
10. The automatic directional control system 
defined in claim 6, 

wherein said first sensor is adapted to generate a 
signal that is representative of a condition 
including the pitch of the vehicle and said second 
sensor is adapted to generate a signal that is 
representative of a condition including the road 
speed of the vehicle. 

See claim 6 claim chart, above at page 435. 
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inclination angle in the pitching direction of the 
vehicle (so-called pitch angle) is detected in 
accordance with the detect infonnation that is 
detected by these height detection device, then the 
running condition of the vehicle can be confirmed 
to a certain degree." 

See claim 6 claim cha1i, above at page 435. 

E.g., Page 12line 27 to page 13, line 15 "The 
remaining method iv) is a method which can judge 
the acceleration or deceleration running condition 
of the vehicle based on the information that is 
obtained by the vehicle posture detection device 2. 
Generally, as a device for detecting variations in 
the vibration of a mechanism for absorbing the 
vibration that is given to the wheels of the vehicle 
from the surface of a road or for detecting the 
height of the axle of the vehicle, there is used 
height detection device such as a height sensor or 
the like. In the present method, based on the 
information that is obtained from the height 
detection device, the time differential of the 
detected level or the absolute value thereof is 
calculated and, after then, by comparing the 
resultant value with a given reference value, it is 
possible to judge whether the vehicle is in the 
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acceleration or deceleration running condition or 
not. Also, if a plurality of height detection device 
are arranged at several positions of the vehicle, for 
example, in the front and rear portions thereof 
and/or right and left portions thereof and the 
inclination angle in the pitching direction of the 
vehicle (so-called pitch angle) is detected in 
accordance with the detect information that is 
detected by these height detection device, then the 
running condition of the vehicle can be confirmed 
to a certain degree." 

E.g., Page 9, lines 13 to 23, "At first, the judging 
method in the acceleration or deceleration running 
condition judging device 3b will be described by 
classifying it into the following four methods: i) a 
method using the vehicle speed detection device; 
ii) a method using the acceleration or deceleration 
instruction detection device 8; iii) a method using 
the engine revolution number detection device 9; 
and iv) a method using the vehicle posture 
detection device 2." 

E.g., Page 9, lines 24 to 28 "Firstly, the method i) 
is a method which judges whether the vehicle is in 
the acceleration or deceleration running condition 
or not by detecting the running speed of the 
vehicle to calculate the change of the speed with 
time, that is, by calculating the acceleration of the 
vehicle." 
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11. The automatic directional control system 
defined in claim 6, 

wherein said first sensor is physically separate 
from said second sensor. 

See claim 6 claim chart, above at page 435. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough 
block diagram showing a control system for 
changing the lighting region in the present 
embodiment. The vehicle has a steeting angle 
sensor 21 for detecting a direction of a front 
wheel with respect to the vehicle body, i.e. a 
steering angle <p, a vehicle speed sensor 22 for 
detecting a vehicle speed v and a yaw rate sensor 
23 for detecting a yaw angular velocity (yaw 
rate) co." 

E.g., Figure 3 

'• ·,{ ·;:~;;·:~!;~~' 
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See claim 6 claim chart, above at page 435. 

E.g., page 6, line 30 to page 7, line 3, "In order for the 
vehicle posture detection device and the acceleration or 
deceleration running condition judging device to 
transmit signals to one another, they must be separate: 
"The outputs of the vehicle posture detection device 2 
are transmitted to the correction calculating device 3a 
and acceleration or deceleration running condition 
judging device 3b which cooperate together in forming 
the control device 3, and these outputs are used as 
control signals to be applied to the drive device 4 and 
are then used as instructions for correcting the 
illumination of lamp 5." 

E.g., Fig. 1: 

FIG. 1 
,!.',]\ 

\' 

Page 543 of 1228



12. The automatic directional control system 
defined in claim 1, 

wherein said sensed conditions further include one 
or more of a rate of change of road speed of the 
vehicle, a rate of change of steering angle of the 
vehicle, a rate of change of pitch of the vehicle, or 
a rate of change of suspension height of the 
vehicle. 

See claim 1 claim chart, above at page 426. 
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See claim 1 claim chart, above at page 426. 

E.g., Page 12 line 27 to page 13, line 15 "The 
remaining method iv) is a method which can judge 
the acceleration or deceleration running condition 
of the vehicle based on the information that is 
obtained by the vehicle posture detection device 2. 
Generally, as a device for detecting variations in 
the vibration of a mechanism for absorbing the 
vibration that is given to the wheels of the vehicle 
from the surface of a road or for detecting the 
height of the axle of the vehicle, there is used 
height detection device such as a height sensor or 
the like. In the present method, based on the 
information that is obtained from the height 
detection device, the time differential of the 
detected level or the absolute value thereof is 
calculated and, after then, by comparing the 
resultant value with a given reference value, it is 
possible to judge whether the vehicle is in the 
acceleration or deceleration running condition or 
not. Also, if a plurality of height detection device 
are arranged at several positions of the vehicle, for 
example, in the front and rear portions thereof 
and/or right and left portions thereof and the 
inclination angle in the pitching direction of the 
vehicle (so-called pitch angle) is detected in 
accordance with the detect information that is 
detected by these height detection device, then the 
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13. The automatic directional control system 
defined in claim 12, 

wherein at least one of said two or more sensors 
generate a signal that is representative of the rate 
of change of road speed of the vehicle. 

Sec claim 12 claim chart, above at page 443. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle q>, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) w." 
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running condition of the vehicle can be confirmed 
to a certain degree." 

See claim 12 claim chart, above at page 443. 

E.g., Page 12line 27 to page 13, line 15 "The 
remaining method iv) is a method which can judge 
the acceleration or deceleration running condition 
of the vehicle based on the information that is 
obtained by the vehicle posture detection device 2. 
Generally, as a device for detecting variations in 
the vibration of a mechanism for absorbing the 
vibration that is given to the wheels of the vehicle 
from the surface of a road or for detecting the 
height of the axle of the vehicle, there is used 
height detection device such as a height sensor or 
the like. In the present method, based on the 
information that is obtained from the height 
detection device, the time differential of the 
detected level or the absolute value thereof is 
calculated and, after then, by comparing the 
resultant value with a given reference value, it is 
possible to judge whether the vehicle is in the 
acceleration or deceleration running condition or 
not. Also, if a plurality of height detection device 
are ananged at several positions of the vehicle, for 
example, in the front and rear portions thereof 
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20. The automatic directional control system 
defined in claim 1, 

wherein the at least one actuator includes an 
electronically controlled mechanical actuator. 

See claim 1 claim chart, above at page 426. 
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and/or right and left portions thereof and the 
inclination angle in the pitching direction of the 
vehicle (so-called pitch angle) is detected in 
accordance with the detect information that is 
detected by these height detection device, then the 
running condition of the vehicle can be confirmed 
to a certain degree." 

See claim 1 claim chart, above at page 426. 

E.g., page 19, lines 6 to 22 "For example, when 
the actuator incorporates therein a DC (direct 
current) motor, a difference between the control 
target position (or angle) of the actuator and the 
current position (or angle) thereof is detected, and 
a pulse signal having a duty cycle corresponding 
to the detected position difference is supplied to 
the DC motor to thereby control the position of the 
actuator, as shown in Fig. 11, if the characteristic 
of the duty cycle DT with respect to the position 
difference 8xx is changed from the state of a 
relatively faster response speed shown by a broken 
line 10 to the state of a slow response speed shown 
by a solid line 11, with respect to the same 
position difference 8xx=8xxa, the duty cycle DT 
in the other running conditions of the vehicle than 
the acceleration or deceleration running condition 
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22. The automatic directional control system 
defined in claim 1, 

wherein the at least one actuator includes a servo 
motor. 

Sec claim 1 claim chart, above at page 426. 
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thereof is smaller than the duty cycle in the 
acceleration or deceleration running condition of 
the vehicle, so that the drive control on the lamp 5 
by the actuator is slowed down." 

Sec claim 1 claim chart, above at page 426. 

E.g., page 19, lines 6 to 22 "For example, when 
the actuator incorporates therein a DC (direct 
current) motor, a difference between the control 
target position (or angle) of the actuator and the 
current position (or angle) thereof is detected, and 
a pulse signal having a duty cycle corresponding 
to the detected position difference is supplied to 
the DC motor to thereby control the position of the 
actuator, as shown in Fig. 11, if the characteristic 
of the duty cycle DT with respect to the position 
difference 8xx is changed from the state of a 
relatively faster response speed shown by a broken 
line 10 to the state of a slow response speed shown 
by a solid line 11, with respect to the same 
position difference 8xx=8xxa, the duty cycle DT 
in the other running conditions of the vehicle than 
the acceleration or deceleration running condition 
thereof is smaller than the duty cycle in the 
acceleration or deceleration running condition of 
the vehicle, so that the drive control on the lamp 5 
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24. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the headlight is adjustably 
mounted on the vehicle such that a directional 
orientation at which a beam oflight projects 
therefrom is capable of being adjusted relative to 
the vehicle. 

25. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the headlight is adjustably 

See claim 1 claim chart, above at page 426. 

E.g., col. 4, lines 32 to 38, "The vehicle 1 ofthe 
preferred embodiment has head lights 2 for 
lighting the space in front of the vehicle installed 
such that they are swingable in rightward and 
leftward horizontal directions. FIG. 1 is a view 
showing the vehicle 1 from above and in this 
figure, the right and left head lights 2,2 are swung 
rightward so as to cause the right forward regions 
to become lighting regions 3, 3." 

See claim 1 claim chart, above at page 426. 
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by the actuator is slowed down." 

See claim 1 claim chart, above at page 426. 

E.g., page 16, lines 6 to 15 "The simplest method 
for changing the illumination pattern of the lamp 5 
in a vertical plane is a method which changes the 
illumination angle of the lamp 5 with respect to a 
horizontal plane by rotating the entire lamp 5 
about the rotary shaft thereof. For example, the 
right and left side surfaces of the lamp 5 are 
supported in a freely rotatable manner and the 
rotary shaft of the lamp 5 is rotated directly by a 
drive source such as a motor or the like, or, there 
is available a drive mechanism in which a member 
fixed to the lamp 5 or formed integrally with the 
lamp 5 is rotated by the drive device 4." 

See claim 1 claim chart, above at page 426. 

E.g., page 16, lines 6 to 15 "The simplest method 
for changing the illumination pattern of the lamp 5 
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mounted on the vehicle such that a directional 
orientation at which a beam oflight projects 
therefrom is capable ofbeing adjusted up and 
down relative to a horizontal reference position. 

26. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the headlight is adjustably 
mounted on the vehicle such that a directional 
orientation at which a beam oflight projects 
therefrom is capable ofbeing adjusted left and 
right relative to a vertical reference position. 

See claim 1 claim chart, above at page 426. 

E.g., col. 4, lines 32 to 38, "The vehicle 1 of the 
preferred embodiment has head lights 2 for 
lighting the space in front of the vehicle installed 
such that they are swingable in rightward and 
leftward horizontal directions. FIG. 1 is a view 
showing the vehicle 1 from above and in this 
figure, the right and left head lights 2,2 are swung 
rightward so as to cause the right forward regions 
to become lighting regions 3, 3." 
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in a vertical plane is a method which changes the 
illumination angle of the lamp 5 with respect to a 
horizontal plane by rotating the entire lamp 5 
about the rotary shaft thereof. For example, the 
right and left side surfaces of the lamp 5 are 
supported in a freely rotatable manner and the 
rotary shaft of the lamp 5 is rotated directly by a 
drive source such as a motor or the like, or, there 
is available a drive mechanism in which a member 
fixed to the lamp 5 or formed integrally with the 
lamp 5 is rotated by the drive device 4." 

See claim 1 claim chart, above at page 426. 
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28. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the controller includes a 
nncroprocessor. 

29. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the controller includes a 
programmable electronic controller. 

37. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 

See claim 1 claim chart, above at page 426. 

E.g., col. 4, lines 56 to 60, "Accordingly, the lamp 
unit 4 is swung together with the rotary shaft 5 
through an engagement between the worm gear 7 
and the wonn wheel 6 under a driving of the motor 
8. The motor 8 is controlled for its driving by a 
light distribution control ECU 1 0." 

See claim 1 claim chart, above at page 426. 

E.g., col. 4, lines 56 to 60, "Accordingly, the lamp 
unit 4 is swung together with the rotary shaft 5 
through an engagement between the wonn gear 7 
and the worm wheel 6 under a driving of the motor 
8. The motor 8 is controlled for its driving by a 
light distribution control ECU 1 0." 

Sec claim 1 claim chart, above at page 426. 
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See claim 1 claim chart, above at page 426. 

See claim 1 claim chart, above at page 426. 

See claim 1 claim chart, above at page 426. 

E.g., Page 12 line 27 to page 13, line 15 "The 
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configured such that the pitch of the vehicle is 
capable of being determined by sensing a front and 
a rear suspension height of the vehicle. 

450 

remaining method iv) is a method which can judge 
the acceleration or deceleration running condition 
of the vehicle based on the information that is 
obtained by the vehicle posture detection device 2. 
Generally, as a device for detecting variations in 
the vibration of a mechanism for absorbing the 
vibration that is given to the wheels of the vehicle 
from the surface of a road or for detecting the 
height of the axle of the vehicle, there is used 
height detection device such as a height sensor or 
the like. In the present method, based on the 
infonnation that is obtained from the height 
detection device, the time differential of the 
detected level or the absolute value thereof is 
calculated and, after then, by comparing the 
resultant value with a given reference value, it is 
possible to judge whether the vehicle is in the 
acceleration or deceleration running condition or 
not. Also, if a plurality of height detection device 
are arranged at several positions of the vehicle, for 
example, in the front and rear portions thereof 
and/or right and left p01iions thereof and the 
inclination angle in the pitching direction of the 
vehicle (so-called pitch angle) is detected in 
accordance with the detect information that is 
detected by these height detection device, then the 
running condition of the vehicle can be confirmed 
to a certain degree." 
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38. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the pitch of the vehicle is 
capable of being detennined by a pitch level 
sensor. 

See claim 1 claim chart, above at page 426. 
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See claim 1 claim chart, above at page 426. 

E.g., Page 12 line 27 to page 13, line 15 "The 
remaining method iv) is a method which can judge 
the acceleration or deceleration running condition 
of the vehicle based on the infonnation that is 
obtained by the vehicle posture detection device 2. 
Generally, as a device for detecting variations in 
the vibration of a mechanism for absorbing the 
vibration that is given to the wheels of the vehicle 
from the surface of a road or for detecting the 
height of the axle of the vehicle, there is used 
height detection device such as a height sensor or 
the like. In the present method, based on the 
information that is obtained from the height 
detection device, the time differential of the 
detected level or the absolute value thereof is 
calculated and, after then, by comparing the 
resultant value with a given reference value, it is 
possible to judge whether the vehicle is in the 
acceleration or deceleration running condition or 
not. Also, if a plurality of height detection device 
are arranged at several positions of the vehicle, for 
example, in the front and rear pmiions thereof 
and/or right and left portions thereof and the 
inclination angle in the pitching direction of the 
vehicle (so-called pitch angle) is detected in 
accordance with the detect infom1ation that is 
detected by these height detection device, then the 
running condition of the vehicle can be continued 
to a certain degree." 
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41. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the predetermined minimum 
threshold amount functions as a filter to minimize 
undesirable operation of the at least one actuator. 

See claim 1 claim chart, above at page 426. 

E.g., col. 6, line 42 to col. 7, line 2, "Referring to 
FIG. 8, from changes of the steering angle <p and 
the yaw angular velocity ro of FIGS. 7 A and 7B, 
the following is understood. When the vehicle 
goes around the rightward curve, the steering 
wheel is turned to the right to have a positive 
steering angle <p at first, and the vehicle body yaws 
somewhat after the change of steering angle <p so 
that the yaw angular velocity ro increases 
following increase of the steering angle. 

In the meantime, the rear part of the vehicle is 
swung outside large, and therefore the driver turns 
the steering wheel to the left or in the opposite 
direction rapidly for counter-steeting to recover 
direction of the vehicle. Namely, the steering 
angle <p changes from an upward incline to a 
downward incline in FIG. 7A. However, the yaw 
angular velocity ro is maintained due to inetiia. 

Further, when the direction of the vehicle comes to 
show some recovery, the driver again turns the 
steering wheel to the right for going around the 
rightward curve, but he comes to carry out the 
counter-steering again soon after. Thus, the 
steering angle <p swings rightward and leftward in 
large variations. 
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See claim 1 claim chart, above at page 426. 

E.g., page 4, lines 16 to 27, "According to the 
invention, when it is found that the vehicle is not 
in the acceleration or deceleration running 
condition, the control device controls the 
illumination direction of the lamp by fixing the 
direction of the illumination light of the lamp in a 
given direction, or by limiting the direction of the 
illumination light to a limited range, or by slowing 
down the response speed of the drive device, 
thereby being able to prevent the illumination 
direction of the lamp from being changed 
excessively and thus prevent the illumination 
direction of the lamp from being corrected 
excessively in the bad road running condition of 
the vehicle." 
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42. The automatic directional control system 
defined in claim 1, 

wherein said sensed conditions include three or 

However, while the steering angle <p is swinging 
rightward and leftward as described above, the 
yaw angular velocity ro is maintained at a certain 
angular velocity stably in general, and at a time 
somewhat before the vehicle passes through the 
curve completely, the yaw angular velocity ro 
comes to coincide with the steering angle <p." 
E.g., Col. 7, lines 34 to 39, "Since the actual light 
distribution control is performed on the basis of 
the above-mentioned final lighting angle 8, even if 
the steering wheel is operated rapidly for the 
counter-steering and the like, change of the 
lighting region is suppressed pertinently and the 
driver is given no sense of incongruity." 

E.g., col. 7, lines 34 to 39, "Since the actual light 
distribution control is performed on the basis of 
the above-mentioned final lighting angle 9, even 
35 if the steering wheel is operated rapidly for the 
countersteering and the like, change of the lighting 
region is suppressed pertinently and the driver is 
given no sense of incongruity." 

See claim 1 claim chart, above at page 426. I See claim 1 claim chart, above at page 426. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block I E.g., Page 9, lines 13 to 23, "At first, the judging 
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more of road speed, steering angle, pitch, and 
suspension height of the vehicle. 

diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle (p, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) co." 
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method in the acceleration or deceleration running 
condition judging device 3b will be described by 
classifying it into the following four methods: i) a 
method using the vehicle speed detection device; 
ii) a method using the acceleration or deceleration 
instruction detection device 8; iii) a method using 
the engine revolution number detection device 9; 
and iv) a method using the vehicle posture 
detection device 2." 

E.g., Page 9, lines 24 to 28 "Firstly, the method i) 
is a method which judges whether the vehicle is in 
the acceleration or deceleration running condition 
or not by detecting the nmning speed of the 
vehicle to calculate the change of the speed with 
time, that is, by calculating the acceleration of the 
vehicle." 

E.g., Page 12line 27 to page 13, line 15 "The 
remaining method iv) is a method which can judge 
the acceleration or deceleration running condition 
of the vehicle based on the information that is 
obtained by the vehicle posture detection device 2. 
Generally, as a device for detecting variations in 
the vibration of a mechanism for absorbing the 
vibration that is given to the wheels of the vehicle 
from the surface of a road or for detecting the 
height of the axle of the vehicle, there is used 
height detection device such as a height sensor or 
the like. ln the present method, based on the 
information that is obtained from the height 
detection device, the time differential of the 
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43. The automatic directional control system 
defined in claim 1, 

Sec claim 1 claim chart, above at page 426. 
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detected level or the absolute value thereof is 
calculated and, after then, by comparing the 
resultant value with a given reference value, it is 
possible to judge whether the vehicle is in the 
acceleration or deceleration running condition or 
not. Also, if a plurality of height detection device 
arc arranged at several positions of the vehicle, for 
example, in the front and rear portions thereof 
and/or right and left portions thereof and the 
inclination angle in the pitching direction of the 
vehicle (so-called pitch angle) is detected in 
accordance with the detect information that is 
detected by these height detection device, then the 
nmning condition of the vehicle can be confirmed 
to a certain degree." 

E.g., page 15, line 30 to page 16, line 2 "As has 
been described above, according to the respective 
methods, it is possible to judge whether the 
vehicle is rulll1ing in the acceleration condition or 
in the deceleration condition. Also, these methods 
can be applied in various manners, for example, 
the respective methods can be used individually, 
or some of them may be combined together for the 
enhanced accuracy of the judgment." 

See claim 1 claim chart, above at page 426. 
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wherein said sensed conditions include all four of 
road speed, steering angle, pitch, and suspension 
height of the vehicle. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle <p, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) co." 
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E.g., Page 9, lines 13 to 23, "At first, the judging 
method in the acceleration or deceleration running 
condition judging device 3b will be described by 
classifying it into the following four methods: i) a 
method using the vehicle speed detection device; 
ii) a method using the acceleration or deceleration 
instruction detection device 8; iii) a method using 
the engine revolution number detection device 9; 
and iv) a method using the vehicle posture 
detection device 2." 

E.g., Page 9, lines 24 to 28 "Firstly, the method i) 
is a method which judges whether the vehicle is in 
the acceleration or deceleration running condition 
or not by detecting the running speed of the 
vehicle to calculate the change of the speed with 
time, that is, by calculating the acceleration of the 
vehicle." 

E.g., Page 12 line 27 to page 13, line 15 "The 
remaining method iv) is a method which can judge 
the acceleration or deceleration running condition 
of the vehicle based on the information that is 
obtained by the vehicle posture detection device 2. 
Generally, as a device for detecting variations in 
the vibration of a mechanism for absorbing the 
vibration that is given to the wheels of the vehicle 
from the surface of a road or for detecting the 
height of the axle of the vehicle, there is used 
height detection device such as a height sensor or 
the like. In the present method, based on the 
information that is obtained from the height 
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44. The automatic directional control system See claim 1 claim chart, above at page 426. 
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detection device, the time differential of the 
detected level or the absolute value thereof is 
calculated and, after then, by comparing the 
resultant value with a given reference value, it is 
possible to judge whether the vehicle is in the 
acceleration or deceleration running condition or 
not. Also, if a plurality of height detection device 
arc arranged at several positions of the vehicle, for 
example, in the front and rear portions thereof 
and/or right and left portions thereof and the 
inclination angle in the pitching direction of the 
vehicle (so-called pitch angle) is detected in 
accordance with the detect infom1ation that is 
detected by these height detection device, then the 
running condition of the vehicle can be confirmed 
to a certain degree." 

E.g., page 15, line 30 to page, 16, line 2 "As has 
been described above, according to the respective 
methods, it is possible to judge whether the 
vehicle is running in the acceleration condition or 
in the deceleration condition. Also, these methods 
can be applied in various manners, for example, 
the respective methods can be used individually, 
or some of them may be combined together for the 
enhanced accuracy of the judgment." 

See claim 1 claim chati, above at page 426. 
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defined in claim 1, 

wherein said controller is configured to be 
responsive to said two or more sensor signals for 
generating at least one output signal only when 
said at least one of the two or more sensor signals 
changes by more than a predetermined minimum 
threshold amount to prevent at least one actuator 
from being operated continuously in response to 
relatively small variations in the sensed operating 
conditions. 

E.g., col. 6, line 42 to col. 7, line 2, "Referring to 
FIG. 8, from changes of the steering angle <p and 
the yaw angular velocity w of FIGS. 7 A and 7B, 
the following is understood. When the vehicle 
goes around the rightward curve, the steering 
wheel is turned to the right to have a positive 
steering angle <p at first, and the vehicle body yaws 
somewhat after the change of steering angle <p so 
that the yaw angular velocity w increases 
following increase of the steering angle. 

In the meantime, the rear part of the vehicle is 
swung outside large, and therefore the driver turns 
the steering wheel to the left or in the opposite 
direction rapidly for counter-steering to recover 
direction of the vehicle. Namely, the steeling 
angle <p changes from an upward incline to a 
downward incline in FIG. 7A. However, the yaw 
angular velocity w is maintained due to inertia. 

Further, when the direction of the vehicle comes to 
show some recovery, the driver again turns the 
steering wheel to the right for going around the 
rightward curve, but he comes to carry out the 
counter-steering again soon after. Thus, the 
steering angle <p swings rightward and leftward in 
large va1iations. 

However, while the steering angle <p is swinging 
rightward and leftward as described above, the 
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E.g., page 4, lines 16 to 27 "According to the 
invention, when it is found that the vehicle is not 
in the acceleration or deceleration running 
condition, the control device controls the 
illumination direction of the lamp by fixing the 
direction of the illumination light of the lamp in a 
given direction, or by limiting the direction of the 
illumination light to a limited range, or by slowing 
down the response speed of the drive device, 
thereby being able to prevent the illumination 
direction of the lamp from being changed 
excessively and thus prevent the illumination 
direction of the lamp from being corrected 
excessively in the bad road running condition of 
the vehicle." 
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45. The automatic directional control system 
defined in claim 1, 

wherein controller is configured to be responsive 
to said two or more sensor signals for generating 
at least one output signal only when said at least 
one of the two or more sensor signals changes by 
more than a predetermined minimum threshold 
amount to prevent at least one actuator from being 
operated unduly frequently in response to 
relatively small variations in the sensed operating 
conditions. 

yaw angular velocity CD is maintained at a certain 
angular velocity stably in general, and at a time 
somewhat before the vehicle passes through the 
curve completely, the yaw angular velocity CD 

comes to coincide with the steering angle <:p." 

E.g., col. 7, lines 34 to 39, "Since the actual light 
distribution control is performed on the basis of 
the above-mentioned final lighting angle 9, even 
35 if the steering wheel is operated rapidly for the 
countersteering and the like, change of the lighting 
region is suppressed pertinently and the driver is 
given no sense of incongmity." 

See claim 1 claim chart, above at page 426. 

E.g., col. 6, line 42 to col. 7, line 2, "Referring to 
FIG. 8, from changes of the steering angle <p and 
the yaw angular velocity CD of FIGS. 7A and 7B, 
the following is understood. When the vehicle 
goes around the rightward curve, the steering 
wheel is turned to the right to have a positive 
steering angle <:p at first, and the vehicle body yaws 
somewhat after the change of steering angle <:p so 
that the yaw angular velocity CD increases 
following increase of the steering angle. 

459 

See claim 1 claim chart, above at page 426. 

E.g., page 4, lines 16 to 27 "According to the 
invention, when it is found that the vehicle is not 
in the acceleration or deceleration running 
condition, the control device controls the 
illumination direction of the lamp by fixing the 
direction of the illumination light of the lamp in a 
given direction, or by limiting the direction of the 
illumination light to a limited range, or by slowing 
down the response speed of the drive device, 
thereby being able to prevent the illumination 
direction of the lamp from being changed 
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In the meantime, the rear part of the vehicle is 
swung outside large, and therefore the driver turns 
the steering wheel to the left or in the opposite 
direction rapidly for counter-steering to recover 
direction of the vehicle. Namely, the steering 
angle cp changes from an upward incline to a 
downward incline in FIG. 7A. However, the yaw 
angular velocity co is maintained due to inertia. 

Further, when the direction of the vehicle comes to 
show some recovery, the driver again turns the 
steering wheel to the right for going around the 
rightward curve, but he comes to carry out the 
counter-steering again soon after. Thus, the 
steering angle cp swings rightward and leftward in 
large variations. 

However, while the steering angle cp is swinging 
rightward and leftward as described above, the 
yaw angular velocity co is maintained at a certain 
angular velocity stably in general, and at a time 
somewhat before the vehicle passes through the 
curve completely, the yaw angular velocity co 
comes to coincide with the steering angle cp." 

E.g., col. 7, lines 34 to 39, "Since the actual light 
distribution control is performed on the basis of 
the above-mentioned final lighting angle 9, even 
35 if the steering wheel is operated rapidly for the 
countersteering and the like, change of the lighting 
region is suppressed pertinently and the driver is 
given no sense of incongruity." 

460 

excessively and thus prevent the illumination 
direction of the lamp from being corrected 
excessively in the bad road running condition of 
the vehicle." 
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31. Proposed Claims 1 to 12, 14, 16 to 18, 20 to 22, 24 to 26, 28, 29, 33, 34, 37, 38, and 41 to 45 Are Unpatentable Over the 
Combination of Gotoh and Takahashi Under 35 U.S.C. § 103(a) 

1. An automatic directional control system for a 
vehicle headlight, comprising: 

two or more sensors that are each adapted to 
generate a signal that is representative of a 
condition of a vehicle, said sensed conditions 
including two or more of road speed, steering 
angle, pitch, and suspension height of the vehicle; 

E.g., Abstract, "A head lamp device for a vehicle 
capable of changing a lighting region in front of 
the vehicle in right and left directions, in which 
change of the lighting region is suppressed so as 
not to give the driver a sense of incongruity when 
a steering wheel is operated in one direction and 
then rapidly in the other as in case of counter­
steering." 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle <p, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) ro." 

E.g., Figure 3 

461 

E.g., page 2, lines 6 to 13 "Therefore, there is 
conventionally known a device which includes a 
device for detecting the posture of the vehicle by 
detecting the inclination and height of a vehicle 
body, and calculates the amount of variations in 
the inclination of the vehicle based on the 
information that is obtained by the detect device, 
thereby being able to adjust automatically the 
illumination direction of the lamp." 

E.g., page 5, line 30 to page 6, line 9 "The vehicle 
posture detection device 2 is used to detect the 
posture of a vehicle (including the vertical 
inclination of the vehicle in the advancing 
direction thereof). For example, when there is used 
height detection device 7 which detects the height 
of the body of the vehicle, as shown in Fig. 2, 
there are available a method which measures a 
distance L between the height detection device 7 
and a road surface G by use of detect waves such 
as ultrasonic waves, laser beams or the like, and a 
method in which the height detection device 7 
detects the expansion and contraction amount x of 
a suspension S in order to detect the amount of 
variations in the vertical position of the axle of the 
vehicle." 

E.g., page 6, lines 16 to 25 "The vehicle running 
condition detection device 4 is used to detect the 
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running conditions of the vehicle (including the 
stopping or stationary condition thereof), while the 
detect signal of the vehicle running condition 
detection device 3 is transmitted to the control 
device 4. As the vehicle running condition 
detection device 3, for example, there can be used 
vehicle speed detection device which is one of the 
existing facilities of the vehicle. Also, every kind 
of information can be used, provided that it can be 
used to detect the running conditions of the 
vehicle." 

E.g., page 2, lines 6 to 13 "Therefore, there is 
conventionally known a device which includes a 
device for detecting the posture of the vehicle by 
detecting the inclination and height of a vehicle 
body, and calculates the amount of variations in 
the inclination of the vehicle based on the 
information that is obtained by the detect device, 
thereby being able to adjust automatically the 
illumination direction of the lamp." 

E.g., page 5, line 30 to page 6, line 9 "The vehicle 
posture detection device 2 is used to detect the 
posture of a vehicle (including the vertical 
inclination of the vehicle in the advancing 
direction thereof). For example, when there is used 
height detection device 7 which detects the height 
of the body of the vehicle, as shown in Fig. 2, 
there are available a method which measures a 
distance L between the height detection device 7 
and a road surface G by use of detect waves such 
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a controller that is responsive to said two or more 
sensor signals for generating at least one output 
signal 

E.g., Col. 4, lines 59 to 60, "The motor 8 is 
controlled for its driving by a light distribution 
control ECU 10." 
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as ultrasonic waves, laser beams or the like, and a 
method in which the height detection device 7 
detects the expansion and contraction amount x of 
a suspension S in order to detect the amount of 
variations in the vertical position of the axle of the 
vehicle." 

E.g., page 8, lines 26 to 32 "Therefore, when the 
amount of variations with time of the detect signal 
of the vehicle posture detect signal 2 is equal to or 
larger than a reference value, it may be judged that 
the gradient of the road has varied, and the 
illumination direction of the lamp 6 may be 
corrected in accordance with the detect signal of 
the vehicle posture detection device 2." 

E.g., page 9, lines 16 to 34 "Also, in order to 
prevent the illumination direction of the lamp 6 
from being corrected inadvertently when a sudden 
change in the posture of the vehicle occurs 
temporarily or due to the wrong operation of the 
lamp 6 caused by external disturbances, for 
example, when the vehicle makes a sudden start or 
a sudden stop, preferably, a threshold value with 
respect to time may be set in detection of the road 
gradient and, only when the amount of variations 
in the detect signal of the vehicle posture detection 
device 2 exceeds a given reference value and such 
excessive state continues for a time equal to or 
more than the threshold value, the illumination 
direction of the lamp 6 may be corrected; or, a 
threshold value with respect to the running 
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only when said at least one of the two or more 
sensor signals changes by more than a 
predetermined minimum threshold amount to 
prevent at least one actuator from being operated 
continuously or unduly frequently in response to 
relatively small variations in the sensed operating 
conditions; and 

E.g., col. 6, line 42 to col. 7, line 2, "Referring to 
FIG. 8, from changes of the steering angle <p and 
the yaw angular velocity w of FIGS. 7 A and 713, 
the following is understood. When the vehicle 
goes around the rightward curve, the steering 
wheel is tumed to the right to have a positive 
steering angle <p at first, and the vehicle body yaws 
somewhat after the change of steering angle <p so 
that the yaw angular velocity co increases 
following increase of the steering angle. 

In the meantime, the rear part of the vehicle is 
swung outside large, and therefore the driver tums 
the steering wheel to the left or in the opposite 
direction rapidly for counter-steering to recover 
direction of the vehicle. Namely, the steering 
angle <p changes from an upward incline to a 
downward incline in FIG. 7A. However, the yaw 
angular velocity co is maintained due to inertia. 

Fmiher, when the direction of the vehicle comes to 
show some recovery, the driver again tums the 
steering wheel to the right for going around the 
rightward curve, but he comes to carry out the 

464 

distance of the vehicle may be set and, only when 
the amount ofvariations in the detect signal of the 
vehicle posture detection device 2 exceeds a given 
reference value and such excessive state continues 
for a distance equal to or more than the threshold 
value, the illumination direction of the lamp 6 may 
be corrected." 

E.g., page 8, lines 26 to 32 "Therefore, when the 
amount of variations with time of the detect signal 
of the vehicle posture detect signal 2 is equal to or 
larger than a reference value, it may be judged that 
the gradient of the road has varied, and the 
illumination direction of the lamp 6 may be 
corrected in accordance with the detect signal of 
the vehicle posture detection device 2." 

E.g., page 9, lines 16 to 34 "Also, in order to 
prevent the illumination direction of the lamp 6 
from being corrected inadvertently when a sudden 
change in the posture of the vehicle occurs 
temporarily or due to the wrong operation of the 
lamp 6 caused by external disturbances, for 
example, when the vehicle makes a sudden start or 
a sudden stop, preferably, a threshold value with 
respect to time may be set in detection of the road 
gradient and, only when the amount of variations 
in the detect signal of the vehicle posture detection 
device 2 exceeds a given reference value and such 
excessive state continues for a time equal to or 
more than the threshold value, the illumination 
direction of the lamp 6 may be corrected; or, a 
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said at least one actuator being adapted to be 
connected to the headlight to effect movement 
thereof in accordance with said at least one output 
signal. 

counter-steering again soon after. Thus, the 
steering angle <p swings rightward and leftward in 
large variations. 

However, while the steering angle <p is swinging 
rightward and leftward as described above, the 
yaw angular velocity OJ is maintained at a certain 
angular velocity stably in general, and at a time 
somewhat before the vehicle passes through the 
curve completely, the yaw angular velocity OJ 

comes to coincide with the steering angle <p." 

E.g., Col. 7, lines 34 to 39, "Since the actual light 
distribution control is perfonned on the basis of 
the above-mentioned final lighting angle 8, even if 
the steering wheel is operated rapidly for the 
counter-steering and the like, change of the 
lighting region is suppressed pertinently and the 
driver is given no sense of incongruity." 
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threshold value with respect to the running 
distance of the vehicle may be set and, only when 
the amount of variations in the detect signal of the 
vehicle posture detection device 2 exceeds a given 
reference value and such excessive state continues 
for a distance equal to or more than the threshold 
value, the illumination direction of the lamp 6 may 
be corrected." 

E.g., page 2, lines 14 to 17 "However, in the 
above-mentioned automatic adjustment device, 
since the lamp is driven with high frequency, an 
actuator used in a drive mechanism for driving the 
lamp is required to show high response property 
and high durability." 

E.g., page 6, lines 26 to 32 "When the control 
device 4 receives the detect signal of the vehicle 
running condition detection device 3 and finds 
from this detect signal that the vehicle is standing 
still, the control device 4, in accordance with 
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2. The automatic directional control system 
defined in claim 1, 

wherein at least one of said two or more sensors 
generates a signal that is representative of the road 

See claim 1 claim chart, above at page 461. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 

466 

infonnation on the vehicle posture obtained from 
the vehicle posture detection device 2, transmits to 
the drive signal 5 a control signal for correction of 
the illumination direction of the lamp 6." 

E.g., page 7, lines 12 to 17 "ln view of this, the 
control device 4 is structured such that, based on 
the information from the vehicle posture detection 
device 2, it can detect the amount of variations in 
the gradient of the road and, therefore, when the 
road gradient varies suddenly, it can correct the 
illumination direction of the lamp 6." 
E.g., page 11, lines 12 to 16, "The conection of 
the illumination direction of the lamp 6 in Step S5 
is carried out by the drive device 5 based on the 
control signal transmitted from the control device 
4 and, as a method for executing such concction, 
there arc available two methods as follows: 1) a 
method for inclining the entire lamp, and, 2) a 
method for moving the component (such as a lens, 
a reflector, a shade or the like) of the optical 
system ofthe lamp." 

See claim 1 claim chart, above at page 461. 

E.g., page 6, lines 16 to 25 "The vehicle running 
condition detection device 4 is used to detect the 
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speed of the vehicle. 

3. The automatic directional control system 
defined in claim 1, 

wherein at least one of said two or more sensors 
generates a signal that is representative of the 
steering angle of the vehicle. 

the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle cp, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) ro." 

E.g., Figure 3 
(~j 

" 

f:~C. $ 

See claim 1 claim chart, above at page 461. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steeting angle cp, a vehicle 

467 

running conditions of the vehicle (including the 
stopping or stationary condition thereof), while the 
detect signal of the vehicle running condition 
detection device 3 is transmitted to the control 
device 4. As the vehicle running condition 
detection device 3, for example, there can be used 
vehicle speed detection device which is one of the 
existing facilities of the vehicle. Also, every kind 
of information can be used, provided that it can be 
used to detect the running conditions of the 
vehicle." 

See claim 1 claim chart, above at page 461. 
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4. The automatic directional control system 
defined in claim 1, 

wherein at least one of said two or more sensors 
generates a signal that is representative of the pitch 
of the vehicle. 

speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) ro." 

E.g., Figure 3 
~:; 

~lC, :5 

Sec claim 1 claim chart, above at page 461. 

468 

Sec claim 1 claim chart, above at page 461. 

E.g., page 2, lines 6 to 13 "Therefore, there is 
conventionally known a device which includes a 
device for detecting the posture of the vehicle by 
detecting the inclination and height of a vehicle 
body, and calculates the amount of variations in 
the inclination of the vehicle based on the 
infom1ation that is obtained by the detect device, 
thereby being able to adjust automatically the 
illumination direction ofthe lamp." 
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5. The automatic directional control system 
defined in claim 1, 

wherein at least one of said two or more sensors 
generates a signal that is representative of the 
suspension height of the vehicle. 

See claim 1 claim chart, above at page 461. 
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See claim 1 claim chart, above at page 461. 

E.g., page 2, lines 6 to 13 "Therefore, there is 
conventionally known a device which includes a 
device for detecting the posture of the vehicle by 
detecting the inclination and height of a vehicle 
body, and calculates the amount of variations in 
the inclination of the vehicle based on the 
information that is obtained by the detect device, 
thereby being able to adjust automatically the 
illumination direction of the lamp." 

E.g., page 5, line 30 to page 6, line 9 "The vehicle 
posture detection device 2 is used to detect the 
posture of a vehicle (including the vertical 
inclination of the vehicle in the advancing 
direction thereof). For example, when there is used 
height detection device 7 which detects the height 
of the body of the vehicle, as shown in Fig. 2, 
there are available a method which measures a 
distance L between the height detection device 7 
and a road surface G by usc of detect waves such 
as ultrasonic waves, laser beams or the like, and a 
method in which the height detection device 7 
detects the expansion and contraction amount x of 
a suspension S in order to detect the amount of 
variations in the vertical position of the axle of the 
vehicle." 
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6. The automatic directional control system 
defined in claim 1, 

wherein said two or more sensors include a first 
sensor and a second sensor. 

See claim 1 claim chart, above at page 461. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle <p, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) w." 

E.g., Figure 3 

) 

.~ 
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See claim 1 claim chart, above at page 461. 

E.g., page 5, line 30 to page 6, line 9 "The vehicle 
posture detection device 2 is used to detect the 
posture of a vehicle (including the vetiical 
inclination of the vehicle in the advancing 
direction thereof). For example, when there is used 
height detection device 7 which detects the height 
of the body of the vehicle, as shown in Fig. 2, 
there are available a method which measures a 
distance L between the height detection device 7 
and a road surface G by use of detect waves such 
as ultrasonic waves, laser beams or the like, and a 
method in which the height detection device 7 
detects the expansion and contraction amount x of 
a suspension S in order to detect the amount of 
variations in the vertical position of the axle of the 
vehicle." 

E.g., page 6, lines 16 to 25 "The vehicle running 
condition detection device 4 is used to detect the 
running conditions of the vehicle (including the 
stopping or stationary condition thereof), while the 
detect signal of the vehicle running condition 
detection device 3 is transmitted to the control 
device 4. As the vehicle running condition 
detection device 3, for example, there can be used 
vehicle speed detection device which is one of the 
existing facilities of the vehicle. Also, every kind 
of information can be used, provided that it can be 
used to detect the running conditions of the 
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7. The automatic directional control system 
defined in claim 6, 

wherein said first sensor is adapted to generate a 
signal that is representative of a condition 
including the road speed of the vehicle and said 
second sensor is adapted to generate a signal that 
is representative of a condition including the 
steering angle of the vehicle. 

See claim 6 claim chart, above at page 470. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle cp, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) co." 

E.g., Figure 3 

~ ~-!-:-·r "<~r,. : 
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vehicle." 

See claim 6 claim chart, above at page 470. 

E.g., page 6, lines 16 to 25 "The vehicle running 
condition detection device 4 is used to detect the 
running conditions of the vehicle (including the 
stopping or stationary condition thereof), while the 
detect signal of the vehicle running condition 
detection device 3 is transmitted to the control 
device 4. As the vehicle rum1ing condition 
detection device 3, for example, there can be used 
vehicle speed detection device which is one of the 
existing facilities of the vehicle. Also, every kind 
of information can be used, provided that it can be 
used to detect the running conditions of the 
vehicle." 
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8. The automatic directional control system 
defined in claim 6, 

wherein said first sensor is adapted to generate a 
signal that is representative of a condition 
including the steering angle of the vehicle and said 
second sensor is adapted to generate a signal that 
is representative of a condition including the pitch 
of the vehicle. 

9. The automatic directional control system 
defined in claim 6, 

wherein said first sensor is adapted to generate a 
signal that is representative of a condition 
including the suspension height of the vehicle and 
said second sensor is adapted to generate a signal 
that is representative of a condition including the 
pitch of the vehicle. 

See claim 6 claim chart, above at page 470. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle <p, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) w." 

See claim 6 claim chart, above at page 4 70. 
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See claim 6 claim chart, above at page 470. 

E.g., page 2, lines 6 to 13 "Therefore, there is 
conventionally known a device which includes a 
device for detecting the posture of the vehicle by 
detecting the inclination and height of a vehicle 
body, and calculates the amount of variations in 
the inclination of the vehicle based on the 
information that is obtained by the detect device, 
thereby being able to adjust automatically the 
illumination direction of the lamp." 

See claim 6 claim chart, above at page 470. 

E.g., page 2, lines 6 to 13 "Therefore, there is 
conventionally known a device which includes a 
device for detecting the posture of the vehicle by 
detecting the inclination and height of a vehicle 
body, and calculates the amount of variations in 
the inclination of the vehicle based on the 
information that is obtained by the detect device, 
thereby being able to adjust automatically the 
illumination direction of the lamp." 

E.g., page 5, line 30 to page 6, line 9 "The vehicle 
posture detection device 2 is used to detect the 
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10. The automatic directional control system 
defined in claim 6, 

See claim 6 claim chart, above at page 470. 
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posture of a vehicle (including the vertical 
inclination of the vehicle in the advancing 
direction thereof). For example, when there is used 
height detection device 7 which detects the height 
of the body of the vehicle, as shown in Fig. 2, 
there are available a method which measures a 
distance L between the height detection device 7 
and a road surface G by usc of detect waves such 
as ultrasonic waves, laser beams or the like, and a 
method in which the height detection device 7 
detects the expansion and contraction amount x of 
a suspension S in order to detect the amount of 
variations in the vertical position of the axle of the 
vehicle." 

E.g., page 2, lines 6 to 13 "Therefore, there is 
conventionally known a device which includes a 
device for detecting the posture of the vehicle by 
detecting the inclination and height of a vehicle 
body, and calculates the amount of variations in 
the inclination of the vehicle based on the 
information that is obtained by the detect device, 
thereby being able to adjust automatically the 
illumination direction of the lamp." 

See claim 6 claim chart, above at page 470. 
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wherein said first sensor is adapted to generate a 
signal that is representative of a condition 
including the pitch of the vehicle and said second 
sensor is adapted to generate a signal that is 
representative of a condition including the road 
speed of the vehicle. 

11. The automatic directional control system 
defined in claim 6, 

wherein said first sensor is physically separate 

See claim 6 claim chart, above at page 470. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough 
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E.g., page 2, lines 6 to 13 "Therefore, there is 
conventionally known a device which includes a 
device for detecting the posture of the vehicle by 
detecting the inclination and height of a vehicle 
body, and calculates the amount of variations in 
the inclination of the vehicle based on the 
information that is obtained by the detect device, 
thereby being able to adjust automatically the 
illumination direction of the lamp." 

E.g., page 6, lines 16 to 25 "The vehicle running 
condition detection device 4 is used to detect the 
running conditions of the vehicle (including the 
stopping or stationary condition thereof), while the 
detect signal of the vehicle running condition 
detection device 3 is transmitted to the control 
device 4. As the vehicle running condition 
detection device 3, for example, there can be used 
vehicle speed detection device which is one of the 
existing facilities of the vehicle. Also, every kind 
of information can be used, provided that it can be 
used to detect the running conditions of the 
vehicle." 

See claim 6 claim chart, above at page 4 70. 

See, e.g., Fig. 1, ref 2, 3 (Separate detection 
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from said second sensor. 

12. The automatic directional control system 
defined in claim 1, 

wherein said sensed conditions further include one 
or more of a rate of change of road speed of the 
vehicle, a rate of change of steering angle of the 
vehicle, a rate of change of pitch of the vehicle, or 

block diagram showing a control system for 
changing the lighting region in the present 
embodiment. The vehicle has a steering angle 
sensor 21 for detecting a direction of a front 
wheel with respect to the vehicle body, i.e. a 
steering angle <p, a vehicle speed sensor 22 for 
detecting a vehicle speed v and a yaw rate sensor 
23 for detecting a yaw angular velocity (yaw 
rate) co." 

E.g., Figure 3 
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See claim 1 claim chart, above at page 461. 
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devices). See also 5:25-27 ("an illumination direction 
control device 1 is composed of vehicle posture 
detection device 2, vehicle running condition 
detection device 3, control device 4, drive device 
5 ... , and lamp 6.") 

FIG. 1 

~-..... .'l. ............. ·-

i 
>o 
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See claim 1 claim chart, above at page 461. 

E.g., page 7, lines 29 to 34, to page 8, line 21 "In 
particular, Fig. 3 shows schematically the amount 
of variations in the output level V when the 
vehicle runs first along an uphill slope and 
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a rate of change of suspension height of the 
vehicle. 

14. The automatic directional control system 
defined in claim 12, 

wherein at least one of said two or more sensors 
generates a signal that is representative of the rate 
of change of steering angle of the vehicle. 

See claim 12 claim chart, above at page 475. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle <p, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) ro." 
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thereafter runs along a road having a small 
gradient. In this case, when the vehicle runs over 
the uphill slope the output level V falls down 
suddenly." 

E.g., page 8, lines 19 to 25, "These figures show 
clearly that the magnitude of the amount of 
variations in the road gradients is reflected on the 
amount of variations in the outputs of the height 
sensor when the vehicle runs from the road having 
a small gradient to the road having a large gradient 
or when the vehicle runs from the road having a 
large gradient to the road having a small gradient." 

See claim 12 claim chart, above at page 475. 

E.g., page 7, lines 29 to 34, to page 8, line 21 "In 
particular, Fig. 3 shows schematically the amount 
of variations in the output level V when the 
vehicle runs first along an uphill slope and 
thereafter runs along a road having a small 
gradient. In this case, when the vehicle runs over 
the uphill slope the output level V falls down 
suddenly." 

E.g., page 8, lines 19 to 25, "These figures show 
clearly that the magnitude of the amount of 
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16. The automatic directional control system 
defined in claim 12, 

wherein at least one of said two or more sensors 
generates a signal that is representative of the rate 
of change of suspension height of the vehicle. 

See claim 12 claim chart, above at page 475. 
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variations in the road gradients is reflected on the 
amount of variations in the outputs of the height 
sensor when the vehicle runs from the road having 
a small gradient to the road having a large gradient 
or when the vehicle runs from the road having a 
large gradient to the road having a small gradient." 

See claim 12 claim chart, above at page 475. 

E.g., page 7, lines 29 to 34, to page 8, line 21 "In 
particular, Fig. 3 shows schematically the amount 
of variations in the output level V when the 
vehicle runs first along an uphill slope and 
thereafter runs along a road having a small 
gradient. In this case, when the vehicle mns over 
the uphill slope the output level V falls down 
suddenly." 
E.g., page 8, lines 19 to 25, "These figures show 
clearly that the magnitude of the amount of 
variations in the road gradients is reflected on the 
amount of variations in the outputs of the height 
sensor when the vehicle runs from the road having 
a small gradient to the road having a large gradient 
or when the vehicle runs from the road having a 
large gradient to the road having a small gradient." 
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17. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured to include at least two actuators. 

18. The automatic directional control system 
defined in claim 17, 

wherein the at least two actuators include a first 
actuator that is adapted to be connected to the 
headlight to effect movement thereof in a vetiical 
direction. 

See claim 1 claim chart, above at page 461. 

See claim 17 claim chart, above at page 478. 
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See claim 1 claim chart, above at page 461. 

E.g., page 16, line 31 to page 17, line 1 "A rudder 
resistance network 18, which corresponds to the 
above-mentioned drive control device 5a, is used 
to conveti the output signal of the microcomputer 
10 into an analog signal and transmits it to 
actuators 19 and 19' which are disposed 
downstream thereof." 

See claim 17 claim chart, above at page 478. 

E.g., page 11, lines 21 to 32 "In particular, the 
method 1) is the simplest method that can change 
the illumination pattern of the lamp 6 within a 
vertical plane, in which the entire lamp is rotated 
about the rotary shaft thereof to thereby change the 
illumination angle of the lamp 6 with respect to a 
horizontal plane including the optical axis of the 
lamp. For example, in the method 1 ), there can be 
used a drive mechanism in which the right and left 
side surfaces of the lamp 6 are supported rotatably, 
and the rotary shaft of the lamp 6 is rotated 
directly by a drive source such as a motor or the 
like, or a member fixed to or formed integrally 
with the lamp 6 is rotated by the drive device 5." 
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20. The automatic directional control system 
defined in claim 1, 

wherein the at least one actuator includes an 
electronically controlled mechanical actuator. 

21. The automatic directional control system 
defined in claim 1, 

wherein the at least one actuator includes a step 
motor. 

See claim 1 claim chart, above at page 461. 

See claim 1 claim chart, above at page 461. 
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See claim 1 claim chart, above at page 461. 

E.g., page 16, line 31 to page 17, line 1 "A rudder 
resistance network 18, which conesponds to the 
above-mentioned drive control device 5a, is used 
to convert the output signal of the microcomputer 
10 into an analog signal and transmits it to 
actuators 19 and 19' which are disposed 
downstream thereof." 

E.g., page 11, line 32 to page 12, line 3 "As an 
example of such lamp, there is available a lamp 
including a mechanism which can use the 
rotational force of the motor as the rotational force 
of the lam through a transmission mechanism 
using a worm and worm wheel (for example, see 
Japanese Patent Publication No. Hei. 63-166672)." 

See claim 1 claim chart, above at page 461. 

E.g., page 18, lines 5 to 8 "Besides this, according 
to the invention, the lamp or the component 
thereof can be driven or controlled by use of a 
stepping motor to thereby concct the illumination 
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22. The automatic directional control system 
defined in claim 1, 

wherein the at least one actuator includes a servo 
motor. 

24. The automatic directional control system 
defined in claim 1, 

See claim 1 claim chart, above at page 461. 

See claim 1 claim chart, above at page 461. 
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direction of the lamp." 

See claim 1 claim chart, above at page 461. 

E.g., page 16, line 31 to page 17, line 1 "A rudder 
resistance network 18, which corresponds to the 
above-mentioned drive control device 5a, is used 
to convert the output signal of the microcomputer 
10 into an analog signal and transmits it to 
actuators 19 and 19' which are disposed 
downstream thereof." 

E.g., page 11, line 32 to page 12, line 3 "As an 
example of such lamp, there is available a lamp 
including a mechanism which can usc the 
rotational force of the motor as the rotational force 
of the lam through a transmission mechanism 
using a worm and worm wheel (for example, sec 
Japanese Patent Publication No. Hci. 63-166672)." 

See claim 1 claim chart, above at page 461. 
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wherein the automatic directional control system is 
configured such that the headlight is adjustably 
mounted on the vehicle such that a directional 
orientation at which a beam oflight projects 
therefrom is capable of being adjusted relative to 
the vehicle. 

25. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the headlight is adjustably 
mounted on the vehicle such that a directional 
orientation at which a beam oflight projects 
therefrom is capable of being adjusted up and 
down relative to a horizontal reference position. 

E.g., col. 4, lines 32 to 38, "The vehicle 1 of the 
preferred embodiment has head lights 2 for 
lighting the space in front of the vehicle installed 
such that they are swingable in rightward and 
leftward horizontal directions. FIG. 1 is a view 
showing the vehicle 1 from above and in this 
figure, the right and left head lights 2,2 are swung 
rightward so as to cause the right forward regions 
to become lighting regions 3, 3." 

See claim 1 claim chart, above at page 461. 
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E.g., page 11, lines 21 to 32 "In particular, the 
method 1) is the simplest method that can change 
the illumination pattern of the lamp 6 within a 
vertical plane, in which the entire lamp is rotated 
about the rotary shaft thereof to thereby change the 
illumination angle of the lamp 6 with respect to a 
horizontal plane including the optical axis of the 
lamp. For example, in the method 1), there can be 
used a drive mechanism in which the right and left 
side surfaces of the lamp 6 are supported rotatably, 
and the rotary shaft of the lamp 6 is rotated 
directly by a drive source such as a motor or the 
like, or a member fixed to or fonned integrally 
with the lamp 6 is rotated by the drive device 5." 

See claim 1 claim chart, above at page 461. 

E.g., page 11, lines 21 to 32 "In particular, the 
method 1) is the simplest method that can change 
the illumination pattern of the lamp 6 within a 
vertical plane, in which the entire lamp is rotated 
about the rotary shaft thereof to thereby change the 
illumination angle of the lamp 6 with respect to a 
horizontal plane including the optical axis of the 
lamp. For example, in the method 1), there can be 
used a d1ive mechanism in which the right and left 
side surfaces of the lamp 6 are supported rotatably, 
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26. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the headlight is adjustably 
mounted on the vehicle such that a directional 
orientation at which a beam oflight projects 
therefrom is capable ofbeing adjusted left and 
tight relative to a vertical reference position. 

28. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the controller includes a 
microprocessor. 

Sec claim 1 claim chart, above at page 461. 

E.g., col. 4, lines 32 to 38, "The vehicle 1 of the 
preferred embodiment has head lights 2 for 
lighting the space in front of the vehicle installed 
such that they are swingable in rightward and 
leftward horizontal directions. FIG. 1 is a view 
showing the vehicle I from above and in this 
figure, the right and left head lights 2,2 are swung 
rightward so as to cause the right fmward regions 
to become lighting regions 3, 3." 

Sec claim 1 claim chart, above at page 461. 

E.g., col. 4, lines 56 to 60, "Accordingly, the lamp 
unit 4 is swung together with the rotary shaft 5 
through an engagement between the worm gear 7 
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and the rotary shaft of the lamp 6 is rotated 
directly by a drive source such as a motor or the 
like, or a member fixed to or formed integrally 
with the lamp 6 is rotated by the drive device 5." 

Sec claim 1 claim chart, above at page 461. 

Sec claim 1 claim chart, above at page 461. 

E.g., page 16, lines 1 to 4 "When a turn-on switch 
12 for the lamp 6 is put into operation, a supply 
voltage from a constant voltage supply circuit 13 
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29. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the controller includes a 
programmable electronic controller. 

and the wonn wheel 6 under a driving of the motor 
8. The motor 8 is controlled for its driving by a 
light distribution control ECU 1 0." 

Sec claim 1 claim chart, above at page 461. 

E.g., col. 4, lines 56 to 60, "Accordingly, the lamp 
unit 4 is swung together with the rotary shaft 5 
through an engagement between the wom1 gear 7 

483 

and a reset signal from a reset circuit 14 are 
supplied to the microcomputer 1 0." See also Fig. 
9, ref 10. 

F/13.9 

13 ~:4 

,;, 

Sec claim 1 claim chart, above at page 461. 
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33. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system 
further includes memory. 

and the wonn wheel 6 under a driving of the motor 
8. The motor 8 is controlled for its driving by a 
light distribution control ECU 1 0." 

Sec claim 1 claim chart, above at page 461. 

484 

Sec claim 1 claim chart, above at page 461. 

E.g., page 16, lines 5 to 9 "Also, a non-volatile 
memory 15 (such as an electrically erasable 
EEPROM, or the like) for storing control 
programs and data values therein) [sic] and an 
oscillator 16 used to generate a clock signal are 
additionally attached to the microcomputer 1 0." 
Sec also Fig. 9, ref. 15. 
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34. The automatic directional control system 
defined in claim 33, 

wherein the memory includes non-volatile 
memory. 

See claim 33 claim chmi, above at page 484. 
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See claim 33 claim chmi, above at page 484. 

E.g., page 16, lines 5 to 9 "Also, a non-volatile 
memory 15 (such as an electrically erasable 
EEPROM, or the like) for storing control 
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37. The automatic directional control system 
defined in claim 1, 

See claim 1 claim chart, above at page 461. 
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programs and data values therein) [sic] and an 
oscillator 16 used to generate a clock signal are 
additionally attached to the microcomputer 1 0." 
See also Fig. 9, ref. 15. 
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See claim 1 claim chart, above at page 461. 
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wherein the automatic directional control system is 
configured such that the pitch of the vehicle is 
capable of being determined by sensing a front and 
a rear suspension height of the vehicle. 

38. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the pitch of the vehicle is 
capable of being determined by a pitch level 
sensor. 

Sec claim 1 claim chart, above at page 461. 
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E.g., page 5, line 30 to page 6, line 9 "The vehicle 
posture detection device 2 is used to detect the 
posture of a vehicle (including the vertical 
inclination of the vehicle in the advancing 
direction thereof). For example, when there is used 
height detection device 7 which detects the height 
of the body of the vehicle, as shown in Fig. 2, 
there arc available a method which measures a 
distance L between the height detection device 7 
and a road surface G by use of detect waves such 
as ultrasonic waves, laser beams or the like, and a 
method in which the height detection device 7 
detects the expansion and contraction amount x of 
a suspension S in order to detect the amount of 
variations in the vertical position of the axle of the 
vehicle." 

Sec claim 1 claim chart, above at page 461. 

E.g., page 5, line 30 to page 6, line 9 "The vehicle 
posture detection device 2 is used to detect the 
posture of a vehicle (including the vertical 
inclination of the vehicle in the advancing 
direction thereof). For example, when there is used 
height detection device 7 which detects the height 
of the body of the vehicle, as shown in Fig. 2, 
there are available a method which measures a 
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41. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the predetennined minimum 
threshold amount functions as a filter to minimize 
undesirable operation of the at least one actuator. 

See claim 1 claim chart, above at page 461. 

E.g., col. 6, line 42 to col. 7, line 2, "Referring to 
FIG. 8, from changes of the steering angle q> and 
the yaw angular velocity roof FIGS. 7A and 7B, 
the following is understood. When the vehicle 
goes around the rightward curve, the steering 
wheel is turned to the right to have a positive 
steering angle q> at first, and the vehicle body yaws 
somewhat after the change of steering angle q> so 
that the yaw angular velocity ro increases 
following increase of the steering angle. 

In the meantime, the rear part of the vehicle is 
swung outside large, and therefore the driver turns 
the steering wheel to the left or in the opposite 
direction rapidly for counter-steering to recover 
direction of the vehicle. Namely, the steering 
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distance L between the height detection device 7 
and a road surface G by use of detect waves such 
as ultrasonic waves, laser beams or the like, and a 
method in which the height detection device 7 
detects the expansion and contraction amount x of 
a suspension S in order to detect the amount of 
variations in the vertical position of the axle of the 
vehicle.": 

See claim 1 claim chart, above at page 461. 

E.g., page 8, lines 26 to 32 "Therefore, when the 
amount of variations with time of the detect signal 
of the vehicle posture detect signal 2 is equal to or 
larger than a reference value, it may be judged that 
the gradient of the road has varied, and the 
illumination direction of the lamp 6 may be 
corrected in accordance with the detect signal of 
the vehicle posture detection device 2." 

E.g., page 9, lines 16 to 34 "Also, in order to 
prevent the illumination direction of the lamp 6 
from being corrected inadvertently when a sudden 
change in the posture of the vehicle occurs 
temporarily or due to the wrong operation of the 
lamp 6 caused by external disturbances, for 
example, when the vehicle makes a sudden stmi or 
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angle <p changes from an upward incline to a 
downward incline in FIG. 7A. However, the yaw 
angular velocity ro is maintained due to inertia. 

Further, when the direction of the vehicle comes to 
show some recovery, the driver again turns the 
steering wheel to the right for going around the 
rightward curve, but he comes to carry out the 
counter-steering again soon after. Thus, the 
steering angle <p swings rightward and leftward in 
large variations. 

However, while the steering angle <p is swinging 
rightward and leftward as described above, the 
yaw angular velocity w is maintained at a certain 
angular velocity stably in general, and at a time 
somewhat before the vehicle passes through the 
curve completely, the yaw angular velocity ro 
comes to coincide with the steering angle <p." 

E.g., col. 7, lines 34 to 39, "Since the actual light 
distribution control is perfonned on the basis of 
the above-mentioned final lighting angle 9, even 
35 if the steering wheel is operated rapidly for the 
countersteering and the like, change of the lighting 
region is suppressed pertinently and the driver is 
given no sense of incongruity." 

489 

a sudden stop, preferably, a threshold value with 
respect to time may be set in detection of the road 
gradient and, only when the amount of variations 
in the detect signal of the vehicle posture detection 
device 2 exceeds a given reference value and such 
excessive state continues for a time equal to or 
more than the threshold value, the illumination 
direction of the lamp 6 may be corrected; or, a 
threshold value with respect to the running 
distance of the vehicle may be set and, only when 
the amount of variations in the detect signal of the 
vehicle posture detection device 2 exceeds a given 
reference value and such excessive state continues 
for a distance equal to or more than the threshold 
value, the illumination direction of the lamp 6 may 
be corrected." 
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42. The automatic directional control system 
defined in claim 1, 

wherein said sensed conditions include three or 
more of road speed, steering angle, pitch, and 
suspension height of the vehicle. 

See claim 1 claim chart, above at page 461. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle <p, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) w." 
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See claim 1 claim chart, above at page 461. 

E.g., page 6, lines 16 to 25 "The vehicle running 
condition detection device 4 is used to detect the 
running conditions of the vehicle (including the 
stopping or stationary condition thereof), while the 
detect signal of the vehicle running condition 
detection device 3 is transmitted to the control 
device 4. As the vehicle running condition 
detection device 3, for example, there can be used 
vehicle speed detection device which is one of the 
existing facilities of the vehicle. Also, every kind 
of information can be used, provided that it can be 
used to detect the running conditions of the 
vehicle." 

E.g., page 2, lines 6 to 13 "Therefore, there is 
conventionally known a device which includes a 
device for detecting the posture of the vehicle by 
detecting the inclination and height of a vehicle 
body, and calculates the amount of variations in 
the inclination of the vehicle based on the 
infonnation that is obtained by the detect device, 
thereby being able to adjust automatically the 
illumination direction of the lamp." 

E.g., page 5, line 30 to page 6, line 9 "The vehicle 
posture detection device 2 is used to detect the 
posture of a vehicle (including the vetiical 
inclination of the vehicle in the advancing 
direction thereof). For example, when there is used 

Page 591 of 1228



43. The automatic directional control system 
defined in claim 1, 

wherein said sensed conditions include all four of 
road speed, steering angle, pitch, and suspension 
height of the vehicle. 

See claim 1 claim chart, above at page 461. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle <p, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) ro." 
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height detection device 7 which detects the height 
of the body of the vehicle, as shown in Fig. 2, 
there are available a method which measures a 
distance L between the height detection device 7 
and a road surface G by use of detect waves such 
as ultrasonic waves, laser beams or the like, and a 
method in which the height detection device 7 
detects the expansion and contraction amount x of 
a suspension S in order to detect the amount of 
variations in the vertical position of the axle of the 
vehicle." 

See claim 1 claim chart, above at page 461. 

E.g., page 6, lines 16 to 25 "The vehicle running 
condition detection device 4 is used to detect the 
running conditions of the vehicle (including the 
stopping or stationary condition thereof), while the 
detect signal of the vehicle running condition 
detection device 3 is transmitted to the control 
device 4. As the vehicle running condition 
detection device 3, for example, there can be used 
vehicle speed detection device which is one of the 
existing facilities of the vehicle. Also, every kind 
of information can be used, provided that it can be 
used to detect the running conditions of the 
vehicle." 
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44. The automatic directional control system See claim 1 claim chart, above at page 461. 
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E.g., page 2, lines 6 to 13 "Therefore, there is 
conventionally known a device which includes a 
device for detecting the posture of the vehicle by 
detecting the inclination and height of a vehicle 
body, and calculates the amount of variations in 
the inclination of the vehicle based on the 
information that is obtained by the detect device, 
thereby being able to adjust automatically the 
illumination direction of the lamp." 

E.g., page 5, line 30 to page 6, line 9 "The vehicle 
posture detection device 2 is used to detect the 
posture of a vehicle (including the vertical 
inclination of the vehicle in the advancing 
direction thereof). For example, when there is used 
height detection device 7 which detects the height 
of the body of the vehicle, as shown in Fig. 2, 
there are available a method which measures a 
distance L between the height detection device 7 
and a road surface G by usc of detect waves such 
as ultrasonic waves, laser beams or the like, and a 
method in which the height detection device 7 
detects the expansion and contraction amount x of 
a suspension S in order to detect the amount of 
variations in the vertical position of the ax lc of the 
vehicle." 

See claim 1 claim chati, above at page 461. 
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defined in claim 1, 

wherein said controller is configured to be 
responsive to said two or more sensor signals for 
generating at least one output signal only when 
said at least one of the two or more sensor signals 
changes by more than a predetermined minimum 
threshold amount to prevent at least one actuator 
from being operated continuously in response to 
relatively small variations in the sensed operating 
conditions. 

E.g., col. 6, line 42 to col. 7, line 2, "Referring to 
FIG. 8, from changes of the steering angle <p and 
the yaw angular velocity w of FIGS. 7 A and 7B, 
the following is understood. When the vehicle 
goes around the rightward curve, the steering 
wheel is turned to the right to have a positive 
steering angle <p at first, and the vehicle body yaws 
somewhat after the change of steering angle <p so 
that the yaw angular velocity w increases 
following increase of the steering angle. 

In the meantime, the rear part of the vehicle is 
swung outside large, and therefore the driver turns 
the steering wheel to the left or in the opposite 
direction rapidly for counter-steering to recover 
direction of the vehicle. Namely, the steeling 
angle <p changes from an upward incline to a 
downward incline in FIG. 7A. However, the yaw 
angular velocity w is maintained due to inertia. 

Further, when the direction of the vehicle comes to 
show some recovery, the driver again turns the 
steering wheel to the right for going around the 
rightward curve, but he comes to carry out the 
counter-steering again soon after. Thus, the 
steering angle <p swings rightward and leftward in 
large va1iations. 

However, while the steering angle <p is swinging 
rightward and leftward as described above, the 
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E.g., page 8, lines 26 to 32 "Therefore, when the 
amount of variations with time of the detect signal 
of the vehicle posture detect signal 2 is equal to or 
larger than a reference value, it may be judged that 
the gradient of the road has varied, and the 
illumination direction of the lamp 6 may be 
corrected in accordance with the detect signal of 
the vehicle posture detection device 2." 

E.g., page 9, lines 16 to 34 "Also, in order to 
prevent the illumination direction of the lamp 6 
from being corrected inadvertently when a sudden 
change in the posture of the vehicle occurs 
temporarily or due to the wrong operation of the 
lamp 6 caused by external disturbances, for 
example, when the vehicle makes a sudden start or 
a sudden stop, preferably, a threshold value with 
respect to time may be set in detection of the road 
gradient and, only when the amount of variations 
in the detect signal of the vehicle posture detection 
device 2 exceeds a given reference value and such 
excessive state continues for a time equal to or 
more than the threshold value, the illumination 
direction of the lamp 6 may be corrected; or, a 
threshold value with respect to the running 
distance of the vehicle may be set and, only when 
the amount of variations in the detect signal of the 
vehicle posture detection device 2 exceeds a given 
reference value and such excessive state continues 
for a distance equal to or more than the threshold 
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45. The automatic directional control system 
defined in claim 1, 

wherein controller is configured to be responsive 
to said two or more sensor signals for generating 
at least one output signal only when said at least 
one of the two or more sensor signals changes by 
more than a predetermined minimum threshold 
amount to prevent at least one actuator from being 
operated unduly frequently in response to 
relatively small variations in the sensed operating 
conditions. 

yaw angular velocity CD is maintained at a certain 
angular velocity stably in general, and at a time 
somewhat before the vehicle passes through the 
curve completely, the yaw angular velocity CD 

comes to coincide with the steering angle <:p." 

E.g., col. 7, lines 34 to 39, "Since the actual light 
distribution control is performed on the basis of 
the above-mentioned final lighting angle 9, even 
35 if the steering wheel is operated rapidly for the 
countersteering and the like, change of the lighting 
region is suppressed pertinently and the driver is 
given no sense of incongmity." 

See claim 1 claim chart, above at page 461. 

E.g., col. 6, line 42 to col. 7, line 2, "Referring to 
FIG. 8, from changes of the steering angle <p and 
the yaw angular velocity CD of FIGS. 7A and 7B, 
the following is understood. When the vehicle 
goes around the rightward curve, the steering 
wheel is turned to the right to have a positive 
steering angle <:p at first, and the vehicle body yaws 
somewhat after the change of steering angle <:p so 
that the yaw angular velocity CD increases 
following increase of the steering angle. 
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value, the illumination direction of the lamp 6 may 
be corrected." 

See claim 1 claim chart, above at page 461. 

E.g., page 8, lines 26 to 32 "Therefore, when the 
amount of variations with time of the detect signal 
of the vehicle posture detect signal 2 is equal to or 
larger than a reference value, it may be judged that 
the gradient of the road has varied, and the 
illumination direction of the lamp 6 may be 
corrected in accordance with the detect signal of 
the vehicle posture detection device 2." 

E.g., page 9, lines 16 to 34 "Also, in order to 
prevent the illumination direction of the lamp 6 
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In the meantime, the rear part of the vehicle is 
swung outside large, and therefore the driver turns 
the steering wheel to the left or in the opposite 
direction rapidly for counter-steering to recover 
direction of the vehicle. Namely, the steering 
angle cp changes from an upward incline to a 
downward incline in FIG. 7A. However, the yaw 
angular velocity co is maintained due to inertia. 

Further, when the direction of the vehicle comes to 
show some recovery, the driver again turns the 
steering wheel to the right for going around the 
rightward curve, but he comes to carry out the 
counter-steering again soon after. Thus, the 
steering angle cp swings rightward and leftward in 
large variations. 

However, while the steering angle cp is swinging 
rightward and leftward as described above, the 
yaw angular velocity co is maintained at a certain 
angular velocity stably in general, and at a time 
somewhat before the vehicle passes through the 
curve completely, the yaw angular velocity co 
comes to coincide with the steering angle cp." 

E.g., col. 7, lines 34 to 39, "Since the actual light 
distribution control is performed on the basis of 
the above-mentioned final lighting angle 9, even 
35 if the steering wheel is operated rapidly for the 
countersteering and the like, change of the lighting 
region is suppressed pertinently and the driver is 
given no sense of incongruity." 
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from being corrected inadvertently when a sudden 
change in the posture of the vehicle occurs 
temporarily or due to the wrong operation of the 
lamp 6 caused by external disturbances, for 
example, when the vehicle makes a sudden start or 
a sudden stop, preferably, a threshold value with 
respect to time may be set in detection of the road 
gradient and, only when the amount of variations 
in the detect signal of the vehicle posture detection 
device 2 exceeds a given reference value and such 
excessive state continues for a time equal to or 
more than the threshold value, the illumination 
direction of the lamp 6 may be conected; or, a 
threshold value with respect to the running 
distance of the vehicle may be set and, only when 
the amount of variations in the detect signal of the 
vehicle posture detection device 2 exceeds a given 
reference value and such excessive state continues 
for a distance equal to or more than the threshold 
value, the illumination direction of the lamp 6 may 
be corrected." 
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32. Proposed Claims 1 to 13, 24, 26, 28, 29, 37, 38, 41 to 45 Are Unpatentable Over the Combination of Gotoh and Russman Under 
35 U.S.C. § 103(a) 

1. An automatic directional control system for a 
vehicle headlight, comprising: 

two or more sensors that are each adapted to 
generate a signal that is representative of a 
condition of a vehicle, said sensed conditions 
including two or more of road speed, steering 
angle, pitch, and suspension height of the vehicle; 

E.g., Abstract, "A head lamp device for a vehicle 
capable of changing a lighting region in front of 
the vehicle in right and left directions, in which 
change of the lighting region is suppressed so as 
not to give the driver a sense of incongruity when 
a steering wheel is operated in one direction and 
then rapidly in the other as in case of counter­
steering." 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle q>, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) w." 

E.g., Figure 3 
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E.g., Abstract, "In a method and apparatus to 
regulate the illumination range of a motor vehicle 
in which, at a position on a front axle and at a 
position on a rear axle, signals are measured which 
are dependent upon the relative positions of a 
motor-vehicle body to the front axle and the rear 
axle, with a difference formation between the 
signal from the front axle and that of the rear axle 
being accomplished with a resulting difference 
signal, as a nominal-value signal, being filtered to 
a first average-value fonnation." 

E.g., Abstract, "In a method and apparatus to 
regulate the illumination range of a motor vehicle 
in which, at a position on a front axle and at a 
position on a rear axle, signals are measured which 
are dependent upon the relative positions of a 
motor-vehicle body to the front axle and the rear 
axle, with a difference formation between the 
signal from the front axle and that of the rear axle 
being accomplished with a resulting difference 
signal, as a nominal-value signal, being filtered to 
a first average-value formation." 

E.g., col. 2, lines 40 to 48, "A front axle sensor 
sender (a device including or associated with a 
sensor for sending a sensed signal) V is here 
coupled with a nominal-value former over a first 
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a controller that is responsive to said two or more 
sensor signals for generating at least one output 
signal 

~·.:::::~ ~.&,;~: 

i-!G, :: 

E.g., Col. 4, lines 59 to 60, "The motor 8 is 
controlled for its driving by a light dist1ibution 
control ECU 10." 
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analog/digital converter A 1. The nominal-value 
formerS is additionally coupled with a rear axle 
sensor sender Hover a second analog/digital 
converter A2. The front axle sender and the rear 
axle sender produce signals which are fl_mctions of 
the relative position of a motor vehicle body to the 
front and rear axles." 

E.g., col. 3, lines 40 to 45, "The curve-recognition 
device K is electrically conductively coupled with 
a speed signal sensor, or sender, G and includes a 
speed threshold value device which itself affects 
the switchover such that the third filter F3 is only 
coupled to the regulator R if a minimum speed of 
the motor vehicle is exceeded." 

E.g., col. 3, lines 30 to 39, "The curve-recognition 
device K is elect1ically conductively coupled with 
the switchover device SE and thereby couples the 
third filter F3 electrically conductively with the 
regulator R if a difference signal other than zero is 
fed to it from the sub tractor SU. When no 
difference signal from the sub tractor S U is 
present, the curve-recognition device K switches 
the switchover device SE so that the first filter Fl 
is coupled to the regulator R." 

E.g., col. 4, lines 6 to 12, "At the coupling 
between the switchover device SE and the 
regulator R, a matching device AE is, here for 
example, arranged which, upon a switchover by 
the switchover device SE, adjusts the various 
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only when said at least one of the two or more 
sensor signals changes by more than a 

E.g., col. 6, line 42 to col. 7, line 2, "Referring to 
FIG. 8, from changes of the steering angle <p and 
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nominal values to one another so that 
discontinuities or jumps in the adjustment and 
regulation of the illumination range are avoided." 

E.g., col. 6, line 10 to 34, "In this connection, it is 
beneficial that upon the presence of a difference 
between the second, filtered, nominal-value signal 
to the third, filtered, nominal-value signal and 
upon tennination of a difference is again switched 
from the third, filtered, nominal-value signal to the 
first, filtered, nominal-value signal because in this 
manner, in an uncomplicated and cost effective 
manner, upon the presence of an inclination 
change of the motor vehicle body which is not 
attributable to a change in loading or to road 
surface unevenness, the regulation of the 
illumination range of the motor vehicle, in 
dependence from the third, long, filter time 
constant results, whereby the third, filtered, 
nominal-value signal is independent, or 
substantially independent, from the disturbing, or 
distorting, sh01i time inclination changes so that 
after inclination changes of the motor-vehicle 
body which, for example, are caused by driving 
about a curve, false adjustments of the 
illumination range are not caused which can lead 
to the blinding of oncoming traffic or to losses in 
illumination range, which eliminates a danger 
during operation of a motor vehicle." 

E.g., col. 4, lines 6 to 12, "At the coupling 
between the switchover device SE and the 
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predetermined minimum threshold amount to 
prevent at least one actuator from being operated 
continuously or unduly frequently in response to 
relatively small variations in the sensed operating 
conditions; and 

the yaw angular velocity w of FIGS. 7 A and 7B, 
the following is understood. When the vehicle 
goes around the rightward cmvre, the steering 
wheel is turned to the right to have a positive 
steering angle <:p at first, and the vehicle body yaws 
somewhat after the change of steering angle <:p so 
that the yaw angular velocity co increases 
following increase of the steering angle. 

In the meantime, the rear part of the vehicle is 
swung outside large, and therefore the driver turns 
the steering wheel to the left or in the opposite 
direction rapidly for counter-steering to recover 
direction of the vehicle. Namely, the steering 
angle <:p changes from an upward incline to a 
downward incline in FIG. 7A. However, the yaw 
angular velocity co is maintained due to inertia. 

Further, when the direction of the vehicle comes to 
show some recove1y, the driver again turns the 
steering wheel to the right for going around the 
rightward curve, but he comes to carry out the 
counter-steering again soon after. Thus, the 
steering angle <:p swings rightward and leftward in 
large variations. 

However, while the steering angle <:p is swinging 
rightward and leftward as described above, the 
yaw angular velocity co is maintained at a certain 
angular velocity stably in general, and at a time 
somewhat before the vehicle passes through the 
cwvre completely, the yaw angular velocity co 
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regulator R, a matching device AE is, here for 
example, arranged which, upon a switchover by 
the switchover device SE, adjusts the various 
nominal values to one another so that 
discontinuities or jumps in the adjustment and 
regulation of the illumination range are avoided." 

E.g., col. 6, line I 0 to 34, "ln this connection, it is 
beneficial that upon the presence of a difference 
between the second, filtered, nominal-value signal 
to the third, filtered, nominal-value signal and 
upon tern1ination of a difference is again switched 
from the third, filtered, nominal-value signal to the 
first, filtered, nominal-value signal because in this 
manner, in an uncomplicated and cost effective 
manner, upon the presence of an inclination 
change of the motor vehicle body which is not 
attributable to a change in loading or to road 
surface unevenness, the regulation of the 
illumination range of the motor vehicle, in 
dependence from the third, long, filter time 
constant results, whereby the third, filtered, 
nominal-value signal is independent, or 
substantially independent, from the disturbing, or 
distorting, short time inclination changes so that 
after inclination changes of the motor-vehicle 
body which, for example, are caused by driving 
about a curve, false adjustments of the 
illumination range are not caused which can lead 
to the blinding of oncoming traffic or to losses in 
illumination range, which eliminates a danger 
during operation of a motor vehicle." 
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said at least one actuator being adapted to be 
connected to the headlight to effect movement 
thereof in accordance with said at least one output 
signal. 

2. The automatic directional control system 
defined in claim 1, 

wherein at least one of said two or more sensors 
generates a signal that is representative of the road 
speed of the vehicle. 

comes to coincide with the steering angle <p." 

E.g., Col. 7, lines 34 to 39, "Since the actual light 
distribution control is performed on the basis of 
the above-mentioned final lighting angle 8, even if 
the steering wheel is operated rapidly for the 
counter-steering and the like, change of the 
lighting region is suppressed pertinently and the 
driver is given no sense of incongruity." 

See claim 1 claim chart, above at page 496. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle <p, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) co." 
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E.g., col. 3, lines 16 to 18, "The regulator R 
regulates the position of adjusting elements, which 
are shown here in block form and which change 
the positions of headlights." 

See claim 1 claim chart, above at page 496. 

E.g., col. 3, lines 40 to 45, "The curve-recognition 
device K is electrically conductively coupled with 
a speed signal sensor, or sender, G and includes a 
speed threshold value device which itself affects 
the switchover such that the third filter F3 is only 
coupled to the regulator R if a minimum speed of 
the motor vehicle is exceeded." 
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3. The automatic directional control system 
defined in claim 1, 

wherein at least one of said two or more sensors 
generates a signal that is representative of the 
steering angle of the vehicle. 

E.g., Figure 3 
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See claim 1 claim chart, above at page 496. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle <p, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) ro." 

E.g., Figure 3 
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See claim 1 claim chart, above at page 496. 
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4. The automatic directional control system 
defined in claim 1, 

wherein at least one of said two or more sensors 
generates a signal that is representative of the pitch 
of the vehicle. 

::< 

I;~ 

r-m. :: 

See claim 1 claim chart, above at page 496. 
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See claim 1 claim chart, above at page 496. 

E.g., Abstract, "In a method and apparatus to 
regulate the illumination range of a motor vehicle 
in which, at a position on a front axle and at a 
position on a rear axle, signals are measured which 
are dependent upon the relative positions of a 
motor-vehicle body to the front axle and the rear 
axle, with a difference formation between the 
signal from the front axle and that of the rear axle 
being accomplished with a resulting difference 
signal, as a nominal-value signal, being filtered to 
a first average-value fonnation." 

E.g., col. 2, lines 40 to 48, "A front axle sensor 
sender (a device including or associated with a 
sensor for sending a sensed signal) V is here 
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5. The automatic directional control system 
defined in claim 1, 

wherein at least one of said two or more sensors 
generates a signal that is representative of the 
suspension height of the vehicle. 

See claim 1 claim chart, above at page 496. 
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coupled with a nominal-value former over a first 
analog/digital converter A 1. The nominal-value 
former S is additionally coupled with a rear axle 
sensor sender Hover a second analog/digital 
converter A2. The front axle sender and the rear 
axle sender produce signals which are functions of 
the relative position of a motor vehicle body to the 
front and rear axles." 

See claim 1 claim chart, above at page 496. 

E.g., Abstract, "In a method and apparatus to 
regulate the illumination range of a motor vehicle 
in which, at a position on a front axle and at a 
position on a rear axle, signals are measured which 
are dependent upon the relative positions of a 
motor-vehicle body to the front axle and the rear 
axle, with a difference formation between the 
signal from the front axle and that of the rear axle 
being accomplished with a resulting difference 
signal, as a nominal-value signal, being filtered to 
a first average-value formation." 

E.g., col. 2, lines 40 to 48, "A front axle sensor 
sender (a device including or associated with a 
sensor for sending a sensed signal) V is here 
coupled with a nominal-value former over a first 
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6. The automatic directional control system 
defined in claim 1, 

wherein said two or more sensors include a first 
sensor and a second sensor. 

See claim 1 claim chart, above at page 496. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle <p, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) co." 

E.g., Figure 3 
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analog/digital converter A 1. The nominal-value 
formerS is additionally coupled with a rear axle 
sensor sender Hover a second analog/digital 
converter A2. The front axle sender and the rear 
axle sender produce signals which are fl_mctions of 
the relative position of a motor vehicle body to the 
front and rear axles." 

See claim 1 claim chart, above at page 496. 

E.g., Abstract, "In a method and apparatus to 
regulate the illumination range of a motor vehicle 
in which, at a position on a front axle and at a 
position on a rear axle, signals arc measured which 
are dependent upon the relative positions of a 
motor-vehicle body to the front axle and the rear 
axle, with a difl'erence formation between the 
signal from the front axle and that of the rear axle 
being accomplished with a resulting difference 
signal, as a nominal-value signal, being filtered to 
a first average-value formation." 

E.g., col. 2, lines 40 to 48, "A front axle sensor 
sender (a device including or associated with a 
sensor for sending a sensed signal) V is here 
coupled with a nominal-value former over a first 
analog/digital conve1ier Al. The nominal-value 
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7. The automatic directional control system 
defined in claim 6, 

wherein said first sensor is adapted to generate a 
signal that is representative of a condition 
including the road speed of the vehicle and said 
second sensor is adapted to generate a signal that 
is representative of a condition including the 
steering angle of the vehicle. 

~·.:::::~ ~.&,;~: 

r-m. :: 

See claim 6 claim chart, above at page 504. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle <p, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) ro." 
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formerS is additionally coupled with a rear axle 
sensor sender Hover a second analog/digital 
converter A2. The front axle sender and the rear 
axle sender produce signals which are functions of 
the relative position of a motor vehicle body to the 
front and rear axles." 

E.g., col. 3, lines 40 to 45, "The curve-recognition 
device K is electrically conductively coupled with 
a speed signal sensor, or sender, G and includes a 
speed threshold value device which itself affects 
the switchover such that the third filter F3 is only 
coupled to the regulator R if a minimum speed of 
the motor vehicle is exceeded." 

See claim 6 claim chart, above at page 504. 

E.g., col. 3, lines 40 to 45, "The curve-recognition 
device K is electrically conductively coupled with 
a speed signal sensor, or sender, G and includes a 
speed threshold value device which itself affects 
the switchover such that the third filter F3 is only 
coupled to the regulator R if a minimum speed of 
the motor vehicle is exceeded." 
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8. The automatic directional control system 
defined in claim 6, 

wherein said first sensor is adapted to generate a 
signal that is representative of a condition 
including the steering angle of the vehicle and said 
second sensor is adapted to generate a signal that 
is representative of a condition including the pitch 
of the vehicle. 

E.g., Figure 3 
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See claim 6 claim chart, above at page 504. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle <p, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) ro." 
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See claim 6 claim chart, above at page 504. 

E.g., Abstract, "In a method and apparatus to 
regulate the illumination range of a motor vehicle 
in which, at a position on a front axle and at a 
position on a rear axle, signals are measured which 
arc dependent upon the relative positions of a 
motor-vehicle body to the front axle and the rear 
axle, with a difference formation between the 
signal from the front axle and that of the rear axle 
being accomplished with a resulting difference 
signal, as a nominal-value signal, being filtered to 
a first average-value fonnation." 

E.g., col. 2, lines 40 to 48, "A front axle sensor 
sender (a device including or associated with a 
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9. The automatic directional control system 
defined in claim 6, 

wherein said first sensor is adapted to generate a 
signal that is representative of a condition 
including the suspension height of the vehicle and 
said second sensor is adapted to generate a signal 
that is representative of a condition including the 
pitch of the vehicle. 

See claim 6 claim chart, above at page 504. 
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sensor for sending a sensed signal) V is here 
coupled with a nominal-value former over a first 
analog/digital conveiier Al. The nominal-value 
former S is additionally coupled with a rear axle 
sensor sender Hover a second analog/digital 
converter A2. The front axle sender and the rear 
axle sender produce signals which arc functions of 
the relative position of a motor vehicle body to the 
front and rear axles." 

See claim 6 claim chart, above at page 504. 

E.g., Abstract, "In a method and apparatus to 
regulate the illumination range of a motor vehicle 
in which, at a position on a front axle and at a 
position on a rear axle, signals are measured which 
are dependent upon the relative positions of a 
motor-vehicle body to the front axle and the rear 
axle, with a difference formation between the 
signal from the front axle and that of the rear axle 
being accomplished with a resulting difference 
signal, as a nominal-value signal, being filtered to 
a first average-value formation." 

E.g., col. 2, lines 40 to 48, "A front axle sensor 
sender (a device including or associated with a 
sensor for sending a sensed signal) V is here 

Page 608 of 1228



10. The automatic directional control system 
defined in claim 6, 

wherein said first sensor is adapted to generate a 
signal that is representative of a condition 
including the pitch of the vehicle and said second 
sensor is adapted to generate a signal that is 
representative of a condition including the road 
speed of the vehicle. 

See claim 6 claim chart, above at page 504. 
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coupled with a nominal-value former over a first 
analog/digital converter A 1. The nominal-value 
former S is additionally coupled with a rear axle 
sensor sender Hover a second analog/digital 
converter A2. The front axle sender and the rear 
axle sender produce signals which are functions of 
the relative position of a motor vehicle body to the 
front and rear axles." 

See claim 6 claim chart, above at page 504. 

E.g., Abstract, "In a method and apparatus to 
regulate the illumination range of a motor vehicle 
in which, at a position on a front axle and at a 
position on a rear axle, signals are measured which 
are dependent upon the relative positions of a 
motor-vehicle body to the front axle and the rear 
axle, with a difference formation between the 
signal from the front axle and that of the rear axle 
being accomplished with a resulting difference 
signal, as a nominal-value signal, being filtered to 
a first average-value formation." 

E.g., col. 2, lines 40 to 48, "A front axle sensor 
sender (a device including or associated with a 
sensor for sending a sensed signal) V is here 
coupled with a nominal-value former over a first 
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11. The automatic directional control system 
defined in claim 6, 

wherein said first sensor is physically separate 
from said second sensor. 

See claim 6 claim chart, above at page 504. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle <p, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) co." 
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analog/digital converter A 1. The nominal-value 
formerS is additionally coupled with a rear axle 
sensor sender Hover a second analog/digital 
converter A2. The front axle sender and the rear 
axle sender produce signals which are fl_mctions of 
the relative position of a motor vehicle body to the 
front and rear axles." 

E.g., col. 3, lines 40 to 45, "The curve-recognition 
device K is electrically conductively coupled with 
a speed signal sensor, or sender, G and includes a 
speed threshold value device which itself affects 
the switchover such that the third filter F3 is only 
coupled to the regulator R if a minimum speed of 
the motor vehicle is exceeded." 

See claim 6 claim chart, above at page 504. 
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12. The automatic directional control system 
defined in claim 1, 

wherein said sensed conditions further include one 
or more of a rate of change of road speed of the 
vehicle, a rate of change of steering angle of the 
vehicle, a rate of change of pitch of the vehicle, or 
a rate of change of suspension height of the 
vehicle. 

E.g., Figure 3 
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See claim 1 claim chart, above at page 496. 
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See claim 1 claim chart, above at page 496. 

E.g., col. 5, lines 34 to 40, "So that also such 
inclination changes ofthe motor-vehicle body 
which are not attiibutable to acceleration changes 
will be recognized and false adjustments during 
regulation of the illumination range because of 
such inclination changes will be avoided, the third 
filter F3 is only placed in connection with the 
regulator when no acceleration of the motor 
vehicle is present." 
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13. The automatic directional control system 
defined in claim 12, 

wherein at least one of said two or more sensors 
generate a signal that is representative of the rate 
of change of road speed of the vehicle. 

24. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the headlight is adjustably 
mounted on the vehicle such that a directional 
orientation at which a beam oflight projects 
therefrom is capable of being adjusted relative to 
the vehicle. 

See claim 12 claim chart, above at page 510. 

See claim 1 claim chart, above at page 496. 

E.g., col. 4, lines 32 to 38, "The vehicle 1 of the 
preferred embodiment has head lights 2 for 
lighting the space in front ofthe vehicle installed 
such that they are swingable in 1ightward and 
leftward horizontal directions. FIG. 1 is a view 
showing the vehicle 1 from above and in this 
figure, the right and left head lights 2,2 are swung 
rightward so as to cause the right forward regions 
to become lighting regions 3, 3." 
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See claim 12 claim chart, above at page 510. 

E.g., col. 5, lines 34 to 40, "So that also such 
inclination changes of the motor-vehicle body 
which are not atttibutable to acceleration changes 
will be recognized and false adjustments during 
regulation of the illumination range because of 
such inclination changes will be avoided, the third 
filter F3 is only placed in connection with the 
regulator when no acceleration of the motor 
vehicle is present." 

See claim 1 claim chart, above at page 496. 
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26. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the headlight is adjustably 
mounted on the vehicle such that a directional 
orientation at which a beam of light projects 
therefrom is capable ofbeing adjusted left and 
right relative to a vertical reference position. 

28. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the controller includes a 
microprocessor. 

29. The automatic directional control system 

See claim 1 claim chart, above at page 496. 

E.g., col. 4, lines 32 to 38, "The vehicle I of the 
preferred embodiment has head lights 2 for 
lighting the space in front of the vehicle installed 
such that they are swingable in rightward and 
leftward horizontal directions. FIG. 1 is a view 
showing the vehicle 1 from above and in this 
figure, the right and left head lights 2,2 are swtmg 
rightward so as to cause the right forward regions 
to become lighting regions 3, 3." 

See claim 1 claim chart, above at page 496. 

E.g., col. 4, lines 56 to 60, "Accordingly, the lamp 
unit 4 is swung together with the rotary shaft 5 
through an engagement between the worm gear 7 
and the wonn wheel 6 under a driving of the motor 
8. The motor 8 is controlled for its d1iving by a 
light distribution control ECU 10." 

See claim 1 claim chart, above at page 496. 
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See claim 1 claim chart, above at page 496. 

See claim 1 claim chart, above at page 496. 

See claim 1 claim chart, above at page 496. 
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defined in claim 1, 

wherein the automatic directional control system is 
configured such that the controller includes a 
programmable electronic controller. 

37. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the pitch of the vehicle is 
capable of being determined by sensing a front and 
a rear suspension height of the vehicle. 

E.g., col. 4, lines 56 to 60, "Accordingly, the lamp 
unit 4 is swung together with the rotaty shaft 5 
through an engagement between the worm gear 7 
and the worm wheel 6 under a driving of the motor 
8. The motor 8 is controlled for its driving by a 
light distribution control ECU 1 0." 

See claim 1 claim chart, above at page 496. 
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See claim 1 claim chart, above at page 496. 

E.g., Abstract, "In a method and apparatus to 
regulate the illumination range of a motor vehicle 
in which, at a position on a front axle and at a 
position on a rear axle, signals arc measured which 
are dependent upon the relative positions of a 
motor-vehicle body to the front axle and the rear 
axle, with a difference formation between the 
signal from the front axle and that of the rear axle 
being accomplished with a resulting difference 
signal, as a nominal-value signal, being filtered to 
a first average-value formation." 

E.g., col. 2, lines 40 to 48, "A front axle sensor 
sender (a device including or associated with a 
sensor for sending a sensed signal) V is here 
coupled with a nominal-value former over a first 
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38. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the pitch of the vehicle is 
capable of being determined by a pitch level 
sensor. 

See claim 1 claim chart, above at page 496. 
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analog/digital converter A 1. The nominal-value 
formerS is additionally coupled with a rear axle 
sensor sender Hover a second analog/digital 
converter A2. The front axle sender and the rear 
axle sender produce signals which are fl_mctions of 
the relative position of a motor vehicle body to the 
front and rear axles." 

See claim 1 claim chart, above at page 496. 

E.g., Abstract, "In a method and apparatus to 
regulate the illumination range of a motor vehicle 
in which, at a position on a front axle and at a 
position on a rear axle, signals arc measured which 
are dependent upon the relative positions of a 
motor-vehicle body to the front axle and the rear 
axle, with a difl'erence formation between the 
signal from the front axle and that of the rear axle 
being accomplished with a resulting difference 
signal, as a nominal-value signal, being filtered to 
a first average-value formation." 
E.g., col. 2, lines 40 to 48, "A front axle sensor 
sender (a device including or associated with a 
sensor for sending a sensed signal) V is here 
coupled with a nominal-value former over a first 
analog/digital converter Al. The nominal-value 
former S is additionally coupled with a rear axle 

Page 615 of 1228



41. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the predetem1ined minimum 
threshold amount functions as a filter to minimize 
undesirable operation of the at least one actuator. 

See claim 1 claim chart, above at page 496. 

E.g., col. 6, line 42 to col. 7, line 2, "Referring to 
FIG. 8, from changes of the steering angle q> and 
the yaw angular velocity co of FIGS. 7 A and 7B, 
the following is understood. When the vehicle 
goes around the rightward curve, the steering 
wheel is tumed to the right to have a positive 
steering angle q> at first, and the vehicle body yaws 
somewhat after the change of steering angle <p so 
that the yaw angular velocity co increases 
following increase of the steering angle. 

In the meantime, the rear part of the vehicle is 
swung outside large, and therefore the driver tums 
the steering wheel to the left or in the opposite 
direction rapidly for counter-steering to recover 
direction of the vehicle. Namely, the steering 
angle q> changes from an upward incline to a 
downward incline in FIG. 7A. However, the yaw 
angular velocity co is maintained due to inertia. 
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sensor sender Hover a second analog/digital 
converter A2. The front axle sender and the rear 
axle sender produce signals which are f'tmctions of 
the relative position of a motor vehicle body to the 
front and rear axles." 

See claim 1 claim chart, above at page 496. 

E.g., col. 4, lines 6 to 12, "At the coupling 
between the switchover device SE and the 
regulator R, a matching device AE is, here for 
example, arranged which, upon a switchover by 
the switchover device SE, adjusts the various 
nominal values to one another so that 
discontinuities or jumps in the adjustment and 
regulation of the illumination range are avoided." 
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42. The automatic directional control system 
defined in claim 1, 

Further, when the direction of the vehicle comes to 
show some recovery, the driver again tm11s the 
steering wheel to the right for going around the 
rightward curve, but he comes to carry out the 
counter-steering again soon after. Thus, the 
steering angle cp swings rightward and leftward in 
large variations. 

However, while the steering angle cp is swinging 
rightward and leftward as described above, the 
yaw angular velocity co is maintained at a certain 
angular velocity stably in general, and at a time 
somewhat before the vehicle passes through the 
cm-ve completely, the yaw angular velocity w 
comes to coincide with the steering angle cp." 

E.g., col. 7, lines 34 to 39, "Since the actual light 
distribution control is performed on the basis of 
the above-mentioned final lighting angle 9, even 
35 if the steering wheel is operated rapidly for the 
countersteering and the like, change of the lighting 
region is suppressed pertinently and the driver is 
given no sense of incongruity." 

See claim 1 claim chart, above at page 496. 
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See claim 1 claim chart, above at page 496. 
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wherein said sensed conditions include three or 
more of road speed, steering angle, pitch, and 
suspension height of the vehicle. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle <p, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) co." 
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E.g., page 6, lines 16 to 25 "The vehicle running 
condition detection device 4 is used to detect the 
running conditions of the vehicle (including the 
stopping or stationary condition thereof), while the 
detect signal of the vehicle running condition 
detection device 3 is transmitted to the control 
device 4. As the vehicle running condition 
detection device 3, for example, there can be used 
vehicle speed detection device which is one of the 
existing facilities of the vehicle. Also, every kind 
of information can be used, provided that it can be 
used to detect the running conditions of the 
vehicle." 

E.g., page 2, lines 6 to 13 "Therefore, there is 
conventionally known a device which includes a 
device for detecting the posture of the vehicle by 
detecting the inclination and height of a vehicle 
body, and calculates the amount of variations in 
the inclination of the vehicle based on the 
information that is obtained by the detect device, 
thereby being able to adjust automatically the 
illumination direction of the lamp." 

E.g., page 5, line 30 to page 6, line 9 "The vehicle 
posture detection device 2 is used to detect the 
posture of a vehicle (including the vertical 
inclination of the vehicle in the advancing 
direction thereof). For example, when there is used 
height detection device 7 which detects the height 
of the body of the vehicle, as shown in Fig. 2, 
there are available a method which measures a 
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43. The automatic directional control system 
defined in claim 1, 

wherein said sensed conditions include all four of 
road speed, steering angle, pitch, and suspension 
height of the vehicle. 

See claim 1 claim chart, above at page 496. 

E.g., col. 4, lines 61 to 67, "Fig. 3 is a rough block 
diagram showing a control system for changing 
the lighting region in the present embodiment. The 
vehicle has a steering angle sensor 21 for detecting 
a direction of a front wheel with respect to the 
vehicle body, i.e. a steering angle <p, a vehicle 
speed sensor 22 for detecting a vehicle speed v 
and a yaw rate sensor 23 for detecting a yaw 
angular velocity (yaw rate) co." 
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distance L between the height detection device 7 
and a road surface G by use of detect waves such 
as ultrasonic waves, laser beams or the like, and a 
method in which the height detection device 7 
detects the expansion and contraction amount x of 
a suspension S in order to detect the amount of 
variations in the vertical position of the axle of the 
vehicle." 

See claim 1 claim chart, above at page 496. 

E.g., page 6, lines 16 to 25 "The vehicle running 
condition detection device 4 is used to detect the 
running conditions ofthe vehicle (including the 
stopping or stationary condition thereof), while the 
detect signal of the vehicle running condition 
detection device 3 is transmitted to the control 
device 4. As the vehicle running condition 
detection device 3, for example, there can be used 
vehicle speed detection device which is one of the 
existing facilities of the vehicle. Also, every kind 
of information can be used, provided that it can be 
used to detect the running conditions of the 
vehicle." 

E.g., page 2, lines 6 to 13 "Therefore, there is 
conventionally known a device which includes a 
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44. The automatic directional control system 
defined in claim 1, 

See claim 1 claim chart, above at page 496. 
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device for detecting the posture of the vehicle by 
detecting the inclination and height of a vehicle 
body, and calculates the amount of variations in 
the inclination of the vehicle based on the 
information that is obtained by the detect device, 
thereby being able to adjust automatically the 
illumination direction of the lamp." 

E.g., page 5, line 30 to page 6, line 9 "The vehicle 
posture detection device 2 is used to detect the 
posture of a vehicle (including the vertical 
inclination of the vehicle in the advancing 
direction thereof). For example, when there is used 
height detection device 7 which detects the height 
of the body of the vehicle, as shown in Fig. 2, 
there arc available a method which measures a 
distance L between the height detection device 7 
and a road surface G by usc of detect waves such 
as ultrasonic waves, laser beams or the like, and a 
method in which the height detection device 7 
detects the expansion and contraction amount x of 
a suspension S in order to detect the amount of 
variations in the vertical position of the axle of the 
vehicle." 

See claim 1 claim chart, above at page 496. 
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wherein said controller is configured to be 
responsive to said two or more sensor signals for 
generating at least one output signal only when 
said at least one of the two or more sensor signals 
changes by more than a predetermined minimum 
threshold amount to prevent at least one actuator 
from being operated continuously in response to 
relatively small variations in the sensed operating 
conditions. 

E.g., col. 6, line 42 to col. 7, line 2, "Referring to 
FIG. 8, from changes of the steering angle <p and 
the yaw angular velocity co of FIGS. 7A and 7B, 
the following is understood. When the vehicle 
goes around the rightward curve, the steering 
wheel is turned to the right to have a positive 
steering angle <pat first, and the vehicle body yaws 
somewhat after the change of steering angle <p so 
that the yaw angular velocity co increases 
following increase of the steering angle. 

In the meantime, the rear part of the vehicle is 
swung outside large, and therefore the driver turns 
the steering wheel to the left or in the opposite 
direction rapidly for counter-steering to recover 
direction of the vehicle. Namely, the steering 
angle <p changes from an upward incline to a 
dowuward incline in FIG. 7A. However, the yaw 
angular velocity co is maintained due to inertia. 

Further, when the direction of the vehicle comes to 
show some recove1y, the driver again turns the 
steering wheel to the right for going around the 
rightward curve, but he comes to carry out the 
counter-steering again soon after. Thus, the 
steering angle <p swings rightward and leftward in 
large variations. 

However, while the steering angle <p is swinging 
rightward and leftward as described above, the 
yaw angular velocity co is maintained at a certain 
angular velocity stably in general, and at a time 
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E.g., col. 4, lines 6 to 12, "At the coupling 
between the switchover device SE and the 
regulator R, a matching device AE is, here for 
example, arranged which, upon a switchover by 
the switehover device SE, adjusts the various 
nominal values to one another so that 
discontinuities or jumps in the adjustment and 
regulation of the illumination range are avoided." 
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45. The automatic directional control system 
defined in claim 1, 

wherein controller is configured to be responsive 
to said two or more sensor signals for generating 
at least one output signal only when said at least 
one of the two or more sensor signals changes by 
more than a predetermined minimum threshold 
amount to prevent at least one actuator from being 
operated unduly frequently in response to 
relatively small variations in the sensed operating 
conditions. 

somewhat before the vehicle passes through the 
curve completely, the yaw angular velocity w 
comes to coincide with the steeling angle <:p." 

E.g., col. 7, lines 34 to 39, "Since the actual light 
distribution control is performed on the basis of 
the above-mentioned final lighting angle 9, even 
35 if the steering wheel is operated rapidly for the 
countersteering and the like, change of the lighting 
region is suppressed pertinently and the driver is 
given no sense of incongruity." 

See claim 1 claim chart, above at page 496. 

E.g., col. 6, line 42 to col. 7, line 2, "Referring to 
FIG. 8, from changes of the steering angle <p and 
the yaw angular velocity co of FIGS. 7A and 7B, 
the following is understood. When the vehicle 
goes around the rightward curve, the steering 
wheel is turned to the right to have a positive 
steering angle <:pat first, and the vehicle body yaws 
somewhat after the change of steering angle <:p so 
that the yaw angular velocity w increases 
following increase of the steering angle. 

In the meantime, the rear pmi of the vehicle is 
swung outside large, and therefore the driver turns 
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See claim 1 claim chart, above at page 496. 

E.g., col. 4, lines 6 to 12, "At the coupling 
between the switchover device SE and the 
regulator R, a matching device AE is, here for 
example, arranged which, upon a switchover by 
the switchover device SE, adjusts the various 
nominal values to one another so that 
discontinuities or jumps in the adjustment and 
regulation of the illumination range are avoided." 
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the steering wheel to the left or in the opposite 
direction rapidly for counter-steering to recover 
direction of the vehicle. Namely, the steering 
angle <p changes from an upward incline to a 
downward incline in FIG. 7A. However, the yaw 
angular velocity co is maintained due to inertia. 

Further, when the direction of the vehicle comes to 
show some recovery, the driver again turns the 
steering wheel to the right for going around the 
rightward curve, but he comes to carry out the 
counter-steering again soon after. Thus, the 
steering angle <p swings rightward and leftward in 
large variations. 

However, while the steering angle <p is swinging 
rightward and leftward as described above, the 
yaw angular velocity co is maintained at a certain 
angular velocity stably in general, and at a time 
somewhat before the vehicle passes through the 
curve completely, the yaw angular velocity co 
comes to coincide with the steering angle <p." 

E.g., col. 7, lines 34 to 39, "Since the actual light 
distribution control is performed on the basis of 
the above-mentioned final lighting angle 9, even 
35 ifthe steering wheel is operated rapidly for the 
countersteering and the like, change of the lighting 
region is suppressed pertinently and the driver is 
given no sense of incongruity." 

522 
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33. Proposed Claims 17 to 19, 21, 23, 26, and 30 to 32 Are Unpatentable in View of the Combination of Uchida and the Admitted 
Prior Art Described in the '034 Patent Specification Under 35 U.S.C. § 103(a) 

17. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured to include at least two actuators. 

18. The automatic directional control system 

See claim 1 claim chart, above at page 156. 

See claim 17 claim chart, above at page 523. 

523 

E.g., col. 3, lines 26 to 41, "To effect movement of 
the illustrated headlight 11 relative to the vehicle, 
an up/down actuator 12 and a left/right actuator 13 
are provided. The actuators 12 and 13 are 
conventional in the art and may, for example, be 
embodied as servo motors, step motors, or any 
other electronically controlled mechanical 
actuators. It has been found to be desirable to use 
microstepping motors for the actuators 12 and 13. 
Such microstepping motors are known in the art 
and consist of conventional step motors that have 
appropriate hardware (i.e., driver integrated 
circuits) and software that allow the step motors to 
be operated in fractional step increments. The use 
of such micro stepping motors has been found to 
be desirable because they can effect movements of 
the headlights in a somewhat faster, smoother, and 
quieter manner than conventional step motors, and 
further permit more precise positioning of the 
headlights 11." 
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defined in claim 17, 

wherein the at least two actuators include a first 
actuator that is adapted to be connected to the 
headlight to effect movement thereof in a vertical 
direction. 

19. The automatic directional control system I See claim 18 claim chati, above at page 523. 
defined in claim 18, 

E.g., col. 3, lines 26 to 41, "To effect movement of 
the illustrated headlight 11 relative to the vehicle, 
an up/down actuator 12 and a left/right actuator 13 
are provided. The actuators 12 and 13 are 
conventional in the art and may, for example, be 
embodied as servo motors, step motors, or any 
other electronically controlled mechanical 
actuators. It has been found to be desirable to use 
microstepping motors for the actuators 12 and 13. 
Such microstepping motors are known in the art 
and consist of conventional step motors that have 
appropriate hardware (i.e., driver integrated 
circuits) and software that allow the step motors to 
be operated in fractional step increments. The use 
of such micro stepping motors has been found to 
be desirable because they can effect movements of 
the headlights in a somewhat faster, smoother, and 
quieter manner than conventional step motors, and 
further permit more precise positioning of the 
headlights 11." 

wherein the at least two actuators include a second I I E.g., col. 3, lines 26 to 41, "To effect movement of 

524 
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actuator that is adapted to be connected to the 
headlight to effect movement thereof in a 
horizontal direction. 

21. The automatic directional control system 
defined in claim 1, 

wherein the at least one actuator includes a step 
motor. 

See claim 1 claim chart, above at page 156. 
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the illustrated headlight 11 relative to the vehicle, 
an up/ down actuator 12 and a left/right actuator 13 
are provided. The actuators 12 and 13 are 
conventional in the art and may, for example, be 
embodied as servo motors, step motors, or any 
other electronically controlled mechanical 
actuators. lt has been found to be desirable to usc 
microstcpping motors for the actuators 12 and 13. 
Such microstepping motors are known in the art 
and consist of conventional step motors that have 
appropriate hardware (i.e., driver integrated 
circuits) and software that allow the step motors to 
be operated in fractional step increments. The use 
of such micro stepping motors has been found to 
be desirable because they can effect movements of 
the headlights in a somewhat faster, smoother, and 
quieter manner than conventional step motors, and 
further permit more precise positioning of the 
headlights 11." 

E.g., col. 3, lines 26 to 41, "To effect movement of 
the illustrated headlight 11 relative to the vehicle, 
an up/ down actuator 12 and a left/right actuator 13 
are provided. The actuators 12 and 13 are 
conventional in the art and may, for example, be 
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23. The automatic directional control system 
defined in claim 1, 

wherein the at least one actuator includes a 
microstepping motor capable of being operated in 
fractional step increments. 

See claim 1 claim chart, above at page 156. 
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embodied as servo motors, step motors, or any 
other electronically controlled mechanical 
actuators. It has been found to be desirable to use 
microstepping motors for the actuators 12 and 13. 
Such microstepping motors are known in the art 
and consist of conventional step motors that have 
appropriate hardware (i.e., driver integrated 
circuits) and software that allow the step motors to 
be operated in fractional step increments. The use 
of such micro stepping motors has been found to 
be desirable because they can effect movements of 
the headlights in a somewhat faster, smoother, and 
quieter manner than conventional step motors, and 
further permit more precise positioning of the 
headlights 11." 

E.g., col. 3, lines 26 to 41, "To effect movement of 
the illustrated headlight 11 relative to the vehicle, 
an up/down actuator 12 and a left/right actuator 13 
are provided. The actuators 12 and 13 are 
conventional in the art and may, for example, be 
embodied as servo motors, step motors, or any 
other electronically controlled mechanical 
actuators. It has been found to be desirable to use 
microstepping motors for the actuators 12 and 13. 
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26. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the headlight is adjustably 
mounted on the vehicle such that a directional 
orientation at which a beam oflight projects 
therefrom is capable ofbeing adjusted left and 
right relative to a vertical reference position. 

See claim 1 claim chart, above at page 156. 
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Such microstepping motors are known in the art 
and consist of conventional step motors that have 
appropriate hardware (i.e., driver integrated 
circuits) and software that allow the step motors to 
be operated in fractional step increments. The use 
of such micro stepping motors has been found to 
be desirable because they can effect movements of 
the headlights in a somewhat faster, smoother, and 
quieter manner than conventional step motors, and 
further permit more precise positioning of the 
headlights 11." 

E.g., col. I, lines 36 to 61, "In the past, these 
headlights have been mounted on the vehicle in 
fixed positions relative thereto such that the beams 
of light are projected therefrom at predetermined 
directional aiming angles relative to the vehicle. 
Although such fixed aiming angle headlight 
systems have and continue to function adequately, 
they cannot alter the directional aiming angles of 
the headlights to account for changes in the 
operating conditions of the vehicle. For example, 
if the speed of the vehicle is increased, it would be 
desirable to adjust the aiming angle of the 
headlights upwardly such that an area that is 
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30. The automatic directional control system 
defined in claim 1, 

Sec claim 1 claim chart, above at page 156. 

528 

somewhat farther in front of the vehicle is more 
brightly illuminated. On the other hand, if the 
speed of the vehicle is decreased, it would be 
desirable to adjust the aiming angle of the 
headlights downwardly such that an area that is 
somewhat closer in front of the vehicle is more 
brightly illuminated. Similarly, if the vehicle turns 
a corner, it would be desirable to adjust the aiming 
angle of the headlights either toward the left or 
toward the right (depending on the direction of the 
turn) such that an area that is somewhat lateral to 
the front of the vehicle is more brightly 
illuminated. 

To accomplish this, it is known to provide a 
directional control system for vehicle headlights 
that is capable of automatically altering the 
directional aiming angles of the headlights to 
account for changes in the operating conditions of 
the vehicle. A variety of such automatic 
directional control systems for vehicle headlights 
are known in the art. However, such known 
automatic headlight directional control systems 
have been found to be deficient for various 
reasons." 
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wherein the automatic directional control system 
further includes at least one position feedback 
sensor capable of providing a position feedback 
signal associated with the at least one actuator. 

529 

E.g., col. 3, line 49 to col. 4, line 6, "A headlight 
directional controller 14 is provided for 
controlling the operations of the up/down actuator 
12 and the left/right actuator 13 and, therefore, the 
angle at which the beam of light projects from the 
headlight 11 relative to the vehicle. The headlight 
directional controller 14 can be embodied as any 
control system, such as a microprocessor or 
programmable electronic controller, that is 
responsive to one or more sensed operating 
conditions of the vehicle for selectively operating 
the up/ down actuator 12 and the left/right actuator 
13. To accomplish this, the automatic directional 
control system 10 can include, for example, a pair 
of condition sensors 15 and 16 that are connected 
to the headlight directional controller 14. The 
condition sensors 15 and 16 are conventional in 
the art and are responsive to respective sensed 
operating conditions of the vehicle for generating 
electrical signals to the headlight directional 
controller 14. However, if desired, only a single 
one of the condition sensors 15 and 16 need be 
provided. Alternatively, additional condition 
sensors (not shown) may be provided if desired to 
generate electrical signals that are representative 
of any other operating conditions of the vehicle. A 
conventional input/output device 17 is connected 
to (or can be connected to) the headlight 
directional controller 14 for facilitating 
communication therewith in the manner described 
below." 
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31. The automatic directional control system 
defined in claim 30, 

wherein the at least one position feedback sensor 
includes a Hall Effect sensor. 

32. The automatic directional control system 
defined in claim 30, 

wherein the at least one position feedback sensor 
includes an optical inte1rupter. 

See claim 30 claim chati, above at page 528. 

See claim 30 claim chmi, above at page 528. 
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E.g., col. 4, lines 24 to 30, "The position feedback 
sensors 18 and 19 can be embodied as any 
conventional sensor structures, such as Hall effect 
sensors, that are responsive to movements of the 
headlight 11 (or to the movements of the 
respective actuators 12 and 13 that are connected 
to move the headlight 11) for generating such 
signals." 

E.g., col. 4, lines 31 to 36, "Alternatively, the 
position feedback sensors 18 and 19 can be 
embodied as respective devices that generate 
electrical signals whenever the headlight 11 has 
achieved respective predetermined up/down or 
left/right positions. This can be accomplished, for 
example, using a conventional optical interrupter 
(not shown) for each of the actuators 12 and 13." 
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34. Proposed Claims 19, 23, 26, and 30 to 32 Are Unpatentable in View of the Combination of Takahashi and the Admitted Prior Art 
Described in the '034 Patent Specification Under 35 U.S.C. § 103(a) 

19. The automatic directional control system 
defined in claim 18, 

wherein the at least two actuators include a second 
actuator that is adapted to be connected to the 
headlight to effect movement thereof in a 
horizontal direction. 

23. The automatic directional control system 

See claim 18 claim chart, above at page 182. 

See claim 1 claim chart, above at page 173. 
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E.g., col. 3, lines 26 to 41, "To effect movement of 
the illustrated headlight 11 relative to the vehicle, 
an up/down actuator 12 and a left/right actuator 13 
arc provided. The actuators 12 and 13 are 
conventional in the art and may, for example, be 
embodied as servo motors, step motors, or any 
other electronically controlled mechanical 
actuators. It has been found to be desirable to use 
microstepping motors for the actuators 12 and 13. 
Such microstepping motors are known in the art 
and consist of conventional step motors that have 
appropriate hardware (i.e., driver integrated 
circuits) and software that allow the step motors to 
be operated in fractional step increments. The usc 
of such micro stepping motors has been found to 
be desirable because they can effect movements of 
the headlights in a somewhat faster, smoother, and 
quieter manner than conventional step motors, and 
further permit more precise positioning of the 
headlights 11." 
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defined in claim 1, 

wherein the at least one actuator includes a 
microstepping motor capable of being operated in 
fractional step increments. 

26. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the headlight is adjustably 

See claim 1 claim chart, above at page 173. 
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E.g., col. 3, lines 26 to 41, "To effect movement of 
the illustrated headlight 11 relative to the vehicle, 
an up/down actuator 12 and a left/right actuator 13 
are provided. The actuators 12 and 13 are 
conventional in the art and may, for example, be 
embodied as servo motors, step motors, or any 
other electronically controlled mechanical 
actuators. It has been found to be desirable to use 
microstepping motors for the actuators 12 and 13. 
Such microstepping motors are known in the art 
and consist of conventional step motors that have 
appropriate hardware (i.e., driver integrated 
circuits) and software that allow the step motors to 
be operated in fractional step increments. The use 
of such micro stepping motors has been found to 
be desirable because they can effect movements of 
the headlights in a somewhat faster, smoother, and 
quieter manner than conventional step motors, and 
further permit more precise positioning of the 
headlights 11." 

E.g., col. 1, lines 36 to 61, "In the past, these 
headlights have been mounted on the vehicle in 
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mounted on the vehicle such that a directional 
orientation at which a beam oflight projects 
therefrom is capable ofbeing adjusted left and 
right relative to a vertical reference position. 
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fixed positions relative thereto such that the beams 
of light are projected therefrom at predetermined 
directional aiming angles relative to the vehicle. 
Although such fixed aiming angle headlight 
systems have and continue to function adequately, 
they cannot alter the directional aiming angles of 
the headlights to account for changes in the 
operating conditions of the vehicle. For example, 
if the speed of the vehicle is increased, it would be 
desirable to adjust the aiming angle of the 
headlights upwardly such that an area that is 
somewhat farther in front of the vehicle is more 
brightly illuminated. On the other hand, if the 
speed of the vehicle is decreased, it would be 
desirable to adjust the aiming angle of the 
headlights downwardly such that an area that is 
somewhat closer in front of the vehicle is more 
brightly illuminated. Similarly, if the vehicle turns 
a corner, it would be desirable to adjust the aiming 
angle of the headlights either toward the left or 
toward the right (depending on the direction of the 
turn) such that an area that is somewhat lateral to 
the front of the vehicle is more brightly 
illuminated. 

To accomplish this, it is known to provide a 
directional control system for vehicle headlights 
that is capable of automatically altering the 
directional aiming angles of the headlights to 
account for changes in the operating conditions of 
the vehicle. A variety of such automatic 
directional control systems for vehicle headlights 
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30. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system 
further includes at least one position feedback 
sensor capable of providing a position feedback 
signal associated with the at least one actuator. 

Sec claim 1 claim chart, above at page 173. 

534 

are known in the art. However, such known 
automatic headlight directional control systems 
have been found to be deficient for various 
reasons." 

E.g., col. 3, line 49 to col. 4, line 6, "A headlight 
directional controller 14 is provided for 
controlling the operations of the up/ down actuator 
12 and the left/right actuator 13 and, therefore, the 
angle at which the beam of light projects from the 
headlight 11 relative to the vehicle. The headlight 
directional controller 14 can be embodied as any 
control system, such as a microprocessor or 
programmable electronic controller, that is 
responsive to one or more sensed operating 
conditions of the vehicle for selectively operating 
the up/down actuator 12 and the left/right actuator 
13. To accomplish this, the automatic directional 
control system 10 can include, for example, a pair 
of condition sensors 15 and 16 that are connected 
to the headlight directional controller 14. The 
condition sensors 15 and 16 are conventional in 
the art and are responsive to respective sensed 
operating conditions of the vehicle for generating 
electrical signals to the headlight directional 
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31. The automatic directional control system 
defined in claim 30, 

wherein the at least one position feedback sensor 
includes a Hall Effect sensor. 

See claim 30 claim chart, above at page 534. 

535 

controller 14. However, if desired, only a single 
one of the condition sensors 15 and 16 need be 
provided. Alternatively, additional condition 
sensors (not shown) may be provided if desired to 
generate electrical signals that are representative 
of any other operating conditions of the vehicle. A 
conventional input/output device 17 is connected 
to (or can be connected to) the headlight 
directional controller 14 for facilitating 
communication therewith in the manner described 
below." 

See claim 30 claim chart, above at page 534. 

E.g., col. 4, lines 24 to 30, "The position feedback 
sensors 18 and 19 can be embodied as any 
conventional sensor structures, such as Hall effect 
sensors, that arc responsive to movements of the 
headlight 11 (or to the movements of the 
respective actuators 12 and 13 that are connected 
to move the headlight 11) for generating such 
signals." 
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32. The automatic directional control system 
defined in claim 30, 

wherein the at least one position feedback sensor 
includes an optical interrupter. 

See claim 30 claim chart, above at page 534. 

536 

See claim 30 claim chart, above at page 534. 

E.g., col. 4, lines 31 to 36, "Alternatively, the 
position feedback sensors 18 and 19 can be 
embodied as respective devices that generate 
electtical signals whenever the headlight 11 has 
achieved respective predetermined up/down or 
left/right positions. This can be accomplished, for 
example, using a conventional optical interrupter 
(not shown) for each of the actuators 12 and 13." 
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35. Proposed Claims 17 to 21, 23 to 26, and 30 to 32 Are Unpatentable in View of the Combination of Russman and the Admitted 
Prior Art Described in the '034 Patent Specification Under 35 U.S.C. § 103(a) 

17. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured to include at least two actuators. 

18. The automatic directional control system 

See claim 1 claim chart, above at page 193. 

See claim 17 claim chart, above at page 537. 

537 

E.g., col. 3, lines 26 to 41, "To effect movement of 
the illustrated headlight 11 relative to the vehicle, 
an up/down actuator 12 and a left/right actuator 13 
are provided. The actuators 12 and 13 are 
conventional in the art and may, for example, be 
embodied as servo motors, step motors, or any 
other electronically controlled mechanical 
actuators. It has been found to be desirable to use 
microstepping motors for the actuators 12 and 13. 
Such microstepping motors are known in the art 
and consist of conventional step motors that have 
appropriate hardware (i.e., driver integrated 
circuits) and software that allow the step motors to 
be operated in fractional step increments. The use 
of such micro stepping motors has been found to 
be desirable because they can effect movements of 
the headlights in a somewhat faster, smoother, and 
quieter manner than conventional step motors, and 
further permit more precise positioning of the 
headlights 11." 

See claim 17 claim chart, above at page 537. 
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defined in claim 17, 

wherein the at least two actuators include a first 
actuator that is adapted to be connected to the 
headlight to effect movement thereof in a vertical 
direction. 

19. The automatic directional control system 
defined in claim 18, 

wherein the at least two actuators include a second 
actuator that is adapted to be connected to the 

See claim 18 claim chart, above at page 53 7. 

538 

E.g., col. 3, lines 26 to 41, "To effect movement of 
the illustrated headlight 11 relative to the vehicle, 
an up/down actuator 12 and a left/right actuator 13 
are provided. The actuators 12 and 13 are 
conventional in the art and may, for example, be 
embodied as servo motors, step motors, or any 
other electronically controlled mechanical 
actuators. It has been found to be desirable to use 
microstepping motors for the actuators 12 and 13. 
Such microstepping motors are known in the art 
and consist of conventional step motors that have 
appropriate hardware (i.e., driver integrated 
circuits) and software that allow the step motors to 
be operated in fractional step increments. The use 
of such micro stepping motors has been found to 
be desirable because they can effect movements of 
the headlights in a somewhat faster, smoother, and 
quieter manner than conventional step motors, and 
further permit more precise positioning of the 
headlights 11." 

See claim 18 claim chart, above at page 537. 

E.g., col. 3, lines 26 to 41, "To effect movement of 
the illustrated headlight 11 relative to the vehicle, 
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headlight to effect movement thereof in a 
horizontal direction. 

20. The automatic directional control system 
defined in claim 1, 

wherein the at least one actuator includes an 
electronically controlled mechanical actuator. 

See claim 1 claim chart, above at page 193. 

539 

an up/ down actuator 12 and a left/right actuator 13 
are provided. The actuators 12 and 13 are 
conventional in the art and may, for example, be 
embodied as servo motors, step motors, or any 
other electronically controlled mechanical 
actuators. It has been found to be desirable to use 
microstepping motors for the actuators 12 and 13. 
Such microstepping motors are known in the art 
and consist of conventional step motors that have 
appropriate hardware (i.e., driver integrated 
circuits) and software that allow the step motors to 
be operated in fractional step increments. The use 
of such micro stepping motors has been found to 
be desirable because they can effect movements of 
the headlights in a somewhat faster, smoother, and 
quieter manner than conventional step motors, and 
further permit more precise positioning of the 
headlights 11." 

E.g., col. 3, lines 26 to 41, "To effect movement of 
the illustrated headlight 11 relative to the vehicle, 
an up/ down actuator 12 and a left/right actuator 13 
are provided. The actuators 12 and 13 are 
conventional in the art and may, for example, be 
embodied as servo motors, step motors, or any 
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21. The automatic directional control system 
defined in claim 1, 

wherein the at least one actuator includes a step 
motor. 

See claim 1 claim chart, above at page 193. 

540 

other electronically controlled mechanical 
actuators. Tt has been found to be desirable to use 
microstepping motors for the actuators 12 and 13. 
Such microstepping motors are known in the art 
and consist of conventional step motors that have 
appropriate hardware (i.e., driver integrated 
circuits) and software that allow the step motors to 
be operated in fractional step increments. The usc 
of such micro stepping motors has been found to 
be desirable because they can effect movements of 
the headlights in a somewhat faster, smoother, and 
quieter manner than conventional step motors, and 
fmiher permit more precise positioning of the 
headlights 11." 

E.g., col. 3, lines 26 to 41, "To efiect movement of 
the illustrated headlight 11 relative to the vehicle, 
an up/down actuator 12 and a left/right actuator 13 
are provided. The actuators 12 and 13 are 
conventional in the art and may, for example, be 
embodied as servo motors, step motors, or any 
other electronically controlled mechanical 
actuators. It has been found to be desirable to use 
microstepping motors for the actuators 12 and 13. 
Such microstepping motors are known in the art 
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23. The automatic directional control system 
defined in claim 1, 

wherein the at least one actuator includes a 
microstepping motor capable of being operated in 
fractional step increments. 

See claim 1 claim chart, above at page 193. 
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and consist of conventional step motors that have 
appropriate hardware (i.e., driver integrated 
circuits) and software that allow the step motors to 
be operated in fractional step increments. The use 
of such micro stepping motors has been found to 
be desirable because they can effect movements of 
the headlights in a somewhat faster, smoother, and 
quieter manner than conventional step motors, and 
further permit more precise positioning of the 
headlights 11." 

E.g., col. 3, lines 26 to 41, "To effect movement of 
the illustrated headlight 11 relative to the vehicle, 
an up/ down actuator 12 and a left/right actuator 13 
are provided. The actuators 12 and 13 are 
conventional in the art and may, for example, be 
embodied as servo motors, step motors, or any 
other electronically controlled mechanical 
actuators. It has been found to be desirable to use 
microstepping motors for the actuators 12 and 13. 
Such microstepping motors are known in the art 
and consist of conventional step motors that have 
appropriate hardware (i.e., driver integrated 
circuits) and software that allow the step motors to 
be operated in fractional step increments. The use 
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24. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the headlight is adjustably 
mounted on the vehicle such that a directional 
orientation at which a beam of light projects 
therefrom is capable of being adjusted relative to 
the vehicle. 

See claim 1 claim chart, above at page 193. 

542 

of such micro stepping motors has been found to 
be desirable because they can effect movements of 
the headlights in a somewhat faster, smoother, and 
quieter manner than conventional step motors, and 
further permit more precise positioning of the 
headlights 11." 

E.g., col. 1, lines 36 to 61, "n the past, these 
headlights have been mounted on the vehicle in 
fixed positions relative thereto such that the beams 
of light are projected therefrom at predetennined 
directional aiming angles relative to the vehicle. 
Although such fixed aiming angle headlight 
systems have and continue to function adequately, 
they cannot alter the directional aiming angles of 
the headlights to account for changes in the 
operating conditions of the vehicle. For example, 
if the speed of the vehicle is increased, it would be 
desirable to adjust the aiming angle of the 
headlights upwardly such that an area that is 
somewhat farther in front of the vehicle is more 
brightly illuminated. On the other hand, if the 
speed of the vehicle is decreased, it would be 
desirable to adjust the aiming angle of the 
headlights downwardly such that an area that is 
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25. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the headlight is adjustably 
mounted on the vehicle such that a directional 
orientation at which a beam oflight projects 

See claim 1 claim chart, above at page 193. 
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somewhat closer in front of the vehicle is more 
brightly illuminated. Similarly, if the vehicle turns 
a corner, it would be desirable to adjust the aiming 
angle of the headlights either toward the left or 
toward the right (depending on the direction of the 
turn) such that an area that is somewhat lateral to 
the front of the vehicle is more brightly 
illuminated. 

To accomplish this, it is known to provide a 
directional control system for vehicle headlights 
that is capable of automatically altering the 
directional aiming angles of the headlights to 
account for changes in the operating conditions of 
the vehicle. A variety of such automatic 
directional control systems for vehicle headlights 
arc known in the art. However, such known 
automatic headlight directional control systems 
have been found to be deficient for various 
reasons." 

E.g., col. 1, lines 36 to 61, "In the past, these 
headlights have been mounted on the vehicle in 
fixed positions relative thereto such that the beams 
of light are projected therefrom at predetermined 
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therefrom is capable ofbeing adjusted up and 
down relative to a horizontal reference position. 

544 

directional aiming angles relative to the vehicle. 
Although such fixed aiming angle headlight 
systems have and continue to function adequately, 
they cannot alter the directional aiming angles of 
the headlights to account for changes in the 
operating conditions of the vehicle. For example, 
if the speed of the vehicle is increased, it would be 
desirable to adjust the aiming angle of the 
headlights upwardly such that an area that is 
somewhat farther in front of the vehicle is more 
brightly illuminated. On the other hand, if the 
speed of the vehicle is decreased, it would be 
desirable to adjust the aiming angle ofthe 
headlights downwardly such that an area that is 
somewhat closer in front of the vehicle is more 
brightly illuminated. Similarly, if the vehicle turns 
a comer, it would be desirable to adjust the aiming 
angle of the headlights either toward the left or 
toward the right (depending on the direction of the 
tum) such that an area that is somewhat lateral to 
the front of the vehicle is more brightly 
illuminated. 

To accomplish this, it is known to provide a 
directional control system for vehicle headlights 
that is capable of automatically altering the 
directional aiming angles of the headlights to 
account for changes in the operating conditions of 
the vehicle. A variety of such automatic 
directional control systems for vehicle headlights 
are known in the art. However, such known 
automatic headlight directional control systems 
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26. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that the headlight is adjustably 
mounted on the vehicle such that a directional 
orientation at which a beam of light projects 
therefrom is capable ofbeing adjusted left and 
right relative to a vertical reference position. 

See claim 1 claim chart, above at page 193. 

545 

have been found to be deficient for various 
reasons." 

E.g., col. 1, lines 36 to 61, "In the past, these 
headlights have been mounted on the vehicle in 
fixed positions relative thereto such that the beams 
of light are projected therefrom at predetermined 
directional aiming angles relative to the vehicle. 
Although such fixed aiming angle headlight 
systems have and continue to function adequately, 
they cannot alter the directional aiming angles of 
the headlights to account for changes in the 
operating conditions ofthe vehicle. For example, 
if the speed of the vehicle is increased, it would be 
desirable to adjust the aiming angle of the 
headlights upwardly such that an area that is 
somewhat farther in front of the vehicle is more 
brightly illuminated. On the other hand, if the 
speed of the vehicle is decreased, it would be 
desirable to adjust the aiming angle of the 
headlights downwardly such that an area that is 
somewhat closer in front of the vehicle is more 
brightly illuminated. Similarly, if the vehicle turns 
a corner, it would be desirable to adjust the aiming 
angle of the headlights either toward the left or 
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30. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system 
further includes at least one position feedback 
sensor capable of providing a position feedback 
signal associated with the at least one actuator. 

See claim 1 claim chart, above at page 193. 
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toward the right (depending on the direction of the 
turn) such that an area that is somewhat lateral to 
the front of the vehicle is more brightly 
illuminated. 

To accomplish this, it is known to provide a 
directional control system for vehicle headlights 
that is capable of automatically altering the 
directional aiming angles of the headlights to 
account for changes in the operating conditions of 
the vehicle. A variety of such automatic 
directional control systems for vehicle headlights 
are known in the art. However, such known 
automatic headlight directional control systems 
have been found to be deficient for various 
reasons." 

E.g., col. 3, line 49 to col. 4, line 6, "A headlight 
directional controller 14 is provided for 
controlling the operations of the up/ down actuator 
12 and the left/right actuator 13 and, therefore, the 
angle at which the beam of light projects from the 
headlight 11 relative to the vehicle. The headlight 
directional controller 14 can be embodied as any 
control system, such as a microprocessor or 
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31. The automatic directional control system 
defined in claim 30, 

wherein the at least one position feedback sensor 

See claim 30 claim chart, above at page 546. 

547 

programmable electronic controller, that is 
responsive to one or more sensed operating 
conditions of the vehicle for selectively operating 
the up/down actuator 12 and the left/right actuator 
13. To accomplish this, the automatic directional 
control system 10 can include, for example, a pair 
of condition sensors 15 and 16 that are connected 
to the headlight directional controller 14. The 
condition sensors 15 and 16 are conventional in 
the art and are responsive to respective sensed 
operating conditions of the vehicle for generating 
electrical signals to the headlight directional 
controller 14. However, if desired, only a single 
one of the condition sensors 15 and 16 need be 
provided. Altematively, additional condition 
sensors (not shown) may be provided if desired to 
generate electrical signals that arc representative 
of any other operating conditions of the vehicle. A 
conventional input/output device 17 is connected 
to (or can be connected to) the headlight 
directional controller 14 for facilitating 
communication therewith in the manner described 
below." 

See claim 30 claim chart, above at page 546. 

E.g., col. 4, lines 24 to 30, "The position feedback 
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includes a Hall Effect sensor. 

32. The automatic directional control system 
defined in claim 30, 

wherein the at least one position feedback sensor 
includes an optical interrupter. 

See claim 30 claim chmi, above at page 546. 

548 

sensors 18 and 19 can be embodied as any 
conventional sensor structures, such as Hall effect 
sensors, that are responsive to movements of the 
headlight 11 (or to the movements of the 
respective actuators 12 and 13 that are connected 
to move the headlight 11) for generating such 
signals." 

See claim 30 claim chart, above at page 546. 

E.g., col. 4, lines 31 to 36, "Alternatively, the 
position feedback sensors 18 and 19 can be 
embodied as respective devices that generate 
electrical signals whenever the headlight II has 
achieved respective predetem1ined up/down or 
left/right positions. This can be accomplished, for 
example, using a conventional optical interrupter 
(not shown) for each of the actuators 12 and 13." 
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36. Proposed Claim 27 Is Unpatentable Over the Combination of Uchida and Wassen et al. Under 35 U.S.C. § 103(a) 

27. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that, while in a calibration mode, 
a directional orientation at which a beam of light 
projects therefrom is capable of being adjusted 
relative to the vehicle by manual operation of the 
at least one actuator. 

See claim 1 claim chart, above at page 156. 

549 

E.g., col. 3, lines 17 to 30, "When a driving 
member such as a small electrical motor M is 
associated with such an adjustment device, it is 
placed so as to face the lower bearing point A3 
and is functionally connected thereto so as to be 
capable of achieving, by remote control, possibly 
in an automated way, the heightwise adjustment of 
the beam emitted by the headlight. In this case, the 
directional adjustment of the beam is still done 
manually because, as pointed out, it would be 
extremely complicated to provide for means for 
the mechanical switching-over of the mechanical 
power and a linkage for making the selective 
connection of the adjusting point AI to the motor 
while, at the same time disengaging the 
connection with the diagonally opposite point 
A3." 
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37. Proposed Claim 27 Is Unpatentable Over the Combination of Takahashi and Wassen et al. Under 35 U.S.C. § 103(a) 

27. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that, while in a calibration mode, 
a directional orientation at which a beam of light 
projects therefrom is capable of being adjusted 
relative to the vehicle by manual operation of the 
at least one actuator. 

See claim 1 claim chart, above at page 173. 
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E.g., col. 3, lines 17 to 30, "When a driving 
member such as a small electrical motor M is 
associated with such an adjustment device, it is 
placed so as to face the lower bearing point A3 
and is functionally connected thereto so as to be 
capable of achieving, by remote control, possibly 
in an automated way, the heightwise adjustment of 
the beam emitted by the headlight. In this case, the 
directional adjustment of the beam is still done 
manually because, as pointed out, it would be 
extremely complicated to provide for means for 
the mechanical switching-over of the mechanical 
power and a linkage for making the selective 
connection of the adjusting point AI to the motor 
while, at the same time disengaging the 
connection with the diagonally opposite point 
A3." 
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38. Proposed Claim 27 Is Unpatentable Over the Combination ofHussman and Wassen et al. Under 35 U.S.C. § 103(a) 

27. The automatic directional control system 
defined in claim 1, 

wherein the automatic directional control system is 
configured such that, while in a calibration mode, 
a directional orientation at which a beam of light 
projects therefrom is capable of being adjusted 
relative to the vehicle by manual operation of the 
at least one actuator. 

See claim 1 claim chart, above at page 193. 

551 

E.g., col. 3, lines 17 to 30, "When a driving 
member such as a small electrical motor M is 
associated with such an adjustment device, it is 
placed so as to face the lower bearing point A3 
and is functionally connected thereto so as to be 
capable of achieving, by remote control, possibly 
in an automated way, the heightwise adjustment of 
the beam emitted by the headlight. In this case, the 
directional adjustment of the beam is still done 
manually because, as pointed out, it would be 
extremely complicated to provide for means for 
the mechanical switching-over of the mechanical 
power and a linkage for making the selective 
connection of the adjusting point AI to the motor 
while, at the same time disengaging the 
connection with the diagonally opposite point 
A3." 
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AUTOMATIC DIRECTIONAL CONTROL 
SYSTEM FOR VEIDCLE HEADLIGHTS 

2 
SUMMARY OF THE INVENTION 

This invention relates to an improved structure and 
method for operating a directional control system for vehicle CROSS REFERENCE TO RELATED 

APPLICATIONS 

This application claims the benefit of U.S. Provisional 
Application Nos. 60/335,409, filed Oct. 31, 2001; 60/356, 
703, filed Feb. 13, 2002; and 60/369,447, filed Apr. 2, 2002, 
the disclosures of which are incorporated herein by refer­
ence. 

5 headlights that is capable of automatically altering the 
directional aiming angles of the headlights to account for 
changes in the operating conditions of the vehicle. One or 
more operating condition sensors may be provided that 
generate signals that are representative of an operating 

BACKGROUND OF THE INVENTION 

10 condition of the vehicle, such as road speed, steering angle, 
pitch, suspension height, rate of change of road speed, rate 
of change of steering angle, rate of change of pitch, and rate 
of change of suspension height of the vehicle. A controller 

This invention relates in general to headlights that are 15 
provided on vehicles for iiiuminating dark road surfaces or 
other areas in the path of movement. In particular, this 
invention relates to an automatic directional control system 
for such vehicle headlights. 

Virtually all land vehicles, and many other types of 20 

vehicles (such as boats and airplanes, for example), are 
provided with one or more headlights that are adapted to 
iiiuminate a portion of a dark road surface or other area in 
the path of movement of the vehicle to facilitate safe travel 
thereon. Typically, each headlight is mounted on or near the 25 

front end of the vehicle and is oriented in such a manner that 
a beam oflight is projected forwardly therefrom. The angle 
at which the beam of light projects from the headlight can, 
for example, be characterized in a variety of ways, including 
(1) up and down relative to a horizontal reference position 30 

or plane and (2) left and right relative to a vertical reference 
position or plane. Such directional aiming angles are usually 
set at the time of assembly of the headlight into the vehicle 
so as to iiiuminate a predetermined portion of the road 
surface or other area in the path of movement of the vehicle. 35 

In the past, these headlights have been mounted on the 
vehicle in fixed positions relative thereto such that the beams 
of light are projected therefrom at predetermined directional 
aiming angles relative to the vehicle. Although such fixed 
aiming angle headlight systems have and continue to func- 40 

tion adequately, they cannot alter the directional aiming 
angles of the headlights to account for changes in the 
operating conditions of the vehicle. For example, if the 
speed of the vehicle is increased, it would be desirable to 
adjust the aiming angle of the headlights upwardly such that 45 

an area that is somewhat farther in front of the vehicle is 
more brightly iiiuminated. On the other hand, if the speed of 
the vehicle is decreased, it would be desirable to adjust the 
aiming angle of the headlights downwardly such that an area 
that is somewhat closer in front of the vehicle is more 50 
brightly illuminated. Similarly, if the vehicle turns a corner, 
it would be desirable to adjust the aiming angle of the 
headlights either toward the left or toward the right (depend­
ing on the direction of the tum) such that an area that is 
somewhat lateral to the front of the vehicle is more brightly 55 

illuminated. 
To accomplish this, it is known to provide a directional 

control system for vehicle headlights that is capable of 
automatically altering the directional aiming angles of the 
headlights to account for changes in the operating conditions 60 

of the vehicle. A variety of such automatic directional 
control systems for vehicle headlights are known in the art. 
However, such known automatic headlight directional con­
trol systems have been found to be deficient for various 
reasons. Thus, it would be desirable to provide an improved 65 

structure for an automatic headlight directional control sys­
tem that addresses such deficiencies. 

is responsive to the sensor signal for generating an output 
signal. An actuator is adapted to be connected to the head­
light to effect movement thereof in accordance with the 
output signal. The controller can include a table that relates 
values of sensed operating condition to values of the output 
signal. The controller is responsive to the sensor signal for 
looking up the output signal in the table. 

Various objects and advantages of this invention wiii 
become apparent to those skilled in the art from the follow­
ing detailed description of the preferred embodiments, when 
read in light of the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of an automatic directional 
control system for a vehicle headlight in accordance with 
this invention. 

FIG. 2 is a flow chart of an algorithm for calibrating the 
automatic directional control system illustrated in FIG. 1 so 
as to define an initial reference position for the headlight 
from which the headlight directional controller can imple­
ment directional angle adjustments. 

FIG. 3 is a flow chart of an algorithm for generating a 
table that relates one or more sensed vehicle operating 
condition values to one or more headlight directional angle 
adjustment factors and for storing such table in the headlight 
directional controller illustrated in FIG. 1. 

FIG. 4 is an example of a table that can be generated and 
stored in the headlight directional controller in accordance 
with the table generating algorithm illustrated in FIG. 3. 

FIG. 5 is a flow chart of an algorithm for operating the 
headlight directional controller illustrated in FIG. 1 to auto­
matically implement directional angle adjustments in accor­
dance with sensed condition values. 

FIG. 6 is a flow chart of an algorithm for operating the 
headlight directional controller illustrated in FIG. 1 to auto­
matically implement directional angle adjustments in accor­
dance with the rate of change of one or more of the sensed 
condition values. 

FIG. 7 is a flow chart of an algorithm for operating the 
headlight directional controller illustrated in FIG. 1 to auto­
matically implement directional angle adjustments, but only 
when the rate of change of one or more of the sensed 
condition values is less than (or greater than) a predeter­
mined value. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring now to the drawings, there is illustrated in FIG. 
1 an automatic directional control system, indicated gener­
ally at 10, for a vehicle headlight 11 in accordance with this 
invention. The illustrated headlight 11 is, of itself, conven­
tional in the art and is intended to be representative of any 
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device that can be supported on any type of vehicle for the 
purpose of illuminating any area, such as an area in the path 
of movement of the vehicle. The headlight 11 is typically 
mounted on or near the front end of a vehicle (not shown) 
and is oriented in such a manner that a beam of light is 5 
projected therefrom. In a manner that is well known in the 
art, the headlight 11 is adapted to illuminate a portion of a 
dark road surface or other area in the path of movement of 
the vehicle to facilitate safe travel thereon. 

4 
desired to generate electrical signals that are representative 
of any other operating conditions of the vehicle. A conven­
tional input/output device 17 is connected to (or can be 
connected to) the headlight directional controller 14 for 
facilitating communication therewith in the manner 
described below. 

If desired, a first position feedback sensor 18 may be 
provided for the up/down actuator 12, and a second position 
feedback sensor 19 may be provided for the left/right 
actuator 13. The position feedback sensors 18 and 19 are 
conventional in the art and are adapted to generate respec­
tive electrical signals that are representative of the actual 
up/down and left/right positions of the headlight 11. Thus, 
the first position feedback sensor 18 is responsive to the 
actual up/down position of the headlight 11 (as determined 
by a portion of the up/down actuator 12, for example) for 
generating an electrical signal to the headlight directional 
controller 14 that is representative thereof. Similarly, the 
second position feedback sensor 19 is responsive to the 
actual left/right position of the headlight 11 (as determined 
by a portion of the left/right actuator 13, for example) for 
generating an electrical signal to the headlight directional 
controller 14 that is representative thereof. The position 

The headlight 11 is adjustably mounted on the vehicle 10 

such that the directional orientation at which the beam of 
light projects therefrom can be adjusted relative to the 
vehicle. Any desired mounting structure can be provided to 
accomplish this. Typically, the headlight 11 is mounted on 
the vehicle such that the angle at which the beam of light 15 
projects therefrom can be adjusted both (1) up and down 
relative to a horizontal reference position or plane and (2) 
left and right relative to a vertical reference position or 
plane. Although this invention will be described and illus­
trated in the context of a headlight that is adjustable in both 20 

the up/down direction and the left/right direction, it will be 
appreciated that this invention may be practiced with any 
headlight 11 that is adjustable in any single direction or . 
multiple directions of movement, whether up/down, left/ 
right, or any other direction. 25 feedback sensors 18 and 19 can be embodied as any con­

ventional sensor structures, such as Hall effect sensors, that 
are responsive to movements of the headlight 11 (or to the 
movements of the respective actuators 12 and 13 that are 

To effect movement of the illustrated headlight 11 relative 
to the vehicle, an up/down actuator 12 and a left/right 
actuator 13 are provided. The actuators 12 and 13 are 
conventional in the art and may, for example, be embodied 
as servo motors, step motors, or any other electronically 30 

controlled mechanical actuators. It has been found to be 
desirable to use microstepping motors for the actuators 12 
and 13. Such micro stepping motors are known in the art and 
consist of conventional step motors that have appropriate 
hardware (i.e., driver integrated circuits) and software that 35 

allow the step motors to be operated in fractional step 
increments. The use of such microstepping motors has been 
found to be desirable because they can effect movements of 
the headlights in a somewhat faster, smoother, and quieter 
manner than conventional step motors, and further permit 40 

more precise positioning of the headlights 11. In the illus­
trated embodiment, the up/down actuator 12 is mechanically 
connected to the headlight 11 such that the headlight 11 can 
be selectively adjusted up and down relative to a horizontal 
reference position or plane. Similarly, the illustrated left/ 45 

right actuator 13 is mechanically connected to the headlight 
11 such that the headlight 11 can be selectively adjusted left 
and right relative to a vertical reference position or plane. 

A headlight directional controller 14 is provided for 
controlling the operations of the up/down actuator 12 and 50 
the left/right actuator 13 and, therefore, the angle at which 
the beam of light projects from the headlight 11 relative to 
the vehicle. The headlight directional controller 14 can be 
embodied as any control system, such as a microprocessor 
or programmable electronic controller, that is responsive to 55 
one or more sensed operating conditions of the vehicle for 
selectively operating the up/down actuator 12 and the left/ 
right actuator 13. To accomplish this, the automatic direc­
tional control system 10 can include, for example, a pair of 
condition sensors 15 and 16 that are connected to the 60 

headlight directional controller 14. The condition sensors 15 
and 16 are conventional in the art and are responsive to 
respective sensed operating conditions of the vehicle for 
generating electrical signals to the headlight directional 
controller 14. However, if desired, only a single one of the 65 

condition sensors 15 and 16 need be provided. Alternatively, 
additional· condition sensors (not shown) may be provided if 

connected to move the headlight 11) for generating such 
signals. 

Alternatively, the position feedback sensors 18 and 19 can 
be embodied as respective devices that generate electrical 
signals whenever the headlight 11 has achieved respective 
predetermined up/down or left/right positions. This can be 
accomplished, for example, using a conventional optical 
interrupter (not shown) for each of the actuators 12 and 13. 
Each of the optical interrupters includes a flag or other 
component that is mounted on or connected to the headlight 
11 for movement therewith. Each of the optical interrupters 
further includes an optical source and sensor assembly. As 
the headlight 11 is moved by the actuators 12 and 13, the flag 
moves therewith relative to the optical source and sensor 
assembly between a first position, wherein the flag permits 
light emitted from the source from reaching the sensor, and 
a second position, wherein the flag prevents light emitted 
from the source from reaching the sensor. When the flag is 
in the first position relative to the optical source and sensor 
assembly, the sensor is permitted to receive light emitted 
from the source. As a result, a first signal is generated from 
the optical source and sensor assembly to the headlight 
directional controller 14. Conversely, when the flag is in the 
second position relative to the optical source and sensor 
assembly, the sensor is not permitted to receive light emitted 
from the source. As a result, a second signal is generated 
from the optical source and sensor assembly to the headlight 
directional controller 14. Thus, the edge of the flag defines 
a transition between the first and second positions of the flag 
relative to the optical source and sensor assembly and, 
therefore, defines a predetermined up/down or left/right 
position of the headlight 11. The nature of the signal 
generated from the optical source and sensor assembly to the 
headlight directional controller 14 (i.e., the first signal or the 
second signal) can also be used to determine on which side 
of the predetermined position (the left side or the right side, 
for example) that the headlight 11 is positioned. The purpose 
for such position feedback sensors 18 and 19 will be 
discussed below. 
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FIG. 2 is a flow chart of an algorithm, indicated generally 
at 20, for calibrating the automatic directional control sys­
tem illustrated in FIG. 1 so as to define an initial reference 
position or positions for the headlight 11 from which the 
headlight directional controller 14 can implement direc- 5 
tiona} angle adjustments. As mentioned above, the headlight 
11 is mounted on the vehicle such that the angle at which the 
beam of light projects therefrom can be adjusted both up and 
down relative to a horizontal reference position or plane and 
left and right relative to a vertical reference position or 10 

plane. To insure accurate positioning of the headlight 11, it 
is desirable that a reference position or positions be initially 
established by the headlight directional controller 14. Sub­
sequent directional angle adjustments can be made by the 
headlight directional controller 14 from the pre-established IS 
reference position or positions established by this calibration 
algorithm 20. 

To accomplish this, the calibration algorithm 20 has a first 
step 21 wherein the headlight directional controller 14 is 
caused to enter a calibration mode of operation. In the 20 
calibration mode of operation, the headlight directional 
controller 14 is responsive to input signals from the input/ 
output device 17 (or from another source, if desired) for 
causing manual operation of the up/down actuator 12 and 
the left/right actuator 13. Thus, while the headlight direc- 25 

tiona! controller 14 is in the calibration mode of operation, 
an operator of the input/output device 17 can manually effect 
either up/down movement of the headlight 11, left/right 
movement of the headlight 11, or both, as desired. 

In a second step 22 of the calibration algorithm 20, the 30 

up/down actuator 12 and the left/right actuator 13 are 
manually operated to aim the headlight 11 in a predeter­
mined reference orientation. This can be accomplished by 
use of the input/output device 17 that, as mentioned above, 
is connected to (or can be connected to) the headlight 35 
directional controller 14. Traditionally, the aiming of a 
headlight 11 has been accomplished by parking the vehicle 
on a surface near a wall or other vertical structure, providing 
a reference target at a predetermined location on the wall or 
other structure, and mechanically adjusting the mounting 40 

structure of the headlight 11 such that the center of the beam 
therefrom is projected at the reference target. In this inven­
tion, the vehicle is parked on a surface near a wall or other 
vertical structure, and a reference target is provided at a 
predetermined location on the wall or other structure, as 45 
described above. Next, in accordance with the second step 
22 of this calibration algorithm 20, the input/output device 
17 is operated to generate electrical signals to the headlight 
directional controller 14. In response to such electrical 
signals, the headlight directional controller 14 operates the 50 

up/down actuator 12 and the left/right actuator 13 to move 
the headlight 11 such that center of the beam projecting 
therefrom is aimed at the reference target. When the beam 
from the headlight 11 is so aimed, then the headlight 11 is 
determined to be oriented in the initial reference position 55 
from which the headlight directional controller 14 can 
subsequently implement directional angle adjustments. 

In a third step 23 of the calibration algorithm 20, once this 
initial reference position for the headlight 11 has been 
achieved, such position is stored in the headlight directional 60 
controller 14 as the predetermined initial reference position. 
This can be accomplished by means of the position feedback 
sensors 18 and 19. As discussed above, the position feed­
back sensors 18 and 19 are adapted to generate respective 
electrical signals that are representative of the actual 65 

up/down and left/right positions of the headlight 11 or of the 
predetermined positions for the headlight. Thus, the first 

6 
position feedback sensor 18 is responsive to the actual 
up/down position of the headlight 11 (as determined by the 
up/down actuator 12, for example) for generating an elec­
trical signal to the headlight directional controller 14 that is 
representative thereof. Similarly, the second position feed­
back sensor 19 is responsive to the actual left/right position 
of the headlight 11 (as determined by the left/right actuator 
13, for example) for generating an electrical signal to the 
headlight directional controller 14 that is representative 
thereof. Accordingly, the third step 23 of the calibration 
algorithm 20 can be performed by causing the headlight 
directional controller 14 to read the signals from the position 
feedback sensors 18 and 19 and store the current up/down 
and left/right positions of the headlight 11 as the initial 
reference positions from which the headlight directional 
controller 14 can subsequently implement directional angle 
adjustments. 

The current position of the headlight 11 is preferably 
stored in the non-volatile memory of the headlight direc­
tional controller 14 for reference during normal operation of 
the automatic directional control system 10 described below. 
Thus, when the automatic directional control system 10 is 
initially activated (such as when the electrical system of the 
vehicle is initially turned on), the headlight directional 
controller 14 can position the headlight 11 at or near the 
calibrated position utilizing the signals comparing the cur­
rent position of the headlight 11 (as determined by the 
signals generated by the position feedback sensors 18 and 
19) with the predetermined reference position determined by 
the calibration algorithm 20. 

FIG. 3 is a flow chart of an algorithm, indicated generally 
at 30, for generating a table that relates the sensed condition 
values from the condition sensors 15 and 16 to the headlight 
directional angle adjustment factors that will be imple­
mented by the headlight directional controller 14, and fur­
ther for storing such table in the headlight directional 
controller 14 illustrated in FIG. 1. As used herein, the term 
"table" is intended to be representative of any collection or 
association of data that relates one or more of the sensed 
condition values to one or more of the headlight directional 
angle adjustment factors. The table of data can be generated, 
stored, and expressed in any desired format. For example, 
this table of data can be generated, stored, and expressed in 
a conventional spreadsheet format, such as shown in FIG. 4, 
which will be discussed in detail below. 

In a first step 31 of the table generating algorithm 30, an 
adjustment control algorithm is selected. The adjustment 
control algorithm can be, generally speaking, any desired 
relationship that relates one or more operating conditions of 
the vehicle to one or more angular orientations of the 
headlight 11. A variety of such relationships are known in 
the art, and this invention is not intended to be limited to any 
particular relationship. Typically, such relationships will be 
expressed in terms of a mathematical equation or similar 
relationship that can be readily processed using a micropro­
cessor or similar electronic computing apparatus, such as the 
above-described headlight directional controller 14. The 
particular adjustment control algorithm that is selected may, 
if desired, vary from vehicle to vehicle in accordance with 
a variety of factors, including relative size and performance 
characteristics of the vehicle or any other desired condition. 

As mentioned above, a plurality of operating conditions 
may be sensed by the condition sensors 15 and 16 and 
provided to the headlight directional controller 14 for use 
with the adjustment control mechanism. For example, the 
condition sensors 15 and 16 may generate electrical signals 
to the headlight directional controller 14 that are represen-

Page 671 of 1228



US 7,241,034 B2 
7 

tative of the road speed, the steering angle, and the pitch of 
the vehicle (which can, for example, be determined by 
sensing the front and rear suspension heights of the vehicle 
or by a pitch or level sensor). Additionally, the time deriva­
tive of these operating conditions (i.e., the rate of change of 5 

the road speed, steering angle, and pitch of the vehicle) can 
be sensed or calculated. However, any other operating 
condition or conditions of the vehicle may be sensed and 
provided to the headlight directional controller 14. 

In a second step 32 of the table generating algorithm 30, 10 

the table is generated using the adjustment control algorithm 
selected in the first step 31. The table can be generated in any 
desired manner. For example, let it be assumed that the 
selected adjustment control algorithm relates a single sensed 
operating condition to each of the angular adjustment con- 15 
trol values for adjusting both the up/down orientation and 
the left/right orientation of the headlight 11. The table can be 
generated by initially selecting a first discrete sensed oper­
ating condition value that might be encountered during 
operation of the vehicle. Then, the selected adjustment 20 

control algorithm is solved using such first discrete sensed 
operating condition value to obtain the corresponding 
adjustment control values for the up/down and left/right 
orientation of the headlight 11. Then, the first discrete sensed 
operating condition value and the corresponding adjustment 25 

control values are stored in the table. This process can be 
repeated for any desired number of other discrete sensed 
operating condition values that might be encountered during 
operation of the vehicle. 

As mentioned above, FIG. 4 is a representative example 30 

of a table, indicated generally at 40, that can be generated in 
accordance with the second step 32 of the table generating 
algorithm 30 illustrated in FIG. 3. As shown therein, a series 
of discrete sensed operating condition values (degrees of 
steering angles, for example) is related to the angular 35 

adjustment control values (degrees of movement from the 
associated up/down and left/right reference positions or 
planes, for example) for adjusting both the up/down orien­
tation and the left/right orientation of the headlight 11. For 
the purposes of illustration only, let it be assumed that (1) a 40 

positive steering angle value represents steering toward left, 
while a negative steering angle value represents steering 
toward the right, (2) a positive up/down adjustment factor 
represents aiming the headlight 11 upwardly, while a nega­
tive up/down adjustment factor represents aiming the head- 45 
light 11 downwardly, and (3) a positive left/right adjustment 
factor represents aiming the headlight 11 toward the left, 
while a negative left/right adjustment factor represents aim­
ing the headlight 11 toward the right. 

Thus, in accordance with the selected adjustment control 50 

algorithm, a sensed steering angle of +6° results in an 
up/down adjustment factor of -3.00° and a left/right adjust­
ment factor of +4.50°. Similarly, a sensed steering angle of 
+5° results in an up/down adjustment factor of -2.50° and a 
left/right adjustment factor of +3.75°, and so on as shown in 55 

the table 40. The illustrated table 40 relates thirteen different 
sensed steering angle values to their corresponding adjust­
ment control values for both the up/down and left/right 
orientation of the headlight 11. However, the table 40 can 
include a greater or lesser number of such sensed operating 60 

condition values, together with their corresponding adjust­
ment control values. Furthermore, although the illustrated 
table 40 relates only a single sensed operating condition 
value (steering angle) to the corresponding adjustment con­
trol values for both the up/down and left/right orientation of 65 

the headlight 11, the selected adjustment control algorithm 
may, as mentioned above, be responsive to a plurality of 

8 
sensed operating condition values for determining the cor­
responding adjustment control values. Alternatively, as will 
be discussed further below, a plurality of tables 40 can be 
generated, one for each of the plurality of sensed operating 
condition values. The size and extent of the table 40 or tables 
can be varied to accommodate any desired number of such 
sensed operating conditions. 

Referring back to FIG. 3, in a third step 33 of the table 
generating algorithm 30, the table 40 generated in the second 
step 32 is stored in the memory of the headlight directional 
controller 14 illustrated in FIG. 1. The contents of the table 
40 can be communicated serially to the headlight directional 
controller 14 by means of the input/output device 17 illus­
trated in FIG. 1 or in any other desired manner. Regardless 
of how it is communicated, the table 40 is preferably stored 
in a non-volatile memory of the headlight directional con­
troller 14 for subsequent use in the manner described further 
below when the vehicle is operated. 

As mentioned above, it may be desirable to vary the 
algorithm that is selected for use in implementing the 
headlight directional angle adjustment factors. The genera­
tion of the table 40 and the storage of such table 40 in the 
memory of the headlight directional controller 14 allow a 
designer of the automatic directional control system 10 to 
quickly and easily alter the response characteristics of the 
system 10 as desired, without the need for direct access to 
the computer code or software that is used to operate the 
headlight directional controller 14. Rather, to effect such 
alterations, a designer can simply change some or all of the 
data points that are contained within the table 40. As will be 
described in detail below, the headlight directional controller 
14 will use whatever data points that are contained within 
the table 40 in determining the need for adjustments in the 
angular orientation of the headlight 11. This structure also 
reduces the amount of processing power that is necessary for 
the headlight directional controller 14 because it can operate 
on a relatively simple look-up basis using the table 40, rather 
than having to calculate relatively high order equations that 
may be used to determine the data points contained within 
the table 40. 

FIG. 5 is a flow chart of an algorithm, indicated generally 
at 50, for operating the headlight directional controller 
illustrated in FIG. 1 to automatically implement directional 
angle adjustments in accordance with one or more of the 
sensed condition values from the condition sensors 15 and 
16. In a first step 51 ofthe operating algorithm 50, the values 
of one or more of the condition sensors 15 and 16 are read 
by the headlight directional controller 14. Then, the operat­
ing algorithm 50 enters a decision point 52, wherein it is 
determined whether the value or values of the condition 
sensors 15 and 16 that have been read by the headlight 
directional controller 14 are specifically contained in the 
table 40. For example, using the table 40 illustrated in FIG. 
4, if the headlight directional controller 14 has read a 
steering angle value of -2°, then it is determined that the 
value of the condition sensor 15 is specifically contained 
within the table 40. In this instance, the operating algorithm 
50 branches from the decision point 52 to an instruction 53, 
wherein the adjustment factors contained in the table 40 that 
correspond to the sensed condition value are looked up and 
stored in the headlight directional controller 14. 

The operating algorithm 50 next enters an instruction 54 
wherein the value of the magnitude of the adjustment factor 
(i.e., the desired position for the headlight 11) is compared 
with the current position of the headlight 11. This step 54 of 
the operating algorithm 50 is optional and can be performed 
if one or more of the position feedback sensors 18 and 19 are 
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provided in the automatic directional control system 10 to 
generate respective electrical signals that are representative 

10 

of the actual up/down and left/right positions of the bead­
light 11, as described above. This step 54 of the operating 
algorithm 50 can be performed to determine bow much of an 5 
adjustment is necessary to move the headlight 11 from its 
current position, as determined by the position feedback 
sensors 18 and 19, to the desired position, as defined by the 
adjustment factor obtained from the table 40. To accomplish 
this, the value of the adjustment factor may, for example, be 10 

subtracted from the current position of the headlight 11 to 
determine the magnitude of the difference therebetween and, 
therefore, the magnitude of the adjustment that is necessary 

from the table 40. The headlight directional controller 14 
operates the actuators 12 and 13 to adjust the angular 
orientation of the headlight 11 to achieve the noted adjust-
ment factors. 

In some instances, the amounts of movement that are to 
be implemented by the two actuators 12 and 13 will be the 
same (i.e., the amount of up/down movement of the head­
light 11 will be the same as the amount of left/right move­
ment). More frequently, however, the amounts of movement 
that are to be implemented by the two actuators 12 and 13 
will be different from one another. In the latter instances, it 
may be desirable to operate the two actuators 12 and 13 at 
two different speeds such that the overall movement of the 
headlight 11 is relatively uniform. For example, if the 
amount of movement that is to be implemented by the 
up/down actuator 12 is twice as large as the amount of 

to move the headlight 11 from its current position to the 
desired position. However, this step 54 of the operating 15 

algorithm 50 can be accomplished in any other desired 
manner. 

Next, the operating algorithm 50 enters a decision point 
55, wherein it is determined whether the magnitude of the 
adjustment that is necessary to move the headlight 11 from 
its current position to the desired position is greater than a 
predetermined minimum threshold. This step in the operat­
ing algorithm 50 is also optional, but may be desirable to 
prevent the actuators 12 and 13 from being operated con­
tinuously or unduly frequently in response to relatively 
small variations in the sensed operating condition or con­
ditions, such as relatively small bumps in the road. For 
example, if the current position of the headlight 11 is 
relatively close to the desired position, then it may be 
undesirable to effect any movement thereof. This step 55 
will prevent the actuators 12 and 13 from being operated 
unless the current position of the headlight 11 is relatively 
far from the desired position. As another example, if the 
condition sensors 15 and 16 are respectively responsive to 
the front and rear suspension heights of the vehicle for the 
purpose of determining the pitch thereof, then the headlight 
directional controller 14 may be programmed to be respon­
sive only to changes in the suspension heights that occur at 
frequencies that are lower than the suspension rebound 
frequency of the vehicle (thereby ignoring relatively high 
frequency changes in suspension height that are likely the 
result of bumps in the road). However, relatively high 
frequency changes in the suspension heights could also be 
monitored to assist in deciphering relatively rough suspen­
sion changes from other suspension changes. 

In any event, the provision of the predetermined mini­
mum threshold functions as a filter or dead band that 
minimizes or eliminates undesirable "hunting" of the actua­
tors 12 and 13 for relatively small magnitudes of movement 
of the headlight 11. If the magnitude of the adjustment factor 
is not greater than the predetermined minimum threshold, 
then the operation of the actuators 12 and 13 is considered 
to be undesirable. Thus, the operating algorithm 50 branches 
from the decision point 55 back to the instruction 51, 
wherein the above-described steps of the operating algo­
rithm 50 are repeated. 

If, on the other hand, the magnitude of the adjustment 
factor is greater than the predetermined mininlum threshold, 
then the operation of the actuators 12 and 13 is considered 
to be desirable. Thus, the operating algorithm 50 branches 
from the decision point 55 to an instruction 56, wherein 
either or both of the actuators 12 and 13 are actuated to effect 
movement of the headlight 11. For example, using the table 
40 illustrated in FIG. 4, if the headlight directional controller 
14 has read a steering angle value of -2°, then the headlight 
directional controller 14 will look up an up/down adjustment 
factor of -1.00° and a left/right adjustment factor of -1.50° 

movement that is to be implemented by the left/right actua­
tor 13, then it may be desirable to operate the up/down 
actuator 12 at one-half of the speed of the left/right actuator 

20 13 so that the movements of both actuators 12 and 13 (and, 
therefore, the overall movement of the headlight 11) will 
start and stop at approximately the same time. Similarly, if 
the vehicle is provided with two different headlights 11, as 
is commonly found, then it may be desirable to control the 

25 respective movements of such different headlights 11 in such 
a manner that they both start and stop at approximately the 
same time. This can be accomplished, for example, by 
providing a single headlight directional controller 14 for not 
only controlling, but also coordinating the movements of 

30 both of the headlights 11 in response to the sensed operating 
conditions. 

Such operations can be performed in an open loop manner 
i:f desired, wherein the actuators 12 and 13 are operated to 
achieve predetermined amounts of movement. For example, 

35 the actuators 12 and 13 can be embodied as step motors that 
are operated a predetermined number of steps to achieve 
predetermined amounts of movement. Alternatively, the 
actuators 12 and 13 can be operated for predetermined 
periods of time to achieve the predetermined amounts of 

40 movement. However, more desirably, the operations of the 
actuators 12 and 13 are performed in a closed loop manner. 
To accomplish this, the actuators 12 and 13 are operated 
until either or both of the position feedback sensors 18 and 
19 generate signals indicate that the headlight 11 has actu-

45 ally achieved the predetermined amounts of movement or 
desired position. In either event, the operating algorithm 50 
then branches back to the instruction 51, wherein the above­
described steps of the algorithm 50 are repeated. 

Referring back to the decision point 52, if the value or 
50 values of the condition sensors 15 and 16 that have been read 

by the headlight directional controller 14 are not specifically 
contained in the table 40, then the operating algorithm 50 
branches from the decision point 52 to an instruction 57, 
wherein the adjustment factors that are specifically con-

55 tained in the table 40 that correspond to the adjacent sensed 
condition values are looked up and stored in the headlight 
directional contruller 14. For example, using the table 40 
illustrated in FIG. 4, i:fthe headlight directional controller 14 
has read a steering angle value of -1.5°, then it is determined 

60 that the value of the condition sensor 15 is not specifically 
contained within the table 40. Rather than simply default to 
the closest value that is contained within the table 40, the 
two adjustment factors specifically contained in the table 40 
that are adjacent to the sensed condition value (namely, the 

65 adjustment factors for the steering angle values of -1° and 
-2°) are looked up and stored in the headlight directional 
controller 14. 
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The operating algorithm 50 next enters an instruction 58, 
wherein the actual adjustment factors to be implemented by 
the headlight directional controller 14 are interpolated or 
otherwise calculated from the stored adjustment factors that 
are adjacent to the sensed condition value. For example, as 5 
mentioned above, if the actual sensed steering angle value is 
-1.5°, then the headlight directional controller 14 looks up 
the adjustment factors for the steering angle values of -1° 
and -2°. The up/down adjustment factor for a steering angle 
value of -1° is -0.50 while the up/down adjustment factor 

10 
for a steering angle value of -2° is -1.00°. If the calculation 
tl1at is performed by the headlight directional controller 14 
is a simple arithmetic mean, then the interpolated up/down 
adjustment factor would be -0.75°. Similarly, the left/right 
adjustment factor for a steering angle value of -1° is -0.75°, 
while the left/right adjustment factor for a steering angle 15 

value of -2° is -1.50°. If the calculation that is performed by 
the headlight directional controller 14 is a simple arithmetic 
mean, then the interpolated left/right adjustment factor 
would be -1.13°. Thereafter, the operating algorithm 50 
branches to the decision point 55, and the remainder of the 20 
operating algorithm 50 is performed as described above. 

The interpolation that is performed by the headlight 
directional controller 14 can be accomplished in any desired 
manner. The performance of the simple arithmetic mean 
described above is intended to be representative of any 25 
mathematical or other function that can be performed to 
calculate, derive, or otherwise obtain adjustment factors that 
are not present in ilie table 40. Furthermore, although this 
interpolation has been described in the context of using only 
the two condition values that are directly adjacent to the 30 
actual sensed condition value, it will be appreciated that the 
adjustment values for any single condition value or combi­
nation of sensed condition values may be selected for the 
interpolation. For example, several of the condition values 
boili above and below the sensed condition value can be read 
from the table 40 to derive a trend line or other good estimate 35 

of the adjustment factors that are not present in ilie table 40. 
Performance of this interpolation does not require any 
significant increase in the amount of processing power that 
is necessary for the headlight directional controller 14. 

The above discussion has asSUll1ed the use of a single 40 

table 40 that provides adjustment values based upon a single 
sensed operating condition (steering angle of the vehicle, in 
the illustrated embodiment). However, as discussed above, 
this invention may be practiced by sensing a plurality of 
operating conditions of the vehicle. For example, let it be 45 
assumed that botll steering angle and vehicle road speed are 
sensed by the condition sensors 15 and 16. As previously 
discussed, the adjustment control algorithm that is selected 
in the first step 31 of the table generating algorithm 30 can 
be designed to accommodate multiple sensed conditions. 50 
Alternatively, however, a first table (such as the table 40 
illustrated in FIG. 4) may be generated that relates the 
steering angle of the vehicle to the angular adjustment 
control values for adjusting both the up/down orientation 
and the left/right orientation of the headlight 11. A second, 55 
similar table (not shown) may also be generated that relates 
the road speed of the vehicle to the angular adjustment 
control values for adjusting both the up/down orientation 
and the left/right orientation of the headlight 11. Thus, for a 
given steering angle and road speed of the vehicle, the first 
and second tables may provide differing angular adjustment 60 

control values. To address this, the interpolation step 57 of 
the operating algorithm 50 can be performed to interpolate 
a single composite adjustment value that is based upon the 
two different values provided in the first and second tables 
for the pair of sensed operating conditions. This interpola- 65 
tion can be performed in the same manner as described 
above for each of the actuators 12 and 13. 

12 
A variety of control strategies can be implemented using 

the automatic directional control system 10 described above. 
For example, the pitch of the vehicle can change as a result 
of a variety of factors, including acceleration, deceleration, 
and weight distribution of the vehicle. These pitch variations 
can alter the angle at which the beam of light projects from 
the headlight 11 in ilie up and down direction relative to a 
horizontal reference position or plane. The automatic direc­
tional control system 10 can be responsive to such pitch 
variations for operating the up/down actuator 12 to maintain 
the angle at which the beam of light projects from the 
headlight 11 in the up and down direction relatively constant 
to the horizontal reference position or plane. 

As discussed above, the angle at which the beam of light 
projects from tlle headlight 11 in the left and right direction 
relative to a vertical reference position or plane can be 
adjusted in accordance with the sensed steering angle. 
However, the angle at which the beam of light projects from 
the headlight 11 in ilie up and down direction relative to a 
horizontal reference position or plane can also be adjusted in 
accordance with the sensed steering angle. This can be done 
to lower the headlight beams as the vehicle is turning a 
comer. The advantages of this are not only to better illumi­
nate the road surface in the path of movement of the vehicle, 
but also to reduce headlight glare to other vehicles as the 
turn is negotiated. 

Lastly, many vehicles on ilie road today have halogen 
lamps or other lights that are aimed to illuminate ilie sides 
of the roads in front of the vehicle during the turn. These 
other lights are activated by the manual operation of the turn 
signals of the vehicle. The automatic directional control 
system 10 of this invention can be responsive to one or more 
operating conditions of the vehicle to automatically activate 
these other lights on the vehicle. For example, the automatic 
directional control system 10 of this invention can be 
responsive to a steering angle in excess of a predetemlined 
magnitude for automatically activating these other lights on 
the vehicle. This can be effective to extend the angular range 
of illumination of ilie road surface. 

FIG. 6 is a flow chart of an algorithm, indicated generally 
at 60, for operating the headlight directional controller 
illustrated in FIG. 1 to automatically implement directional 
angle adjustments in accordance with the rate of change of 
one or more of the sensed condition values. As mentioned 
above, the headlight directional controller 14 can be oper­
ated to automatically implement directional angle adjust­
ments in accordance with one or more of the sensed condi­
tion values or in accordance with the rate of change of one 
or more of the sensed condition values. 

To accomplish this, the algorithm 60 has a first step 61 
wherein the values of one or more of the condition sensors 
15 and 16 are initially read by the headlight directional 
controller 14. Then, the algorithm 60 enters a second step 62 
wherein the values of one or more of the condition sensors 
15 and 16 are subsequently read a second time by the 
headlight directional controller 14. The second reading of 
the condition sensors 15 and 16 occurs a predetermined 
amount of time after tlle first reading thereof. Next, the 
algorithm enters a third step 63 wherein a rate of change of 
tlle sensed condition or conditions is calculated. The rate of 
change of the sensed condition can be calculated as the 
difference between the first and second readings divided by 
the amount of time therebetween or by any other desired 
means. For example, if the sensed condition is vehicle speed, 
then the difference between the first sensed vehicle speed 
and ilie second sensed vehicle speed, divided by tlle amount 
of time therebetween, would yield a number fuat is repre-
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sentative of the acceleration of the vehicle. In a final step 64 
of the algorithm 60, either or both of the actuators 12 and 13 
are actuated to effect movement of the headlight 11 in 
accordance with the calculated rate of change of the sensed 
condition. Such movement of the headlight 11 can be 5 
effected in a manner that is similar to that described above. 

FIG. 7 is a flow chart of an algorithm, indicated generally 
at 70, for operating the headlight directional controller 
illustrated in FIG. 1 to automatically implement directional 
angle adjustments, but only when the rate of change of one 10 

or more of the sensed condition values is less than (or greater 
than) a predetermined value. As mentioned above, the 
headlight directional controller 14 can be operated to auto­
matically implement directional angle adjustments in accor­
dance with one or more of the sensed condition values. In 15 

this variation of the invention, the headlight directional 
controller 14 automatically implements directional angle 
adjustments in response to the sensed condition values (or in 
response to the rate of change of the sensed condition 
values), but only when the rate of change of one or more of 20 

the sensed condition values is less than (or greater than) a 
predetermined value. 

To accomplish this, the algorithm 70 has a first step 71 
wherein the values of one or more of the condition sensors 
15 and 16 are initially read by the headlight directional 25 

controller 14. Then, the algorithm 70 enters a second step 72 
wherein the values of one or more of the condition sensors 
15 and 16 are subsequently read a second time by the 
headlight directional controller 14. The second reading of 
the condition sensors 15 and 16 occurs a predetermined 30 

amount of time after the first reading thereof. Next, the 
algorithm enters a third step 73 wherein a rate of change of 
the sensed condition or conditions is calculated. The rate of 
change of the sensed condition can be calculated as the 
difference between the first and second readings divided by 35 

the amount of time therebetween or by any other desired 
means. For example, if the sensed condition is suspension 
height, then the difference between the first sensed suspen­
sion height and the second sensed suspension height, 
divided by the amount of time therebetween, would yield a 40 

number that is representative of the rate of change of the 
suspension height of the vehicle. 

In a fourth step 74 of the algorithm 70, a determination is 
made as to whether the rate of change of the sensed 
condition value is less than a predetermined threshold value. 45 
If the rate of change of the sensed condition value is less than 
this predetermined threshold value, then the algorithm 70 
branches from the decision point 74 to a final step 75 of the 
algorithm 70, wherein either or both of the actuators 12 and 
13 are actuated to effect movement of the headlight 11 in 50 

accordance with the calculated rate of change of the sensed 
condition. Such movement of the headlight 11 can be 
effected in a manner that is similar to that described above. 
If, however, the rate of change of the sensed condition value 
is not less than this predetermined threshold value, then the 55 
algorithm 70 branches from the decision point 74 back to the 
first step 71, wherein the algorithm 70 is repeated. This 
threshold sensing algorithm 70 can function to prevent the 
headlight directional controller 14 from being operated to 
automatically implement directional angle adjustments 60 

when the rate of change of the suspension height of the 
vehicle changes more rapidly than the system can effect 
corrective changes. For example, if the vehicle is operated 
on a bumpy road, the algorithm 70 will prevent the headlight 
directional controller 14 from attempting to correct for every 65 

single bump that is encountered. However, for relatively low 
frequency or rates of change in the suspension height of the 

14 
vehicle, such as can occur when accelerating, decelerating, 
and weight changes, the headlight directional controller 14 
will be operated in the normal manner to effect corrective 
actions, as described above. 

As mentioned above, the input/output device 17 is con­
nected to (or can be connected to) the headlight directional 
controller 14 for facilitating communication therewith, and 
the input/output device 17 can be used for calibrating the 
automatic directional control system illustrated in FIG. 1 so 
as to define an initial reference position or positions for the 
headlight 11 from which the headlight directional controller 
14 can implement directional angle adjustments. Addition­
ally, however, the input/output device 17 can be employed as 
a diagnostic tool. To accomplish this, the input/output device 
17 can be embodied as a conventional microprocessor or 
similar electronically programmable device that can be 
connected to the headlight directional controller 14 to read 
fault codes that may be generated during the operation 
thereof. The headlight directional controller 14 can be 
programmed to generate fault codes whenever a fault con­
dition or other anomaly occurs or is detected. Such fault 
codes can be stored in the headlight directional controller 14 
until the input/output device 17 is subsequently connected 
thereto. When so connected, the input/output device 17 can 
read such codes and display them for an operator. As a result, 
the operator can take whatever corrective actions are nec­
essary to address the fault condition or anomaly. The input/ 
output device 17 can also be programmed to clear the fault 
codes from the headlight directional controller 14 after they 
are read. 

In accordance with the provisions of the patent statutes, 
the principle and mode of operation of this invention have 
been explained and illustrated in its preferred embodiments. 
However, it must be understood that this invention may be 
practiced otherwise than as specifically explained and illus­
trated without departing from its spirit or scope. 

What is claimed is: 
1. An automatic directional control system for a vehicle 

headlight comprising: 
a sensor that is adapted to generate a signal that is 

representative of a condition of the vehicle, said sensed 
condition includes one or more of road speed, steering 
angle, pitch, and suspension height of the vehicle; 

a controller that is responsive to said sensor signal for 
generating an output signal only when said sensor 
signal changes by more than a predetermined minimum 
threshold amount to prevent said actuator from being 
operated continuously or unduly frequently in response 
to relatively small variations in the sensed operating 
condition; and 

an actuator that is adapted to be connected to the headlight 
to effect movement thereof in accordance with said 
output signal. 

2. The automatic directional control system defined in 
claim 1 wherein said sensor generates a signal that is 
representative of the road speed of the vehicle. 

3. The automatic directional control system defined in 
claim 1 wherein said sensor generates a signal that is 
representative of the steering angle of the vehicle. 

4. The automatic directional control system defined in 
claim 1 wherein said sensor generates a signal that is 
representative of the pitch of the vehicle. 

5. The automatic directional control system defined in 
claim 1 wherein said sensor generates a signal that is 
representative of the suspension height of the vehicle. 

* * * * * 
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IN THE UNITED STATES DISTRICT COURT 

FOR THE EASTERN DISTRICT OF TEXAS 

TYLER DIVISION 

BALTHER TECHNOLOGIES, LLC, § 
§ 

Plaintiff, § 
§ 

v. § 
§ 

AMERICAN HONDA MOTOR CO. INC., § 
HONDA MOTOR COMPANY, LTD., BMW § 
OF NORTH AMERICA, LLC, BMW AG, § 

. CHRYSLER GROUP LLC, FERRARI § 
NORTH AMERICA, INC., FERRARI S.P.A., § 
GENERAL MOTORS, LLC, HYUNDAI § 
MOTOR AMERICA, HYUNDAI MOTOR § Civil Action No. 6:10-CV-78 
COMPANY, JAGUAR LAND ROVER § 
NORTH AMERICA, LLC, JAGUAR CARS § 
LIMITED, MASERATI NORTH AMERICA, § 
INC., MASERATI S.P.A., MERCEDES-BENZ § 
USA, LLC, DAIMLER NORTH AMERICA § JURY TRIAL DEMANDED 
CORP., DAIMLER AG, MAZDA MOTOR § 
OF NORTH AMERICA, INC., MAZDA § 
MOTOR CORP., MITSUBISHI MOTORS § 
NORTH AMERICA, INC., MITSUBISHI § 
MOTORS CORP., NISSAN NORTH § 
AMERICA, INC., NISSAN MOTOR CO., § 
LTD., PORSCHE CARS NORTH AMERICA, § 
INC., DR. lNG. HC. F. PORSCHE AG, SAAB § 
CARS NORTH AMERICA, INC., TOYOTA § 
MOTOR NORTH AMERICA, INC., § 
TOYOTA MOTOR SALES, U.S.A., INC., § 
TOYOTAMOTORCORP., VOLKSWAGEN § 
GROUP OF AMERICA, INC., § 
AUTOMOBILI LAMBORGHINI S.P.A., § 
AUDI AG, VOLKSWAGEN AG, FORD § 
MOTOR COMPANY, VOLVO CARS OF § 
NORTH AMERICA, LLC, and VOLVO CAR § 
CORP., § 

§ 
Defendants. § 
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ORIGINAL COMPLAINT FOR PATENT INFRINGEMENT 

This is an action for patent infringement in which Plaintiff Balther Technologies, LLC 

("Balther") complains against Defendants American Honda Motor Co. Inc. and Honda Motor 

Company, Ltd. (collectively "Honda"); BMW of North America, LLC and BMW AG 

(collectively "BMW"); Chrysler Group LLC ("Chrysler"); Ferrari North America, Inc. and 

Ferrari S.p.A. (collectively "Ferrari"); General Motors, LLC (formerly known as General Motors 

Company) ("GM"); Hyundai Motor America and Hyundai Motor Company (collectively 

"Hyundai"); Jaguar Land Rover North America, LLC and Jaguar Cars Limited (collectively 

"Jaguar"); Maserati North America, Inc. and Maserati S.p.A. (collectively "Maserati"); 

Mercedes-Benz USA, LLC, Daimler North America Corporation, and Daimler AG (collectively 

"Mercedes-Benz"); Mazda Motor of America, Inc. (also known as Mazda North American 

Operations) and Mazda Motor Corporation (collectively "Mazda"); Mitsubishi Motors North 

America, Inc. and Mitsubishi Motors Corporation (collectively "Mitsubishi"); Nissan North 

America, Inc. and Nissan Motor Co., Ltd. (collectively "Nissan"); Porsche Cars North America, 

Inc. and Dr. Ing. he. F. Porsche AG (collectively "Porsche"); SAAB Cars North America, Inc. 

("SAAB"); Toyota Motor North America, Inc., Toyota Motor Sales, U.S.A., Inc., and Toyota 

Motor Corporation (collectively "Toyota"); Volkswagen Group of America, Inc. (also known as 

Audi of America, Inc.) ("'VW-Audi US"); Automobili Lamborghini S.p.A. ("Lamborghini"); 

Audi AG; Volkswagen AG ("VW AG"); Ford Motor Company ("Ford"); and Volvo Cars of 

North America, LLC and Volvo Car Corporation (collectively "Volvo''), as follows: 

PARTIES 

1. Plaintiff Balther Technologies, LLC is a Texas limited liability company having 

its principal place of business in Longview, Texas. 

2 
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2. On information and belief, Defendant American Honda Motor Co. Inc. is a 

California corporation having its principal place of business in Torrance, California. 

3. On information and belief, Defendant Honda Motor Company, Ltd. is a Japanese 

corporation having its principal place of business in Tokyo, Japan. 

4. On information and belief, Defendant American Honda Motor Co. Inc. is a 

subsidiary of Defendant Honda Motor Company, Ltd. 

5. On information and belief, Defendant BMW of North America, LLC is a 

Delaware limited liability company having its principal place of business in Woodcliff Lake, 

New Jersey. 

6. On information and belief, Defendant BMW AG is a German corporation having 

its principal place of business in Munich, Germany. 

7. On information and belief, Defendant BMW of North America, LLC is a wholly 

owned subsidiary of BMW (US) Holding Corp., which is a wholly owned subsidiary of 

Defendant BMW AG. 

8. On information and belief, Defendant Chrysler is a Delaware limited liability 

company having its principal place of business in Auburn Hills, Michigan. 

9. On information and belief, Defendant Ferrari North America, Inc. is a Delaware 

corporation having its principal place ofbusiness in Englewood Cliffs, New Jersey. 

lO. On information and belief, Defendant Ferrari S.p.A. is an Italian corporation 

having its principal place of business in Maranello, Italy. 

11. On information and belief, Defendant Ferrari North America, Inc. is a wholly-

owned subsidiary of Defendant Ferrari S.p.A. 
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12. On information and belief, Defendant GM is a Delaware limited liability company 

having its principal place ofbusiness in Detroit~ Michigan. 

13. On information and belief~ Defendant Hyundai Motor America is a California 

corporation having its principal place of business in Fountain Valley, California. 

14. On information and belief, Defendant Hyundai Motor Company is a Korean 

corporation having its principal place of business in Seoul~ South Korea. 

15. On information and belief, Defendant Hyundai Motor America is a wholly owned 

subsidiary of Defendant Hyundai Motor Company. 

16. On information and belief, Defendant Jaguar Land Rover North America, LLC is 

a Delaware limited liability company having its principal place of business in Mahwah, New 

Jersey. 

17. On information and belief, Defendant Jaguar Cars Limited is a UK corporation 

having its principal place ofbusiness in Whitley, England. 

18. On information and belief, Defendant Jaguar Land Rover North America LLC is a 

wholly owned subsidiary of Defendant Jaguar Cars Limited. 

19. On information and belief, Defendant Maserati North America, Inc. is a Delaware 

corporation having its principal place of business in Englewood Cliffs, New Jersey. 

20. On information and belief, Defendant Maserati S.p.A. is an Italian corporation 

having its principal place of business in Modena, Italy. 

21. On information and belief, Defendant Maserati North America, Inc. is a wholly 

owned subsidiary of Defendant Maserati S.p.A. 

22. On information and belief, Defendant Mercedes-Benz USA, LLC is a Delaware 

limited liability company having its principal place of business in Montvale, New Jersey. 
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23. On information and belief, Defendant Daimler North America Corp. is a 

Delaware corporation having its principal place of business in Bingham Farms, Michigan. 

24. On information and belief, Defendant Daimler AG is a German corporation 

having its principal place of business in Stuttgart, Germany. 

25. On information and belief, Defendant Mercedes-Benz USA LLC is a wholly 

owned subsidiary of Defendant Daimler North America Corp., which is a wholly owned 

subsidiary of Defendant Daimler AG. 

26. On information and belief, Defendant Mazda Motor of America, Inc. is a 

California corporation having its principal place of business in Irvine, California. 

27. On information and belief, Defendant Mazda Motor Corporation is a Japanese 

corporation having its principal place of business in Hiroshima, Japan. 

28. On information and belief, Defendant Mazda Motor of America, Inc. ts a 

subsidiary of Defendant Mazda Motor Corporation. 

29. On information and belief, Defendant Mitsubishi Motors North America, Inc. is a 

California corporation having its principal place of business in Cypress, California. 

30. On information and belief, Defendant Mitsubishi Motors Corporation IS a 

Japanese corporation having its principal place of business in Tokyo, Japan. 

31. On information and belief, Defendant Mitsubishi Motors North America, Inc. is a 

wholly owned subsidiary ofDefendant Mitsubishi Motors Corporation. 

32. On information and belief, Defendant Nissan North America, Inc. is a California 

corporation having its principal place of business in Franklin, Tennessee. 

33. On information and belief, Defendant Nissan Motor Co., Ltd. is a Japanese 

corporation having its principal place of business in Kanagawa, Japan. 
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34. On information and belief, Defendant Nissan North America, Inc. is a subsidiary 

of Defendant Nissan Motor Co., Ltd. 

35. On information and belief, Defendant Porsche Cars North America, Inc. is a 

Delaware corporation having its principal place of business in Atlanta, Georgia. 

36. On information and belief, Defendant Dr. Ing. he. F. Porsche AG is a German 

corporation having its principal place of business in Stuttgart, Germany. 

37. On information and belief, Defendant Dr. Ing. he. F. Porsche AG indirectly owns 

the stock of Defendant Porsche Cars North America, Inc. 

38. On information and belief, Defendant SAAB is a Delaware corporation having its 

principal place of business in Detroit, Michigan. 

39. On information and belief, Defendant Toyota Motor North America, Inc. is a 

California corporation having its principal place of business in New York, New York. 

40. On information and belief, Defendant Toyota Motor Sales, U.S.A., Inc. 1s a 

California corporation having its principal place of business in Torrance, California. 

41. On information and belief, Defendant Toyota Motor Corporation is a Japanese 

corporation having its principal place of business in Toyota City, Japan. 

42. On information and belief, Defendant Toyota Motor North America, Inc. and 

Defendant Toyota Motor Sales, U.S.A., Inc. are each wholly owned subsidiaries of Defendant 

Toyota Motor Corporation. 

43. On information and belief, Defendant VW-Audi US is a New Jersey corporation 

having its principal place of business in Herndon, Virginia. 

44. On information and belief, Defendant Lamborghini IS an Italian corporation 

having its principal place of business in Sant' Agata Bolognese, Italy. 
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45. On information and belief) Defendant VW AG is a German corporation having its 

principal place of business in Wolfsburg) Germany. 

46. On information and belief) Defendant VW-Audi US and Defendant Lamborghini 

are each wholly owned subsidiaries of Defendant VW AG. 

47. On information and belief) Defendant Audi AG is a German corporation having 

its principal place of business in Ingolstadt, Germany. 

48. On information and belief, Defendant Audi AG is a 99.55% owned subsidiary of 

Defendant VW AG. 

49. On information and belief, Defendant Ford Motor Company is a Delaware 

corporation having its principal place ofbusiness in Dearborn, Michigan. 

50. On information and belief, Defendant Volvo Cars of North America, LLC is a 

Delaware limited liability company having its principal place of business in Rockleigh, New 

Jersey. 

51. On information and belief, Defendant Volvo Car Corporation 1s a Swedish 

corporation having its principal place ofbusiness in Goteborg, Sweden. 

52. On information and belief, Defendant Volvo Cars of North America, LLC is a 

subsidiary of Defendant Volvo Car Corporation. 

JURISDICTION AND VENUE 

53. This action arises under the patent laws of the United States, Title 35 of the 

United States Code. This Court has subject matter jurisdiction pursuant to 28 U.S.C. §§ 1331 

and 1338(a). 
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54. Venue is proper in this district under 28 U.S.C. §§ 1391(c) and 1400(b). On 

information and belief, each Defendant has transacted business in this district and has committed 

and/or induced and/or contributed to acts of patent infringement in this district. 

55. On information and belief, Defendants are subject to this Court's specific and 

general personal jurisdiction pursuant to due process and/or the Texas Long Arm Statute, due at 

least to their substantial business in this forum, directly or through intermediaries, including: 

(i) at least a portion of the infringements alleged herein; and (ii) regularly doing or soliciting 

business, engaging in other persistent courses of conduct, and/or deriving substantial revenue 

from goods and services provided to individuals in Texas and in this Judicial District. 

PATENT INFRINGEMENT 

56. Balther is the owner by assignment of United States Patent No. 7,241,034 ("the 

'034 patent") entitled .. Automatic Directional Control System for Vehicle Headlights." The '034 

patent was duly and legally issued on July 10, 2007. A true and correct copy of the '034 patent 

is attached as Exhibit A. 

57. On information and belief, Defendant Honda has been and now is directly 

infringing, and/or inducing infringement by others, and/or contributing to the infringement by 

others of the '034 patent in the State of Texas, in this judicial district, and elsewhere in the 

United States. Honda's infringements include, without limitation, making, using, offering for 

sale, and/or selling within the United States, and/or importing into the United States, at least the 

Acura RL product that includes automatic directional and/or leveling control system(s) for 

vehicle lights or similar features, and any other product made, used, offered for sale, and/or sold 

by Honda that includes automatic directional and/or leveling control system(s) for vehicle lights 
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or similar features that infringe one or more claims of the '034 patent. Honda is thus liable for 

infringement of the '034 patent pursuant to 35 U.S. C. § 271. 

58. On information and belief, Defendant BMW has been and now is directly 

infringing, and/or inducing infringement by others, and/or contributing to the infringement by 

others of the '034 patent in the State of Texas, in this judicial district, and elsewhere in the 

United States. BMW's infringements include, without limitation, making, using, offering for 

sale, and/or selling within the United States, and/or importing into the United States, at least the 

BMW 5 Series and Mini Cooper S products that include automatic directional and/or leveling 

control system(s) for vehicle lights or similar features, and any other product made, used, offered 

for sale, and/or sold by BMW that includes automatic directional and/or leveling control 

system(s) for vehicle lights or similar features that infringe one or more claims of the '034 

patent. BMW is thus liable for infringement of the '034 patent pursuant to 35 U.S.C. § 271. 

59. On information and belief, Defendant Chrysler has been and now is directly 

infringing, and/or inducing infringement by others, and/or contributing to the infringement by 

others of the '034 patent in the State of Texas, in this judicial district, and elsewhere in the 

United States. Chrysler's infringements include, without limitation, making, using, offering for 

sale, and/or selling within the United States at least the Jeep Grand Cherokee product that 

includes automatic directional and/or leveling control system(s) for vehicle lights or similar 

features, and any other product made, used; offered for sale, and/or sold by Chrysler that 

includes automatic directional and/or leveling control system(s) for vehicle lights or similar 

features that infringe one or more claims of the '034 patent. Chrysler is thus liable for 

infringementofthe '034 patent pursuant to 35 U.S.C. § 271. 
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60. On information and belief, Defendant Ferrari has been and now is directly 

infringing, and/ or inducing infringement by others, and/ or contributing to the infringement by 

others of the '034 patent in the State of Texas, in this judicial district, and elsewhere in the 

United States. Ferrari's infringements include, without limitation, making, using, offering for 

sale, and/or selling within the United States, and/or importing into the United States, at least the 

Ferrari California product that includes automatic directional and/or leveling control system(s) 

for vehicle lights or similar features, and any other product made, used, offered for sale, and/or 

sold by Ferrari that includes automatic directional and/or leveling control system(s) for vehicle 

lights or similar features that infringe one or more claims of the '034 patent. Ferrari is thus liable 

for infringement of the '034 patent pursuant to 35 U.S.C. § 271. 

61. On information and belief, Defendant OM has been and now is directly 

infringing, and/or inducing infringement by others, and/or contributing to the infringement by 

others of the '034 patent in the State of Texas, in this judicial district, and elsewhere in the 

United States. OM's infringements include, without limitation, making, using, offering for sale, 

and/or selling within the United States at least the Cadillac CTS and Buick Enclave products that 

include automatic directional and/or leveling control system(s) for vehicle lights or similar 

features, and any other product made, used, offered for sale, and/or sold by OM that includes 

automatic directional and/or leveling control system(s) for vehicle lights or similar features that 

infringe one or more claims of the '034 patent. OM is thus liable for infringement of the '034 

patent pursuant to 35 U.S.C. § 271. 

62. On information and belief, Defendant Hyundai has been and now is directly 

infringing, and/or inducing infringement by others, and/or contributing to the infringement by 

others of the '034 patent in the State of Texas, in this judicial district, and elsewhere in the 
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United States. Hyundai's infringements include, without linlitation, making, using, offering for 

sale, and/or selling within the United States, and/or importing into the United States, at least the 

Hyundai Genesis product that includes automatic directional and/or leveling control system(s) 

for vehicle lights or similar features, and any other product made, used, offered for sale, and/or 

sold by Hyundai that includes automatic directional and/or leveling control system(s) for vehicle 

lights or similar features that infringe one or more claims of the '034 patent. Hyundai is thus 

liable for infringement of the '034 patent pursuant to 35 U.S.C. § 271. 

63. On information and belief, Defendant Jaguar has been and now is directly 

infringing, and/or inducing infringement by others, and/or contributing to the infringement by 

others of the '034 patent in the State of Texas, in this judicial district, and elsewhere in the 

United States. Jaguar's infringements include, without linlitation, making, using, offering for 

sale, and/or selling within the United States, and/or importing into the United States, at least the 

Jaguar XKR and Land Rover Range Rover Sport products that include automatic directional 

and/or leveling control system(s) for vehicle lights or similar features, and any other product 

made, used, offered for sale, and/or sold by Jaguar that includes automatic directional and/or 

leveling control system(s) for vehicle lights or similar features that infringe one or more claims 

of the '034 patent. Jaguar is thus liable for infringement of the '034 patent pursuant to 35 U.S.C. 

§ 271. 

64. On information and belief, Defendant Maserati has been and now is directly 

infringing, and/or inducing infringement by others, and/or contributing to the infringement by 

others of the '034 patent in the State of Texas, in this judicial district, and elsewhere in the 

United States. Maserati' s infringements include, without limitation, making, using, offering for 

sale, and/or selling within the United States, and/or importing into the United States, at least the 
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Maserati GranTurismo product that includes automatic directional and/or leveling control 

system( s) for vehicle lights or similar features~ and any other product made~ used~ offered for 

sale~ and/or sold by Maserati that includes automatic directional and/or leveling control 

system(s) for vehicle lights or similar features that infringe one or more claims of the '034 

patent. Maserati is thus liable for infringement of the '034 patent pursuant to 35 U.S.C. § 271. 

65. On information and belief, Defendant Mercedes-Benz has been and now is 

directly infringing, and/or inducing infringement by others, and/or contributing to the 

infringement by others of the '034 patent in the State of Texas, in this judicial district, and 

elsewhere in the United States. Mercedes-Benz's infringements include~ without limitation, 

making~ using, offering for sale, and/or selling within the United States, and/or importing into the 

United States, at least the Mercedes-Benz GL550 and Maybach 57 products that include 

automatic directional and/or leveling control system(s) for vehicle lights or similar features, and 

any other product made, used, offered for sale, and/or sold by Mercedes-Benz that includes 

automatic directional and/or leveling control system(s) for vehicle lights or similar features that 

infringe one or more claims of the '034 patent. Mercedes-Benz is thus liable for infringement of 

the '034 patent pursuant to 35 U.S.C. § 271. 

66. On infonnation and belief, Defendant Mazda has been and now is directly 

infringing, and/or inducing infringement by others, and/or contributing to the infringement by 

others of the '034 patent in the State of Texas, in this judicial district, and elsewhere in the 

United States. Mazda's infringements include, without limitation, making, using, offering for 

sale, and/or selling within the United States, and/or importing. into the United States, at least the 

Mazda RX-8 product that includes automatic directional and/or leveling control system(s) for 

vehicle lights or similar features, and any other product made, used, offered for sale, and/or sold 
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by Mazda that includes automatic directional and/or leveling control system(s) for vehicle lights 

or similar features that infringe one or more claims of the '034 patent. Mazda is thus liable for 

infringement of the '034 patent pursuant to 35 U.S.C. § 271. 

67. On information and belief, Defendant Mitsubishi has been and now is directly 

infringing, and/or inducing infringement by others, and/or contributing to the infringement by 

others of the '034 patent in the State of Texas, in this judicial district, and elsewhere in the 

United States. Mitsubishi's infringements include, without limitation, making, using, offering 

for sale, and/or selling within the United States, and/or importing into the United States, at least 

the Mitsubishi Outlander XLS product that includes automatic directional and/or leveling control 

system( s) for vehicle lights or similar features, and any other product made, used, offered for 

sale, and/or sold by Mitsubishi that includes automatic directional and/or leveling control 

system(s) for vehicle lights or similar features that infringe one or more claims of the '034 

patent. Mitsubishi is thus liable for infringement of the '034 patent pursuant to 35 U.S.C. § 271. 

68. On information and belief, Defendant Nissan has been and now is directly 

infringing, and/ or inducing infringement by others, and! or contributing to the infringement by 

others of the '034 patent in the State of Texas, in this judicial district, and elsewhere in the 

United States. Nissan's infringements include, without limitation, making, using, offering for 

sale, and/or selling within the United States, and/or importing into the United States, at least the 

Infiniti G37 Sport product that includes automatic directional and/or leveling control system(s) 

for vehicle lights or similar features, and any other product made, used, offered for sale, and/or 

sold by Nissan that includes automatic directional and/or leveling control system(s) for vehicle 

lights or similar features that infringe one or more claims of the '034 patent. Nissan is thus liable 

for infringement of the '034 patent pursuant to 35 U.S.C. § 271. 
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69. On information and belief, Defendant Porsche has been and now is directly 

infringing, and/or inducing infringement by others, and/or contributing to the infringement by 

others of the '034 patent in the State of Texas, in this judicial district, and elsewhere in the 

United States. Porsche's infringements include, without limitation, making, using, offering for 

sale, and/or selling within the United States, and/or importing into the United States, at least the 

Porsche 911 GT3 product that includes automatic directional and/or leveling control system(s) 

for vehicle lights' or similar features, and any other product made, used, offered for sale, and/or 

sold by Porsche that includes automatic directional and/or leveling control system(s) for vehicle 

lights or similar features that infringe one or more claims of the '034 patent. Porsche is thus 

liable for infringement of the '034 patent pursuant to 35 U.S.C. § 271. 

70. On information and belief, Defendant SAAB has been and now is directly 

infringing, and/or inducing infringement by others, and/or contributing to the infringement by 

others of the '034 patent in the State of Texas, in this judicial district, and elsewhere in the 

United States. SAAB's infringements include, without limitation, making, using, offering for 

sale, and/or selling within the United States, and/or importing into the United States, at least the 

Saab 9-3 2.0T product that includes automatic directional and/or leveling control system(s) for 

vehicle lights or similar features, and any other product made, used, offered for sale, and/or sold 

by SAAB that includes automatic directional and/or leveling control system(s) for vehicle lights 

or similar features that infringe one or more claims of the '034 patent. SAAB is thus liable for 

infringement ofthe '034 patent pursuant to 35 U.S.C. § 271. 

71. On information and belief, Defendant Toyota has been and now is directly 

infringing, and/or inducing infringement by others, and/or contributing to the infringement by 

others of the '034 patent in the State of Texas, in this judicial district, and elsewhere in the 
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United States. Toyota's infringements include, without limitation, making, using, offering for 

sale, and/or selling within the United States, and/or importing into the United States, at least the 

Toyota Avalon product that includes automatic directional and/or leveling control system(s) for 

vehicle lights or similar features, and any other product made, used, offered for sale, and/or sold 

by Toyota that includes automatic directional and/or leveling control system(s) for vehicle lights 

or similar features that infringe one or more claims of the '034 patent. Toyota is thus liable for 

infringement of the '034 patent pursuant to 35 U.S.C. § 271. 

72. On information and belief, Defendants Toyota Motor Sales, U.S.A., Inc. and 

Toyota Motor Corporation have been and now are further directly infringing, and/or inducing 

infringement by others, and/or contributing to the infringement by others of the '034 patent in the 

State of Texas, in this judicial district, and elsewhere in the United States. Toyota Motor Sales, 

U.S.A., Inc. and Toyota Motor Corporation's further infringements include, without limitation, 

making, using, offering for sale, and/or selling within the United States, and/or importing into the 

United States, at least the Lexus IS 250 product that includes automatic directional and/or 

leveling control system(s) for vehicle lights or similar features, and any other product made, 

used, offered for sale, and/or sold by Toyota Motor Sales, U.S.A., Inc. and Toyota Motor 

Corporation that includes automatic directional and/or leveling control system(s) for vehicle 

lights or similar features that infringe one or more claims of the '034 patent. Toyota Motor 

Sales, U.S.A., Inc. and Toyota Motor Corporation are thus liable for further infringement of the 

'034 patent pursuant to 35 U.S. C. § 271. 

73. On information and belief, Defendants VW-Audi US, Audi AG, and VW AG 

have been and now are directly infringing, and/or inducing infringement by others, and/or 

contributing to the infringement by others of the '034 patent in the State of Texas, in this judicial 
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district~ and elsewhere in the United States. VW-Audi US, Audi AG, and VW AG's 

infringements include, without limitation, maldng, using, offering for sale, and/or selling within 

the United States, and/or importing into the United States, at least the Audi S4 Avant product 

that includes automatic directional and/or leveling control system(s) for vehicle lights or similar 

features, and any other product made, used, offered for sale, and/or sold by VW-Audi US, Audi 

AG, and VW AG that includes automatic directional and/or leveling control system(s) for 

vehicle lights or similar features that infringe one or more claims of the '034 patent. VW-Audi 

US, Audi AG, and VW AG are thus liable for infringement of the '034 patent pursuant to 35 

u.s.c. § 271. 

74. On information and belief, Defendants VW-Audi US and VW AG have been and 

now are further directly infringing, and/or inducing infringement by others, and/or contributing 

to the infringement by others of the '034 patent in the State of Texas, in this judicial district, and 

elsewhere in the United States. VW-Audi US and VW AG's further infringements include, 

without limitation, maldng, using, offering for sale, and/or selling within the United States, 

and/or importing into the United States, at least the Volkswagen Passat Lux product that includes 

automatic directional and/or leveling control system(s) for vehicle lights or similar features, and 

any other product made, used~ offered for sale, and/or sold by VW-Audi US and VW AG that 

includes automatic directional and/or leveling control system(s) for vehicle lights or similar 

features that infringe one or more claims of the '034 patent. VW-Audi US and VW AG are thus 

liable for further infringement of the '034 patent pursuant to 35 U.S.C. § 271. 

75. On information and belief, Defendants Lamborghini and VW AG have been and 

now are directly infringing, and/or inducing infringement by others, and/or contributing to the 

infringement by others of the '034 patent in the State of Texas, in this judicial district, and 
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elsewhere in the United States. Lamborghini and VW AG's infringements include, without 

limitation, making, using, offering for sale, and/or selling within the United States, and/or 

importing into the United States, at least the Lamborghini Gallardo product that includes 

automatic directional and/or leveling control system(s) for vehicle lights or similar features, and 

any other product made, used, offered for sale, and/or sold by Lamborghini and VW AG that 

includes automatic directional and/or leveling control system(s) for vehicle lights or similar 

features that infringe one or more claims of the '034 patent. Lamborghini and VW AG are thus 

liable for infringement of the '034 patent pursuant to 35 U.S.C. § 271. 

76. On information and belief, Defendant Ford has been and now is directly 

infringing, and/or inducing infringement by others, and/or contributing to the infringement by 

others of the '034 patent in the State of Texas, in this judicial district, and elsewhere in the 

United States. Ford's infringements include, without Limitation, making, using, offering for sale, 

and/or selling within the United States at least the Lincoln MKX product that includes automatic 

directional and/or leveling control system(s) for vehicle lights or similar features, and any other 

product made, used, offered for sale, and/or sold by Ford that includes automatic directional 

and/or leveling control system(s) for vehicle· lights or similar features that infringe one or more 

claims of the '034 patent. Ford is thus liable for infringement of the '034 patent pursuant to 35 

u.s.c. § 271. 

77. On information and belief, Defendant Volvo has been and now is directly 

infringing, and/or inducing infringement by others, and/or contributing to the infringement by 

others of the '034 patent in the State of Texas, in this judicial district, and elsewhere in the 

United States. Volvo's infringements include, without limitation, making, using, offering for 

sale, and/or selling within the United States, and/or importing into the United States, at least the 
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Volvo S80 product that includes automatic directional and/or leveling control system(s) for 

vehicle lights or similar features, and any other product made, used, offered for sale, and/or sold 

by Volvo that includes automatic directional and/or leveling control system(s) for vehicle lights 

or similar features that infringe one or more claims of the '034 patent Volvo is thus liable for 

infringement of the '034 patent pursuant to 35 U.S.C. § 271. 

78. As a result of Defendants' infringement of the '034 patent, Balther has suffered 

monetary damages that are adequate to compensate it for the infringement under 35 U.S.C. 

§ 284, but in no event less than a reasonable royalty. 

PRAYER FOR RELIEF 

WHEREFORE, Balther requests that this Court enter: 

A. A judgment in favor of Balther that Defendants have directly infringed, induced 

others to infringe, and/or contributed to others' infringement of the '034 patent; 

B. A judgment and order requiring Defendants to pay Balther its damages, costs, 

expenses, and prejudgment and post-judgment interest for Defendants' infringement of the '034 

patent as provided under 35 U.S.C. § 284; and 

C. Any and all other relief to which the Court may deem Balther entitled. 

DEMAND FOR JURY TRIAL 

Balther, under Rule 38 ofthe Federal Rules of Civil Procedure, requests a trial by jury of 

any issues so triable by right. 

Respectfully submitted, 

Eric M. Albritton 
Texas Bar No. 00790215 
Adam A. Biggs 
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Texas Bar No. 24051753 
Debra Coleman 
Texas Bar No. 24059595 
Matthew C. Harris 
Texas Bar No. 24059904 
ALBRITTON LAW FIRM 
P.O. Box 2649 
Longview, Texas 75606 
Telephone: (903) 757-8449 
Facsimile: (903) 758-7397 
ema@emafirm.com 
aab@emafirrn.com 
drc@emafirm.com 
mch@emafirm.com 

Thomas John Ward, Jr. 
Texas Bar No. 00794818 
WARD & SMITH LAW FIRM 
P.O. Box 1231 
Longview, Texas 75606 
Telephone: (903) 757-6400 
Facsimile: (903) 757-2323 
jw@jwfirm.com 

Danny L. Williams 
Texas Bar No. 21518050 
J. Mike Amerson 
Texas Bar No. 01150025 
Jaison C. John 
Texas State BarNo. 24002351 
Christopher N. Cravey 
Texas Bar No. 24034398 
Matthew R. Rodgers 
Texas BarNo. 24041802 
Michael A. Benefield 
Indiana Bar No. 24560-49 
David Morehan 
Texas BarNo. 24065790 
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10333 Richmond, Suite 1100 
Houston, Texas 77042 
Telephone: (713) 934-7000 
Facsimile; (713) 934-7011 
danny@wmalaw .com 
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jjohn@wmalaw.com 
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ccravey@wmalaw.com 
mrodgers@wmalaw.com 
mbenefield@wmalaw .com 
dmorehan@wmalaw.com 

Attorneys for Balther Technologies, LLC 

CERTIFICATE OF SERVICE 

The undersigned certifies that the foregoing document was filed electronically in 
compliance with Local Rule CV-5(a). As such, this motion was served on all counsel who are 
deemed to have consented to electronic service. Local Rule CV-5(a)(3)(A). Pursuant to Fed. R. 
Civ. P. 5(d) and Local Rule CV-5(d) and (e), all other counsel of record not deemed to have 
consented to electronic service were served with a true and correct copy of the foregoing by 
email and/or fax, on this the 8th day of March 2010. 

~~~ 
Eric M. Albritton 
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1 

AUTOMATIC DIRECTIONAL CONTROL 
SYSTEM FOR VEHICLE HEADLIGHTS 

2 
SUMMARY OF THE INVENTION 

This invention relates to an improved structure and 
method for operating a directional control system for vehicle CROSS REFERENCE TO RELATED 

APPLICATIONS 

This application claims the benefit of U.S. Provisional 
Application Nos. 60/335,409, filed Oct. 31, 2001; 60/356, 
703, filed Feb. 13, 2002; and 60/369,447, filed Apr. 2, 2002, 
the disclosures of which are incorporated herein by refer­
ence. 

5 headlights that is capable of automatically altering the 
directional aiming angles of the headlights to account for 
changes in the operating conditions of the vehicle. One or 
more operating condition sensors may be provided that 
generate signals 1hat are representative of an operating 

BACKGROUND OF THE INVENTION 

10 condition of the vehicle, such as road speed, steering angle, 
pitch, suspension height, rate of change of road speed, rate 
of change of steering angle, rate of change of pitch, and rate 
of change of suspension height of the vehicle. A controller 
is responsive to the sensor signal for generating an output 

Ibis invention relates in general to headlights that are 
provided on vehicles for illuminating dark road surfaces or 
other areas in the path of movement. In particular, this 
invention relates to an automatic directional control system 

15 signal. An actuator is adapted to be connected to the bead­
light to effect movement thereof in accordance with the 
output signal. The controller can include a table that relates 
values of sensed operating condition to values of the output 

for such vehicle headlights. 
Virtually all land vehicles, and many other types of 20 

vehicles (such as boats and airplanes, for example), are 
provided with one or more headlights that are adapted to 
illuminate a portion of a dark road surface or other area in 
the path of movement of the vehicle to facilitate safe travel 
thereon. Typically, each headlight is mounted on or near the 25 
front end of the vehicle and is oriented in such a manner that 
a beam of light is projected forwardly therefrom. The angle 
at which the beam of light projects from the headlight can, 
for example, be characterized in a variety of ways, including 
(1) up and down relative to a horizontal reference position 30 

or plane and (2) left and right relative to a vertical reference 
position or plane. Such directional aiming angles are usually 
set at the time of assembly of the headlight into the vehicle 
so as to illuminate a predetermined portion of the road 
surface or other area in the path of movement of the vehicle. 35 

In the past, these headlights have been mounted on the 
vehicle in fixed positions relative thereto such that the beams 
oflight are projected therefrom at predetermined directional 
aiming angles relative to the vehicle. Although such fixed 
aiming angle headlight systems have and continue to func- 40 

tion adequately, they cannot alter the directional aiming 
angles of the headlights to account for changes in the 
operating conditions of the vehicle. For example, if the 
speed of the vehicle is increased, it would be desirable to 
adjust the aiming angle of the headlights upwardly such that 45 
an area that is somewhat farther in front of the vehicle is 
more brightly illuminated. On the other hand, if the speed of 
the vehicle is decreased, it would be desirable to adjust the 
aiming angle of the headlights downwardly such that an area 
that is somewhat closer in front of the vehicle is more 50 

brightly illuminated. Similarly, if the vehicle turns a comer, 
it would be desirable to adjust the aiming angle of the 
headlights either toward the left or toward the right (depend­
ing on the direction of the tum) such that an area that is 
somewhat lateral to the front of the vehicle is more brightly 55 

illuminated. 
To accomplish this, it is known to provide a directional 

control system for vehicle headlights that is capable of 
automatically altering the directional aiming angles of the 
headlights to account for changes in the operating conditions 60 

of the vehicle. A variety of such automatic directional 
control systems for vehicle headlights are known in the art. 
However, such known automatic headlight directional con­
trol systems have been found to be deficient for various 
reasons. Thus, it would be desirable to provide an improved 65 
structure for an automatic headlight directional control sys­
tem that addresses such deficiencies. 

signal. The controller is responsive to the sensor signal for 
looking up the output signal in the table. 

Various objects and advantages of this invention will 
become apparent to those skilled in the art from the follow­
ing detailed description of the preferred embodiments, when 
read in light of the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of an automatic directional 
control system for a vehicle headlight in accordance with 
this invention. 

FIG. 2 is a flow chart of an algorithm for calibrating the 
automatic directional control systeni illustrated in FIG. 1 so 
as to define an initial reference position for the headlight 
from which the headlight directional controller can imple­
ment directional angle adjustments. 

FIG. 3 is a flow chart of an algorithm for generating a 
table that relates one or more sensed vehicle operating 
condition values to one or more headlight directional angle 
adjustment factors and for storing such table in the headlight 
directional controller illustrated in FIG. 1. 

FIG. 4 is an example of a table that can be generated and 
stored in the headlight directional controller in accordance 
with the table generating algoritlun illustrated in FIG. 3. 

FIG. 5 is a flow chart of an algorithm for operating the 
headlight directional controller illustrated in FIG. 1 to auto­
matically implement directional angle adjustments in accor­
dance with sensed condition values. 

FIG. 6 is a flow chart of an algorithm for operating the 
headlight directional controller illustrated in FIG. 1 to auto­
matically implement directional angle adjustments in accor­
dance with the rate of change of one or more of the sensed 
condition values. 

FIG. 7 is a flow chart of an algorithm for operating the 
headlight directional controller illustrated in FIG. 1 to auto­
matically implement directional angle adjustments, but only 
when the rate of change of one or more of the sensed 
condition values is less than (or greater than) a predeter­
mined value. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring now to the drawings, there is illustrated in FIG. 
1 an automatic directional control system, indicated gener­
ally at 10, for a vehicle headlight 11 in accordance with this 
invention. The illustrated headlight 11 is, of itself, conven­
tional in the art and is intended to be representative of any 
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device that can be supported on any type of vehicle for the 
purpose of illuminating any area, such as an area in the path 
of movement of the vehicle. The headlight 11 is typically 
mounted on or near the front end of a vehicle (not shown) 
and is oriented in such a manner that a beam of light is 5 
projected therefrom. In a manner that is well known in the 
art, the headlight 11 is adapted to illuminate a portion of a 
dark road surface or other area in the path of movement of 
the vehicle to facilitate safe travel thereon. 

4 
desired to generate electrical signals that are representative 
of any other operating conditions of the vehicle. A conven­
tional input/output device 17 is connected to (or can be 
connected to) the headlight directional controller 14 for 
facilitating communication therewith in the mauner 
described below. 

If desired, a first position feedback sensor 18 may be 
provided for the up/down actuator 12, and a second position 
feedback sensor 19 may be provided for the left/right 
actuator 13. The position feedback sensors 18 and 19 are 
conventional in the art and are adapted to generate respec· 
tive electrical signals that are representative of the actual 
up/down and left/right positions of the headlight 11. Thus, 
the first position feedback sensor 18 is responsive to the 
actual up/down position of the headlight 11 (as determined 
by a portion of the up/down actuator 12, for example) for 
generating an electrical signal to the headlight directional 
controller 14 that is representative thereof. Similarly, the 
second position feedback sensor 19 is responsive to the 
actual left/right position of the headlight 11 (as determined 
by a portion of the left/right actuator 13, for example) for 
generating an electrical signal to the headlight directional 
controller 14 that is representative thereof. The position 

The headlight 11 is adjustably mounted on the vehicle 10 
such that the directional orientation at which the beam of 
light projects therefrom can be adjusted relative to the 
vehicle. Any desired mounting structure can be provided to 
accomplish this. Typically, the headlight 11 is mounted on 
the vehicle such that the angle at which the beam of light 15 

projects therefrom can be adjusted both (1) up and down 
relative to a horizontal reference position or plane and (2) 
left and right relative to a vertical reference position or 
plane. Although this invention will be described and illus­
trated in the context of a headlight that is adjustable in both 20 
the up/down direction and the left/right direction, it will be 
appreciated that this invention may be practiced with any 
headlight 11 that is adjustable in any single direction or 
multiple directions of movement, whether up/down, left/ 
right, or any other direction. 25 feedback sensors 18 and 19 can be embodied as any con­

ventional sensor structures, such as Hall effect sensors, that 
are respollSive to movements of the headlight 11 (or to the 
movements of the respective actuators 12 and 13 that are 

To effect movement of the illustrated headlight 11 relative 
to the vehicle, an up/down actuator 12 and a left/right 
actuator 13 are provided. The actuators 12 and 13 are 
conventional in the art and may, for example, be embodied 
as servo motors, step motors, or any other electronically 30 

controlled mechanical actuators. It has been found to be 
desirable to use nticrostepping motors for the actuators 12 
and 13. Such microstepping motors are known in the art and 
consist of conventional step motors that have appropriate 
hardware (i.e., driver integrated circuits) and software that 35 

allow the step motors to be operated in fractional step 
increments. The use of such microstepping motors has been 
found to be desirable because they can effect movements of 
the headlights in a somewhat faster, smoother, and quieter 
manner than conventional step motors, and further permit 40 

more precise positioning of the headlights 11. In the illus­
trated embodiment, the up/down actuator 12 is mechanically 
connected to the headlight 11 such that the headlight 11 can 
be selectively adjusted up and down relative to a horizontal 
reference position or plane. Similarly, the illustrated left! 45 
right actuator 13 is mechanically connected to the headlight 
11 such that the headlight 11 can be selectively adjusted left 
and right relative to a vertical reference position or plane. 

A headlight directional controller 14 is provided for 
controlling the operations of the up/down actuator 12 and so 
the left/right actuator 13 and, therefore, the angle at which 
the beam of light projects from the headlight 11 relative to 
the vehicle. The headlight directional controller 14 can be 
embodied as any control system, such as a microprocessor 
or programmable electronic controller, that is responsive to ss 
one or more sensed operating conditions of the vehicle for 
selectively operating the up/down actuator 12 and the left! 
right actuator 13. To accomplish this, the automatic direc­
tional control system 10 can include, for example, a pair of 
condition sellSors 15 and 16 that are connected to the 60 
headlight directional controller 14. The condition sensors 15 
and 16 are conventional in the art and are responsive to 
respective sensed operating conditions of t·he vehicle for 
generating electrical signals to the headlight directional 
controller 14. However, if desired, only a single one of the 65 
condition sensors 15 and 16 need be provided. Alternatively, 
additional condition sensors (not shown) may be provided if 

connected to move the headlight 11) for generating such 
signals. 

Alternatively, the position feedback sensors 18 and 19 can 
be embodied as respective devices that generate electrical 
signals whenever the headlight 11 has achieved respective 
predetermined up/down or left/right positions. This can be 
accomplished, for example, using a conventional optical 
interrupter (not shown) for each of the actuators 12 and 13. 
Each of the optical interrupters includes a flag or other 
component that is mounted on or connected to the headlight 
11 for movement therewith. Each of the optical interrupters 
further includes an optical source and sellSor assembly. As 
the headlight 11 is moved by the actuators 12 and 13, the flag 
moves therewith relative to the optical source and sensor 
assembly between a first position, wherein the flag permits 
light emitted from the source from reaching the sensor, and 
a second position, wherein the flag prevents light emitted 
from the source from reaching the sensor. When the flag is 
in the first position relative to the optical source and sensor 
assembly, the sensor is permitted to receive light emitted 
from the source. As a result, a first signal is generated from 
the optical source and sensor assembly to the headlight 
directional controller 14. Conversely, when the flag is in the 
second position relative to the optical source and sensor 
assembly, the sensor is not permitted to receive light emitted 
from the source. As a result, a second signal is generated 
from the optical source and sensor assembly to the headlight 
directional controller 14. Thus, the edge of the flag defines 
a transition between the first and second positions of the flag 
relative to the optical source and sensor assembly and, 
therefore, defines a predetermined up/down or left/right 
position of the headlight 11. The nature of the signal 
generated from the optical source and sensor assembly to the 
headlight directional controller 14 (i.e., the first signal or the 
second signal) can also be used to determine on which side 
of the predetermined position (the left side or the right side, 
for example) that the headlight 11 is positioned. The purpose 
for such position feedback sensors 18 and 19 will be 
discussed below. 
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FJG. 2 is a flow chart of an algorithm, indicated generally 
at 20, for calibrating the automatic directional control sys­
tem illustrated in FIG. 1 so as to define an initial reference 
position or positions for the headlight 11 from which the 
headlight directional controller 14 can implement direc- s 
tiona! angle adjustments. As mentioned above, the headlight 
11 is mounted on the vehicle such that the angle at which the 
beam oflight projects therefrom can be adjusted both up and 
down relative to a horizontal reference position or plane and 
left and right relative to a vertical reference position or 1 o 
plane. To insure accurate positioning of the headlight 11, it 
is desirable that a reference position or positions be initially 
established by the headlight directional controller 14. Sub­
sequent directional angle adjustments can be made by the 
headlight directional controller 14 from the pre-established !5 

reference position or positions established by this calibration 
algorithm 20. 

To accomplish this, the calibration algorithm 20 has a first 
step 21 wherein the headlight directional controller 14 is 
caused to enter a calibration mode of operation. In the 20 
calibration mode of operation, the headlight directional 
controller 14 is responsive to input signals from the input/ 
output device 17 (or from another source, if desired) for 
causing manual operation of the up/down actuator 12 and 
the left/right actuator 13. Thus, while the headlight direc- 25 

tiona! controller 14 is in the calibration mode of operation, 
an operator of the input/output device 17 can manually effect 
either up/down movement of the headlight 11, left/right 
movement of the headlight 11, or both, as desired. 

In a second step 22 of the calibration algorithm 20, the 30 

up/down actuator 12 and the left/right actuator 13 are 
manually operated to aim the headlight 11 in a predeter­
mined reference orientation. This can be accomplished by 
use of the input/output device 17 that, as mentioned above, 
is connected to (or can be connected to) the headlight 35 

directional controller 14. Traditionally, the aiming of a 
headlight 11 has been accomplished by parking the vehicle 
on a surface near a wall or other vertical structure, providing 
a reference target at a predetermined location on the wall or 
other structure, and mechanically adjusting the mounting 40 
structure of the headlight 11 such that the center of the beam 
therefrom is projected at the reference target. In this inven­
tion, the vehicle is parked on a surface near a wall or other 
vertical structure, and a reference target is provided at a 
predetermined location on the wall or other structure, as 45 

described above. Next, in accordance with the second step 
22 of this calibration algorithm 20, the input/output device 
17 is operated to generate electrical signals to the headlight 
directional controller 14. In response to such electrical 
signals, the headlight directional controller 14 operates the so 
up/down actuator 12 and the left/right actuator 13 to move 
the headlight 11 such that center of the beam projecting 
therefrom is aimed at the reference target. When the beam 
from the headlight 11 is so aimed, then the headlight 11 is 
determined to be oriented in the initial reference position 55 
from which the headlight directional controller 14 can 
subsequently implement directional angle adjustments. 

In a third step 23 of the calibration algorithm 20, once this 
initial reference position for the headlight 11 has been 
achieved, such position is stored in the headlight directional 60 
controller 14 as the predetermined initial reference position. 
This can be accomplished by means of the position feedback 
sensors 18 and 19. As discussed above, the position feed­
back sensors 18 and 19 are adapted to generate respective 
electrical signals that are representative of the actual 65 

up/down and left/right positions of the headlight 11 or of the 
predetermined positions for the headlight. Thus, the first 

6 
position feedback sensor 18 is responsive to the actual 
up/down position of the headlight 11 (as determined by the 
up/down actuator 12, for example) for generating an elec­
trical signal to the headlight directional controller 14 that is 
representative thereof. Similarly, the second position feed­
back sensor 19 is responsive to the actual left/right position 
ofthe headlight 11 (as determined by the left/right actuator 
13, for example) for generating an electrical signal to the 
headlight directional controller 14 that is representative 
thereof. Accordingly, the third step 23 of the calibration 
algorithm 20 can be performed by causing the headlight 
directional controller 14 to read the signals from the position 
feedback sensors 18 and 19 and store the current up/down 
and left/right positions of the headlight 11 as the initial 
reference positions from which the headlight directional 
controller 14 can subsequently implement directional angle 
adjustments. 

The current position of the headlight 11 is preferably 
stored in the non-volatile memory of the headlight direc­
tional controller 14 for reference during normal operation of 
the automatic directional control system 10 described below. 
Thus, when the automatic directional control system 10 is 
initially activated (such as when the electrical system of the 
vehicle is initially turned on), the headlight directional 
controller 14 can position the headlight 11 at or near the 
calibrated position utilizing the signals comparing the cur­
rent position of the headlight 11 (as determined by the 
signals generated by the position feedback sensors 18 and 
19) with the predetermined reference position determined by 
the calibration algorithm 20. 

FIG. 3 is a flow chart of an algorithm, indicated generally 
at 30, for generating a table that relates the sensed condition 
values from the condition sensors 15 and 16 to the headlight 
directional angle adjustment factors that will be imple­
mented by the headlight directional controller 14, and fur­
ther for storing such table in the headlight directional 
controller 14 illustrated in FIG. 1. As used herein, the tenn 
"table" is intended to be representative of any collection or 
association of data that relates one or more of the sensed 
condition values to one or more of the headlight directional 
angle adjustment factors. The table of data can be generated, 
stored, and expressed in any desired format. For example, 
this table of data can be generated, stored, and expressed in 
a conventional spreadsheet format, such as shown in FIG. 4, 
which will be discussed in detail below. 

In a first step 31 of the table generating algorithm 30, an 
adjustment control algorithm is selected. The adjustment 
control algorithm can be, generally speaking, any desired 
relationship that relates one or more operating conditions of 
the vehicle to one or more angular orientations of the 
headlight 11. A variety of such relationships are known in 
the art, and this invention is not intended to be limited to any 
particular relationship. Typically, such relationships will be 
expressed in terms of a mathematical equation or similar 
relationship that can be readily processed using a micropro­
cessor or similar electronic computing apparatus, such as the 
above-described headlight directional controller 14. The 
particular adjustment control algorithm that is selected may, 
if desired, vary from vehicle to vehicle in accordance with 
a variety of factors, including relative size and performance 
characteristics of the vehicle or any other desired condition. 

As mentioned above, a plurality of operating conditions 
may be sensed by the condition sensors 15 and 16 and 
provided to the headlight directional contro1ler 14 for use 
with the adjustment control mechanism. For example, the 
condition sensors 15 and 16 may generate electrical signals 
to the headlight directional controller 14 that are f(.>presen-

Page 709 of 1228



Case 6:1 0-cv-00078-LED Document 1-2 Filed 03/08/2010 Page 14 of 17 

US 7,241,034 B2 
7 

tative of the road speed, the steering angle, and the pitch of 
the vehicle (which can, for example, be determined by 
sensing the front and rear suspension heights of the vehicle 
or by a pitch or level sensor). Additionally, the time deriva­
tive of these operating conditions (Le., the rate of change of s 
the road speed, steering angle, and pitch of the vehicle) can 
be sensed or calculated. However, any other operating 
condition or conditions of the vehicle may be sensed and 
provided to the headlight directional controller 14. 

In a second step 32 of the table generating algorithm 30, 10 

the table is generated using the adjustment control algorithm 
selected in the first step 31. TI1e table can be generated in any 
desired manner. For exalllple, let it be assumed that the 
selected adjustment control algorithm relates a single sensed 
operating condition to each of the angular adjustment con- 15 

trol values for adjusting both the up/down orientation and 
the left/right orientation of the headlight 11. The table can be 
generated by initially selecting a first discrete sensed oper­
ating condition value that might be encountered during 
operation of the vehicle. Then, the selected adjustment 20 

control algorithm is solved using such first discrete sensed 
operating condition value to obtain the corresponding 
adjustment control values for the up/down and left/right 
orientation of the headlight 11. Then, the first discrete sensed 
operating condition value and the corresponding adjustment 25 

control values are stored in the table. This process can be 
repeated for any desired number of other discrete sensed 
operating condition values that might be encountered during 
operation of the vehicle. 

As mentioned above, FIG. 4 is a representative exalllple 30 

of a table, indicated generally at 40, that can be generated in 
accordance with the second step 32 of the table generating 
algorithm 30 illustrated in FIG. 3. As shown therein, a series 
of discrete sensed operating condition values (degrees of 
steering angles, for exalllple) is related to the angular 35 

adjustment control values (degrees of movement from the 
associated up/down and left/right reference positions or 
planes, for example) for adjusting both the up/down orien­
tation and the leftlrigllt orientation of the headligllt 11. For 
the purposes of illustration only, let it be assumed that ( 1) a 40 
positive steering angle value represents steering toward left, 
while a negative steering angle value represents steering 
toward the right, (2) a positive up/down adjustment factor 
represents ainling the headlight 11 upwardly, while a nega­
tive up/down adjustment factor represents aiming the head- 45 
ligllt 11 downwardly, and (3) a positive left/right adjustment 
factor represents aiming the headlight 11 toward the left, 
while a negative left/right adjustment factor represents aim­
ing the headlight 11 toward the right. 

Thus, in accordance with the selected adjustment control so 
algorithm, a sensed steering angle of +6° results in an 
up/down adjustment factor of -3.00° and a left/right adjust­
ment factor of +4.50°. Similarly, a sensed steering angle of 
+5° results in an up/down adjustment factor of -2.50° and a 
left/right adjustment factor of +3.75°, and so on as shown in 55 

the table 40. The illustrated table 40 relates thirteen di:lferent 
sensed steering angle values to their corresponding adjust­
ment control values for both the up/down and left/right 
orientation of the headlight 11. However, the table 40 can 
include a greater or lesser number of such sensed operating 60 

condition values, together with their corresponding adjust­
ment control values. Furthermore, although the illustrated 
table 40 relates only a single sensed operating condition 
value (steering angle) to the corresponding adjustment con­
trol values for both the up/down and left/right orientation of 65 
the headligllt 11, the selected adjustment control algorithm 
may, as mentioned above, be responsive to a plurality of 

8 
sensed operating condition values for determining the cor­
responding adjustment control values. Alternatively, as will 
be discussed further below, a plurality of tables 40 can be 
generated, one for each of the plurality of sensed operating 
condition values. The size and extent of the table 40 or tables 
can be varied to accommodate any desired number of such 
sensed operating conditions. 

Referring back to FIG. 3, in a third step 33 of the table 
generating algorithm 30, the table 40 generated in the second 
step 32 is stored in the memory of the headlight directional 
controller 14 illustrated in FIG. 1. The contents of the table 
40 can be communicated serially to the headligllt directional 
controller 14 by means of the input/output device 17 illus­
trated in FIG. 1 or in any other desired manner. Regardless 
ofhow it is communicated, the table 40 is preferably stored 
in a non-volatile memory of the headlight directional con­
troller 14 for subsequent use in the manner described further 
below when the vehicle is operated. 

As mentioned above, it may be desirable to vary the 
algorithm that is selected for use in implementing the 
headlight directional angle adjustment factors. The genera­
tion of the table 40 and the storage of such table 40 in the 
memory of the headlight directional controller 14 allow a 
designer of the automatic directional control system 10 to 
quickly and easily alter the response characteristics of the 
system 10 as desired, without the need for direct access to 
the computer code or software that is used to operate the 
headlight directional controller 14. Rather, to e:lfect such 
alterations, a designer can simply change some or all of the 
data points that are contained within the table 40. As will be 
described in detail below, the headlight directional controller 
14 will use whatever data points that are contained within 
the table 40 in detennining the need for adjustments in the 
angular orientation of the headlight 11. Thls structure also 
reduces the alllount of processing power that is necessary for 
the headlight directional controller 14 because it can operate 
on a relatively simple look-up basis using the table 40, rather 
than having to calculate relatively higll order equations that 
may be used to detennine the data points contained within 
the table 40. 

FIG. 5 is a flow chart of an algorithm, indicated generally 
at 50, for operating the .headlight directional controller 
illustrated in FIG. 1 to automatically implement directional 
angle adjustments in accordance with one or more of the 
sensed condition values from the condition sensors 15 and 
16. Ina first step 51 of the operating algorithm 50, the values 
of one or more of the condition sensors 15 and 16 are read 
by the headlight directional controller 14. Then, the operat­
ing algorithm 50 enters a decision point 52, wherein it is 
determined whether the value or values of the condition 
sensors 15 and 16 that have been read by the headlight 
directional controller 14 are specifically contained in the 
table 40. For example, using the table 40 illustrated in FIG. 
4, if the headlight directional controller 14 has read a 
steering angle value of -2°, then it is determined that the 
value of the condition sensor 15 is specifically contained 
within the table 40. In this instance, the operating algorithm 
50 branches from the decision point 52 to an instruction 53, 
wherein the adjustment factors contained in the table 40 that 
correspond to the sensed condition value are looked up and 
stored in the headlight directional controller 14. 

The operating algorithm 50 next enters an instruction 54 
wherein the value of the magnitude of the adjustment factor 
(i.e., the desired position for the headlight 11) is compared 
with the current position of the headlight 11. This step 54 of 
the operating algorithm 50 is optional and can be performed 
if one or more of the position feedback sensors 18 and 19 are 
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provided in the automatic directional control system 10 to from the table 40. The headlight directional controller 14 
generate respective electrical signals that are representative operates the actuators 12 and 13 to adjust the angular 
of the actual up/down and left/right positions of the head- orientation of the headlight 11 to achieve the noted adjust-
light 11, as described above. TIJ.is step 54 of the operating ment factors. 
algorithm SO can be performed to determine how much of an 5 In some instances, the amounts of movement that are to 
adjustment is necessary to move the headlight 11 from its be implemented by the two actuators 12 and 13 will be the 
current position, as deternlined by the position feedback same (i.e., the amount of up/down movement of the head-
sensors 18 and 19, to the desired position, as defined by the light 11 will be the same as the amount of left/right move-
adjustment factor obtained from the table 40. To accomplish ment). More frequently, however, the amounts of movement 
this, the value of the adjustment factor may, for example, be 1 o that are to be implemented by the two actuators 12 and 13 
subtracted from the current position of the headlight 11 to will be different from one another. In the latter instances, it 
determine the magnitude of the difference therebetween and, may be desirable to operate the two actuators 12 and 13 at 
therefore, the magnitude of the adjustment that is necessary two different speeds such that the overall movement of the 
to move the headlight 11 from its current position to the headlight 11 is relatively uniform. For example, if the 
desired position. However, this step 54 of the operating 15 amount of movement that is to be implemented by the 
algorithm 50 can be accomplished in any other desired up/down actuator 12 is twice as large as the amount of 
manner. movement that is to be implemented by the left/right aetna-

Next, the operating algorithm SO enters a decision point tor 13, then it may be desirable to operate the up/down 
55, wherein it is detennined whether the magnitude of the actuator 12 at one-half of the speed of the left/right actuator 
adjustment that is necessary to move the headlight 11 from 20 13 so that the movements of both actuators 12 and 13 (and, 
its current position to the desired position is greater than a therefore, the overall movement of the headlight 11) will 
predetermined miulmum threshold. This step in the operat- start and stop at approximately the same time. Similarly, if 
ing algorithm 50 is also optional, but may be desirable to the vehicle is provided with two different headlights 11, as 
prevent the actuators 12 and 13 from being operated con- is commonly found, then it may be desirable to control the 
tinuously or unduly frequently in response to relatively 25 respective movements of such different headlights 11 in such 
small variations in the sensed operating condition or con- a manner that they both start and stop at approximately the 
ditions, such as relatively small bumps in the road. For same time. This can be accomplished, for example, by 
example, if the current position of the headlight 11 is providing a single headJight directional controller 14 for not 
relatively close to the desired position, then it may be only controlling, but also coordinating the movements of 
undesirable to effect any movement thereof. TIJ.is step 55 30 both of the headlights 11 in response to the sensed operating 
will prevent the actuators 12 and 13 from being operated conditions. 
unless the current position of the headlight 11 is relatively Such operations can be performed in an open loop manner 
far from the desired position. As another example, if the if desired, wherein the actuators 12 and 13 are operated to 
condition sensors 15 and 16 are respectively responsive to achieve predetermined amounts of movement. For example, 
the front and rear suspension heights of the vehicle for the 35 the actuators 12 and 13 can be embodied as step motors that 
purpose of determining the pitch thereof, then the headlight are operated a predeternlined number of steps to achieve 
directional controller 14 may be programmed to be respon- predetermined amounts of movement. Alternatively, the 
sive only to changes in the suspension heights that occur at actuators 12 and 13 can be operated for predetermined 
frequencies that are lower than the suspension rebound periods of time to achieve the predetermined amounts of 
frequency of the vehicle (thereby ignoring relatively high 40 movement. However, more desirably, the operations of the 
frequency changes in suspension height that are likely the actuators 12 and 13 are performed in a closed loop manner. 
result of bumps in the road). However, relatively high To accomplish thls, the actuators 12 and 13 are operated 
frequency changes in the suspension heights could also be until either or both of the position feedback sensors 18 and 
monitored to assist in deciphering relatively rough suspen- 19 generate signals indicate that the headlight 11 has actu-
sion changes from other suspension changes. 45 ally achieved the predetennined amounts of movement or 

In any event, the provision of the predeternlined mini- desired position. In either event, the operating algorithm 50 
mum threshold functions as a filter or dead band that then branches back to the instruction Sl, wherein the above-
minimizes or eliminates undesirable "hunting" of the actua- described steps of the algorithm 50 are repeated. 
tors 12 and 13 for relatively small magnitudes of movement Referring back to the decision point 52, if the value or 
of the headlight 11. ]fthe magnitude of the adjustment factor so values of the condition sensors 15 and 16 that have been read 
is not greater than the predetermined minimum threshold, by the headJight directional controller 14 are not specifically 
then the operation of the actuators 12 and 13 is considered contained in the table 40, then the operating algorithm SO 
to be undesirable. Thus, the operating algorithm 50 branches branches from the decision point 52 to an instruction 57, 
from the decision point 55 back to the instruction 51, wherein the adjustment factors that are specifically con-
wherein the above-described steps of the operating algo- ss tained in the table 40 that correspond to the adjacent sensed 
rithm 50 are repeated. condition values are looked up and stored in the headlight 

If, on the other hand, the magnitude of the adjustment directional controller 14. For example, using the table 40 
factor is greater than the predetermined minimum threshold, illustrated in FIG. 4, if the headlight directional controller 14 
then the operation of the actuators 12 and 13 is considered has read a steering angle value of -1.5°, then it is determined 
to be desirable. Thus, the operating algorithm 50 branches 60 that the value of the condition sensor 15 is not specifically 
from the decision point 55 to an instruction 56, wherein contained within the table 40. Rather than simply default to 
eitherorbothoftheactuators12and13areactuatedtoeffect the closest value that is contained within the table 40, the 
movement of the headJlght 11. For example, using the table two adjustment factors specifically contained in the table 40 
40 illustrated in FIG. 4, if the headJight directional controller that are adjacent to the sensed condition value (namely, the 
14 has read a steering angle value of -2", then the headlight 65 adjustment factors for the steering angle values of -1" and 
directional controller 14 will look up an up/down adjustment -2") are looked up and stored in the headlight directional 
factor of -1.00" and a left/right adjustment factor of -1.50° controller 14. 
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The operating algorithm 50 next enters an instruction 58, 
wherein the actual adjustment factors to be implemented by 
the headlight directional controller 14 are interpolated or 
otherwise calculated from the stored adjustment factors that 
are adjacent to the sensed condition value. For example, as 5 
mentioned above, if the actual sensed steering angle value is 
-1.5", then the headlight directional controller 14 looks up 
1he adjustment factors for the steering angle values of -1" 
and -2". The up/down adjustment factor for a steering angle 
value of -1" is -0.50 while 1he up/down adjustment factor 

10 
for a steering angle value of -2" is -LOO". If1hecalculation 
1hat is performed by the headlight directional controller 14 
is a simple ari1hmetic mean, 1hen the interpolated up/down 
adjustment factor would be -0.75°. Similarly, the left/right 
adjustment factor for a steeringanglevalueof -1" is -0.75", 
while the lefVright adjustment factor for a steering angle 15 

value of-2° is -1.50°. If the calculation that is performed by 
the headlight directional controller 14 is a simple arithmetic 
mean, then the interpolated left/right adjustment factor 
would be -1.13". Thereafter, the operating algorithm 50 
branches to 1he decision point 55, and the remainder of the 20 
operating algorithm 50 is performed as described above. 

The interpolation that is performed by the headlight 
directional controller 14 can be accomplished in any desired 
manner. The performance of the simple arithmetic mean 
described above is intended to be representative of any 25 
mathematical or other function that can be performed to 
calculate, derive, or otherwise obtain adjustment factors that 
are not present in the table 40. Furthermore, although this 
interpolation has been described in the context of using only 
the two condition values that are directly adjacent to the 30 
actual sensed condition value, it will be appreciated that the 
adjustment values for any single condition value or combi­
nation of sensed condition values may be selected for the 
interpolation. For example, several of the condition values 
both above and below the sensed condition value can be read 
from 1he table 40 to derive a trend line or other good estimate 35 

of the adjustment factors that are not present in the table 40. 
Performance of this interpolation does not require any 
significant increase in the amount of processing power that 
is necessary for the headlight directional controller 14. 

The above discussion has assumed the use of a single 40 

table 40 that provides adjustment values based upon a single 
sensed operating condition (steering angle of the vehicle, in 
the illustrated embodiment). However, as discussed above, 
this invention may be practiced by sensing a plurality of 
operating conditions of the vehicle. For example, Jet it be 45 
assumed that both steering angle and vehicle road speed are 
sensed by the condition sensors 15 and 16. As previously 
discussed, the adjustment control algorithm that is selected 
in the first step 31 of the table generating algorithm 30 can 
be designed to accommodate multiple sensed conditions. 50 
Alternatively, however, a first table (such as the table 40 
illustrated in FIG. 4) may be generated that relates the 
steering angle of the vehicle to the angular adjustment 
control values for adjusting both 1he up/down orientation 
and the left/right orientation of the headlight 11. A second, 55 
similar table (not shown) may also be generated that relates 
the road speed of the vehicle to the angular adjustment 
control values for adjusting both the up/down orientation 
and 1he left/right orientation of the headlight 11. Thus, for a 
given steering angle and road speed of 1he vehicle, the first 
and second tables may provide differing angular adjustment 60 

control values. To address this, 1he interpolation step 57 of 
the operating algoritlun 50 can be performed to interpolate 
a single composite adjustment value that is based upon the 
two different values provided in the first and second tables 
for the pair of sensed operating conditions. This interpola- 65 
tion can be performed in the same manner as described 
above for each of the actuators 12 and 13. 

12 
A variety of control strategies can be implemented using 

the automatic directional control system 10 described above. 
For example, the pitch of1he vehicle can change as a result 
of a variety of factors, including acceleration, deceleration, 
and weight distribution of1he vehicle. These pitch variations 
can alter the angle at which the beam of light projects from 
the headlight 11 in the up and down direction relative to a 
horizontal reference position or plane. The automatic direc­
tional control system 10 can be responsive to such pitch 
variations for operating the up/down actuator 12 to maintain 
1he angle at which the beam of light projects from the 
headlight 11 in the up and down direction relatively constant 
to the horizontal reference position or plane. 

As discussed above, the angle at which 1he beam oflight 
projects from the headlight 11 in the left and right direction 
relative to a vertical reference position or plane can be 
adjusted in accordance with the sensed steering angle. 
However, the angle at which the beam of light projects from 
the headlight 11 in the up and down direction relative to a 
horizontal reference position or plane can also be adjusted in 
accordance with the sensed steering angle. This can be done 
to lower the headlight beams as the vehicle is turning a 
corner. The advantages of this are not only to better illumi­
nate the road surface in the path of movement of1he vehicle, 
but also to reduce headlight glare to other vehicles as the 
turn is negotiated. 

Lastly, many vehicles on the road today have halogen 
lamps or other lights that are aimed to illuminate the sides 
of the roads in front of 1he vehicle during the tum, These 
oilier lights are activated by the manual operation of1he tum 
signals of the vehicle. The automatic directional control 
system 10 of this invention can be responsive to one or more 
operating conditions of the vehicle to automatically activate 
these other lights on the vehicle. For example, the automatic 
directional control system 10 of this invention can be 
responsive to a steering angle in excess of a predetermined 
magnitude for automatically activating these other lights on 
1he vehicle. This can be effective to extend the angular range 
of illumination of 1he road surface. 

FIG. 6 is a flow chart of an algorithm, indicated generally 
at 60, for operating the headlight directional controller 
illustrated in FIG. 1 to automatically implement directional 
angle adjustments in accordance with the rate of change of 
one or more of the sensed condition values. As mentioned 
above, the headlight directional controller 14 can be oper­
ated to automatically implement directional angle adjust­
ments in accordance with one or more of 1he sensed condi­
tion values or in accordance with 1he rate of change of one 
or more of the sensed condition values. 

To accomplish this, the algorithm 60 has a first step 61 
wherein the values of one or more of the condition sensors 
15 and 16 are initially read by the headlight directional 
controller 14. Then, the algorithm 60 enters a second step 62 
wherein 1he values of one or more of the condition sensors 
15 and 16 are subsequently read a second time by the 
headlight directional controller 14. The second reading of 
the condition sensors 15 and 16 occurs a predetermined 
amount of time after 1he first reading thereof. Next, the 
algorithm enters a third step 63 wherein a rate of change of 
the sensed condition or conditions is calculated. The rate of 
change of the sensed condition can be calculated as the 
difference between the first and second readings divided by 
the amount of time therebetween or by any other desired 
means. For example, if the sensed condition is vehicle speed, 
then 1he difference between the first sensed vehicle speed 
and 1he second sensed vehicle speed, divided by the amount 
of time therebetween, would yield a munber that is repre-
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sentative of the acceleration of the vehicle. In a final step 64 
of the algorithm 60, either or both of the actuators 12 and 13 
are actuated to effect movement of the headlight 11 in 
accordance with the calculated rate of change of the sensed 
condition. Such movement of the headlight 11 can be s 
effected in a manner that is similar to that described above. 

FIG. 7 is a flow chart of an algorithm, indicated generally 
at 70, for operating the headlight directional controller 
illustrated in FIG. 1 to automatically implement directional 
angle adjustments, but only when the rate of change of one 10 

or more of the sensed condition values is less than (or greater 
than) a predetermined value. As mentioned above, the 
headlight directional controller 14 can be operated to auto­
matically implement directional angle adjustments in accor­
dance with one or more of the sensed condition values. In IS 

this variation of the invention, the headlight directional 
controller 14 automatically implements directional angle 
adjustments in response to the sensed condition values (or in 
response to the rate of change of the sensed condition 
values), but only when the rate of change of one or more of 20 
the sensed condition values is less than (or greater than) a 
predetermined value. 

To accomplish this, the algorithm 70 has a first step 71 
wherein the values of one or more of the condition sensors 
15 and 16 are initially read by the headlight directional 25 
controller 14. Then, the algorithm 70 enters a second step 72 
wherein the values of one or more of the condition sensors 
15 and 16 are subsequently read a second time by the 
headlight directional controller 14. The second reading of 
the condition sensors 15 and 16 occurs a predetermined 30 

amount of time after the first reading thereof. Next, the 
algorithm enters a third step 73 wherein a rate of change of 
the sensed condition or conditions is calculated. The rate of 
change of the sensed condition can be calculated as the 
difference between the first and second readings divided by 35 

the amount of time therebetween or by any other desired 
means. For example, if the sensed condition is suspension 
height, then the difference between the first sensed suspen· 
sion height and the second sensed suspension height, 
divided by the amount of time therebetween, would yield a 40 

number that is representative of the rate of change of the 
su.~pension height of the vehicle. 

In a fourth step 74 of the algorithm 70, a determination is 
made as to whether the rate of change of the sensed 
condition value is less than a predetermined threshold value. 45 

Ifthe rate of change of the sensed condition value is less than 
this predetermined threshold value, then the algorithm 70 
branches from the decision point 74 to a final step 75 of the 
algorithm 70, wherein either or both of the actuators 12 and 
13 are actuated to effect movement of the head!lght 11 in 50 
accordance with the calculated rate of change of the sensed 
condition. Such movement of the headlight 11 can be 
effected in a manner that is similar to that described above. 
If, however, the rate of change of the sensed condition value 
is not less than this predetermined threshold value, then the 55 
algorithm 70 branches from the decision point 74 back to the 
first step 71, wherein the algorithm 70 is repeated. This 
threshold sensing algorithm 70 can function to prevent the 
headlight directional controller 14 from being operated to 
automatically implement directional angle adjustments 60 

when the rate of change of the suspension height of the 
vehicle changes more rapidly than the system can effect 
corrective changes. For example, if the vehicle is operated 
on a bumpy road, the algorithm 70 will prevent the headlight 
directional controller 14 from attempting to correct for every 65 

single bump that is encountered. However, for relatively low 
frequency or rates of change in the suspension height of the 

14 
vehicle, such as can occur whe11 accelerating, decelerating, 
and weight changes, the headlight directional controller 14 
will be operated in the normal manner to effect corrective 
actions, as described above. 

As mentioned above, the inputloutput device 17 is con­
nected to (or can be connected to) the headlight directional 
controller 14 for facilitating communication therewith, and 
the input/output device 17 can be used for calibrating the 
aut01natic directional control system illustrated in FIG. 1 so 
as to define an initial reference position or positions for the 
headlight 11 from which the headlight directional controller 
14 can implement directional angle adjustments. Addition­
ally, however, the input/output device 17 can be employed as 
a diagnostic tool. To accomplish this, the input/output device 
17 can be embodied as a conventional microprocessor or 
similar electronically programmable device that can be 
connected to the headlight directional controller 14 to read 
fault codes that may be generated during the operation 
thereof. The headlight directional controller 14 can be 
programmed to generate fault codes whenever a fault con­
dition or other anomaly occurs or is detected. Such fault 
codes can be stored in the headlight directional controller 14 
until the input/output device 17 is subsequently connected 
thereto. When so connected, the input/output device 17 can 
read such codes and display them for an operator. As a result, 
the operator can take whatever corrective actions are nec­
essary to address the fault condition or anomaly. The input/ 
output device 17 can also be programmed to clear the fault 
codes from the headlight directional controller 14 after they 
are read. 

In accordance with the provisions of the patent statutes, 
the principle and mode of operation of this invention have 
been explained and illustrated in its preferred embodiments. 
However, it must be understood that this invention may be 
practiced otherwise than as specifically explained and illus­
trated without departing from its spirit or scope. 

What is claimed is: 
L An automatic directional control system for a vehicle 

headlight comprising: 
a sensor that is adapted to generate a signal that is 

representative of a condition of the vehicle, said sensed 
condition includes one or more of road speed, steering 
angle, pitch, and suspension height of the vehicle; 

a controller that is responsive to said sensor signal for 
generating an output signal only when said sensor 
signal changes by more than a predetermined minimum 
threshold amount to prevent said actuator from being 
operated continuously or unduly frequently in response 
to relatively small variations in the sensed operating 
condition; a11d 

an actuator !hat is adapted to be connected to the headlight 
to effect movement thereof in accordance with said 
output signaL 

2. The automatic directional control system defined in 
claim 1 wherein said sensor generates a signal that is 
representative of the road speed of the vehicle. 

3. The automatic directional control system defined in 
claim 1 wherein said sensor generates a signal that is 
representative of the steering angle of the vehicle. 

4. The automatic directional control system defined in 
claim 1 wherein said sensor generates a signal that is 
representative of the pitch of the vehicle. 

5. The automatic directional control system defined in 
claim 1 wherein said sensor generates a signal that is 
represe11tative of the suspension height of the vehicle. 

* * * * * 
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IN THE UNITED STATES DISTRICT COURT 

FOR THE EASTERN DISTRICT OF TEXAS 

TYLER DIVISION 

BAL THER TECHNOLOGIES, LLC, § 
§ 

Plaintiff, 

v. 

AMERICAN HONDA MOTOR CO. 
IN C., et al., 

Defendants. 

§ Civil Action No. 6:10-CV-78-LED 
§ 
§ 
§ 
§ JURY TRIAL DEMANDED 
§ 
§ 
§ 

PLAINTIFF'S NOTICE OF VOLUNTARY DISMISSAL 

Balther Technologies, LLC, plaintiff in the above-entitled and numbered civil 

action, files this notice of voluntary dismissal of this civil action without prejudice 

pursuant to Fed. R. Civ. P. 4l(a)(l)(A)(i). To date, none of the defendants have filed an 

answer to Plaintifrs Original Complaint for Patent Infringement or a motion for 

summary judgment. 

Plaintiff and Defendants shall bear their own costs, expenses and legal fees. 

1 

Respectfully submitted, 

Eric M. Albritton 
Texas BarNo. 00790215 
ema@emafirm.com 
Adam A. Biggs 
Texas Bar No. 24051753 
aab@emafirm.com 
Debra Coleman 
Texas Bar No. 24059595 
drc@emafirm.com 
Matthew C. Harris 
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Texas Bar No. 24059904 
mch@emafirm.com 
ALBRITTON LAW FIRM 
P.O. Box 2649 
Longview, Texas 75606 
Telephone: (903) 757-8449 
Facsimile: (903) 758-7397 

Attorneys for Balther Technologies, 
LLC 

CERTIFICATE OF SERVICE 

The undersigned hereby certifies that all counsel of record who are deemed to 
have consented to electronic service are being served with a copy of this document via 
the Court's CM!ECF system per Local Rule CV-5(a)(3). Any other counsel of record 
will be served by e-mail, facsimile transmission and/or first class mail on May 17, 
2010. 

Eric M. Albritton 

2 
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IN THE UNITED STATES DISTRICT COURT 

FOR THE EASTERN DISTRICT OF TEXAS 

TYLER DIVISION 

BALTHER TECHNOLOGIES, LLC, § 
§ 

Plaintiff, 

v. 

AMERICAN HONDA MOTOR CO. 
IN C., et at., 

Defendants. 

§ Civil Action No. 6:10-CV-78-LED 
§ 
§ 
§ 
§ JURY TRIAL DEMANDED 
§ 
§ 
§ 

ORDER 

Pursuant to the Plaintiffs Notice of Voluntary Dismissal this civil action, shall be, and is 

hereby, DISMISSED WITHOUT PREJUDICE. 

Plaintiff and Defendants shall bear their own costs, expenses and legal fees. 
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IN THE UNITED STATES DISTRICT COURT 

FOR THE EASTERN DISTRICT OF TEXAS 

TYLER DIVISION 

BALTHER TECHNOLOGIES, LLC, § 
§ 

Plaintiff, 

v. 

§ Civil Action No. 6:10-CV-78-LED 
§ 
§ 
§ 

AMERICAN HONDA MOTOR CO. 
INC., et al., 

§ JURY TRIAL DEMANDED 
§ 
§ 

Defendants. § 

ORDER 

Pursuant to the Plaintiffs Notice of Voluntary Dismissal this civil action, shall be, and is 

hereby, DISMISSED WITHOUT PREJUDICE. 

Plaintiff and Defendants shall bear their own costs, expenses and legal fees. 

So ORDERED and SIGNED this 18th day of May, 2010. 

LEONARD DAVIS 
UNITED STATES DISTRICT JUDGE 
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112,UK Patent Application (,s,GB (11)2 309 773 (13)A 

(21) Application No 9701821.2 

{22) Date of Filing 29.01.1997 

130} Priority Data 
131) 08037109 (321 01.02.1996 (33) JP 

(43) Date of A Publication 06.08.1997 

(51) INTCL6 

86001/115 

152) UK CL {Edition 0 ) 
F4R RMC R364 R41Y R765 R78X R789 
U1SS1934 

156) Documents Cited 
{71) Applicant(sl GB2053439 A EP 0709240 A2 EP 0699559 A1 

Koito Manufacturing Co., Ltd. 

{Incorporated in Japan) 

8·3, Takanawa 4-chome, Minato-ku, Tokyo, Japan 

(72) lnventor(s) 
Hideki Uchida 

{74} Agent and/or Address for Service 
Gill Jennings & Every 
8roadgate House, 7 Eldon Street. LONDON, 
EC2M 7LH, United Kingdom 

(54) Controlling direction of vehicle lights 

EP 0652134 A1 WO 96/18524 A1 

{58) Field of Search 
UK CL {Edition 0 ) F4R RMC 
INT CL6 86001/081/101/1051/111/115 
Online: WPI, CLAIMS, JAPIO 

(57) The illumination direction of lights in a vehicle is controlled by detecting (1) vehicle posture (stationary 
and/or moving) and (2) whether the vehicle is accelerating/ decelerating and directing the illumination of the 
lights to a predetermined direction in accordance with signals received from the posture detection device. The 
signals to the drive means are over-ridden when acceleration/deceleration is detected in order to fix the lights 
in a predetermined direction and/or limit the permitted range of light movement and/or slow the speed of 
direction change. Reference values may be used to determine whether and what direction change occurs. The 
system may include means to distinguish true acceleration/deceleration from vehicle movements caused by 
rough roads. 

FIG. 1 
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8 
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At least one drawing originally ffled was informal and the print reproduced here Is taken from a later filed formal copy. )> 
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2309773 

A VEHICLE LAMP ILLUMINATION DIRECTION CONTROL DEVICE 

The present invention relates to a vehicle lamp 

illumination direction control device which detects the posture 

5 of a vehicle and correctly adjusts the illumination direction 

of a vehicle lamp so that the illumination direction can be 

alwavs kept in a predetermined direction. 

Conventionally, there has been known a device (a so 

10 called automatic leveling device) which, even when the 

inclination of a vehicle body varies, is capable of 

automatically adjusting the illumination direction of the 

vehicle lamp so that the illumination direction of the vehicle 

lamp can be kept at a predetermined direction. The 

15 conventional device of this type includes a detection device 

which detects the inclination and height of the vehicle body 

variable according to the conditions of occupants (such as the 

number of occupants, the position arrangement of the occupants 

and the like) , the loaded conditions of loads on board the 

20 vehicle, the running conditions of the vehicle, and the like, 

calculates the amount of variations in the inclination of the 

vehicle based on the information that is obtained by the 

detection device, and adjusts the illumination angle of the 

vehicle lamp with respect to the initially adjusted value of 

25 the vehicle lamp so that the illumination state of the vehicle 

lamp can be always kept in a desired state, thereby to control 

the illumination direction of the vehicle lamp for desired 

light distribution. 

For example, when a load is applied to the rear portion 

30 of the vehicle, the device.finds the then inclination angle of 

the vehicle body in the longitudinal direction thereof, and 

inclines the vehicle lamp downward because the illumination 
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direction of which would be displaced upwardly of the reference 

direction if the posture of the vehicle lamp is left as it is, 
thereby adjusting the illumination direction of the vehicle 
lamp (a so called leveling adjustment) so that the vehicle lamp 

5 illumination direction can be always kept in the reference 

direction. 
However, in the above-mentioned conventional device, 

while the vehicle is running along a rough road including an 
uneven and rough surface, when the device makes the above-

10 mentioned automatic adjustment of the illumination direction of 
the vehicle lamp, there is a possibility that the detection 
device can respond excessively to the illumination direction of 
the vehicle lamp and thus the illumination direction of the 

vehicle lamp can be controlled or adjusted excessively, which 
15 causes the light distribution of the vehicle lamp and the field 

of view to vary. Such variations in the light distribution and 

visibility in turn can give a driver a strange feeling, or can 

dazzle the driver of an oncoming vehicle, a pedestrian, and the 
like·. 

20 For example, when the vehicle runs into a rough road at 
a rather high speed, vibrations and the like applied to the 

vehicle wheels from the surface of the rough road are relieved 
by the expansion and contraction of the suspension of the 
vehicle and, therefore, there is a possibility that variations 

25 in the inclination of the vehicle body are not as large as 
variations in the output of the detection device due to the 
vehicle height and the like. That is, if the leveling 

adjustment is made faithfully according to the output of the 

detection device, then there is a possibility that the 
30 illumination direction of the vehicle lamp can be corrected 

excessively when compared with the actual inclination of the 
vehicle body. 
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The present invention was made in view of the foregoing 
problems accompanying the conventional device as discussed 
above. Therefore, it is an object of the present invention to 

5 provide a vehicle lamp illumination direction control device 
capable of controlling and properly adjusting the vehicle lamp 
illumination direction without correcting the same excessively 
while the vehicle is running along a rough road, whereby the 
visibility of the driver of the vehicle can be enhanced while 

10 the controlled vehicle lamp illumination direction can never 
dazzle the driver of an oncoming vehicle, so that the safety of 

the vehicle driving can be assured. 
In attaining the above object, according to the 

invention, in view of the fact that the posture change of the 
15 vehicle in the constant speed running condition of the vehicle 

or in the bad road running condition thereof is relatively 

smaller than the posture change of the vehicle in the 

acceleration or deceleration running condition of thereof, 
there is provided a vehicle lamp illumination direction control 

20 device for changing the direction of the illumination light of 
a lamp according to the vertical inclination of a vehicle in 

the advancing direction thereof, the control device comprising: 
a vehicle posture detection device for detecting the 

posture of the vehicle during the stationary and/or moving 
25 condition thereof; 

30 

an acceleration or deceleration running condition 
judging device for judging whether the vehicle is in the 
acceleration running condition or in the deceleration running 
condition or not; 

a drive device for directing the illumination light of 
the lamp in a predetermined direction; and 

a correction calculating· device for transmitting to the 

drive device a correction signal for holding the illumination 
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light of the lamp in a given direction, in accordance with a 

signal received from the vehicle posture detection device, 
wherein, when it is judged by the acceleration or deceleration 

running condition judging device that the vehicle is in the 
5 acceleration running condition or in the deceleration running 

condition, the direction of the lamp can be controlled by the 
signal transmitted from the correction calculating device to 
the drive device, and, when it i~ judged by the acceleration or 
deceleration running condition judging device that the vehicle 

10 is not in the acceleration running condition or in the 
deceleration running condition, the drive device can fix the 
direction of the illumination light of the lamp in a given 
direction or can limit the allowable range of the direction of 

the illumination light, or the response speed of the drive 
15 device can be slowed down. 

According to the invention, when it is found that the 

vehicle is not in the acceleration or deceleration running 
condition, the control device controls the illumination 
direction of the lamp by fixing the direction of the 

20 illumination light of the lamp in a given direction, or by 

limiting the direction of the illumination light to a limited 
range, or by slowing down the response speed of the drive 
device, thereby being able to prevent the illumination 

direction of the lamp from being changed excessively and thus 
25 prevent the illumination direction of the lamp· from being 

corrected excessively in the bad road running condition of the 
vehicle. 

In the accompanying drawings: 

Fig. 1 is a block diagram of the structure of a vehicle 
30 lamp illumination direction control device according to the 

invention; 

Fig. 2 is a schematic view of a vehicle for explanation 
of height detection device; 
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Fig. 3 is an explanatory view of a correction control 

on the illumination direction of a vehicle lamp; 
Fig. 4 is a graphical representation of an example of 

the change with time of a detect level detected by vehicle 

5 speed detection device; 
Fig. 5 is a flow chart of a judging processing on the 

acceleration or deceleration running condition of the vehicle; 
Fig. 6 is a graphical representation of an example of 

a detect level detected by a height sensor; 
10 Fig. 7 is an explanatory view of a method for judging 

the bad road running condition of the vehicle by combined use 
of a height sensor and an angular velocity sensor; 

Fig. 8 is a schematic view of an example of a method 

for changing th~ illumination direction of the lamp by driving 

15 and controlling the entire lamp; 

Fig. 9 is an explanatory view of a method for limiting 

the allowable range of the illumination angle of the lamp when 
it is judged that the vehicle is in the acceleration or 
deceleration running condition; 

20 Fig. 10 is an explanatory view of a method for limiting 
the allowable range of the illumination angle of the lamp to 
thereby prohibit the occurrence of an upwardly directed light 
when it is judged that the vehicle is in the acceleration or 
deceleration running condition; 

25 Fig. 11 is an explanatory view of a method for slowing 

down the response speed of drive device when it is judged that 
the vehicle is in the acceleration or deceleration running 
condition; 

Fig. 12 is an explanatory view of a method for changing 
30 the illumination direction of a reflector by driving or 

controlling the reflector; 

Fig. 13 is an explanatory view of a method for changing 
the illumination direction of a lens by driving or controlling 
the lens; and, 
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Fig. 14 is an explanatory view of a method for changing 

the illumination direction of a shade by driving or controlling 

the shade. 

5 Now, description will be given below of an embodiment 
of a vehicle lamp illumination direction control device 
according to the invention with reference to the accompanying 

drawings. 
Fig. 1 shows the basic structure of the present 

10 invention, in which an illumination direction control device 1 
includes a vehicle posture detection device 2, a control device 
3 (which is composed of correction calculating device 3a and 
acceleration or deceleration running condition judging device 
3b), a drive device 4 (which is composed of a drive control 

15 device 4a and a drive mechanism 4b), and a lamp 5. 

The vehicle posture detection device 2 is used to 
detect the posture of a vehicle while it is standing still 

and/or moving (including the vertical inclination of the 
vehicle while it is running). For example, when there is used 

20 a vehicle height detection device 6 which detects the height of 

the vehicle body according to the uneven surface of the road, 
as shown in Fig. 2, there are available a method for measuring 
a distance L between the vehicle height detection device 6 and 
the road surface G by use of detect waves such as ultrasonic 

25 waves, laser beams or the like, and a method in which the 
vehicle height detection device 6 detects the amount x of the 
expansion and contraction of a suspension S. These two methods 

are both advantageous in that the existing facilities in the 
vehicle can be used. 

30 The outputs of the vehicle posture detection device 2 
are transmitted to the correction calculating device 3a and 

acceleration or-deceleration running condition judging device 

3b which cooperate together in forming the control device 3, 
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and these outputs are used as control signals to be applied to 

the drive device 4 and are then used as instructions for 

correcting the illumination condition of the lamp 5. 
In particular, the correction calculating device 3a is 

5 structured in the following manner: that is, in accordance with 
a detect signal from the vehicle posture detection device 2, it 
transmits a control signal to the drive device 4 so that the 

illumination direction of the lamp 5 can be always kept in a 
given direction. For example, as shown in Fig. 3, when the 

10 vehicle body rises in the front portion thereof with respect to 
a light distribution pattern PN (shown by a solid line in Fig. 

3) which is set using a horizontal line H-H or a vertical line 
V-V as a reference line, the illumination direction of the lamp 

5 varies upward with respect to the horizontal line H-H and 
15 thus the light distribution pattern varies upward like a 

pattern PU (shown by a one-dot chained line in Fig. 3). In 
this case, the correction calculating device 3a transmits to 

the drive control device 4a a signal which causes the 
illumination direction of the lamp 5 to vary downward as well 

20 as the light distribution pattern thereof to vary downward and 
coincide with the light distribution patter PN as shown by an 
arrow A in Fig. 3. Also, contrary to this, when the vehicle 
body falls down in the front portion thereof, the illumination 
direction of the lamp 5 varies downward with respect to the 

25 horizontal line H-H and thus the light distribution pattern 

also varies downward like a pattern PD (shown by a two-dot 
chained line in Fig. 3) . In this case, the correction 
calculating device 3a transmits to the drive control device 4a 

a signal which causes the illumination direction of the lamp 5 
30 to vary upward as well as the light distribution pattern 

thereof to vary upward and coincide with the light distribution 
pattern PN as shown by an arrow·B in Fig. 3. 

Now, the acceleration or deceleration running condition 
judging device 3b is used to judge whether the vehicle is 
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increasing its speed or decreasing its speed. When the judging 

device 3b judges that the vehicle is in an acceleration or 

deceleration running condition, in accordance with a control 

signal transmitted from the correction calculating device 3a to 

5 the drive control device 4a, the acceleration or deceleration 

running condition judging device 3b transmits to the drive 

control device 4a a signal which allows the illumination 

direction of the lamp 5 to be corrected in a predetermined 

direction. Also, when the acceleration or deceleration running 

10 condition judging device 3b judges that the vehicle is not in 

the acceleration or deceleration running condition (that is, it 

is judged that the vehicle is in a constant speed running 

condition or in a bad road running condition, or the like), it 

transmits a control signal to the drive device 4, so that the 

15 illumination direction of the lamp 5 can be fixed in a 

predetermined direction or limited to a given range, or the 

response speed of the drive mechanism 4b for varying the 

illumination direction of the lamp 5 is slowed down to thereby 

be able to control the illumination direction of the lamp 5 in 

20 such a manner that it varies slowly. Here, as basic 

information used to judge whether the vehicle is in the 

acceleration or deceleration running condition or not, besides 

the information that is given by the vehicle posture detection 

device 2, as shown in Fig. 1, there is also available 

25 information which can be obtained by providing acceleration or 

deceleration instruction detection device 8 used to detect an 

acceleration or deceleration instruction or information 

relating to the present instruction according to the amount of 

pressing-down of a gas pedal, variations in the opening angle 

30 of a throttle valve or the like, or information which can be 

obtained by providing an engine revolution number detection 

device 9 used to detect the number of revolutions of an engine: 

that is, the information obtained by these detection devices 

may be transmitted to the acceleration or deceleration running 

- 8 -

Page 742 of 1228



condition judging device 3b. A judging method for judging 

whether the vehicle is in the acceleration or deceleration 

running condition or not will be described later below. 

The drive control device 4a is used to receive signals 

5 from the correction calculating device 3a and acceleration or 

deceleration running condition judging device 3b and allow the 

drive mechanism 4b to control or change the illumination 

direction of the lamp 5. The control or change of the 

illumination direction of the lamp 5 can be achieved by 

10 inclining the entire lamp 5 or by moving part of the components 

of the lamp 5 such as a shade or the like, while the details of 

these controlling or changing methods will be given later. 

At first, the judging method in the acceleration or 

deceleration running condition judging device 3b will be 

15 described by classifying it into the following four methods: 

device; 

zo 

i) a method using the vehicle speed detection 

ii) a method using the acceleration or deceleration 

instruction detection device 8; 

iii) a method using the engine revolution number 

detection device 9; and, 

i v} a method using the vehicle posture detection 

device 2. 

Firstly, the method i) is a method which judges whether 

25 the vehicle is in the acceleration or deceleration running 

condition or not by detecting the running speed of the vehicle 

to calculate the change of the speed with time, that is, by 

calculating the acceleration of the vehicle. The present 

method i} is advantageous in that the vehicle speed detection 

30 device 7 is one of the existing facilities in the vehicle and 

use of the detect signal of the vehicle speed detection device 

7 facilitates the judgment on the acceleration or deceleration 

running condition of the vehicle. 
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Fig. 4 shows an example of the change of the speed with 
time, in which the axis of abscissa expresses the time t and 
the axis of ordinate expresses the speed v (t) of the vehicle. 
In Fig. 4, a period designated by Ta expresses the acceleration 

5 period of the vehicle, a period designated by Tb expresses the 
deceleration period of the vehicle, a period designated by Tc 
expresses the constant speed period of the vehicle, and a 
period designated by Td expresses the bad road running period 
of the vehicle. 

10 Based on the speed v obtained from the vehicle speed 
detection device 7, if the time differential of the speed v or 
an acceleration dv (t)/dt is calculated, the acceleration is 
given as a positive value in the acceleration period Ta, the 
acceleration is given as a negative value in the deceleration 

15 period Tb, and the acceleration is given as zero in the 

constant speed period or a small value in the bad road running 

period Td. Therefore, by comparing the acceleration or the 
absolute value thereof with a given reference value, it is 

possible to judge whether the vehicle is in the acceleration or 
20 deceleration running condition or not. 

Now, Fig. 5 is a flow chart which shows the flow of the 

acceleration or deceleration running condition judging process, 
that is, Fig. 5 shows the procedure of the processing to be 
performed by the above-mentioned acceleration or deceleration 

25 running condition judging device 3b. 

30 

At first, in Step Sl, the vehicle speed v (t) is 
detected and, after then, in Step S2, the acceleration dv 

(t)/dt or the absolute value thereof is calculated. Next, in 

Step S3, it is checked whether the acceleration dv (t)/dt or 
the absolute value thereof is equal to or more than a 
reference value or not. If it is found that the acceleration 
dv (t)/dt or the absolute value thereof is less than the 
reference value, then the processing advances to Step SS. 
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In Step S4, it is judged that the vehicle is in the 
acceleration or deceleration running condition and, after then, 
the processing goes back to Step S2. Also, in Step SS, it is 
judged that the vehicle is not in the acceleration or 

5 deceleration running condition and, after then, the processing 

returns back to the first step S1. 
As described above, the method i) is a method which 

monitors the variations in the speed of the vehicle and, 
therefore, when an instruction for acceleration or deceleration 

10 of the vehicle given by a driver cannot be reflected 

instantaneously on the speed of the vehicle, there is a fear 
that a time delay can occur in the judgment of the acceleration 

or deceleration. In this case, as shown in the method ii), as 

the information relating to the acceleration or deceleration 
15 instruction of the vehicle, there can be used the detect 

information relating to the variations in the amount of 

pressing-down of the accelerator pedal or relating to the 
variations in the amount of opening of the throttle valve. 

In particular, the variations in the accelerator pedal 
20 pressing-down amount or the variations in the throttle valve 

opening amount is large when the vehicle is in the acceleration 

or deceleration running condition (which is hereinafter 
referred to as acceleration or deceleration time), while it is 
small when the vehicle is running at a constant speed or along 

25 a bad road. Therefore, by detecting a difference between the 
variations, it is possible to judge whether the vehicle is in 
the acceleration or deceleration running condition or not. In 

other words, in Fig. 5, Step S1 may be replaced by the 
detection of the accelerator pedal pressing-down amount or the 

30 throttle valve opening amount, the variations in these amounts 

may be calculated in Step S2 and, after then, the thus 
calculated value may be compared·with the given reference value 
in Step S3, whereby the following processing (that is, the 
processing to be performed after then) can be decided. 
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In another method, attention is paid to variations in 

the state of the drive source of the vehicle, that is, as shown 
in above-mentioned method iii), by detecting variations in the 
number of revolutions of the engine, the judgment on the 

5 acceleration or deceleration running condition can be achieved. 

That is, due to the fact that the variations in the 
number of revolutions of the engine are large in the 

.. acceleration or deceleration running condition of the vehicle, 
whereas the variations are small in the constant speed running 

10 condition or in the bad road running condition, by detecting a 
difference between the variations, it is possible to . judge 
whether the vehicle is in the acceleration or deceleration 

running condition or not. In this case, in Fig. 5, the number 
of revolutions of the engine may be detected in Step Sl, a 

15 variation in the number of revolutions of the engine may be 

calculated in Step S2 and, after then, the thus calculated 
value may be compared with the given reference value in Step 
S3, whereby the following processing can be decided. 

As described above, based on the respective pieces of 
20 information that are obtained by calculating the amounts of 

variations with time of the vehicle speed, the speed 

instruction given by the driver, and the state of the drive 
source of the vehicle, or based on the information that is 

obtained by combining them with each other, the variations in 
25 the acceleration or deceleration condition of the vehicle can 

be detected. 

The remaining method iv) is a method which can judge 
the acceleration or deceleration running condition of the 
vehicle based on the information that is obtained by the 

30 vehicle posture detection device 2. Generally, as a device for 

detecting variations in the vibration of a mechanism for 
absorbing the vibration that is given to the wheels of the 

vehicle from the surface of a road or for detecting the height 
of the axle of the vehicle, there is used height detection 
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device such as a height sensor or the like. In the present 

method, based on the information that is obtained from the 
height detection device, the time differential of the detected 
level or the absolute value thereof is calculated and, after 

5 then, by comparing the resultant value with a given reference 
value, it is possible to judge whether the vehicle is in the 
acceleration or deceleration running condition or not. Also, 

if a plurality of height detection device are arranged at 

several positions of the vehicle, for example, in the front and 
10 rear portions thereof and/or right and left portions thereof 

and the inclination angle in the pitching direction of the 
vehicle (so called pitch angle) is detected in accordance with 
the detect information that is detected by these height 

detection device, then the running condition of the vehicle can 
15 

20 

be confirmed to a certain degree. 

exists a state in which it is 

However, actually, there 

difficult to tell the 

acceleration or deceleration running condition of the vehicle 
from the bad road running condition only by means of such 
height detection device. 

Now, Fig. 6 shows an example of the level·variations in 

the detect signal that is output f~om a height sensor attached 
to the vehicle. In Fig. 6, the axis of abscissa expresses the 

time t and the axis of ordinate expresses the level V of the 
detect signal. 

25 In Fig. 6, a period designated by Tl expresses a period 
in which the vehicle is in an acceleration or deceleration 
running condition, a period designated by T2 expresses a period 

in which the vehicle is in a constant speed running condition, 
and a period designated by T3 expresses a period in which the 

30 vehicle is in a bad road running condition. Fig. 6 tells that 

the width of the amplitude variations in the output signal of 
the height sensor is large in the periods Tl and T3. 

That is, in order to judge whether the vehicle is in 

the acceleration or deceleration running condition or in the 
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bad road running condition, it is necessary to recognize a 

difference between the detected level variations in the period 
Tl and T3. For example, attention is paid to a difference 

between the degrees of the variations in the detected levels 

5 and the judgment is made in accordance with the fact that the 
amplitude variations in the detected levels in the period T3 

are heavier. However, as a method which can enhance the 

accuracy of the judgment, there can be pointed out a method 

which detects the variations in the detected levels by using 

10 the vehicle height detection device and angular velocity 

detection device in combination. 
Now, Fig. 7 shows a method which carries out a judgment 

on the acceleration or deceleration running condition of the 

vehicle by using a height sensor and an angular velocity sensor 

15 in combination. In Fig. 7, a graphical representation shown in 

the upper stage thereof represents variations with time in the 

time difference amount (which is expressed as d6/dt) of the 
pitch angle of the vehicle calculated from the detect level V 

of the height sensor, whereas a graphical representation in the 

20 lower stage thereof represents variations with time in the 

output level (which is expressed as ~) of the angular velocity 

sensor which is installed at a position above the suspension of 
the vehicle to detect the pitch angle. Here, in Fig. 7, a 

period Tl expresses a period in which the vehicle is running at 

25 a constant speed along a comparatively even road, a period T2 

expresses a period in which the vehicle is running in an 

acceleration or deceleration condition, and a period T3 

expresses a period in which the vehicle is running on a bad 
road, respectively. 

30 As can be seen from Fig. 7, in the period T2, 

variations in d8/dt and ~ are found when the vehicle is running 

in the acceleration or deceleration condition, whereas 

variations in d6/dt and ~ are small in the period Tl; in the 

period T3, the vibration component of d6/dt is large, whereas 
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large variations are not found in ~; and, therefore, it can be 

found that d8/dt and have no correlation between them or the 

relation between them is low. The reason for this is as 

follows: since the vibration of the suspension is detected by 

5 the height sensor in the bad road running condition of the 

vehicle, d8/dt calculated from the output of the height sensor 

is also affected by the influence of the thus detected 

vibration, whereas, because the influence of the vibration on 

the load portion of the suspension situated above the spring is 

10 absorbed by the expansion and contraction of the suspension, 

the present load portion is not inclined so greatly in the 

pitching direction and, therefore, the vibration component 

relating to the load portion of the suspension situated below 

the spring is not reflected greatly on the output of the 

15 angular velocity sensor for detection of the pitch angle. 

In this manner, when there is found a correlative 

variation between d8/dt and ~ , it can be judged that the 

vehicle is in the acceleration or deceleration running 

condition. In the other cases, that is, when d8/dt and ~ are 

20 small in variations, or when no correlation or only a small 

correlation is found, it can be judged that the vehicle is 

running at a constant speed or along a bad road. 

Here, the number of the angular velocity sensor (in 
Fig. 1, included in the vehicle posture detection device 2) is 

25 not limited to one but, of course, a plurality of angular 

velocity sensors may be used, that is, it is also possible to 

obtain the information that is necessary for the angular 

velocity calculation based on the information from these 

angular velocity sensors. 

30 As has been described above, according to the 

respective methods, it is possible to judge whether the vehicle 

is running in the acceleration condition or in the deceleration 

condition. Also, these methods can be applied in various 

manners, for example, the respective methods can be used 
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individually, or some of them may be combined together for the 

enhanced accuracy of the judgment. 
Next, description will be given below of the control of 

the direction of the illumination light of the lamp 5 to be 

5 made by the drive device 4. 
The simplest method for changing the illumination 

pattern of the lamp 5 in a vertical plane is a method which 
changes the illumination angle of the lamp 5 with respect to a 
horizontal plane by rotating the entire lamp 5 about the rotary 

10 shaft thereof. For example, the right and left side surfaces 
of the lamp 5 are supported in a freely rotatable manner and 
the rotary shaft of the lamp 5 is rotated directly by a drive 

source such as a motor or the like, or, there is available a 
drive mechanism in which a member fixed to the lamp 5 or formed 

15 integrally with the lamp 5 is rotated by the drive device 4. 

As an example of such lamp, there is pointed out a lamp of a 
type that it employs a mechanism in which the rotational force 
of the motor is used as the rotational force of the lamp by a 
transmission mechanism using a worm and a worm wheel (for 

20 example, see Japanese Patent Publication No. Sho. 63-166672). 

If it is judged by the acceleration or deceleration 
running condition judging device 3b that the vehicle is in the 
acceleration running condition or in the deceleration running 
condition, then the drive control device 4a rotates the entire 

25 lamp 5 within a vertical plane so that the lamp 5 can provide 

an illumination angle as specified by the correction 
calculating device 3a. 

Also, if it is judged by the acceleration or 
deceleration running condition judging device 3b that the 

30 vehicle is not in the acceleration or deceleration running 
condition, then the illumination angle of the lamp 5 can be 
controlled by one of the following methods when the drive 
control device 4a receives an instruction from the acceleration 

or deceleration running condition judging device 3b: 
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5 

1) a method for fixing the illumination angle; 

2) a • method for limiting the range of the 

illumination angle or forbidding part of the 

range of the illumination angle; and, 

3) a method for changing the response speed or 

control speed of an actuator. 

At first, the method 1), which is the simplest in the 

above-mentioned three methods, is a method which always holds 

the illumination angle of the lamp 5 at a constant angle when 

10 judging whether the vehicle is in the acceleration or 

deceleration running condition or not. That is, when the 

vehicle is not in the acceleration or deceleration running 

condition, in order to prevent the illumination light of the 

lamp 5 from being directed too upwardly, the lamp 5 may be held 

15 in such a condition that the illumination direction of the lamp 

5 can be directed a little downwardly. 

20 

The then downwardly directed angle of illumination may 

be set for a value irrelevant to an illumination angle before 

it is judged that the vehicle is not in the acceleration or 

deceleration running condition, 

illumination angle just prior to 

angle obtained by correcting the 

or may be set at an 

the present judgment or an 

present illumination angle 

(for example, adjusting the present illumination angle a little 

downwardly), or, may be set at an average illumination angle 

25 prior to the present judgment or an angle obtained by 

correcting the present average illumination angle. 

30 

The method 2), which limits the range of 

illumination angle, is a method which narrows the range of 

illumination angle so that the allowable range of 

illumination angle of the lamp 5 when it is judged that 

the 

the 

the 

the 

vehicle is not in the acceleration or deceleration running 

condition is smaller than the allowable range of the 

illumination angle when it is judged that the vehicle is in the 

acceleration or deceleration running condition. 
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For example, as shown in Fig. 9, where the allowable 
range of the illumination angle of the lamp 5 in the other 
running conditions than the acceleration or deceleration 
running condition is expressed as 6a and the allowable range of 

5 the illumination angle in the acceleration or deceleration 
running condition is expressed as 6b, if a ration (0<(1/n)<l) 
is introduced and the angle range is narrowed so that 6a = 6b/n 
can be obtained, then it is possible to reduce the frequency 
that the illumination light of the lamp 5 provides an upward 

10 light in the other running conditions of the vehicle than the 
acceleration or deceleration running condition thereof. 

Also, as shown in Fig. 10, by setting an upper limit on 

the illumination angle of the lamp 5 in the other running 
conditions of the vehicle than the acceleration or deceleration 

15 running condition thereof, the illumination angle of the lamp 

5 can be restricted in such a manner that it is prevented from 
exceeding the upper limit. For example, if an upper limit 6m 
is set on the allowable range 6b of the illumination angle of 
the lamp in the acceleration or deceleration running condition 

20 of the vehicle so that the allowable range aa of the 
illumination angle of the lamp 5 is prevented from exceeding 

the upper limit am, then the illumination light of the lamp 5, 
in the other running conditions of the vehicle than the 
acceleration or deceleration running condition, can be 

25 controlled such that it cannot provide an upward light. 

Now, the remaining method 3) is a method which, while 
the previously described two methods respectively control the 
illumination angle itself, controls the response speed of the 
drive device 4 to thereby prevent the illumination angl,e of the 

30 lamp 5 from being changed excessively in the other running 

conditions of the vehicle than the acceleration or deceleration 
running condition. 

Tna~ is, while the control on the response speed of the 
drive device 4 varies infinitely according to the structures of 
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the drive device 4, by changing a voltage, a current, a control 

signal and the like to be supplied to an actuator forming the 

drive device, it is possible to slow down the posture control 

of the lamp 5 in the other running conditions of the vehicle 

5 than the acceleration or deceleration running condition. 

F~r __ e~am~l~,~hen the actuator incorporates therein a 

DC (direct current) motor, a difference between the control 

target position (or angle) of the actuator and the current 

position (or angle) thereof is detected, and a pulse signal 

10 having a duty cycle corresponding to the detected position 

difference is supplied to the DC motor to thereby control the 

position of the actuator, as shown in Fig. 11, if the 

characteristic of the duty cycle DT with respect to the 

position difference Sxx is changed from the state of a 

15 relatively faster response speed shown by a broken line 10 to 

the state of a slow response speed shown by a solid line 11, 

with respect to the same position difference Sxx = Sxxa, the 

duty cycle DT in the other running conditions of the vehicle 

than the acceleration or deceleration running condition thereof 

20 is smaller than the duty cycle in the acceleration or 

deceleration running condition of the vehicle, so that the 

drive control on the lamp 5 by the actuator is slowed down. 

Here, according to the method 3) , various kinds of 

embodiments are possible. For example, the response speed of 

25 the drive device 4 can be changed according to the running 

speed of the vehicle, or can be changed according as the 

vehicle is in the constant running condition or in the bad road 

running condition. Also, of course, it is possible to use the 

methods 1) to 3) in combination according to the states of the 

30 vehicle (such as the running conditions thereof, variations in 

the posture thereof, and the like). 

In the above description, by rotating the entire lamp 

by use of the drive device 4, the illumination direction of the 
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lamp is changed. However, alternatively, the components of the 
lamp 5 may be in part controlled in position. 

For example, as shown in Fig. 12, it is possible to 
employ a structure in which a reflector 12 is rotated within a 

5 vertical plane by the drive device 4 to thereby change the 
direction of the reflected light of the ref lector 12 . In 
particular, in order that the reflector can be in part 
supported rotatably on the body of the lamp and a screw member 
mounted on the other portions than the lamp body for adjusting 

10 the inclining angle of the reflector can be rotated by a motor, 
there can be used a transmission mechanism which includes a 
worm and a worm wheel (for example, see Japanese Patent 
Publication No. 59-195441). Or, as shown in Fig. 13, it is 

also possible to employ a structure in which a lens 13 is 
15 inclined by the drive device 4 to thereby change the direction 

of the illumination light that has passed through the lens 13 
(for example, see Japanese Patent Publication No. Hei. 7-
37405). Here, instead of inclining the whole of the reflector 

and lens, the main portions of the illumination light may also 
20 be changed to a predetermined direction by controlling the 

position of part of the reflector and lens. 
Further, as shown in Fig. 14, a shade 14 interposed 

between the reflector 12 and the lens 13 in the lamp 5 may be 
moved by the drive device 4 so that a light and shade boundary 

25 (so called cut line) in the light distribution pattern of the 
lamp 5 can be changed vertically (for example, see Japanese 
Patent Publication No. Hei. 7-29401). 

In addition, according to the method 3), other various 

kinds of embodiments are also possible according to the 
30 combinations of the optical components of the lamp 5. For 

example, if the reflector and light source, or the lens and 
reflector, or the lens and shade are moved together by the 
drive device 4, then the direction of the illumination light of 

the lamp 5 can be changed in the vertical direction. 
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As can be understood clearly from the foregoing 

description, according to the invention as set force in Claim 
1, when it is found that the vehicle is not in the acceleration 
or deceleration running condition, the control device controls 

5 the illumination direction of the lamp by fixing the direction 
of the illumination light of the lamp in a predetermined 
direction, or by limiting the direction of the illumination 
light to a limited range, or by slowing down the response speed 
of the drive device, thereby being able to prevent the 

10 illumination direction of the lamp from being changed 
excessively and thus prevent the illumination direction of the 
lamp from being corrected excessively in the bad road running 
condition of the vehicle. This makes it possible to restrict 

not only a strange feeling given to the driver of the vehicle 
15 due to the sudden change of the lamp light distribution and 

visibility but also a dazzling feeling given to the driver of 
an oncoming vehicle, a pedestrian, and the like. 

Also, according to the invention as set forth in Claim 
2, by detecting the acceleration instruction or deceleration 

20 instruction given to the drive source of the vehicle, or by 

detecting the drive condition of the drive source of the 

vehicle, it is possible to judge whether the vehicle is in the 
acceleration or deceleration running condition or not, without 
waiting for a time delay necessary for the change of the speed 

25 of the vehicle. 

Further, according to the invention as set forth in 
Claim 3, the detect signal relating to the vehicle posture from 
the vehicle posture detection device can also be used as basic 

information to judge whether the vehicle is in the acceleration 
30 or deceleration running condition or not. 

Still further, according to the invention as set forth 

in Claim 4, the change with tinie of the inclination angle of 
the vehicle based on the detect signal from the height 
detection device is compared with the change with time of the 
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angular velocity of the inclination angle detected by the 
angular velocity detection device to find a correlation in 

terms of time between them, and, in accordance with the high or 
low correlation between them, it is possible to distinguish the 

s acceleration or deceleration running condition of the vehicle 
from the bad road running condition of the vehicle. 
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CLAIMS 

1 A vehicle lamp illumination direction control 

2 device for changing the direction of the illumination light of 

3· a lamp according to the vertical inclination of a vehicle in 

4 the advancing direction thereof, the control device comprising: 

5 a vehicle posture detection device for detecting the 

6 posture of said vehicle during the stationary and/or moving 

7 condition thereof~ 

8 an acceleration or deceleration running condition 

9 judging device for judging whether said vehicle is in the 

10 acceleration running condition or in the deceleration running 

11 condition or not; 

12 a drive device for directing the illumination light of 

13 said lamp in a predetermined direction; and, 

14 a correction calculating device for transmitting to 

15 said drive device a correction signal for holding said 

16 illumination light of said lamp in a predetermined direction, 

17 in accordance with a signal received from said vehicle posture 

18 detection device, 

19 wherein, when it is judged by said acceleration or 

20 deceleration running condition judging device that said vehicle 

21 is in the acceleration running condition or in the deceleration 

22 running condition, the direction of said lamp can be controlled 

23 by said signal transmitted from said correction calculating 

24 device to said drive device, and, when it is judged by said 

25 acceleration or deceleration running condition judging device 

26 that said vehicle is not in the acceleration running condition 

27 or in the deceleration running condition, said drive device can 

28 fix the direction of said illumination light of said lamp in a 

29 predetermined direction or can limit the allowable range of the 

30 direction of said illumination light, or the response speed of 
31 said drive device can be slowed'down. 
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1 2. A vehicle lamp illumination direction control 

2 device as set forth in Claim 1, wherein said acceleration or 

3 deceleration running condition judging device detects an 

4 acceleration instruction or a deceleration instruction to the 

5 drive source of said vehicle or detects the drive state of said 

6 drive source of said vehicle, thereby being able to judge 

7 whether said vehicle is in the acceleration running condition 

8 or in the deceleration running condition or not. 

1 3. A vehicle lamp illumination direction control 

2 device as set forth in Claim 1, wherein said acceleration or 

3 deceleration running condition judging device detects the 

4 change with time of a detect signal relating to the vehicle 
5 posture from said vehicle posture detection device, thereby 

6 being able to judge whether said vehicle is in the acceleration 

7 running condition or in the deceleration running condition or 

8 not. 

1 4. A vehicle lamp illumination direction control 

2 device as set forth in Claim 3, further including: 

3 a height detection device for detecting variations in 

4 the vibrations of a mechanism for absorbing the vibrations that 

5 are applied to the wheels of said vehicle from the surface of 

6 a road, or detecting the height of the axle of said vehicle; 

7 and, 

8 an angular velocity detection device for detecting an 

9 angular velocity relating to the inclination angle of said 

10 vehicle in the advancing direction thereof, 

11 wherein said acceleration or deceleration running 

12 condition judging device detects the change with time of said 

13 inclination angle of said vehicle in the advancing direction 

14 thereof in accordance with a detect signal from said height 

15 detection device, and compares said change with time of said 

16 vehicle inclination angle with the change with time of a detect 
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17 signal from said angular velocity detection device, thereby 
18 being able to judge in accordance with high or low correlation 
19 between them whether said vehicle is in the acceleration 
20 running condition or in the deceleration running condition or 
21 not. 
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2309774 

A VEHICLE LAMP ILLUMINATION DIRECTION CONTROL DEVICE 

The present invention relates to a vehicle lamp 
illumination direction control device which detects the 

5 posture of a vehicle and correctly adjust the illumination 
direction of a vehicle lamp so that it can be always kept in 

a predetermined direction. 

Conventionally, there has been known a device (a so 
10 called automatic leveling device) which, even when the 

inclination of a vehicle body varies, is capable of 
automatically adjusting the illumination direction of the 
vehicle lamp so that the illumination direction of the 

vehicle lamp can be kept at a predetermined direction. The 
15 device of this type, with the conditions of occupants (such 

as the number of occupants, the position arrangement of the 
occupants, and the like) as well as the loaded conditions of 

loads on board the vehicle taken into consideration, corrects 
manually the illumination angle of the vehicle lamp with 

zo respect to the initially adjusted value of the vehicle lamp 

so that the illumination state of the vehicle lamp can be 
always kept in a desired state, thereby to control the 
illumination direction of the vehicle lamp to provide desired 
light distribution. 

25 For example, when a load is applied to the rear 
portion of the vehicle, the device finds the then inclination 
angle of the vehicle body in the longitudinal direction 

thereof, and inclines the vehicle lamp downward because the 

illumination direction of which.would be displaced upwardly 
30 of the reference direction if the posture of the vehicle lamp 

is left as it is, thereby adjusting the illumination 
direction of the vehicle lamp so that the vehicle lamp 
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illumination direction can be always kept in the reference 

direction. 
However, in the above-mentioned manual adjustment, 

there is no guarantee that the illumination direction of the 
5 lamp can be always held in the optimum condition with respect 

to the posture of the vehicle. Therefore, there is 
conventionally known a device which includes a device for 
detecting the posture of the vehicle by detecting the 
inclination and height of a vehicle body, and calculates the 

10 amount of variations in the inclination of the vehicle based 
on the information that is obtained by the detect device, 
thereby being able to adjust automatically the illumination 

direction of the lamp. 
However, in the above-mentioned automatic adjustment 

15 device, since the lamp is driven with high frequency, an 

actuator used in a drive mechanism for driving the lamp is 
reguired to show high response property and high durability. 
Due to this, the adjustment device is expensive and consumes 

a large amount of electric power. 

20 Therefore, in order to avoid the above 
inconveniences, there can be expected a device which corrects 

the illumination direction of the lamp only when the vehicle 
is standing still. However, in such device, when the vehicle 

stops once on a road having a gradient, the illumination of 

25 the lamp cannot be corrected until the vehicle stops again on 
a road having a small gradient, which raises another 
inconvenience. For example, when the vehicle stops on a 

downhill road, because the vehicle posture detect device 
detects that the front portion of the vehicle is lower in 

30 position, the illumination direction of the lamp is corrected 

to a position which is set a little upwardly of a reference 
position. After then, when the·driver starts the vehicle 

while the illumination direction of the lamp remains as it is 

corrected upwardly, and the vehicle passes through the 
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downhill slope and then runs into a flat road, that is, even 

when the vehicle runs along the flat road, the illumination 
direction of the lamp is still left in the upwardly corrected 

condition until the vehicle stops again, which can cause an 
5 increase in the glare onto an oncoming vehicle or can worsen 

the visibility of the driver of the present vehicle. 

Accordingly, it is an object of the invention to 
provide a vehicle lamp illumination direction control device 

10 capable of not only reducing the cost thereof but also 
correctly adjusting the illumination direction of a lamp 
according to the stationary condition of the vehicle and the 

amount of variations in the gradient of the road to thereby 
improve the visibility thereof and guarantee the safety of 

15 the running of the vehicle. 

In attaining the above object, according to the 
invention, there is provided a vehicle lamp illumination 

direction control device so structured as to change the 

illumination direction of a vehicle lamp according to the 
20 vertical inclination of a vehicle in the advancing direction · 

thereof, the vehicle lamp illumination direction control 
device comprising: 

a vehicle posture detection device for detecting the 
posture of the vehicle; 

25 a vehicle running condition detection device for 

30 

detecting the running conditions of the vehicle including the 
stationary condition thereof; 

a drive device for directing the illumination light 
of the lamp to a desired direction; and, 

control device, when it is judged in accordance with 

a signal from the vehicle running condition detection device 
that the vehicle is in the stationary condition thereof and 

when it is judged that the vehicle has run from a road having 
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a small gradient into a road having a large gradient or the 
vehicle has run from a road having a large gradient into a 
road having a small gradient, for transmitting to the drive 
device a signal for correcting the illumination direction of 

5 the lamp in a predetermined direction in accordance with a 
signal from the vehicle posture detection device. 

Therefore, according to the invention, only when the 
vehicle is found stationary and when it is found that the 
vehicle has run from a road having a small gradient into a 

10 road having a large gradient or the vehicle has run from a 
road having a large gradient into a road having a small 
gradient, the illumination direction of the lamp can be 
corrected. 

15 

In the accompanying drawings: 

Fig. 1 is a block diagram of the structure of a 
vehicle lamp illumination direction control device according 
to the invention; 

Fig. 2 is a schematic view of a vehicle, explaining 
height detection device provided in the vehicle; 

20 Fig. 3, together with Figs. 4 to 6, is a schematic 
graphical representation of the amount of variations with 
time in the output signal of the height sensor when the 

vehicle runs along a road having a large gradient; and, in 

particular, Fig. 3 shows the variations in the output of the 
25 height sensor when the vehicle firstly runs along an uphill 

slope and then runs along a road having a small gradient; 

Fig. 4 shows the amount of variations in the output 
of the height sensor when the vehicle firstly runs along a 
road having a small gradient and then runs along an uphill 

30 slope; 

Fig. 5 shows the amount of variations in the output 

of the height sensor when the vehicle firstly runs along a 
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downhill slope and then runs along a road having a small 

gradient~ 

Fig. 6 shows the amount of variations in the output 
of the height sensor when the vehicle firstly runs along a 

s road having a small gradient and then runs along a downhill 
slope; 

Fig. 7 is a flow chart of a processing for correction 
of the illumination direction of the lamp; 

Fig. 8 is a graphical representation in which 
10 variations in the output signal levels of the height sensor, 

the illumination angles of the lamp, and the vehicle speeds 
are shown in combination~ 

Fig. 9 is a circuit block diagram of a first 

embodiment of a vehicle lamp illumination direction control 
lS device according to the invention~ and, 

20 

Fig. 10 is a circuit block diagram of a second 
embodiment of a vehicle lamp illumination direction control 
device according to the invention. 

Now, description will be given below of the 
embodiments of a vehicle lamp illumination direction control 
device according to the invention with reference to the 
accompanying drawings. 

At first, Fig. 1 shows the basic structure of the 
25 present invention, in which an illumination direction control 

device 1 is composed of vehicle posture detection device 2, 
vehicle running condition detection device 3, control device 

4, drive device 5 (which is composed of drive control device 
Sa and a drive mechanism Sb), and a lamp 6. 

30 The vehicle posture detection device 2 is used to 
detect the posture of a vehicle'(including the vertical 
inclination of the vehicle in the advancing direction 

thereof). For example, when there is used height detection 
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device 7 which detects the height of the body of the vehicle, 
as shown in Fig. 2, there are available a method which 
measures a distance L between the height detection device 7 
and a road surface G by use of detect waves such as 

5 ultrasonic waves, laser beams or the like, and a method in 
which the height detection device 7 detects the expansion and 

contraction amount x of a suspension S in order to detect the 
amount of variations in·the vertical position of the axle of 
the vehicle. The two methods are both advantageous in that 

10 the existing facilities of the vehicle can be used for 
detection of the posture of the vehicle. 

The output of the vehicle posture detection device 2 

is sent to the control device 4 and is used as basic 
information for correction calculation of the illumination 

15 direction of the lamp 6. 

The vehicle running condition detection device 3 is 
used to detect the running conditions of the vehicle 
(including the stopping or stationary condition thereof), 

while the detect signal of the vehicle running condition 
20 detection device 3 is transmitted to the control device 4. 

As the vehicle running condition detection device 3, for 
example, there can be used vehicle speed detection device 
which is one of the existing facilities of the vehicle. 
Also, every kind of information can be used, provided that it 

25 can be used to detect the running conditions of the vehicle. 
When the control device 4 receives the detect signal 

of the vehicle running condition detection device 3 and finds 

from this detect signal that the vehicle is standing still, 
the control device 4, in accordance with information on the 

30 vehicle posture obtained from the vehicle posture detection 

device 2, transmits to the drive signal 5 a control signal 

for correction of the illumination direction of the lamp 6. 
For example, in the stationary condition of the vehicle, when 

the front portion of the vehicle is situated lower (or 
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5 

higher) than the rear portion thereof, the illumination 

direction of the lamp 6 is adjusted in the upward (or 
downward) direction so that the illumination direction can be 
always held substantially in the horizontal direction. 

By the way, the vehicle does not always stop on a 
road having no gradient but, as described above, the vehicle 

is sometimes caused to stop on the slanting road. In this 
case, with use of the above-mentioned method for adjusting 

the illumination direction of the· lamp only when the vehicle 
10 is caused to stop, the thus adjusted illumination direction 

of the lamp cannot be corrected until the vehicle stops next. 
In view of this, the control device 4 is structured 

such that, based on the information from the vehicle posture 
detection device 2, it can detect the amount of variations in 

15 the gradient of the road and, therefore, when the road 

gradient varies suddenly, it can correct the illumination 
direction of the lamp 6. 

Now, Figs. 3 to 6 are respectively explanatory views 

of a method for detecting the amount of variations in the 
20 road gradient when a height sensor is used as the vehicle 

posture detection device 2 and, in these figures, an axis of 

abscissa expresses the time t and an axis of ordinate 
expresses the output level V of the height sensor; that is, 
in these figures, there is shown an example of the amqunt of 

25 variations in the output level V with the passage of time 
by the way, for the purpose of simplified expression, the 
term "with the passage of time" is sometimes expressed as 

"with time" in this specification). 
In particular, Fig. 3 shows schematically the amount 

30 of variations in the output level V when the vehicle runs 

first along an uphill slope and thereafter runs along a road 

having a small gradient. In this case, when the vehicle runs 
over the uphill slope, the output level V falls down 
suddenly. 
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Also, Fig. 4 shows schematically the amount of 
variations in the output level v when the vehicle runs first 

along a road having a small gradient and thereafter runs 
along an uphill slope. In this case, when the vehicle starts 

5 to run the uphill slope, the output level V rises up 

suddenly. 
Fig. 5 shows schematically the amount of variations 

in the output level V when the vehicle runs first along a 
downhill slope and thereafter runs along a road having a 

10 small gradient. In this case, when the vehicle has run 
through the downhill road, the output level V rises up 
suddenly. 

Fig. 6 shows schematically the amount of variations 
in the output level V when the vehicle runs first along a 

15 road having a small gradient and thereafter runs along a 
doWnhill slope. In this case, when the vehicle starts to run 

along the downhill slope, the output level V falls down 
suddenly. 

These figures show clearly that the magnitude of the 
20 amount of variations in the road gradients is reflected on 

the amount.of variations in the outputs of the height sensor 
when the vehicle runs from the road having a small gradient 
to the road having a large gradient or when the vehicle runs 
from the road having a large gradient to the road having a 

25 small gradient. 

Therefore, when the amount of variations with time of 
the detect signal of the vehicle posture detect signal 2 is 
equal to or larger than a reference value, it may be judged 
that the gradient of the road has varied, and the 

30 illumination direction of the lamp 6 may be corrected in 

accordance with the detect signal of the vehicle posture 

detection device 2. That is, according to this way of 
correction, when the vehicle moves from the uphill or 

downhill slope to the road having a small gradient, or vice 
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versa, the illumination direction of the lamp 6 can be 

adjusted in a proper direction. 
By the way, in the present method, the control device 

4 is structured such that it can judge the amount of 
s variations in the road gradients according to the detect 

information provided by the vehicle posture detection device 
2, which can in turn simplify the structure of the 
illumination direction control device. However, the 
invention is not limited to this but, for example, a device 

10 for detecting the road gradients or the amounts of variations 
therein may be provided separately from the vehicle posture 
detection device 2 and the control device 4 may judge the 

amounts of variations in the road gradients according to the 

information that is detected by the separately provided 
15 detection device. 

Also, in order to prevent the illumination direction 

of the lamp 6 from being corrected inadvertently when a 

sudden change in the posture of the vehicle occurs 

temporarily or due to the wrong operation of the lamp 6 
20 caused by external disturbances, for example, when the 

vehicle makes a sudden start or a sudden stop, preferably, a 

threshold value with respect to time may be set in detection 
of the road gradient and, only when the amount of variations 
in the detect signal of the vehicle posture detection device 

25 2 exceeds a given reference value and such excessive state 
continues for a time equal to or more than the threshold 
value, the illumination direction of the lamp 6 may be 
corrected; or, a threshold value with respect to the running 
distance of the vehicle may be set and, only when the amount 

30 of variations in the detect signal of the vehicle posture 

detection device 2 exceeds a given reference value and such 

excessive state continues for a·distance equal to or more 
than the threshold value, the illumination direction of the 

lamp 6 may be corrected. Also, these threshold values may be 
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set in various manners, for example, they may be set as a 
constant value, or may be set as a variable which varies 

according to the speeds of the vehicle. 
Now, Fig. 7 is a flow chart of a processing to be 

5 performed by the control device 4. At first, in Step Sl, it 
is checked in accordance with the information from the 

vehicle running condition detection device 3 whether the 
vehicle is stopped or not. If it is found that the vehicle 
is stopped, then the processing advances to Step SS and, if 

10 the vehicle is found running, then the processing advances to 
Step S2. 

After the posture of the vehicle is detected by the 

vehicle posture detection device 2 in Step S2, in Step S3, it 
is checked from the amount of variations with time in the 

15 detect signal whether the amount of variations in the 

gradient of the road is large or not. If it is found that 

the amount of variations in the road gradients is large, then 
the processing advances to Step S4 and, if not, then the 
processing advances to Step 56. 

20 In Step S4, it is checked whether a state in which 
the amount of variations of the dete~t signal supplied by the 

vehicle posture detection device 2 is equal to or more than a 
given reference value continues for a given period of time or 
longer or not. If it is found that such state continues, 

25 then the processing advances to Step SS and, if not, then the 
processing goes to Step 56. Here, when a threshold value 
relating to the running distance of the vehicle is set 

instead of setting a threshold value relating to the above­
mentioned continuing time, in Step S4, it may be checked 

30 whether a state in which the amount of variations in the 

detect signal supplied by the vehicle posture detection 
device 2 is equal to or more than a given reference value 
continues over a given running distance or not. 
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In Step 55, in accordance with the information from 

the vehicle posture detection device 2, the control device 4 
transmits to the drive control device Sa a control signal 

which causes the illumination direction of the lamp 6 to be 
5 kept in a predetermined direction, and the illumination 

direction of the lamp 6 is corrected through the drive 
mechanism 5. After then, the processing goes back to the 

first step Sl. 
Also, in Step 6, the correction of the illumination 

10 direction of the lamp 6 is not carried out but the processing 

returns to the first step Sl. 
The correction of the illumination direction of the 

lamp 6 in Step 55 is carried out by the drive device 5 based 
on the control signal transmitted from the control device 4 

15 and, as a method for executing such correction, there are 

available two methods as follows: 

20 

1) 

2) 

a method for inclining the entire lamp, and, 

a method for moving the component {such as a 
lens, a reflector, a shade or the like) of 
the optical system of the lamp. 

In particular, the method 1) is the simplest method 

that can change the illumination pattern of the lamp 6 within 
a vertical plane, in which the entire lamp is rotated about 
the rotary shaft thereof to thereby change the illumination 

25 angle of the lamp 6 with respect to a horizontal plane 
including the optical axis of the lamp. For example, in the 
method 1), there can be used a drive mechanism in which the 
right and left side surfaces of the lamp 6 are supported 
rotatably, and the rotary shaft of the lamp 6 is rotated 

30 directly by a drive source such as a motor or the like, or a 

member fixed to or formed integrally with the lamp 6 is 

rotated by the drive device 5. ·As an example of such lamp, 

there is available a lamp including a mechanism which can use 
the rotational force of the motor as the rotational force of 
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the lamp through a transmission mechanism using a worm and a 

worm wheel (for example, see Japanese Patent Publication No. 

Sho. 63-166672). 
Also, in the method 2), there is employed a structure 

5 in which the reflector of the lamp 6 is rotated by the drive 
device 5 within a vertical plane including the optical axis 
of the lamp to thereby change the direction of the reflected 
light of the reflector. For example, there is available a 
structure in which part of the reflector is rotatably 

10 supported on the lamp and, in order that a screw member 
mounted on the other part than the lamp for adjusting the 
inclining angle of the remaining portions of the reflector 
can be rotated by a motor, there is employed a transmission 

mechanism including a worm and a worm wheel (for example, see 
15 Japanese Patent Publication No. Sho. 59-195441)~ or, there is 

also available a structure in which the lens is inclined by 

the drive device 5 to thereby change the direction of the 
illumination light of the lamp that has passed through the 
present lens (for example, see Japanese Patent Publication 

20 No. Hei. 7-37405). Here, instead of inclining the whole of 
the reflector and lens, part of them may be controlled in 

position to thereby change the main portions of the 
illumination light in a desired direction. 

Also, when a shade is interposed between the 
25 reflector and lens, the shade may be moved by the drive 

device 5 to thereby change a light and shade boundary in the 
light distribution pattern of the lamp 6 in the vertical 
direction (for example, see Japanese Patent Publication No. 
Hei. 7-29401). 

30 Further, there are also possible other various 
embodiments according to the combinations of the optical 

components of the lamp 6; for example, the reflector and 

light source, the lens and reflector, or the lens and shade 

may be moved together by the drive device 5 to thereby change 
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the direction of the illumination light of the lamp in the 

vertical direction. 
In addition, in either of the method 1) or 2), of 

course, the illumination direction of the lamp 6 can be 

5 controlled in stages or continuously. 
Now, Fig. B is a graphical representation in which, 

when the vehicle runs down along a downhill slope from a road 
having a small gradient and runs again for a short time along 
a road having a small gradient and, after then, it stops, 

10 there are shown the respective amounts of variations with 
time in the output level V of the height sensor, in the 
illumination angle a of the lamp 6, and in the output signal 
vs of the vehicle speed sensor. Here, in the graph shown in 

the upper stage of Fig. B and showing the amount of 

15 variations in the output level v, reference character rvaJ 
represents a detect level detected on the downhill slope and 

Vb represents a detect level detected on the road having a 

small gradient, while Tsh stands for a judgment time relating 
to the detection of the variations in the road gradients. 

20 Also, in the graph shown in the middle stage of Fig. 8 and 

showing the amount of variations in the illumination angle a, 
aa expresses an illumination angle when the vehicle is 
running on the slanting slope, while ab expresses an 
illumination angle when the vehicle is standing still. 

25 Further, in the graph shown in the lower stage of Fig. 8 and 
showing the variations in the output signal vs, a period Tm, 

during which pulse trains continue, stands for a period 

during which the vehicle is running, whereas a period To, 
during which no pulse train exists, represents a period 

30 during which the vehicle is standing still. · 

In this example, when the vehicle runs from a road 

having a small gradient into a downhill slope, the amount of 
variations in the output level V of the height sensor is 
equal to or more than a reference value and such high 
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variation amount state continues for a time equal to a 
judging time Ts or longer. Therefore, the illumination angle 
of the lamp 6 is corrected from zero to ea after the passage 
of a time Tsh. And, when the vehicle runs into a road having 

s a small gradient. after the vehicle has run through the 
downhill slope, the variation amount of the output level V of 
the height sensor is equal to or more than a reference value 
and such high variation amount state continues for a time 
equal to a judging time Ts or longer. Therefore, the 

10 illumination angle of the lamp 6 is corrected from ea to zero 
after the passage of the time Tsh. After then, if the 
vehicle is caused to stop in a period To, then the 
illumination angle of the lamp 6 is corrected according to 

the then posture of the vehicle. For example, when the 
15 loading condition of the vehicle is varied by unloading the 

cargo, the illumination angle of the lamp 6 is corrected to 

an angle of 6b. 
As described above, a threshold value (which is 

expressed as Ls) of the running distance can be substituted 

20 for the judging time Tsh, the illumination angle 6 can be 
corrected when the vehicle runs continuously for a distance 

equal to or larger than the threshold value Ls with the 
detect level of the height sensor remaining higher than the 
reference value, or the threshold value can be caused to vary 

25 with respect to a vehicle speed vs in accordance with an 

equation Ts = Ls/vs (~0). 

Also, in the above description, for the convenience 

of explanation, the number of height sensors to be provided 
on the vehicle is set as one. However, this is not 

30 limitative but other various embodiments are also possible, 

for example, some of a plurality of sensors provided in the 

front and rear portions and/or right and left portions of the 
vehicle can be selected and the detect signals of the 

selected sensors can be used. In particular, out of sensors 
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respectively provided in the front and rear portions of the 
vehicle as well as in the right and left portions thereof, 
the sensors provided in the right and left direction can be 
selected and the average value of the selected sensors can be 

5 used; or, out of four sensors which are respectively provided 

in the front, rear, right and left portions of the vehicle, 
there can be selected a pair of sensors positioned diagonally 
with·respect to each other in a quadrangle having four 
vertices respectively consisting of the positions of the four 

10 sensors (for example, a pair of a left and front sensor and a 
right and rear sensor, or a pair of a right and front sensor 
and a left and rear sensor), and only the detect signals of 
the thus selected pair of sensors can be used; or, there can 

be used only the detect signals of two sensors which are 

15 respectively positioned in the front and rear portions of the 
vehicle and are also positioned on the same straight line 

extending in the longitudinal direction of the vehicle (for 

example, sensors which are positioned in the front and rear 
portions of the vehicle on the right or left side of the 

20 vehicle). 

Now, in Figs. 9 and 10, there are shown the first and 
second embodiments of a vehicle lamp illumination direction 
control device according to the invention. 

In particular, Fig. 9 shows a block diagram of a 
25 vehicle lamp illumination direction control device according 

to the first embodiment of the invention. In the present 
embodiment, the vehicle posture detect member 2 is composed 
of four height sensors 9 which are respectively provided in 

the neighborhood of the front and rear as well as right and 
30 left wheels of the vehicle. 

Also, the control device 4 includes a microcomputer 
10 into which there are input the detect voltages of the four 
height sensors 9, and the output signals of a vehicle speed 

sensor 11 corresponding to the previously described vehicle 
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running condition detection device 3. When a turn-on switch 
12 for the lamp 6 is put into operation, a supply voltage 
from a constant voltage supply circuit 13 and a reset signal 
from a reset circuit 14 are supplied to the microcomputer 10. 

5 Also, a non-volatile memory 15 (such as an electrically 
erasable EEPROM, or the like) for storing control programs 
and data values therein) and an oscillator 16 used to 
generate a clock signal are additionally attached to the 

microcomputer 10. 

10 And, into the microcomputer 10, there is input by 
switch device 17 a select signal which is used to instruct 
whether the above-mentioned control on the illumination 
direction of the lamp is to be carried out or not. The 

reason for such input of the select signal is as follows: 
15 that is, when a lamp is mounted on a vehicle and the 

illumination direction of the lamp is initially adjusted, or 

when the lamp is inspected, if the above-mentioned correction 

control on the illumination direction of the lamp is carried 
out, then the adjusting operation and inspection are 

20 difficult to perform. In this case, by operating the switch 
device 17, the illumination direction of the lamp may be set 
in a non-control state in which no correction control is 
carried out (for example, in a state in which the 
illumination angle of the lamp is fixed at a given angle). 

25 Here, if the detect data of the height sensors 9 in the 
initial adjustment time are stored in the above-mentioned 
memory 15, then the illumination direction of the lamp in and 
after the initial adjustment time can be controlled with the 

vehicle posture in the initial adjustment time as a 
30 reference. 

A rudder resistance network 18, which corresponds to 
the above-mentioned drive control device Sa, is used to 
convert the output signal of the microcomputer 10 into an 

analog signal and transmits it to actuators 19 and 19' which 
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are disposed downstream thereof. In this case, there is 
employed an actuator of a current input type and the lamp or 
the components thereof are driven by these actuators 19 and 

19' to thereby correct the illumination direction of the 
5 lamp. Here, one actuator 19 is used to control the 

illumination direction of the lamp provided on the right side 
of the front portion of the vehicle, while the other actuator 
19' is used to the illumination direction of the lamp 
provided on the left side of the front portion of the 

10 vehicle. 
Now, Fig. 10 shows a vehicle lamp illumination 

direction control device 8A according to the second 
embodiment of the invention, in which there are used a 

potentiometer and a direct current motor as the actuators 
15 thereof. Since most of the second embodiment is similar to 

the first embodiment, the similar portions thereof are given 

the same designations as the corresponding portions of the 

first embodiment and thus the description thereof is omitted 
here. 

20 In the present embodiment, there are provided two 
motor drive circuits 20 and 20' which correspond to the 

above-mentioned drive control device Sa and are respectively 
used to control the rotational movements of two motors 21 and 
21' in accordance with a control signal output from the 

25 microcomputer 10. 

In this case, the drive mechanism 5 is composed of 

the motors 21 (21') and potentiometers 22 (22'). For 
example, when a reflector disposed within the lamp is 

inclined in a vertical plane including the optical axis 
30 thereof to thereby change the illumination direction of the 

lamp, the reflector is inclined by the motors 21 and 21' and 

then the inclining angle of the reflector is detected by the 

potentiometers 22 and 22' (including AID conversion and the 

like) and is input to the microcomputer 10. That is, the 
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microcomputer 10 continues to transmit the control signal to 

the motor drive circuits 20 and 20' until the inclining angle 
of the reflector detected by the potentiometers 22 and 22' 

becomes a target angle. 
5 Besides this, according to the invention, the lamp or 

the components thereof can be driven or controlled by use of 

a stepping motor to thereby correct the illumination 
direction of the lamp. In other words, the concrete 
structure of the drive device 5 can vary greatly according to 

10 the structure of the lamp. 
As can be clearly understood from the foregoing 

description, according to the invention as set forth in Claim 

1, since the illumination direction of the lamp can be 

corrected only when the vehicle is found standing still as 
15 well as only when it is found that the vehicle runs from a 

road having a small gradient into a road having a large 

gradient or that it runs from a road having a large gradient 
into a road having a small gradient, it is not necessary that 
the drive device have high response property and high 

20 durability, so that the cost of the vehicle lamp illumination 
direction control device or the consumption of power thereof 
cannot be increased excessively. Also, even when the vehicle 
is caused to stop on a road having a gradient, the amount of 
variations in the gradient of the road can be detected and 

25 thus, without waiting for the next stop of the vehicle, the 

illumination direction of the lamp can be corrected. 

Also, according to the invention as set forth in 
Claim 2, since the control device judges the magnitude of the 
road gradients in accordance with the amount of variations 

30 with time in the output signal levels of the vehicle posture 
detection device, it is not necessary to provide exclusive 

device for detecting the road gradients. 

Further, according to the invention as set forth in 

Claim 3, when a state in which the output signal level of the 
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vehicle posture detection device is equal to or higher than a 

given reference value continues for a given time or running 
distance, it is judged that the vehicle has run from a road 
having a small gradient into a road having a large gradient 

5 or the vehicle has run from a road having a large gradient 
into a road having a small gradient. This eliminates the 
possibility that the illumination direction of the lamp can 

be corrected inadvertently when the vehicle starts or stops 
suddenly, thereby being able to prevent the generation of the 

10 wrong correction of the illumination direction of the lamp. 
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CLAIMS 

1 1. A vehicle lamp illumination direction control 

2 device for changing the illumination direction of a vehicle 

3 lamp according to the vertical inclination of a vehicle in 

4 the advancing direction thereof, said vehicle lamp 

5 illumination direction control device comprising: 

6 vehicle posture detection device for detecting the 

7 posture of said vehicle; 
8 vehicle running condition detection device for 

9 detecting the running conditions of said v~hicle including 

10 the stationary condition thereof; 

11 drive device for directing the illumination light of 

12 said lamp to a desired direction; and, 
13 control device, when it is judged in accordance with 

14 a signal from said vehicle running condition detection device 

15 that said vehicle is in the stationary condition thereof and 

16 when it is judged that said vehicle has run from a road 

17 having a small gradient into a road having a large gradient 

18 or said vehicle has run from a road having a large gradient 

19 into a road having a small gradient, for transmitting to said 

20 drive device a signal for correcting the illumination 

21 direction of said lamp in a predetermined direction in 

22 accordance with a signal from said vehicle posture detection 
23 device. 

1 2. A vehicle lamp illumination direction control 
2 device as set forth in Claim 1, wherein said control device 

3 can judge the magnitude of the gradients of roads in 
4 accordance with the amount of variations with time in the 

5 output signal of said vehicle posture detection device. 

1 3. A vehicle lamp illumination direction control 

2 device as set forth in Claim 2, wherein, if a state in which 

3 the output signal of said vehicle posture detection device is 
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4 equal to or larger than a given reference value continues for 
5 a given time or running distance, then said control device 
6 judges that said vehicle has run from a road having a small 
7 gradient into a road having a large gradient or said vehicle 
a has run from a road having a large gradient into a road 
9 having a small gradient. 
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@ nEinrichtung zur automatiachen Scheinwerferelnstellung bei Kraftfehrzeugencc 

Elne Einrichtung zur automallschen Schelnwerferelnstel­
lung bei Kraftfahrzeugen besteht aus vier Sensoren, die 
paarweise hintereinander in Fahrtrichtung an solchen Teilen 
des Kraftfahrzeuges angeordnet sind, die auf Belastung 
ansprechen. Ole Sensoren senden dann Signata aus, die Ober. 
elnen Analog-Multiplexer und einen Analog/Digital· Wandler In 
einen Mlkroprozessor gelangen, dar die Signata auswertet, 
d.h. Dlfferenzwerte ermittelt, femer Mlttelwerte aus elner 
Reihe von Messungen errechnet und mit einem vorgegebe· 
1.1en Wert verglelchl Balm Abwelchen von dlesem Wert und 
Uberschreiten eines bestimmten Schwellwertes sendet dar 
Mlkroprozessor Slgnale aus, die Ober DlgltaUAnalog-Wandler 
mit nachgeschaiteten Operationsverstilrkern zu Schelnwerfer· 
einstellvorrichtungen gelangen und dart Ober entsprechende 
herkommllche Mittel, wie z.B. Servomotoren, eine Korrektur 
des jeweiligen zugehorlgen Scheinwerfers bewlrken. 

(31 10 094) 
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1. Einrichtung zur automatischen Korr~ktur der 8chein­
werfereinstellung bei_. Kraftfahrzeugen, 

gekennzeichnet durch folgende Merkmale: 
-die Ausgangssignale von vier·8ensoren (81, ••• 84) sind 

5 ·ednem Analog-Multiplexer (2l zugefuhrt, dessen Aus-
gang uber einen Analog/Digital-Wandler (3) mit einem 
Mikroprozessor (4) verbunden ist, 

- vom Mikroprozessor (4) f'G.hren zwei AusgM.nge (8, 8 1
) 

uber je einen Digital/Analog-Wandler (6,6'). ZU 

10 zwei OperationsverstM.rkern (7, 7'), an die·jeweils 
eine 8cheinwerfereinstellvorrichtung (9, 9') ange­
schlossen ist. 

2. Einrichtung nach Anspruch 1, dadurch gekennzeichnet, 
15 daB die vier 8ensoren (S1, ••• S4) jeweils an vier ver­

schiedenen, auf Belastung ansprechenden Punkten des 
Kraftfahrzeuges angeordnet sind. 
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13. Marz 1981 

Einrichtung zur automatischen Scheinwerfereinstellung 

bei Kraf.tfahrzeugen 

Die Erfindung betrifft eine Einrichtung nach dem Ober­
begriff des Anspruchs 1. 

Die Einstellung der Scheinwerfer eines Kraftfahrzeuges 

5 erfolgt ublicherweise in einer Kfz-Werkstatt unter zu­
hilfenahme hierfur konstruierte Gerate, wobei die eigent­

liche Ausrichtung von Hand vorgenommen wird. Das bedeutet, 

daB normalerweise eine korrekte Lage der Scheinwerfer 

praktisch nur bairn nicht belasteten Fahrzeug geg~ben ist. 

10 
Wird dieses belastet, z.B. bairn PKW durch Beladung des 
Kofferraumes, so tritt eine Verschiebung des Lichtkegels 
nach oben ein. Dadurch komrnt es zur haufig beobachteten 

Blendwirkung, trotz eingeschaltetem Fahrlicht. Eine 
15 Korrektur der Scheinwerferlage durch den Fahrer ware er­

forderlich, ist jedoch nur in Ausnahm~fallen ohne groBen 
Aufwand moglich und wird selbst dann noch durch das Fehlen 

eines festgelegten Bezugspunktes erschwert, d.h. ohne 
Hilfsgerate wird das Nachregulieren ungenau. 

Der Erf"indung liegt deshalb die Aufgabe zugrunde, eine Ein­
richtung anzugeben, die eine automatische Korrektur der 
Scheinwerfereinstellung auf eine festgelegte Hohe ermog­

licht. Die Aufgabe wird durch die im Anspruchs 1 ·angegebene 
25 Erfindung gelost. Eine zweckmaBige Ausgestaltung ist dern 

Anspruch 2 gekennzeichnet. 
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Die Einrichtung nach der Erfindung ermoglicht die 

korrekte Ausleuchtung der Fahrbahn unabhangig von der 
Belastung des Kraftfahrzeuges, die seine Lage gegenuber 
dem unbeladenen Zustand andert. Die Blendung entgegen-

5 kommender Fahrzeuge wird vermieden, der von den Lampen 
ko~~~de Lichtstrahl bleibt scharf abgegrenzt. 

Die Erfindun~ wird nun anh~nd.der beigefugten Zeichnung, 
die das Blockschaltbild eines Ausfuhrungsbeispiels zeigt·, 

10 naher erlautert. 

Die Bezugszeichen S1 ••. S4 in der Figur bedeuten vier 
Sensoren, die Uber einen Analog-Multiplexer 2 an den 
Eingang eines Analog/Digital-Wandlers 3 angeschlossen 

15 sind,. dessen Ailsgang zu einem Mikroprozessor 4 fuhrt. 

20 

Dieser besitzt ~wei Ausgange 8, 8', die uber zwei Digital/ 

Analog-Wandler 6,6' ru~t jeweils einem nachgeschalteten 
Operationsverstarker 7, 7' mit zwei Scheinwerfereinstell­
vorrichtungen 9, 9' verbunden sind. 

Die vier Sensoren sind paarweise hintereinander S1,S2/ 
83,94 in Fahrtrichtung an solchen Teilen des Kraftfahr­
zeuges angeordnet; die bei Belastung eine Lagevedinderung 
erfahren, also z.B. an Radaufhangungen oder an Sto6dampfern. 

25 Die vier Senseren konnen z.B. DehnmeBstreifen sein. 

Voraussetzung fur den Betrieb der erfindungsgemaBen Ein­
richtung ist die Festlegung der Ideal- oder Soll-Lage der 
Scheinwerfer. Dazu werden sie mittels der ublichen Hilfs-

30 mittel genau eingest!=llt und die sich dabei fur die ein­
zelnen Sensoren 81 ••. 84 ergebenden Werte im Mikr~prozessor 4 
gespeichert. Die Einrichtung arbeitet dann wie folgt: 
werden die Sensoren S1 ••• S4 durch Belastung beeinfluBt, 
so senden sie elektrische Signale aus, die Uber den Analog-
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Multiplexer 2 zum Analog/Digital-Wandler 3 gelangen und 

von dort als Digitalsignale dem Microprozessor 4 einge­

geben werden. 

5 Die Aufnahme der elektrischen Signale, die bestimmten MeB­

werten bezuglich der Scheinwerferlage entsprechen, erfolgt 

in festgelegten Zeitabst~nden von z.B. einer Minute. 
Zur Erfassung der jeweiligen Scheinwer~erlage· benotigt 

man n MeBwerte, wobei n eine ganze Zahl zwischen eins und 
1 0 .. uriendlich sein kann. ZweckmaBigerweise wird man n so 

15 

20 

groB wahlen, daB sich bei einer sinnvollen Zahl von MeB­
werten ein optimaler Mittelwert ergibt. Nach jeder Messung 

wird ein Mittelwert V der letzten n MeBwerte nach der 

folgenden Formel errechnet: 

.v (S~ ) 

wobei mit K die Anzahl der Rader 1 his 4, 

N die Anzahl der.in die obige Berechnung einbe-

zogenen MeBwerte (wird'experimentell ermittelt) 

s das von den Sensoren kommende Signal bezeich-
net ist. 

Aus den Werten VK werden Differenzen fur die Sensoren-

25 paare S1/S2 und S3/S4 ermittelt, die die Lage des Kraft­
fahrzeuges beschreiben. Diese Differenzwerte ergeben 
zwei Scheinwerfereinstellwerte. In Abhangigkeit von deren 
Vorzeichen werden gleichzeitig z.B. Servomotoren vor- bzw. 

zuruckgestellt und die Scheinwerferlageregister im Mikro-

30 prozessor 4 hoch- und heruntergez~hlt. 

Beruhen die zu den MeBwerten fuhrenden Signale auf geringen 
Belastungen, wie sie z.B. durch FahrbahnstoBe entstehen, 

so ergibt sich im. Mittel ein Differenzwert, der nur eine 
. 35 geringe Abweichung vom Wert der ·rdeallage der Scheinwerfer 
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.aufweisen, eip vorgegebener Schwellwert wird somit nicht 
Uberschri tten·, die Verstellung der Scheinwer.fer wird 

nicht ausgelost. Bei s.tarkerer· Belast,ung wird der Schwell­
wert uberschritten, der Mikroprozessor 4 sendet Signale 

5 Uber die Digital/Analog-Wandler 6, 6' und die Operations­
verstarker 7, 7' zu den jeweiligen Scheinwerfereinstell­
vorrichtungen, die dann die Lage der Scheinwerfer unter 
Verwendung herkommlicher Einrichtungen, wie z.B. von 
Schraubspindeln, die die Drehbewegung des Motors in eine 

10 Linearbewegung der Scheinwerfer umsetzen, entsprechend 
verandern. 
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Device for automatic headlight adjustment in motor vehicles 

A device for automatic headlight adjustment in motor vehicles, 

which consists of four sensors that are arranged in pairs one 

behind the other in the direction of travel on those 

components of the motor vehicle that respond to loading. The 

sensors then transmit signals, which pass via an analog 

multiplexer and an analog-to-digital converter into a 

microprocessor that evaluates the signals, i.e. determines 

differential values and additionally calculates the mean 

values from a series of measurements and compares them with a 

predetermined value. In the event of deviations from this 

value and when a specific threshold value is exceeded, the 

microprocessor transmits signals, which are fed via digital­

to-analog converters with operational amplifiers connected 

downstream to headlight adjustment equipment and bring about 

there a correction of the respective associated headlight 

using corresponding conventional means, such as, for example, 

servo motors. 
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Patent claims 

1. Device for automatic headlight adjustment in motor 

vehicles, characterized by the following properties: 

- the output signals of the four sensors (81,_84) are fed to 

an analog-multiplexer (2) and its output is connected with a 

microprocessor (4) via an analog-digital converter (3), 

-from the microprocessor (4) two outputs (8, 8 ') pass 

through a respective digital/analog converter (6, 6') to two 

operational amplifiers (7, 7'), that are each coupled to a 

respective headlight adjustment device (9, 9'). 

2. The device according to claim 1, wherein 4 sensors (81,_84) 

are arranged in each case at four different vehicle points 

responding to the load. 

- 2 -
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Device for automatic headlight adjustment· in motor vehicles 

The invention relates to a device according to the 

preamble of claim 1. 

The installation of the headlights of a motor vehicle 

usually takes place in a garage with the help of the 

appropriate instruments, wherein the actual alignment is done 

manually. This means that normally the position of the 

headlights is correct, practically, only when vehicle is not 

loaded. 

When the vehicle is loaded, for example, by filling up 

the baggage compartment of the car, a light beam is shifted 

upwards. This leads to the frequently observed blinding, 

despite the switched-on driving lights. It would require a 

correction of the headlight position by the driver but in only 

exceptional cases is it possible without much effort and is 

even more complicated by the lack of a fixed reference point, 

i.e. without auxiliary devices the readjustment is inaccurate. 

The object of the invention is, therefore, to provide a 

device that allows automatic adjustment of the headlights to a 

specified level. The object of the invention is achieved by 

the technical teaching of patent claim 1. The advantageous 

embodiment is characterized by the claim 2. 

The device according to the invention allows the correct 

illumination of the road regardless of the load of the vehicle 

that changes its position compared to its unloaded state. The 

blinding of oncoming vehicles is avoided and the light beam 

coming from the lights is sharply delimited. 

The invention will be described in more detail with 

reference to the attached drawing which illustrates the block 

diagram of an embodiment. 

In the figure, reference characters S1 ... S4 stand for 

four sensors that are connected via an analog multiplexer 2 to 

- 3 -
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the input of an analog/digital converter 3, whose output leads 

to a microprocessor 4. The microprocessor has two outputs 

8, 8' that are connected in each case with a downstream 

operational amplifier 7,7' with two headlight adjustment 

devices 9, 9' through the two digital-analog converters 6, 6'. 

The four sensors are arranged in pairs one behind the 

other Sl, S2/S3, S4, following the driving direction on those 

components of the motor vehicle that experience position 

change by loading, e.g. on wheel suspensions or shock 

absorbers. The four sensors can be, for example, strain 

gauges. 

Determination of the ideal or nominal position of the 

headlights is required for the operation of the device 

according to the invention. For this purpose, the nominal 

position is precisely set using the conventional instruments 

and the values produced by each sensor Sl ... S4 are saved in 

the microprocessor 4. The device operates then as follows: 

when the sensors Sl ... S4 are affected by loading, they 

transmit electrical signals that pass through the analog 

multiplexer 2 to the analog-digital converter 3 and from there 

are entered to the microprocessor 4 as digital signals. 

The recording of the electrical signals that correspond 

to specific measured data regarding the headlight position is 

carried out at fixed intervals of e.g. one minute. To capture 

the respective headlight position n measurements are required, 

where n can be an integer between one and infinity. 

Advantageously, n can be chosen to be so large that, when 

there are a reasonable number of measurements, an optimal mean 

value appears. After each measuring, a mean value v of the 

last n values is calculated using the following formula: 

- 1 N. \ .. ...:. ~ . v 
N '~1 

4 

Page 806 of 1228



wherein K is the number of wheels 1 to 4, 

N is the number of measured data included in the 

calculation above (to be determined experimentally) 

S is the signal coming from the sensors 

The differences for the sensors pairs Sl/S2 and S3/S4 

that describe the position of the vehicle are determined from 

the values of VK . These differential values provide two 

headlight position values. Depending on the sign of these 

values, the servo motor, for example, will be put forward or 

reset and, simultaneously, the headlight position register in 

the microprocessor 4 will be counted up and down. 

If the signals that lead to measured data are based on 

light loads such as those caused by road bumps, then it will 

result on average in a differential value that provides only a 

small deviation from the ideal headlight position value, thus 

the predetermined threshold value is not exceeded and the 

adjustment of the headlights does not occur. For heavier 

loads, the threshold value is exceeded, the microprocessor 4 

transmits signals via the digital/analog converter 6, 6' and 

the operational amplifier 7, 7' to the respective headlight 

adjustment devices, which then change the position of the 

headlights accordingly using conventional tools, such as, for 

example, spindles, which convert the rotary motion of the 

motor into linear movement of the headlights. 

- 5 -
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® nVorrichtung zur dynamiachen Einatellung der SteUunliJ von Scheinwer(am aines Fahrzeugas(c 

Gezeigt und beschrieben wird eine Vorrichtung zur dynami· 
schen Einstellung dar Stellung von ScMeinwerfern (8) eines 
Fahrzeuges in Abhiingigkeit von der relativen Position der 
Rader in bezug auf die Karosserie mit zwei Flihiern (1, 2) zur 
Ueferung von derreiativen Position entsprechenden Signa!en 
und mit in Verb!ndung mit den Sche!nwerfern (8) stehenden 
Beliitigungsorganen (7), wobei die Bet!Uigungsorgane (7) 
durch eine Steuervorrlchtung (6) steuerbar sind und wobel die 
Steuervorrlchtung (6) durch das Position!jsignai Ober ein 
TiefpaBfilter (4) unerwlinschte Frequenzen des Posltfonssi· 
gnales ableitbar sind. Urn bei Fahrzeugen eine angenehme 
Nachtfahrt unter allen Fahrbedlngungen und unabhanglg vom 
StraBenzustand zu errnoglichen, waist das Filter (4) Filterele· 
mente (11 bis 14) auf, uberdie einevariable Charakteristikder 
Frequenzabtrennung in Abhiingigkeit von der Amplitude der 
Positionsslgnale der FOhler (1, 2) gewahrleistet ist 
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, :J..). Vorrichtung zur dynarnischen Einstellung der StelJ ung 

von Scheinwerfern eines Fahrzeuges in Abhangigkeit 

von der relativen Position der Rader in Bezug auf 

die Ka~osserie, mit mindestens einem Flihler zur 
Lieferung eines der relativen Position ent­

sprechenden Signales und mit in Verbindung mit 

den Scheinwerfern stehenden Betatigungsorganen, 

wobei die Betatigungsorgane durch eine Steuervor­

richtung steuerbar sind und"die Steuervorrichtung 

dura~ das Positionssignal tiber ein TiefpaBfiltcr 
SChaltbar ist und wobei uber das TitdpaJ3filt.cr 

unerwiinschte Frequenzen des Positi011SSigt1ales ub­
leitbar sind, d a d u r c h g e k e n n -

z e i c h net daB das Filter (4;104).Filter-
elernente· ( 11 bis 14; 111 bis 114) aufweist und daB 

U.ber die ,Fil terelemente ( 11 bis 14; 111 bis 114) 

eine variable Charakteristik der Frequenzabtrennung 

in Abhangigkeit von der Amplitude der Positions­

signals der FUhler (1,2;101,102) gewahrleistet ist .. 

Telcfon: [0221}1ll041 • Telex: 8882307 dopo d ·lnlegramm: OompDh!nl Koln 
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2. Vorrichtung nach .Anspruch 1.r dadurch gekennzeichnet, 

daB das Filter (4;104) Schwellwertelemente (11,12; 

111,112) aufweist, Uber die mindestens eine Ampli­

tudenschwelle (s1 , s 2) definierbar ist, fUr die 

das Filter (4;104) eine Grenzfrequenz vorbestimmt. 

3. Vorrichtung nach Anspruch 1 oder 2, dadurch gekenn­

zeichnet, daB die Grenzfrequenz des Filters (4;104) 
. . 

flir eine Amplitude Uber den Amplitudenschwellen 

(s1 ,s2) etwa 2Hz und fUr eine Amplitude unter den 

Amplit:udenschwellen (s 1,s2) e~wa 0,3 Hz betragt. 

4: Vorrichtung nach einem der AnsprUche 1 bis. 3, da­
durch gekennzeichnet, da~ das Filter (4;.1 04) 

elektrisch ist und ein L-formiges RC-Glied (5;105) 

aufweist, daB das RC-Glied (5~105) aus einern · 

Serienwiderstand (9;109) und einem Parallelkonden­

sator (10;110) besteht, daB dem Serienwiderstand 

(9; 1 09) eine Antiparallelscha·ltung zweier. Gleich­

richter (11,12;111,112) parallel geschaltet ist und 

daB tiber die Innenwiderstande in Durchgangsrichtung 
die Amplitudenschwellen · {s 1 ,s2) festlegbar sind. 

5. vorrichtung nach einem der An~prUche 1 his 4,. wobei 

tiber Filterelemente zwei Amplitudehschwellen fest­

legbar sind, die mit den Bewegunge~ der Ka~osserie 

in Bezug auf die Rader in Beziehung stehen, dadurch 

gekennzeichnet, daB die Absolutwerte der Amplituden­

schwellen (s 1,s2J unterschiedlich sind, daB namlich 
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der Absolutwert der Amplitudenschwelle (s 2) fur 

die durch Beschleunigungen erzeugten Bewegungen 
. . 

unter dem Absolutwert der Amplitudenschwelle (s1) 

fur die durch Verzogerungen erzeugten Bewegungen 

liegt. 

6. Vorrichtung nach einem der Anspruche 1 bis 5, da­

durch gekennzeichnet, daB die Grenzfrequenz des 

Filters (4;104} 1 bis 2 · Hz fur Schwankungen 

des Posi~ionssignales (SE) betragt, die die Ainpli­

tudenschwelle (s 2) fur die Beschleunigung odcr dle 

Amplitudenschwelle (s 1) fur die Verzogerung uber- . 

schreiten und daB die Grenzfrequenz im ubrigen, d·.h. 

wenn die Schwankungen weder die eine noch die andere 

Amplitudenschwelle (s1 , s 2)Uberschreiten, 0,15 Hz 

betragt. 

7. Vorrichtung nach Anspruch 5 oder 6, dadurch gekenn­

zeichne·t, daB das Filter (104) elektrisch ist und 

ein L-formiges RC-Glied (10"5) aufweist, daB das 

RC-Glied (105) aus einem Serienwiderstand (109) und 

e"i,nem p·arallelkondensator ( 11 0) besteht, daB dem 

S.erienwiderstand (1 09) eine Antiparallelschaltung 

zweier Gleichrichtereinheiten (111,112) parallel 

geschaltet ist und daB die Gleichrichtereinhe~ten 

(111,11.2) verschiedene Innenwiderstande in Durch­

gangsrichtung aufweisen, so daB die ·Anlplituden­

schwellen ~s 1 ,s2 ) festgelegt sind. 

Page 813 of 1228



- 4 -

. . . ... . . . . . - .. .. . . ._,.. . . . . . . . . ..... . . .. .. 
. . . . . . . . . . ... 

3129891 

8. Vorrichtung nach Anspruch 7, dadurch gekenn-· . 

zeichnet, daB die Gleichrichtereinheiten (111, 

112) ·jeweils ms~rere voneinander verschiedene 

Einheit·sgl.eichrichter aufweisen. 

9. Vorrichtung nach einem der Ansprliche 1 bis 8, 

dadurch gekennzeichnet, daB als Gleichrichter 

(11,12;111,114) Dioden vorgesehen sind. 

10. Vorrichtung nach einem der Anspruche 1 bis 9, 

dadurch gekennzeichnet, daB die Gleichrichter 

(11,12r111,112) jeweils in Serie mi~ ·einem Ein­

stellwiderstand (13,14;113,11-4) geschaltet sind. 
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Vorrichtun~ zur dynamischen Einstellung der 
Stellung von Scheinwerfern eines Fahrzeuges 

Die. Erfi~dung betrifft eine Vorrichtung zur 

dynamischen Einstellung der Stellung von Schein­
werfeirn ·eines Fahrzeuges in Abhangigkeit von der 

relativen Position der Rader in Bezug auf die 

5 .Karosserie, mit mindestens einem Fuhler zur 

Lieferung eines der relativen Position entsprechenden 
.signales und mit in Verbindung mit den Schein­
werfern stehenden Betatigunqsorganen, wobe;i die 

JJeta:tigungsorgane durch eine Sl:euervorri.chtHn~ 
10 steuerbar sind und die Steuervorrichtung durch d.u; 

Positionssignal Uber ein 'l'iefpaBf:lltcr scha)tbac 
ist wid· wobei tiber das TiefpaBfilter unerwlinscht~ 

Frequenzen des Positionssignales .ableitb~r sind,ins­

besondere flir ein Auto. 

15 Man hat bereits Vorrichtungen fur die Korrektur der· 
s·cheinwerferstellung eines Fahrzeuges gebaut I wouei 

einige statisch, e~nige dynarnisch waren. 

Die statischen Korrekturvorrichtungen haben eine 
20· relativ lange Ansprechzeit und verstcllen d.ic 

Scheinwerfer des pahrzeuges abhangig von der J,p.s1: · 

und deren 'Verteilung zwischen Vorder- und Hinter­

achse·. Eine solche Vorrichtung kann nicht tatig 
.werden, wenn das Fahrzeug sich bewegt. 
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Es sind auch schon Vorrichtungen mit dynamischer 
Einstellung konstruiert worden, um eine adaquatE? 

Position der Scheinwerfer bei allen Fahrbedingungen 
des Fahrz~ug~s zu gewahrlei.sten. Eine Vorrichtu~g 

5 hat Korrekturorgane in Verbindung mit den Schein­
werfern und funktioniert durch Schwerkraft ( z·. B. 
Pendel). Diese Vc;>rrichttmg hat den Nachteil, daB sie 

die Scheinwerfer nicht pas send einstellen kann ,. wenn 

das Fahrzeug auf einem Abhang rollt. 

10 Andere dynamische Einstellvorrichtungen haben Ftihler 

tiber die die relative Position beim Schwanken oder 
Schaukeln von vorn nach hinten bei der Karosserie 
in Bezug auf die Rader feststellbar ist. Diese Ftihler 
wirken tiber ein Korrekturfilter. auf Betatigungsorgane, 

·15 die die Position der Scheinwerfer abhangig von·dem 

durch die Fiihler g~lieferten Signal andern ~allen. 
~inige Vorrichtt~ngen sind hydraulisch :und in diesem 
E'a~l wird die Filterung der un~rwtinschten Signale mit 
erhohter Frequenz (insbesondere de-rjenigen. aufgl:Und 

20 von Bewegungen des Fahrzeuges auf Pflaster) an den· 

Leitungen des hydraulischen Sysil;:ems vorgenommen. Wenn 

die Einrichtung· zur Verstellunif elektr.:!-sch ist, be­

wirkt man die Filterung durch ein elektrisches.Tief­

paBfilter. 

25 Die Storerscheinungen aufgrund des Wegezustandes und 
der Fahrzeugbedingungen, die eine Korrektur der 
Stellung der Scheinwerfer verlangen, sind zahlreich: 
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- Pflaster verursacht Storungen mit relativ 
hoher Frequenz von 5 bis 15 Hz; 

-Locher und Schwellen. konnen stampfschwingungen· 
' ·von 5 bi~ 10 Hz verursachen, aber diese 

Storungen sind relativ selten und fur die Fahr­
weise relativ wenig hinderlich; 

- plotzliche Besdhleunigungen und Bremsungen 
bringen Schwankungen in der Grossenordnung 
von 1 bis 2 Hz mit sich. 

Hl' Jensei ts von 15 Hz sind di,e Schwingungen des Fahrzeugt:!s 

wegen der Ansprechzeit des Auges, das diese ·schnellen 
.Anderungen 'der Scheinwerferposition automatisch inte­
griert, nicht hinderlich. Die weniger hohen Frequenzen 

zwischen 2 und 15 Hz werden in einem gewissen Umfang 

1 5 durch die Federung d·es Fahrzeuges gef il tert und ge­
l~ngen daher in abgeschwachter ·Farm an·die Scheinwerfer. 
Jedoch bleiben diese.Frequenzen .auch in abgeschwachter 
Form lastig. 

20 Die bisher eritwickelten Einstellvorrichtungen haben den 
ernsten Nachteil einer Phasenverschiebung zwisc~en dei 

Zeit des Schaukelns des Fahrzeuges und der Reaktion 
der Korrekturvorrichtung bei Erscheinungen, deren 

Frequenz gleich oder hoher ist als die Grenzfrequen~ des 

25 die F.:llterung bewirkenden Systems. Wenn z.B. die Grenz­

frequenz 2 Hz ist, gelangen schnellere Phanomene als 
diejenigen·aufgrund von 'Pflaster, obwohl sie durch die 
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Filterung abgeschwacht sind, trotzdem zu den Be­

tatigungsorganen der Scheinwerfer und konnen so durch 
die Phasenvcrschiebung pestimmte.physiologische un­

behnglichkeiten mit sich bringen. Be_i Bewegungen des 

5 Fahrzeuges auf Pflaster kann die Korrektur gerade 

gegenphasig in Bezug auf Stampfschwingungert des F~hr­

zeuges eingreifen. Die Schein:werfer sind z.B. gerade 

in dem Augenblick nach oben orientiert, in dem das 

Vorderteil der Karosserie des Fahrzeuges auch eine 

10 Bcwegung nach oben ausf.i.ihrt. 

Eine andere Unannehmlichkeit der vorhandenen Einstell­

vorrichtungen besteht da~in, daB bei schnellen 

Phanomenen ihre Korrekturorgane standig gefordert 

werden und so die Lebensdauer relativ gering ist. 

15 GemaB der,Erfindung soll eine Vorrichtung zur dyna-

mischen Einst~llung der Scheinwerfer eines·Fahr-
zcuges geschaffen werden, die die oben erwahnten 

•. ' Nachteile nicht besitzt und eine angenehme Nacht-
•. 

fahrt unter allen Fahrbedingungen und unabhangig 
20 vam StraBenzustand -zulasst. 

Die erfindungsgemaBe Vorrichtung ist dadurch gekenn­

zeichnet, qaB das Filter Filterelemente aufweist und 

daB .tiber die Filterelemente eine variable Charak­

teristik der.Fre<a1J:enzabtrennung in Abhangigkeit von 

25 der Amplitude der Positionssignale der Fuhler gewahr­

leistet ist. 
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Dank.dieser Merkmale ist die erfindungsgemaBe vor-

richtung in der Lage, eine Unterscheidung vorzunehmon 
zwischen den Erscheinungen, die eine Korrektur ver­
langen und denjenigen, bei denen eine Korrektur ·aufgrund 

5 der unv.ermeidlichen Phasenverschiebung, die es zwischen 

dem St9rphanomen und der Korrektur der Scheinwerfer 
geben whrde, unerwiinscht ist. 

Eine erste Ausfuhrungsform der Vorrichtung ist dadurch 

10 gekennzei9hnet, daB das Filter Schwellwertelemente 
aufweist, uber die mindestenE! eine Amplitudenschwelle , 
definierbar ist, fur die das Filter eine Grenzfrequenz 

vorbestimmt. Auf diese Weise konnen die Merkmale des 

Filters mit Genauigkeit den verschiedenen Storc~-
15 scheinungen -angepaBt werden, die eine Verstellung der 

Scheinw~rferposition verlangen. 

Eine we-itere vorteilhafte Ausfuhrungsform ist dadurch 
·gekennzeichnet, daB die Grenzfrequenz des Filters fur 

eine Amplitude tiber den Ampli~udenschwellen etwa 

20 2 Hz und fur eine Amplitude unter den Amplituden­

schwellen etwa 0,3- Hz betragt. So werden die Hoch­
frequenzsignale zwischen 2 und 5 Hz und mit schwacher 
Amplitude aufgrund einer Bewegung auf Pflaster z.B • 

. nicht beriicksichtigt und konnen daher auch nicht der 

25 Fahrannehmlichkeit schaden. 
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Eine bevorzugte Ausftihrungsfor.m der Erf~ndung i~t 

dadurch gekennzeichnet, daB das Filter e+~ktrisch 

ist und ein L-formiges RC-Glied aufweist, daB.das· 

R~-Glied aus einem Serienwiderstand und einem Parallel-

S kondensator besteht, daB dem Serienwiderstand eine 
Antiparallelschaltung zweier Gleichrichter parallel 
9c•sc:haltct ist ~nd daB tiber die Innenwiderstandc in 
Du.rchgangs.r.Lchtung die Amplitudenschwellen festlegbar 
sind. 

10 GemaB einem anderen Merkmal sind die Gleichrichter 

Dioden. Vorteilhafterweise sind die Dioden in Serie 

mit einem Widerstand fiir die E·instellung der Abschalt­

schwelle geschaltet. 

Die Ausfuhrungsform, di~ beschrieben wir¢1., hat den Vor-

15 teil, daB sie leicht an eine ·statische· Einstellvor""" 

richtung fur die Posit~on von Scheinwerfern eines Fahr­
zeuges mittels Benutzung von zwei einfachen Dioden 
und von zwei Widerstanden angepa;Bt werden kann,· deren 
Kosten n.Lcht sehr hoch sind. 

20 Man konnte aber beobachten, daB der absolut~ Wert 

der genannten Schwellen ausreichend hoch sein muB, urn 

die Schwankungen mit geringer Amplitude auszu­
schalten, die sich z.B. ergeben, wenn das Fahrzeug auf 

Pflaster fahrt, insbesondere bei mittleren Geschwindig-

25 keiten. Daraus ergibt sich, daB in bestimmten Fallen 

Bewegungen mittlerer Amplitude aufgrund von Be­

schleunigungen oder Verzogerungen des Fahrzeuges 
nicht mehr berucksichtigt werden, und daB die Ein­
richtung in diesen Fallen nicht eingreift, um die· 

30 Position der Scheinwerfer zu regeln. Dieser Ein-
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~tellungsmangel bei solchen Bewegungen wird umso Uistiger, 

je bedeutsamer Reichweite und Genauigkeit der Schein­
werfer werden. 

In einer zwedten Ausfuhrungsform beabsichtigt die Er-
5 findung daher, eine Vorrichtung. zur dynamischen Ein­

stellung der Scheinwerfe~ eines Fahrzeuges abhangig von 

der relativen Position -der Rader in Bezug auf die 
Karosserie zu liefern, wobei·die Reaktion der Vor­
richtung bei Bewegungen mit geringer Amplitude wirksam 

1 0 unterdruckt wird,. wie z .B. Bewegungen, die mit de·r Fahrt 

uber Pflaster oder Schwellen in Verbindung stehen. Dit:: 

Vorric"htung sell dabei eine wirksame dynami~che Ein­

stellung·bei anderen Bewegungen mit geringer oder 
mittlerer Amplitude gewahrleisten, zumindest in den 

15 Fallen, die fur das·Fahren und die Sicherheit auf· der 
StraBe wichtig sind. 

Die Erfindung bezieht sich daher auch a1,1f .eine zweite 

Ausfuhrungsform einer Vorrichtung des obigen Typs, bei 
der Bestaridteile zwei AIDplitudenschwellen definieren, 

20 welche mit den Bewegungen der Karosserie in Bezug auf 
die Rader in Verbindung stehen, fur deren jede das Filter 

~ine Gr~nzfrequenz bestimmt. Diese Vorrichtung ist da­

durch gekennzeiohnet,·da.B die Absolutwerte der Amplituden­

schwellen unterschiedlich sind, daB namlich der Absolut-

25 'W~rt der Amplitudenschwelle fi,ir die durch Beschleunigungen 

erzeugten Bewegungen unter dem Absolutwert.d~r.Ampli­
tudensc~welle fur die durch verzogerungen erzeugten Be­
wegungen. liegt. So wird die Schwelle in Be~ug auf Sit.Jll<llll 
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in Verbindung mit einer Beschleunigung 'festgelegt auf 

einen ausreichend schwachen Wert, urn auf geringfugige 

Beschleunigungen anzusprechen, die fu~ Fahrer ent~ 

gegenkommender Fahrzeuge lastig 'sind; wahrend die 

5 Schwelle fur Signale in Verbindung mit· einer Bremsung 
oder Geschwindigkeitsabnahme eine sehr groBe Amplitude 
hat. Uberraschenderweise hat man festgestellt., daB bei 

einer solchen Regelung der Werteder Schwellen ein. 

komplettes Verschwinden der unerwlinschten Reakti9nen 

10 erzielt wird, die ein SchwankeJ?.-hervorrufen, z.B. bei 

einer Fahrt Uber Straflenpflaster, wobei eine wirksame 
Einstellung der Scheinwerfer auf die durch eine noch 

so geringe Beschleunigung hervo~gerufenen Bewegungen ge­
wahrleistet wird, was insbesondere die Sicherheit auf 

15 der StraBe wesentlich·erhoht. 

Andererseits stellt man fest, daB die Vorrichtung bei 
geringen Verzogerungen keine Korrektur der Sc~ein­
werferstellung bewirkt. Dies ist nicht lastig, weil 

~ich in diesem Fall das Lichtblindel ·senkt, was keinen 

20 Nachte-il fur die Sicherheit auf der StraBe nach sich 

zieht. 

GemaB einer vorteilhaften·Gestaltung der zweiten Aus­

fUhrungsform der Erfindung betragt die Grenzfrequenz 
des Filters 1 !:?is 2 Hz bei e;Lnem Signal, das· die 

25 Schwelle fur die Beschleunigung ube~schreitet,. oder 
einem Signal (mit entgegengesetztem Vorzeichen das 

die ·andere Schwelle £lir die Verzogerung uberschreitet, 
wahrenq die Abschal tfrequenz 0,15 H.z betragt, wenn das 
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S.igna1 nicht gemaB seinem Vorzeichen die eine oder 
andere ·Schwelle uberschreitet. 

So Werden die Signale zwischen 0,15 und 2 Hz mit 
~chwadhter Amplitude, die sich aus der Bewngung auf 

5 Pflaster ergeben, nicht berUcksichCigt. Dagugen wird 
. e.in Beschleunigungssignal mit· einer Freq1:1enz in der 
Eangor~ung ~on·1 Hz und einer Amplitude, die kaum hoher 
ist als diejenige der Signals, die sich durch Bewegung 
auf.dem Pflaster ergeben, berucksichtigt und es erfo~gt 

1 o e.in Eingreifen der Stellvorrichtung fur die Korrektur 
der Scheinwerferposition. vorteilhafterweise ist dabei 

.die Vorrichtung so konstruiert, daB das Filter elek-. 
trisch ist und ein L-formiges RC-Glied aufweist, daB 

. . 
das RC-Glied aus eine:m Serienwiderstand und einem 

15 Parallelkondensator besteht, da.B dem·Serienwiderstand 
eine Antiparallelschaltung zweier Gleichrichterein­
hciton parallel g~sohaltet iat unu daB dlu lao iuhr l.l-·hl t't­

~ii:lheiten versehiedene Innenwiderstande in Durchgango­
.richtung aufweisen, so daB die Amplitudenschwellen 

20 festgelegt sind. 

Der Unterschied zwischen den Innenschwellen kann z.B. 
erzielt werden, indem man in der eineh Gleichrichter­
einheit, namlich derjenigen, die das elektrische Signal 
durchUiBt, das mit den relativen Positionen verbunden 

25 ist, welche der Bremsung o~er der Verzogerung ent-
. sprechen, eine Anzahl von Einheitsgleichrichtern an­
·bringt, die gr~Ber ist als die der anderen Gleich­
richterein~eit. 'Als Variants kann man Einheitsgleich­
richter verwenden, z.B. Dioden, die verschiedene Innun­
schwellen haben. Die Gleichrichter jeder Einheit sind 

3Q vorzugsweise in Serie geschaltet mit einem Einstell-
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widerstand." 

Zum besseren Verstandnis _der Erfindung werden nach-· 

stehend zwei Ausfuhrungsformen anli~nd der beigefugten 
Zeichnung beschrieben; es zeigt: 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

ein Grundschaltbild einer Vorrichtung gemaB 

einer ersten Ausfuhrungs~orm der Erfindung, 

ein Dia,gramm, das den Betrieb der Vorrichtung 
gem. Fig. 1 durch den Vergleich von zwei Kurven 
zeigt, 

ein Grundschaltbild eine:i: Vorrichtung gemaB 
einer zweiten Ausfuhrungsform dei Erfindung 

und 

ein Diagramm analog demjenigen der Fig. 2 zur 

Darstellung des ~etriebs der vorrichtung gemaB 

Fig. 3. 

Die in Fig. 1 dargestellte Vorrichtung hat einen ersten 
.E'iihllH: 1 zwischen der Vorderachse und der Karosserie des 
Fahrzeuges., urn eine relative Bewegung zu entdecken. Ein 
ent.sprcchender Fuhler 2 befindet ·sich an der Hinter-

20 achse. 

Die von den Fuhlern 1,2 erzeugten Signale werden in 

einer Mischstufe 3 behandelt, in der ein Signal er­
zeugt wird, das die Schwingung.oder Schaukelbewegung 

. . 
des Fahr~euges. im Verlauf seiner Bewegung darstellt. 
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Der Ausgang der Mischstufe 3 ist mit einem Tiefpa.B­

filter 4 verbunden, das in diesem Beispiel durch 
ein nc.:..Glied 5, da:s in L-Form montiert ist, gcbildot 
wird. 

~ Der Ausgang des Filters 4 ist mit einer Steuer- und 
Verstarkervorrichtung 6 verbunden, die ein Leistungs­

s.ignal an Betatigungsorgane 7 abgibt, welche Bewegungen 

der Scheinwerfer 8 hervorrufen. 

Das Filter 4 hat einen Serienwiderstand 9 und einen 
.1 0 Parallelkondensator 10. Dem Serienwiderstand-9---sind 

zwei antiparallel geschaltete Dioden 11 und 12, die je.­
weils in Serie mit einem Einstellwiderstand 13 und-14 

liegen, parallel geschaltet. 

Wenn die Amplitude des Eingangssignals des Filters 4 

15 ~ie Amplitudenschwellen s 1 ,s2 der Dioden 11 und 12 

uberschreitet, werden diese fur entsprechende Signale 
du~chgangig, so daB der Wert des Serienwiderstandes 
des RC-Gliedes 5 sinkt.Die Zeitkonstante RC sinkt 
ebenfalls und die Grenzfrequenz wird hoher. Das 

20 Filte~ 4 bewirkt also eine Abstufung seiner Grenz­

frequenz in Abhangigkeit von der Amplitude des 

Signals, das_ ihm geliefert wird. 

In- _dem dargestellten Fall, in dem man handelslibliche 

Dioden 11,12 verwendet, isi;_deren Innenwiderstand 
25 nicht.ausreichend, urn eine Grenzfrequenz von 2Hz zu 

erzielen. Deshalb sind die Einstellwiderstande 13 und 
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. . 
Der Betrieb der Vor:;-ichtung geht aus Fig. 2 "hervor:. 

fe sei die Frequenz ~es Eingangssignals SE des 
Filters 4 und fc diejenige des Ausgangssignals ss. 

5 Man sieht, daB wahre~d der Zeit A die Frequenz fe 

des Eingangssignals unter der Gfenzfrequenz fc des 
Filters 4 liegt. So ist das Signal am Ausgang unein­
geschrankt wiederhergestellt •. Dieser Fall findet bei 
einer statischen Korrektur An~endung, z.B. wenn die 

10 Belastung des Fahrzeuges geanaert wird. 

Wahrend der Zeit B ist die Frequenz fe hoher als die 

Grenzfrequenz des Filters, aber die Amplitude des_ 
Eingangssignals liegt unter den Amplitudenschwellen 

s 1 , s 2 , die von den Dioden 11 und 12 geg~ben werden, 
15 so daB das Signal uneingeschrankt durch ~en Filter ·4 

gelangt. Am AusgC!-ng wird der.Mittelwert des.Eingangs:... 

signals wiederhergestellt, wogegen das Hochfrequ~nz­
signal durch das Filter 4 geloscht wird. Dieser Fall 

.entspricht dem Rollen auf Pflaster. 

20 Wahrend der Zeit C ist die Frequenz fe auch boher· ais 

die Grenzfrequenz fc, aber die Amplitude des Signals 

ubersteigt die Amplitudenschwellen 51' 52' die von 
den Dioden 11,12 gegeben werden. Das Hochfrequenz- . 

signal erfahrt keine Phasenverschiebung, sondern es 

25 wird in der Amplitude um den Wert der Amplituden-
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schwellen s 1,s2 verringert. Dieser Fall entspricht 
dem Rollen auf einem Weg, der in sehr schlet:htem 

Zustand ist .• 

Bei D handelt es sich urn brutales Bremsen auf 
5 schlechtem Weg. Sebald das·Eingarigssignal den Wert 

der Amplitudenschwellen_s1,s2 uberschreit~t, findet 
man es am Ausgang, vermindert urn den Wert der Am­
plitudensch~e:I:len s 1 ,s2 wieder. Wenn das l?hanomen 
sich hinzieht, kann man mit dem Filter 4 am Ausgang 

10 ·einen Wert erhalten, der mit dem Eingangssig:nal 

identisch ist. 

Die Grenzfrequenzen des Filters 4 konnen gewiihlt -
wer<len, z.B. fur starke-Amplituden mit 2· nz, bel 
geringen Ampli.tuden mit 0,3 Hz.. Im letztgenannten 

15 Fall ist also die Dampfung des Signals wichtig. Die 
bei h~heren.Frequenzen gegebene Phasenverschiebung 
hat keine Wirkung auf die Einstellung der Schein­

·werfer •. 

20- In Fig. 3 sieht man, daB die Vorrichtung einen ersten 
Fuhler 101 besitzt, welcher zwischen der Vorderachse 

und der Karosserie des Fahrzeuges montiert ist, urn 

die relativen Bewegungen festzustellen. Ein weiterer 

Fuhler 102 ist der Hinterachse zugeordnet. Die durch 
25 die Fuhler 1 01, 1 0 2 erzeugten Signale werden in e·iner 

Mischstuf.e ~ 03 behandelt, in der ein Signal erzeugt 

wird, welches das Schaukeln oder Schwingen des 
Fahrzeuges bei seiner Bewegung darstellt. Der Aus-
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gang der Mischstufe 103 ist mit einem TiefpaBfi~ter 

104 verbunden, das durch ein RC-Glied 1.05 in L-Form 

gebildet wird. Der Ausgang des Filters 104 ~st mit . 

einer Steuer- und Verstarkungseinrichtung 106 ver-

5 bunden, die ein Leistungssignal an Betatigungsorgane 

107 abgibt, welche die Bewegungen·der Scheinwerfer 108 

des Fahrzeuges hervorrufen. Das Filter 104 hat einen 

Serienwiders.tand 1 09· u:n.d einen Parallelkondensator 

11 0. Dem Serienwiderstand 1 09 ·ist eine Antiparallel-

10 schaltung zweier D~odeneinheiten 111,112 .parallel ge­
schaltet. Die.eine Einheit hat zwei Dioden 111 und die 

andere drei Dioden 112: Jede Einheit ist in Serie mit 

einem Einstellwiderstand 113 bzw. 114 geschaltet. 

15 Der Betrieb der Vorrichtung geht aus Fig. 4 hervor: 

fe sei die Frequenz des Eingangssignals. _SE. des 
Filters 104 und. fc diejenige des Ausgangssignals ss. 
Man sieht, ·daB in der Zeit A die Frequenz de~ Eingangs­

signals fe unter der Grenzfrequenz fc ~es Filters · 

20 104 liegt. Daher wird das Signal uneingeschrankt am 

Ausgang wiederhergestellt, was di~ Korrektur be- .· 

wirkt. Dieser Fall liegt z.B. einer einer statischen 

Korrektur vor, wenn die Last des Fahrzeuges geandert 

wird. 

25 In der Zeit B ist die Frequenz fe hoher als die Grenz­

frequenz fc des Filters, aber die Hochfrequenzamplitud~ 

des Einga~gssignals ist nicht nur geringer als der ab­

solute Wert der Amplitudenschwelle s 1 entsprechend der 
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.Verzogerung, sondern auch als der Wert der Arnplitud8n­

schwelle s 2 entsprechend der Beschleunigung, so da.B 
das Signal uneinge.schrankt den Filter 104 pas.siert. 

Affi Ausgang wird nur der mittlere Wert des Eingangs-

5 signals wiederhergestellt, wogegen das Hochfrequenz-

signal durch das Filter 104 eliminiert wird. Dieser 

Fail entspricht dem Weg auf Pflaster. 

In d~r Zeit C, die einer leichten Beschleunigung ent-

10 spricht, sieht man, da.B die Amplitude des Signals SE . 

die Amplitudenschwelle s 2 der Beschleunigung Uber­

schreitet. Dies ubersetzt sich in eine Veranderung des 
Signals s 8 am_Ausgang und infolgodessen j"n e1nc 

Korrektur der Spheinwerfer, die leicht gesenkt werden. 

15 · In der Zeit D, die einer leichten Verzogerung ent­

spricht., welche eine lmderung mit fas·t derselben Am­

plitude wie bei der·Beschleunigung C bewirkt, erfolgt 

keine Anderung des Signals Ss' weil die·Amplitude 

unter der Amplitudenschwelle s 1 bleibt. 

20 Erst wenn die Bremsung starker ist, wie in der Zeit E, 

wobei d~e Amplitudenschwelle s 1 diesmal liberschritten 

wird, geschiet).t auf der Kurve s
8 

eine A.nderung des 

Signals, als Antwort auf die Bremsung. Die Grenzfre­

quenzen des Filters 104 konnen gewahlt werden, z.B. 

25 fur starke Amplituden 1 his 2 Hz und fur schwache 

Amplituden 0, 15 Hz • 
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- 20 -

Man kann im ubrigen in vorteilhafter Weise die 

antiparallel geschalteten Dioden durch in Serie 

geschaltete Zeneraioden ersetzen. 
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DECLARATION 

I, Judith E. Taddeo, declare that I am well qualif.ied as a 

translator of German to English and that I have carefully 

prepared the attached English language translation from the 

original document: 

Offenbarungsschrift DE 31 29 891 A1 "Vorrichtung zur 

dynamischen Einstellung der Stellung von Scheinwerfern 

eines Fahrzeuges" 

[Laid-Open Document DE 31 29 891 A1 "Device for Dynamically 

Adjusting the Position of Headlights of a Vehicle"] 

filed at the German Patent Office on July 29, 1981 written in 

German and that the attached translation ·is an accurate English 

version of such original to the best of my knowledge and belief. 

I certify under penalty of perjury that the foregoing is true 

and correct. 

Signature~' A( ( ~ ~ Date April 29, 2011 

Name Judith E. Taddeo 
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@ /'Device for Dynamically Adjusting the Position of Headlights of a Vehicle" 

Shown and described is a device for dynamically 
adjusting the position of headlights (8) of a vehicle as a 
function of the relative position of the wheels in relation 
to the car body, having two sensors (1, 2) for supplying 
signals that correspond to the relative position, and 
actuating organs (7) connected to the headlights (8), the 
actuating organs (7) being controllable by a control 
device (6) and the control device (6) by the position 
signal via a deep-pass filter (4) undesired frequencies of 
,the position signal removable [sic]. In order to provide 
:,pleasant night-time driving for vehicles under all driving 
:conditions and regardless of the state of the road, the 
filter (4) has filter elements (11 through 14) via which a 
,:variable characteristic of the frequency separation is 
ensured as a function of the amplitude of the position 
signals from the sensors (1, 2). 

(31 29 891) 
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DE 31 29 891 Al 

Device for Dynamically Adjusting the Position of Headlights of 

a Vehicle 

Shown and described is a device for dynamically adjusting the 

position of headlights (8) of a vehicle as a function of the 

relative position of the wheels in relation to the car body, 

having two sensors (1, 2) for supplying signals that 

correspond to the relative position, and actuating organs (7) 

connected to the headlights (8), the actuating organs (7) 

being controllable by a control device (6) and the control 

device (6) by the position signal via a deep-pass filter (4) 

undesired frequencies of the position signal removable [sic]. 

In order to provide pleasant night-time driving for vehicles 

under all driving conditions and regardless of the state of 

the road, the filter (4) has filter elements (11 through 14) 

via which a variable characteristic of the frequency 

separation is ensured as a function of the amplitude of the 

position signals from the sensors (1, 2). 

(31 29 891) 
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Patent Claims: 

1. A device for dynamically adjusting the position of 

headlights of a vehicle as a function of the relative 

position of the wheels in relation to the body, 

comprising at least one sensor for supplying a signal 

that corresponds to the relative position, and actuating 

organs, which are connected to the headlights, the 

actuating organs being controllable by a control device, 

and the control device being switchable by the position 

signal via a low-pass filter, and undesired frequencies 

of the position signal are able to be removed via the 

low-pass filter, wherein the filter (4;104) includes 

filter elements (11 through 14; 111 through 114), and a 

variable characteristic of the frequency separation as a 

function of the amplitude of the position signals of the 

sensors (1,2;101,102) is ensured via the filter elements 

(11 through 14; 111 through 114). 
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2. The device as recited in Claim 1, wherein the filter 

(4;104) has threshold value elements (11;12; 111,112), 

via which at least one amplitude threshold (s 1 , s 2) is 

definable, for which the filter (4;104) predefines a 

limit frequency. 

3. The device as recited in Claim 1 or 2, wherein the limit 

frequency of the filter (4;104) amounts to approximately 

2 Hz for an amplitude above the amplitude thresholds (s1 , 

s 2), and to approximately 0.3 Hz for an amplitude below 

the amplitude thresholds (s 1 , s2) . 

4. The device as recited in one of the Claims 1 through 3, 

wherein the filter (4;104) is electric and has an L­

shaped RC element (5;105), the RC element (5;105) is made 

up of a series resistor (9;109) and a parallel capacitor 

(10;110), an antiparallel circuit of two rectifiers 

(11,12;111,112) is switched in parallel to the series 

resistor (9;109), and the amplitude thresholds (s 1 , s 2) 

are definable via the internal resistances in the 

throughput direction. 

5. The device as recited in one of the Claims 1 through 4, 

two amplitude thresholds, which are related to the 

movements of the body in relation to the wheels, being 

definable via filter elements, wherein the absolute 

values of the amplitude thresholds (s 1 , s2) differ in that 

the absolute value of the amplitude threshold (s2) for the 

movements produced by accelerations lies below the 

absolute value of the amplitude threshold (s 1 ) for the 

movements produced by decelerations. 

6. The device as recited in one of the Claims 1 through 5, 

wherein the limit frequency of the filter (4;104) amounts 

to 1 to 2 Hz for fluctuations of the position signal (Ss) 

that exceed the amplitude threshold (s2) for the 

3 
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acceleration or the amplitude threshold (s1) for the 

deceleration, and in all other cases, i.e., when the 

fluctuations exceed neither the one nor the other 

amplitude threshold (s1, sz), the limit frequency amounts 

to 0.15 Hz. 

7. The device as recited in Claim 5 or 6, wherein the filter 

(104) is electric and has an L-shaped RC element (105), 

the RC element (105) is made up of a series resistor 

(109) and a parallel capacitor (110), an antiparallel 

circuit of two rectifier units (111,112) is switched in 

parallel to the series resistor (109), and the rectifier 

units (111,112) have different internal resistances in 

the throughput direction, so that the amplitude 

thresholds (s1, sz) are defined. 

8. The device as recited in Claim 7, wherein the rectifier 

units (111, 112) each have a plurality of standard 

rectifiers that differ from each other. 

9. The device as recited in one of the Claims 1 through 8, 

wherein diodes are provided as rectifiers 

(11,12;111,112). 

10. The device as recited in one of the Claims 1 through 9, 

wherein the rectifiers (11,12;111,112) are each switched 

in series with an adjustable resistor (13,14;113,114). 

4 
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Equipements Automobiles Marchal 

Device for Dynamically Adjusting the Position of Headlights of 

a Vehicle 

The invention relates to a device for dynamically adjusting 

the position of headlights of a vehicle as a function of the 

relative position of the wheels in relation to the body, 

having at least one sensor for supplying a signal which 

corresponds to the relative position, and actuating organs, 

which are connected to the headlights, the actuating organs 

being controllable by a control device and the control device 

being switchable by the position signal via a low-pass filter, 

undesired frequencies of the position signal being able to be 

removed via the low-pass filter, especially for an automobile. 

Devices for correcting the headlight position of a vehicle 

have already been built, some of them having had a static and 

others a dynamic design. 

The static correction devices have a relatively long response 

time and adjust the headlights of the vehicle as a function of 

the load and its distribution between front and rear axles. 

Such a device is unable to act when the vehicle is moving. 

Devices featuring a dynamic adjustment have also been built 

already, so as to ensure a proper position of the headlights 

under all driving conditions of the vehicle. A device includes 

correction organs connected to the headlights, and functions 

by gravity (e.g., pendulum). This device has the disadvantage 

of being unable to properly adjust the headlights when the 

vehicle is moving on a downhill slope. 

Other dynamic adjustment devices are equipped with sensors, 

via which the relative position is able to be determined 
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during forward or rearward rocking or swinging of the body in 

relation to the wheels. Via a correction filter, these sensors 

are acting on actuating organs which are meant to adjust the 

position of the headlights as a function of the signal 

supplied by the sensors. Some devices are hydraulic, and in 

this case the filtering of the undesired signals is 

implemented at an increased frequency (in particular the 

frequency caused by movements of the vehicles on block 

pavement), at the lines of the hydraulic system. If the 

adjustment device is an electrical device, then the filtering 

is implemented by an electric low-pass filter. 

The interference phenomena due to the state of the road, and 

the vehicle conditions requiring a correction of the headlight 

position are numerous: 

block pavement causes interference of a relatively high 

frequency of 5 to 15 Hz; 

holes and thresholds may cause pitch vibrations of 5 to 

10 Hz, but this type of interference is relatively rare 

and does not interfere significantly with the driving 

style; 

sudden accelerations and braking cause fluctuations on 

the order of magnitude of 1 to 2 Hz. 

Beyond 15 Hz, the vibrations of the vehicle are not a problem 

due to the response time of the eye, which automatically 

integrates these rapid changes in the headlight position. The 

less pronounced frequencies between 2 and 15 Hz are filtered 

to a certain extent by the suspension of the vehicle and thus 

reach the headlights in attenuated form. However, these 

frequencies are a nuisance even in attenuated form. 

The adjustment devices developed so far have the serious 

disadvantage of causing a phase shift between the rocking 

6 
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instant of the vehicle and the response of the correction 

device when phenomena arise that have a frequency that is 

equal to or higher than the limit frequency of the system 

carrying out the filtering. For example, if the limit 

frequency is 2 Hz, more rapid phenomena than those resulting 

from block pavement reach the actuating organs of the 

headlights despite being attenuated by the filtering and thus 

may cause certain uncomfortable physiological conditions due 

to the phase shift. In movements of the vehicle on block 

pavement, the correction may intervene precisely in phase 

opposition in relation to the pitch vibrations of the vehicle. 

For example, the headlights happen to be directed upward at 

the same moment that the front part of the vehicle body is 

executing an upward movement as well. 

Another unpleasant effect of the existing adjustment devices 

is that their correction organs are constantly stressed in the 

presence of rapid phenomena, so that the service life is 

relatively short. 

According to the invention, a device for the dynamic 

adjustment of the headlights of a vehicle is to be provided, 

which no longer has the aforementioned disadvantages and 

allows pleasant night-time driving under all driving 

conditions and regardless of the state of the road. 

The device according to the invention is characterized by the 

fact that the filter includes filter elements and that a 

variable characteristic of the frequency separation as a 

function of the amplitude of the position signals of the 

sensors is ensured via the filter elements. 

Due to these features, the device according to the invention 

is able to differentiate between phenomena that require 

correction, and those for which a correction is undesired on 

account of the unavoidable phase shift that would arise 
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between the interference phenomenon and the headlight 

correction. 

One first specific embodiment of the invention is 

characterized by the fact that the filter includes threshold 

value elements, via which at least one amplitude threshold is 

able to be defined, for which the filter predefines a limit 

frequency. This allows a precise adaptation of the features of 

the filter to the different interference phenomena requiring 

an adjustment of the headlight position. 

One further advantageous specific embodiment is characterized 

by the fact that the limit frequency of the filter amounts to 

approximately 2 Hz for an amplitude above the amplitude 

thresholds, and to approximately 0.3 Hz for an amplitude below 

the amplitude thresholds. Thus, the high frequency signals 

between 2 and 5 Hz having a weak amplitude due to movement on 

block pavement, for example, are not taken into account and 

thus are also unable to have an adverse effect on driving 

comfort. 

One preferred specific embodiment of the invention is 

characterized in that the filter is electric and includes an 

L-shaped RC element, the RC element is made up of a series 

resistor and a parallel capacitor, an antiparallel circuit of 

two rectifiers is switched in parallel with the series 

resistor, and the amplitude thresholds are specifiable via the 
I 

internal resistances in the throughput direction. 

According to another feature, the rectifiers are diodes. The 

diodes are advantageously switched in series with a resistor 

for adjusting the switch-off threshold. 

The specific embodiment described has the advantage of being 

easily adaptable to a static adjustment device for the 
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position of headlights of a vehicle, utilizing two simple 

diodes and two resistors, the cost of which is relatively low. 

However, it became obvious that the absolute value of the 

mentioned thresholds must be high enough to eliminate the 

fluctuations having a low amplitude, which, for example, arise 

when the vehicle is driving on block pavement, especially at 

medium speeds. This has the result that movements having a 

medium amplitude due to accelerations or decelerations of the 

vehicle are no longer taken into account in certain cases, and 

the device no longer intervenes to regulate the position of 

the headlights in such instances. This lack of adjustment in 

the presence of such movements becomes more bothersome the 

more important the range and precision of the headlights 

become. 

Therefore, in a second specific embodiment, the invention 

intends to provide a device for dynamically adjusting the 

headlights of a vehicle as a function of the relative position 

of the wheels in relation to the body, the response of the 

device in movements having a low amplitude such as movements 

related to driving over block pavement or thresholds, for 

example, being effectively suppressed. In so doing, the device 

is to ensure an effective dynamic adjustment at other 

movements having a low or medium amplitude, at least in cases 

where this is important for driving and for safety on the 

road. 

The invention thus also relates to a second specific 

embodiment of a device of the above type, in which components 

define two amplitude thresholds which are related to the 

movements of the body in relation to the wheels, for which the 

filter defines a limit frequency in each case. This device is 

characterized by different absolute values of the amplitude 

thresholds; that is to say, the absolute value of the 
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amplitude threshold for the movements caused by accelerations 

lies below the absolute value of the amplitude threshold for 

the movements caused by decelerations. For instance, the 

threshold with regard to signals in connection with an 

acceleration is specified as a low value sufficient to respond 

to slight accelerations which are a nuisance to drivers of 

oncoming vehicles, while the threshold for signals in 

connection with a braking operation or a decrease in speed has 

a very high amplitude. It came as a surprise to discover that 

such a control of the values of the thresholds achieves 

complete vanishing of the undesired reactions that provoke 

rocking; when driving over block pavement, for example, an 

effective adjustment of the headlights in response to the 

movements caused by even the slightest acceleration is 

ensured, which considerably increases road safety, in 

particular. 

On the other hand, it is obvious that the device does not 

bring about a correction of the headlight position when slight 

decelerations take place. However, this is not a problem 

because the light beam is lowered in this case, which has no 

adverse effect on road safety. 

According to one advantageous development of the second 

specific embodiment of the invention, the limit frequency of 

the filter amounts to 1 to 2 Hz for a signal that exceeds the 

threshold for the acceleration, or a signal (having the 

opposite algebraic sign that exceeds the other threshold for 

the deceleration, while the switch-off frequency amounts to 

0.15 Hz when the signal does not exceed the one or the other 

threshold according to its algebraic sign. 

For instance, the signals between 0.15 and 2 Hz having a weak 

amplitude resulting from movement on block pavement are not 

taken into account. On the other hand, an acceleration signal 
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having a frequency on the order of magnitude of 1 Hz and an 

amplitude that is barely higher than that of the signals 

resulting from movement on the block pavement is taken into 

account, and the actuating device intervenes to correct the 

headlight position. The device is advantageously constructed 

in such a way that the filter is electric and has an L-shaped 

RC element, the RC element is made up of a series resistor and 

a parallel capacitor, an antiparallel circuit of two rectifier 

units is switched in parallel to the series resistor, and the 

rectifier units have different internal resistances in the 

throughput direction, so that the amplitude thresholds are 

specified. 

For example, the difference between the internal thresholds is 

achievable by installing a number of standard rectifiers 

greater than that of the other rectifier unit in the one 

rectifier unit, i.e., the unit that lets through the 

electrical signal related to the relative positions that 

correspond to the braking or the deceleration. As a variant, 

standard rectifiers may be used, e.g., diodes having different 

internal thresholds. The rectifiers of each unit are 

preferably switched in series with an adjustable resistor. 

For a better understanding of the invention, two specific 

embodiments are described in the following text with the aid 

of the appended drawing; the figures show: 

Fig. 1 

Fig. 2 

Fig. 3 

a basic circuit diagram of a device according to a 

first specific embodiment of the invention, 

a diagram showing the operation of the device 

according to Fig. 1 by comparing two curves, 

a basic circuit diagram of a device according to a 

second specific embodiment of the invention, and 
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Fig. 4 a diagram analogous to the diagram from Fig. 2, to 

illustrate the operation of the device according to 

Fig. 3. 

The device shown in Fig. 1 has a first sensor 1 between the 

front axle and the body of the vehicle in order to detect a 

relative movement. A corresponding sensor 2 is situated on the 

rear axle. 

The signals generated by sensors 1,2 are processed in a mixer 

stage 3, where a signal is generated that represents the 

vibration or rocking motion of the vehicle in the course of 

its movement. 

The output of mixer stage 3 is connected to a low-pass filter 

4, which in this case is formed by an RC element 5 mounted in 

an L-shape. 

The output of filter 4 is connected to a control and amplifier 

device 6, which outputs a power signal to actuating organs 7, 

which causes headlights 8 to move. 

Filter 4 has a series resistor 9 and a parallel capacitor 10. 

Two diodes 11 and 12 switched in antiparallel manner are 

switched in parallel with series resistor 9, the diodes each 

being connected in series with an adjustable resistor 13 and 

14. 

If the amplitude of the input signal of filter 4 exceeds 

amplitude thresholds s1, Sz of diodes 11 and 12, they become 

transmissive to corresponding signals, so that the value of 

the series resistor of RC element 5 drops. Time constant RC 

drops as well, and the limit frequency becomes higher. That is 

to say, filter 4 causes a gradation of its limit frequency as 

a function of the amplitude of the signal supplied to it. 

12 
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In the case illustrated, in which commercially available 

diodes 11,12 are used, their internal resistance is 

insufficient to achieve a limit frequency of 2 Hz. This is why 

the series connection of adjustable resistors 13 and 14 is 

provided. 

The operation of the device can be gathered from Fig. 2: 

fe is the frequency of input signal SE of filter 4, and fc is 

the frequency of output signal Ss. It is apparent that 

frequency fe of the input signal lies below limit frequency fc 

of filter 4 during time A. In this way the signal at the 

output is completely restored again. This case is used in a 

static correction, e.g., when the loading of the vehicle is 

varied. 

During time B, frequency fe is higher than the limit frequency 

of the filter, but the amplitude of the input signal lies 

below amplitude thresholds s1, sz, which are specified by 

diodes 11 and 12, so that the signal passes through filter 4 

without restriction. At the output, the average value of the 

input signal is restored again, whereas the high frequency 

signal is deleted by filter 4. This corresponds to rolling on 

block pavement. 

During time C, frequency fe is also higher than limit 

frequency fc, but the amplitude of the signal exceeds 

amplitude thresholds s1, s 2 defined by diodes 11,12. The high­

frequency signal undergoes no phase shift, but it is reduced 

in its amplitude by the value of amplitude thresholds s 1, s 2 • 

This case corresponds to rolling on a road that is in very 

poor condition. 

D relates to brutal braking on a poor road. As soon as the 

input signal exceeds the value of amplitude thresholds s 1,s2 , 

it can be found again at the output, reduced by the value of 
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amplitude thresholds s 1 ,s2 • If the phenomenon drags on, a value 

that is identical to the input signal may be obtained at the 

output with the aid of filter 4. 

The limit frequencies of filter 4 are selectable, e.g., 2Hz 

for strong amplitudes, 0.3 Hz for low amplitudes. In the 

latter case, damping of the signal is therefore important. The 

phase shift experienced at higher frequencies has no effect on 

the setting of the headlights. 

As can be gathered from Fig. 3, the device includes a first 

sensor 101, which is mounted between the front axle and the 

vehicle body for the purpose of detecting the relative 

movements. Another sensor 102 is assigned to the rear axle. 

The signals generated by sensors 101,102 are processed in a 

mixer stage 103, where a signal is generated that represents 

the rocking or vibration of the vehicle in the course of its 

movement. The output of mixer stage 103 is connected to a low­

pass filter 104, which is formed by an RC element 105 in L­

shape. The output of filter 104 is connected to a control and 

amplifier device 106, which outputs a power signal to 

actuating organs 107 bringing about the movements of 

headlights 108 of the vehicle. Filter 104 has a series 

resistor 109 and a parallel capacitor 110. An antiparallel 

circuit of two diode units 111,112 is switched in parallel to 

series resistor 109. One unit has two diodes 111, and the 

other has three diodes 112. Each unit is switched in series 

with an adjustable resistor 113 and 114 respectively. 

The operation of the device can be gathered from Fig. 4: 

fe is the frequency of input signal SE of filter 1, and fc the 

frequency of output signal SS. It is apparent that the 

frequency of input signal fe lies below limit frequency fc of 

filter 104 during time A. Thus, the signal is completely 

restored at the output, which brings about the correction. 
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This case exists in a static correction, for example, when the 

load of the vehicle is varied. 

During time B, frequency fe is higher than limit frequency fc 

of the filter, but the high-frequency amplitude of the input 

signal is not only lower than the absolute value of amplitude 

threshold s 1 according to the deceleration, but also lower than 

the value of amplitude threshold s 2 according to the 

acceleration, so that the signal passes filter 104 without 

restriction. Only the average value of the input signal is 

restored again at the output, whereas the high-frequency 

signal is eliminated by filter 104. This case corresponds to 

rolling on block pavement. 

During time C, which corresponds to a slight acceleration, it 

can be seen that the amplitude of signal SE exceeds amplitude 

threshold s2 of the acceleration. This translates into a 

modification of signal Ss at the output and thus into a 

correction of the headlights, which are lowered slightly. 

During time D, which corresponds to a slight deceleration 

which causes a change having virtually the same amplitude as 

in acceleration C, no change takes place in signal Ss because 

the amplitude remains below amplitude threshold s 1 • 

Only when the braking is stronger, as during time E, where 

amplitude threshold s 1 has now been exceeded, does a change in 

the signal occur on curve Ss in response to the braking 

operation. The limit frequencies of filter 104 are selectable, 

e.g., 1 to 2 Hz for strong amplitudes, and 0.15 Hz for weak 

amplitudes. 

It should be noted that the diodea switched in antiparallel 

manner may advantageously be replaced by Zener diodes switched 

in series. 
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9; 6:~2 .. 

' Li3ley~, Jo~t. ~3~oo Epiiu,w~sur~sEiin!l• FR 

® ,~l((irri.:htqiJg zliJ:dfltamiischqnEmlrtellt~nli ~~,s~ellun(l von·scJJ!:Ii!'iwerl'~m··~mas F~rzfni~es(c.· 

$.eze!9tul\d. besqhrie,be.~ v;iirg(;lirie \jcnutitttung zu~.~Y.ita.rnl·. 
$cheri'Snsti:!llung (f~r:Ste!Juog von.ScheiriWertetn.'{B) ,afries' 
fah~euges?Jn Abh~sr9~erfvqn c;ti:!r raiati)(~ri· F!ostiii:in; tier 
Rllder in·lla:itig''aM die Karo~.e.rlifmit zwarf;ohtaht{1,'2) ziit 
ti~feJ'ul)g·vi!ri:dar.. f!31auvan: Bi;isml?n a11tspr{lc~eij~ari:sr~rialari 
!Jild)nlfln V.erblnc;liJng mitclan:schelrii.vi:l!fli!rii' (B). s!~tleridan· 
Beiatr9uri9sor9iinen Jn. w.o~$1. die. e~t!lUgungsorgart'a . <n 
~.\lrofi·e.rneS!a~~rvorii~hturig (6) st{luarb#lliridund Wol)(ll dia • 
SteueiYoriir:ihtung. · .((')) dl,lrr:ih dl;is • Posi!ion~sJg'nal· (iber . ei11 
··nafp~Bfllt~r (4)· u~erwon~~hte•·Fieqi,rerizan d,es.Positi6ns~h 
.9nales;~bleitl)ar ~irid. :umbei Fahrieusen .aine !!n9S.~ehma 
•r-J:ilctitfahrt linter al(enfa.hrbadi(lgungen .und un(lllhiiJlgig vgl!l 
;:StfaBeririrsiand.zu.f3frriogliclien;weist'das•Fiiter~.(4)Filterela• 
• q\~~~~.(1'1 ~i~Hl ~uf;.p~e~r~l~:.etn~v~lab,le Ch~e~s~'J<d~r 
:f(equenzaf)trennung:,l.l'l·•AIJhiiftgig~altYon·d.er·.AmplitiJd!i!·der 
tfiJs!tJon~s!9!1~1~ 9,er F:iilii£Ji".(1; 2)gelo\i~h~~istet,ist · · · 

"{3129.89.1) 
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VbN · KRElSlER 
VON KREISLER 

. . ' . 9·:::::: 0 (": "~;: <> ~: 
5Cfl~l},t}J)f4J~'Q ~ .. ,.:j;I~H~~p ~=· FUJES 

KEtLER S5L11NG WERNER 

.Equipernents Aut.orriobiles ·. 
M:iirohal 
26, rue Gu~heme:t 
921·~2. l~?SY L.~s 'M.o~l:i.n~a11x 

;E':i;'arl~;te:J,cb 

P A J E.N.TA NWALT E 

Drdr~g. vpn. K~(lisleri 1973 
Dr."lng . .t~. Sdieiriwold, Kolri . 
• [)r.,ing. K.W: GshpJi:l, ~ad .Soden 
o.r.J. F. Fu~sj K~ln · .. · · · ·• • 
Dlpl.~C~e,m;f\l~kvon K~eisle,r, ~5ln. 
· Dipl.~cherli•ca'tpiCiXel!er1 Kalii 
t/ipf.~lngi G~-~elf!ngiKiltrl · 
:Dr .• fiA~W$rneri l<alft 

. DEl(:HMANNHAUS AM· HAVPTPAHNH()F 
·P..;soa.·~ K~tfN ( · ... • · ·· · · · 
~.8 .• gttl..i-· 1 ~ W1 
$q·v~~:f.z 

. ~. vorF';ioh{:u,iJ..ft ~~P qy*c;tm;L$.clj~p ~:ir~:t.e:q.\1~$ 4~r §;t;l:l:llBIJ~ 
YP!lo ·$c:;h.e$nwe,l:':l:'grn e.i:J:}e.s #a.h+:~~ug_e,s ~l) #l:>I1}l'ng;igke'~J~. 

von: d¢r; rel:~tiyen· Ed!:ritd.:on :det· ·R~der in: :13e~u~ .• ~~;~ 
d~~ J<~~oS.~$·r~e) }l\:ii:. ~i'itqe:9~~i.i~ ~lri.;f?l\1.: :Ftili+~:£: z*p 
::t;l§~'~run.g, ei..z~.~?.:; (ler p~j;~ji;':i,yen :~9-~;f.t;j_.qn ep,t­
sJ:?:tec::henden S±~il.?Lles.! '!Jrid IJtit :Ln '\T~rbindttP.9 ·:m!l.# 
:den Schei.nwe:¢:1:. ern st$heiid(;!n ~eta. tigun.$'sdr$anen; 
w9l?E?f -~~!? ;l:}E?t.~i::L9u:n9:s;9~g~ne li~roP. :E:1l:P,e steJ:it;i:pipf..., 
,r.;i,chtJJ.ni .$t¢ue±~:a:t: ~;;fllq Jln.cf aie .~teueprqr.r:ic;h.~\.ll)g: 
au.r:cJ? das· P.osi tionssii3rial' .uher eiri T:LetpaJlfil tor 
sph.ultpar J:s1:: ttnd. w9~~i tibei' >(ia$. W*~1:flal3filtci~ 

unerw~r,J.s;qh.~e· :ffi;reg\}etJ.~e:t), i:t~s, :I?,Qs;;:i;{::i;Qtg>s;,;lgn,a:te:s •<,lb"' 

leitb~:t: sinCJ.,. Cl, a d t:t. r. 9 h ··~··· ~-· :k ·'¢ ,n n .:. 

z e i d .h rt e t I daB das Filter (4 ;104). Filter;.,; 

elelJient:<{ (f1 Jii:s .14; 111 his 114') a\,lfWe:Lst uri.d daB 

i.lb.~r die i:E'ilte;reiemen:t.e ,{11 bis· t.4r 111. l:>:Ls 1lf.l) 

e:ine variable · Charakte:dstik der Frequenzabtrennun:g 

.tn ~JJ:~D;~ig}Ceq,f v9i1 ~et 1\wp~:t:t~~~ :9-er ~9.s,i{Fie>l}s;­

s±gn.ai.e c.der FUhier (1 ,·~.;1ot,16~) gewf:ihr1eistet ist.~ 

; Tetufon: {022ii 13.1041 • Telex• B882307!lopad•1nlo.ntcntm: Oomputnnl Kill~ 

Page 856 of 1228



..... .............. ... ~ 

·"' !' ...... '"· .. .. ., ... -. • ...... .... .. .. . -. . :~ ~....... .. 
-~-··· •• ·•1!11 • 

.. 2· ~ 

... .. ' . . :• ·.,, ... 
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2 .. y.otridhtungc naCh ~nppruqJ;t t~ gadul;qn <Jt3kEili.7;lz~ichp.~;i::t 

C!~i{ ·4?\~ .. :.;Fti:L~ea; <4;'1p4); Sqhwe·:t~)'?erte,+,e1nt?:Q:I::i:· :(1t,J~; 

~ 1 f, 112.) au:fweist, · fiber die m':tnd¢stens · eine . .AJnp1i-" 
tudehschwlidl'e (s:1 r s T defiid.:erbc:i.'r i.st ··. £ur are 
· · · · " · ( .. · · ,., ·· .e ....... fn.· •. : ... •: ... e ... '.•.G.· ... r.·.·.en.· .... z.·.:f: ... r .. e ....... rr .. · •. u.·.·.e .. ·.n.·.·.·.z.· ... ~.·.··.o .. r.····~. e .. ·.· .. s ... ·.t .. ·.{··· ... " .. " ... "'. t. · .. ~. •d(!l;r:;;· ;Foi),~t~r, 11; tQ.4J .~ . "' ........... . 

3. vorrichtU.n«J. nach Alis'prucn 1 oder 2 ,. :dadu:j:ch gekeh1n,:;.. 
·i~'i;ql1ti~#~ :o.all !ci).,.~ ql;enz:E:;:e$i~i t:J.E'!s .ri,;I;t,ia:r~ <.-i;J04J. 
,f.lilJ;:. !=i11e. 2\JnpJ;:i.il::.uc:i~ i.il:H~r q~pn .. :t\.mp:Lii::uden~Pht'li:ll~eP. 
fs·· .,.s l etwa: 2 'Hz und <fUr eihe. Ampi.ituci.e.•u!lter den 
Am~:~i~ua~irsch.wel:L<£i\ '(sii ;.s2?' e#'1a . 6,~. l}z• ~etifagt: •. 

4:."· \Torr:!Jgp)::~n,g nfl.¢P: e3,;nellli der·.A.m;;;~>J;iti9hi: '1 hi:~, 3·,. ·~a;. 
at1±c1t g~l~enn~eichnet, :cia~ drfs ·:Filter JA.; 1:64:) 

~ . . 

... ; e.JJ$~:~~~¢¢1:1 J$.:t: titi.4 ~:~n. t. .... ::!!9r¢i:S"g:;; 1l¢~¢:t~e.~ ;(s;.to~~> 

.c:l)i~we.±.~f.·, 4-a~ ii~s; RQ~Gl±.e.O: (5~; i ()' . .$} a1,113 e.i.:q,e.m· ' 
serienwiderstand (9Jtd9:) und.. eihem Parallelkonden:.o.; 
sai;icj;' .(j Q'(J1 Q) p¢~~el);:t ,, ·4atr 9-(;!~ ~~l:J,;e.ii,wiaet,st:@Ci. 
(9'; 1 Qi$) e.:ine. .1:4ltJ.paraJ;i.;etsph~;i:t\lilg · ~we;ier ;;Gle.iph-
.r~chtelt (:1ty1:2.(1l1, 112 ~ ;J?,ar.alJ:el \:Je'schal;t~·t ±st. una 
·:Ci~~ gpe.r a:te ln.J:l¢J,"i.#i(ie'r,Staxide fn ·O,tu::'t:hij~ngsrichtitng 

:ct:i::e. l:\mpi4.tuci'e.p~pp,~e;:L':(.ep >(~ f' ~~). :t.e,~:;tle.g]:)~r .s·iJ.14~ 

.5. vorricht.un~ nach. ein·em der :Ans,:Prliche 1 his 4 ,. wobei 
iio.er 'E'ilterei;$W$ii~e zwei All11?J.itud~Il.sC::J:iwell~ii £~st­

ieg]:)ar SiJ.14r 4ie W.:i.t de,n Beweg~ngen1 4er l{aro~ser:i:e . . . ' .~ . . . ~ .. 

ip. Bezu~ at1f (l:ie R.B.de:r in. ~eziehu.ng stehen, •dadurch. 

g-e~~l1~~i¥iqhl1,$#; 413.~ 4i~ ~sp;Lt1t.we;-te. d~r~g:Li.t\icien ... 
fi9ltW:¢ll,en {fi{rs2 .> :t.:u:J.:t.e~sp.h,tet,il;tc:::ll, sinc1.i daB Jti:in.\ll,ql;l 

Page 857 of 1228



.... 

Dd •• •·~ a~tto • -.I) . .. • 00 • 
. ' D. .e' .• • '4 ., 

• •o ·• A ·.., ·"' 
Qo • 411 -a 1:1 

~,.•"' '!' a.. . 1t 

... 3-

.. ~ 
4 ... ·-·~ 

~· ... 
. .. . ....... 

3129881 

cli?:r:' Al;>s;()l.ut\-t~~t der lill\plit;u.denschw£?l.le <~21 fli+· 

.die '¢1JJ.x:dh Bes9hle'Un.igtm.gen erzeug-t.tin.. Bewegt;lngen 
tiri.ter dem Absolutwer:tde:r ru.tq;Hituaeilschwelle (.s1) 

f,~,l:" 4i¢ c:t'*r9h v~;zp.g'ef:\i#gt=m ·€3~~~\:(g:t:~n. J3ew~9~ggeii 
:i±eg,t. 

~·· 'V();t;"j:\:i.t,Jfi-1;\lrig :p;~c.~, e:li'ieh\f 9~;r: k\~~J?¥uoP.:e 1 ois· 5.r da~ 
(itgcjl ,gek£:mnz~ighne:t;;;: daB• di.e GJ:en.?!requenz; 4E3.f1• 
F:ilters• (4,; tot.\) t his .z ' Hz .. fUr schwa.nJqmgen 
d~i;; Pd.$i~J,oi1s·st~riff:L~s' ($:El~ ·oet:ra.~t,, al!~ die filliplt~ 

t~4ei19.Qliw:e.~1¢ (9zl JA:~;· 4ie .B~)~c:!l;t;e~:Pi.ftil.I19· o.d9~ ·<l..i~. 
·1\lllp.iit:udemsclnteiie. •(s1t :Efir.;c;i;te' Ve:~:z6ge:t=ung. ~e;r-- •. 
schreiteri .una daB :dLe· GreriZfre'@ehz i'm. ubrigeth d~lL 

·' ··' .·, 

we'rl!ii die schwanku:ti.geri w~a:¥~ ·CJ.ie e!~rie :'ilobh a±.e ii;riacre 
·.fun.····. :~~±.·.··.·.k ... :.~ ..... d .•.. e.· .. n.·· .. $.·.~ ... h_··.·.~ .. e ... 1.1.···~···· . r=· l~t'· si) 4Ae:i:'s¢ri~e:i, t.~:i}, p ,.15 11:-:: 

7; vo~_j:-J.;'¢h:i;:1:tn9' na.ch Msp:rpcp, s Oii$.# '<6; aadll,¥"dl'l: 9#};:~n~1~ 

Z:eiq~ne.i~' ;et~if da.s fi.iter ·1fo4.) el;ejcj:risolt :i;;;t: :un~ 
'ein .L;.;;formh;r·es RC~Gl'ied; (lOS) .:aufwed.st·,· daB. ·aas 
RC~Gliei;l rtosr i:i:U$ e:J,.riem. set-;:tenw±dersta,r).a rto;gy una 
¢:l;n.e1n ~~~':ra:l:leik,qn(l!3ru~ator f1j 0) ;l)este}'l:~; pqB ··<:1e~ 
s.er:ie:rrw:ti:lerstan.d! (.1 o.9 > eine Antipa,.:railelschaitun g · 

zweie.r Oleidhrichtereinheiten '(11 1,1 t2~ parallel 

<JaschaJ.J.e.t ist utJ,q d.a.B qie Gleichrich:te,_f-ein~e~fen 
( 111 i 112) vers.chiedene Innepwiders:tande .. in buJ:c:::.h.­
gangs.rich,tung aufweisen, so daB (i;i.e Amplitu(:ien­

$c)jwe·l:.l;en tf:i1 , ¢1> fe.s:t<Je:te.<Jt: ~in.d; •. 
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312~891 
• • . • • • • IJ• "" . . .. .,.. .. .. :. . . . . . . . ... . . •. . .. .. ...... ...... .. . •.. . .... 

- 4. ~· 

8 .. vorr'ichtup,~ .nadh Aii$.r;>ruch. 7,, dadurch. gekenri"" · , 

ze±chnet, da:r~ die '·GJ:ei:chr.idhte:teijjh~iten {1'11,. 

1, ,12:)·. · jE:!w.aj;l$ 11\~~·#ei;~ • von.E:!.:f.:!lfi;ri:4e:r; ye:t;s¢.}:lf.eet~l1e 

Einh¢ibs~lei:chr±qhteJ:: G\u;:fweisen • 

. ~. V;(>.:t;"ricl:J.t\ui,g .na,qi:l .e:iJi~m: d~!!7')\l\$P:tlii¢he 1 b·i.{:l Bi; 
4a<i!.l:r:Ph ~e~~nnzeibl;lne:t:,,, :(la:.B ~:~.1.~ Gl;e:idiri.ch:ter 
{11i12;·111,'11~l n.io'den vorgesehen 'sind. 

1 o.- y(:J:t-c~:iC:l:tEt:tng !li:l¢h ,ein¢1lJ g¢r ,:~~prils::~~ t J?,i~ 9;' 

dP,~urqh, g~:kennrc;elclm~:tr. qq,B '4ie·· Gliei.cl1riqh:ter 
(1i,t2;111 (11:2} ~:ewe±l.s ±n setie m±-s. 'Eilnem Ein;;.; 

::s·:t¢1J.w±CJ.~t$~i;t1:id. J1.3,'tl4t 113.ft1'l!l' g~$.¢h~J.;:t;:e:t •$:i:AC1·~· 
..... : 

.• 
'• 
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Vbrrichtung .zur d.y.namiSlch~n Eins;teJ.].:ung .(jE!r. 
t. 

.S:tiell.itnc;r von Sch~inwer:Eerri eXnes ~aht:z.c?U:;J~.s; 

.D.tE! Er£in..dun<J l:>e1:rif:Et · ~.:i.n~ Vor.richt:wm ,zur 
dyn::am±scnen .E·instellung der s·tel'iung vC!n Schein;,:. 

w~;C=:Ee#Ji: 'e~hes fal:lr~~\lg~~ ~n ~:l:>l)ang:i<iJI;,~~t: r9» a;er: 
r~i~tl;v:en I?os:Ltion d~.r liadE:lr in J:ie~gg ~~£ di:<? 

·!Kar.osserie1 .mit mindestens e::i.nem· Priliier ·~u.r 
f\;4¢:!f¢:t;1;l#g ~ltlie$, o..e~ ;rela"tiveit :~o$±:1iiq# eri.:t§pl.;ecl:l:E':fnaen 

, 13i.g~a~es WJ~ m:i.:t. .i..n VE!r):>;l;n4l1PQ. m:i;·t :ci~n $¢h.E!~P­
w~rfern StE!h~P:aen :S~t·§.i;.'ic:J'I,l:O:g,l?.Pr.g.~!lel}.t ·WoPt;:ti ai~ 
Det~ttc;:run~so~(,#ane aurbh. eirie .ste.u.c:tv:or.if±chttt11·~ 
s~ciuej:har· sinCJ. tirid d",t:e ·Sbau(#±vorri<ifl}tu*g d}ir¢~i d<iG 

P.psiti(:)~s,s'i.g#~J; {i}:).~i' ~i,,n ·!J.'~eppa)lJt:L:;J:ttit t?9h.~Jt:l~i~•·~ 
~s.:t: :ufi~: wp)::le;~ Ub.ex: 4~~ 'r.J.;f:'i.:fpa.,~:f:.ii':h~r ~p;~x:wAn.$.<?,~1\:t:J. 
·Frequi:inzen .d.~s l?ositionss•iernales .:a:hl'et:tb~r s:$nd,in$~·. .. . ~ 

:be.s¢>nli¢#:e jSp.r ein ~lito! 

·· lS i1~n h!it ;bereJ,:i:s. VPr:t::i<::ntP.ngen ;:tir ~i~· ,Kq;r:r.el~t:\l.P c]eJ." ' 
Ek:iieiliwerfe:l:'~teliunt;; ~eirte$ Eahrz~u~es' :ge!l:,a.:ntc, ·wol.lc:!i. 
.¢fnig¢ st~:t;;scl'lr elp~ge dyn~IIt:i.sch W.aterL. 

Die· stat:,is;chen Korrekturypx:richtungen hal:fe:i1, eine 
?0. .rela,tiv lail<j'e Ah.sprechzeit tind ve.rs .. t:o.ilC:in dio 

Scheihwer:fer def:! 'fcl,bx:zeuges abhangig '.voh der Ti~Si~ ' 

l;lnd P:eren v~~t~i+:ung ZY~i.sphen Vorc1~:r.;_·p,#c1.~in:t:,eJ:''"' 
a<::h$e.. Eine s;olche Vo:t::t::i~ht.ung k~rm. nlcht .t~'i::i.g 
~-lerden, wetm das Fahrzeug s'ich beweg:t •. 
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.E:.s ~ind. ~u¢h sqb.on vorri9ht:ungep; mit dyrt~!Uischer 
Einste'lluri~r kon!;;;t:ru·iert ili~dr¢1.eh 1 urn edrie adaquate 

. ..·. ... 

4~.:? :}li<,t:i:~r.2,!~ug~?.s• Z'\l <Jf:t:#:lhr;t,e;i'st:en. •. E~~·· Vor.ripht'll~g 
, s. hat K$rr.Eiki:u:r:or<Ifane, in v:e.r.Bittd:uri~ m:lt:: den • Schein~ 

werfer·h. urid f*nkti6nier:l:. t;fl;t.t¢1:1. Schwer:ktaft Cz):B •.. 
. . • . ... •• .. . '· ' ' • . • • •••• '1:· ... ~ . • •.. ·.·. 

J:>~rig~q.:>,. pie~?~ ·vor.l:~¢pf:J:ill.g h~t.. t1en h:fc!lqhi#~i+, ;elf,!..~ r:;,i!? 

cl:;i5= 'Sch~in.w;e;t;'fer. · n.:i9h..:b pasi:;end · e.insteiiell: ita.n11- ,. • WE!M· . . . ~·, 

a.a:s . Fahrzeuc:( auf einem Abhang roJd:l:. .. 

fo ~¢ie:r:e ClYnewt:i;s;c:::li.e l!iill'steiivorr;l.p.ht'!.l,nge:lj. .. hc:ihexl. FU.hler 
liber d•.ie: di.e r:eiia.:t.iY:e>' P.osi'd.on :·beitrt' schwanken oder 

"15 

2b 

. sc.hauke·lri vo.n vo):'n :l:ii:tP.li f.L:iil tei.t· }:)~i ~¢r ~al¢¢.~s~ri~ 
±n ~ez'll;g ·c:tti:E · <i,.i.~ 'i\~4~~ :t:e~ij';si:~l:J.I?.a.t i.l,$;t.. D':Le::;~ :J!!,itli~~P 
wir:K$n· q~ero: ,eJ,ni<qr;r,~kt:1lr.£iiter a:af :B(:?tgiiJ.ffi.ln.c;r~orc:ram'il;, 
.aie: di'e Position: d.e:t. ·scheiriwe.rfer abhangig voh<dern 

d,l,li9.P: · (i£~. F~lil~# ,·~~l,;i:~~:Ei:r:ii,Ein. .s~g-r);~l ~fid~:f# <s.91:1:~#~ 
@.lp.ig~. V9;-:rii.ch.'i:il¥l;9'~P. ·s:i;:n.4 }ly!i;au;t;;tsqli, p;pg . ~Jl di~:;:>ew. 
'E'aii wirci :d.ie E-.:11teru:ng der·· une:rw'Un:schi::e:n s±gnai:e. mit 

.,; . . . 

e:thohter FreqU:enz :(insbesondere .de:tjenigen aufgtiind 
:. ., . '· .. , .. , ' .. · . ~ · .. 

Y.Cfp. }2E!'?i~.~ngel), · des 1fixhi:z~ttg$s ¥\if' Pifl.;!.st:,e;r) a11. ¢ie.n · 
'teitungen <aes hydrati.i;t£>¢hen Sysjl:ems, v:orgenomme;n.. W:enn 
die. Eiritichtun~r :zur verstellurtif elektr'f~ch :Lst,. be;;­
wirld:: inC\I1 d~e F:ilterl.llig d:i;!;rch e;[n ele:k;trisCl;ies, 'Wi~f-· 
pafif±l:ter. 

/25 Liii~ Stqi:¢rs.t:\}it¥ili.Wn9'¢n a~f<;J;r:imd dE!~ weg-e:'zustandes una 
dcr. :l;'e~.h:r_2;e:Ugile4ip.gul:lgeni difi! .e.ine 1~orieid:t1:r:- <ier 
::i t.eliun,c;r 4er .$cheim~e:r~er v:E!r:La?Jg!ZIJt sinq zah,·lrt=icb: 
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- Pflc:t9i:er: v:ergrsacht $i:o:r:upgei}mit: rels,tiv 

h.Pher:· Fi;,ec:J:uenz V9.!l 5 b::i.s 15 H~; 

.. v~11. S :Pir:;. to ijz VC?:rt1:t9f1Pll~11) 'P:Pe:r · ci4es;e 
storun~en'sind reiativ•selten:undfu;r die Fahr­
weiS.e. :reli(tiv ~e,i1:i9' .h:ind~l.'ficli; 

·..-. .. J?:i9hzliche 'B(';!schieunigungen un.d Brerosun.~en 

brihc;J.eh Schwa:riktiri!je:r.i iri cder Grossendr.driting 

rd' J'enselts "VOn. 1S Hz sind :a±e Sqhw.:Lngungeil. d.~·s Fahr::zeugu·s: 
w~gc:)ri a~.:r Anspr~~hzei-t des ~~$es:,t das ·:a•iese •sphheJ.:le'ri ' 
~a.~~~ft$P 'd.Ei~ :$9h~#~W~#P.e~P~.~~'j::~pn.··~u:liorn~.#~s¢h. .;J1t~.­
gr,:ieJ;;~ t ·~iplj;~ !tin.ijer:~i.ch.~ P.:Le. we;t)lg~ap :hohe~ ~·F~ec:fUer>.zen: 
:iwjjschen :2 ·urid 1s· Hz .warden in 'eihern ~.ewiss.en umfan~J· 

l'S · Ci'liFql:i:: d'i,e Fe,4~.ru~<:t sf~!;· E:#li;~~Wi~$ 9'e#:L;tf;~l.:i: \lna ;i:J~.,. 

;. lf.i.l1:9:.~A ~~nt?r ill< ~:P9'.~~qhw~ch.:i::~:t:. '}i'(;,~m. (;),,n.: · 4;:i.e $9:h~a,i,n.:wer:f~r • 
Je4och ·b'i¢ihen cti¢s¢ Fl:'e.c;.rp;enzen .auch. fn ah~Jeschw§cht~t: 

:.Form Uisti~. 

20, l:)X:e. b,i,sl:J,~:t; ,~x11twic::keltc;n: E:lfi::{!::ellY:e>rrichtun9E!i:l lJ.ab~~'l d¢tJ 

ernsten Nachteil eln.er ·Phasenversoh'iebtm<!J .zwlsc~en• de_¥' 

· zeit des. Sdb;~\lkr::if;l:l~ a~s F~P,;i:'z~\i<!Jes· 'IJ..nd der R.ea.kt:J.on. 
der :I<o;r:r,E!~i::\lr:it9rl;#::h:!:un.g i:>E!i Epsc:J11e:±.tlu11geiJ;, .deren 

.F.:requ~;nz gl~;:Lch o¢ier h6her ist al•s. d,:i;e Grenztrequen;r. des 

25 ·die·. F:tl:terung bewlrkenden sys·tefus. wenn z .B. die Grenz..,. 

:i:re uehz 2 Hz i:st.. . elan en scihnellere Phanoinerie als .. q ... . .· ·.· .. · · .. · , g.. g . · .. ·...... . ···.·.·. ···. ····.. . 
dd.ejenig,en · ~u.:eg:rund von· ·pfiaster, :ob.wo:h:l snLe Q.pich. ~lie 
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Fi.Jf:t:,e~ut{g abg¢sciij\y:acP.t si,n<ii trq'l;z<!lem zu den, Be­

t:Zitig~P.g!3.q~gal1.el1 de.r SC::.h.e±n.wer~.ar: .~nd. karmen s.o. d.u:rdh 
~tie i?lia.Senvqrschif.:!butt9' ~estimm:te ~l?l:l:~tsidlogisohe un...:, 

•. "" ·" .... 

· behagl±ch~-e:tteil m;ti: s.i¢l'l hr4#:9-~n. I3'i$t . ~~~~9'u#g.e:ri, .. des 
'Fa.''hr~e~ge.s .Cl.4:1: . Pfla,st.ar ]5:ax:m cli.e. Kqrr:~kt:u.r: g.a:J:?q,de . .. ' ' . . . . . . . 

gegel;lPh~,si.;g in l3~~u.g c:1uf :Stamp.fschwixtgtin:gen .des Fa,i!i:t;,;;. .... .. ... . ... •' '. ... . .. .. 

.zeuSJ:es e±n~reifen. bie schein~et:f(3:r. sinCi z~B. );te~aCie 
dJi. i:i~nt A\f<1fenb,J;;1¢k, :n~¢11 qb,eil . cil=i~ri;t~~rJ:, , 4!1. Ciem. 4.a.s 
Ve>.r4e.r::te?::i.t 4:er ·:Ka,ro::;se.r~e. t,l,¢s. J!i§.hrz.e~ge.s. ;a,:uc):l. eine 

ro B¢we%urt~n:ach dben.ausfulirt. 

Eip.e, ii.!ldere. tJnan.I1:ei+.rni.i~:h~e.:i.;f.. <:'l:er'·YQrh.a.rlaette~. ·~~n:s:te.i~""· 
. ht ~· b t ht d .. 4a6 ;'hei.: sclmeii¢n: 

.;:::::e~::~::~e~=o=r~k~::~:;ane .. stanaa~.· :~e£6ra·e:rt: 
·w~rC:f¢Ji: p:*a: s¢> p.'±¢, ·t~p.~~s~@.lifi.r #~~if~±;v §er,.:h~!1 ;Lsi:·~ 

~c\l,g~~; .g~scb;a$':fem ·w~r(iei};. P.;Le· ·p;.;!-?. ol,J~:f.l :~:r:wi:i.Mt;~;n 
·. ·. ~... ; ... .,.., . :· . ·. _,. ; 

Nadht.e•ile nicht :be'sitzt U.Iid .eine angeneihme Naeht;....· 

.:~:.~p;rt u#t~:r· 'allen :!!'cilirh¢d:i.:n:g'\lri:fr.ein und riri~J?..l:ti!ii'itijig 
2.Q vent $t.r~f3E!t1zustaria ~1l+a~.iSt~ 

Die e.t£'irtdling,s·gemal3e vorrichtung< .is.t dadurch .gekenn:..:. 

~e:i,qJ:met; 1 .·qaJ3 d,<is .f:t::l. tel: Fi].'l:E!~~l~in~n~~ •a'Ufwel_"st· 1,1nq 

dan 'Ube.r d'ie F.i1tere1eniente e,i;ne variable· t!har_q.k­
t.e:ristik de:r, Fre~enzabtrenriung in Jilihangigkeit V:bn 

.2 s der Aro.plitud(:l: ¢ier ]?ositionssigl'lci'le deir · Fiihler · ge.walvr,.. 
l:ei~te:t:: :L;s#. 
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J)an:k · di,c;ser .MiaJ::~rnale :i,.s.t 13.±€l erfil'lCl..ungsg~m.f:iBe Vor'"" 

.ripl,tt~ni :il'l der bage; :E!~n:~ tint€lrs.qhei4ung vp;r,~un:~hrnC,!n 
zwischen den Erscheinung;en, die eine Korrekttir< ver":" , . 
larigen til'l.d den~i!:!rii;g~n, b$i 419.ri.€lh ei})e t<b:p;re]t~up 'au'f9J:ui1d 

<:i«?r l.l!l::'ierm.e~d;L:t'qhe,n PJ:I:as.f?U.V€lrs.qi}i€lP\ln9f (.lie .es. zw:tsc:l;l«?n· 
deli! St,&x;'phartornen un·d. 'der Kot:rektur der: Sche:im.t-1erfet •·. . 

(]eben w~rae, une·rw\inscht 'ist. 

E:lne e.rs.te. Aus:f.uhr.ungsfq:rm del:' Vorri¢htung :i.st .,dadut:¢h 

· gekenn·ze±chnet, da.B das• Filter schwellwer-tel.emente 
~'ti~w~i~~t. ilp~i: 4M~ J#:i.f!:(l~st.Eip~ •e:t.rif:l MP.~±#1l4eh.~~.h~~erl,.t , 
.:d,e,f•:i,.n:i~r;b~;r i$-1;. r. ~~:~:; .ci.ie :&Cl.l? f:.i~t€!1:: e:j.n«?, ,<;r:en~f.;'!:'eqtJ.en:z . 
:vo:tib.?s.i:::i.nlmt•. ·.Au£ d:ies.e ·we:±se konnen .die .. Merkrna1<a· !:ies ... ~ . 

~J~-t;:eJ?'s ~H:· ~eft;,f{l~g~~;;ii~· ·4~r. ¥**i~9h;i:e,4~#~ti S'tor9r,.,-· 
)·!5 ·s.qh_e~~t1,n,g~p {tll,gepa:~ii w!:l:t::4.egl.,; ·d.l:g .e:ii:Q~ y~ps·t;~++W19' d.¢:r 

:Sci:hJ.~:;i;uw.~li!f~r?o~~t.ion:. ver,i.~n,~~l!l·. 

:Eirie · we:it~r.e v~~tefi:lhci;ft.e ~~:sfuJirt:Lggf;J:Orm . .ist dadtirch 

· g.e~~l'i:n:*E~;4qhnet., a~·~ CJ;:t,e •• c;x:~:n;zf~~8;:~J.ei:iz g.e,~ F:j,l;t;~J;:e;: ;~r 

eiP:e . .funpiftude ··tiber den Anlpii~u·aens.c11We1ien. etwa 
20 '2Hz u:ri:d-fur. eiii}e.l,ljtiplituq.e unter•deri Arnp.lituden+ 

~9P,:w~+~~j3I), et:wa Of~' Hz .l:>e~:l:"agt !; So w~tdiia:n ril:i.;e ijo¢J1~ 
fr_eqtrenz~ic;1rt~le z.wiscnen Z :t:Uld s liz. un.c:r lili~ sqh\yach~l:' 
Amplitude aufgruhd' einer Bewl:!gung- auf l?f•laster · z·.~ . 

. ·: :rt;Lch:l:: l:>e:r;"\id'l):!;i¢h.tigt u,ric). kpP:ri~ri d~ll.e:C ati:q~ niql}t. ae.r 

.25 Fahrannehmlich~eit schaden. 
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:EilJ.~ l:;leyqr~li,gt~ ~\l.sfiih:rung$fe>:rin ·<l~:r ~rf_inCl,ung i.;zt 
daQ.'!l:r;¢h.g~;k,e:nnz,eichne,t, da]l ·gasf'ilte:r. e+<;;ll<.i:::risch· .. ' . ~ 

ist und ein L""£.orrtd.ige_s Rc:.-Gld.:ed a:ufwed.str aa:n::das 

J.tc..:c.;:u:ed: aui:i ei:nefu. se:!::tenw.idersta~d und. e±nem l?arai.lel-· .... ~ . ' . ' ' .. " ' "' ) . ' . .:.. . .. " ·• ' ' .. , ... ' . ... . ... ·. . -·· " ' ,. . ...... ' . ,... . '. ., " . . .. ·- .. '· . ... .. ~ -·· . - " . 

s :Kon:C1en~at9P pestehi;:l :.daB .il:E:!IIl··ser:i.e:nwidersi:::and. e±ne 
Antiparallelschaltung zwed.:er: Gleichrid:hter pa:ral.J.£~'1 .. 

~t.~"st~!*+ii~t, is~ ~nc:1 CJ,e(B i.il':le:t;: (l,:p:f +.'rin~nwf4<1!l:'::l'S~B.?ic :+n 
u.urC.h:9.aJ:lg~;:f6.hi?*J:>.g: .Ci~e .. ,i\iilP~:L)::u¢E!n.s.Chwe11e11 :fe~ti,~g}:,~:r 
.sj;ncl. · 

·c;efuaB ·-~linem aJ:id$f~n, :~E;!#l<.iri~ll ·$ilp;q. •'d±l?. ·GJ;eidhriclj.t:e:r 

p:ii;>!;l.et,:; ~ V9l.,7i:~4-:th.a,~.t.f=.:r:we~S.e :s;tnd . d:i.g .P.~9¢l~l1 ;i-11 .$~r:!:'~ 
:nii1;: ed;n!?llX i,w±d:~r$tFt!ld f~· ~~~· :•E;L~s1;,e;i:J..ut).g de;J:' MS.¢haL:t""' 
:schwelle :geschc:i'~tet. 

DLte. A.usfuhrungsform; ·die beschriel;>_en ~4:r4~, .hq.;t;, .. cien 'Yor.""' 
te~:L, ~~B ,si~ ·J:~:i.~ht .an. eine .~stat.isdhe' Einstel'li'ltor~ 
t±siJ.tung: ·:1:4~· q±e. ~os.±t:·i!-o:rl J:o.r~; $cfr.eip:o/er;eJ.Zii ~'ine$ ~a11r.,., 

ze.J,lges; :tn:i.l:;:,tell;! .13~!1'-l:ti.Z'\ll:lg yqn ;.t~e;t ~:i.nf:cac?he.P... p,i94¢l:l. 

~l1q yqn .z\<7¢i.. w:t~e.r:~j:if~d.¢l1 ~ng~p~~t :w~r<:le~ kAnn:,· ·d.eretr 
J.<ost.'en xti.cht ·sehr :hooh sind • 

. Mi:m J~OI1l1:t:e: @er ht?PP.<i¥hte.l1, I '4~~ 4er a:b. r:;pl.ut,ra, w~:rit 
d.et: .gert\3:nnten scihWe1ien aus:re:ichen4 boch sein mu~., um . . . . ··'- ' 

:df;e ;$<;?Pwc;,pJ~\1,p,g'ep :fl.l.i t Q'~l:~B-g~:r ;·~pl:J::t.b,p,e (i\l_s ~4:-
s.ch.altell.i c;lil;l siph ~··~• erge.bEmr WE!J:lJ} gar:; F(iJ::lr.2Je-q.g a,u,~ 
J?.rlaste+ :fahrt, in~besond.erl:! 'J:Je:i.. :mitt-lerexx cie·sohw:i.n:Cl.:i.JJ-

2~ keit;eJi. ·Dara.~s ergi:bt 'siqp, daB in ·:bestiromten: ]?allen 

~gw~gung~l'l ,mittl;e..;e:r ~P:L~t;u(:le, ·· ~ufg~up,q :V~n I3e.:­
$chieun,igtrot;Jen ·oderVeJ;zot;rerurtgen d.es F;a,hrz;ep.$'es 
riight rnehi be:t.ueksichtig't werderi, U:nd daB diei' Ein;;,. 

r.i;cll.i::w:1g in diese,11 F~llen i:ltcl:l~ eingJ:e:ift, qi\t di.o· 
'3.0 i;ipr:;.l,:tipn 4er S<;:!lleinwer£e,;~: :.zu. rege,ln~ biese~ Ei!1--
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stellun~smC:ljlg¢1 b.ei ~-o~c:qran i?$\ieg\J;lg~P. w:t:~:a umso l~.stig(3p, 

j~ }:)eCl~l!t§~l'!le:r· ~r;:i;c.hw:eite '1;1Il.d Gean~u;igk¢it. d.er Schein;.;. 

we~:fe:t, werdEin • 

+I1 ¢'ih~t:: z"W~:lteuy .J.~~ust.Q.hpw}g§fo.:r~ l>e~ps.i.,ch,~;Lgt ·Ci;i.e ·E.r­
;e;tt~,c]ltJ:p,g (:i:;;iherl e.:t:ne Vor:t;i,chfung, zu:t !iyna.misrchen. Eill;.;. 

stel'lung:. d:er ,scheinwer~e!=· 'eines Fa.hrzeug.es :abhangig: von 
qeJ:: ;t;f¥I~~iy~p. J?9sJ:~:;te>n ,q~J± ;Ra_a~r, :ll\ }3.¢~\19 -~ll:f, d4'~ 

i<a;r<:~s.s.e:t":i.e z:q ll.ei:ern., ·.wob.~i '4i~· :Reak.t;:i.on d..er: vor ... 
'~ich.tung b:ei'i Bewegung~n mit. geringer ~pi:i.tlide wirksain 

10. linterdriic}ct wir~t ·w±e :z,··:B• ¥$w~c,;r\:l~~e11;,, dif? mit> der · Fahrt 

#Qeii.' ·~:fl;a.$:t::e~ 9?l~r $¢P.,w¢.::l,l:.e:Q. ·;lin;. Ye#P*ncl.~Il.g s~e:!;len,.: .:I:¥~~ 
vorr::Lc:ihtun:g ;s.bil. dabei ein.e wiritsame :d.~na:ml9dhe ·.'Bin-· . 
ste~l·lunQ':' b.ei i:tnde.ren ·¥e.wf?CJ1rmgen mit: $fer:iri~er :;oaer 
rfl;i.#t:+~#~:r: lWii?~;;i:t~~e 9-E::w~l:fl:'le;i;~:f~:~p,; z:i#nJ;n4e.~-p, :4:n· ~~ll 

1'5 $&l;iem, Ci$e :;en)::. 9,as.- l!'ah:r:~n un4 :iiie: J;.±pherheit: au£.~ 4P:J; 

J:?iE?' ::Er:~ind.ul1<:f :h,ei~i.~ht; :s±ch dC!:b:e.r a~\:lh ~1,1:[. .¢In~ zw,e.*te. 
AuS!~#~l.lng!3fP!im e:#mer Vorr.ichtung :d.e!3 ohige:o. ~yps~ l:le:i 
d:er l3estiM1dt:e±le zwei. AinJ?li·:t-i.iden~chwelJ:e:n: defihiatehr· 

·2.0 i1:¢';1qJ:ie '~i.t :de:p. ]3;ewfi.g'q.hg¢I1 d~J:" X<~rc.)s 9eri,e ill, B.ezug ~ij:E 

cl.:i,:f::!. :ft.~d:er :.l:o. ye,~~:i.nd.~ng ·stehe:n,, f#r gerE!]l. je4e ·das ti.J}te:p 
,:! 

¢ine: Gt.J:iriZ:.i:t;el9:\lenz besti:mmt. nies'e vorr.:ichtung ist da;.. 
du~ph g~kezirize;i.chriet./'di!J.:B die Al:)so'l:upwer.t:e d~'r runl?litude:n~ 

s¢l,l)Ve1,l,e:l1 11:P.te+s¢hiediich sin:ci; dci~ 'l'li:tm:t:i.qh: de:r Absql11t-· 

25 we:rt der AinJ?:li:tudenschwe·lle f.Ur ale durch Bescltleuri±gunge:n 
er.z(?U,gteri: l3($we.£f\lri<jen i.futer .dem jiliso.lu'l;wert _dE:i: .Ail\pli~ 
t.~CJ.en,sgl'twetl'e 1:1il:' die cll,ll;'(lh ve:r~oge:;ruP;gC:il •eJ:ze\lt;ff:.eh J3e­
wc:gun$Jen ii'egf:~ so w;i;pd. d.ie S¢hw¢1i'~ ,fn. BeZI,lg at,lf S:iiJll!l:h:l. 
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~n. V~i):>;l;nci.ung mit .ejJleJ: :EJ'~senl.e~n.igun~ ;,fe~?i;ge:U~gt:. auf 

ei:rien :au.sreichend .sdli.waot:en wert( ··urn. auf geringt,u;~pi:cj£:! 

Bl:ls.¢.h.l.~l:t,n:i:g#*ge!l. an~jisp~e¢J;le,*; di~ if,A~' JJ'f:lhJie;- .. eJ;it; 
· ge:g-etikbxmn~n<.ter. l?ahr.~e'l:J.9."¢ J;~~i::~g- 'sd:n;d."' · w~ilrr:7end. ilie 

·.· ,·.· ·'•' ··: 

Schwelle fur s·ic;;p:iale in •verbindtm~ mit einer Br~msuhc:J: 

f' c.l~:t' 9.~:39h~ip:qit;J}~~;t:I:;si~J?ti~J:#rle. elri.~ s¢11:& ~p:'c5~E:li .iiriiP:L:±t;.p.~e 
Iiat.~ :.~l}?e~:ras¢:b;el:'lder.w.e£~?e: h~t .• m~n ·~¢S,t.~.e.!3t.e:lJA:,, .. d'a•J3: ~e;i; 
einer solcJ:ien. •Rec;r,elung d~r werte der sch.weilen eih , 

15:9Iiil?J.~~te·s v~t$op\1+A4~~ ge~ Plle#w.ur..~c~t~i1 !{~c!i~t;·;i9P:el1· 
n:.o .er~iel~. w~r4!r 4ie ei.n. $i::hwan~en,.•herVCI:t::+~~Em'i z.B ... b.e~ 

ein¢r l?ahrt uher stra:'Ben:rtflastet1r. wob.ei (a:ine wi:bi~ame 
Einstelluri§' aer .schei:riwerfe:b .'auf die· durch eln.a.:n.e>ch· 
sp a§l.r.±:~9'~: ~~~gl:):~e~#:.bj~:n.9': ~~:di-V,§#;rg:¢1-i~epj,E;p;l; B.~W~g:q.ng~;n.,. ge;"'" 
~~h;~:J;~:b:;tet• W:l:~F.d.t. w.a.$ :i:l:'ls'pe;sQ~~i,~re :4ife s',iqha.J:h.edt auf 

t5 der · straBe wesenti:tchc·ed16ht. · 

.MCi~r.~rs,e;i.:l:.s, $i:,e;).i# .. mAA fE;f.?~i .. ·. (!:a/3 4:t~ YP:ii;r.'~ciP.:i;Pl,19' :be.~ 
ge;r':i;n~eh :Ver;zo<;(erun.gen. ':keine .. Kor:r~kt.ilr' 4er Scp.e·;tn~ 

· werferstellun(j bewi:rkt•· r>:tes :ist nicht. l~s'ti&f.r. weil 

~j;gh. -~ (i±e$E:lm F~;L~ :4\1!?' ~:tqP.,tpqJ:ide;l ~e;rik.i: i rw<i~ :K~i11f:ln 
2'0 NaC:ittei1 fur dfe .. ~sicher1ie:i.i::· al'!-:f der Stt:aJ3.e n:~ch sich 

zieht. 

GemEiB .ein.er vorte'ilha:fi:en·c;;est:altungde:r zweitenAus• 
fuhrungsforin de:r: Erfindung bet:r:~gt die _Grenzfrat;tuenz 
d~9 E'Ll:t;;e,Ps 1 ~:i,.s 2· ~z pei ~;141~l'rl f?±gnal, (l~$· ¢lie 

2;5 Sc:hwe~le. ~Ur. (i:i:~> ~e~qljJ.ew:1:tgJ,mg. :Uhe~scl}re;i:t,e;f:,;< od.e.!f 

e:lne;m. signai .(mit en.tga.gengeset:ad::em · Vor~e:iche:;n d;as; 
die ·andere schwelle£iir<die verzogerung iiberschrei.tet:, 

w~r.eii4 a±~ ~schalt:f.re<:j\;leriz o ,;1? If!i?: he:tifa.g.:t?, weim das. 
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si:.~;J:rtal nioht: <pemaB seinem vorze'iohen die. eine .oder 

i;itlder.e ·$(::;hw~11e "uo¢;t:s¢h.rei 't:¢t: ~ 

so.. :wer.d.en: .die Sl.grtaie zwischen o 11'5: una :2 'Hz mit 

l:!,ohwacht:e:i:: @ll?~itup~., dtla ~J~h ~us <:J.~;r ;13~~99\.l,rig .··fl!.l·:i;, 

, Pf:lCl;Sf:et ~~~Jt~b.en.,, .:nic;iJ:l'l;· b~rUq~~i::;'i9llt;:;i;9:t~ ti~~~ge~ ~Xtc:t 

. ~in J3~sq,lj~et;li~g~pg~;~~gl)(;ll II)~t:' .~~P.il?.~· ;It:r;eq'Jen.~· ip (+~p 
I{an.<;Jp.i~un.llJ vqn•·t 'Hz una· ;e.:tn:er run~iit.ude ,, a.ie· kaum •·h~her 
ist. ais 'd:±e~eni~e der Sigp.ale,, .·die sich aurch Berwegun:g, 
4ti:f:, qefo R.f;t~~'t:~J: ¥P9J=P€l~·, l?~#~q]{~icAt·~<it Wi4 ~.s.. ·~:ii,;t:;q;'l;.g~ 

•10 . ein l!!ingreifen d'er Stel.l.v:orriohtung fur die Korrektur 

aer •scheiri,werferl?osition. vorte'ilhafterwe±se· Hit dabfi'i 

,4l;.~ V.C:,;t:.ii.~qh~:~m:sr ~0 ~9#$1;;r,\l,:i;~#; t. g~~: ~ci~ 'Jrl.l~~J:: e}i~~;.. . 
i:l{isqh. ... ist un<;J;. ·~an: li~~¥8rn\ig~~ :.nc::-dl;ieli. aufw~±s:f::t d~B 
/a~s: .Rc;.Gl:ted. . aus · einem Serienwiderstand una: einem 

t?· ~~:#a;t~~.~:~9~~~A~~t:9* :p~~~~;l\tJr 4~~ . 4~~ ~$~# ~~n~±~~f':~tfi~<i 
.;i'l.l:)e;. ~'t::tpC\r<tf.~E:'l.~e,i911,al~~ng-. ~~~i.t?r: ci;:t~.tc::l?:i.':~cih~e;~:tn~.· 
hc!!.;.t~n; :P;;tr:ail¢1 .gesci,l1al.te~ :l.a$:. urn1. U~t:i3 ~Uq .. ,i.;i9}:phr.Lcl·i(:t':' ..... 

. e:±nheitein ve·):schieilene . :r:nn.enw±d.erst~hqe :±.n Pi.tr9hQ:an~~""' 
:radl:l;ti'li±i9' ·aP,fwf:iisen,, so. das dii\:i Aml?litudenschwei:n~n· 

zo ,. .:t:es.#ge:ieg.:t;: .. sJ;nti~ 

P¢r 'Qnt~r.::;cli:ied Zw.i~ch$ri dE!ri •:i:riil.el}sdhwe:Lleh karin z~B. 
erz:l,elt: we~rden,,. in,dem. mC\fl 'ill de:r ein.e'rl ;<;i.e~iqrp;±.ohter­
a·irthf:!.it, :n.fun:iidh d~rjenic;.ren, die· ¢!.a~ 'elektrisch:e Sl9'11a,'1 

d\:LrdhlaBtr :das mit den relativenPositionenverbunden 

~5 is.t.; we.l¢.h~; ct~i: l?rf::llJ\sun,g o.9er de~r ver,z(:)ge:c'l:ll1c:I en.:t,., 
· sprechC3n,. ein.e An:z.:thl .VO?:l ,E:;b:ih,eiA:.sglei(:lhricht..e.rrx an,-

. hriti~t, die. g-rB.B'er ±st als die d.er anderen Gl'eich~ 
:d.,ch:i::erei.n~~:tt. "1\.ls yariaitter J~;arin ma11 ·E:irihe,itsg+~ich­
:r:i~ht..e:r: ·ve.rw.e.l14E!I.l.i. z .• Ih . tlipcten, die. v~~so};liedene ·.rrinqn­
scht>tellel) .. hahen. Di.e Gle;idhriohte.r j.e¢l.e:r: E;i;ri,he:i..t .. sind 

~q vorzu<Jswei:se in Serie geschaltetmit eine:roE±nsteJ.l,.,. 
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Zufu.;:besse:teri Verstartdnis der. Erfiiidu:i:i$f warden na¢h...;; · 

stehend zwEid .. 1\:iisfuh:bi:h. s:Eormen •anhand . . . . ' ... · . . . . . . . . . .·· . . . .. .. . .. . .. g . . . .• . ... · a,~:r l:l~i.g~fii,g~~J:l, 

~~:l.ci.iin~P-9,' ·l;,$s.Cihr~ekent es. 2;:e:t~t~ 

.ein · ¢J:'~n4s.¢haltb·:Lld. eJ;;i~it · \TQ~;icA#l1#9' ·gemaB. 
el~!!r ers.:t~n Il,v,sf4hr\lt'19'~~9:rm: 4e:r· trf;in4qp.gi 

'1!1·~:· 2. ean ·Diagralriln~r :<lC1~ ·aen:. n~:t:ri¢p •. c;1¢r. V<:>l:ri9htlin:9' 
gel6;.~ .~ig~ i ~~#;H'f ;c:t~~ v~t9~eiPA Y.~n iii~i. ~\J;#V:eil 
zeigt;., 

1a · F.i<i· 3 ~i:n-' Gr\i.nd:$.clj~·;t:t};)i:l.Cf ~~~ie,r ·vp't,J;±cJ:.i!f;#l.i9" C;iei.tt~B 

·e:in~:r : ~wel,tei1· ~u!Sf.,ijb.rl.lngs.;i:():Qr~. ,d.ei. Er:Cin4-ul1:9': 
.una: 

2·0 

gi:(t bifl,g-,t:;~ ~rt~~¢:9'. q(aPl,j~ii~9'~11 ·c;ler .F~9'~ 2. · z1,1J: 

'l)ar:~ttE?'ilung, aes; ~ei:rl;ebs .4er: V(;):rri¢ht:•.mg. 9'emii13 
Fig. ·3 • 

Die i~. Fig•. ·f da;t:g~~te:t:pt.~. vor:J:"~oiit:ung ha-t· ej;ne.n ers~e.n 
.miihl~~.t: 1 zwischen der Vorder.aohs.e una der Ka.:r:-osserie <:ies 
Fuhrze(l.ges'r U:ril eine 'relative :BeWef:1Uri:g zu ent:deckeh •• Ein 
enL.spr~Chender Fuhler 2 befind¢t s:tch. an. d,er Hiljter~ 
achse .• .. '• .... 

Pie· vori 4Ein J?iiJ'l;l,~J::rl ·1, 2 erze~gte:n S±£fnale warden• ih 

eine:r: .M.i;;.ch.st~fe 3· P:§liand¢,l:t, in ger. e.ft.n. ·$.i~rn.e:i::L eJ:"­
zeugt w±:~:ii., ClE!-!a · die• ScP.wingt!,ng . .qde:r: ~cJ:la,tiJt,elbewe.gung 

. ~ . . . ~· 

des Fa}ir~euges .. iirt Ve:tlatif seiner BewegJ1rig dars.tallt. 
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Per Atl.E;(j~ng der .M:;i.s:chstu:fe .3 ist m:tt. einem Ti~f.:[?aB,... 
filt-er 4: verburideri; das in. diesi::!m• Beisp±e·l d)lrch 

e;lri ~~c.:..qJ;,ie!:l :!;;( g~~::i;ij t;~~9.~fu ro9~~ti;e;l;b: :!!$~;, cj¢pi~c,lqt 

w:L:c<;l• 

Der< Ausgarig .a4Efs;f Filters 4 ist mit.. e:inet s·t.eue·r~ .urid 

viar§;t~r}ce~yg:ifpidlittiri<J 'Ei v~rb@CI,e~t :q~~ ~iii, l:J~j:sft¢11~.'" 
s.igp:al a;p,, $e.t~ti,~ng,sprga:g~ .7. abgi,bt,. W~lcb.e Be:We91lA9Ji~P. 

del: Sdheirtwerf.er a ;her:VbX'ru.fen .• 

Ij~s;. )lli;lter 4 h;a-1:', ·e:t!le.J+ Se;~:":te!lWi:de;Fs.ta,n?A 'Q :Qncr ei.P.e.:w 
.;!?at:a1t¢Ik9n4~rts~:t:9r lQ •• p~m: Ser!i!3~w:Ld.er.st:an.ci, ;~ s;irtcl. . : ·~ 

!<hied. afi:tit?aralle:L Q-~scP,!illt$te ))fcid~h 1 t 'lind '11.· .. ·······32, ··.).u', nd.· .• · .d:.i,e,,;1,·.:. ·.·.·.·.e:+" 

w~il.s in. se,;~;~.~~ il!J;t:. ~:tn:~m ~i~~:t~:L+~:ta~rs.t.@.et t£ 

l*e9·~n.;., P?.J.=.cr.l!lei; 9'.e~¢h~itet,: •. 

wei;l.11die ~p:I;J:tii~i3 des E.ili9:~rti3;s$ig:qa.~s de~ :F±~:ters4 

q:i;e· ~pti,:tu4ep.$ph:w~i.itm .9j i'l?z de~ :piodel;l 11 un,~ 1~·. 
:ub~r-$p~r~it~t, W~;~::4!<!n d~es~ ... 1;~:p ents}:J:tt.ecb'¢nd~ S~$Jntt;L~ 
durchgangig., so daB .:aer• wert: ~des seri'enwid$rs;.tandes ,. '" .. '·' 

aes Rd.~Gl±ed.es s sinkt.Die zeJ..tkonstarl:te Rc ·s:trl:kt< 
... • ..... , ,•,,•, .. ' .. ·• • .. ·, .•••. •••••·••·· • .., .,· •• . . •>,,:· ,:;·-- ·- .• :• ••• • ••••••• ;·.· ••. ,: :· ........ ·; .: •.• --.-... • •• • .:· 

~ben;fail~ )lu,4. ~i.e ~:r.en~:fre.<;I.l.:l.er1:1; ·\?;t:r.a. h9I?.e:r.~ PC!.s; 
4.0 ~;Llt,e;r J! J:>ew:i,.r]{f. a;ls.q e.:i.11e Ab~tuf~p:g se.iJ:ier (;:re.p:z..~ 

£:requenz ih Abhan!:fi:lj'keit von der ~plitiide '.des 

S;tg:n~l.s i d,as. ihrtr ge.l:i.e.;feri:; wi:rd. 

In: d.em.:dargestelltert Fall, iri· 'dem<rnart handelsi.ibliche 

Diq.c1en 11,:12 v~rWE:lrtd,e.i;;, i;$~, d~;r.ep, IP.n~nwidell:sb:tnd. 

n:l<:!ht 1;1.USre:L<::heu1,P,, ·~ :.eiP:e. G.:r:enzfre~enz. vqn 2 Ii:Z.: zu 
erz{elen. Desha.ib sind die Efnstellwiderstande 13 und 
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f'!=!. ~ei ¢iie ,F:t;~!;{llenz !ile~ E;;i,nc,:ran$J,$~:i:9'n:~Is· :·s:E d.es· 
Fii1ters·· '4 tiild £c d'ie~eriiQ-e d~s' ~usg~n:f,rs$±~na1·s s.s .. 

:$ ·~i:iP.o s;.:ti#.h~r dil.Jt W~lir¢P;d g¢t ~~A~·.~. 4~~· @:i'ec;I#~.n:·~ .. :ee 
.des• j~lngangss.ignals unbar d.er Gfenz:f'r:eguen•z ;·fc des• 
·.~.ii~e~s :4 i±'e<;rt •. so:·.~.~~.· da~;··s.±~n~:i·a~ ~u~~~~·.u~emoi-· 
$.:e'sc~a~~t wi~'~$:t'lie~~e~te;l:t:f: .•. ,. p;es;er ;F~l~ f:i;,lid~t hS:i 
:e:Lne:r :si;a;t:;jf~dlieA '#9.#.r#Kti~ ~nw~n4:\II):g;t .l!:;~.J? .. ~ Wti!l,lJ;l. d$e· 
B¢ias.tunc:r .·aes iahrzeuges. •ge§.nd:~rf w.i:t-Ci .• 

:. •,·· .. ' ' 

~~P:t'J:ili4 d.~# ·~~*~ ,};} :rs~ 4;i,;ia ~~~qp.~Il:~: ·;e h.8fi.~J:j c!,J:;s 4:*ra· 
Gren:zfresrt:t:en:z ·d!es FiJd:~ers;, .aBe:~:: ciie, fun~!:i}tu&e 'des,. 
Eing~rtgs's·igp:a:J.'i3 lie'gt· unte·r .den Anipl&tudenschweiien:: 

.. ·• ' . ·..: ..... 

s 1f !;;.2" .~r~ v9.n 9;~ri qioCif:i# 11. l.:J,P:¢:1.' t·2. 9'~g-~f!'9n: WIE!~4.f:iif, 
s;q ~8 .~as $:ig~ai' .une~ng$s;qji.r,ank.t .d.urch ctep.. F::i;itt;!~~ ,4 

. ·; . :•; 

~e'lafic;;J'P· Ari\ AUs~.<!il~ w1rd. de:t · Mittelwert aes .Eit~'~an~sf:,_, 
si<;p:ials .wie(l~~l)~rg~st:~+;Lt;~ ~o$'~~e.p, c;ti:J:s Hoc~f:t.:;eqp:~n:z~ 

.sj;g~;a). c;1g;c11. P:~s .l~\i;Lt:~.r 4 ·geW9~qht wi#d,.•. Pie~,el: E'~:L:J.. 

i~:t~:gr:Lcht de.m ~oliem auf ~l?f:laster. 

20 'W:~n.)::ez:\9. ·ge.~ Ze.it: q is~ d,ie li,'X:e'qyE;~J:li ;fe 'aucl,l, l;l{)her: ais 
.ciie 'Grenz:Ereque.n.z fq, ab~r die.l\ffipl:f,t:ude. des; :Signa,ls. 
Uhersteilfft die AmpLi.tud.f.:mschweilen. s 1r s 2 , di:e von· 

d¢!1 r>ioden 11 ,12 S'ei]§!l:>E:lli werdeh,. 0 a:s !idcifi:t:J:eg,uenz~ . 
st9'n!3.:L. er.:f~l:rct • ke;ne P4as enve.¥sc:iJ:l'iebul'l,gr spn.Ci.E!rJ:l :e.s; 

. . . 

zs wir.d: ·in :.der AmJ.?1i:tuCl.e um .deli Wert .d.er .An1pl.i:l::tJ.den,.;.. 
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schwellen s1l.s2 'Ve:i:'r·ingert ... 'D.ife'ser Fall entspr±cht 
Ci~in R.of.+e# ~~~ ·~±:~e.m<We9,. ¢l~r ·:ti:),- ~.~};l~ sC.:fi*e¢h~e~ 
~:gs;t.~~4. ~s~;~ . . . . .. . . . . . 

Be± o· handelt es sicli u:m bruta-les Brerosen :au£ 

~9lil#91¥;i:.~!U :W~<J; s.f:>p~l:Ci ~~~, ~±l1~:ij.#<J$$·~gn,?jJ :c3.~P. w~~t 
d:e:~; .~pl:l.tl1de!ls.chwelle:n_. s1 ,~2 tiber..schr.e±:t~:b,. f.inde:t: 
man 'es am AiiS$'i:ui~,, v~rininder.t urn den Wert der fun.:.. 
J?:f:i$uC!~fts9Jiw&.+:L~n lii.fr~2 .<t~i~i:l.¢3;.·~ wep:i). :·~gs. ~~hi:iP,9rilf#n 
siq',h: ~~:qz;j:ebt:;. k.an11 .mail, nti;t· 4-eJr~ Fl.'i~f:lr• 4 :·~w :Ausga:ng 
,ein¢rt Wert. ·erhalten., .der. m±;t. .. d.em :Eingangssignai 

'· :. •·. ·.>· . 

. ±deti.~is¢11; ::U:if.:• 

t#.1:f Qr.~:n.g;·~req1l~l1.:q~n t'ies· tiiters 4 k9fit1el1 :9'ev;iij.I{I.t · 
werd.en, :Z'iB •. 'fur starke' Ainf?l-ituden.mit 2 uz., ·bei' 
sr~;:~:tJE!A ;,i\.ml?:L~#ii,d,~hi ~it: P , 3 1{~;:! tfu:· l~t,z'Pg¢l)ii.~ti?I?. 
::!?a~~ tt.!i!''t: i:!.lso·~±.e p~mp~.u.ng d!:!S. ~:ignp;l.s. '.;{iqh'i;*g ~ D~~ 
.bei,. h~heren .:Erequenzen 'gegebene Phasenv:er.schiebung' ·,, .. . . ' 

hat. keine w±rktitiCif•auf ·aie. E'ifistelL•lung der St:hein~ 
war :E'er~ .: . . , .... · '• .' 

40· o:n ~ig. ·3 sieht man, .. daB die vor:t.:±oh..tti:r.t9' e£nen erstert 
Fuhler 101 besitzt, w$!Lcher zw±'sf;l)eri a~r·voraerachse 

· u,n<;l <;l~:r: I,<a:rc?s.Eie;r::Le d:e$ Fc;thl:'?~1l9e~ m9nt~e:r:t: l~~;. ··'Wll 
. <li:e reia.:t:lven •BeW:.egunge11 fes·.tzusteiiell. ,Ein we:i.teier · 

Fiihler 102 ist der Hinterachse ·zu~eordnet. Die durch 

25· die W:Uh:te:t 101 1 19~· ~rzeJ19'teA p.igxja).:e. weJ:~e:p. in einf:i:r: 
·~~s:~c:i.ilstt!~e 1 o3 :Pel'i?:tl,d,e:tt·, :Ln g.e,:r; ::e:L:n: $;i;gnt'l:t e:r~ev.gt 
•wira~. •welches da's Scha'Ukelri: oder :;Schwiilgen des 
Fahrzeu<;jes }:)ei. se;lrie,r· Bewe9Urig d(irst;¢1lt·• Der Aus..,. 
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gZ~:n9' c1~l; ',twi'i.$.¢11;l;tl1#:~ lQ3 J:S.t t!lit. e:ip.<:im Tiei:pc.,tl}f,j.;*i:;~,t: 

fb4 ve~b~r+tien', , C;la,~ t:i1l:rc11 .~i!t J:,tc_;GJ.~~d fQ$: ~11' .:;.~.f()rlll 
_geilificiet w:Lr¢1.. D.e:.; Ausgang Cies Filters 1.Q4 .. is:!::,. mit . 
'· ' ,. . ,•· ·. 
l::i;iri.,~'r Steuer.,. ;'(irid ye~st~rkung;Seinr.idhtl.lfig! 10 6 ver.:.. 

5 ~~#d.~J;l,; @.i.E! e:l~ t;~l~j;:~gS.~§.igpal a}} :Be:\::§:~~<ju.pg~px:gal}e 

io? abgibt,. weiche a'ie ~ewe~runt;r.en·.!J:er s¢he±nwerfer. toit 
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PATENT NO. PATENTEE 
LIST OF DOCUMENTS CITED BY THIRD 7,241,034 James E. SMITH et al. 
PARTY REQUESTER IN INTER PARTES 

REEXAMINATION PATENT DATE 
July 10, 2007 

U S PATENT DOCUMENTS 

EXAM. PATENT/ NAME PATENT/ CLASS SUBCLASS FILING 
INITIAL PUBLICATION PUBLICATION DATE 

NUMBER DATE 

4,954,933 Wassen et al. September 4, 1990 

5,182,460 Russman January 26, 1993 

5,909,949 Gotoh June 8, 1999 

6,193,398 Okuchi eta!. February 27, 200 1 

6,305,823 Toda et al. October 23, 2001 

FOREIGN PATENT DOCUMENTS 

EXAMINER DOCUMENT COUNTRY DATE NAME SUBCLASS TRANSLATION 
INITIAL NUMBER 

YES NO 

31 29 891 DE June 9, 1982 X 

31 10 094 DE September 30, 1982 X 

2 309 773 GB August 6, 1997 X 

2 309 774 GB August 6, 1997 X 

OTHER DOCUMENTS 

EXAMINER 
INITIAL Name 

"Original Complaint for Patent Infringement," filed on March 8, 2010, BALTHER TECHNOLOGIES, LLC, v. AM HONDA MOTOR CO. 
INC., et al., Case No. 6:10-CR-78-LED (E.D. Tex.). 

"Plaintiffs Notice of Voluntary Dismissal," filed on May 17,2010, BALTHER TECHNOLOGIES, LLC, v. AM HONDA MOTOR CO. INC., 
et al., Case No. 6:10-CR-78-LED (E.D. Tex.). 

"Order," dated May 18, 2010, BALTHER TECHNOLOGIES, LLC, v. AM HONDA MOTOR CO. INC., et al., Case No. 6:10-CR-78-LED 
(E.D. Tex.). 

Certified English-language translation of German Patent Application Publication No. 31 10 094 to Miskin et al. 

Certified English-language translation of German Patent Application Publication No. 31 29 891 to Leleve. 

EXAMINER I DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with M.P.E.P. 609; draw line through 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re Patent of 

Patent No. 

Issued 

Title 

Application Serial No. 

Filed 

Requester 

James E. SMITH et al. 

7,241,034 

July 10, 2007 

AUTOMATIC DIRECTIONAL CONTROL SYSTEM 
FOR VEHICLE HEADLIGHTS 

10/285,312 

October 31, 2002 

Volkswagen Group of America, Inc. 

CERTIFICATE OF SERVICE 

I hereby certify that a copy ofthe attached "REQUEST FOR INTER PARTES 
REEXAMINATION OF U.S. PATENT NO. 7,241,034 PURSUANT TO 37 C.F.R. § 1.915" 
has been served in its entirety by first class mail on the patent owner at the following address as 
provided for in 37 C.P.R. § 1.33 (c): 

on this 16th day of May 2011. 

The Caldwell Firm, LLC 
PO Box 59655 
Dept. SVIPGP 
Dallas, TX 75229 

/Clifford A. Ulrich/ 
Clifford A. Ulrich 
Reg. No. 42,194 

KENYON & KENYON LLP 
One Broadway 
New York, N.Y. 10004 
(212) 425-7200 (telephone) 
(212) 425-5288 (facsimile) 

Attorney for Requester, 
Volkswagen Group of America, Inc. 
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UNITED STATES DEPARTMENT OF COMMERCE 
United States Potent and Trademark Office 
Addred: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vuginia 22313·1450 
WW'I"-lllpto.gov 

IIWI ~I ~~~~~~~~In! II~ IIIII II~ 1111 ~~ ~nl ~ ~~ CONFIRMATION N0.1240 
Bib Data Sheet 

FILING OR 371(c) 

SERIAL NUMBER DATE CLASS GROUP ART UNIT ATTORNEY 
95/001,621 05/16/2011 362 3992 DOCKET NO. 

RULE 

. APPLICANTS 
7,241,034, Residence Not Provided; 
BAL THER TECHNOLOGIES, LLC (OWNER), LONGVIEW, TX; 
KENYON & KENYON LLP, (3RD.PTY.REQ.), NEW YORK, NY; 
VOLKSWAGEN GROUP OF AMERICA, INC. (REAL.PTY.IN.INTEREST.), HERNDON, VA; 
KENYON & KENYON LLP, NEW YORK, NY 

I*• CONTINUING DATA************************* 
This application is a REX of 10/285,312 10/31/2002 PAT 7,241,034 
which claims benefit of 60/335,409 1 0/31/2001 
and claims benefit of 60/356,703 02/13/2002 
and claims benefit of 60/369,447 04/02/2002 

I*• FOREIGN APPLICATIONS ******************** 

Foreign Priority claimed [J' yes [J no 

~5 USC 119 (a-d) conditions [J yes [J no [J Met after STATE OR SHEETS TOTAL INDEPENDENT 
~et Allowance COUNTRY DRAWING CLAIMS CLAIMS 
~erified and 
~cknowledged Examiner's Signature Initials 

!ADDRESS 
92045 

TITLE 

Automatic Directional Control System for Vehicle Headlights 

I[J All Fees I 
I[J 1.16 Fees (Filing) I 

FILING FEE 
FEES: Authority has been given in Paper [J 1.17 Fees ( Processing Ext. of 

RECEIVED 
No. to charge/credit DEPOSIT ACCOUNT time) 
No. for following: I[J 1.18 Fees (Issue) I 

I[J Other I 
I[J Credit I 
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Patent Assignment Abstract of Title 

Total Assignments: 4 
Application #: 10285312 

PCT #:NONE 

Filing Dt: 10/31/2002 Patent#: 7241034 

Publication #: US20030107898 

Issue Dt: 07/10/2007 

Pub Dt: 06/12/2003 

Inventors: James E. Smith, Anthony B. McDonald 

Title: AUTOMATIC DIRECTIONAL CONTROL SYSTEM FOR VEHICLE HEADLIGHTS 

Assignment: 1 
Reel/Frame: 0137291 0559 Received: 02/10/2003 Recorded: 02/06/2003 

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS). 

Assignors: SMITH JAMES E. 

MCDONALD. ANTHONY B. 

Assignee: DANA CORPORATION 

4500 DORR STREET 

TOLEDO, OHIO 43615 

Correspondent: MACMILLAN, SOBANSKJ & TODD, LLC 

RICHARD S. MACMILLAN 

720 WATER STREET 

ONE MARITIME PLAZA, FOURTH FLOOR 

TOLEDO, OH 43604-1853 

Assignment: 2 
Reel/Frame: 020540 I 0476 Received: 02/22/2008 Recorded: 02/22/2008 

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS). 

Assignor: DANA CORPORATION 

Assignee: DANA AUTOMOTIVE SYSTEMS GROUP LLC 

4500 DORR STREET 

TOLEDO, OHIO 43615 

Correspondent: DANA HOLDING CORPORATION 

4500 DORR STREET 

KRISTENE M RAGAN 

TOLEDO, OH 43615 

Assignment: 3 
Reel/Frame: 0228131 0432 Received: 06/12/2009 Recorded: 06/12/2009 

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS). 

Assignor: DANA AUTOMOTivE SYSTEMS GROUP LLC 

Assignee: STRAGENT LLC 

211 W. TYLER, SUITE C 

LONGVIEW, TEXAS 75601 

Correspondent: ASSIGNMENT RECORDATION 

211 W. TYLER ST., SUITE C 

LONGVIEW, TX 75601 

Assignment: 4 
Reel/ Frame: 024045 I 0235 Received: 03/08/2010 Recorded: 03/08/2010 

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS). 

Assignor: STRAGENT LLC 

Assignee: BALTHER TECHNOLOGIES. LLC 

211 W. TYLER 

SUITE C-4 

LONGVIEW, TEXAS 75601 

Correspondent: THE CALDWELL FIRM, LLC 

PO BOX 59655 

DEPT. SVIPGP 

DALLAS, TX 75229 

Mailed: 06/13/2003 

Exec Dt: 01/31/2003 

Exec Dt: 01/31/2003 

Mailed: 92/22/2008 

Exec Dt: 01/31/2008 

Mailed: 06/12/2009 

Exec Dt: 05/26/2009 

Mailed: 03/09/2010 

Exec Dt: 12/16/2009 

Pages: 3 

Pages: 30 

Pages:2 

Pages: 2 

Search Results as of: 05120/2011 11 :36 AM 

If you have any comments or questions concerning the data displayed, contact PRO I Assignments at 571-272-3350. v.2.2 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

REEXAM CONTROL NUMBER 

95/001,621 

92045 
The Caldwell Firm, LLC 
PO Box 59655 
Dept. SVIPGP 
Dallas, TX 75229 

FILING OR 371 (c) DATE 

05/16/2011 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

PATENT NUMBER 

7241034 
CONFIRMATION N0.1240 

ASSIGNMENT NOTICE 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~~~~~~~!I~~~~~!I~IJIU~ 

Date Mailed: 05/23/2011 

NOTICE OF ASSIGNMENT OF INTER PARTES REEXAMINATION REQUEST 

The above-identified request for inter partes reexamination has been assigned to Art Unit 3992. All future 
correspondence in this proceeding should be identified by the control number listed above and directed to: Mail 
Stop Inter Partes Reexam, Commissioner for Patents, P.O. Box 1450, Alexandria VA 22313-1450. 

A copy of this Notice is being sent to the latest attorney or agent of record in the patent file or, if none is of record, 
to all owners of record. (See 37 CFR 1.33(c).) If the addressee is not, or does not represent, the current owner, 
he or she is required to forward all communications regarding this proceeding to the current owner(s) 

(MPEP 2222). An attorney or agent receiving this communication who does not represent the current owner(s) 
may wish to seek to withdraw pursuant to 37 CFR 1.36 in order to avoid receiving future communications. If the 
address of the current owner(s) is unknown, this communication should be returned with the request to withdraw 
pursuant to Section 1.36. 

cc: Third Party Requester 
KENYON & KENYON LLP 
ONE BROADWAY 
NEW YORK, NY 10004 

/kpdozier/ 

Legal Instruments Examiner 
Central Reexamination Unit 571-272-7705; FAX No. 571-273-9900 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

REEXAM CONTROL NUMBER 

95/001,621 

KENYON & KENYON LLP 
ONE BROADWAY 
NEW YORK, NY 10004 

FILING OR 371 (c) DATE 

05/16/2011 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

PATENT NUMBER 

7241034 
CONFIRMATION N0.1240 

REEXAM ASSIGNMENT NOTICE 

1111111111111111111111111111111111111111111111111~~~~~~~!1~~~~~!1~11U~ 
Date Mailed: 05/23/2011 

NOTICE OF INTER PARTES REEXAMINATION REQUEST FILING DATE 

Requester is hereby notified that the filing date of the request for inter partes reexamination is 05/16/2011, the 
date that the filing requirements of 37 CFR § 1.915 were received. 

A decision on the request for inter partes reexamination will be mailed within three months from the filing date of 
the request for inter partes reexamination. (See 37 CFR 1.923.) 

A copy of this Notice is being sent to the person identified by the requestor as the patent owner. Further patent 
owner correspondence will be with the latest attorney or agent of record in the patent file. (See 37 CFR 1.33.) Any 
paper filed should include a reference to the present request for inter partes reexamination (by Reexamination 
Control Number) and should be addressed to: Mail Stop Inter Partes Reexam, Commissioner for Patents, P.O. 
Box 1450, Alexandria VA 22313-1450. 

cc: Patent Owner 
92045 
The Caldwell Firm, LLC 
PO Box 59655 
Dept. SVIPGP 
Dallas, TX 75229 

/kpdozier/ 

Legal Instruments Examiner 
Central Reexamination Unit 571-272-7705; FAX No. 571-273-9900 
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Litigation Search Report CRU 3999 

Reexam Control No. 95/001,621 ·.: fii1~ 

TO: Mark Reinhart 
Location: CRU 
Art Unit: 3992 
Date: 5/23/2011 

From: Patricia Volpe 
Location: CRU 3999 
MDW7C69 
Phone: (571) 272-6825 
Patricia. vol pe@uspto.gov 

Litigation Search for U.S. Patent Number: 7,241,034 

Status (CLOSED) 6:10cv78 Balther Technologies, Llc v. American Honda Motor Co Inc etA 

1) I performed a KeyCite Search in Westlaw, which retrieves all history on the patent including any litigation. 

2) I performed a search on the patent in Lexis CourtLink for any open dockets or closed cases. 

3) I performed a search in Lexis in the Federal Courts and Administrative Materials databases for any cases 
found. 

4) I performed a search in Lexis in the IP Journal and Periodicals database for any articles on the patent. 

5) I performed a search in Lexis in the news databases for any articles about the patent or any articles about 
litigation on this patent. 
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Date of Printing: May 23,2011 

KEY CITE 

C US PAT 7241034 AUTOMATIC DIRECTIONAL CONTROL SYSTEM FOR VEHICLE HEAD­
LIGHTS, Assignee: Dana Corporation (JullO, 2007) 

History 

Direct History 

=> 1 AUTOMATIC DIRECTIONAL CONTROL SYSTEM FOR VEHICLE HEADLIGHTS, US 
PAT 7241034,2007 WL 1978614 (U.S. PTO Utility JuliO, 2007) (NO. 10/285312) 

Patent Family 

2 AUTOMATIC DIRECTIONAL CONTROL SYSTEM FOR A VEHICLE HEADLIGHT USES 
SENSOR TO GENERATE SIGNAL REPRESENTATIVE OF CONDITION OF VEHICLE, 
CONTROLLER RESPONSIVE TO SENSOR SIGNAL TO GENERATE OUTPUT SIGNAL 
AND ACTUATOR TO EFFECT, Derwent World Patents Legal2003-543647 

Assignments 

3 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS). 
Number ofPages: 002, (DATE RECORDED: Mar 08, 2010) 

4 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS). 
Number of Pages: 002, (DATE RECORDED: Jun 12, 2009) 

5 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS). 
Number ofPages: 030, (DATE RECORDED: Feb 22, 2008) 

6 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS). 
Number of Pages: 003, (DATE RECORDED: Feb 06, 2003) . 

Patent Status Files . 

.. Request for Re-Examination, (OG DATE: Sep 07, 20 10) 

.. Patent Suit(See LitAlert Entries), 

Docket Summaries 

9 BAL THER TECHNOLOGIES, LLC v. AMERICAN HONDA MOTOR CO. INC. ET AL, 
(E.D.TEX. Mar 08, 2010) (NO. 6:10CV00078), (35 USC 271 PATENT INFRINGEMENT) 

Litigation Alert 

10 Derwent LitAlert P20 10-11-45 (Mar 08, 201 0) Action Taken: complaint 

© 2011 Thomson Reuters, All rights reserved. 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 

Prior Art (Coverage Begins 1976) 
11 ADJUSTABLE HEADLIGHTS, HEADLIGHT ADJUSTING AND DIRECTION SENSING 

CONTROL SYSTEM AND METHOD OF ADJUSTING HEADLIGHTS, US PAT 5868488 
(U.S. PTO Utility 1999) 

12 APPARATUS AND METHOD FOR CONTROLLING LIGHT DISTRIBUTION OF HEAD­
LAMP, US PAT 5660454Assignee: Toyota Jidosha Kabushiki Kaisha, (U.S. PTO Utility 1997) 

13 APPARATUS AND METHOD FOR CONTROLLING THE LIGHT -RANGE OF MOTOR 
VEHICLE HEADLIGHTS, US PAT 5193894Assignee: Robert Bosch GmbH, (U.S. PTO Utility 
1993) 

14 APPARATUS FOR AUTOMATICALLY ADJUSTING AIMING OF HEADLIGHTS OF AN 
AUTOMOTIVE VEHICLE, US PAT 5877680Assignee: Denso Corporation, (U.S. PTO Utility 
1999) 

15 APPARATUS FOR CONTROLLING A HEADLIGHT OF A VEHICLE, US PAT 
4891559Assignee: Nippondenso Soken, Inc., (U.S. PTO Utility 1990) 

16 APPARATUS FOR REGULATING THE ILLUMINATION FIELD OF A VEHICLE HEAD­
LIGHT, US PAT 6144159Assignee: Robert Bosch GmbH, (U.S. PTO Utility 2000) 

17 ARRANGEMENT FOR AUTOMATIC HEADLIGHT ADJUSTMENT, US PAT 
6231216Assignee: Dr. Ing. h.c.F. Porsche AG, (U.S. PTO Utility 2001) 

18 AUTOMATIC LEVELING APPARATUS FOR USE WITH AUTOMOBILE HEADLAMPS, US 
PAT 6183118Assignee: Koito Manufacturing Co., Ltd., (U.S. PTO Utility 2001) 

19 AUTOMATIC LEVELING DEVICE FOR AUTOMOTIVE VEHICLE HEADLAMPS, US PAT 
6305823Assignee: Koito Manufacturing Co., Ltd., (U.S. PTO Utility 2001) 

20 AUTOMOTIVE ILLUMINATION SYSTEM, US PAT 4943893Assignee: Koito Manufacturing 
Co., Ltd., (U.S. PTO Utility 1990) 

21 CONTINUOUSLY VARIABLE HEAD LAMP CONTROL, US PAT 6281632Assignee: Gentex 
Corporation, (U.S. PTO Utility 2001) 

22 CORNERING LIGHT SYSTEM FOR TWO-WHEELED VEHICLES, US PAT 
4024388Assignee: Marvin H. Kleinberg, Inc., (U.S. PTO Utility 1977) 

23 DEVICE FOR ADJUSTING THE INCLINATION OF AUTOMOBILE HEADLIGHTS, US PAT 
· 4186428Assignee: Cibie Projecteurs, (U.S. PTO Utility 1980) 

24 DEVICE FOR ADJUSTING THE LEVEL OF A VEHICLE HEADLIGHT, US PAT 
5779342Assignee: Bayerische Motoren Werke Aktiengellschaft, (U.S. PTO Utility 1998) 

25 DEVICE FOR ADJUSTING AN OBJECT TO ASSUME A PREDETERMINED ANGLE TO A 
CERTAIN PLANE, US PAT 4217631 (U.S. PTO Utility 1980) 

26 DEVICE FOR ADJUSTING A PRESETT ABLE LIGHTING LEVEL OF A HEADLIGHT IN 
MOTOR VEHICLES, US PAT 5785405Assignee: Bayerische Motoren Werke, (U.S. PTO Utility 
1998) 

27 DEVICE FOR CONTROLLING THE LIGHT WIDTH OF HEADLIGHTS FOR VEHICLES, US 
PAT 5896011Assignee: Robert Bosch GmbH, (U.S. PTO Utility 1999) 

28 DEVICE FOR REGULATING LIGHT WIDTH OF HEADLIGHTS FOR VEHICLES, AND 
VEHICLE PROVIDED THEREWITH, US PAT 6142655Assignee: Robert Bosch GmbH, (U.S. 
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