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VERICLE PROTECTION APPARATUS
PRIORITY Cran

j0001] This application clatms priovity to ULS. Provisional Patent Apphoeation Serial
Ne. 62/282 890 filed OR/14/15, the entivety of which is herchy incorporated by reference as if
fully set forth herein,

BACKGROUND OF THE INVENTION

§0002] Vehicles are being sold with more nawow approach sad departare angles, or
bottoan sorfaces with a kow profile. Additionally, some consumers modify their vehicles, or
ase thetr velucles i 3 non-standard way, making them more prone (o confacting obstacies,
for example, when cars are lowered or when vehicles are used for off-roading. When the
exterior of a vehicle panel codacts a cwb, street, pothole, speed-bump, rock, or other
obstacle, #t can cause significant damage w0 the veluele at high cost. Traditional protection
mathods include add-on single or multi-piece plastic parts, where a large portion of the add-
on pisce comes nte contact with the obstacle. This resulty in oxcessive force being applied to
the vehicle, and in some situations, violent removal of the protective picce, the part of the
vehicle to widch it is attached, ov both, Additionally, iraditdenal methods are Hl-fiump, donot
extend sufficiontly 1o the border of vebicle panels, and do not include a sccond edge that
permits low friction movement over an obstacle. As a result, when a driver moves to back
over the obstacle, such as a curh, the protective piece becomes a Hability, snagging on the
obstacle and exerting excessive foree onto the vehicle and the protective picce and damaging
the vehiele,

[0803] Further disadvantages include: the typical protective piece s made front thin
or flimsy materiall is not capable of betng traly g dimensional; v di-fiting; and doos it

wtilize factory fastencrs or reguires excessive fasteners.
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[0004} Accordingly, there is a need for a costeffective protective pancl that alleviates
the problems associated with existing panels, has a low Hiction component, can withstand
mereased force, provides protection in more than one direction, and fits precisely.

BRIEF DESCRIPTION OF THE DRAWINGS

{0005] Preforred and altornative examples of the present isvention are described in
detail below with reference to the following drawings:

{oBs] FIG. 1A 15 a top down view of the lower portion of a protective panel
according to an embodiment of the invention;

{0007} FIG. 1B s an installed view of a protective panel according to the embodiment
tlustrated i FIG. 15

j0008} FIGS. 2A-C iHlustrate various aspects of the protective panel depicted in FI{n

009} FIG. 3 is a zoomed-in-view of a protective panel according to an embodument
of'the present invention;

[o818] FIG. 4 5 a top down view of a protective pangl according o another
canbodiment of the mvention;

{0011} FIG. S Hlustrates vanous aspects of & portion of the protective panet depicted
w FIG. 4;

{0012} FIG. 6 illustrates various aspects of a portion of the protective pane! depicted
in FIG. 4; and,

{0013} FIG. 7 is a threo-quarter view of a protective panel according to yet another
embodiment of the invention,

{014} Eloments i the figees wre illustrated for simplicity and clavity and have ot
aecessartdy been rendered according to any particular sequence or embodiment. For example,
featurcs mav exist concurrently or in a different orientations and are illustrated i the figures

to help improve the understanding of the coabodiments of the present invention,
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[OBES] The preferred embodiment of the invention 1s not Hmited n its apphication o
the details of construction amd the arrangement of components set forth m the following
description of illusttated v the followmg drawmgs, The preferred cmbodiment of the
mvention is capable of other embodiments and of being practiced or being carried out in
various ways. Also, it i3 to be understood that the phraseclogy and wrminology used herein is
for the parpose of description and should not be regarded as timiting. The use of "including”
“having,” or “vomprising” and vattations theveof berein is meant 1o eneompass the stems
listed thereafter and equivalents thereof as well as additional dems. Unless specified or
limited otherwise, the torms “connected,” “supported,” and “coupled™ and variations theroof,
are used broadly and encompass both direet and indirect mowntings, connections, supports,
and couplings. 1t 15 also to be understood that “connected” and “coupled” are not restricted t©

L

physical or mechanical connections or couplings. Further, the use of abselute terms such as

s

“magst,” el and the fike, an well as specific guanttios, plurals or singulars, are 0 be
construed as being apphicable to one or more of such embodiments, bat not necessarily o all
such ombodiments. As such, embodiments of the invention may omut, or mnclade a
modification of, one or more features or functionalites described m the context of such
absohite terms.

{0016} The present invention relates gonerally to devices, svstoms, snd methods for
ncreasing protection of swrfaces of vebicles from being damaged. For example, embodiments
of the present invention may, but are not hmited to, be utihized to protect surfaces of vehicles
from being damaged by debris, curhs, the road swrfsce, or other articles that mwy cause
damage to an exterior swrface of a vehicle, Vehicle i3 understood to mean at Joast, but not
homted to, cars, trucks, SUVs, boats, awrplanes, ATVs, side-by-sides, tractors, motoreycles,
scoofors, bicveles, skatehoards, Segway’s, wheelchars, and the like.

{8817} In one ombodiment of the nvention, a user may desire fo increasse the

profection on one ot more porttons of their vehicle. By mstalling a protective panel according
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to an embodiment of the present fvention, a user may protect various parts of thewr vehicle
from scratches, dings, abrasive marks, fractures, and the hike.

[0018] In order to ensure proper ftent, a catalog of designs may be created for
specific vehicles and specific wim-levels of an ndividual vehicle or for mdividual design
neods, The destgn may include, but is not lomited to, for example, the overall shape, position
of mounting holes, and overall contour of the velucle panel. The protective panel then may be
produced by injection molding, multi-axis milling, single or multt-process machining, 3D
printing, fabricsting or other methods sceording to the design parameters and needs of the
specific erhodiment. For embodiments of the invention that inclode shape on the Z-axis, in
order to better fit vehicle contowrs, various methods, such as multi-axis malling, 3D printing,
injection molding, or fabrication mav be preferable. The protective panels are preferably casy
to install, on account of their pregise fit. An installer may also optonally apply various
additional components in order to increase the appesvance and integration of the part
Features of the vartous embodiments may be, for example, designed into 8 mold ov cavved
ot of g blank in order to achiove the benefits deseribed hergin,

{0819} The protective pancd may be installed on a specific velicle such that
provides a laver of protection o a specific portion of the exterior of the vehicle. In one
example of the proferred embodiment, # may be ingtalled on the underside of the from
bumper of a sports-car. Whea the driver pulls out of a driveway, should the approach angle
be too shallow, the protective panel provides a barrier between the velucle panct and the road
surfase. In a further example, a protective panel may be installed under a rocker panel, such
that when a lowered car traverses a specd-bunp, the protective paned moakes contact with the
obstacle.

j0028] In a preferred embodiment, the protective panel has a reduced and himsed
surface arca that comes into contact with the road serface, or any other obstacle, thereby
reducing the stress or force imparted on the exterior of the vehiele or panel mounting points.
In order to reduce the surtace area of the pancl wlile mnintaining approprisie protective

fraits, the pancl may imchede a nomber of pockets and rails. The pockets reduce the area of the
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lower surface that is likely to come into comtact with an obstacle. The rails provide adequate
support to the panel component while also providing a barrier between the obstacle and the
vehicle. The combination of pockets and rails may occur I many ovientations, inclading
those not specifically mentioned herem. In addition, the protective pancl oy includs ong or
mare edges of varving design to smoothly transition an obstacle onto the lower surface of the
panel. Additionally, the protective panel may be shaped in such & way as to oxtend to the
outer most portion of the portion of the vehicle 1 is covering, the border, therehv reducing the
chances of an obstacle coming into contact with an unprofected portion of the velaele panel
where protection s desired.

{0021} In a preforred embodiment, where & protective panel hag two sides, both sides
inclade and edge, and both edges extend to the furthest perimeter portion of the exterior panel
to be protected. In this way, no matter which direction force is applied to the protective panel,
the obstacle will not snag on the panel potentially causing oxcossive damage. Further, the
back. rearward, side, front, first, or second cdge may be of a preforred profile, for example 8
1™ radius or other portions of an cllipse, circle, angle wr other shape or othorwise designed i
such 8 way as to limit the force applied to the vehicle and panel mounting points when an
obstacle makes contact with an edge.

021 In an additional embodiments, the protective panel may be nstalied on,
for example, but not Hinited to, portions of a vehicke including the rocker panel, side shir, the
rear of the vehicle, valance, diffuser, door, bumper, sphiter, dive plane, or at some other point
whoers protection is desired on the extertor the vehicle,

JO823] Preforred and altornative eoibodiments of the present mvention are discussed
below and llustrated i the accompanying drawing Hguwres. Tuming to the drawing figures,
identical numerals comrespond to the same or similar features in cach of the several
embodiments. The drawings are not intended to indicate the scale or relative proportions of
the elements shown therein, Unless otherwise noted, all parts are preferably fabricated from

any suitable wateral, nchading for example, but in no way limited to: plastic; polyethylene;
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HDPE, textile materials; natural materials; wood; metal; or any other material or combination
of materials capable of providing adequate stability, resilience, and appeavance.

{0024} In accordance with one embodument 100, a protective panel 110 is Hlustrated
i FIGs. 1A-3. FIG. | illustrates a top down view of the lower surface 111 representative of
an embodiment 100 of a protective panel 110, When installed, this view may be available by
viewing from undemeath the car. Protective panel 110 may be made of any number of
materials. Preforably, the protective panel 119 is made of a sintably strong material that alse
hae a low coefficient of friction. The protective pangd 110 may also comprise sy upper
surface 112, which is preferably located opposite the lower surface 111 and way make
contact with a portion of velucle. This apper surface 112 may be machined, corved, flat, or
otherwise shaped to accormmodate the particular application area on a vehicle. The upper
surface 112 may also facilitate locking one or more protective panels together, for example,

at a point 150, by moorporating, for cxample, a male and fomale edge. Protective panel 110

P

%

may have a first edge 113, In thus particular embodiment 100, the fivst edge 113 35 located at
the fromt of the front bumper of a vehicle, as shown in FIG, 18, In other cibodiments this
first edge 113 may be located toward the side or rear of the vehicle depending on the exterior
part to be protected. The protective panel 110 may also have a second edge 114, In thus
particular embodiment, the second edge 114 is at the rear of the front-pumper of a veluele, as
shown i FIG. 1B. In othor embodiments this scoond edge 114 may be located toward the
side or front of the vehicle depending on the exterior panel to be protected. The first edge 113
anit the sceond edge 114 may be formed such that they meet or match, generally, the profile
of the velicle mamnufactures existing design. The addition of the first and second edges may
also be called, generally, the edge and may form a perimeter portion. The fivst and second

edge may also he formed in the same manner, for example the same profile, radius, angle or
design. The first and second edge, in combination refer to the two or more edges that form
the overall perimeter or civeumiference of the protective panel. In a preferred embodiment, the

first and sccond cdges meet at al-least two points of the protective panel 118 i order to form

the circamference or perimeter. In other embodimoents additional edges may be necessary.
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f0025] The shape 119 corresponds to the curvature of, m this examiple, the bottom of
the vehicle’s front bumper. In additional embodiments the shape 119 may correspond o any
other part or exterior portion where protection is desired, and will differ depending on the
required application, or may differ from the vehicle’s design where necessary.  In other
examples the shape 119 may correspond to other parts of a vehicle, such as, for example bt
not himited to, a side-skirt, rocker panel, rock shider, rear bumper, walence, door, bumper,
splitier, diffuser, or any other area where protection is desited. The shape 119 will generally
he ag orgame and smooth as possible in order 6 aveid hard edges or unnecessary even
portions. Changes in direction, for example, will often use & curved profile, as opposed to a
squared off transition portion. Similarly, where gentle curves in the x-v plane exist, long
smooth curved sections may be used so long as they follow the shape of the vehicle panel o
which the protective panel s attached.

3026} In many examples it is important that first edge 113 be located as close to the
boundary of the part 1o be protecied as possible. Preferably, where the protective panel 1 s
located, for example, on g front pumper, the first edge 113 matches as closely as praciicable
the shape of the bumper. In an addivonal example, where the panel s located on a rocker
panel, the first edge 113 preferably matches as closely as possible the side edge of the rocket
panch. A corvect fit may nerease the protective qualities of the panel, such that an obstacle
will strike the protective panel instead of anyv portion of the exterior of the velucle. In a

prefered embodiment the ficst edge 113 matches and covers the furthest from conter portions

3

of the portion of the vehicle 1o he protected. When disposed in this manner, the first edpe 113
comes into contact with an obstacle hefore the part to be protected. In many cxamples the
sccond edge 114 is focated as close as possible to a different perimeter portion of the pant to
he protected. The second edge 114 may match, for example, as closely as practicable the
shape of the rear section of the front bumper, or the opposite side of a rocker panel. By
extending the second edge 114 to the edge of the part o be protected, it protects the vehicle
panct from forces in the opposite divection. For example, when hacking over a curb, cdge 114

prevents unnceessary strain on the bumper by extending the panel 110, or further when
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shiding over a rock the edge 114 protects the rocker panel in the opposite direction from edge
113, By aulizing an odge 114 the invention allows for smoothly gwiding an obstacle across
the protective panel 110 without the obstacle becoming stuck, or causing increased foree
when contacting the protective panel 110, In other embodiments there the first and second
edge may simply form an edge that traverses the pocimeter of the profective plate matching as
closely as practical the boundary of the vehicle panel 1o be protected. The boundary
corresponds to the edges of the protection area only, and not the entire panel itself. For
example, where a bumper 18 the panel o be protecied, the boundary may correspond 1o one or
more smaller portions, for example on the underside of the bumper, where contact with
obstacles 1s most likely.

00271 In a preforred embodiment, and as llustrated i FIGs, 1A3, there are a
number of pockets 121 along the lower swrface of varving shape. The pockets 121 act to
lessen the sarface area along the panel of the lower surface by pulling the pocket area toward
the upper surface and away from the plane of the lower surface, creating a recessed area,
thereby removing material from the area mest likely to make contact with an ohstacle. The
actual surface area of the lower surface is preferably less than the area inside the penmeter of
the fower swrface. In some embodiments the surface arca may be reduced by S-9(9%
depending on the needs of the plate. Other embodiments may differ and have greater or less
surface arca reduction. Obstacles making comtact with the protective panel transfers less
foree, via foiction, as a result of the lower swrface area, onfo the vehicle itself] the profection
pancl, and any moasting means. Along the seeond edge 114 there may be places where the
pocket 121 intersects the cdge 114 to create an edge of a reduced thickness 115 The
difference between the rearward edge 114 at these points of intersection resulting in edge 115
is clearly depicted in FIG. 2C. 1o some embodiments the pockets may not extend through the
sceond or rearwavd edge 114, The pockets 121 reduce the overall surface area of the {ower
surfice 112, In some embodiments there may be many smaller pockets, or fewer larger
pockets, depending on the needs of the part. Pockets may also take any shape. For example,

m some cmbodinents the pockeds may be circular, triangular, square, or other more varied
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nonconforming shapes. In an additional embodiment, there may be one large pocket 121
swrrounded by a perimeter 117 and edges 113 and 114 such that the entive middle of the
protective pangl comprises a recessed avea. Pockets of a protective plate 110 may also extend
through the thickness of the plate such that there is no plate material at ong or more pocket
locations.

JO028] FIG. 24, 2B, and 2C illustrate difforont views of one portion of the protective
panel 110 in accordance with FIG 1 and cmbodiment 100, FIG, 2A Hlustrates 3 side profike
snd close up view of one possible embodiment of the protective panel 110 As illustrated, the
first edge 113 is optionally composed of an edge profile 113a-n. The profile of the first edge
113 can be many different profiles. For example #t may be a radios portion, an cllipse, angle
or ofhorwise. In some anbodiments the profile of the first edge 113 extonds from the upper
surface 112 to the lower surface 111 such that the upper portion of the first edge 113 15
further away from the center of the panel than the lower portion of the first edge 113, In the
depicted exemplary embodiment, the first edge 113 is composed of a fist profile H3aand s
second profile 113 which corvesponds 0 an area porpendicudar 1o the upper surface 112, Ing
preferred embodiment the first edge 113 may be in two sections, the first a profile 113a of a
17 radios, for example extending inwnediately from the lower side 111 and extending toward
the apper surface along an ave mecting the second part 113b near the upper surface. The first
edye may be composed of any munber of potions 1 3a-n. The first edge 113 allows obstacles
encounicred by the protective panel 110 to slide with reduced foree along, across, or over the
edige 113, In enbodiments including the secomd section 113h, the perpendicular portion can
be used as a blending point, allowing for a sealing agent to be applied along the edge portion
H13h preventing debris from becoming todged 1n between the vehicle and the upper surface
112, The sealing agent may also provide a promium it and finush to the product. The edge
113 may also be composed of, but not hmted to, a single profile, radiuy, curve, ellipse, or
angle.

j0829] As depicted i FIG, 2B, the peint betwesn where the lower portion of the fird

edge 113 meets the lower swrface 111 and any pocket 121, 1s the kower sttip 117, The Towser
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strip 117 provides strength along the shape 119 of the fivst edge 113 In some embodiments
the width of the lower strip 117 can be adjosted depending on the needs of the protective

¥
;

panel. For example, where inereased forees are expected, the lower strip 117 may be larger.

in additional cmmbodiments thers may be no lower stnip 117, In these embodiments the edge
of pocket 121 meets the lower portion of the first cdge 113 at pomnts not inclading a rail 124,
In additional embodiments, a fastener mounting location 130 may be placed at least partially
or conpletely along the lower sirip 117,

0038} A munbar of pockets 121 are located at the lower surface 111, The floor of the
pocket 121 is moved toward the upper surface 112, thereby removing surface area from the
lower serface 111 creating a recessed area. By lowering the sorface area of the lower surface
111 dhe protective panel 110 glidss move smoothly, with less friction, and less overall fores,
over obstacles and thercfore 1s less likely o damage the portion of the vehicle to which it 1s
attached. As depicted, In some embodiments the shape of the pocket 121 follows gencrally
the shape 119 of the protective panct 110 In other embodiments the poeket 121 may be of
random shapes. The pocket edges 122 closest tor the first edge 111 mayv follow closely the
shape of the first edge 113, or may differ from the shape of the first edge. In at least one
embodiment, the pocket is at least the thuickness of the first bower strip 117 away from the
first edge 113, In a preforred ombodiment, the floor of a pocket is never closer than L1, 2, 3,
4, or 8 inches from the start of the first edge 113, In other embodiments the pocket 121 may
extend all the way to or throagh the fivst edge 113, The pocket may be of varving depth with
respeet tia the plang created by the bowser surfics and any rals 124 thorein. For example, ina
preforred embodinient the pocket may be 25-75% the thickness of the pancl In other
emtbodiments the pocket may extend through the protective panel conpletely such that no
portion of the protective panel covers those portions. In other embodiments the pocket may
be shallower. The protective panel may be any thickness. In a preferred embodiment the
protective panel is between 1 and 3 inches thick. In addition to pockets 121, the lower
surtace is comprised of 3 munber of rails 124, In a preferred embodiment the rails 124 extend

from the first edge 113 to the second edge 114, In other cmbodiments the rail may be shorter

10
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or longer. In a preferred embodiment, and as dlustrated, the rail 124 may be bordered on
either side by a pocket 121, The width of a rail 124 may generally be constant along its
length. In other examples, the width of @ raul 124 may increase or decrease as i nears a comer
pocket cdge 122 closer to the first edge 113 or sccond edge 114, Further, the rail 124 nay
take on any differemt shape. In many cmbodiments the rail edges 125 are proforably
perpendicular to one another along a majority of the raal 124, In other embodiments the rals
may fake on drastically differemt or shight variations in shape. For example, where the pocket
121 i3 a circle, the rails 124 may fonm the portion of the lower surface sutside the circle. The
rails 124 may also follow generally the same direction, or in other emboduments, they may
face in different dircctions depending on the needs of the particular embodiment. The arca of
the rait 124 and the lower stip 117 comprise the area of the tower surface 111 along which
obstacles preferably slide. For example, in a situation where a user has installed the depicted
cabodiment to the front bumper of a vehicle, should that person ran over a cuweb, the curb
would slide up the first edpe 113 and slong the lower stip 17 and onto the rails 124, In thus
example, the vehicle bumper veceives less force on account of the substantially reduced
surface area it comes in contact with on account of the pocket 121 having been moved away
from the obstacle. Oddly shaped obstacles nay also contact other portions of the protective
panct 11, however, the amount of contact is reduced. In a preforred embodiment, shape of
the pocket 121 consists of specifically profiled edges or otherwise non-perpendicular edges m
order to avoid hard comers where obstacles could snag. In addition, the edges 122 of pocket
121 may be o radius exiending from the floor of the pocket 121 fo the rail edge 128 such that
an obstacle striking the edpes 122 do not encounter perpendicular poits thereby reducing the
risk of an obstacle snagging the protective panet 110

[0031] Referring now to FIG. 2C, which itlustrates a preferred embodiment 100 of the
protective panel 110 from the opposite side iltustrated i FIGs. 2A and 2B. The pocket 121
may bi-sect the rearward edge 114 thereby creating a shorter or smaller edge 115, The
rearward edge 114 and 115 serve to protect the vehicle when moving i an alternative

divection. Embodiments of the present invention may alse inchude any namber of mounting

11
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points 130, For example, 131 and 132 refor to factory, or added non-factory mounting points.
Mountings points 130 may also inclade other type of reliefs in the protective panel 110 in
order to allow a fastener, for example factory screws, rivets, self-tapping screws, and the like
to pass through the protective panel and mio the part © which e panel will attach. In some
embodiments the location of factory fasteners is not constant, and a larger rebief may be used
to account for this variation. In other embodiments the protective panel 11 may include an
embodimnent where the mounting point refers to adhesively bonded mountings points using,
for example, adhesive such ns double sided tape, epoxy, glue, or finther where the part may
be sonically welded, or welded on. A mounting point 136 or 131 may be located near the fust
edge 113, the sceond edge 114, a pocket 121 or a raal 124, In some embodiments adjustments
to the shape of & pocket 121, rail 124 may be necessary to accommodate for the mouanting
point and allow for adequate spacing and structural integrity.

j0032} Reforning now to FIG. 3, which iHastrates an embodiment 1080 of a protective
panct 110 having a joint portion 130, In some cwmbodimenis of the nvention, providing g
predective panel 1O ax  single picce niay be mywactical, In order to decrease the amount of
mounting points requived, a joint portion 150 may be used o securely attach two individual
protective panely 110 to form one large and uniform piece. This can be accomplished by
creating 3 male and fomsle portion on the upper swrface 112 or by butting the portions
together, or by creating male and female portions at a different point between the upper and
lower surfaces. Mounting points 130 may still be optionally used at a joint portion {50 In
somg embodiments the sides of the joimt portion 150 are conywised of a similar or identival
profiles used on the first edge 113,

{0033} Reforring now to FIG. 4, which illustrates another possible embodiment 200
of a protective panel 210 where the protective panel 210 1s made of any number of sub~
portions 210a-1. In some embodiments, it may be unnccessary o install a protective panel at
one of more points along a single portion of the vehicle, For example, where ondy a binnited
portion of a bumper is hkely to contact obstacles. Or, m other embodiments, extrome angles

may make single piece profective panels impractical to design, manufacture, or ship. Or

12
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farther still, for packaging or reasons of cconomy, or for any other reason, & user may wish fo
use & protective panel 210 where the panel is made of more than one individeal part 210a-n.
A mdti-piece protective panel 21 may melude, for example, and is not honted 1o, a center
portion 210a, two off center portions 210b and two corner portions 210c. When nstalled,
2103 may be located i the middle, 2106 on cither side of 21{a, and 210 at the outer edges
of both pieces 210b i order to form a complete protective, segmented barrier along the a
portion of the vehicle. Where a protective panel is comprised of multiple portions, it may be
comprised i a siinilar or identical way to thase protective panels 110 desertbed above. Each
mdividual portion 210a-n may include a first edge 213 and a second edge 214, as well as any
somber of pockets 221 and rails 224, The size and shape of the mdividaal protective panel
portion 210a-n may dictate the namber and shape of any pockets 221 and rails 224, For
sinaller portions, mote exireme shapes and edges may be necessary o appropriately match
the shape 219 of the exterior of the vehicle.

{0034} Reforving to FIG. 8, which iHustrates an embodiment 200 of a protective panel
21, specitically the center portion of the protective panel 21 as shown i FIG. 4. The
pockets 221 may be shaped t© accommodate any necesswry mounting points 230, For
example, where a mounting point 231 s necessary near the first edge 213, the pocket 221
may be shaped to accommodate the mounting point 231 so as fo provide additional, or
appropriate structural integrity. In other examples the pocket shape may not be changed.
Further, the rear edge 214 may be adjusted to accommeodate 3 mounting point 232, The
rearward edge of the individual protective panel 2160 is designed v follow the shape 219 of
whatever portion of the vehicle it bas been attached to. For example, where multiple pleces
210a-n are used, the pieces may be drastically differemt shapes 219 and sizes in ovder o
properky fit and accommodate a specific portion of the vehicle. In some embodiments where
more than one protective panel 220 15 used, the pockets 221 and rails 225 may be angled,
generally, or exactly, in the same direction. In other embodiments the shape, angle, and size

of the rails and pockets may differ.
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[0035] Referring to FIG. 6, which illustrates an embodiment 200 of a portion 210c¢ of
a protective panel 210 as shown in FIG. 4. Portions of a multi-part protective panel 210 may
take any necessary shape 219, For example, as shown, an end piece 210¢ may have a move
extrome shape 219 Any portion of a profective panel 210 may have these more exirenie
shapes depending on the needs of the particular part. The cad portion 2100 may also include a
label pocket 240 in order to properly idennfy the product. The first edge 213 or second edge
214 may be extended or be larger, at any particular points. As shown, where two edges meet
at naveower sngles, the edge may be extended 1o provide sppropriate profection, and or
correctly or more accurately follow the shape 219 of the panel to be protected. Smaller
portions of a protective panel 214 way include mounting locations 234, for example non-
factory holes 231 for use with, for example, and not himited by, rivets, tech screws, snaps,
chips, or other mownting means. Where a protective panel is an irregular shape 219 the pocket
221 may also be shaped accordingly, the mapose of the pocket being to reduce the surface
area of any portion of the protective panel 210, Any piece of & multi-picce 21 may use
features of difforont embodiments within the same over all panel 210, For exanple, a conter
portion 210 may melude larger pockets 221, and smaller ranls 225, and a side section 210b
may use @ wider lower strip 227 and wider rails 225, Any combination is possible.

{36} Reforning to FIG. 7, which stlustraies an embodiment 300 of a protective place
310, In addition to following the shape 319 of the underside of a vehicle, the protective panel
310 may also follow the comtour 318, For example, the panel mayv be composed in sueh a way
that it is not flat, ignoring the thickoess of the panel, on the Z-axis and may be formed to
follow subtle or more extrome contours in a portion of the oxtertor of the vehicle. In
emtbodiments using this three-dimensional protective panel 310 it may be possible to aveoid
asing nultiple individual protective panels, and nstead fornung one profective panel to
match the contowr 31¥ of the portion of the vehicle to be protected. In the depicted
embodiment the protective panel 31 s subtdy curved along the Z-axds iy addition to being of
a particular shape 319 m the X-Y plam. Where 3 protective panel 310 1s three dimenstonal, it

may be necessary to account for any deflection or deformation m the rails 334 and pockets
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321 caused by creating a truly three dimensional part. Where a protective panet 310 is three
dimensional, #t may inclade any of the concepts described above in embodiments 100 or 200
In addition, the panel may be two or more pleces. A generic mountng location 333 is also
shown wiuch allows for some vanation o the location of fasteners, and may be for example
an entarged circle or square.

[0037} In the foregoing speeification, the inveidion has been described with reference
to specific exemplary cmbodiments,  Various modifications and changes mav be made,
however, without depsting frovn the scope of the present ipventions 85 set forth in the clams.
The specification and figures are Hlustrative, not restrictive, and modifications are intended to
be included within the scope of the present nvention.  Accordingly, the scope of the
invention should be deternined by the claims and their legal eqaivalents rather than by
merely the exanples described.

j0038] Benefits, other advantages, and solutions to problems have been deserthed
above with regard to particular cmbodiments.  Any benefit, advantage, solution 1o problem,
or any clement that may cause any particular benefit, advantage, or solution © occur ov 0
become more pronounced are not to be construed s oritical, required, or essential features or
components of any or all the claims.

{39 The terms “comprise”™, “comprises”, “comprising”, “having”, “including”,
“tncludes” or any variations of such torms, are mntended to reforemce a non-cxchusive
inclusion, such that a process, method, article, composition or apparatus that comprises a st
of eluments does not include only these elements recited, but may also ichude ather eloments
not expressly lsted or inherent to such process, method, article, composition or apparatus.
Other combinations andfor modifications of the above-deseribed structures, arrangements,
applications, proportions, clemenis, materials, or components used i the practice of the
present invention, in addition to those not specifically recited, may be vavied or otherwise
particalarty  adapted to  specific  environments, manufacturing  specifications,  design
paramelers, or other operating requirements without departing from the general principles of

the same.
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[0048] While the prefurred cmbodiment of the invention bas been illustrated and
desertbed, as noted above, many changes can be made without departing from the spirit and
scope of the wvention. For example, a protective panel may be used in other fields, or may
net form a shape generally representative of a portion of 3 velucle pancl, Accordingly, the
scope of the invention is not Hmited by the disclosure of the prefurred embodiment. Instead,

the wnvention should be detormined entively by reference to the claims that follow,
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{0041} The embodiments of the Jnvention in which an exclusive property or privilege

is claimed are defined as follows:
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i. A protective paned for 3 vehicle, comprising:

an upper surface;
a lower surface opposite the apper surface;

an edge portion disposed along a perimeter, between the upper and lower sueface, the

perimeter substantially confornung to a portion of the vehicle;

a reduced lower surface arca, wherein the surface area of the lower swrface 15 &

surface arca less than the potential ares encompassed by the pernimeter edge;
at least one mounting pont for removably attaching the panel to the vebicle.

2 The protective panel of clann { wherein the protective panel sabstantially
gonforms to a shape and a contowr of & portion of a vehicle,
i The protective panel of claim 2 wherein the edge comprises one or more

portions, with at least a first portion having @ ewrved edge profife.

4. The protective panel of clatm | wherain the lower surface is a surface area ot

feast 153% loss thao the potential arca encompassed by the perimeter edge.

5. The protective panel of claim 1 wherein the lower surface is a surface avea at
teast 30% less than the potential area encompassed by the perimeter edge.

£, The protective panel of clatm | wherein the upper swrface additionslly
comprises a focking portion for removably attaching two or more individeal protective

panels.

7. The protective panel according o claim 1 wheren the lower swwface having a

roduced surface area comprises at least one pocket
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8. The protective panel according to clabm & where the at least one pocket is

recossed 3 depth of less than a pave! thickness,

9. The protective panel aceording to claim 6 wherein the at least one pocket

extends trough the cdge portion along the perimater.

10, The protective panel according to claim 1 wherein cach of the at loast one
mounting point allows the upper surface to be attached to a portion of the vehicle using a

factory fastener location,
11, A protective panel for a vehicle, comprisimg:
an upper surface for engaging the velicle

a lower surface opposite the upper surface and further where the distance between the

upper surface and lower surface is a panel thickness;

a first edge extending from the upper sunface to the lower surface and deposed such

that the first edge follows generally the shape of a fivst portion of the vehicle;

a sceond cdge extending from the upper surface to the lower swrface and deposed
such that the second edge follows generally the shape of a sceond portion of the vehicle, and

forther such that the second edge meets the fivet edge in order to form a perimeter portion;

a plarality of pockets extending iuto the lower surface wherein the vesulting sarface
arca of the lower surface is fess than the potential surface area encompassed by the perimeter;

and,
at least one mounting point for removably attaching the panel.

12, The panel of claim 11 wherein the upper surface and lower surface

substantialty conform to a shape and a contour of a portion of the vehicle,
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13, The protective panel of claim 11 whoerein the first edge comprises one or more

portions, with at least a first portion comprising a curved profile.

4. The protective panel of clatm 11 wherein the pharality of pockets are at least
(.1 inches from the stant of the lower portion of the first edge and further wherein the

plurality of pockets extend through one or more portions of the second edge.

15, The protective pangd of claim 11 wherein the lower surface is a surface area at

Teast 200 less than the potential area encompassed by the perimeter edge.

16, The protective panel of claim 11 wherein the first edge and second edge
extend to the boundary of the vehicle panel such that there is a substantially continuous

transition between the vehicle panel and the perimeter portion of the protective panel.

17, The protective panel of claim 1 wherein the upper nwface inchudes a locking
portion lncated at an edge; and further wherein the locking portion is used to selectively

conmect two of more individual panels.

18, The profective pancl of claimn 11 whercin the at least one mousting point

comprises factory mounting locations and a plaratity of non-factory mounting locations.

1% A protective panel for a vehicle substannally conforamng to the underside of a
vehicle, comprising:

a protective panel having an upper surface for engaging the velucle;

a lower surface opposite the upper surface and further wherein the distance between

the upper swrface and the fower surfaces defings a panel thickness;
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a first edge extending from the upper surface © the lower surface such that the first
cdge follows generally the shape of a first portion of the vehicle and whersin a portion of the

first edge is composed of at least a first profile;

a second edge extending from the vpper swface 1o the lower suvface such that the

secomd edge follows gencrally the shape of a second portion of the vehicke;

b

a perimeter comprising the combination of the first edge and the seeond edpe wherein
the perimeter forms a continuous shape that further substantially conforms to the shape of a

portion of the vehicle;

a plurality of pockets extending into the lower surface, wherein the plumlity of
pockets create a recessed area, such that the lower sarface 18 has a resudting surface avea less

than the potential surface area encompassed by the perimeter portion; and

at least one mounting point for removably attaching the panel to a portion of the

vehicle,

20, The protective panel of claim 19, wherein at least one of the pluality of
pockets have a depth less than the panel thickness and further whevein the lower surface is a

surface area at least 20% less than the potential area encompassed by the perimeter edge.
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