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Description 

The  present  invention  relates  to  a  covering 
element  according  to  the  preamble  to  patent  claim 
1  attached. 

It  is  previously  known,  in  different  connections, 
to  design  glass  sheets  and  other  transparent  cover- 
ing  elements  with  electro-chromatic  layers,  by 
means  of  which  the  light  transmission  through  the 
glass  sheet  can  be  controlled.  In  this  connection 
the  electro-chromatic  layer  usually  comprises  two 
electrically  conductive  layers,  which  surround  on 
both  sides  an  ionically  conductive  layer.  By  means 
of  exposing  the  ionically  conductive  layer,  via  the 
electrically  conductive  layers,  to  different  electrical 
voltage  fields,  the  light  transmission  can  be  con- 
trolled  through  the  ionically  conductive  layer  and 
thus  through  the  whole  covering  element  also.  The 
electrical  voltage  necessary  for  the  control  is  usu- 
ally  obtained  from  a  per  se  conventional  voltage 
source.  According  to  what  is  stated,  for  example,  in 
the  American  patent  specification  US  4  240  021 
which  relates  to  a  solar-cell  powered  clock,  a  bat- 
tery  can  also  be  used  as  a  voltage  source.  In  this 
case,  inside  the  electro-chromatic  layer,  a  number 
of  photocells  are  arranged,  which  convert  the  light 
incident  on  them  into  electrical  power  in  order  to 
charge  a  battery.  Since  the  electro-chromatic  layer 
is  arranged  outside  the  photocells,  it  is  possible  to 
control  the  light  incident  on  the  photocells  and  thus 
control  the  electical  power  emitted  from  the 
photocells.  This  is  used  in  order  to  prevent  over- 
loading  of  the  battery  which  is  connected  to  the 
photocells. 

As  far  as  vehicles  are  concerned,  use  has  been 
made  of  electro-chromatic  layers  in  windscreens 
and  other  covering  elements  only  in  certain  proto- 
type  cars.  The  intention  in  this  case  is  among  other 
things  to  be  able,  in  sunny  weather,  to  prevent  too 
much  sunlight  shining  into  the  interior  space  of  the 
vehicle  and  thus  the  associated  increase  in  tem- 
perature.  This  can,  however,  principally  be  used 
during  operation  of  the  vehicle  when  sufficient  pow- 
er  is  obtained  from  the  generator  of  the  vehicle. 
The  possibilities  of  preventing  an  increase  in  the 
temperature  of  the  interior  space  during  a  long 
parking  time,  for  example,  are  limited  by  the  power 
which  is  stored  in  the  battery  of  the  vehicle.  If 
parking  continues  for  too  long,  there  is  a  risk  that 
the  battery  will  be  discharged  and  that  as  a  result 
of  this  the  vehicle  cannot  be  started. 

Another  vehicle  application  is  described  in  DE- 
A-27  35  195  which  describes  a  light  valve  for  use 
in  a  vehicle  sun  visor  or  rear  view  mirror.  The  light 
valve  comprises  a  liquid  crystal  cell  or  an  elec- 
trochromatic  element  for  electrical  control  of  the 
light  transmission  through  the  element  in  depen- 
dence  upon  the  light  sensed  by  a  light  sensor. 

However,  this  light  sensor  is  only  used  passively, 
which  means  that  the  device  requires  an  external 
power  source,  and  also  has  the  drawbacks  con- 
nected  thereto. 

5  The  object  of  the  present  invention  is  to  over- 
come  this  disadvantage  of  known  solutions.  The 
invention  thus  relates  to  a  covering  element  which 
permits  the  sun  shining  into  a  vehicle  to  be  re- 
duced  by  means  of  an  electro-chromatic  layer  in 

io  one  or  more  of  the  covering  elements  of  the  ve- 
hicle,  even  when  the  vehicle  is  parked  for  a  long 
time,  without  the  risk  of  the  normal  battery  of  the 
vehicle  being  discharged. 

This  object  is  achieved  according  to  the  inven- 
75  tion  by  arranging  the  covering  element  with  the 

features  indicated  in  the  characterising  part  of 
claim  1. 

The  arrangement  according  to  the  invention 
permits  the  electrical  power  which  is  required  for 

20  control  of  the  electro-chromatic  layer  to  be  sup- 
plied  from  a  separate  power  source.  The  electrical 
power,  which  is  supplied  from  the  photo-electric 
layer,  is  proportional  to  the  incident  light,  which 
means  that  the  power  supply  is  greatest  when  the 

25  demand  is  greatest.  In  this  manner,  automatic  ad- 
aptation  of  power  supply  and  demand  is  achieved. 
Furthermore,  the  integrated  construction  of  an  elec- 
tro-chromatic  layer  together  with  a  photo-electric 
layer  in  the  covering  element  means  that  a  com- 

30  pact  and  simple  construction  is  obtained. 
Further  features  and  advantages  characterizing 

the  invention  emerge  from  the  attached  description 
of  an  exemplary  embodiment  of  the  invention.  The 
description  is  carried  out  with  reference  to  the 

35  attached  drawing,  in  which 
Figure  1  shows  a  cross  section  of  a  covering 
element  according  to  the  invention  and  a  basic 
wiring  diagram  showing  how  different  layers  in 
the  covering  element  are  connected  to  one  an- 

40  other. 
The  attached  Figure  1  shows  a  cross  section  of 

a  covering  element  for  a  vehicle,  for  example  a 
passenger  car  with  a  closed  body.  In  this  example, 
the  covering  element  is  constituted  by  a  sun-roof  1  , 

45  which  is  arranged  in  the  roof  of  the  vehicle  and 
which  can  be  opened  in  order  to  ventilate  the 
interior  space  contained  within  the  vehicle.  The 
sun-roof  1  is  designed  with  a  frame,  in  which 
mechanical  elements  are  fixed  for  fixing  and  man- 

50  oeuvring  of  the  opening  and  closing  of  the  sun- 
roof.  This  frame  and  the  mechanical  elements  as- 
sociated  with  it  are  designed  entirely  according  to 
conventional  technology  and  are  thus  not  described 
further. 

55  The  attached  Figure  1  shows  a  cross  section  of 
a  part  of  the  sun-roof  1  .  The  lowest  part  of  the  sun- 
roof  1  ,  which  corresponds  to  that  part  of  the  same 
which  lies  innermost  towards  the  interior  space,  is 
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made  of  glass  2.  Above  this,  the  sun-roof  1  com- 
prises  an  integrated  electro-chromatic  layer  3-7, 
which  consists  of  a  number  of  film  layers  arranged 
one  upon  the  other.  The  following  can  be  given  as 
an  example  of  how  the  electro-chromatic  layer  3-7 
is  constructed.  At  the  bottom  and  against  the  glass 
2,  a  layer  of  a  transparent  conductor  3  is  arranged, 
which  consists  of  indium  tin  oxide  (ITO).  Succes- 
sively  arranged  above  this  are  a  counter-electrode 
4  made  of  molybdenum  hydroxide  MOH,  an  ionic 
conductor  5  made  of  tantalum  oxide  TaO,  an  elec- 
tro-chromatic  electrode  6  made  of  tungsten  oxide 
W03  and,  at  the  top,  a  transparent  conductor  7 
made  of  indium  tin  oxide  ITO. 

Above  the  electro-chromatic  layer  3-7  an  in- 
sulating  plastic  film  8  is  arranged,  on  top  of  which 
an  integrated  photo-electric  layer  9-11  is  arranged. 
On  the  outside,  the  photo-electric  layer  9-11  is 
covered  with  glass  12.  The  photo-electric  layer  9- 
11  also  consists  of  a  number  of  different  film  lay- 
ers.  In  this  example,  the  photo-electric  layer  9-11 
consists  of  two  film  layers  of  a  transparent  conduc- 
tor  9,  11  made  of  indium  tin  oxide  ITO,  between 
which  a  thin  film  layer  of  an  ionic  conductor  10 
made  of  silicon  material  is  arranged.  In  alternative 
embodiments,  it  is  possible  to  select  other  materi- 
als  and  designs  of  the  respective  layers.  However, 
as  with  the  layers  indicated,  types  should  be  se- 
lected  which  are  transparent  to  a  greater  or  lesser 
extent.  This  in  itself  does  not  exclude  the  possibil- 
ity  that  completely  non-transparent  materials  can 
also  be  used,  but  these  must  then  be  positioned  so 
that  at  least  certain  parts  of  the  sun-roof  1  can  be 
considered  transparent. 

The  transparent  conductors  3,  7,  9,  11,  which 
constitute  the  photo-electric  layer  9-11  and  the 
electro-chromatic  layer  3-7,  are  connected  to  one 
another  according  to  the  wiring  diagram  which  is 
schematically  reproduced  in  Figure  1.  The  trans- 
parent  conductors  3,  7,  9,  11  in  both  layers  are 
connected  to  an  electrical  control  unit  13.  Also 
connected  to  the  control  unit  13  is  an  electrical 
sensor  15  which  senses  the  temperature  in  the 
interior  space  of  the  vehicle  and  transmits  a  signal, 
which  corresponds  to  this,  to  the  control  unit  13. 
The  physical  positioning  of  this  sensor  15  can  be 
varied  to  a  large  extent  and  can,  for  example,  be 
combined  with  an  already  existing  sensor  which 
forms  part  of  the  ventilation  system  of  the  vehicle. 
It  is  also  possible  to  design  the  sensor  15  as  a 
separate  sensor,  which  is  built  into  the  frame, 
which  surrounds  the  sun-roof  1  ,  or  close  to  it  in  the 
roof  of  the  vehicle. 

The  control  unit  13  is  designed  to  form  the  link 
between  the  respective  conductors  3,  7  and  9,  11 
of  the  two  layers  3-7  and  9-11  respectively  under 
certain  normal  operating  conditions.  Under  these 
conditions,  the  sensor  15  has  no  effect  in  any  way. 

In  a  simplified  form  of  the  invention,  therefore,  the 
control  unit  13  can  be  replaced  with  a  connecting 
wire. 

The  light  incident  on  the  outside  of  the  sun-roof 
5  1,  and  indicated  by  three  arrows  16  in  the  Figure  1, 

passes,  without  appreciable  hindrance,  through  the 
protective  outer  glass  12.  In  the  photo-electric  layer 
9-11,  there  takes  place  in  the  ionically  conductive 
layer  10  a  flow  of  ions,  which  sets  up  a  voltage 

io  between  the  two  conductors  9,  1  1  ,  which  voltage  is 
proportional  to  the  incident  light  16.  The  control 
unit  13  transfers  this  voltage  to  the  electro-chro- 
matic  layer  3-7,  that  is  to  say  the  voltage  is  applied 
via  the  transparent  conductors  3,  7  between  the 

is  electro-chromatic  electrode  6  and  the  counter-elec- 
trode  4.  The  result  of  this  is  that  the  ionic  conduc- 
tor  5,  which  lies  between  them,  changes,  in  propor- 
tion  to  the  voltage  which  is  applied,  its  transmission 
capacity  for  light  passing  through.  The  transmission 

20  is  in  this  connection  reduced  in  proportion  to  an 
increase  in  the  voltage. 

By  means  of  the  arrangement,  with  strong  sun- 
light,  a  high  voltage  is  obtained  from  the  photo- 
electric  layer  9-1  1  and  is  transferred  to  the  electro- 

25  chromatic  layer  3-7  in  order  to  completely  or  to  a 
considerable  extent  prevent  the  passage  of  the 
light  16  through  the  sun-roof  1.  The  heating  up  of 
the  interior  space  which  occurs  in  the  summertime 
as  a  result  of  sun  shining  in  can  be  reduced 

30  considerably  by  these  means.  The  control  of  the 
light  transmission  through  the  sun-roof  1  is  thus 
effected  completely  automatically  and  simply,  de- 
pending  upon  the  incident  light  16. 

The  temperature  sensor  15,  which  is  arranged 
35  in  the  interior  space,  is  used  under  certain  con- 

ditions  to  modify  the  described  functioning.  The 
control  unit  is  designed  so  as  to  control  the  con- 
nection  between  the  conductors  3,  7,  9,  1  1  of  the 
two  layers  3-7,  9-11,  depending  upon  the  param- 

40  eter  value  representing  the  variable  quantity,  the 
interior  temperature.  The  temperature  sensor  15  is 
in  this  connection  used,  in  the  event  of  low  interior 
temperatures,  to  reduce  the  voltage  which  is  trans- 
ferred  via  the  control  unit  13  to  the  electro-chro- 

45  matic  layer  3-7.  In  the  wintertime,  for  example, 
when  the  interior  temperature  can  assume  a  low 
value  during  parking,  there  is  no  need  to  exclude 
the  sunlight. 

The  invention  can  be  modified  within  the  scope 
50  of  the  attached  claims  and  designed  otherwise  than 

in  the  manner  indicated  in  the  example  described. 
In  addition  to  the  exemplary  temperature  sensor 
15,  a  sensor  14,  which  senses  another  variable 
quantity  in  the  interior  space,  for  example  the  light 

55  incident  on  the  interior  space,  can  also  be  con- 
nected  to  the  control  unit  13.  Likewise,  the  control 
unit  13  can  be  connected  to  a  manually  operable 
control  device,  by  means  of  which  the  transmission 

3 
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through  the  sun-roof  1  can  be  manually  controlled. 
The  control  unit  13  can  also  be  connected  to 
another  voltage  source  (not  shown)  so  as  to  render 
control  possible  also,  in  a  manner  known  per  se, 
when  the  the  power  supplied  from  the  photo-elec- 
tric  layer  9-11  is  too  low.  Preferably,  the  other 
voltage  source  should  be  designed  to  supply  pow- 
er  principally  when  the  vehicle  is  in  operation.  It  is 
thus  possible,  when  driving  at  night,  for  dazzling 
light  to  be  excluded  from  the  interior  space.  The 
example  described  relates  to  a  sun-roof  1  ,  but  the 
invention  can  advantageously  be  applied  to  other 
covering  elements  within  vehicle  technology  such 
as  windscreens,  rear  windows,  side  windows  or 
complete  roofs  of  transparent  material. 

In  the  example  described  general  expressions 
such  as  light  and  sunlight  are  used,  with  which 
electromagnetic  radiation  mainly  within  and  in  the 
vicinity  of  the  entire  visible  spectrum  is  principally 
intended.  In  alternative  embodiments,  the  invention 
can  be  used  to  control  the  transmission  of  radiation 
within  other  intervals  of  the  spectrum,  both  inside 
and  outside  the  visible  range.  With  regard  to  the 
fact  that  it  is  to  a  large  extent  longwave  radiation 
which  conveys  heat,  it  may  in  certain  cases  be 
sufficient  to  control  with  regard  to  this.  Further 
modifications  are  also  possible  within  the  scope  of 
the  inventive  idea,  both  within  the  area  of  vehicles 
and  other  technical  areas. 

Claims 

1.  Covering  element  (1)  having  an  electrically 
controllable  light  transmission,  comprising  an 
at  least  partially  transparent  base  material  (2), 
a  photo-electric  layer  (9-11)  and  an  electro- 
chromatic  layer  (3-7),  characterized  in  that  said 
photo-electric  layer  (9-11)  is  arranged  as  a  first 
layer  of  said  layers  at  the  light-incident  face  of 
said  covering  element  (1);  in  that  said  electro- 
chromatic  layer  (3-7)  is  arranged  as  a  second 
layer  in  the  direction  of  transmitted  light;  in  that 
said  photo-electric  layer  (9-11)  is  electrically 
connected  to  said  electro-chromatic  layer  (3- 
7);  in  that  said  photo-electric  layer  (9-11)  con- 
verts  the  light  incident  on  it  into  electrical  pow- 
er  and  supplies  said  electro-chromatic  layer  (3- 
7)  with  the  electrical  power  in  proportion  to  the 
light  incident  on  said  photo-electric  layer  (9- 
11),  light  transmission  through  said  covering 
element  (1)  being  controlled  automatically 
thereby  dependent  upon  the  incident  light. 

2.  Covering  element  according  to  claim  1,  char- 
acterized  in  that  the  element  also  comprises 
an  electrical  control  unit  (13)  by  means  of 
which  the  power  supplied  to  the  electro-chro- 
matic  layer  (3-7)  can  be  controlled,  in  that  at 

least  one  sensor  (14,  15)  sensing  a  variable 
quantity  inside  the  covering  element  is  con- 
nected  to  the  control  unit  (13),  and  in  that  the 
control  unit  (13)  is  designed  to  control  the 

5  power  supplied  to  the  electro-chromatic  layer 
(3-7),  depending  upon  the  parameter  value  re- 
presenting  the  variable  quantity. 

3.  Covering  element  according  to  claim  2,  char- 
io  acterized  in  that  the  sensor  is  constituted  by  a 

temperature  sensor  (15). 

4.  Covering  element  according  to  claim  2,  char- 
acterized  in  that  the  photoelectric  layer  (9-11) 

is  comprises  two  electrically  conductive  layers  (9, 
11)  between  which  an  ionically  conductive  lay- 
er  (10)  is  arranged,  and  in  that  both  the  con- 
ductive  layers  (9,  11)  and  the  ionically  conduc- 
tive  layer  (10)  are  made  from  at  least  partially 

20  transparent  materials. 

Patentanspruche 

1.  Abdeckkorper  (1)  mit  elektrisch  regelbarer 
25  Lichtdurchlassigkeit,  der  einen  mindestens  teil- 

weise  transparenten  Grundwerkstoff  (2),  eine 
photoelektrische  Schicht  (9-11)  und  eine  elek- 
trochromatische  Schicht  (3-7)  umfaBt,  dadurch 
gekennzeichnet,  dal3  die  photoelektrische 

30  Schicht  (9-11)  als  erste  der  genannten  Schich- 
ten  an  der  Lichteinfallseite  des  Abdeckkorpers 
(1)  angeordnet  ist;  dal3  die  elektrochromatische 
Schicht  (3-7)  als  in  der  Richtung  des  durchfal- 
lenden  Lichts  zweite  Schicht  angeordnet  ist; 

35  dal3  die  photoelektrische  Schicht  (9-11)  mit  der 
elektrochromatischen  Schicht  (3-7)  elektrisch 
verbunden  ist;  dal3  die  photoelektrische  Schicht 
(9-11)  das  auf  sie  einfallende  Licht  in  elektri- 
sche  Leistung  umwandelt  und  die  elektrochro- 

40  matische  Schicht  (3-7)  mit  der  elektrischen  Lei- 
stung  entsprechend  dem  auf  die  photoelektri- 
sche  Schicht  (9-11)  einfallenden  Licht  versorgt, 
wodurch  die  Lichtdurchlassigkeit  des  Abdeck- 
korpers  (1)  automatisch  in  Abhangigkeit  vom 

45  einfallenden  Licht  geregelt  wird. 

2.  Abdeckkorper  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dal3  der  Korper  auch  eine  elek- 
trische  Regeleinheit  (13)  umfaBt,  mit  der  die 

50  der  elektrochromatischen  Schicht  (3-7)  zuge- 
fuhrte  Leistung  geregelt  werden  kann,  dal3  min- 
destens  ein  Sensor  (14,  15),  der  eine  veran- 
derliche  Menge  innerhalb  des  Abdeckkorpers 
mil3t,  an  der  Regeleinheit  (13)  angeschlossen 

55  ist,  und  dal3  die  Regeleinheit  (13)  ausgelegt  ist, 
die  an  die  elektrochromatische  Schicht  (3-7) 
gelieferte  Leistung  in  Abhangigkeit  des  die  ver- 
anderliche  Menge  bezeichnenden  Parameter- 

4 
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wertes  zu  regeln. 

3.  Abdeckkorper  nach  Anspruch  2,  dadurch  ge-  3. 
kennzeichnet,  dal3  der  Sensor  als  Temperatur- 
sensor  (15)  ausgefuhrt  ist.  5 

4.  Abdeckkorper  nach  Anspruch  2,  dadurch  ge- 
kennzeichnet,  dal3  die  photoelektrische  Schicht  4. 
(9-11)  zwei  elektrisch  leitfahige  Schichten  (9, 
11)  umfaBt,  zwischen  denen  eine  lonenleit-  10 
schicht  (10)  angeordnet  ist,  und  dal3  sowohl  die 
leitfahigen  Schichten  (9,  11)  als  auch  die  lo- 
nenleitschicht  (10)  aus  mindestens  teilweise 
transparenten  Werkstoffen  hergestellt  ist. 
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Revendicatlons 

1.  Element  de  couverture  (1)  presentant  une  ca- 
racteristique  de  transmission  de  la  lumiere 
commandable  electriquement,  comprenant  au  20 
moins  un  materiau  de  base  partiellement  trans- 
parent  (2),  une  couche  photo-electrique  (9  a 
11),  et  une  couche  electro-chromatique  (3  a  7), 
caracterise  en  ce  que  ladite  couche  photo- 
electrique  (9  a  11)  est  agencee  en  tant  que  25 
premiere  couche  desdites  couches  au  niveau 
de  la  face  d'incidence  de  lumiere  dudit  ele- 
ment  de  couverture  (1);  en  ce  que  ladite  cou- 
che  electro-chromatique  (3  a  7)  est  agencee 
en  tant  que  seconde  couche  suivant  la  direc-  30 
tion  de  transmission  de  la  lumiere;  en  ce  que 
ladite  couche  photo-electrique  (9  a  11)  est 
connectee  electriquement  a  ladite  couche 
electro-chromatique  (3  a  7);  en  ce  que  ladite 
couche  photo-electrique  (9  a  11)  convertit  la  35 
lumiere  qui  arrive  en  incidence  sur  elle  en 
energie  electrique  et  applique  a  ladite  couche 
electro-chromatique  (3  a  7)  I'energie  electrique 
en  proportion  de  la  lumiere  qui  arrive  en  inci- 
dence  sur  ladite  couche  photo-electrique  (9  a  40 
11),  la  transmission  de  la  lumiere  au  travers 
dudit  element  de  couverture  (1)  etant  ainsi 
commandee  automatiquement  en  fonction  de 
la  lumiere  incidente. 

45 
2.  Element  de  couverture  selon  la  revendication 

1,  caracterise  en  ce  que  I'element  comprend 
egalement  une  unite  de  commande  electrique 
(13)  au  moyen  de  laquelle  I'energie  appliquee 
sur  la  couche  electro-chromatique  (3  a  7)  peut  50 
etre  commandee,  en  ce  qu'au  moins  un  detec- 
teur  (14,  15)  qui  detecte  une  quantite  variable 
a  I'interieur  de  I'element  de  couverture  est 
connecte  a  I'unite  de  commande  (13),  et  en  ce 
que  I'unite  de  commande  (13)  est  congue  pour  55 
commander  I'energie  appliquee  a  la  couche 
electro-chromatique  (3  a  7)  en  fonction  de  la 
valeur  de  parametre  qui  represente  la  quantite 

variable. 

Element  de  couverture  selon  la  revendication 
2,  caracterise  en  ce  que  le  detecteur  est 
constitue  par  un  detecteur  de  temperature 
(15). 

Element  de  couverture  selon  la  revendication 
2,  caracterise  en  ce  que  la  couche  photo- 
electrique  (9  a  11)  comprend  deux  couches 
electriquement  conductrices  (9  a  11)  entre  les- 
quelles  une  couche  ioniquement  conductrice 
(10)  est  agencee,  et  en  ce  que  les  couches 
conductrices  (9  a  11)  et  la  couche  ioniquement 
conductrice  (10)  sont  constitutes  a  partir  de 
materiaux  au  moins  partiellement  transparents. 
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