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©  Adjustable  inclination  headlamp. 
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©  A  headlamp  (1)  for  vehicles  in  which  a  reflector 
(4)  with  adjustable  inclination  is  controlled  by  an 
actuator  (7)  via  a  transmission  member  (18)  coupled 
to  a  projecting  member  (19)  of  the  actuator  (7)  by 
means  of  a  ball  joint  (20),  a  spherical  seat  of  which 
(26)  is  defined  by  an  elastically  deformable  cup 
member  (23)  borne  by  the  transmission  member 
(18)  which  can  move  under  the  thrust  of  the  projec- 
ting  member  (19)  of  the  actuator  (7)  with  respect  to 

an  outer  tubular  securing  member  (14)  between  an 
outer  engaged  position  and  an  inner  working  posi- 
tion;  the  cup  member  (23)  being  defined  by  two  half 
cups  (24,  25)  borne  by  corresponding  elastic  blades 
(32,  33)  which  at  least  in  part  define  the  transmission 
member  (18)  and  are  associated  with  a  divaricator 
(36,  43)  which  tends  to  move  the  half  cups  (24,  25) 
apart. 

Rank  Xerox  (UK)  Business  Services 



1 EP  0  502  405  A1 2 

This  invention  relates  to  a  headlamp  for  ve- 
hicles  with  motorised  direction  adjustment. 

A  headlamp  for  vehicles  of  the  type  described 
above  generally  comprises  a  fixed  housing,  within 
which  is  housed  a  reflector  which  can  rotate  about 
a  substantially  horizontal  axis,  and  whose  position 
may  be  varied  by  means  of  an  actuator.  In  general 
the  actuator  has  a  projecting  member  which  is 
connected  to  a  recessed  member  of  an  articulated 
transmission  which  is  in  turn  connected  to  the 
headlamp  at  a  point  which  is  at  a  specific  distance 
from  the  axis  of  rotation. 

In  known  headlamps  of  the  type  described 
above  the  connection  between  the  actuator's  pro- 
jecting  member  and  the  recessed  member  of  the 
said  transmission  is  normally  provided  by  means  of 
a  snap-on  ball  joint  comprising  a  cup  member 
provided  with  a  plurality  of  elastically  deformable 
leaves  and  placed  at  one  end  of  the  recessed 
member. 

The  said  recessed  member  normally  extends 
through  a  tubular  body  and  the  corresponding  cup 
member  can  move  with  respect  to  the  tubular  body 
between  a  first  engaged  position  in  which  the  cup 
member  is  located  outside  the  tubular  body  and  a 
working  position  in  which  the  cup  member  is  in  any 
one  axial  position  within  the  said  tubular  body. 
When  the  cup  member  is  located  in  the  said  en- 
gaged  position  the  corresponding  leaves  bend  out- 
wards  taking  up  their  undeformed  resting  configu- 
ration  thus  allowing  the  said  spherical  head  to  snap 
into  the  corresponding  spherical  seat  with  minimum 
axial  force.  The  spherical  head  can  penetrate  within 
the  corresponding  seat  as  a  result  of  the  contrast 
between  the  said  leaves  in  their  unbent  resting 
position  and  a  projecting  edge  of  a  tubular  body.  In 
fact  this  penetration  is  only  possible  when  the  force 
required  to  bend  the  leaves  inwards  and  place 
them  within  the  tubular  body  is  greater  than  the 
force  required  when  the  spherical  head  is  snap 
connected  to  the  corresponding  seat. 

If  this  does  not  happen,  or  if  the  force  required 
for  snap  connecting  the  spherical  head  to  the  cor- 
responding  seat  is  greater  than  the  force  required 
for  bending  the  said  leaves  inwards,  it  would  be 
substantially  impossible  to  automatically  couple  the 
projecting  member  of  the  actuator  to  the  said  re- 
cessed  member  from  the  outside,  given  that  the 
corresponding  cup  member  would  penetrate  within 
the  tubular  body  before  the  snap  connection  was 
made  between  the  spherical  head  and  the  spheri- 
cal  seat,  thus  making  it  impossible  to  effect  a 
similar  connection  subsequently  given  that  the 
main  function  of  the  said  tubular  body  is  to  secure 
the  leaves  in  a  closed  position,  preventing  elastic 
bending  inwards  and  possible  accidental  release  of 
the  head  from  the  spherical  seat. 

Unfortunately,  it  has  been  found  that  in  known 

headlamps  of  the  type  described  above  ageing 
phenomena  aggravated  by  unfavourable  environ- 
mental  conditions  bring  about  collapse  of  the 
leaves  in  a  short  time  and  therefore  a  drastic 

5  reduction  in  the  axial  force  required  to  make  the 
cam  member  enter  the  tubular  body,  with  all  the 
disadvantageous  consequences  indicated  above. 

The  object  of  this  invention  is  therefore  to 
provide  a  headlamp  of  the  type  described  above 

io  which  is  free  from  such  disadvantage. 
In  accordance  with  this  invention  a  headlamp 

with  adjustable  inclination  is  provided  and  com- 
prises  an  outer  housing,  a  reflector  mounted  in  an 
orientatable  way  within  the  housing  so  as  to  rotate 

75  with  respect  to  the  said  housing  about  at  least  one 
axis,  and  actuator  means  to  rotate  the  said  reflector 
about  the  said  axis,  the  actuator  means  comprising 
a  projecting  member  and  an  articulated  transmis- 
sion  which  in  turn  comprises  a  recessed  member 

20  and  a  ball  joint  making  a  snap  connection  between 
the  said  recessed  and  projecting  members,  the 
joint  comprising  a  spherical  head  which  is  integral 
with  the  projecting  member  and  a  cup  member 
which  is  integral  with  the  recessed  member  and 

25  comprising  at  least  two  elastically  deformable 
leaves,  and  securing  means  borne  on  the  housing 
to  secure  the  head  within  the  cam  member, 
characterised  in  that  it  also  comprises  divaricator 
means  tending  to  separate  the  said  leaves  from 

30  each  other. 
The  invention  will  now  be  described  with  refer- 

ence  to  the  appended  drawings,  which  illustrate  a 
non-restrictive  embodiment  of  the  invention,  in 
which: 

35  Figure  1  shows  a  longitudinal  cross-section  of 
an  embodiment  of  the  headlamp  according  to 
the  invention, 
Figure  2  illustrates  a  detail  of  Figure  1  in  axial 
cross-section  and  on  an  enlarged  scale, 

40  Figure  3  is  similar  to  Figure  2  and  illustrates  the 
detail  in  Figure  2  in  a  different  operating  posi- 
tion,  and 
Figure  4  is  similar  to  Figure  2,  and  relates  to  a 
variant  of  the  detail  in  Figure  2. 

45  With  reference  to  Figure  1,  1  indicates  an 
adjustable  inclination  headlamp  as  a  whole,  com- 
prising  a  housing  2  in  the  form  of  a  dish  with  a 
base  wall  3  connected  in  a  known  way  to  the  rear 
of  a  reflector  4  which  can  be  orientated  with  re- 

50  spect  to  housing  2  about  an  axis  (not  illustrated) 
which  is  normal  to  the  plane  of  Figure  1  . 

Headlamp  1  also  comprises  an  actuator  device 
5  located  between  housing  2  and  reflector  4  to 
rotate  reflector  4  about  the  said  axis  (not  shown) 

55  normal  to  the  plane  of  Figure  1  .  Actuator  device  5 
comprises  an  articulated  transmission  6  located 
between  reflector  4  and  a  reversible  linear  actuator 
7,  which  is  preferably  of  the  electromechanical 
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type. 
Actuator  7  is  supported  by  a  cylindrical  tubular 

appendage  8  which  extends  outwards  from  base 
wall  3  and  has  an  axis  9  which  lies  in  the  plane  of 
Figure  1.  Appendage  8  communicates  anteriorly 
with  the  inside  of  the  housing  via  a  front  opening 
10  and  is  closed  posteriorly  by  a  transverse  end 
wall  11  which  has  an  axial  through  hole  12  which  is 
coaxial  with  axis  9  and  is  engaged  by  actuator  7  as 
will  be  more  particularly  described  below. 

Base  wall  3  is  provided  with  a  bracket  13 
located  within  housing  2  in  a  position  substantially 
perpendicular  to  axis  9  and  substantially  closing  off 
communication  between  tubular  appendage  8  and 
an  inner  space  in  housing  2.  Bracket  13  is  tra- 
versed  by  a  tubular  body  14  having  internally  a 
cylindrical  guide  seat  15  which  is  coaxial  with  axis 
9.  At  its  front  end  tubular  body  14  has  an  annular 
inner  rib  16  coaxial  with  axis  9  and  extending 
radially  inwards  to  define  a  rebated  surface  17 
facing  appendage  8  and  a  frustoconical  rebated 
surface  17a  facing  the  part  opposite  surface  17. 

Transmission  6  comprises  an  input  member  18 
which  can  move  axially  along  cylindrical  seat  15 
and  has  a  rear  end  connected  to  the  free  end  of  an 
axially  mobile  output  member  19  of  actuator  7  by 
means  of  a  first  snap  ball  joint  20  and  a  front  end 
attached  to  reflector  4  by  means  of  a  second  snap 
ball  joint  21  ,  a  spherical  seat  22  of  which  is  made 
integral  in  a  known  way  with  a  posterior  surface  of 
reflector  4. 

Ball  joint  20  comprises  a  corresponding  cup 
member  23  which  consists  of  two  half  cups  24  and 
25  which  between  them  form  a  spherical  seat  26 
having  a  rear  access  aperature  27  and  snap  en- 
gaged  to  a  corresponding  spherical  head  28. 

With  reference  to  Figure  2,  recessed  member 
18  comprises  a  shaft  29  which  has  integrally  at- 
tached  thereto  at  a  front  end  thereof  a  spherical 
head  30  of  joint  21  and  has  a  rear  end  portion 
which  is  subdivided  by  an  axial  notch  31  into  two 
elastic  blades  32  and  33  at  the  posterior  ends  of 
which  two  half  cups  24  and  25  are  integrally  at- 
tached. 

The  two  blades  32  and  33  have  slightly  diver- 
gent  corresponding  forward  portions  34  and  cor- 
responding  rear  portions  35  which  are  substantially 
parallel  to  each  other  in  order  to  allow  a  divaricat- 
ing  wedge  36  located  transversely  to  axis  9  and 
integrally  attached  at  its  own  opposing  ends  to 
diametrically  opposite  points  in  an  intermediate 
portion  of  cylindrical  seat  15  of  tubular  body  14  to 
be  passed  between  posterior  portions  35  under 
normal  operating  conditions. 

Recessed  member  18  also  has  a  pair  of  lateral 
appendages  37  which  are  symmetrical  with  respect 
to  axis  9  and  elastically  deformable,  and  are  sub- 
stantially  in  the  shape  of  L  and  extend  outwards 

from  diametrically  opposite  points  on  recessed 
member  18.  In  particular  each  appendage  37  has  a 
first  arm  38  which  is  inclined  forwards  and  out- 
wards  with  respect  to  axis  9,  and  a  second  arm  39 

5  which  is  substantially  perpendicular  to  correspond- 
ing  arm  38  and  extends  forwards  and  towards  axis 
9  from  the  free  end  of  corresponding  arm  38. 

As  illustrated  in  Figure  3,  the  position  of  appen- 
dages  37  along  recessed  member  18  is  such  that 

io  arms  39  bear  against  rebated  surface  17  when  half 
cups  24  and  25  are  located  in  a  so-called 
"engaged"  position  immediately  outside  the  rear 
end  of  tubular  body  14. 

As  illustrated  in  Figure  1  ,  actuator  7  comprises 
is  an  outer  casing  which  has  a  lateral  tubular  appen- 

dage  40  through  which  projecting  member  19  ex- 
tends  outwards.  Appendage  40  is  coaxial  with  pro- 
jecting  member  19  and  is  coupled  to  appendage  8 
by  means  of  a  bayonet  joint  41  with  an  intermedi- 

20  ate  seal  42. 
The  mounting  of  actuator  7  on  housing  2  and 

the  coupling  of  actuator  7  to  reflector  4  from  the 
position  illustrated  in  Figure  3,  in  which  actuator  7 
is  disconnected  from  reflector  4,  and  recessed 

25  member  18  is  placed  in  its  so-called  engaged 
position  with  its  half  cups  24  and  25  located  out- 
side  tubular  body  14  and  arms  39  of  corresponding 
appendages  37  placed  in  contact  with  rebated  sur- 
face  17,  will  be  described  below. 

30  In  the  said  engaged  position  divaricating 
wedge  36  is  engaged  along  the  part  of  notch  31 
defined  by  the  anterior  portions  34  of  blades  32 
and  33,  in  such  a  way  as  to  hold  the  two  half  cups 
24  and  25  in  a  divergent  position  outside  the  pos- 

35  terior  end  of  tubular  body  14. 
When  actuator  7  is  mounted  on  housing  2  the 

axial  engagement  of  tubular  appendage  40  within 
appendage  8  causes  spherical  head  28  to  move 
progressively  within  seat  26  via  aperture  27  which 

40  is  held  open  by  wedge  36.  A  further  axial  advance 
of  appendage  40  within  appendage  8  to  allow 
bayonet  joint  41  to  close  first  causes  projecting 
member  18  to  apply  an  axial  force  through  head  28 
to  deform  appendages  37  in  such  a  way  as  to 

45  make  them  snap  over  rib  16  and  compress  the  two 
half  cups  24  and  25  against  each  other  through  the 
elastic  bending  of  blades  32  and  33  in  such  a  way 
as  to  allow  half  cups  24  and  25  to  penetrate  within 
seat  15  with  a  consequent  reduction  in  the  cross- 

so  section  of  opening  27,  consequently  securing  head 
28  within  spherical  seat  26.  Tubular  body  14  in  fact 
acts  as  a  guide  for  the  displacement  of  joint  20, 
and  as  a  member  securing  said  joint  20. 

Secondly  the  said  further  axial  displacement  of 
55  appendage  40  causes  axial  sliding  of  projecting 

member  18  along  tubular  body  14  so  as  to  cause 
divaricator  wedge  36  to  slide  freely  along  the  por- 
tion  of  notch  31  defined  by  the  posterior  portions 
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35  of  blades  32  and  33. 
In  use  the  inclination  of  reflector  4  is  regulated 

by  providing  projecting  member  18  with  a  maxi- 
mum  travel  corresponding  to  the  displacement  of 
wedge  36  along  the  full  length  of  the  portion  of 
notch  31  defined  by  the  posterior  portions  35  of 
blades  32  and  33. 

The  operations  previously  described,  which  re- 
late  to  the  stage  in  which  actuator  7  is  engaged 
with  or  connected  to  input  member  18,  are  per- 
formed  in  the  opposite  order  if  it  is  desired  to 
disconnect  actuator  7  from  housing  2. 

From  the  above  description  it  will  be  noted 
that,  independently  of  the  elasticity  of  blades  32 
and  33,  the  two  half  cups  24  and  25  are  always 
held  apart  by  wedge  36  when  in  the  engaged 
position  in  such  a  way  that  a  relatively  high  axial 
force  is  always  required  in  order  to  insert  the  two 
half  cups  24  and  25  within  tubular  body  14,  and  in 
any  event  a  greater  force  than  that  required  to 
insert  head  28  into  seat  26  through  opening  27. 
The  said  force  for  introducing  half  cups  24  and  25 
into  tubular  body  14  is  also  increased  by  the  pres- 
ence  of  appendages  37,  which  in  any  event  need 
not  necessarily  be  present. 

In  accordance  with  the  variant  illustrated  in 
Figure  4,  divaricator  wedge  36  in  the  foregoing 
figures  is  replaced  by  a  cup  spring  43,  which  is 
substantially  U-shaped,  which  is  compressively 
mounted  between  blades  32  and  33  with  its  own 
concavity  facing  half  cups  24  and  25,  and  compris- 
ing  two  arms  each  of  which  are  coupled  to  a 
corresponding  blade  32,  33. 

In  accordance  with  a  variant  which  is  not  illus- 
trated,  cup  member  23  comprises  three  or  more 
leaves  which  are  integral  with  corresponding  blades 
associated  with  divaricator  members  such  as  e.g.  a 
cup  spring  similar  to  spring  43,  but  provided  with  a 
number  of  arms  equal  to  the  number  of  blades 
present,  or  a  cross-shaped  wedge  having  a  number 
of  arms  equal  to  the  number  of  blades  present  in 
order  to  separate  each  blade  from  each  of  the 
others. 

Claims 

1.  An  adjustable  inclination  headlamp  (1)  com- 
prising  an  outer  housing  (2),  a  reflector  (4) 
which  is  mounted  in  an  orientatable  way  within 
the  housing  (4)  to  rotate  with  respect  to  the 
said  housing  (4)  about  at  least  one  axis,  and 
actuator  means  (7)  to  rotate  the  said  reflector 
(3)  about  the  said  axis,  the  actuator  means  (7) 
comprising  a  projecting  member  (19)  and  an 
articulated  transmission  (6)  which  in  turn  com- 
prises  a  recessed  member  (18)  and  a  snap 
ball  joint  (20)  connecting  together  the  said  re- 
cessed  (18)  and  projecting  (19)  members,  the 

joint  (20)  comprising  a  spherical  head  (28) 
integral  with  the  projecting  member  (19),  and  a 
cup  member  (23)  integral  with  the  recessed 
member  (18)  and  comprising  at  least  two  elas- 

5  tically  deformable  leaves  (24,  25),  and  securing 
means  (14)  being  borne  on  the  housing  (2)  to 
secure  the  head  (28)  within  the  cup  member 
(23),  characterised  in  that  it  also  comprises 
divaricator  means  (36,  43)  tending  to  separate 

io  the  said  leaves  (24,  25)  from  each  other. 

2.  A  headlamp  according  to  claim  1,  characteris- 
ed  in  that  the  said  recessed  member  (18)  has 
axial  notch  means  (31)  which  partly  subdivide 

is  the  recessed  member  (18)  into  a  number  of 
axial  portions  (32,  33)  equal  to  the  number  of 
the  said  leaves  (24,  25),  each  leaf  (24,  25) 
being  integral  with  one  end  of  a  corresponding 
said  axial  portion  (32,  33). 

20 
3.  A  headlamp  according  to  claim  2,  characteris- 

ed  in  that  the  said  divaricator  means  (36,  43) 
are  coupled  to  the  said  axial  portions  (32,  33) 
of  the  recessed  member  (18). 

25 
4.  A  headlamp  according  to  claim  3,  characteris- 

ed  in  that  the  said  divaricator  means  (43)  com- 
prise  elastic  means  compressed  between  the 
said  axial  portions  (32,  33)  of  the  recessed 

30  member  (18). 

5.  A  headlamp  according  to  claim  4,  characteris- 
ed  in  that  the  said  elastic  means  comprise  a 
cup  spring  (43)  with  its  concavity  facing  the 

35  said  leaves  (24,  25)  and  provided  with  a  num- 
ber  of  arms  equal  to  the  number  of  said  axial 
portions  (32,  33)  of  the  recessed  member  (18). 

6.  A  headlamp  according  to  claim  3,  characteris- 
40  ed  in  that  the  said  divaricator  means  (36)  com- 

prise  a  fixed  divaricator  wedge  for  each  of  the 
said  notch  means  (31)  extending  through  the 
corresponding  notch  means  (31). 

45  7.  A  headlamp  according  to  any  one  of  the  fore- 
going  claims,  characterised  in  that  the  said 
securing  means  comprise  a  tubular  body  (14) 
slideably  engaged  by  the  said  recessed  mem- 
ber  (18),  the  cup  member  (23)  of  the  said  joint 

50  (20)  being  capable  of  moving  along  the  said 
tubular  body  (14)  under  normal  operating  con- 
ditions  and  being  placed  outside  the  said  tubu- 
lar  body  (14)  in  a  position  engaging  the  cor- 
responding  spherical  head  (28). 

55 
8.  A  headlamp  according  to  claim  7,  characteris- 

ed  in  that  snap  interference  means  are  placed 
between  the  said  tubular  body  (14)  and  the 

4 
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said  recessed  member  (18)  is  placed  with  its 
corresponding  cup  member  (23)  in  the  said 
engaged  position. 
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