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EXTERNAL MOUNTED ELECTRO-OPTIC
SIGHT FOR A VEHICLE

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

[0001] The invention described herein was made in the
performance of official duties by employees of the Depart-
ment of the Navy and may be manufactured, used and
licensed by or for the United States Government for any
governmental purpose without payment of any royalties
thereon.

BACKGROUND

[0002] The present invention relates generally to devices
for holding one or more electro-optical devices, and, more
particularly, to devices for holding one or more electro-optic
devices and orienting the one or more electro-optic devices.
[0003] Vehicles, such as tanks and personnel carriers, have
traditionally included a periscope system which is extended
from an interior of the vehicle to monitor the environment.
The periscope system includes various electro-optic compo-
nents. The periscope system takes up space in the interior the
vehicle.

SUMMARY

[0004] In an exemplary embodiment of the present disclo-
sure, an electro-optic unit for mounting to a vehicle is pro-
vided. The electro-optic unit comprising a base; a housing
including therein at least one of a visible band camera, a
thermal imager, a laser pointing device, a laser designator,
and a laser rangefinder; a first upstanding guard member
supported by the base; a second upstanding guard member
supported by the base; at least one motor supported by the
base. The housing being positioned between the first upstand-
ing guard member and the second upstanding guard member
and being rotatable by the at least one motor relative to the
first upstanding guard member and the second upstanding
guard member.

[0005] In another exemplary embodiment of the present
disclosure, a vehicle is provided. The vehicle comprising a
plurality of ground engaging members; a frame supported by
the plurality of ground engaging members; a prime mover
supported by the frame and operatively coupled to at least one
of the plurality of ground engaging members to propel the
vehicle; a skin covering at least a portion of the frame; the skin
defining an exterior of the vehicle; and an electro-optic unit
supported by the frame. The electro-optic unit including a
housing supporting therein at least one of a visible band
camera, a thermal imager, a laser pointing device, a laser
designator, and a laser rangefinder and at least one optical
window in an exterior of the housing. The housing being
moveable in a single degree of freedom relative to the skin
between a stored position and a use position. The housing
remaining outside of the skin in both the stored position and
the use position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The foregoing aspects and many of the attendant
advantages of this invention will become more readily appre-
ciated as the same become better understood by reference to
the following detailed description when taken in conjunction
with the accompanying drawings.
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[0007] FIG. 1 illustrates a side view of an exemplary
vehicle having an exemplary eletro-optic unit coupled to a
skin of the vehicle;

[0008] FIG. 2 illustrates a perspective view of the exem-
plary vehicle of FIG. 1;

[0009] FIG. 3 illustrates a representative view of the elec-
tro-optic unit of FIG. 1;

[0010] FIG. 4, illustrates an exploded view of portions of
the electro-optic unit of FIG. 1;

[0011] FIG. 5 illustrates a stored position of the electro-
optic unit of FIG. 1;

[0012] FIG. 6 illustrates a second use position of the elec-
tro-optic unit of FIG. 1;

[0013] FIG. 7 illustrates a sectional view of the electro-
optic unit of FIG. 5 along lines 7-7 in FIG. 5;

[0014] FIG. 8 illustrates a slip ring configuration for pro-
viding electrical connection between the electro-optic
devices housed within a housing of the electro-optic unit of
FIG. 5 and the user inputs and displays within an operator area
of the vehicle of FIG. 1;

[0015] FIG.9illustrates a side view of the electro-optic unit
of FIG. 1 in the stored position of FIG. 5;

[0016] FIG. 10 illustrates a side view of the electro-optic
unit of FIG. 1 in a first use position; and

[0017] FIG. 11 illustrates a side view of the electro-optic
unit of FIG. 1 in the second use position of FIG. 6.

[0018] Corresponding reference characters indicate corre-
sponding parts throughout the several views. Although the
drawings represent embodiments of various features and
components according to the present invention, the drawings
are not necessarily to scale and certain features may be exag-
gerated in order to better illustrate and explain the present
invention. The exemplification set out herein illustrates
embodiments of the invention, and such exemplifications are
not to be construed as limiting the scope of the invention in
any manner.

DETAILED DESCRIPTION OF THE DRAWINGS

[0019] For the purposes of promoting an understanding of
the principles of the invention, reference will now be made to
the embodiments illustrated in the drawings, which are
described below. The embodiments disclosed below are not
intended to be exhaustive or limit the invention to the precise
form disclosed in the following detailed description. Rather,
the embodiments are chosen and described so that others
skilled in the art may utilize their teachings. It will be under-
stood that no limitation ofthe scope of the invention is thereby
intended. The invention includes any alterations and further
modifications in the illustrated devices and described meth-
ods and further applications of the principles of the invention
which would normally occur to one skilled in the art to which
the invention relates.

[0020] Referring to FIG. 1, a vehicle 10 is shown. Vehicle
10 includes a body 12 supported by a frame 11 which is in turn
supported by a plurality of ground engaging members 14. In
the illustrated embodiment, the ground engaging members 14
include a first set of wheels 16 and a second set of wheels 18.
Other exemplary ground engaging members 14 include
tracks and other suitable ground engaging members. At least
aportion of wheels 16 and wheels 18 are powered by a prime
mover, illustratively an engine 21, to propel vehicle 10. Other
exemplary prime movers include electric motors and other
suitable devices for powering vehicle 10.
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[0021] Vehicle 10 includes a first portion 20 and a second
portion 22. Second portion 22 is rotatable relative to first
portion 20 about an axis 24 in direction 26 and direction 28. In
one embodiment, second portion 22 is rotatable relative to
first portion 20 only about axis 24. In this embodiment, sec-
ond portion 22 has a single degree of freedom relative to first
portion 20.

[0022] Vehicle 10 includes an operator area 30. An entrance
to operator area 30 is through door 32. In one embodiment,
second portion 22 is a movable platform and operator area 30
rotates with second portion 22. An exemplary moveable plat-
formis a turret. In one embodiment, operator area 30 does not
rotate with second portion 22. In operator area 30 one or more
persons are positioned who through various controls control
the movement of vehicle 10 and the movement of second
portion 22 relative to first portion 20.

[0023] In one embodiment, vehicle 10 supports a weapon
40. Exemplary weapons include water cannons, projectile
launching devices, and other suitable weapon devices. In one
embodiment, weapon 40 is supported by and rotates with
second portion 22. In one example, weapon 40 is rotatably
mounted to second portion 22 and is able to move in one or
more directions relative to second portion 22. In one embodi-
ment, weapon 40 is mounted on first portion 20 and does not
move with second portion 22. In one example, weapon 40 is
rotatably mounted to first portion 20 and is able to move in
one or more directions relative to first portion 20.

[0024] Second portion 22 also supports an electro-optic
unit 100. Electro-optic unit 100 also moves with second por-
tion 22. As explained herein, in one embodiment, electro-
optic unit 100 is moveable relative to second portion 22. The
exterior of first portion 20 and second portion 22 form a skin
34 of vehicle 10. Electro-optic unit 100 is mounted to skin 34
of second portion 22. In one embodiment, electro-optic unit
100 is secured to skin 34 with an adhesive. In one embodi-
ment, electro-optic unit 100 is secured to skin 34 by bolting
the electro-optic unit 100 to skin 34.

[0025] Referring to FIG. 3, an exemplary embodiment of
electro-optic unit 100 is shown. The electro-optic unit 100 is
coupled to a pair of motors, illustratively pancake motors 106
and 108, which move electro-optic unit 100 in a single degree
of rotational movement (up and down) about axis 144. In the
illustrated embodiment, axis 144 is a horizontal axis. In one
embodiment, only a single pancake motor is used and the
other side of electro-optic unit 100 is rotatable about a bear-
ing. A front face 104 of'a housing 102 of electro-optic unit 100
includes a plurality of optical windows which correspond to
various electro-optic devices housed within electro-optic unit
100. A first optical window 112 corresponds to a visible band
camera 114. An exemplary visible band camera is a CCD
camera. A second optical window 116 corresponds to a ther-
mal imager 118. A third optical window 120 corresponds to a
laser pointing device 122 which can either be a visible laser or
an infrared laser. Laser pointing device 122 provides an opti-
cal spot on an object which may be used to locate the object.
In one embodiment, a laser designator is provided instead of
the laser pointing device 122. A laser designator provides an
optical spot on an object which may be used to locate the
object; the optical spot is typically pulsed to uniquely identify
the optical spot to tracking devices. The last two remaining
optical windows 123 and 126 correspond to a rangefinder
device 128. Rangefinder device 128 determines a range from
electro-optic unit 100 to an object. Any combination of vis-
ible band camera 114, thermal imager 118, laser pointing
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device 122, laser designator, and rangefinder device 128 are
collectively referred to electro-optic devices 136.

[0026] The operation of pancake motors 106 and 108 and
the various electro-optical devices 136 are controlled by a
controller 120. Controller 120 provides images and other data
to one or more user displays 122 provided in operator area 30
inside of vehicle 10 and receives input to control the pancake
motors 106 and 108 and the various electro-optical devices
from user inputs 124 provided in operator area 30 inside of
vehicle 10. Exemplary user input devices 124 include a joy-
stick hand controller and one or more buttons.

[0027] Referring to FIG. 4, electro-optic unit 100 is placed
between two upstanding guards 130 and 132 which protect
the electro-optic unit 100 from tree branches and other
obstacles that vehicle 10 may encounter as it is maneuvering.
In one embodiment, upstanding guards 130 and 132 are made
of a ballistic material which protects the electro-optic unit
100 from projectiles fired towards electro-optic unit 100.
Exemplary ballistic materials include steel plates, ceramic,
KEVLAR brand material, and other suitable materials
designed to prevent penetration by projectiles. The two
upstanding guards 130 and 132 form a generally box-like
structure to protect housing 102. Guards 130 and 132 are
secured to a base member 134 which in turn is secured to skin
34 of vehicle 10. Guards 130 and 132 may be secured to base
member 134 through mechanical couplers, welding, and
other suitable methods of coupling. In the illustrated embodi-
ment, each of guard 130, guard 132, and base member 134 are
plates. Electro-optic unit 100 remains on the outside of skin
34 regardless of the position of housing 102 of electro-optic
unit 100. In an alternative embodiment, electro-optic unit 100
is positioned on a motorized lift which recedes the electro-
optic unit within the skin 34 of vehicle 100 when in a stored
position and raises the electro-optic unit 100 when in a use
position.

[0028] Pancake motors 106 and 108 couple the housing 102
of the electro-optic unit 100 to guards 130 and 132 as shown
in FIG. 7. In one embodiment, pancake motors 106 and 108
are coupled to both of housing 102 and the respective
upstanding guard members 130 and 132. Pancake motors 106
and 108 provide stabilization to electro-optic devices 136 to
minimize the effect of vibrations of the vehicle 10 on the
electro-optic devices 136. In one embodiment, pancake
motors 106 and 108 are electrical motors. Each of pancake
motors 106 and 108 include a housing 138, a first portion 140
and a second portion 142. Second portion 142 is rotatable
relative to first portion 140 due to the input to the respective
pancake motor 106 and pancake motor 108 from laser point-
ing device 122 in operator area 30. Referring to FIG. 7,
second portion 142 passes through an opening 141 in the
respective guard member 130 and 132 and is coupled to
housing 102 of electro-optic unit 100. Housing 102 rotates
with second portion 142 about an axis 144. Second portion
142 may be coupled to housing 102 in any conventional way,
such as welding, press fit, interlocking threads, and other
suitable methods.

[0029] In one embodiment, second portion 142 has a hol-
low interior 150 through which control lines 152 for electro-
optic devices 136 pass. Control lines 152 are coupled to user
inputs 124 and user displays 125 which are located in operator
area 30. In the embodiment shown in FIG. 7, control lines 152
are contiguous.

[0030] In another embodiment, shown in FIG. 8, control
lines 152 are broken into two sets of control lines 154 and 156.
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Lines 154 are directly connected to electro-optic devices 136
at a first end and are coupled to a slip ring device 160 at a
second end 162. Slip ring device 160 may include a plurality
of electrically isolated inner rings, rings 166 and 168 shown,
which are electrically coupled to respective wires of control
lines 154. The inner rings 166 and 168 each make electrical
contact with a respective outer ring 170 and 172. The respec-
tive outer rings 170 and 172 each are electrically coupled with
a wire of control lines 156. In one embodiment, one of inner
rings 166 and 168 or outer rings 170 and 172 include brushes
which assist in making contact with the other of inner rings
166 and 168 or outer rings 170 and 172. Inner rings 166 and
168 move with second portion 142 while outer rings 170 and
172 remain stationary with housing 138.

[0031] Returning to FIG. 7, control lines 152 and control
lines 153 for motors 106 and 108 pass through openings 178
in base member 134. As mentioned herein, control lines 152
and control lines 153 are electrically coupled to user inputs
124 and user displays 125. Through control lines 152 user
inputs are communicated from user inputs 124 to electro-
optic devices 136 and data captured by or produced by elec-
tro-optic devices 136 are sent to user displays 125. Through
control lines 153 user inputs are communicated from user
inputs 124 to pancake motors 106 and 108. Based on these
inputs, pancake motor 106 and pancake motor 108 alter the
orientation of electro-optic unit 100 about axis 144. In one
embodiment, user inputs 124 include buttons for preset posi-
tions of electro-optic housing 102, such as the stored position
of FIG. 5.

[0032] Referring to FIGS. 5 and 9, electro-optic unit 100 is
shown in a stored position. In the stored position, the optical
windows 112, 116, 120, 123, and 126 in front face 104 of
electro-optic unit 100 are hidden from view. Referring to FIG.
9, abill 180 coupled to the top ofhousing 102 extends beyond
front face 104. In one embodiment, a top member of housing
102 simply extends beyond front face 104 to create bill 180.
[0033] Bill 180 of electro-optic unit 100 rests against a
support 182 of electro-optic unit 100 when in the stored
position of FIG. 9. Referring to FIG. 10, pancake motor 106
and pancake motor 108 rotate housing 102 upward to a first
use position. When electro-optic unit 100 is coupled to skin
34, in the first use position a line 186 normal to front face 104
is angled downward from horizontal by an angle 188. In one
embodiment, the value of angle 188 is about 20 degrees.
Referring to FIGS. 6 and 11, pancake motor 106 and pancake
motor 108 rotate housing 102 upward further to a second use
position. When electro-optic unit 100 is coupled to skin 34, in
the second use position line 186 is angled upward from hori-
zontal by an angle 190. In one embodiment, the value of angle
190 is about 60 degrees.

[0034] In one embodiment, angle 188 is about 20 degrees,
angle 190 is about 60 degrees, and electro-optic devices 136
may be active at any angle between angle 188 and angle 190.
In the illustrated embodiment, both of angle 188 and angle
190 maintain front face 104 on a first side of a vertical plane
192 passing through axis 144. In one embodiment, angle 190
positions front face 104 on a second side of vertical plane 192
than angle 188 positions front face 104.

[0035] Since electro-optic unit 100 is mounted to a skin 34
of'vehicle 100, electro-optic unit 100 does not alter the enve-
lope 31 of operator area 30 regardless of whether electro-
optic unit 100 is in a stored position or a use position. Further,
the placement of electro-optic unit 100 makes it easier to
service and upgrade than traditional periscope systems.
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[0036] Inoneembodiment, atop cover (not shown) extends
from guard 130 to guard 132 and is coupled to guard 130 at
surface 196 and is coupled to guard 132 at surface 198. In one
embodiment, a back cover is also included. The back cover
follows the profile of guards 130 132 and continues down to
base member 134. In one embodiment, the top cover and the
back cover are combined in a single cover. In one embodi-
ment, the top cover and the back cover are made of a ballistic
material which protects the electro-optic unit 100 from pro-
jectiles fired towards electro-optic unit 100.

[0037] While this invention has been described as having
an exemplary design, the present invention may be further
modified within the spirit and scope of this disclosure. This
application is therefore intended to cover any variations, uses,
or adaptations of the invention using its general principles.
Further, this application is intended to cover such departures
from the present disclosure as come within known or custom-
ary practice in the art to which this invention pertains.

1. An electro-optic unit for mounting to a vehicle; the
electro-optic unit comprising:

a base;

a housing including therein at least one of a visible band
camera, a thermal imager, a laser pointing device, a laser
designator, and a laser rangefinder;

a first upstanding guard member supported by the base;

a second upstanding guard member supported by the base;

at least one motor supported by the base, wherein the
housing is positioned between the first upstanding guard
member and the second upstanding guard member and is
rotatable by the at least one motor relative to the first
upstanding guard member and the second upstanding
guard member.

2. The electro-optic unit of claim 1, wherein the housing is
rotatable in a single degree of freedom relative to the first
upstanding guard member and the second upstanding guard
member.

3. The electro-optic unit of claim 2, wherein the first
upstanding guard member and the second upstanding guard
member are made of a ballistic material.

4. The electro-optic unit of claim 2, wherein the at least one
motor is a pancake electrical motor which is coupled to one of
the housing and the first upstanding guard member.

5. The electro-optic unit of claim 4, wherein the pancake
electrical motor includes a hollow support shaft through
which control wires from the at least one of a visible band
camera, a thermal imager, a laser pointing device, a laser
designator, and a laser rangefinder passes.

6. The electro-optic unit of claim 4, wherein the pancake
electrical motor includes a slip ring through which control
wires from the at least one of a visible band camera, a thermal
imager, a laser pointing device, a laser designator, and a laser
rangefinder passes are coupled to a user input.

7. The electro-optic unit of claim 1, wherein the housing
includes at least one optical window which is aligned with the
atleast one ofthe visible band camera, the thermal imager, the
laser pointing device, the laser designator, and the laser
rangefinder, the housing being moveable between a stored
position wherein the at least one optical window is hidden
from an exterior of the electro-optic unit and a use position
wherein the at least one optical window is visible from the
exterior of the electro-optic unit.
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8. The electro-optic unit of claim 7, wherein the housing
includes a bill which extends beyond a front face of the
housing, the front face including the at least one optical
window.

9. The electro-optic unit of claim 8, wherein the bill and the
base cooperate to hide the at least one optical window from
the exterior of the electro-optic unit when the housing is in the
stored position.

10. A vehicle, comprising

a plurality of ground engaging members;

a frame supported by the plurality of ground engaging
members;

a prime mover supported by the frame and operatively
coupled to at least one of the plurality of ground engag-
ing members to propel the vehicle;

a skin covering at least a portion of the frame; the skin
defining an exterior of the vehicle; and

an electro-optic unit supported by the frame, the electro-
optic unit including a housing supporting therein at least
one of a visible band camera, a thermal imager, a laser
pointing device, a laser designator, and a laser
rangefinder and at least one optical window in an exte-
rior of the housing, wherein the housing is moveable in
a single degree of freedom relative to the skin between a
stored position and a use position, the housing remaining
outside of the skin in both the stored position and the use
position.

11. The vehicle of claim 10, wherein the electro-optic unit
is operatively coupled to at least one user input in an interior
of'the vehicle, the at least one user input providing an input to
a motor which controls a movement of the housing.
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12. The vehicle of claim 11, wherein the single degree of
freedom of the electro-optic unit is a rotation about a hori-
zontal axis and the input is one of a clockwise rotation about
the horizontal axis and a counterclockwise rotation about the
horizontal axis.

13. The vehicle of claim 12, wherein the electro-optic unit
is operatively coupled to at least one display positioned in the
interior of the vehicle.

14. The vehicle of claim 10, further comprising a motor-
ized platform supported by the frame and rotatable relative to
the frame at least about at least one axis, the skin including a
first portion supported by the motorized platform and mov-
able with the motorized platform and a second portion sup-
ported by the frame and not movable with the motorized
platform.

15. The vehicle of claim 14, wherein the electro-optic unit
is supported by the motorized platform.

16. The vehicle of claim 15, wherein the single degree of
freedom of the electro-optic unit is a rotation about a hori-
zontal axis and the input is one of a clockwise rotation about
the horizontal axis and a counterclockwise rotation about the
horizontal axis and the at least one axis of the motorized
platform is movable relative to the horizontal axis of the
electro-optic unit.

17. The vehicle of claim 16, wherein the at least one axis is
a single axis.

18. The vehicle of claim 17, wherein the single axis is
perpendicular to the horizontal axis of the electro-optic unit.

19. The vehicle of claim 18, wherein the single axis is a
vertical axis.



