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Description

FIELD

[0001] This disclosure relates to pallets, also called
skids. More specifically, it is related to devices and meth-
ods for reinforcing pallets.

BACKGROUND

[0002] There are many styles of pallets for various ap-
plications. While many are made of wood, there are also
metal and plastic pallets. Attempts have been made to
provide reinforcement structures to standard wooden
pallets so that a weak or vulnerable part of the pallet
might be strengthened. Nonetheless, many pallets have
a short life partially due to mishaps in their use. It is the
nature of pallet moving operations that their use is fre-
quently accomplished in a less than careful manner.
While there are high-tech pallets composed of reinforced
plastic and others with embedded RFID identification,
there is a need for devices and methods that can adapt
low-tech pallet technology into a long-lived high-tech pal-
let. There is a need for a better analysis of the common
modes of pallet damage along with mitigating solutions.
Pallet damage can also lead to damage of the goods the
pallet is supporting. This is an even greater economic
motivation for solutions that produce more robust pallets
economically.
[0003] US2651486A discloses in a pallet, the combi-
nation with wooden stringers having spaced boards on
opposite sides thereof and headed fastenings extending
through the boards into the stringers for securing the
boards thereto, of a covering cap at each end of the pallet,
said covering cap being formed of sheet metal extending
over the ends of the boards and over the outer side face
of the stringer therebetween at the end of the pallet, and
having inturned flanges overlapping the outer faces of
the boards and overlapping the fastenings of the boards,
and means for securing said flanges to the pallet, said
means including fastenings extending through at least
one of the flanges intermediate spaced boards and de-
flecting said flange into the spaces between said boards
with the exposed heads of the last-mentioned fastenings
below the top face of the last-mentioned cap flange.
[0004] US4715294A discloses a pallet construction in-
corporating protective members fabricated of metal,
plastic, or other impact resistant material for engaging
end portions of the pallet to shield against damage. The
protective members comprehend cap portions for em-
bracing stringer end portions, blocks, or other deck sup-
port components, with said caps being secured to the
embraced portions beneath the deckboards. Flanges
may be provided upon caps at the end of said protective
members for direct securement to the upper surface of
the deckboards as well as, optionally, to the under sur-
face of the underlying portion of the pallet. With pallets
of block type construction, side protective members may

be included to cooperate with the end protective mem-
bers for reinforcement through the entire periphery of the
pallet.
[0005] JPH05147651A discloses a rectangular base
body, on which ribs are integrally provided by the extru-
sion molding method, is formed of a thermoplastic resin
(PP, PE, etc.). In this case, between the ribs which are
located closer to right and left sides of the base body,
two fork inserting holes are formed in the same direction
with the ribs, to make a pallet main body. At the time of
this extrusion molding, slip preventive straps made of a
rubber material are formed in the direction of the ribs.
Then, after fitting a channel shaped fork slip preventive
member made of a rubber, on the top and bottom of the
fork inserting hole of the pallet main body, a reinforcing
body made of a resin is fitted on both end surfaces of the
pallet main body. The reinforcing body has an opening
which fits the fork inserting hole, and is fixed to the pallet
main body by press-fitting or fixing by rivets etc.
[0006] JPS5561531 discloses a loading platform, a so-
called pallet, which is used when loading, unloading and
transporting a load with a forklift.
[0007] US4292899A discloses a plate-like element,
preferably of sheet metal, used in pairs, for affixation to
the leading stringer of a fork-lift pallet to protect the string-
er against damage by the fork-lift fork, each element be-
ing cut out to provide an opening for register with the fork
tine-receiving opening in the stringer.

SUMMARY

[0008] A protective shield for a pallet has an overall
rectangular shape with height and width dimensions cor-
responding to those of a face of an industry standard
pallet, where the industry standard pallet’s dimensions
are listed in ISO 6780. The shield defines one or more
openings corresponding in size and relative position to
the entry openings in the pallets’ face when the shield is
operatively abutted to the face. The shield openings have
protrusions along at least portions of at least two sides,
the protrusions extending into the corresponding entry
opening in the face along at least two edges of the entry
opening. At least a portion of one of the protrusions has
an angled transition region.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 shows a wooden block-style pallet and a first
example version of pallet protector device in per-
spective with the reinforcement device positioned for
attachment to the front face of the pallet;

FIG. 2 shows the apparatus of FIG. 1 in a perspective
view with the protector device in place and attached
to the wooden pallet;
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FIGs. 3A, 3B, 3C, 3D, 3E, and 3F are respectively a
perspective, back, top, rear perspective, side view,
and sectional side view along E-E of the pallet pro-
tector of FIG. 1;

FIG. 4 is an enlarged view of the front portion of the
pallet of FIG. 1 in perspective;

FIG. 5 shows a perspective cut-away view of the
pallet protector of FIG. 3A; along E--E;

FIG. 6A is a side view of a forklift addressing a pallet
using an incorrect fork height;

FIG. 6B is a plan view of a forklift addressing a pallet
off-angle;

FIG. 7A shows an enlarged schematic view of the
pallet of FIG. 2 with a forklift tine inserted;

FIG. 7B shows a schematic view of a pallet and pallet
protector of FIG. 2 with an improperly inserted tine;

FIG. 8 is a view of a pallet jack approaching a string-
er-type pallet with protector;

FIG. 9 shows a pallet jack approaching the stringer-
type pallet of FIG. 8 with protector seen in an en-
larged partial view along the section C-C;

FIG. 10A is a front perspective view of a second ex-
ample pallet protector adapted for use with a string-
er-style pallet;

FIG. 10B is a rear perspective view of the pallet pro-
tector of FIG. 10A;

FIG. 11 shows an enlarged view of the front portion
of a stringer-style pallet that is adapted for use with
the protector of FIG. 10A;

FIGs. 12A, 12B, 12C, and 12D are respectively a
front, top, bottom, and rear view of the pallet protector
of FIG. 10A;

FIG. 13 is an enlarged, partial, perspective view from
the rear of the pallet protector of FIG. 10A;

FIG. 14 is an enlarged, partial, perspective view from
the rear of the pallet protector of FIG. 10A looking
up from underneath;

FIG. 15 shows an alternate, chamfered version of
the pallet protector for use with a stringer-style pallet;

FIGs. 16A and 16B are front and rear perspective
views of an alternate block pallet protector;

FIGs. 17A, 17B, and 17C are a front, a perspective,
and a perspective from a lower point of view of a
third example embodiment that protects the upper
portion of a face of a stringer pallet;

FIGs. 18A, 18B, and 18C are a front, a perspective,
and a perspective from a lower point of view of a
fourth example embodiment that protects the upper
portion of a face of a block pallet.

FIG. 19 is a force and load diagram of a pallet pro-
tector from SolidWorks.

DETAILED DESCRIPTION

[0010] Some embodiments of pallet protectors are uni-
tary plastic molded parts. They can be nailed or otherwise
affixed to a wooden pallet at a fork-receiving face. A pro-
tector can have portions that are dimensional; that is,
they have portions that extend into the inner space of the
pallet. These protruding structures can take the weight
and moment of a pallet and the interaction of tines and
pallet spread out forces along a large portion of the pallet.

Structure of first example embodiment with a block pallet

Overview

[0011] A first example pallet protector has a generally
planar faceplate with a beveled top edge and a segment-
ed bottom edge. There are two entry openings designed
to allow tines to enter into the inner space under the deck-
boards of an attached pallet. Each opening in the pro-
tector has a four-sided throat extending into the inner
space. Protectors can be designed and sized to protect
any of the faces of a pallet that has entry openings or
notches.
[0012] The left, right, top, and bottom transition por-
tions of the entry to the throat are angled inward from the
plane of the faceplate toward the center of the opening.
The rest of the four-sided throat then extends relatively
straight back. The throat extends as far back as the back
edge of the lead deck board. The upper side of the throat
is tapered as it proceeds back into the inner space. The
taper is upward from its lower edge to its upper edge.

First Example Embodiment Details

[0013] Figure 1 shows a block-style pallet 100 and a
pallet protector 101 in position to be attached. This first
example pallet protector is seen positioned to be placed
against the front structures 102 of the pallet and nailed
in place to the blocks 103. Of course, countersunk screws
or other fasteners may be used as well. Figure 2 shows
an assembled unit 104. In assembling the whole unit, the
faceplate of the pallet protector is abutted to the front
surfaces on the pallet. The faceplate 105 in the embod-
iment shown has a thickness of 4.7 mm (3/16 of an inch).

3 4 
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In order to keep the final, assembled new pallet within
standard pallet dimensions either the pallet is made
slightly smaller initially or an existing pallet is trimmed to
account for the added 4.7mm (3/16"). A pallet can have
this example protector on both ends. In that case, the
pallet would be trimmed 9.5mm (3/8") to remain the cur-
rent size. In general, the front wooden structures of the
pallet will be of a generally complementary shape to the
corresponding rear surfaces of the protector. In the pallet
shown, there are two entry openings 106 on the front
face.
[0014] As will be seen more clearly in later figures, the
front of the pallet has some mitered portions that fit the
shape of the back of the protector. Figures 3A, 3B, 3C,
3D, 3E, and 3F show this first example pallet protector
in various views. FIG. 3A show a perspective view with
the faceplate 105 and the two hollow protrusions that can
extend into the inner space of the pallet. FIG. 3B shows
a plan view and FIG. 3C is a top view. Figure 3D depicts
a rear perspective view and FIG. 3E is a side view. Figure
3F is a sectional side view. The transition regions be-
tween the planar faceplate and the walls of the protrusion
are beveled. The left 107, right 108, lower 109, and upper
110 angled transition areas provide a self-alignment
function for tines addressing the pallet. The rest of the
protrusion has a top wall 111, a bottom wall 112, a left
wall 113 and a right wall 114. In the sectional view of FIG.
3F, a taper is visible in the top and bottom protrusion
walls.
[0015] The faceplate portion itself protects the lead
board from damage by accepting, absorbing and spread-
ing out the force of the forklift hitting the pallet’s front
surface. If protectors are used on both the front and rear
faces of a pallet then banding done in that dimension will
not tend to cut into the wood, break the wood, or pull the
wood up. An RFID module 220 is shown in an inset region
of the faceplate 105.
[0016] The front portion of the pallet of FIG. 1 is seen
enlarged in FIG. 4. As a block pallet, it has an upper lead
deckboard 120 resting on stringer boards 121. At inter-
vals, a block supports the stringer boards. The lower por-
tion has a lead deckboard 122 abutted directly to the lead
blocks 124 and there are other bottom deckboards ex-
tending back. In order to fit the protector’s profile as seen
in FIG. 3E the upper and lower lead deckboards have
mitered edges 123.
[0017] Looking more closely at the hollow protrusion,
FIG. 5 is a partial, enlarged cut-away view of the first
embodiment protector. It is cut-away through the right
opening along E-E. The upper 110 and lower 109 tran-
sition faces are seen to be at a relatively steep angle of
about 45-degrees and the left transition face 107 is at a
less steep angle of about 30%. These faces and the not-
shown, but symmetric, right side 108 form somewhat of
a "square funnel". Also seen in this figure are the taper
of the top 111 and bottom 112 walls of the protrusion.
Holes 128 in the faceplate portion provide for the securing
of the protector to the pallet.

Typical Modes of Damage

[0018] There are several typical modes of damaging a
pallet. Some of them are described below.

While approaching:

[0019] If the tines of the fork are too high as the forklift
approaches a pallet they may hit the lead deck board
rather than slide into the appropriate opening. An exam-
ple is seen in FIG. 6A. Of course being too low can create
an analogous problem. Hitting either the top or the bottom
lead board can chip or gouge the wood making it vulner-
able to further degradation even from normal, proper use.
[0020] Another mode of damage that occurs as a pallet
is being approached can occur when the tines are a prop-
er height but the pallet is not being addressed square on.
An exaggerated example is seen in FIG. 6B. Rather than
slide into the appropriate openings and proceeding par-
allel to the stringers or blocks, the points of the tines can
hit and gouge, splinter, or dent the supporting wooden
member that is perpendicular to the lead boards. Again,
this damage can hurt the integrity of the affected board
such that further degradation occurs even if all future
pallet uses are more proper.
[0021] A pallet jack, unlike a forklift, has tines that also
serve as a base and includes wheels. This makes the
total height of the fork much greater than that of the tines
of a forklift fork. In order to lift a pallet with a pallet jack
the large fork is wheeled into the inner space of the pallet
and then lifted hydraulically. Hitting or running into the
lower lead board with the steel wheel can damage that
board.
[0022] A forklift or pallet jack approaching a pallet cor-
rectly in alignment but at too rapid a speed can cause a
straightforward mode of damage. The forklift itself simply
bangs into the front of the pallet. In fact, one way to think
about the problem is that a forklift almost always dam-
ages a pallet, no matter how it enters if it impacts any
piece of wood with significant force.

On lifting:

[0023] Another type of damage can occur when the
pallet is engaged properly from a left to right dimension
and a height dimension but the major plane of the tines
of the fork are not parallel to the major planes of the pallet.
Specifically take the case that the tines are pointed slight-
ly downward. After engagement, when the pallet is then
raised a very large portion of the weight of the pallet and
its goods generate a force tending to break or pull the
top, front lead board upward.
[0024] The present teaching avoids or mitigates the
above listed damage modes.

Damage Mitigation

[0025] When a fork hits the faceplate in any location
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the wood is protected from being dented, gouged, and
split by the pallet protector’s strength. The pallet protector
takes the brunt of the force, in part, because it can elas-
tically deform. If the hit is too high, the top beveled edge
may cause a deflection, further mitigating any potential
damage. The angled transition portions provide for de-
flection in a left-right or up-down direction when tines hit
off-angle but at the correct height.
[0026] Figure 7A shows a properly inserted tine 130.
One feature seen in this view is the top protrusion wall
111 being tapered. It is thicker near the angled transition
region and thinner at its extremity. The thin area allows
the upper deckboard, under load, to rest on the tine with
less deflection of the wood than would be the case without
the taper.
[0027] To provide the feature of spreading and absorb-
ing forces, the portion of the protector where the faceplate
transitions to the upper side of the throat should be strong
and therefore comprised of a suitable material and pref-
erably thick. However if the upper side of the throat were
uniformly quite thick it could interfere with the flat, abutting
relationship between the fork’s upper surface and the
deck’s lower surface when under load. Since the upper
throat side is relatively short and tapered upwards, the
fork can stay parallel to the deck abutting the lower sur-
face of the deck as the wood deflects a small amount
under load. This can distribute the weight in a relatively
uniform manner.
[0028] In the case of a downward angled tine 130 that
slides below a lower board, the torque on the lead deck-
board 120 that results from attempting to lift is spread
out. As seen in FIG 7B, the forces are first received by
the top wall of the throat, potentially deflecting the plastic.
Components of the force are spread to the faceplate 105
and, through the faceplate’s many secure connections,
to the blocks or stringers.

Second Example Embodiment for Stringer-Style Pallets

[0029] If used with a stringer-style pallet, the first em-
bodiment will not allow standard sized pallet jacks to be
used, only forklifts. That is due to the reduced opening
height of the stringer-style pallet. A second version al-
lowing pallet jacks to be used with this pallet style is seen
in the next set of figures.
[0030] Figure 8 shows a pallet jack 200 approaching
a stringer pallet with the second version protector 201.
In FIG. 9, an enlarged, partial, sectional view illustrates
the tight tolerances involved in providing a protector with
adequate dimensions to accommodate the height of a
pallet jack leg or tine 202 including its wheels.
[0031] Figure 10A shows a perspective view of the pro-
tector. A principle distinction is that this second example
has a three-sided throat with no protruding "floor" or lower
wall, only a lower rail 203. This provides the small amount
of additional opening height clearance to allow a 82.5mm
(3 1/4-inch) pallet jack tine 202 to be rolled in. Although
the extended protrusions are only on three sides, there

is a beveled frame on all four sides of the opening includ-
ing a left 210, a lower 211, a right 212, and an upper 209
portion.
[0032] This second example embodiment has a face-
plate 204 and two three-sided protruding areas 205. The
side transition areas are sloped on a compound curve.
This is also seen in FIG 10B from the rear. Unlike the
first embodiment, this second version has a lower ledge
207 that extends under the front portion of stringers and
abuts the lower lead board with a segmented surface 208
to accommodate variations in the wooden portions of the
pallet.
[0033] The front portion of a wooden pallet adapted to
be used with this version is seen in FIG. 11. The lower
lead board 228 is set back to be abutted by the lower
ledge of the protector. The upper deckboards 229 are
seen as well as a stringer 221. As was noted above this
version has a throat or protrusion with three walls. The
bottom is open. Figures 12A - 12D offer various views of
this second embodiment protector. The faceplate portion
204 supports the three-sided protrusion 205 that includes
an upper wall 213. Figures 13 and 14 provide expanded
partial perspective views of the back of this version in-
cluding a left side 214 and a right side 215.

VARIATIONS

[0034] Versions can have an RFID chip or module 220
included in a small compartment molded into a pallet pro-
tector. One possible location is seen in FIG. 1. Possible
locations include the inside upper corners. A variation on
the second example pallet protector in seen in FIG. 15.
It has an upper edge chamfer 227 and a lower edge
chamfer 226. They can deflect the tip of a fork tine to
glance off a faceplate if the faceplate is hit either very
high or very low. Although the illustrated versions cover
the entire face of a pallet, it can be effective to have ver-
sions that only partially cover a face.
[0035] In FIGs. 16A and 16B, another variation of a
pallet protector is shown. This version is similar to the
first example embodiment but does not have the four-
walled structure or throat protruding significantly into the
inner space of the pallet. It is a planar faceplate 230 with
a short "square funnel" 231 extending backwards. This
short protruding throat around the opening only includes
the angled transition region for deflecting and self-align-
ing entering tines.

Third Embodiment

[0036] Figures 17A, 17B, and 17C are views of a third
pallet protector embodiment. This example is designed
for a stringer type pallet and uses less material than other
embodiments due to the protrusions only extending on
three sides and has no lower rail.
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Fourth Embodiment

[0037] Figures 18A, 18B, and 18C are views of a forth
pallet protector embodiment. This example is designed
for a block type pallet and features protrusions that ex-
tend into the inner volume of the pallet on three of the
four sides of the opening and does not have a lower rail.
In addition, this embodiment does not have angled tran-
sition regions. The protruding walls 240 are substantially
at right angles to the faceplate portions 241.
[0038] Other usage variation can include protecting all
four sides of a pallet with suitable pallet protectors. The
first embodiment protector can be used with stringer pal-
lets and the second embodiment can be used with block
pallets, particularly they can be used on the sides of a
block pallet.

FORCE AND DISPLACEMENT SIMULATION

[0039] Figure 19 is a black and white rendering of a
force and load analysis of the first example pallet protec-
tor for block pallets as seen in FIG. 1 from the CAD pro-
gram SolidWorks. A simulated fixture was made at the
attaching side of the pallet protector in order to limit the
movement of the part while testing for deflection of the
throats.
[0040] The loading conditions for the upper walls of the
throats were 1000N on the to simulate a forklift picking
up a loaded pallet. Simulated fixtures preventing vertical
movement were purposefully left off to demonstrate the
effect of the forces a pallet jack or forklift will generate.
[0041] A loading force was also added to the front of
the protector in order to simulate frontal impact. The load-
ing force there was 1000N. Some deflection at the bottom
of the pallet protector was the result of this, given that a
pallet is usually resting on a surface this will not occur
under daily use however the illustration is done to deter-
mine the amount of usable deflection in the part.
[0042] Various degrees of displacement are indicated
by topological distortion and by hash marks. Arrows with
black shafts and white heads 300 are applied forces and
white arrows 301 are the reactive forces from the at-
tached fixture.

Variety of Pallet Types

[0043] Although explained and illustrated with specific
pallet types, the teachings herein allow pallet protectors
to accommodate many types of pallets including:

1. Single deck (face), flush, nonreversible pallet

2. Double deck (face), flush, nonreversible pallet

3. Double deck (face), flush, reversible pallet

4. Single deck (face), single wing, nonreversible pal-
let

5. Double deck (face), single wing, nonreversible pal-
let

6. Double deck (face), double wing, nonreversible
pallet

7. Double deck (face), double wing, reversible pallet

8. Single deck (face), single-cantilever top and bot-
tom stringer boards, flush, nonreversible pallet

9. Single deck (face), single- cantilever, single wing,
nonreversible pallet

10. Double deck (face), single-cantilever, flush, non-
reversible pallet

11. Double deck (face), single-cantilever, single
wing, nonreversible pallet

12. Double deck (face), single-cantilever, double
wing, nonreversible pallet

13. Double deck (face), double-cantilever, single
wing, nonreversible pallet

14. Double deck (face), double-cantilever, double
wing, nonreversible pallet

15. Double deck (face), double-cantilever, double
wing, reversible pallet.

[0044] Various industry standard pallet types, stand-
ards, and sizes are enumerated in the Uniform Standard
for Wooden Pallets published by the National Wood Pal-
let Association, Alexandria Virginia. One standard re-
ferred to in that document is ISO 6780 titled: Flat pallets
for intercontinental materials handling Principal dimen-
sions and tolerances.

Composition

[0045] Various materials can be used in the composi-
tion of a pallet protector. Factors to be considered include
strength, weight, resiliency, and cost. Some materials
will provide a great degree of pallet protection than oth-
ers. Some suitable materials include: Recycled HDPE,
HDPE, polypropylene, polyethylene, Nylon 6, Nylon 6/6,
and urethane. Composites and additives of these and
other materials including nano particles can provide ben-
efits in some applications. Non-plastic material can also
be used if the material has suitable properties of strength
and resilience.
[0046] These descriptions, figures and examples are
intended to be non-limiting and to teach the principles
and use. The claim below, in contrast, sets out the inven-
tion’s metes and bounds. In the claims, the words "a" and
"an" are to be taken to mean "at least one" even if some

9 10 
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claim wording explicitly calls for "at least one" or "one or
more’.

Claims

1. A protective shield (101) for a pallet (100) having an
overall rectangular shape with height and width di-
mensions corresponding to those of a face of an in-
dustry standard pallet, where the industry standard
pallet’s dimensions are listed in ISO 6780, the shield
(101) defining one or more openings (106) corre-
sponding in size and relative position to the entry
openings in the pallets’ face when the shield is op-
eratively abutted to the face; further, the shield open-
ings (106) having protrusions (111, 112, 113, 114)
along at least portions of at least two sides, the pro-
trusions extending into the corresponding entry
opening in the face along at least two edges of the
entry opening; characterized in that, at least a por-
tion of one of the protrusions (111, 112, 113, 114)
has an angled transition region (107, 108, 109, 110).

2. The protective shield (101) of claim 1 where the at
least two sides are at least three sides.

3. The protective shield (101) of claim 1 where the pro-
trusions extend at least about the width of the upper
lead board.

4. The protective shield (101) of claim 1 comprising pol-
yethylene thermoplastic, recycled HDPE, HDPE,
polypropylene, polyethylene, Nylon 6, Nylon 6/6, or
urethane.

5. The protective shield (101) of claim 1 where at least
a portion of the upper side and/or lower side of the
pallet shield has a bevelled edge effective to deflect
a tine away from the pallet (100) .

6. The protective shield (101) of any one of the preced-
ing claims, wherein the one or more openings (106)
are two openings.

7. The protective shield (101) of any one of claims 1 to
6, wherein each of the one or more openings (106)
has a four-sided throat extending into the corre-
sponding entry opening.

8. The protective shield (101) of any one of claims 1 to
6, wherein each of the one or more openings (106)
has a three-sided throat extending into the corre-
sponding entry opening.

9. The protective shield (101) of any one of the preced-
ing claims, wherein each of the one or more openings
(106) is rectangular.

10. The protective shield (101) of any one of the preced-
ing claims, comprising protrusions (111, 113, 114)
configured to extend into the inner volume of the pal-
let (100) on three of the four sides and without a
lower rail.

11. The protective shield (101) of any one of the preced-
ing claims, wherein the openings (106) are articulat-
ed into a throat extending perpendicular to the plane
of a faceplate (105) via angled transitional surfaces
on at least two sides providing a funnel structure for
an entering tine.

12. A reinforced pallet comprising at least one protective
shield (101) as claimed in any one of the preceding
claims and a pallet (100), wherein the at least one
protective shield (101) is affixed to the pallet (100).

Patentansprüche

1. Schutzvorrichtung (101) für eine Palette (100), die
eine im Allgemeinen rechteckige Form mit Höhen-
und Breitenabmessungen aufweist, die denen einer
Stirnfläche einer Industriestandardpalette entspre-
chen, wobei die Abmessungen der Industriestan-
dardpalette in ISO 6780 aufgelistet sind, wobei die
Schutzvorrichtung (101) eine oder mehrere Öffnun-
gen (106) definiert, die in Größe und relativer Posi-
tion den Eintrittsöffnungen in der Stirnfläche der Pa-
lette entsprechen, wenn die Schutzvorrichtung an
der Stirnfläche wirkanliegt, wobei ferner die Schutz-
vorrichtungsöffnungen (106) Vorsprünge (111, 112,
113, 114) wenigstens entlang Abschnitten von we-
nigstens zwei Seiten aufweisen, wobei sich die Vor-
sprünge in die entsprechende Eintrittsöffnung in der
Stirnfläche entlang wenigstens zwei Rändern der
Eintrittsöffnung erstrecken, dadurch gekennzeich-
net, dass wenigstens ein Abschnitt eines der Vor-
sprünge (111, 112, 113, 114) einen abgewinkelten
Übergangsbereich (107, 108, 109, 110) aufweist.

2. Schutzvorrichtung (101) nach Anspruch 1, wobei die
wenigstens zwei Seiten wenigstens drei Seiten sind.

3. Schutzvorrichtung (101) nach Anspruch 1, wobei
sich die Vorsprünge wenigstens um die Breite des
oberen führenden Bretts erstrecken.

4. Schutzvorrichtung (101) nach Anspruch 1, die Poly-
ethylen-Thermoplast, wiederaufbereitetes HDPE,
HDPE, Polypropylen, Polyethylen, Nylon 6, Nylon
6/6 oder Urethan umfasst.

5. Schutzvorrichtung (101) nach Anspruch 1, wobei
wenigstens ein Abschnitt der oberen Seite und/oder
der unteren Seite der Palettenschutzvorrichtung ei-
nen abgeschrägten Rand aufweist, der wirksam ist,
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um eine Zinke weg von der Palette (100) zu lenken.

6. Schutzvorrichtung (101) nach einem der vorherge-
henden Ansprüche, wobei die eine oder die mehre-
ren Öffnungen (106) zwei Öffnungen sind.

7. Schutzvorrichtung (101) nach einem der Ansprüche
1 bis 6, wobei die eine oder die mehreren Öffnungen
(106) jeweils eine vierseitige Kehle aufweist bzw.
aufweisen, die sich in die entsprechende Eintrittsöff-
nung erstreckt.

8. Schutzvorrichtung (101) nach einem der Ansprüche
1 bis 6, wobei die eine oder die mehreren Öffnungen
(106) jeweils eine dreiseitige Kehle aufweist bzw.
aufweisen, die sich in die entsprechende Eintrittsöff-
nung erstreckt.

9. Schutzvorrichtung (101) nach einem der vorherge-
henden Ansprüche, wobei die eine oder die mehre-
ren Öffnungen (106) jeweils rechteckig sind.

10. Schutzvorrichtung (101) nach einem der vorherge-
henden Ansprüche, die Vorsprünge (111, 113, 114),
die dazu ausgelegt sind, sich in den Innenraum der
Palette (100) auf drei der vier Seiten und ohne eine
untere Schiene zu erstrecken, umfasst.

11. Schutzvorrichtung (101) nach einem der vorherge-
henden Ansprüche, wobei die Öffnungen (106) in
eine Kehle angelenkt sind, die sich rechtwinklig zu
der Ebene einer Kopfplatte (105) über abgewinkelte
Übergangsflächen auf wenigstens zwei Seiten er-
streckt, die eine Trichterstruktur für eine eintretende
Zinke bereitstellen.

12. Verstärkte Palette, die wenigstens eine Schutzvor-
richtung (101) nach einem der vorhergehenden An-
sprüche und Palette (100) umfasst, wobei die we-
nigstens eine Schutzvorrichtung (101) an der Palette
(100) befestigt ist.

Revendications

1. Élément de protection (101) pour une palette (100)
ayant une forme rectangulaire générale avec des
dimensions de hauteur et de largeur correspondant
à celles d’une face d’une palette standard industriel-
le, où les dimensions de la palette standard indus-
trielle sont fournies dans ISO 6780, l’élément de pro-
tection (101) définissant une ou plusieurs ouvertures
(106) correspondant en taille et position relative aux
ouverture d’entrée dans la face de la palette lorsque
l’élément de protection est fonctionnellement conti-
gu à la face ; en outre, les ouvertures d’élément de
protection (106) ayant des protubérances (111, 112,
113, 114) le long d’au moins des parties d’au moins

deux côtés, les protubérances s’étendant dans
l’ouverture d’entrée correspondante dans la face le
long d’au moins deux bords de l’ouverture d’entrée ;
caractérisé en ce que
au moins une partie d’une des protubérances (111,
112, 113, 114) a une région de transition inclinée
(107, 108, 109, 110).

2. Élément de protection (101) selon la revendication
1, où les au moins deux côtés sont au moins trois
côtés.

3. Élément de protection (101) selon la revendication
1, où les protubérances s’étendent sur au moins en-
viron la largeur du panneau avant supérieur.

4. Élément de protection (101) selon la revendication
1, comprenant un thermoplastique de polyéthylène,
du HDPE recyclé, du HDPE, du polypropylène, du
polyéthylène, du nylon 6, nylon 6/6, ou de l’uréthane.

5. Élément de protection (101) selon la revendication
1, où au moins une partie du côté supérieur et/ou
côté inférieur de l’élément de protection de palette
a un bord biseauté effectif pour défléchir une dent
de fourche pour l’éloigner de la palette (100).

6. Élément de protection (101) selon l’une quelconque
des revendications précédentes, dans lequel les une
ou plusieurs ouvertures (106) sont deux ouvertures.

7. Élément de protection (101) selon l’une quelconque
des revendications 1 à 6, dans lequel chacune des
une ou plusieurs ouvertures (106) a une gorge à qua-
tre côtés s’étendant dans l’ouverture d’entrée cor-
respondante.

8. Élément de protection (101) selon l’une quelconque
des revendications 1 à 6, dans lequel chacun des
une ou plusieurs ouvertures (106) a une gorge à trois
côtés s’étendant dans l’ouverture d’entrée corres-
pondante.

9. Élément de protection (101) selon l’une quelconque
des revendications précédentes, dans lequel chacu-
ne des une ou plusieurs ouvertures (106) est rectan-
gulaire.

10. Élément de protection (101) selon l’une quelconque
des revendications précédentes, comprenant des
protubérances (111, 113, 114) configurées pour
s’étendre dans le volume intérieur de la palette (100)
sur trois des quatre côtés et sans rail inférieur.

11. Élément de protection (101) selon l’une quelconque
des revendications précédentes, dans lequel les
ouvertures (106) sont articulées dans une gorge
s’étendant perpendiculairement au plan d’une pla-
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que frontale (105) par l’intermédiaire de surfaces de
transition inclinées sur au moins deux côtés fournis-
sant une structure de goulotte pour une dent de four-
che entrante.

12. Palette renforcée, comprenant au moins un élément
de protection (101) selon l’une quelconque des re-
vendications précédentes et une palette (100), dans
laquelle l’au moins un élément de protection (101)
est fixé à la palette (100).
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