cross-sectional thickness dimensions of said distal end
portions of said pair of leg members beyond a predetermined

cross—-sectional thickness dimension characteristic of those
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portions of said pair of leg members which interconnect said
distal end portions of said pair of leg members to said ver-
tex portion of said external corner edge protector so as to
effectively preserve material costs for fabricating said ex-
ternal corner edge protector while enhancing said flexural
bending resistance forces to levels beyond those character-
istic of external corner edge protectors not having said en-

larged cross-sectional thickness dimensions.

18. The external corner edge protector as set forth in Claim
11, wherein:

each one of said pair of leg members of said ex-
ternal corner edge protector has rib members extending

throughout the longitudinal extent thereof.

19. The external corner edge protector as set forth in Claim
11, wherein:

each one of those portions of said pair of leg
members which interconnect said distal end portions of said
pair of leg members to said vertex portion of said external
corner edge protector has a substantially arcuate cross-sec-

tional configuration.

20. The external corner edge protector as set forth in Claim
11, wherein:

each one of those portions of said pair of leg
members which interconnect said distal end portions of said

pair of leg members to said vertex portion of said external

29



10

15

20

25

30

35

WO 2006/115751

PCT/US2006/013268

corner edge protector has a substantially linear cross-sec-—

tional configuration.
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