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57 ABSTRACT 
A driver alerting device includes a transceiver adapted 
for mounting at the rearward end of a vehicle for direct 
ing its wave output rearwardly of the vehicle. Return 
wave signals for many objects within the transceiver 
range are picked up and supplied to the transceiver by 
an antenna. Any resultant doppler shift signal is ampli 
fied for driving an audio alarm adapted for placement 
within the passenger compartment of the vehicle. The 
circuit is adapted for electrical connection to the back 
up light circuit of the vehicle for activation only when 
the vehicle transmission is engaged in reverse gear. 

24 Claims, 2 Drawing Sheets 
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1. 

DRIVER ALERTNG DEVICE 

Matter enclosed in heavy brackets I appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

This application is a continuation of application Ser. 
No. 579,160, filed Feb. 10, 1984, now abandoned. 

BACKGROUND OF THE INVENTION 

The present invention is directed generally to a de 
vice for alerting the driver of a rearwardly moving 
vehicle to the presence of any object in close range 
behind the vehicle. More particularly, the present in 
vention is directed to a micro-wave radar device using 
the doppler shift principle to detect the presence of a 
moving target within the transceiver range. 

Drivers of difficulty with backing up their vehicles. 
Whereas this is due partly to the different steering re 
sponse of a rearwardly moving vehicle, most backing 
up accidents are due to the driver's limited visibility. 
Many trucks have a considerable blind spot directly 
rearwardly of the vehicle which is not visible through 
side mounted mirrors. But even in smaller trucks and 
passenger cars with rear windows, there may be blind 
spots at the rearward corners of the vehicle and below 
the driver's line of sight. 

Devices have previously been known for detecting 
the presence of objects behind a vehicle but such de 
vices have not achieved widespread usage. Devices 
which provide an audible alarm directed rearwardly of 
the vehicle are ineffective if a child, for example, in the 
path of the vehicle does not react to the alarm and if the 
vehicle driver does not hear the alarm. Certainly an 
external alarm will not remove objects from the path of 
the vehicle. 

Accordingly, an object of the invention is to provide 
an improved device for alerting the driver of a rear 
wardly moving vehicle to the presence of a person or 
object within a short range distance behind the vehicle. 
Another object is to provide such a device with a 

remote audible alarm suitable for placement within the 
passenger compartment of a vehicle. 
Another object is to provide such a device which 

employs micro-wave radar technology. 
Another object is to provide a driver alerting device 

which may be easily electrically and mechanically con 
nected to a vehicle. 

Finally, an object is to provide a driver alerting de 
vice which is economically to manufacture, simple and 
rugged in construction and efficient in operation. 

SUMMARY OF THE INVENTION 

The driver alerting device o the present invention 
includes a transceiver adapted for mounting at the rear 
ward end of a vehicle for directing its wave output 
rearwardly of the vehicle. Return wave signals from 
any object within the short transceiver range behind the 
vehicle are supplied to the transceiver through an an 
tenna connection. Any resultant doppler shift signal is 
amplified for driving the audio alarm. The circuit of the 
device is adapted for electrical connection to the back 
up light circuit of a vehicle for activation only when the 
vehicle transmission is engaged in reverse gear. 
The driver alerting device thus immediately sounds 

an alarm when any moving or stationary object is de 
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2 
tected within the short transceiver range behind a rear 
wardly moving vehicle on which it is installed. Even 
when the vehicle is stationary, but with the back-up 
lights activated, the device will signal the presence of 
any moving object within the transceiver range. Be 
cause the device operates by micro-wave radar, it is 
unaffected by noise, light, or weather-conditions such 
as snow, rain, heat and cold. 
BRIEF DESCRIPTION OF THE ORAWINGS 

FIG. 1 is a diagrammatic top plan view of the driver 
alerting device installed on a vehicle; 

FIG. 2 is an electrical schematic circuit diagram of 
the driver alerting device; and 

FIG. 2A is an electrical schematic circuit diagram of the 
driver alerting device and 
FIG. 3 is a perspective view of the transceiver hous 

ing of the device. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

The driver alerting device of the present invention is 
indicated generally at 10 in FIG. 1 installed on the rear 
bumper 12 of a truck 14 having a passenger compart 
ment 16 situated forwardly of box. 18. Device 10 oper 
ates by micro-wave radar using the doppler shift princi 
ple to detect the presence of a moving target within the 
transceiver range. 
The operating elements of the device 10 are wholly 

electronic and are shown in FIG. 2 FG, 2A as in 
cluding a transceiver 20, an antenna 22, an intermediate 
frequency amplifier 24 and an audio alarm 26. 
The transceiver 20 includes a gun diode 28 mounted 

in a wave guide cavity which acts as the transmitter and 
local oscillator, together with a schottky barrier mixer 
diode 30 for the receiver. Electromagnetic radiation 
transmitted from the gunn diode 28 is reflected back at 
the antenna by any object within the transceiver range. 
If that object is moving relative to the vehicle, the fre 
quency shift of the wave reflected by the moving object 
is measured electronically and triggers activation of the 
alarm 26. 

In the preferred embodiment, output frequency of the 
transceiver 20 is factory preset at 10.525 GIGA 
HERTZ. Power output is 5 milliwatts minimum. Oper 
ating voltage is 8 volts D.C. The resultant doppler fre 
quency obtained is 31.39 HERTZ for each mile per 
hour of radio velocity. The transceiver is unaffected by 
the presence of magnetic fields, noise, light and varying 
weather conditions. 
Antenna 22 may be provided as either a high gain 

antenna or low gain antenna. The high gain antenna is 
preferred for application with a ton, ton and 1 ton 
vehicles measuring 80 inches maximum in width. The 
low gain antenna is preferred on 1 ton and larger vehi 
cles measuring 80 inches and greater in width. The 
range of the antennas is adjustable and my be user set to 
accommodate virtually any vehicle. This adjustment is 
incorporated in the intermediate frequency amplifier 24 
and is accessible from the outside of the unit. Antenna 
22 is preferably constructed of machined aluminum and 
is also preferably flange-mounted directly to the trans 
ceiver 20, thus eliminating the effects of noise and spuri 
ous response. Lines 32 in FIG. 1 illustrate an example of 
a typically adjusted wave pattern. 
The intermediate frequency amplifier 24 is a solid 

state, multi-stage operational amplifier designed to am 
plify and shape the resultant doppler shift signal. The 
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circuitry is card mounted and has built-in range and 
sensitivity controls. The amplifier is designed to inter 
face with the existing reverse switch 34 (FIG. 2 
FIG. 2A) in order to activate the circuit only during 
reverse operation of the vehicle. Reverse switch 34 is 
typically associated with the vehicle transmission and is 
incorporated into the back-up light circuit of the vehi 
cle for illuminating the back-up lights whenever the 
vehicle transmission is engaged in reverse gear. 
The audio alarm 26 is mounted interiorly of the pas 

senger compartment 16 so as to be readily audible to the 
driver of the vehicle. Amplifier 24 drives both the audio 
alarn 26 and a light emitting diode mounted on the unit. 
The purpose of the light emitting diode is to aid in the 
adjustment of the unit in the event that the alarm is not 
audible to the one adjusting the unit at the rearward end 
of the vehicle. 
The transceiver 20 is shown in FIG.3 as including a 

housing 36 which is diagonally sectioned to provide a 
pivotal top cover 38. The wave output from the trans 
ceiver 20 is transmitted outwardly through a rear 
wardly protruding channel section 40 on the rear wall 
of housing 36. A mounting flange 42 extends down 
wardly from the housing for ready attachment to a 
vehicle bumper or the like. 
The circuitry is card mounted and all components ar 

treated with a conformal coating to prevent the effects 
of moisture and salt. Electrical hook-up to the vehicle is 
achieved via a splash-proof four circuit connector 
mounted on the side of the unit. One of the four leads is 
connected to the vehicle ignition switch, one to the 
back-up lights or reverse switch 34 on the transmission, 
one to ground 44 and one to the alarm 26. 
The audio alarm is preferably a solid state piezoelec 

tric alarm capable of developing 80 decibels at 12 volts 
D.C. 

In operation, the transceiver 20 is activated to trans 
mit electromagnetic radiation whenever the vehicle 
ignition is on and the transmission is engaged in reverse 
gear. This closes the vehicle reverse switch 34 for illu 
minating the vehicle backup lights. A reducer may be 
provided between the transceiver 20 and reverse switch 
34 to adjust the operating voltage to 8 volts D.C. The 
transceiver range spans the width of the vehicle 14 and 
extends rearwardly approximately 6 to 12 feet. The 
maximum range would be approximately 20 feet. 
As the vehicle is driven rearwardly, reflected signals 

from any object within the transceiver range, such as 
loading dock 46, are picked up by antenna 22 and sup 
plied to the mixer diode 30 where the frequency shift is 
measured electronically. Amplifier 24 is designed to 
amplify and shape the resultant doppler shift signal and 
to activate the alarm 26. Note that when the vehicle is 
backing up, both stationary and moving objects within 
the transceiver range will be detected since there will be 
relative movement between the transceiver and these 
objects. Even when the vehicle is stationary, a moving 
object, such as a running child, will be detected by the 
transceiver and result in activation of the alarm. A sta 
tionary object will not be detected when the vehicle is 
stationary since there is no relative movement to cause 
a doppler shift signal to be generated. Thus the alarm 
will stop once the moving object leaves the transceiver 
range. Likewise, when the buzzer is activated by a sta 
tionary object, it will stop once the vehicle is stopped. 
Thus there has been shown and described a driver 

alerting device for a vehicle which accomplishes at least 
all of the stated objects. 
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4. 
I claim: 
1. A driver alerting device for a vehicle having a 

back-up light circuit reverse switch, comprising 
a transceiver comprising a micro-wave radar device 

using the doppler shift principle to detect the pres 
ence of a target within the transceiver range, 

means for supporting said transceiver at the rearward 
end of a vehicle for directing the wave output 
thereof rearwardly of the vehicle, said transceiver 
range being limited to a span substantially the width 
of the vehicle and extending a maximum of approxi 
nately 20 feet, 

means for supplying to said transceiver return wave 
signals from any target within the transceiver 
range, an intermediate frequency amplifier opera 
tively connected to said transceiver, said amplifier 
being operative to amplify and shape said return 
wave signals, 

a remote indicator adapted for placement within or 
adjacent the passenger compartment of a vehicle, 
means for electrically connecting said remote 
indicator being coupled to said transceiver for acti 
vation of said indicator in response to detection by 
said transceiver of return wave signals from any 
target within the transceiver range, and 

means for electrically connecting coupling said 
transceiver to the back-up light circuit reverse 
switch of a vehicle for activation of said trans 
ceiver in response to activation of said back-up 
light circuit reverse switch of a vehicle, said device 
being substantially unaffected, in operation, by 
varying weather conditions. 

2. The driver alerting device of claim 1 wherein said 
transceiver includes a wave guide cavity and a gunn 
diode mounted in said wave guide cavity for transmit 
ting wave output therefrom. 

3. The driver alerting device of claim 2 wherein said 
transceiver further includes a schottky barrier mixer 
diode which is operative as the receiver thereof. 

4. The driver alerting device of claim 1 wherein said 
means for supplying return wave signals to said trans 
ceiver comprises a high gain antenna. 

5. The driver alerting device of claim 1 wherein said 
means for supplying return wave signals to said trans 
ceiver comprises a low gain antenna. 

6. The driver alerting device of claim 1 wherein said 
means for supplying return wave signals to said trans 
ceiver comprises an antenna mounted directly to the 
transceiver. 

7. The driver alerting device of claim 1 wherein 
said farther comprising an intermediate frequency am 
plifier is a solid state multistage operational amplifier 
operatively connected to said transceiver, said amplifier 
being operative to amplify and shape said return wave 
signals. 

8. The driver alerting device of claim 1 wherein said 
remote indicator comprises a solid state piezoelective 
alarm. 

9. In combination, a vehicle having forward and rear 
ward ends, a passenger compartment, and a back-up 
light circuit reverse switch, a driver alerting device, 
comprising 

a transceiver comprising a micro-wave radar device 
using the doppler shift principle to detect the pres 
ence of a target within the transceiver range, 

said transceiver range being limited to a span substan 
tially the width of the vehicle and extending a maxi 
nun of approximately 20 feet, 
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means for supporting said transceiver on the rear 
ward end of said vehicle for directing the wave 
output of the transceiver rearwardly of the vehicle, 

antenna means for supplying to the transceiver return 
wave signals from any target within the transceiver 5 
range, an indicator, 

means for mounting said indicator in the passenger 
compartment of the vehicle, 

means for electrically connecting said indicator to 
said transceiver for activation of said indicator in 
response to detection by said transceiver of return 
wave signals from any target within the transceiver 
range, said means for electrically connecting said 
indicator to said transceiver including an interme 
diate frequency amplifier operative to amplify and 
shape the output signal of said transceiver, and, 

means for electrically connecting said transceiver to 
the back-up light circuit reverse switch of the vehi 
cle for activation of said transceiver in response to 
activation of said back-up light circuit reverse 
switch of the vehicle, said device being substan 
tially unaffected, in operation, by varying weather 
conditions. 

10. A driver alerting device for a vehicle having a 
transmission with a reverse gear, comprising, 

a transceiver comprising a micro-wave radar device 
using the Doppler shift principle to detect the pres 
ence of a target within the transceiver range, 

means for supporting said transceiver at the rearward 
end of a vehicle for directing the wave output 
thereof rearwardly of the vehicle, 

means for supplying to said transceiver return wave 
signals from any target within said transceiver 
range, 
an intermediate frequency amplifier operatively 
connected to said transceiver, said amplifier being 
operative to amplify and shape said return wave 
signals, 

said transceiver range being limited to a span substan 
tially the width of the vehicle and extending a maxi 
mum of approximately 20 feet, 

a remote indicator adapted for placement within or 
adjacent the passenger compartment of a vehicle, 
means for electrically connecting said remote 
indicator being coupled to said transceiver for acti 
vation of said indicator in response to detection by 
said transceiver of return wave signals from any 
target within the transceiver range, and 

means for activating said transceiver in response to 
actuation of said transmission to said reverse gear, 
said device being substantially unaffected, in opera 
tion, by varying weather conditions. 

11. The driver alerting device of claim 7 wherein said 
intermediate frequency amplifier is a solid state multistage 
operational amplifier. 

12. A rear collision avoidance system operatively con 
nected to a rear portion of a motor vehicle to detect the 
presence of objects behind said notor vehicle in response to 
relative motion between said notor vehicle and said objects, 
said rear collision avoidance system including 

micro-wave antenna means disposable at said wehicle 
rear portion for radiating micro-wave signals rear 
wardly of said vehicle in a wave pattern that spans 
substantially a rear width of said notor vehicle so as to 
have a lateral dimension substantially coextensive 
with said rear portion width of said notor vehicle, and 
for receiving micro-wave signals reflected from objects 
which are disposed behind said vehicle within said 
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6 
micro-wave pattern, said micro-wave antenna radiat 
ing micro-wave signals rearwardly of said vehicle a 
maximum of approximately 20 feet micro-wave 
transceiver circuitry coupled to said antenna, said 
micro-wave transceiver circuitry having a range, said 
micro-wave transceiver circuitry including a source of 
micro-wave signals having a predetermined frequency, 
said micro-wave transceiver circuitry producing a 
doppler shift signal whenever an object moving relative 
to said vehicle and disposed within said wave pattern 
and within said range reflects a micro-wave signals 
toward said antenna with a frequency different from 
said predetermined frequency, 

said micro-wave transceiver including an amplifier to 
amplify and shape said doppler shift signal to produce 
an alert signal and 

an indicator operatively connected to said micro-wave 
transceiver circuitry, for alerting an operator of said 
vehicle to the presence of said object in response to 
receipt of said alert signal 

13. The system of claim 12 wherein said transceiver 
range extends rearwardly of said vehicle rear portion ap 
proximately 6 to 12 feet 

14. The system of claim 12 wherein said transceiver 
range extends rearwardly of said vehicle rear portion up to 
a maximum of approximately 20 feet, 

15. The system of claim 12 wherein said amplifier in 
cludes an adjustment which adjusts said transceiver range. 

16. The system of claim 15 wherein said source of micro 
wave signals has a power output of about 5 milliwatts. 

17. The system of claim 12 wherein said micro-wave 
transceiver circuitry ceases to produce said doppler shift 
signal whenever relative novernent between said object 
within said wave pattern and within said range and said 
vehicle ceases. 

18. The system of claim 12 wherein said source of micro 
wave signals comprises a gunn diode and said micro-wave 
transceiver circuitry includes a mixer element different 
from said gunn diode which produces said doppler shift 
signal 

19. In a motor vehicle having a rear portion and capable 
of moving over a road surface in a rearward direction, said 
rear portion having a lateral extent that establishes a rear 
width of said motor vehicle, the improvement comprising 
a collision avoidance system operatively associated with 

said rear portion of said notor vehicle to detect the 
presence of an obstacle behind said motor vehicle in 
response to relative motion between said motor vehicle 
and said obstacle, and to alert the driver of the pres 
ence of said obstacle, said collision avoidance systern 
including 

transceiver means positioned at said rear portion of said 
motor vehicle within said rear width thereof for (i) 
radiating micro-wave energy of a predetermined fre 
guency rearwardly of said notor vehicle, said pro 
duced micro-wave energy conforming to a wave pat 
tern that spans substantially said rear width of said 
motor vehicle so as to have a lateral dimension sub 
stantially coextensive with said rear width of said 
motor vehicle, and extending a maximum of approxi 
mately 20 feet, (ii) receiving micro-wave energy re 
flected by said obstacle, and (iii) in response to receiv 
ing said reflected micro-wave energy, generating an 
alarm signal, indicative of the presence of said obsta 
cle, when said reflected micro-wave energy is of a 
frequency different from said predetermined fre 
guency and said obstacle is within about 20 feet of said 
transceiver means and 
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alarm means for alerting the notor vehicle operator to 23. A driver alerting device for a vehicle having a back 
the presence of said obstacle in response to receipt of up light circuit reverse switch, comprising 
said generated alarm signal. a transceiver comprising a micro-wave radar device 

20. The motor vehicle of clain 19 wherein said trans- using the Doppler shift principle to detect the presence 
ceiver means generates said alarm signal when said obsta- 5 of a target within the transceiver range, 
cle is within about 6 to 12 feet of said transceiver means, means for supporting said transceiver at the rearward 

end of a vehicle for directing the wave output thereof 
rearwardly of the vehicle, said transceiver range ex 
tends rearwardly approximately 6 to 12 feet, 

10 means for supplying to said transceiver return wave 
signals from any target within the transceiver range, 
an intermediate frequency amplifier operatively con 
nected to said transceiver, said amplifier being opera 
tive to amplify and shape said return wave signals, 

a remote indicator adapted for placement within or 

21. The motor vehicle of clain 19 wherein said trans 
ceiver means has a micro-wave power output of about 5 
milliwatts. 

22. A process for alerting the drive of a vehicle, having a 
passenger compartment, an ignition and a transmission 
having a reverse gear, to the presence of any object in close 
range behind the vehicle, comprising 

providing a transceiver comprising a micro-wave radar 15 
SC.t t doppler shift principle at the rear end adjacent the passenger compartment of a vehicle, 
of said ve e - l said renote indicator being coupled to said transceiver 

activating said transceiver to transmit micro-wave elec- for activation of said indicator in response to detection 
tromagnetic radiation in a wave pattern limited to a by said transceiver of return wave signals from any 
span the width of the vehicle and extending rear- 20 target within the transceiver range, and 
wardly a maximum of approximately 20 feet when means for coupling said transceiver to the back-up light 
ever the vehicle ignition is on and the transmission is circuit reverse switch of a vehicle for activation of said 
engaged in reverse gear transceiver in response to activation of said back-up 

supplying reflected micro-wave electromagnetic signals, light circuit reverse switch of a vehicle, said device 
from any object within said wave pattern and within 25 being substantially unaffected, in operation, by vary 
said transceiver range, to said transceiver, and ing weather conditions. 

activating an alarm, located in said passenger compart- 24. The driver alerting device of claim 23 wherein the 
ment, when a doppler shift is detected by said trans- transceiver range is about 20 feet, 
ceiver. st st 
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