Office de la Proprieté Canadian CA 2617871 C 2011/01/04

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 61 7 871
Un organisme An agency of

d'Industrie Canada Industry Canada (12) BREVET CANADIEN

CANADIAN PATENT
13) C

(22) Date de depot/Filing Date: 2008/01/09 (51) Cl.Int./Int.Cl. F47H 5/26 (2006.01),

. . : . B60J 1/04 (2006.01), B60J 1/20(2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2008/12/04 B60.J 3/00(2006.01). F41H 7/04(2006.01)
(45) Date de délivrance/lssue Date: 2011/01/04

(72) Inventeurs/Inventors:
(30) Priorité/Priority: 2007/06/04 (US11/757,863) GROVE, LEE A., US:

RHOAD, DONALD F., US

(73) Proprietaire/Owner:
DEFENSE CONSULTING SERVICES, INC., US

(74) Agent: BORDEN LADNER GERVAIS LLP

(54) Titre : CACHE POUR GLACE DE VEHICULE
(54) Title: VEHICLE WINDOW COVER

(57) Abréegée/Abstract:

A window cover for a military vehicle which includes both upper and lower armored plates angled away from an underlying vehicle
window, one of the reflectors being pivotable. The window cover allows an occupant of the vehicle to view outside the vehicle
window, as light is reflected off an upper reflector to a lower reflector and toward an occupant of the vehicle. A filter Is placead
between the upper and lower reflectors to filter out a portion of light reflected. The filter may also provide a collimation function.

SoTEN 7 [ ] ]
EORUIORIOR . o
Y T 7 7
b‘ --..-‘

R

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02617871 2008-01-09

ABSTRACT

A window cover for a military vehicle which includes both upper and lower
armored plates angled away from an underlying vehicle window, one of the reflectors
being pivotable. The window cover allows an occupant of the vehicle to view outside the
vehicle window, as light is reflected off an upper reflector to a lower reflector and toward
an occupant of the vehicle. A filter is placed between the upper and lower reflectors to

filter out a portion of light reflected. The filter may also provide a collimation function.
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VEHICLE WINDOW COVER

BACKGROUND OF THE INVENTION
1. Field of the Invention

U.S. Patent No. 7,225,718 discloses a device for using reflectors to see out of a
military vehicle window. The device uses an upper armored plate with reflective covering
disposed on its underside. A lower reflector is placed below the upper plate and ahead of
a lower armored plate. This configuration enables an occupant of the vehicle to see out
windows of a military vehicle and remain protected from projectiles fired at the vehicle.
While successful, the field of view as seen by the occupant of a vehicle is not adjustable
because the reflectors are fixed in place. Also, light striking the lower retlector 1s

redirected toward a vehicle occupant’s eyes without being filtered.
SUMMARY OF THE INVENTION

The present invention is an improvement for a window cover used for viewing out
of a window. The window cover has a lower armored plate that has an outer side and an
inner side angled away from an underlying window. The inner side is located adjacent
and in front of the window and a lower reflector overlies the inner side of the lower
armored plate. An upper reflector angled is angled away from the underlying window and
positioned at least partially above the lower reflector and in front of another armored plate.
The upper reflector is penetrable by projectiles fired at the vehicle toward the window.

One of the reflectors 1s pivotable.

A filter for light is placed between the upper and lower reflectors. The filter filters

out portions of light passing through it and may also include a collimator.

An object of the invention is to provide a window cover that has an adjustable tield

of view.
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Another object of the invention is to provide a ficld of view similar to that of a

traditional window.

Another object of the invention is to provide a filter for light that passes through a

window cover for a vehicle.

Still other objects of the invention will become apparent upon reading the

following description.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of the window cover of this invention;
FIG. 2 is section view of the window cover; and

FIG. 3 1s a perspective view of the collimator.
DETAILED DESCRIPTION OF INVENTION

A window cover 10 shown in FIG. 1 is attached to a military vehicle 12, which is
preferably a military vehicle. The window cover 10 is used over a window 14, as shown
in FIG. 1, of vehicle 12. The window cover 10 is removably mounted in place on the
vehicle by suitable fasteners. As seen in FIG. 2, an occupant 18 of the military vehicle 12
1s able to utilize the window cover 10 to have an unobstructed view through the vehicle
window 14 with protection from bullets 15 or similar projectiles fires at the window and

the vehicle occupant.

As turther seen in FIG. 2 the window cover 10 includes a viewing window 20 that
1s mounted to a box 22. Window 20 is preferably of a plastic construction. An O-ring seal
23 1s used around the perimeter of the viewing window 20 to prevent entry of water or
sand into the box 22. Behind the viewing window 20 is an upper reflector 24. The upper
reflector 24 is movable as shown in FIG. 3. The upper reflector 24 is above a lower
retlector 26 which is stationary and has a mirrored reflective surface. The upper reflector
24 is 1n front of an armored upper armored plate 27 and the lower reflector is behind lower
armored plate 16. The box 22 could be inverted as well. In that case, the upper reflector
24 would be movable and below the lower reflector 26 which would be fixed behind
armored plate 16. The occupant 18 would initially view the lower reflector 26 which
would be in the upper position. In the configuration shown in FIG. 2, the upper reflector

24 has reflective lower layer 28 which is preferably a polymer mirror or a polished metal
2
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mirror surface that is attached to a substrate 30. The substrate 30 1s preferably made of
aluminum honeycomb, lightweight foam, or plastic material that adds structural integrity
to the top layer 28 of the upper reflector 24. A light filter 31 is placed between the upper

and lower reflectors 24, 26.

An occupant 18 of the military vehicle 12 can change his field of view by pivoting
the upper reflector 24. This may be done with a crank 32 attached to a worm gear
assembly 34 as shown in FIG. 3. Pivoting the upper retlector 24 may also be
accomplished by alternative means such as hydraulics, pneumatics, or cables. The light
reflected from the upper reflector 24 to the lower reflector 26 passes through the filter 31.
The filter 31 1s made of a light filtering material which filters out portions of the light that
may be harmful to the eyes of an occupant 18 of the vehicle. Another function of the filter
31 1s to collimate light reaching the lower reflector to prevent the occupant from seeing
extraneous objects. Extraneous objects are things which the occupant 18 would see when
looking into the window cover that are not outside the vehicle itself. Examples of
extraneous objects are parts of the inside of the sealed box 22, or mounting hardware for
the upper mirror. The collimating function of the filter 31 ensures that the light reaching
the occupant’s eyes is only that reflected from the upper reflector 24 as opposed to light
reflected from objects within the window cover 10, which would be distracting to an
occupant. This provides a field of view to the occupant that approximates what he would
see if looking through a traditional window. The collimation function of the filter 31 is
achieved by painting the perimeter of the filter 31 with an opaque color that blocks all
light in the painted area 33, which is shown in FIG. 3. Light may also be blocked by

adding a layer of opaque material such as sheet metal over the filter to block light in what

1s shown as the painted area 33.

During use an occupant 18 looks through window 14 as would be done in the
absence of the window cover 10 of this invention. Light that enters the viewing window
20 is reflected downward from the upper reflector 24 to the lower reflector 26 and then on
to the occupant’s 18 eyes. When the occupant 18 wishes to change the view he can see, he
may change the position of the upper reflector 24 by using the crank 32. An external
mirror 29 is placed above the viewing window 20 which will enhance the range of view
available to the occupant 18 by allowing him to see objects close to the vehicle 12.

Window 14 is bulletproof glass. Since the window 14 is behind armor projectiles 15 will
3
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not strike it. Projectiles 15 fired at the vehicle 12 can pierce the viewing window 20 and
continue through the upper reflector 24 as shown in FIG. 2. The projectiles 15 will then
strike the upper armored plate 27. The projectiles will leave holes in the upper reflector 24

that are the size of the projectile 15. This will allow a number of projectiles 15 to strike

the viewing window 20 and the upper reflector 24 without obstructing the occupant’s 18

vView.

The detailed description related herein is meant only to exemplify the preferred
embodiment of the invention to enable those skilled in the art to make and use it. The
subject invention is not to be limited to the details given above for the preferred

embodiment, but may be modified within the scope of the impending claims.
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WHAT IS CLAIMED IS:

1. A window cover for a vehicle, said cover comprising:

a lower armored plate having an outer side and an inner side angled away from an
underlying window with the inner side located adjacent and in front of said window;

a lower reflector overlying the inner side of the lower armored plate; and

an upper reflector angled away from the underlying window and positioned at least
partially above the lower reflector and in front of another armored plate, the upper
reflector penetrable by a projectile fired at the vehicle toward the window;

one of said lower or upper reflectors being pivotable to vary the view of a vehicle

occupant from the window.

2. A window cover as claimed in claim 1, wherein said upper reflector when

penetrated by said projectile has a hole formed therein the size of said projectile.

3. The window cover of claim 1 wherein the upper reflector includes a bottom layer

of reflective material and a top layer of structurally rigid but lightweight material.

4. A window cover as claimed in claim 1, including a third reflector positioned
above the lower reflector and in front of the upper reflector to allow a view other than that

provided by only the upper reflector.

5. A window cover for a vehicle, said cover comprising:

a lower armored plate having an outer side and an inner side angled away from an
underlying window with the inner side located adjacent and in front of said window;

a lower reflector for light overlying the inner side of the lower armored plate; and

an upper retlector for light angled away from the underlying window and
positioned in at least partially above the lower reflector and in front of another armored
plate, the upper reflector penetrable by a projectile fired at the vehicle toward the window:

one of said lower or upper reflectors being pivotable to vary the view by a vehicle

occupant from the window; and

a filter for filtering out a portion of said light.
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6. A window cover for a vehicle as claimed in claim 5, wherein said filter includes a

collimator.
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