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IN THE UNITED STATES DISTRICT COURT

FOR THE DISTRICT OF MINNESOTA

)
LUND INTERNATIONAL, INC. )
)
Plaintiff, ) Civil Action No.
)
v. )
)
DAYCO ENTERPRISES, INC., )
d.b.a. WADE AUTOMOTIVE ) JURY TRIAL DEMANDED
PRODUCTS )
)
Defendant. )
COMPLAINT

Plaintiff, Lund International, Inc. (*Lund”), for its complaint, states as follows:
The Parties
1. Plaintiff, Lund International, Incorporated (“Lund”), is a Delaware
Corporation having a principal place of business at 911 Lund Boulevard, Anoka,
Minnesota 55303.
2. Upon information and belief, Defendant Dayco Enterprises, Inc., d.b.a.
Wade Automotive Products (“Wade™), is an Utah Corporation having a principal place
of business address 863 S. 500 W, Salt Lake City, UT 84101.
Jurisdiction
3. This is an action for patent infringement under the patent laws of the
United States.
4. This Court has subject matter jurisdiction under 28 U.S.C. §§ 1331 and

1338(a).
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5. This Court has personal jurisdiction over Wade and venue is proper for at
least the reasons that Wade has sold and is selling the infringing vehicle shields in

Minnesota through distributors and others, and has and is doing other business in

Minnesota.
Background
6. Lund is the owner of the entire right, title and interest in and to United

States Patent No. 5,755,483 (“the ‘483 patent”). Ex. A. The ‘483 patent duly and legally
issued to Lund following a decision by the Board of Patent Appeals and Interferences that
confirmed the validity of the ‘483 patent claims. In re Lund, Appeal No. 97/0338 (Board
of Patent Appeals and Interferences).

7. Lund has become aware that Wade was and is offering for sale certain
vehicle shield devices, including at least certain Ultraguard series hood protectors. The
Ultraguard “wraps around the hood contour” and protects “paint, fender, and windshield”
on the vehicle.

Claim I (Patent Infringement)

8. Lund incorporates the allegations contained in paragraphs 1-7 above as if
set forth fully herein.

9. Wade, through making, using, selling and/or offering for sale in the United
States certain vehicle shield devices, including at least Wade’s Ultraguard series hood
protectors, for use on certain vehicles, has infringed the ‘483 patent (infringement defined
under 35 U.S.C. § 271 to include direct infringement, contributory infringement, and/or

active inducement of infringement).
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10.  Upon information and belief, Wade’s infringement of the ‘483 patent has
been willful.

11.  Lund has been damaged by Wade’s infringement of the ‘483 patent and
will continue to be damaged in the future unless Wade is enjoined from infringing this
patent. Lund does not have an adequate remedy at law and will be irrevocably harmed
unless Wade is enjoined.

12.  Lund has satisfied the notice provisions of 35 U.S.C. § 287.

Demand for Relief

Lund respectfully demands as relief:

a. a judgment that Wade has infringed the ‘483 patent (infringement defined
under 35 U.S.C. § 271 to include direct infringement, contributory infringement, and/or
active inducement of infringement);

b. a judgment that Wade has willfully infringed the ‘483 patent;

c. a judgment and order preliminarily and permanently enjoining Wade, its
officers, directors, agents, servants, employees, attorneys, and all others acting under or
through it, directly or indirectly, from directly or indirectly infringing the ‘483 patent;

d. a judgment that Wade shall pay damages with interest;

e. a judgment that Wade shall pay three times any damages awarded for its
willful infringement of the ‘483 patent;

f. a judgment that Wade shall pay the costs of this action (including all
disbursements);

g a judgment that this case is exceptional pursuant to 35 U.S.C. § 285 and

that Wade shall pay Lund its reasonable attorneys fees; and
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h. such further relief as this Court may deem just and equitable.

Demand for Jury Trial

Lund demands a trial by jury of all issues so triable.

MERCHANT & GOULD, P.C.

Dated: Flev 5 Qw‘/ By:

AnthonyR. Zeuli, #247884
John M. Bems, #298219
3200 IDS Center

80 South Eighth Street
Minneapolis, MN 55402
Telephone: 612.332.5300
Facsimile: 612.332.9081

ATTORNEYS FOR PLAINTIFF
LUND INTERNATIONAL, INC.
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1573 ABSTRACT

A vehicle shield device is provided for mounting on a front
of a vehicle. The vehicle shield device has a hood protector
portion and a fender protector portion for protecting partions
of the hood and the fender from contact with airflow. The
vehicle shield further includes an alrflow deflector portion
extending from a back edge of the hood protector portion for
deflecting airflow away from a windshicld of the vehicle.
The hood protector portion, the fender protector portions.
and the airflow deflector portion cooperate to form a con-
tinuous airflow engaging surface extending acress a portion
of the front of a vehicle.

6 Claims, 8 Drawing Sheets
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VEHICLE SHIELD DEVICE

This is a continuation of application Ser. No. 07/982.249,
filed Nov. 25, 1992. abandoned which Is a continuation
application Ser. No. 07/777.758. filed Oct. 15, 1991, aban-
doned which is a division of application Ser. No. 07/556.
491, filed Jul. 26, 1990, now U.S. Pat, No. 5.112,095. issued
May 12, 1992.

FIELD OF THE INVENTION

"This invention relates to a vehicle shield device for use in
protecting a front portion of a vehicle from contact with
airflow and for use in deflecting airflow from a windshield
portion of the vehicle during operation of the vehicle.

BACKGROUND OF THE INVENTION

Motor vehicles such as trucks and automobiles are
exposed to airflow during operation. One significant prob-
lem that arises is caused by contact between the vehicle and
the aifflow which often contains rocks, dust. rain, spow.
insects. and other road detxis. If the debris contacts the front
of the vehicle. the impact may causc damage to the vehicle.
Insects and other debris may also accumulate on the front of
the vehicle. If the debris contacts the windshield of the
vehicle, the windshield may be damaged and an accumula-
tion of debris on the windshield may obstruct visibility.

To address thesc problems, vehicle shield devices have
been placed on the fronts of vehicles in an attempt to protect
the fronts of the vehicles from contact with the road debris
and to deflect the airflow away from the windshields.
Howevear, many of the conventional vehicle shield devices
have a varicty of different problems which make the cos-
ventional devices undesirable.

One problem that arises with some conventional vehicle
shield devices is that the devices just protect a portion of the
hood and do not protect any of the fender of the vehidle.
Some portions of the fender are exposed to direct contact
with the airflow. Just as road debris can damage and aceu-
mulate on the hood, portions of the fender can also be
damaged by contact with the debris and are subject to
accumulation of debris.

Another problem relates to vehicle shield devices which
combine a hood protector portion with an airflow deflector
portion. Such conventional structures disclose airflow
deflector portions positioned at or very near the front of the
vehicle. In this position. the deflector portion is located a
substantial distance from the windshield and may produce
ckcessive drag and may not efficiently deflect the airflow
away from the windshicld.

Another problem relates to adjustable airflow deflectors.
Adjustable deflectors have cacountered problems related to
the hinging of the deflectors with respect to a vehicle surface
having a nonplanar shape. If & nonplanar shape cxists, it is
difficult to provide a vehicle shield device that is movable
such that it follows the contours of the vehicle in all
positions while preseating a continuous airflow cagaging
surface across the front of the vehicle. Some shicld devices
having a single-piece deflector structure are movable but
they are generally planar and do not follow the contours of
the front of the vehicles in all positions. U.S. Pat. No.
4.929.013 discloses a vehicle shield device having a multi-
piece daflector structure which presents a continuous aiflow
engaging surface across the front of the vehicle but it
requires specially-designed hinges to attach the device to the
vehicle. Two side hinges are designed to permit both rota-
tional and longitudina] movement of portions of the device
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durfng movement of the device and a central hinge is
required which both pivotally attaches to the hood and
pivotally attaches to the deflector structure.

It is clear that there has been a continuing need for
improvements in vehicle shield devices to provide for pro-
tection of the fronts of the vehicles and 1o provide for
deflection of airflow away from the windshields of the
vehicles while addressing the above-recited problems or
similar problems that exist with conventionat vehicle shicld
devices.

SUMMARY OF THE INVENTION

One embodiment of the present invention relates to an
airflow deflector apparatus which is adapted to be mounted
on the hood of a vehicle and is operable between a first. open
position, for deflecting airfiow and a second, closed position.
in substantial conformity with the hood of the vchicle. The
airflow deflector has a first lateral wing member and a
second lateral wing member, The airflow deflector apparatus
further has first latcral hinge structure defining a first hinge
axis for coupling the first lateral wing member to the hood.
The first lateral hinge structure permits rotational movement
of the first tateral wing member between the open position
and the closed position relative to the first hinge axis while
restraining longitudinal movement. The airflow defiector
apparatus further has second lateral hinge structure defining
a second hinge axis for coupling the second lateral wing
member to the hood. The second lateral hinge structure
permils rotational movement of the second wing member
between the open position and the closed position relative to
the scoond hinge axis while restraining longitudinal move-
ment. The airflow deflector apparatus further includes cen-
tral hinge structure defining a center hinge axis for connect-
ing a central wing section structure to the hood. The central
hinge structure permits rotational movement of the central
wing section structure between the open position and the
closed position relative to the cemter hinge axis while
restraining longitudinal movement. The central wing section
structure retains adjacent ends of the first and second lateral
wing members. The central wing section structure also
permits relative movement between the lateral wing mem-
bers and the central wing section structure during movement
of the lateral wing members and the central wing section
structure between the open position and the closed position.

Another embodiment of the present invention relates (o an
airflow protector device which is reountable 10 a front of a
vehicle having a hood and a fender and includes a hood
protector portion and a fender protector portion. The hood
protector portion and the fender protector portion cooperate
10 preseat a continuous airflow engaging surface extending
across a portion of the front of the vehicle which protects a
portion of the hood and a partion of the fender of the vehicle
from contact with airflow.

A further cmbodiment of the present invention relates to
a vehicle shicld device which is mountable to a hood of a
vehicle, The vehicle shield device includes a hood protector
portion with a first protector portion adapted to surround a
genenally vertical front surface of the hood. The hood
protector portion further has a second protector portion
adapted to surround a generally horizontal top surface of the
hood. The first protector portion and the second protector
portion present a continuous airflow engaging surface to
protect the front surface and the top surface of the hooed from
contact with airflow. The vehicle shield device further
includes an airfiow deflector portion extending from a back
edge of the second protector portion and diverging away
from the surface of the hood.
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Another embodiment of the present invention relates to an
aiflow deficctor apparatus alapted to be mounted on a hood
of a vehicle. The aiflow deflector apparatus has a lateral
wing member for deflecting airflow. Hinge structure.
coupled to the wing member. is provided to permit the wing
member to be rotated between an open position for deflect-
ing airflow. and a closed position in substantial conformity
with the hood. The airflow deflector apparatus has lock
structure coupled to the wing member for securing a first
portion of the wing member in a fixed rotated position.
Torsion spring structure, coupled to the wing member, is
provided to bias a second portion of the wing member
against rotation relative to the first portion.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings wherein like reference numerals generally
indicate comesponding parts throughout the several views,

FIG. 1 is a perspective view of a first preferred embodi-
ment of a vehicle shield device mounted to a vehicle
showing the vehicle shicld device in the first or open
position;

FIG. 2 is a perspective view of the vehicle shield deviee
shown in FIG. 1 showing the device in the second or closed
position;

FIG. 3 is a bottom view of the vehicle shicld device shown
in FIG. 1 showing the device in the closed position;

FIG. 4 is a cross-sectional side view of the vehicle shield
device shown in FIG. 1 taken along lines 4—4 of FIG. 3
showing the device in the closed position;

FIG. § is an enjarged bottom view of a central partion of
the vehicle shield device shown in FIG. 1;

FIG. 6 is a cross-sectional side view of the vehicle shield
device shown in FIG. 1 taken along lines 6—6 of FIG. 3
showing the device in the closed position;

FIG. 7 is a cross-sectional side view of the vehicie shield
device shown in FIG. 1 taken along lines 6—6 of FIG. 3
showing the device in the open position;

FIG. 8 is a partial diagrammatic top view of the device
shown in FIG. 1 taken along lines 8—8 of FIG. 6 showihg
the device in the closed position;

FIG. 9 is & partial diagrammatic top view of the vchicle
shield device shown in FIG. 1 taken along line 9—9 of FIG.
7 showing the devioe in the open position;

FIG. 10 is a perspective view of a sccond preferred
embodiment of a vehicke shield device showing the device
mounted to a vehicle;

FIG. 11 is a side view of the vehicle shicld device shown
in FIG. 1#;

FIG. 12 is a cross-sectional side view of the vehicle shicld
device shown in FIG. 1¢ with a portion of the vehicle shown;

FIG. 13 is a front view of the vehicle shicld device shown
in FIG. 10;

FIG. 14 is a bottom view of the vehicle shield device
shown in FIG. 18;

FIG. 15 is a perspective view of a third preferred embodi-
ment of a vehicle shield device showing the device mounted
10 a vehicle;

FIG. 16 is a side view of the vehicle shield device shown
in FIG. 15;

FIG. 17 is a cross-sectional side view of the vehicle shield
device shown in FIG. 15 with a portion of the vehicle shown;

FIG. 18 is a front view of the vehicle shield device shown
in FIG. 15;

25

40

45

50

55

60

65

4
FIG. 19 is a bottom view of the vehicle shield device
shown in FIG. 18;
FIG. 29 is a side view of a fourth prefermed embodiment
of a vechicle shield device.

DETAILED DESCRIFTION OF THE
PREFERRED EMBODIMENTS

FIGS. 1-9 illustrate a first preferred cmbodimest of a
vehicle shield device or vehicle shield 32 according to the
principles of the present invention. Referring now to FIGS.
1 and 2. the vehicle shield 32 is shown positioned on a front
24 of a vehicle 22. The vehicle 22 shown has a hood 26. two
front fenders 28, and a front windshield 30. As shown in
FIGS. 1-3. the fenders 28 include a leading edge 29 extend-
ing outwardly and then rearwardly to define top front and
side corner surfaces 31. 33. As shown, the vehicle shield
wraps around the leading edge of the fender. The vehicle 22
shown in FIGS. 1 and 2 is pickup truck and is just one
example of a vehicle on which the vehicle shicld 32 of the
present invention may be mounted.

As shown in FIGS. 1 and 2. the vehicle shicld 32 has a
first lateral wing member 34 and a second lateral wing
tnember 44 positioned on opposite sides of the front 24 of
the vehicle 22. Preferably. the lateral wing members 34.44
are thin plate-like structures. Central wing section structure
is provided to link the lateral wing members 34.44. The
central wing section structure includes a central wing mem-
ber 5@ positioned between the lateral wing members 34.44,
The first lateral wing member M, the seccond lateral wing
member 44, and the central wing member 58 cooperate to
provide a continuous airflow engaging surfacc 54 extending
across a portion of the front 24 of the vehicle 22.

As best illustrated in FIG. 1 and FIG. 2. the vehicle shield
32 is adapted to be movable between two positions. a first
position and a second position. FIG. 1 illustrates the first
position showing the vehicic shicld 32 in an open position or
deflecting position for deflecting airflow away from the
windshield 30 during operation. By defiecting airflow away
from the windshicld 30, the vehicle shieid 32 prevents road
debris from contacting the windshicld to prevent damage to
or accumulation on the windshicld.

FIG. 2 illustrates a second position of the vehicle shicld
32 where the vehicle shicld is in a closed or collapsed
position. In the closed position, the vehicle shield 32 is in
substantial conformity with the hood 26 of the vehicle 22. In
this position. airflow deflection away from the windshield is
minimal, The vehicle shield 32 is placed in the closed
position to reduce its airflow deflecting properties without
having to physically remove the vehicle shicld 32 from the
vehicle 22.

In addition to deflecting airflow from the windshield 30 of
the vehicle 22, the vehide shicld 32 also functions as 2 hood
protector during operation. In contrast to the on/off nature of
the airflow deflecting feature, the vehicle shield 32 protects
portions of the hood 26 from the contact with airflow
whether the vehicle shield 32 is in the open or closed
position. as is shown in FIGS. 1 and 2. In both the open
position and in the closed position, the airflow engaging
surface 54 functions to protect the hood 26 from damage by
and accumutation of road debris.

Referring now to FIG. 6 and FIG. 7, the vehicle shield 32
is shown in cross-sectional side view in the closed position
(FI1G. 6) and io the open position (FIG. 7). The airflow
engaging surface 54 of the cooperating lateral wing mem-
bers 3444 and central wing member 50 preferably has a
generally smmooth curvature from a front edge 74 of the
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vehicle shicld to a back edge 76 of the vehicle shicld. Tn the
preferred embodiment shown, the airflow engaging surface
54 has a generally convex shape.

The vehicle shield 32 is provided with structure for use in
coupling the lateral wing members 34.44 to the hood 26. As
best shown in FIG. 3. a first lateral hinge 56 and a sccond
lateral hinge 58 couple the first lateral wing member 34 and
the second lateral wing member 44 to the hood 26.
Preferably, the first lateral hinge 56 and the second lateral
hinge 58 are located at distal ends 38.48 of the lateral wing
members 3444, The first lateral hinge 56 defines a first
hinge axis 60 and permits rotational movement of the first
lateral wing member 34 about the first hingc axis while
restraining longitudinal movement. The second lateral hinge
58 defincs a sccond hinge axis 62 and permits rotational
movement of the second lateral wing member 44 about the
second hinge axis while restraining longitudinal movement.

The first lateral hinge 56 and the second lateral hinge 58
securely attach the distal ends 3848 of the lateral wing
members 34,44 to the hood 26 along a lower edge 4042 of
each lateral wing member. The first lateral hinge 56 and the
sccond lateral hinge 58 each have a mounting tab 64 which
extend underneath the hood 26, Referring now to FIG. 4, the
first lateral hinge 56 is shown in an enlarged view illustrating
the seoure attachment of the lower edge 49 of the distal cad
38 of the first lateral wing member 34 to the hood 26 to
permit rotstional movement about the first hinge axis 68. It
is to be appreciated that various other mounting structures
besides the hirges shown could be used for hingedly attach-
ing the lateral wing members to the hood.

The central wing member 50, shown in FIGS. 1 and 2 as
being positioned between the laterat wing members 34,44,
has structure which retains and locates adjacent eads 36,46
of the lateral wing members 34.44. The central wing mem-
ber 50 also permits relative movement of the adjacent eads
36,46 during rotation. As best shown in FIGS. 6 and 7, the
central wing member 58 has a pocket 52 which surrounds at
least a postion of the adjacent ends of cach lateral wing
member to retain and locate the adjacent ends. During
rotation. the pocket 52 guides and aligns the adjacent ends
of the lateral wing members.

Central hinge structurc is provided to attach the ceatral
wing member 58 to the hood 26. The central hinge structure
includes a central hinge 66 for securely attaching the centrat
wing member to the hood. Adjacent cnds 36,46 of the lateral
wing members 34.44 are attached to the hood 26 through the
central wing member 50 and the central hinge 66. The
central hinge 66 defines a central hinge axis 68 and permits
rotational movement of the central wing member about the
central hinge axis. As best shown in FIGS. 3 and 5, the
ceatral hinge 66 has a mounting plate 70 which extends
underneath the hood 26 in a direction away from the front 24
of the vehicle 22. 1t is to be appreciated that various other
structizes could be used for hingedly attaching the central
wing member to the hood besides the ceatral hinge shown.

The first lateral hinge 56, the second lateral hinge 58, and
the central hinge 66 cooperate to permit rotational move-
ment of the vehicle shield 32 between the open position
shown in FIG. 1 and the closed position shown in FIG. 2.
The present invention permits rotational movement of the
vehicle shield 32 such that the front edge 74 of the vehicle
shield follows the contouss of the front 24 of the vehicle 22
during rotation. As shown in FIG. 3. the contour of the front
of the vehicle is such that the first hinge axis 60 and the
second hinge axis 62 do not lic on the same siraight line,
Furthermare. the central hinge axis 68 lics on a different line
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from either the first hinge axis 60 or the second hinge axis
62. Since the first lateral hinge 56 and the second lateral
hinge 58 are sccurcly fastened to the respective lateral wing
members 34,44 and the hinges permit rotational movement
of the lateral wing members about cach respective hinge axis
while restraining longitudinal movement. the adjacent ends
36.46 of the lateral wing members will move relative to cach
other. The ceatral wing member 58 permits relative move-
ment while simultaneously cooperating with the lateral wing
members to present the continuous aifflow engaging surface
54 across the front 24 of the vehicle 22. FIGS. 8 and 9 best
illustrate the relative movement between adjacent cods
3646 of the lateral wing members 34.44 during rotation of
the vehicle shicld 32. FIG. 8 illustrates the position of the
adjacent cnds 36.46 when the vehicle shield 32 is in the
closed position. FIG, 9 ilinsirates the position of the adjacent
ends relative to each other when the vehicle shield is in the
open position. During rofation, the adjacent ends 36.46 are
maintained within the pocket 52 of the central wing member
£0. The structure of the central wing member 5 permits the
first lateral wing member 34, the central wing member 50.
and the second lateral wing member 44 to rotate as a unit as
the vehicle shield 32 is moved between the open and closed
positions while presenting the continuous airflow cogaging
surface across a portion of the front 24 of the vehicle 22 in
alt positions of the vehicle shield.

The first preferred embodiment of the vehicle shield
shown in FIGS, 1-9 preferably further includes two feader
protector portions 72,73 cach extending from cach lateral
wing member 34.44 such that a portion of the feader 28 on
cither side of the vehicle 22 is protected from contact with
the airfiow. FIGS. 1-3 best illustrate the fender protector
portions 72.73. Preferably, the fender protector portions
72,73 arc integrally formed with the lateral wing members
34.44. The fender protector portions 72, 73 cooperate with
the lateral wing members 34.44 and the central wing mem-
ber %0 10 preseat the continuouns airflow engaging surface 54
extending across a portion of the front 24 of the vehicle 22
which protects partions of the hood 26 and portions of the
fenders 28 from contact with the airflow. In the preferred
embodiment shown, each fender protectar portion 72.73 is
curved from the front 24 of the vehicle 22 in g direction
toward the rear of the vehicle wrapping around the fender's
leading edge 29 defined by the top front and side corner
surfaces 31. 33 vehicles to present 3 more aerodynamic
surface as shown in FIGS. 1-3.

In the first preferred embodiment. the vehicle shield 32
has structure for releasably locking ar clamping the vehicle
shicld in the open position and in the closed position. More
preferably, the vehicle shicld 32 also has structhwre for
variably positioning and locking the vehicle shicld in posi-
tions between the open and closed positions. In the prefared
embodiment. the structure for variably positioning and lock-
ing the vehicle shield into position is a ratchet arrangement
80 best llustrated in the cross-sectional views of FIG. 6 and
FIG. 7. The ratchet arrangement 80 is mounted between the
central wing member 56 and the central hinge 66.

The ratchet arangement 89 generally includes a set of
ratchet tecth 82 which are securably engaged by a pivotally
mounted ratchet pawl 84. A ratchet spring 86 biases the
ratchet pawl B4 into the locked position. To release the
ratchet paw] B4 from the ratchet teeth 82 to permit rotational
movement of the vehicle shield 32 1o a new position. &
ratchet lever 88 attached to the ratchet pawl 84 is pulled in
a generally downward direction. away from the vehicle
shicld 32 When the ratchet pawl 84 is no longer engaging
the ratchet teeth 82. the vehicle shicld 32 is freely rotatable.
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Once the ratchet lever 88 is releascd after the vehicle shield
is rotated. the ratchet spring 86 biases the ratchet lever 87
such that the ratchets pawl 84 engages the ratchet teeth 82
10 lock the vehicle shield 32 into the new position. FIG. 7
{llustrates the position of the ratchet pawl 84 relative to the
ratchet teeth 82 when the vehicle shield 32 has been moved
and locked into 2 new position from the position shown in
FIG. 6. It is to be appreciated that various other structures
conld be used for variably positioning and locking the
vehicle shicld in various positions besides the rachet
arrangement shown.

The ratchet arangement 84 is preferably a one way
catchet such that to move the vehicle field 32 to a more open
position does not require manual movement of the ratchet
lever 88. Movement of the vehicle shield to a more open
position can be effected by merely applying a wansverse
force to the vehicle shieid. In that case. the ratchet arrange-
ment 89 prevents the vehicle shield 32 from moving toward
a more closed position during operation by acting to oppose
the forces acting on the vehicle shicld relative to the hinge
axes caused by airflow engaging the vehicle shield. A second
spring shown in FIG. 5. can be added to the central hinge 50
to bias the vehicle shicld 32 in a downward direction against
the ratchet pawl 84.

As noted above, the lateral wing members 3444 are
preferably elongate structures having thicknesses which are
rauch smaller reiative to the lengths and the widths. When
the lateral wing members are exposed to airflow in &
direction generally transverse to the airflow engaging sur-
face S4. the lateral wing members may have a tendency to
fiex or twist. The twisting results from the distal ends 38.48
of (he lateral wing members being hingedly attached to the
hood 26 along the lower edges 4042 of the lateral wing
members. Unlike the central hinge wing member 50 which
firmly locks the adjacent ends 3646 of the latcral wing
members into position through the ratchet apparatus 86, the
1ateral hinges 56,58 are not provided with locking structure
and are freely rotatable in the preferred embodiment. The
distal ends of the lateral wing members may have a tendency
to twist or flex relative to the rest of the lateral wing
members as & result of airflow engaging the vehicle shield
during operation.

To address this problem. the first preferred embodiment of
the vehicle shield 32 preferably further includes structure for
supporting and stiffening each lateral wing member 34, 44
to reduce twisting movement of the distal ends 38,48 rclative
to the adjacent ends 36.46. The suppart structurc includes
two torsion bars 92. each rigidly mounted to the contral wing
member 50 and cach rigidly mounted to the distal ends of
one the lateral wing members. FIG, 5 illustrates the rigid
connection of the torsion bars 92 to the central hinge 50
through arms $4. FIG. 4 illustrates the rigid connection of
one of the torsion bars 92 to a platc 96 of the first latcral
hinge 56. The torsion bars 92 help to stabilize the lateral
wing members 34.44 by acting as springs to prevent the
distal ends 38.48 of the lateral wing members from twisting
during operation. By preventing twisting, the torsion bars 92
also assist in rotation of the vehicle shicid 32 as a unit
between positions and permit rotation of the vehicle shicld
32 to ocour by mercly applying a force transverse to the
central wing member. The torsion bars 92 further help to
make the attachment of each lateral wing member to the
central wing member more sccure. It is anticipated that the
torsion bars 92 could be used with a wide vadety of
adjustahle vehicle shields in addition to the embodiment of
the vehicie shield 10 shown in FIGS. 1-7.

In the first preferred cmbodiment, the first and second
lateral wing members 34.44 are preferably madc from a
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lightweight material, such as plastic, which is eat least
partially transparent. The lateral wing members are suffi-
ciently transparent such that visibility is not excessively
obstructed when the vehicle shield is in the open position.

5 The transparesl material is preferably also of the type that
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car be colored with various tints.

Referring now to FIGS. 18-14, a scoond preferred
embodiment of a vehicle shield 108 is illustrated according
10 the principles of the present invention. As shown in FIG.
10, the vehicle shield 180 is mounted to a front 112 of a
vehicie 110 having a hood 114, two froot fenders 1186, and
a front windshicld 118. The front finder includes a leading
edge 129 comprising top front and sids corner surfaces 131,
133. The vechicle shicld 100 includes a hood protector
portion 13 extending across the front 112 of the vehicle 110
to protect a front surface 124 of the hood 114 from contact
with airflow, as is best shown in FIG. 12. A fender protector
portion 132 cxtends from each end of the hood protector
portion 13 to protect a partion of the fenders 116 of the
vehicle from contact with the aifflow,

The hood protector portion 13@ and the fender protector
portions 132 cooperate to present a continuous airflow
engaging sinface 134 as shown in FIG. 13. FIG, 190 illus-
trates the airflow engaging surface 134 extending across a
portion of the front 112 of the vehicle 110 to protect the front
surface 120 of the hood 114 and portions of the fenders 116
from contact with the airflow. Preferably. the fender protec-
tor portions 132 are curved toward the rear of the vehicle
wrapping around the fender’s leading edge 129 defined by
the top front and side corner surfaces 131, 133 to prescat &
more acrodynamic surface as is best shown in FIG. 14.

In the preferred embodiment shown. the vehicle shicld
109 has an airflow deflector postion 136 extending from a
back cdge 138 of the hood protector portion 130. As shown
in FIG. 12. the airflow deflector portion diverges away from
the hood 114 and deflects airflow away from the windshicld
118. The airflow defiector pottion 136 extends away from
the hood and terminates in an upwardly curving lip 148. The
asirflow deflector portion 136 cooperates with the hood
protector portion 138 and the fender protectar portions 132
to form the continuous airflow engaging surface 134 across
the front 112 of the vehicle 118 a5 is best shown in FIG. 10.

Preferably. the vehicle shicid 188 shown in FIGS. 16-14
has the hood protector portion 138, the fender protector
portions 132 and the airflow deflector portion 136 which are
formed as a continuous and integral unit. The vehicle shield
180 shown Is preferably formed from a lightweight material,
such as plastic, which is also preferably at least partially
transparent. The material is also preferably of the type that
can be colared with various tints such that the vehicle shield
is tinted yet sufficiently transparent that visibility is not
excessively cbstructed.

The preferred vehicle shicld 180 further includes structure
for use in mounting the vehicle shicld to the front 112 of the
vehicle 100. As best shown in FIG. 14, the vehicle shicld 108
includes a mounting member 142 exteading from a froat
edge 144 of the hood protector portion 138 underneath the
hood 114, Holes 146 are present in the mounting member
142 to permit aftachment of the vchicle shicld 180 to an
underneath portion of the hood 114 by screws or other
similar attachment devices (oot shown). It is to be appreci-
ated that various other mounting structures coiild be pro-
vided to mount the vehiclc shicld to the front of the vchicle.

Refeming now to FIGS. 15-19, which illustrate a third
prefesred embodiment of a vehicle shicld 200 according to
the principles of the preseat invention. the vehicle shield is
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shown mounted to a front 212 of a vehicle 210. The vehicle
has a hood 214, two fenders 216, and a windshicld 218. The
vehicle shield 200 includes a hood protector portion 238
extending across the front 212 of the vehicle 210, As is best
shown in FIG. 17. the hood protector portion 230 includes
a first protector portion 232 surrounding a front surface 222
of the hood 214. The hood protector portion 234 further
includes a second protector portion 234 smrounding a
portion of a top surface 220 of the hood 214 extending from
the front surface 222 toward the windshield 218 in a general
horizontal direction. The second protector portion 234
extends from the first protector portion 232 toward the
windshicld 218 in substantial conformity with the hood 214
end generally follows the contours of the hood as is best
shown in the cross-sectional view of FIG. 17. The second
protector portion 234 terminates in a back edge 238 which
is removed from the front surface 222 of the hood. The first
protector portion 232 and the second protector portion 2
cooperate to provide a continuous airflow engaging surface
236 across the front 212 of the vehicle 214 to protect the
hood 214 from contact with the airflow as is best shown in
FIGS. 18 and 18.

The vehicle shicld 200 further has an airflow deflecter
portion 242 extending from the back cdge 238 of the second
protector portion 234, The airflow deflector partion 242
diverges away from the hood 214 as shown in FIG. 17 and
defiects airflow away from the windshicld 218 of the
vehicle, As is best shown in FIG. 16, the airfflow deflector
portion 242 is moved substantially back from the front 212
of the vehicle and is positioned toward the windshield 218.
The airflow deflector portion 242 and the hood protector
portion 234 cooperate to form the continuous airflow engag-
ing surface 236 extending from a front edge 246 of the hood
protector portion to 2 back edge 244 of the airflow deflector
portion, Because the airflow defiector portion 242 is posi-
tioned toward the windshield away from the front of the
vehicle. the airflow deflector portion produces less drag than
if the airflow deflector portion were located at the front of
the vehicle. In addition, the airfiow deflector portion is more
efficient and has less distance to deflect than an airflow
deflector portion located adjacent the front of the vehidle.

As is best shown in FIG. 19. the preferred vehicle shield
2840 has mouating tabs 246 on the front edge 248 of the hood
protector portion ZM. The mounting tabs 246 extend under-
neath the hood 214 to permit attachment of the vehicle shield
280 1o the hood by mounting screws or similar devices (now
shown). It is to be appreciated that various other mounting
structures could be provided to mount the vehicle shield to
the front of the vehicle.

Preferably. the vehicle shicld 204 further includes a fender
protector portion 248 on each cad of the hood protector
portion 230. The fender protector portions 248 protect
portions of the front fenders 216 from contact with the
airflow. The fender protector portions 248 cooperate with the
airflow deflector portion 242 and the hood protectar portion
23 to form the continmous airflow engaging surface 236
spanning the front of the vehicle as is best shown in FIG. 18,
In the prefermed embodiment shown, the fender protector
partions 248 arc curved toward the rear of the vehicle to
Present a8 more acrodynamic surface.

The vehicle shicld 200 is preferably made of lightweight
material. In the embodiment shown in FIGS. 15-19. the
vehicle shicld is constructed as two pieces whercin the hood
protector portion 238 and the fender protector portions 248
are made from a fiberglass material and the airfflow deflector
portion 242 is made from a lightweight, transparent plastic
material. More preferably, the airflow deflector portion 242
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is madc from a plastic material that is tintable such that the
airflow deflector portion is colored yet visibility is not
excessively restricted.

FIG. 20 illustrates a fourth preferred embodiment of a
vehicle shield 300. The fourth preferred embodiment of the
vehicle shield is similar to the third preferred embodiment in
that it has a hood protector portion 330 at a front of a vehicle
{nol shown) and an airflow deflector portion 342 moved
back toward a windshield (not shown). The vehicle shield is
different in that it has a differently configured first protector
portion 332 of the hood protector portion 338. As shown in
FIG. 28, the first protector portion 332 angles from a front
edge 340 toward the rear of the vehicle instead of angling
from the front edge in a direction toward the front of the
vehicle.

It is to be understood, that even though pumerous char-
acteristics and advantages of the inveation have been set
forth in the foregoing description. together with details of
the structure and function of the invention, the disclosure is
illustrative only. and changes may be made in detail. espe-
cially in matters of shape. size. and arrangement of the parts
within the principles of the invention to the full extent
indicated by the broad gencral meszning of the texms in
which the appended claims arc meaning of the terms in
which the appended claims are expressed.

What is claimed is:

1. A motor vehicle having a hood and fender protected
from denting or marring from stones or other hard object
comprising:

a motor vehicle having a hood and fender arrangement
wherein the hood does not include the vehicle's top
front and side corner surfaces which farm a lcading
cdge of the vehicle's fender;

4 shield device mounted to said hood, said shield device
comprising a bood protector partion having a first end
and a second end and a front edge and a back edge, and
a fender protector portion located adjacent at least one
of said ends of said bood protector portion; and

a mounting meruber for mounting to the vehicle’s hood,
said mounting member extending rearwardly from the
front edge of thc hood protector portion. ¢xtending
underneath the hood and mounted to the hood’s under-
side;

whercin said hood protectar portion extends from said
first end. adjacent a froat left portiop of said hood.
outwardly across a front surface of the hood to said
second end. adjacent a front right postion of said hood,
said hood protector generally extends forwardly away
from the hood at said front edge. and continues (o then
curve upwatdly and rearwardly over the hood’s front
surface to the back edge of the hood protector partion;

wherein sald fender protector portion is constructed to
wrap arcand the leading edge of the fender;

wherein when the hood is moved to an open position to
expose the vehicle's engine. the fender proiccior por-
tion moves in unison with the hood away from the
vehicle’s top front and side corner surfaces comypeising
the leading edge of the vehicle's fender; and

wherein the device is made of a material capable of
holding its own shape so that stones and other hard
objects striking the device are deflected without denting
or marring the hood or fender underneath.

2. The motor vehicle according to claim 1. wherein said
shisld device further comprises an airflow deflector portion
aftached to the back edge of said hood protector portion.

3.The motor vehicle according 10 claim 2. wherein said
shield device is formed as a continuous and intcgral unit.
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4. The motar vehicle according to claim 3, wherein said the hood protector and fender protector portions do not
shicld device is made from a plastic material. damage the hood and fender through contact. also so that dirt

§. The motor vehicle according to claim 4. whereln said and debris are more casily removed when trapped between
shield device is made from a transparcnt plastic material. the device and the vehicle, and further so that moisture
6. The motor vehicle according to claims 1, wherein sald 5 between the device and vehicle can more easily dry out
mounting member is constructed and arranged for displacing without removal of the device from the vehicle.
the hood and tender protector partions a distance away from
the hood and fender so that. when mounted 1o the vehicle. * * & % *




