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(7) ABSTRACT

A vehicular dynamic angle adjustment lighting device for
vehicles that can vary the beam angle and direction of a light
beam to adjust for driving circumstances and conditions is
described. In some embodiments many of the adjustments to
driving circumstances and conditions are implemented auto-
matically without direct input by the driver.

500



Patent Application Publication Feb. 2,2006 Sheet 1 of 36 US 2006/0023461 A1

10

19
. /10
[
x cldleler——
ML
B = i
1"



Patent Application Publication Feb. 2,2006 Sheet 2 of 36 US 2006/0023461 A1

DR R —— v

— -_—-—‘kﬂ
3 @ ‘

—_——r—— — hod

_———— i — bt ™.
o
\ i
""‘EE'__ kh
N\ g Stac)
o)) — — —|— — — — hao!
— S 0
\:\ — o
—_J?;‘—_'W\X” Y% 0
s / o
0
M L el
ﬁ\ ~—
o ==z M Nenr
}

11
I
l
“I
|
=




Patent Application Publication Feb. 2,2006 Sheet 3 of 36 US 2006/0023461 A1

T ﬂﬁd

oy owew even e aEe sy E—— e s T e o o ——

|

|

l

|

|

|
e
|
]

I

I

|

l

|
Fig 4

s . e — — — — —— —

e e mm—s e mee— —

15

|
|
|
|
|
l
|
|
}
|
|
!
|
|
N1
\1:5




Patent Application Publication Feb. 2,2006 Sheet 4 of 36 US 2006/0023461 A1

{
: “\ \‘ : N
AN
! W
| . A
VA )
M |
\\l
P ——— — '-— - — ————
\ ll{\
| \
1\\\ | l
\\
\ -

15




US 2006/0023461 A1

Patent Application Publication Feb. 2, 2006 Sheet 5 of 36

1614

% A

— i

= —

3




Patent Application Publication Feb. 2,2006 Sheet 6 of 36 US 2006/0023461 A1

‘ /ﬁ / ‘
o ooolooe

MM

10

14
Fig 8
11
11
/e
o 0d 48 iRl L L .u/
ETC.
® ® ® ® 27
23 [ 24 | 26
‘ 1 16 22 25
14 16

Fig 9



Patent Application Publication Feb. 2,2006 Sheet 7 of 36 US 2006/0023461 A1

L—— 160
|
1227 ' 112
116
126 |
1492 : : 132
| | 100
\ | |
124 | 114
~ |
' |
120 ' | 110
oS A =
— N
140~y /130
4 CPU ’

m
\J 4

Fig 10



Patent Application Publication Feb. 2,2006 Sheet 8 of 36 US 2006/0023461 A1

160
N /
| — 150

100

122 ™\ 112

126 116

124 \ >

114

. 110
|
140\ 130

Fig 11



Patent Application Publication Feb. 2,2006 Sheet 9 of 36 US 2006/0023461 A1

100 |
| — 160 /

122 112
116
126
124
N 114

[ —" 132
J
110

120

130

Fig 12



Patent Application Publication Feb. 2,2006 Sheet 10 of 36 US 2006/0023461 A1

160 100
150 :/ /
e j
. |

Fig 13



Patent Application Publication Feb. 2,2006 Sheet 11 of 36 US 2006/0023461 A1

132
;‘4‘ ‘\“
A v
X4 ‘é“ 130
2 s
W )
& )
% I\I
/_\
102

322

326




Patent Application Publication Feb. 2,2006 Sheet 12 of 36 US 2006/0023461 A1

160

100
114
116

Ry

Fig 15

/110

AN




Patent Application Publication Feb. 2,2006 Sheet 13 of 36 US 2006/0023461 A1

112

100
r_ 170
116

110
114

=
130
Fig 16

CPU

A




Patent Application Publication Feb. 2, 2006 Sheet 14 of 36

US 2006/0023461 A1

355
120
1Y
@v.
r’"w
352 '554'
"l'd’
G
L5518/
354
gD
351 T
359
ERTIU]
L1
35311
C
354 %
\d
320

358

353

Fig17

354

310



Patent Application Publication Feb. 2,2006 Sheet 15 of 36 US 2006/0023461 A1




Patent Application Publication Feb. 2,2006 Sheet 16 of 36 US 2006/0023461 A1

112

112




Patent Application Publication Feb. 2,2006 Sheet 17 of 36 US 2006/0023461 A1

234

110

250/1 - <>

280> { =

o] | -

210

Fig 23



US 2006/0023461 A1

Patent Application Publication Feb. 2, 2006 Sheet 18 of 36

234

210

200

225

202

224

S A A A M
W W W W W W W s =

222

N

.K-.K..K-.K.(({{(J&J&{“{{{‘{w&{{%aﬂ‘(!

Fig 24

A A A A A N A N N N N T S N T W 2%




US 2006/0023461 A1

Patent Application Publication Feb. 2, 2006 Sheet 19 of 36

11111

* DWW 4
LR,

252

250

260

SBRRREERKS
KK
KK LKA K

RRRRARKA
KK KA
SSESSEAASY
SIS IRSRKES
oleloletelolaleletels!
BB /XK

, SO E

S0 0.9,
KR AR
A ..’ "p‘.}“ﬂ\’ AV’"’ 2

T £

264

Fig 26



Patent Application Publication Feb. 2,2006 Sheet 20 of 36 US 2006/0023461 A1

‘\ /4

\\ /[ 056
N [><) ”
. < >
B! ‘v 210
e — 266
252 262
250 260

Fig 27

Fig 28



Patent Application Publication Feb. 2,2006 Sheet 21 of 36 US 2006/0023461 A1

256

210















































































