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©  Projector-type  head  lamp  assembly  for  vehicles. 

that  the  relatively  near  range  in  front  of  the  car  is 
provided  with  a  sufficiently  wide  horizontal  illumina- 
tion. 

©  The  projector-type  head  lamp  assembly  com- 
prises  a  reflector  having  plural  reflection  surfaces 
different  in  reflection  characteristics  from  each  other. 
The  reflector  has  disposed  in  the  center  of  the 
reflection  surface  thereof  a  first  reflection  surface 
area  extended  horizontally;  adjoiningly  at  the  top  and 
bottom,  respectively,  of  the  first  reflection  surface 
area  a  second  reflection  surface  area  extended  hori- 
zontally;  and  adjoiningly  to  the  second  reflection 
surface  areas  a  third  reflection  surface  area  ex- 
tended  horizontally.  The  reflection  surface  areas  are 
composed  of  numerous  fine  surface  elements 
smoothly  continuous  to  each  other.  The  orientations 
of  the  fine  surface  elements  belonging  to  the  first  to 

^third  reflection  surface  area  are  so  determined  that 
^ t h e   incident  light  rays  from  a  light  source  are  con- 
^"  verged  to  near  the  center  of  the  edge  of  the  shade; 
2   into  a  horizontal  zone  including  up  to  a  position 
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spaced  a  predetermined  distance  along  the  meridi- 

-|6  ! ^"onal  image  plane  of  the  convex  lens  from  the  center 
52  of  the  edge  of  the  shade;  and  into  a  vertical  zone 

including  up  to  a  position  extended  downward  from 
Othe  center  of  the  edge  of  the  shade,  respectively. 
Q.  Thereby,  the  luminous  intensity  distribution  pattern 
Hi  projected  in  front  of  a  car  provides  a  sufficient  hori- 

zontal  divergence  and  intensity  of  light  beam  while 
keeping  the  high  luminous  intensity  at  the  center,  so 
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PROJECTOR-TYPE  HEAD  LAMP  ASSEMBLY  FOR  VEHICLES 

SUMMARY  OF  THE  INVENTION BACKGROUND 

The  present  invention  has  an  object  to  over- 
5  come  the  above-mentioned  drawbacks  of  the  prior- 

art  projector-type  head  lamps  by  providing  an  im- 
proved  projector-type  head  lamp. 

The  present  invention  has  another  object  to 
provide  a  projector-type  head  lamp  which  can  pro- 

w  vide  a  wide  illumination  horizontally  without  sacri- 
fice  of  the  luminous  intensity  in  the  center  of  the 
luminous  intensity  distribution  pattern  and  a  visi- 
bility  of  the  far  range  in  front  of  the  car  while 
keeping  low  the  luminous  intensity  on  the  road 

75  surface  in  the  relatively  near  range  before  the  car. 
The  above  objects  of  the  present  invention  are 

attained  by  providing  a  projector-type  head  lamp 
comprising,  according  to  the  present  invention,  a 
reflector  having  an  inner  reflection  surface,  a  lamp 

20  bulb  having  at  least  one  axial  coil  filament  disposed 
on  the  axis  of  the  reflector,  a  convex  lens  disposed 
in  front  of  the  reflector,  and  a  shade  disposed 
between  the  reflector  and  convex  lens  and  which 
has  provided  near  the  focus  of  the  convex  lens  an 

25  optically  effective  edge  which  provides  a  light-dark 
boundary  by  blocking  a  part  of  the  light  rays  pro- 
jected  from  the  lamp  bulb  and  reflected  by  the 
inner  reflection  surface,  wherein 

(a)  the  coil  axis  is  arranged  parallelly  to  the 
30  optical  axis  of  the  reflector  and  the  reflection  sur- 

face  is  composed  of  a  plurality  of  reflection  surface 
areas  of  different  reflection  properties; 

(b)  the  reflection  surface  area  includes  a  first 
reflection  area  extended  horizontally  from  the  cen- 

35  ter  including  the  apex  of  the  inner  reflection  sur- 
face,  a  second  reflection  surface  area  having  at 
least  two  surface  areas  adjoining  the  first  surface 
area  at  the  top  and  bottom,  respectively,  of  the  first 
surface  area  and  which  are  extended  horizontally, 

40  and  a  third  reflection  surface  area  having  at  least 
two  reflection  areas  adjoining  the  second  reflection 
surface  areas,  respectively; 

(c)  the  first  to  the  third  surface  areas  are 
formed  from  numerous  fine  surface  elements  con- 

45  tiguous  smoothly  to  each  other,  the  fine  surface 
elements  belonging  to  each  of  the  surface  areas 
being  so  oriented  in  different  orientations,  respec- 
tively,  as  predetermined  that  the  incident  light  rays 
from  the  lamp  bulb  are  converged  to  different 

so  points  in  the  vicinity  of  the  edge  of  the  shade;  and 
(d)  the  orientations  of  the  fine  surface  ele- 

ments  belonging  to  the  first  surface  area  are  so 
determined  that  the  incident  light  rays  from  the 
lamp  bulb  are  converged  near  the  center  of  the  top 
end  of  the  edge  of  the  shade,  the  orientations  of 

a)  Fieid  of  the  Invention: 

The  present  invention  relates  to  a  projector- 
type  head  lamp  assembly  for  use  with  vehicles. 

b)  Description  of  the  Prior  Art: 

The  essential  requirements  for  the  head  lamp 
for  a  vehicle  or  car  are  to  provide  a  bright  view  in 
front  of  the  car  and  to  provide  a  luminous  intensity 
distribution  pattern  owing  to  which  the  driver  of  a 
car  running  in  the  opposite  direction  is  not  dazzled 
by  the  coming  light  beam. 

As  a  head  lamp  which  has  a  luminous  intensity 
distribution  pattern  meeting  these  requirements,  of 
which  the  lens  configuration  is  simple  and  which 
can  project  light  rays  to  a  relatively  far  range  in 
front  of  the  car,  the  so-called  projector-type  head 
lamps  have  been  proposed.  Such  a  projector-type 
head  lamp  comprises  a  reflector  of  which  the  re- 
flection  surface  is  composed  of  a  spheroidal  sur- 
face  or  a  paraboloidal  surface,  or  a  combination  of 
them,  a  shade  disposed  in  front  of  the  reflector  and 
which  blocks  a  part  of  the  light  rays  reflected  by 
the  reflector  to  define  a  light-dark  boundary,  and  an 
image  forming  optical  system  disposed  in  front  of 
the  shade.  In  such  projector-type  head  lamp,  the 
reflection  surface  is  generally  formed  by  a  spheroi- 
dal  surface  or  a  paraboloidal  surface,  or  a  combina- 
tion  of  them  and  a  major  consideration  is  given  to 
provide  an  ample  illumination  over  a  long  distance 
in  front  of  the  car. 

However,  in  a  relatively  near  range  in  front  of 
the  car,  the  light  beam  does  not  spread  so  widely 
horizontally  that  it  is  sometimes  difficult  for  the 
driver  to  visually  check  a  person  walking  on  the 
sidewalk  within  the  range  or  a  car  approaching  an 
intersection  also  within  range.  Namely,  the  conven- 
tional  head  lamps  involves  a  problem  not  prefer- 
able  for  the  traffic  safety. 

Also,  in  case  of  a  projector-type  head  lamp  in 
which  the  lamp  bulb  filament  is  disposed  in  the 
direction  of  the  optical  axis,  the  luminous  intensity 
on  the  road  surface  in  the  relatively  near  range  in 
front  of  the  car  is  high  while  the  luminous  intensity 
in  the  far  range  is  extremely  low  as  compared  with 
that  in  the  near  range,  so  that  an  object  in  the  far 
range  cannot  be  easily  viewed. 
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the  reflector  and  which  are  projected  through  the 
convex  lens  onto  the  front  screen,  the  drawings 
corresponding  to  Figs.  10  (A)  to  (E),  respectively; 
and 

5  Fig.  13  is  a  front  view  showing  a  variant  of 
the  reflector  used  in  the  projector-type  head  lamp 
according  to  the  present  invention. 

the  fine  surface  elements  belonging  to  the  second 
surface  areas  being  so  determined  that  the  incident 
light  rays  from  the  lamp  bulb  are  converged  to  a 
horizontal  zone  including  up  to  a  position  spaced 
horizontally  a  predetermined  distance  from  the 
center  of  the  top  end  of  the  edge  of  the  shade,  and 
the  orientations  of  the  fine  surface  elements  be- 
longing  to  the  third  surface  areas  being  so  deter- 
mined,  correspondingly  to  the  orientations  of  the 
fine  surface  elements  belonging  to  the  first  reflec- 
tion  surface  area,  that  the  incident  light  rays  from 
the  lamp  bulb  are  converged  into  a  vertical  zone 
including  up  to  a  position  extended  downward  from 
near  the  center  of  the  top  end  of  the  edge  of  the 
shade. 

These  and  other  objects  and  advantages  of  the 
present  invention  will  be  better  understood  from  the 
ensuing  description  made,  by  way  of  example,  of 
the  embodiments  of  the  present  invention  with  ref- 
erence  to  the  drawings. 

10  DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Figs.  1  and  2  show  schematically  the  optical 
75  system  of  the  projector-type  head  lamp  assembly 

according  to  the  present  invention.  In  Figures,  the 
reference  numeral  10  indicates  a  reflector  of  which 
the  reflection  surface  10a  is  composed  of  a  plural- 
ity  of  reflection  surface  areas  A  to  D  which  are  of 

20  different  reflection  characteristics  from  each  other, 
as  will  be  described  later.  The  center  axis  of  the 
reflector  10  lies  on  the  Z  axis  as  shown,  and  a 
convex  lens  14  is  disposed  in  front  of  and  coaxially 
with  the  reflector  10.  A  lamp  bulb  12  has  an  axial 

25  coil  filament  12a  and  coii  axis  is  arranged  parallelly 
to  the  optical  axis  (Z  axis)  of  the  reflector  10.  There 
is  disposed  between  the  reflector  10  and  convex 
lens  14  a  shade  16  of  which  the  upper  edge  15  is 
disposed  near  the  meridional  image  plane  i-j  of  the 

30  convex  lens  14.  Actually,  the  meridional  image 
plane  is  nearly  a  part  of  a  spherical  surface,  the 
line  i-j  in  Figures  indicating  the  intersection  be- 
tween  the  horizontal  plane  (XY  plane)  including  the 
optical  axis  and  the  spherical  surface.  The  upper 

35  edge  15  has  a  sloping  edge  15a  which  goes  away 
downward  from  the  meridional  image  plane  i-j  as 
shown  in  Fig.  6.  Such  shade  16  blocks  a  part  of 
those  light  rays  reflected  by  the  reflection  surface 
areas  A  to  D  of  the  reflector  10,  which  go  down- 

40  ward  of  the  shade,  thereby  providing  a  pattern 
projected  frontward  through  the  convex  lens  14 
with  a  light-dark  boundary. 

The  inner  reflection  surface  10a  of  the  reflector 
10  in  the  projector-type  head  lamp  assembly  ac- 

45  cording  to  the  present  invention  is  composed  of  a 
plurality  of  reflection  surface  areas  different  in  re- 
flection  characteristics  from  each  other.  The  reflec- 
tor  10  has  formed  near  the  center  thereof,  that  is, 
the  apex  thereof,  an  opening  20  through  which  the 

so  lamp  bulb  12  is  mounted.  The  reflection  surface 
area  A  is  formed  as  a  curved  surface  extended 
horizontally  from  the  center  including  the  opening 
20.  There  are  disposed  two  reflection  surface  areas 
B  adjoining  the  reflection  surface  area  A  at  the  top 

55  and  bottom,  respectively,  thereof.  These  reflection 
surface  areas  8  are  formed  each  as  a  curved 
surface  extended  horizontally.  Also  there  are  dis- 
posed  two  reflection  surface  areas  C  adjoining  the 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  side  elevation  showing 
the  optical  system  of  the  projector-type  head  lamp 
assembly  according  to  the  present  invention; 

Fig.  2  is  a  schematic  plan  view  showing  the 
optical  system  of  the  projector-type  head  lamp 
assembly  according  to  the  present  invention; 

Fig.  3  is  a  front  view  of  the  reflector; 
Fig.  4  is  a  perspective  view  of  the  reflector; 
Fig.  5  is  a  sectional  view  taken  alone  the  line 

V-V  in  Fig.  3; 
Fig.  6  is  a  schematic  front  view  of  the  optical 

system  shown  in  Fig.  1  ; 
Fig.  7  is  a  drawing  for  explanation  of  the 

actions  of  the  reflection  surface  areas  of  the  reflec- 
tor,  the  reflector  being  shown  as  enlarged  in  scale; 

Figs.  8  and  9  are  drawings  for  explanation  of 
how  to  determine  the  orientations  of  the  fine  sur- 
face  elements  belonging  to  the  respective  reflec- 
tion  surface  areas  of  the  reflector; 

Figs.  10  (A)  to  (E)  are  drawings  for  explana- 
tion  of  the  convergence  of  the  light  rays  reflected 
by  the  reflection  surface  areas  of  the  reflector, 
showing  the  side  elevation  of  the  optical  system; 

Figs.  1  1  (A)  to  (E)  are  drawings  for  explana- 
tion  of  the  convergence  of  the  light  rays  reflected 
by  the  reflection  surface  areas  of  the  reflector, 
showing  the  front  view  of  the  optical  system  and 
the  drawings  corresponding  to  Figs.  10  (A)  to  (E), 
respectively; 

Figs.  12  (A)  to  (E)  are  schematic  views 
showing  patterns,  respectively,  formed  by  the  light 
rays  reflected  from  the  reflection  surface  areas  of 



EP  0  334  304  A2 

K  and  L  to  which  the  incident  light  rays  from  the 
lamp  bulb  12  are  reflected  at  the  reflection  surface 
areas  and  converged  and  the  points  P  and  Q,  and 
p'  and  Q'  defining  the  first  and  second  horizontal 

s  planes,  respectively,  are  shown  in  Fig.  6,  and  the 
converged  states  of  the  light  rays  reflected  at  the 
reflection  surface  areas  A  to  D  is  shown  in  Figs.  10 
(A)  to  (D).  Fig.  10  (E)  shows  the  converged  states 
shown  in  Figs.  (A)  to  (D)  together.  Figs.  (A)  to  (E) 

w  are  schematic  views  of  the  converged  states  in 
Figs.  10  (A)  to  (E),  respectively,  from  the  shade  16. 
In  this  embodiment,  the  distance  between  the 
points  P  and  Q  is  set  to  about  20  mm,  that  dis- 
tance  between  the  points  P  and  Q  is  to  about  10 

75  mm,  and  that  between  the  points  K  and  L  is  to 
about  3  mm. 

The  curved  surfaces  of  these  reflection  surface 
areas  are  formed  by  groups  of  numerous  fine  sur- 
face  elements  smoothly  contiguous  to  each  other. 

20  The  orientation  direction  of  each  of  the  fine  surface 
elements  belonging  to  each  surface  area  is  deter- 
mined  using  a  mathematical  method.  The  fine  sur- 
face  elements  are  formed  continuously  and 
smoothly  by  an  NC  machine.  The  reflection  surface 

25  areas  A  and  D  are  contributed  to  the  increase  of 
the  luminous  intensity  at  the  center  of  the  luminous 
intensity  pattern  projected  through  the  convex  lens 
14  and  limits  the  pattern  from  spreading  downward, 
while  the  reflection  surface  areas  B  and  C  are 

30  contributed  to  the  increase  of  horizontal  spreading 
of  the  pattern  and  also  to  the  increase  of  luminous 
intensity. 

Referring  now  to  Figs.  7  to  9,  how  to  select  the 
orientation  of  each  of  the  fine  surface  elements 

35  belonging  to  the  reflection  surface  area  B  will  be 
explained.  The  orientations  of  the  fine  surface  ele- 
ments  belonging  to  the  other  reflection  surface 
areas  A,  C  and  D  will  be  similarly  determined  so  as 
to  have  the  above-mentioned  reflection  characteris- 

40  tics. 
In  the  XYZ  coordinates  taking  as  the  origin  the 

apex  O  of  the  reflector  1  0,  the  fine  surface  element 
Qn  (Xn,  Yn)  belonging  to  the  reflection  surface  area 
B  has  an  area  indicated  with  a  fine  area  AS  of  AX 

45  x  A  Y.  In  this  embodiment,  A  x  =  A  y  =  0.2  mm 
and  A  S  =  0.04  mm2.  A  great  number  of  such  fine 
surface  elements  are  connected  continuously  and 
smoothly  to  one  another  to  form  the  reflection 
surface  area  B.  As  shown  in  Fig.  8,  the  orientation 

so  N  of  the  fine  surface  element  Qn  is  so  determined 
that  the  light  rays  emitted  from  the  center  F  of  the 
filament  12a  and  reflected  at  the  fine  surface  ele- 
ment  Qn  are  directed  toward  the  point  Sn  in  the 
first  horizontal  zone.  Actually,  the  orientation  of  a 

55  fine  surface  element  having  the  same  X  coordinate 
as  the  fine  surface  element  Qn  is  determined  so 
that  the  light  rays  are  directed  toward  the  same 
point  Sn  in  the  first  horizontal  zone.  The  orientation 

reflection  surface  areas  B  at  the  top  and  bottom, 
respectively,  thereof  and  they  are  formed  each  as 
a  curved  surface  extended  horizontally.  Namely, 
the  upper  reflection  surface  area  C  adjoins  the 
upper  reflection  surface  area  B  at  the  top  thereof, 
while  the  lower  reflection  surface  area  C  adjoins 
the  lower  reflection  surface  area  B  at  the  bottom 
thereof.  Furthermore,  there  are  disposed  two  reflec- 
tion  surface  areas  D  adjoining  the  reflection  surface 
areas  C  at  the  top  and  bottom,  respectively,  there- 
of.  Namely,  the  upper  reflection  surface  area  D 
adjoins  the  upper  reflection  surface  area  C  at  the 
top  thereof,  while  the  lower  reflection  surface  area 
D  adjoins  the  lower  reflection  surface  area  C  at  the 
bottom  thereof.  The  reflection  surface  areas  B,  C 
and  D  are  composed  each  of  two  reflection  sur- 
faces  disposed  opposite  to  each  other  around  the 
opening  20.  The  boundaries  between  the  reflection 
surface  areas  A  and  B  are  defined  by  two  planes 
S1  and  S2  parallel  to  a  horizontal  plane  in  which 
the  Z-Z  axis  lies,  while  the  boundaries  between  the 
reflection  surface  areas  B  and  C  and  those  be- 
tween  the  reflection  surface  areas  C  and  D  are 
similarly  defined  by  two  planes  S3  and  S4,  and  S5 
and  S6.  respectively,  parallel  to  the  horizontal 
plane  in  which  the  Z-Z  axis  lies.  The  areas  near  the 
intersection  between  each  reflection  surface  area 
and  vertical  plane  in  which  the  Y-Y  axis  lies  are 
contiguous  to  each  other  smoothly  as  shown  in  Fig. 
5,  but  the  areas  connecting  two  adjacent  reflection 
surface  areas  are  formed  as  steps  defined  by  the 
horizontal  planes  S1  to  S6,  respectively,  in  other 
areas  than  those  near  the  intersection. 

The  reflection  surface  area  A  is  formed  as  such 
a  curve  surface  as  converges  the  incident  light  rays 
from  the  lamp  bulb  12  to  near  a  central  point  K  at 
the  top  end  of  the  edge  15  of  the  shade  16.  The 
reflection  surface  area  B  is  formed  as  such  a 
curved  surface  as  converges  the  incident  light  rays 
from  the  lamp  bulb  12  into  a  first  horizontal  zone 
defined  by  two  points  P  and  Q  lying  in  the  horizon- 
tal  plane  in  which  the  center  point  K  of  the  top  end 
of  the  edge  15  of  the  shade  16  also  lies  and  which 
are  spaced  a  predetermined  distance  from  the  Z-Z 
axis.  The  reflection  surface  area  C  is  formed  as 
such  a  curved  surface  as  converges  the  light  rays 
from  the  lamp  bulb  12  into  a  second  horizontal 
zone  defined  by  other  two  points  P  and  Q'  lying  in 
the  horizontal  plane  in  which  the  center  point  K  at 
the  top  end  of  the  edge  15  of  the  shade  16  also 
lies  and  which  are  spaced  from  the  Z-Z  axis  a 
predetermined  distance  shorter  than  the  above- 
mentioned  predetermined  distance.  The  reflection 
surface  area  D  is  formed  as  such  a  curved  surface 
as  converges  the  light  rays  from  the  lamp  bulb  12 
to  near  a  point  L  spaced  vertically  downward  a 
predetermined  distance  from  the  center  point  at  the 
top  end  of  the  edge  15  of  the  shade  16.  The  points 
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direction  of  the  fine  surface  element  Qm  in  a 
position  more  distant  than  the  fine  surface  element 
Qn  from  the  X  axis  is  similarly  determined  so  that 
the  light  rays  are  directed  toward  the  point  Sm  in 
the  first  horizontal  area.  The  orientation  of  a  fine 
surface  element  having  the  same  X  coordinate  as 
the  fine  surface  element  Qm  has  is  so  determined 
that  the  light  rays  are  directed  toward  the  same 
point  Sm  in  the  first  horizontal  zone.  In  the  above, 
the  left  half  of  the  reflection  surface  area  B  adjoin- 
ing  the  top  of  the  reflection  surface  area  A  has 
been  explained.  In  the  right  half  of  the  reflection 
surface  area  B,  the  orientations  of  the  fine  surface 
elements  Qn  located  symmetrically  to  the  fine 
surface  element  Qn  with  respect  to  the  YZ  plane 
and  the  fine  surface  area  Qm  located  symmetri- 
cally  to  the  fine  surface  element  Qm  with  respect 
to  the  YZ  plane  are  so  determined  that  the  light 
rays  reflected  at  the  fine  surface  elements  Q  n  and 
Qm  are  directed  toward  the  points  S  n  and  S  m, 
respectively,  symmetrically  to  the  points  Sn  and 
Sm,  respectively,  with  respect  to  the  Z  axis.  There- 
fore,  there  can  be  established  between  a  point  Xn 
being  an  X-coordinate  of  the  fine  surface  element 
Qn  in  the  above-mentioned  reflection  surface  area 
B  and  a  point  Xs  being  the  X-coordinate  of  the 
convergence  point  Sn  a  functional  relation  of  Xs  = 
f(Xn),  the  function  f  being  determined  based  on 
what  target  luminous  intensity  pattern  is  formed  in 
front  of  the  car. 

The  orientations  of  the  fine  surface  elements 
belonging  to  the  reflection  surface  area  C  are  de- 
termined  similarly  to  those  of  the  fine  surface  ele- 
ments  of  the  reflection  surface  area  B,  provided 
that  the  second  horizontal  zone  in  which  the  light 
rays  reflected  at  the  reflection  surface  area  C  is 
somewhat  narrower  than  the  first  horizontal  zone  in 
which  the  light  rays  reflected  at  the  reflection  sur- 
face  area  B.  Namely,  in  this  embodiment,  the  ori- 
entations  of  the  fine  surface  elements  are  so  deter- 
mined  that  the  light  rays  reflected  at  the  reflection 
surface  area  B  are  so  directed  toward  the  first 
horizontal  zone  that  they  form  an  angle  of  a  maxi- 
mum  of  about  30  degrees  with  respect  to  the  Z 
axis  and  that  the  light  rays  reflected  at  the  reflec- 
tion  surface  area  C  are  so  directed  toward  the 
second  horizontal  zone  that  they  form  an  angle  of  a 
maximum  of  about  20  degrees  with  respect  to  the 
Z  axis. 

Figs.  12  (A)  to  (D)  show  luminous  intensity 
patterns,  respectively,  formed  on  the  screen  by  the 
light  rays  reflected  at  the  reflection  surface  areas  A 
to  D,  respectively,  and  Fig.  12  (E)  shows  a  lu- 
minous  intensity  pattern  resulted  from  the  synthe- 
sis  of  the  patterns  in  Figs.  12  (A)  to  (D).  The 
hatched  portions  in  these  Figures  indicate  the  por- 
tions  cut  off  by  the  shade  16  and  the  portions 
indicated  with  many  dots  indicate  the  illuminated 

zones. 
The  light  rays  reflected  at  the  reflection  surface 

area  A  are  projected  as  partially  cut  off,  refracted 
through  the  convex  lens  14  and  projected  frontward 

5  of  the  convex  lens  14.  In  the  pattern  shown  in  Fig. 
12  (A),  an  image  16'  of  the  shade  16  appears 
above  the  light-dark  boundary  defined  by  the  edge 
15  of  the  shade  16  and  a  very  bright  illuminated 
zone  appears  below  the  light-dark  boundary  with  a 

jo  horizontal  divergence  of  7  to  8  degrees  and  with  a 
downward  divergence  of  about  4  degrees. 

Similarly,  the  light  rays  reflected  at  the  reflec- 
tion  surface  areas  B  disposed  at  the  top  and  bot- 
tom,  respectively,  of  the  reflection  surface  area  A 

75  form  strip-shaped  illuminated  zones  with  a  horizon- 
tal  divergence  of  about  30  degrees  and  with  a 
downward  divergence  of  about  8  degrees,  respec- 
tively,  as  shown  in  Fig.  12  (B),  and  the  light  ray 
reflected  at  the  reflection  surface  areas  C  disposed 

20  at  the  top  and  bottom,  respectively,  of  the  reflec- 
tion  surface  areas  B  form  strip-shaped  illuminated 
zones  with  a  horizontal  divergence  of  about  20 
degrees  and  with  a  downward  divergence  of  about 
7  degrees,  respectively. 

25  Further,  the  light  rays  reflected  at  the  reflection 
surface  area  D  located  at  the  top  and  bottom, 
respectively,  of  the  reflection  surface  areas  C  form 
bright  illuminated  zones  with  a  horizontal  diver- 
gence  of  about  3  degrees  and  with  a  downward 

30  convergence  of  5  to  6  degrees. 
The  pattern  resulted,  by  superposing,  from  the 

patterns  formed  by  the  reflected  light  rays  reflected 
from  the  reflection  surface  areas  A  to  D  is  shown  in 
Fig.  12  (E).  As  seen  from  such  superposed  pattern, 

35  since  the  light  rays  reflected  at  the  reflection  sur- 
face  areas  B  are  projected  with  a  horizontal  diver- 
gence  of  about  30  degrees  while  the  light  rays 
reflected  at  the  reflection  surface  areas  C  are  pro- 
jected  with  a  horizontal  divergence  of  about  20 

40  degrees,  the  light  rays  reflected  at  the  reflection 
surface  area  A  are  projected  horizontally  with  an 
ample  luminous  intensity  and  divergence  without 
their  luminous  intensity  being  extremely  lower  as 
they  go  from  the  bright  illuminated  zone  to  a  hori- 

45  zontal  divergent  zone.  Therefore,  the  light  beam 
can  be  horizontally  diverged  sufficiently  widely  in  a 
relatively  near  range  in  front  of  the  car  at  no 
sacrifice  of  the  luminous  intensity  at  the  center. 
Since  the  light  rays  reflected  at  the  reflection  sur- 

50  face  areas  B  and  C  are  projected  with  a  downward 
divergence  of  about  10  degrees  and  the  light  rays 
reflected  at  the  reflection  surface  areas  D  are  pro- 
jected  with  a  downward  divergence  of  5  to  6  de- 
grees,  the  downward  divergence  of  the  light  rays 

55  can  be  minimized.  Hence,  since  the  luminous  in- 
tensity  in  the  central  zone  in  front  of  the  car  owing 
to  the  bright  illuminated  zone  formed  at  the  center 
by  the  light  rays  reflected  at  the  reflection  surface 
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the  orientation  of  each  of  the  fine  surface  elements 
belonging  to  the  reflection  surface  area  D  should 
preferably  be  so  determined  that  the  light  rays  are 
converged  to  a  point  L  somewhat  displaced  from 

5  the  point  L  correspondingly  (these  points  are 
shown  in  Fig.  6).  Namely,  the  large  illuminated 
zone  at  the  center  is  shifted  a  little  for  the  driver  of 
a  car  running  in  the  opposite  direction  not  to  be 
dazzled.  As  seen  from  the  comparison  with  the 

w  luminous  intensity  distribution  pattern  formed  by 
light  rays  converged  to  the  points  K  and  L  as 
shown  in  Fig.  12  (E),  the  luminous  intensity  dis- 
tribution  pattern  formed  by  the  light  rays  converged 
to  the  points  K  and  L  is  displaced  about  2  de- 

75  grees  to  the  left,  respectively.  Therefore,  the  ori- 
entation  of  each  of  the  fine  surface  elements  be- 
longing  to  the  reflection  surface  areas  B  and  C 
should  preferably  be  so  determined  that  the  light 
rays  reflected  at  the  reflection  surface  areas  B  and 

20  C  are  shifted  somehow  to  the  left  corresponding  to 
the  shift  of  the  luminous  intensity  distribution  pat- 
tern  formed  by  the  light  rays  reflected  at  the  reflec- 
tion  surface  area  A.  The  shift  of  of  the  large  illumi- 
nated  zone  at  the  center  is  limited  to  a  maximum 

25  of  1.5  degrees  in  SAE  and  2.0  degrees  in  JIS,  and 
so  the  orientation  of  each  reflection  surface  area 
should  be  determined  within  this  range. 

Also,  the  reflection  surface  area  A  may  be 
formed,  by  fitting,  from  a  part  of  a  spheroid  taking 

30  as  foci  the  center  F  of  the  filament  12a  and  the 
center  point  K  at  the  top  end  of  the  edge  15  of  the 
shade  16,  and  the  reflection  surface  area  D  may  be 
formed,  by  fitting,  from  a  part  of  a  spheroid  taking 
as  foci  the  center  F  of  the  filament  12a  and  a  point 

35  L  spaced  a  predetermined  distance  downward  from 
the  center  point  K  at  the  top  end  of  the  edge  15  of 
the  shade  16. 

area  A  and  the  illuminated  zones  formed  at  the 
center  by  the  light  rays  reflected  at  the  reflection 
surface  areas  B,  C  and  D,  respectively,  the  inten- 
sity  of  the  illumination  on  the  road  in  a  range 
relatively  far  from  the  car  can  be  made  high  while 
keeping  the  intensity  of  the  illumination  on  the  road 
in  a  relatively  near  range,  whereby  an  object  in  the 
far  range  can  be  viewed  more  easily. 

Fig.  13  shows  a  variant  of  the  reflection  used  in 
the  projector-type  head  lamp  assembly  according 
to  the  present  invention.  This  reflector  is  different 
from  the  embodiment  shown  in  Fig.  3  in  the  posi- 
tion  and  area  of  the  reflection  surface  area  D 
which  serves  to  converge  the  incident  light  rays 
from  trie  lamp  bulb  12  to  near  the  point  L  spaced  a 
predetermined  distance  downward  from  the  center 
at  the  top  end  of  the  edge  1,5  of  the  shade  1  6.  The 
reflection  surface  area  D  is  composed  of  two  elon- 
gated  curved  surfaces  disposed  right  above  and 
below  the  opening  20  and  adjoining  the  reflection 
surface  area  A,  respectively.  The  reflection  surface 
areas  B'  and  c'  corresponding  to  the  reflection 
surface  areas  B  and  C  are  disposed  adjoiningly  to 
both  !ateral  sides,  respectively,  of  the  reflection 
surface  area  d'.  The  location  of  these  reflection 
surface  areas  permits,  like  the  location  of  the  re- 
flection  surface  areas  shown  in  Fig.  3,  to  provie  a 
high  intensity  of  the  illumination  at  the  center  of  the 
luminous  intensity  pattern  and  an  ample  horizontal 
divergence  of  the  light  beam. 

In  the  embodiments  having  been  described  in 
the  foregoing,  the  orientation  of  each  of  the  fine 
surface  elements  belonging  to  the  reflection  sur- 
face  areas  A  and  D  is  so  determined  that  the 
incident  light  rays  from  the  the  center  F  of  the 
filament  12a  upon  each  fine  surface  element  are 
converged  to  the  point  K  at  the  center  at  the  top 
end  of  the  edge  15  of  the  shade  16  and  the  point  L 
spaced  a  predetermined  distance  downward  from 
the  center  at  the  top  edge  15  of  the  shade  16, 
respectively.  However,  since  the  filament  12a  is  not 
any  point  light  source  but  provides  an  elongated 
light  source  of  a  limited  size  disposed  along  the  Z 
axis,  the  incident  light  rays  from  the  lamp  bulb  12 
upon  the  reflection  surface  areas  A  and  D  are 
substantially  converged  to  near  the  points  K  and  L. 
It  has  been  previously  described  that  the  orienta- 
tion  of  each  of  the  fine  surface  elements  belonging 
to  the  reflection  surface  areas  D  is  to  be  deter- 
mined  correspondingly  to  the  orientation  of  each  of 
the  fine  surface  elements  belonging  to  the  reflec- 
tion  surface  area  A.  However,  the  orientation  should 
preferably  be  so  determined  that  the  incident  light 
rays  from  the  center  F  of  the  filament  12a  of  the 
lamp  buib  12  upon  each  of  the  fine  surface  ele- 
ments  are  converged  to  a  point  K  somehow  dis- 
placed  frcm  the  center  point  K  at  the  top  end  of  the 
edge  1  5  of  the  shade  1  6  toward  the  edge  1  5a,  and 

40  Claims 

1.  A  projector-type  head  lamp  assembly  for 
use  with  vehicles,  comprising  a  reflector  having  an 
inner  reflection  surface,  a  lamp  bulb  having  at  least 

45  one  axial  coil  filament  disposed  on  the  axis  of  the 
reflector,  a  convex  lens  disposed  in  front  of  the 
reflector,  and  a  shade  disposed  between  the  reflec- 
tor  and  convex  lens  and  which  has  provided  near 
the  focus  of  the  convex  lens  an  optically  effective 

so  edge  which  provides  a  light-dark  boundary  by  bloc- 
king  a  part  of  the  light  rays  projected  from  the 
lamp  bulb  and  reflected  by  the  inner  reflection 
surface,  wherein 

(a)  said  coil  axis  is  arranged  parallelly  to  said 
55  optical  axis  of  said  reflector  and  said  reflection 

surface  is  composed  of  a  plurality  of  reflection 
surface  areas  of  different  reflection  properties; 
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3.  The  projector-type  head  lamp  assembly  ac- 
cording  to  Claim  1  or  2,  wherein  the  orientation  of 
each  of  the  fine  surface  elements  belonging  to  said 
second  reflection  surface  area  is  so  determined 

5  that  the  incident  light  rays  from  said  lamp  bulb  are 
converged  to  a  position  of  which  the  distance  from 
the  center  at  the  top  end  of  the  edge  of  said  shade 
increases  gradually  correspondingly  to  the  distance 
from  each  of  said  fine  surface  elements  to  the 

w  vertical  plane  in  which  said  optical  axis  also  lies. 
4.  The  projector-type  head  lamp  assembly  ac- 

cording  to  Claim  3,  wherein  the  orientation  of  each 
of  the  fine  surface  elements  belonging  to  said 
second  reflection  surface  area  is  so  determined 

rs  that  the  incident  light  rays  from  said  lamp  bulb  are 
reflected  into  said  horizontal  zone  so  that  the  angle 
with  respect  to  said  optical  axis  is  in  a  range  of  a 
maximum  of  about  30  degrees. 

5.  The  projector-type  head  lamp  assembly  ac- 
20  cording  to  Claim  3,  wherein  the  orientation  of  each 

of  the  fine  surface  elements  belonging  to  said  at 
least  two  reflection  surfaces  of  said  second  reflec- 
tion  area  is  so  determined  that  the  incident  light 
rays  from  said  lamp  bulb  are  reflected  into  said 

25  first  horizontal  zone  so  that  the  angle  with  respect 
to  said  optical  axis  is  in  a  range  of  a  maximum  of 
about  30  .degrees,  while  the  orientation  of  each  of 
the  fine  surface  elements  belonging  to  said  at  least 
two  other  reflection  surfaces  of  said  second  reflec- 

30  tion  area  is  so  determined  that  the  incident  light 
rays  from  said  lamp  bulb  are  reflected  into  said 
second  horizontal  zone  so  that  the  angle  with  re- 
spect  to  said  optical  axis  is  in  a  range  of  a  maxi- 
mum  of  about  20  degrees. 

35  6.  The  projector-type  head  lamp  assembly  ac- 
cording  to  Claim  3,  wherein  the  boundaries  of  said 
first  to  third  reflection  surface  areas  are  defined  by 
parts  of  planes,  respectively,  parallel  to  a  horizontal 
plane  in  which  said  optical  axis  also  lies. 

40  7.  The  projector-type  head  lamp  assembly  ac- 
cording  to  Claim  1  ,  wherein  the  orientation  of  each 
of  the  fine  surface  elements  belonging  to  said  first 
reflection  surface  area  is  so  determined  that  the 
incident  light  rays  from  said  lamp  bulb  are  con- 

45  verged  to  a  position  spaced  a  predetermined  dis- 
tance  from  the  center  at  the  top  end  of  the  edge  of 
said  shade,  while  the  orientation  of  each  of  the  fine 
surface  elements  belonging  to  said  third  reflection 
surface  area  is  so  determined  that  the  incident  light 

so  rays  from  said  lamp  bulb  are  converged  to  a  posi- 
tion  spaced  a  predetermined  distance  downward 
from  the  position  where  the  light  rays  are  con- 
verged  by  said  first  reflection  surface  areas. 

8.  The  projector-type  head  lamp  assembly  ac- 
55  cording  to  Claim  7,  wherein  the  orientations  of  the 

fine  surface  elements  belonging  to  said  second 
reflection  surface  area  are  converged  into  a  hori- 
zontal  zone  which  is  shifted  with  respect  to  the 

(b)  said  reflection  surface  area  includes  a 
first  reflection  area  extended  horizontally  from  the 
center  including  the  apex  of  said  inner  reflection 
surface,  a  second  reflection  surface  area  having  at 
least  two  surface  areas  adjoining  said  first  surface 
area  at  the  top  and  bottom,  respectively,  of  said 
first  surface  area  and  which  are  extended  horizon- 
tally,  and  a  third  reflection  surface  area  having  at 
least  two  reflection  areas  adjoining  said  second 
reflection  surface  areas,  respectively; 

(c)  said  first  to  the  third  surface  areas  are 
formed  from  numerous  fine  surface  elements  con- 
tiguous  smoothly  to  each  other,  said  fine  surface 
elements  belonging  to  each  of  said  surface  areas 
being  so  oriented  in  different  orientations,  respec- 
tively,  as  predetermined  that  the  incident  light  rays 
from  said  lamp  bulb  are  converged  to  different 
points  in  the  vicinity  of  the  edge  of  said  shade;  and 

(d)  the  orientations  of  said  fine  surface  ele- 
ments  belonging  to  said  first  surface  area  are  so 
determined  that  the  incident  light  rays  from  said 
lamp  bulb  are  converged  near  the  center  of  the  top 
end  of  the  edge  of  said  shade,  the  orientations  of 
said  fine  surface  elements  belonging  to  said  sec- 
ond  surface  areas  being  so  determined  that  the 
incident  light  rays  from  said  lamp  bulb  are  con- 
verged  to  a  horizontal  zone  including  up  to  a  posi- 
tion  spaced  horizontally  a  predetermined  distance 
from  the  center  of  the  top  end  of  the  edge  of  said 
shade,  and  the  orientations  of  said  fine  surface 
elements  belonging  to  said  third  surface  areas  be- 
ing  so  determined,  correspondingly  to  the  orienta- 
tions  of  said  fine  surface  elements  belonging  to 
said  first  reflection  surface  area,  that  the  incident 
light  rays  from  said  lamp  bulb  are  converged  into  a 
vertical  zone  including  up  to  a  position  extended 
downward  from  near  the  center  of  the  top  end  of 
the  edge  of  said  shade. 

2.  The  projector-type  head  lamp  assembly  ac- 
cording  to  Claim  1,  wherein  said  second  reflection 
surface  area  is  composed  of  at  least  two  reflection 
surfaces  in  which  the  orientations  of  fine  surface 
elements  are  so  determined  that  the  incident  light 
rays  from  said  lamp  bulb  are  converged  into  a  first 
horizontal  zone  in  a  range  up  to  the  position  of  a 
horizontal  plane  spaced  a  predetermined  distance 
from  the  center  at  the  top  end  of  the  edge  of  said 
shade  and  in  which  said  optical  axis  also  lies  and 
at  least  two  other  reflection  surfaces  in  which  the 
orientations  of  fine  surface  elements  are  so  deter- 
mined  that  the  incident  light  rays  from  said  lamp 
bulb  are  converged  into  a  second  horizontal  zone 
in  a  range  up  to  the  position  of  a  horizontal  plane 
spaced  a  distance  shorter  than  the  predetermined 
distance  from  the  center  at  the  top  end  of  the  edge 
of  said  shade  and  in  which  said  optical  axis  also 
lies. 
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positions  where  the  light  rays  are  converged  by 
said  first  and  third  reflection  surface  areas,  respec- 
tively. 
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