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SHLESINGER, ARKWRIGHT & G ARVEY LLP A trailer hitch-mounted reverse sensmg'device for 'a vehicle 
suite 600 1420 King street for mdicatmg to the dr1ver an object behind the veh1cle com 
Alexandr’ia VA 22314 prises a housmg W1th an extenslon extendmg from the hous 

’ ing. The extension is con?gured to be removably received 
Within a receiver of a towing hitch. The housing includes a 

(21) Appl. No.: 12/073,739 front face having a central portion, and ?rst and second end 
portions. The ?rst and second portions are angled such that a 

. _ line transverse to either the ?rst or second end portions is 
(22) Flled' Mar‘ 10’ 2008 directed toWard the centerline of the vehicle between the front 

and rear of the vehicle. First and second sensors are disposed 
Related US. Application Data in respective ?rst and second end portions and directed 

_ _ _ _ toWard the rear of the vehicle along the transverse line. A 
(63) Commuanon of aPPhCaUOn NO- 10/976,309, ?led 011 control module is disposed Within the housing and operably 

Oct. 29, 2004, noW Pat. No. 7,341,264. connected to the sensors to determine the distance of the 
object sensed by the sensors. An indicator is operably con 
nected to the control module and activated by the control 

(60) Provisional application No. 60/516,407, ?led on Oct. module to provide an indication of distance to the object 
30, 2003. sensed by the sensors at the rear of the vehicle. 
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TRAILER HITCH MOUNTED REVERSE 
SENSING SYSTEM 

RELATED APPLICATIONS 

[0001] This application claims the priority bene?t of pro 
visional application Ser. No. 60/516,407, ?led Oct. 30, 2003, 
hereby incorporated by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to a Warning 
device that indicates the proximity of an obstructing object 
behind a vehicle moving in the reverse direction and particu 
larly to a reverse sensing device that mounts to a standard 
trailer hitch. 

BACKGROUND OF THE INVENTION 

[0003] Each year, there are over 300,000 reported reversing 
accidents, costing in excess of $1.3 billion, including out of 
pocket expenses not covered by insurance, increased premi 
ums after an accident, time Wasted in getting the vehicles 
repaired, not to mention the intangible loss of knoWing that a 
repaired vehicle is not the same as one prior to the accident. 
There is, therefore, a need for a device that Would Warn a 
driver of an obstructing object behind the vehicle as the car 
reverses. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

[0004] It is an object of the present invention to provide a 
reverse sensing device that aids in maneuvering in tight park 
ing spaces. 
[0005] It is another object of the present invention to pro 
vide a reverse sensing device that gauges the distance to an 
obstructing object, such as another vehicle, post, tricycle, 
person, etc. behind the vehicle. 
[0006] It is still another object of the present invention to 
provide a reverse sending device that shoWs an image of an 
obstructing object behind the vehicle and its distance. 
[0007] It is another object of the present invention to pro 
vide a reverse sending device that quickly mounts to a trailer 
hitch, thereby making it easy to remove the device When the 
trailer-hitch is to be used for toWing. 
[0008] It is an object of the present invention to provide a 
reverse sensing device that includes its components Within a 
Water-tight housing. 
[0009] In summary, the present invention provides a trailer 
hitch-mounted reverse sensing device for a vehicle for indi 
cating to the driver an obstructing object behind the vehicle, 
comprising a housing With an extension extending from the 
housing. The extension is con?gured to be removably 
received Within a receiver of a standard trailer hitch. The 
housing includes a front face having a central portion, and 
?rst and second end portions. The ?rst and second portions 
are angled such that a line transverse to either the ?rst or 
second end portions is directed toWard a longitudinal axis of 
the vehicle betWeen the front and rear of the vehicle. First and 
second sensors are disposed in respective ?rst and second end 
portions and directed toWard the rear of the vehicle. A control 
module is disposed Within the housing and operably con 
nected to the sensors to determine the distance of the object 
sensed by the sensors. An indicator is operably connected to 
the control module. The indicator is activated by the control 
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module to provide an indication of distance to the object 
sensed by the sensors at the rear of the vehicle. 
[0010] These and other objects of the present invention Will 
become apparent from the folloWing detailed description. 

BRIEF DESCRIPTIONS OF THE DRAWINGS 

[0011] FIG. 1 is a cross-sectional top plan vieW of a trailer 
hitch-mounted reverse sensing device made in accordance 
With the present invention. 
[0012] FIG. 2 is a cross-sectional top plan vieW of another 
embodiment of the present invention. 
[0013] FIG. 3 is a front perspective vieW of the embodiment 
of FIG. 2. 
[0014] FIG. 4 is a cross-sectional vieW taken along line 4-4 
of FIG. 5. 
[0015] FIG. 5 is a top plan vieW of FIG. 2. 
[0016] FIG. 6 is an assembly vieW of FIG. 3. 
[0017] FIG. 7 shoWs the pattern of coverage for the device 
of FIG. 1. 
[0018] FIG. 8 shoWs the pattern of coverage for the embodi 
ment of FIG. 2. 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] A reverse sensing device 2 for motor vehicles is 
disclosed in FIG. 1. The device 2 includes a housing 4 and an 
extension 6 removably receivable Within a receiver of a toW 
ing hitch of the vehicle. The housing 4 is advantageously 
Water-tight to protect the electronic components Within the 
housing from the Weather. The extension 6 is con?gured to be 
received Within a standard trailer hitch receiver and is easily 
removable When the trailer hitch is to be used for toWing a 
trailer. The electronic components of the device 2 Within the 
housing 4 are operably connected to the back up light poWer 
supply Wire of the vehicle through a connector 8 that connects 
With a mating connector 10. A buZZer 12 is also operably 
connected to the components through the connectors 8 and 
10. Another set of connectors 14 operably connect the com 
ponents to a display monitor 16. When the vehicle is placed in 
reverse, the backup light is energiZed, thereby also energiZing 
the device 2. When the vehicle is placed in drive, the poWer to 
the backup light is turned off, thereby turning off the device. 
Other poWer sources may be used that turns on When the 
vehicle is put in reverse and turned off in drive. 
[0020] The buZZer 12 is preferably disposed Within the 
vehicle Within hearing distance of the driver. 
[0021] The housing 4 is substantially rectangular With a 
front central face 18 substantially transverse to the centerline 
of the vehicle and opposite beveled or angled end faces 20 that 
form an angle 22, preferably about 1 50 degrees, With the front 
face 18. Sensors 24 are advantageously positioned on the 
angled end faces 20 to provide a Wider horiZontal area of 
coverage in Which an obstructing object, such as a loW post, 
another vehicle, a person, etc. behind the vehicle may be 
detected. Although the front face of housing 4 is disclosed as 
angular, it may also be continuously curved, With a normal 
line to the central portion being parallel to the centerline of the 
vehicle, and a normal line to the end portions making an angle 
of about 30 degrees With the vehicle centerline. 
[0022] The sensors 24 are transceivers, preferably ultra 
sonic-type, but other standard sensors Well knoWn to a person 
skilled in the art may also be used. A camera 26 operably 
connected to the display monitor 16 may be mounted on the 
central face 18 to advantageously provide additional cover 
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age of the area behind the vehicle for added safety. A standard 
on-screen display module 28 may be provided to alloW the 
sensor detection distance numerical value to be overlaid on 
the display monitor 16. For example, the driver Will not only 
see the vieW behind the vehicle, such generally depicted at 30, 
but he Will also see the distance to the object, as generally 
indicated at 32. 

[0023] A control module 34 is operably connected to the 
sensors 20. The control module 34 includes a microprocessor 
for determining the distance of the vehicle to the object 
sensed by the sensors and activating the buZZer 12 to Warn the 
driver. The buZZer 12 is activated in such a Way as to provide 
a gauge of distance betWeen the obstructing object and the 
vehicle. For example, the buZZer 12 may sound a beeping 
sound that increases in frequency as the vehicle gets closer to 
the object and ?nally generating a steady continuous sound 
When a minimum distance is reached or exceeded. The con 
trol module 34 also provides a numerical value of the distance 
for the on-screen display module 28 to be overlaid on the 
image in the display monitor 16. 
[0024] Referring to FIG. 2, the camera 26 may be replaced 
With another sensor 36 to provide an area of coverage larger 
than the tWo-sensor embodiment of FIG. 1, Without the cam 
era 26. The buZZer 12 may be Wirelessly connected to the 
control module 34 via a radio frequency transmitter con 
nected the control module 34 and a receiver built into the 
buZZer 12. The Wireless buZZer 12 is preferably poWered 
through a plug 52 Which is operably receivable in a standard 
vehicle cigarette lighter socket. The control module 34 is 
poWered through the vehicle’s backup light poWer source 
through mating connectors 40 and 42. The connectors 40 and 
42 advantageously alloW the device to be easily disconnected 
and removed from the trailer hitch When the trailer hitch is to 
be used for toWing. The Wireless buZZer 12 advantageously 
makes it convenient to sWitch the device to different vehicles 
equipped With a trailer-hitch, since the Wire that normally 
connects the buZZer to the control module 34 Will not have to 
be removed and reinstalled. 
[0025] Referring to FIGS. 3, 4 and 5, the housing 4 is 
substantially trough-shaped With an opening 44 enclosed by a 
backplate 46. The backplate 46 is attached to the housing 4 
With screWs 48 threadedly received Within longitudinal mem 
bers 50 attached to the inner surfaces of the top Wall 52 and 
bottom Wall 54 of the housing 4. The housing 4 and the 
longitudinal members 50 are preferably molded in one piece 
from plastic material. The extension 6 and backplate 46 are 
also preferably molded in one piece from plastic material, 
including reinforcing ribs 55. 
[0026] Referring to FIG. 4, the sensors 24 and 36 may be 
installed slightly angled vertically to provide additional ver 
tical coverage than a strictly horizontally aimed sensor. 

[0027] Referring to FIG. 6, the backplate 46 includes a 
plurality of members 56, preferably rectangular-shaped, 
extending substantially transversely from the inside surface 
of the backplate 46. Each member 56 is reinforced With at 
least one gusset 58. The members 56 advantageously provide 
vertical support to the top Wall 52 and the bottom Wall 54 so 
that When a person steps on the housing 4, his Weight Will be 
adequately supported. An opening 60 alloWs the Wiring from 
the electrical components Within the housing 4 to extend 
outside the housing. The housing 4 and the backplate 46 are 
advantageously assembled in a Water-tight manner to keep 
the electrical components Within the housing from the effects 
of the Weather. 
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[0028] The extension 6 is removably received Within the 
receiver 62 of a standard trailer-hitch. A pin 64 secures the 
extension 6 With the receiver 62 by aligning holes 66 With 
holes 68 and inserting the pin 64 through the holes. 
[0029] Referring to FIG. 7, the device 2 is shoWn attached 
to the trailer hitch at the rear 70 of the vehicle. The camera 26 
covers an area-bounded by lines 72 While the sensors 24 cover 
respective areas bounded by line 74 for the right sensor and 
line 76 for left sensor. For areas outside the ?eld of vieW of the 
camera, for example areas 78, the sensors 24 advantageously 
pick up the blind areas. Because the sensors 24 are advanta 
geously aimed an angle With respect to the centerline (longi 
tudinal axis) 80 of the vehicle, the coverage is increased as 
compared to aiming the sensors straight out the rear in line 
With the axis 80. 
[0030] Referring to FIG. 8, the area of coverage for the 
three-sensor embodiment of FIG. 2 is disclosed. The right and 
left sensors 24 provide respective coverage areas depicted 
generally by lines 74 and 76, respectively, While the central 
sensor 36 provides an area of coverage depicted generally by 
line 82. With the three-sensor embodiment of FIG. 2, the 
blind areas normally covered by the central camera 22 is 
covered by the central sensor 36. 
[0031] In operation, When the vehicle is placed in reverse, 
the control module 34 causes the buZZer 12 starts to make a 
loud beeping sound. The sensors start scanning behind the 
vehicle. The control module determines the distance of the 
vehicle to an object sensed by the sensors and causes the 
beeping sound to increase in frequency as the vehicle gets 
closer to an object sensed by the sensors, thereby providing an 
indication of distance to the object. For example, at approxi 
mately 6 feet, the buZZer makes a sloW Warning sound. At 
about 4 feet, the sound increases in frequency. At about 2 feet, 
the sound becomes a solid tone, indicating that the vehicle 
should stop. In this manner, by listening to the sound, the 
driver can gauge his distance to the obstructing object. For the 
embodiment of FIG. 1 that includes the camera 26 With the 
on-screen display module 28, in addition to the beeping 
sound, an image of the object and its distance to the vehicle 
are displayed on the monitor 16. 
[0032] While this invention has been described as having 
preferred design, it is understood that it is capable of further 
modi?cation, uses and/ or adaptations folloWing in general the 
principle of the invention and including such departures from 
the present disclosure as come Within knoWn or customary 
practice in the art to Which the invention pertains, and as may 
be applied to the essential features set forth, and fall Within the 
scope of the invention or the limits of the appended claims. 

I claim: 
1. A trailer hitch-mounted reverse sensing device for sens 

ing an object behind a vehicle, comprising: 
a) a housing; 
b) an extension extending from said housing, said exten 

sion being con?gured to be removably received Within a 
receiver of a toWing hitch; 

c) said housing including a front face having a central 
portion, and ?rst and second end portions, said ?rst and 
second portions being angled such that a line transverse 
to either said ?rst or second end portions is directed 
toWard a centerline of the vehicle betWeen the front and 
rear of the vehicle; 

d) ?rst and second sensors disposed in respective said ?rst 
and second end portions and directed toWard the rear of 
the vehicle along said transverse line; 
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e) a control module disposed Within said housing and oper 
ably connected to said sensors to determine the distance 
of the object sensed by said sensors; and 

f) an indicator operably connected to said control module, 
said indicator being activated by said control module to 
provide an indication of distance to the object sensed by 
said sensors at the rear of the vehicle. 

2. A trailer hitch-mounted reverse sensing device as in 
claim 1, Wherein: 

a) said central portion is substantially perpendicular to the 
centerline; and 

b) said ?rst and second end portions each forms an angle of 
about 150 degrees With said central portion. 

3. A trailer hitch-mounted reverse sensing device as in 
claim 1, Wherein said housing is Water-tight. 

4. A trailer hitch-mounted reverse sensing device as in 
claim 1, Wherein: 

a) said housing includes an opening at its back, said hous 
ing including top and bottom Walls; and 

b) a coverplate con?gured to close said opening, said cover 
plate including members extending therefrom and into 
the interior of said housing, said members engaging said 
top and bottom Walls, thereby to reinforce said housing 
When used as a step. 

5. A trailer hitch-mounted reverse sensing device as in 
claim 4, Wherein said members each includes a rectangular 
plate supported by a gusset. 

6. A trailer hitch-mounted reverse sensing device as in 
claim 1, Wherein said sensors are pointed at an angle aWay 
from the ground. 

7. A trailer hitch-mounted reverse sensing device as in 
claim 1, Wherein said sensors are ultrasonic. 

8. A trailer hitch-mounted reverse sensing device as in 
claim 1, and further comprising a third sensor disposed at said 
central portion and directed toWard the rear of the vehicle. 

9. A trailer hitch-mounted reverse sensing device as in 
claim 1, and further comprising: 

a) a camera disposed at said central portion directed toWard 
the rear of the vehicle; and 

b) a monitor inside the vehicle to display an image of the 
object behind the vehicle. 

10. A trailer hitch-mounted reverse sensing device as in 
claim 9, and further an onscreen display module operably 
connected to said control module to display on said monitor a 
distance to the object from the rear of the vehicle. 

11. A trailer hitch-mounted reverse sensing device as in 
claim 1, Wherein said indicator is audible. 

12. A trailer hitch-mounted reverse sensing device as in 
claim 1, Wherein indicator is disposed outside said housing. 
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13. A trailer hitch-mounted reverse sensing device as in 
claim 1, Wherein said indicator is Wirelessly connected to said 
control module. 

14. A trailer hitch-mounted reverse sensing device as in 
claim 13, Wherein said indicator is pluggable to the vehicle’s 
cigarette lighter outlet. 

15. A trailer hitch-mounted reverse sensing device as in 
claim 1, Wherein said sensors are automatically turned on 
When the vehicle is reversing and automatically turned off 
When the vehicle is moving forWard. 

16. A trailer hitch-mounted reverse sensing device as in 
claim 1, Wherein: 

a) said sensors are connected to a plug disposed outside 
said housing; and 

b) said plug is connectable to the vehicle’s electrical poWer 
source. 

17. An enclosure for a trailer hitch-mounted reverse sens 

ing device for sensing an object behind a vehicle, comprising: 
a) a Water-tight housing for electrical components of the 

reverse sensing device; 
b) an extension extending from said housing, said exten 

sion being con?gured to be removably received Within a 
receiver of a toWing hitch; 

c) said housing including a front face having a central 
portion, and ?rst and second end portions, said ?rst and 
second portions being angled such that a line transverse 
to either said ?rst or second end portions is directed 
toWard a centerline of the vehicle betWeen the front and 
rear of the vehicle; 

d) said housing including an opening at its back to provide 
access to the electrical components, said housing includ 
ing top and bottom Walls; and 

e) a cover plate con?gured to close said opening, said cover 
plate including members extending therefrom and into 
the interior of said housing, said members engaging said 
top and bottom Walls, thereby to reinforce said housing 
When used as a step. 

18. An enclosure for a trailer hitch-mounted reverse sens 
ing device as claim 17, Wherein: 

a) said central portion is substantially perpendicular to the 
centerline; and 

b) said ?rst and second end portions each forms an angle of 
about 150 degrees With said central portion. 

19. An enclosure for a trailer hitch-mounted reverse sens 
ing device as in claim 17, Wherein said members each 
includes a rectangular plate supported by a gusset. 

* * * * * 


