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(54)  Device  for  operating  a  movable  part  of  a  motor  vehicle 

(57)  A  device  for  operating  a  movable  part  (2)  of  a 
motor  vehicle,  in  particular  a  sliding  roof,  is  provided  with 
an  electric  motor  (3)  for  driving  the  movable  part  (2),  an 
adjusting  element  (8)  for  setting  a  desired  position  for  the 
movable  part  (2),  an  incremental  position  sensor  (7)  for 
detecting  the  actual  position  of  the  sliding  roof,  a  counter 
in  addition  to  the  position  sensor,  the  reading  of  which 
counter  gives  the  actual  position  of  the  movable  part,  and 
an  electronic  control  unit  (6)  which,  depending  on  the 

desired  position  and  the  counter  reading,  actuates  the 
electric  motor  (3)  in  order  to  move  the  movable  part  into 
the  desired  position.  The  control  unit  (6)  comprises 
detection  means  for  detecting  at  least  one  limit  position 
of  the  movable  part,  at  which  the  movable  part  is  unable 
to  travel  further,  whereby,  when  said  limit  position  is 
reached,  the  control  unit  (6)  resets  the  counter  to  a  pre- 
determined  reading  which  corresponds  to  said  limit  posi- 
tion. 
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Description 

The  invention  relates  to  a  device  for  operating  a  mov- 
able  part  of  a  motor  vehicle,  in  particular  a  sliding  roof, 
provided  with  an  electric  motor  for  driving  the  movable  5 
part,  an  adjusting  element  for  setting  a  desired  position 
for  the  movable  part,  an  incremental  position  sensor  for 
detecting  the  actual  position  of  the  sliding  roof,  a  counter 
in  addition  to  the  position  sensor,  the  reading  of  which 
counter  gives  the  actual  position  of  the  movable  part,  and  u 
an  electronic  control  unit  which,  depending  on  the 
desired  position  and  the  counter  reading,  actuates  the 
electric  motor  in  order  to  move  the  movable  part  into  the 
desired  position. 

A  device  of  this  type  is  disclosed  in  DE-A-38  29  405.  11 
With  a  device  of  this  type,  errors  in  counting  can  cause 
the  reading  of  the  counter  to  differ  from  the  actual  posi- 
tion  of  the  movable  part,  as  a  result  of  which  the  control 
unit  would  no  longer  be  able  to  move  the  movable  part 
into  the  desired  position.  In  the  case  of  said  known  2t 
device,  this  problem  is  overcome  by  adding  an  additional 
signal  transmitter,  which  transmits  a  signal  to  the  control 
unit  when  a  predetermined  position  has  been  reached, 
with  which  arrangement  a  mechanical  coupling  between 
the  position  sensor  and  the  additional  signal  transmitter  2t 
fixes  the  mutual  positions  of  said  two  elements.  However, 
the  costs  of  the  known  device  are  increased  by  the  addi- 
tion  of  an  additional  signal  transmitter.  Moreover,  with 
said  known  device  the  electric  motor  must  be  accurately 
coupled  to  the  movable  part  or  the  position  sensor  and  3< 
the  additional  signal  transmitter  in  order  to  guarantee 
correct  control  of  the  movable  part. 

The  aim  of  the  invention  is  to  provide  a  simplified 
device  of  the  type  mentioned  in  the  preamble,  with  which 
device  said  drawbacks  are  overcome  in  a  simple  manner.  3t 

To  this  end,  the  device  according  to  the  invention  is 
characterised  in  that  the  control  unit  comprises  detection 
means  for  detecting  at  least  one  limit  position  of  the  mov- 
able  part,  at  which  the  movable  part  is  unable  to  travel 
further,  wherein,  when  said  limit  position  is  reached,  the  4t 
control  unit  resets  the  counter  to  a  predetermined  read- 
ing  which  corresponds  to  said  limit  position. 

The  invention  is  based  on  the  insight  that  the  control 
unit  already  available,  which  in  general  will  comprise  a 
microprocessor,  can  be  made  suitable  in  a  simple  man-  « 
ner,  without  the  addition  of  additional  components,  for 
detection  of  at  least  one  limit  position  of  the  movable  part, 
at  which  the  movable  part  is  unable  to  travel  further.  Such 
a  limit  position  exists  with  every  movable  part,  such  as  a 
window,  sliding  roof,  spoiler  or  tilt/slide  roof.  When  this  st 
limit  position  is  reached,  the  control  unit  is  then  able  to 
reset  the  counter  to  a  predetermined  reading  corre- 
sponding  to  said  limit  position.  This  reading  will  usually 
be  the  zero  reading  of  the  counter. 

As  a  protection  against  jamming  is  usually  fitted  in  st 
a  device  of  this  type,  it  is  preferable,  according  to  the 
invention,  that  during  normal  operation  the  control  unit 
resets  the  counter  to  the  predetermined  reading  when 
the  limit  position  is  reached  only  if  the  counter  of  the  posi- 

tion  sensor  indicates  that  the  movable  part  must  be  in 
the  vicinity  of  the  limit  position.  By  this  means,  a  situation 
is  prevented  in  which  the  counter  would  be  reset  to  the 
predetermined  reading  in  the  event  of  the  movement  of 
the  movable  part  being  impeded  by  an  obstacle. 

According  to  one  embodiment  of  the  invention, 
detection  of  the  limit  position  of  the  movable  part  is  pos- 
sible  in  that  the  control  unit  monitors  the  pulse  signal  from 
the  position  sensor,  in  which  case  the  control  unit  resets 
the  counter  to  the  predetermined  reading  if  no  further 
pulses  are  received  during  a  predetermined  period. 

As  an  alternative,  the  control  unit  monitors  the  motor 
current  of  the  electric  motor,  in  which  case  the  control 
unit  resets  the  counter  to  the  predetermined  reading  if 
the  motor  current  exceeds  a  predetermined  threshold 
value. 

Preferably,  the  said  limit  position  is  the  closed  posi- 
tion  of  the  movable  part.  This  embodiment  has  the 
advantage  that  when  the  movable  part  is  unable  to  travel 
further  in  this  limit  position  it  is  guaranteed  that  the  mov- 
able  part  is  also  actually  in  the  closed  position. 

The  invention  will  be  explained  in  more  detail  with 
reference  to  the  drawing,  in  which  two  embodiments  of 
the  device  according  to  the  invention,  employed  in  a  slid- 
ing  roof,  are  shown  diagrammatically. 

Fig.  1  shows  a  perspective  view  of  a  first  embodi- 
ment  of  the  device  according  to  the  invention,  with  the 
roof  panel  of  the  sliding  roof  in  an  open  position. 

Fig.  2  shows  the  signal  which  is  transmitted  by  the 
position  sensor  when  the  sliding  roof  is  moved  from  the 
closed  position  into  the  open  position  shown  in  Fig.  1  . 

Fig.  3  is  a  perspective  view  corresponding  to  Fig.  1  , 
where  the  roof  panel  of  the  sliding  roof  is  in  the  vicinity 
of  the  closed  position. 

Fig.  4  shows  the  signal  which  is  transmitted  by  the 
position  sensor  when  the  roof  panel  is  moved  into  the 
closed  position. 

Fig.  5  is  a  perspective  view  of  a  second  embodiment 
of  the  device  according  to  the  invention,  with  the  roof 
panel  of  the  sliding  roof  in  an  open  position. 

Fig.  6  shows  the  motor  current  of  the  electric  motor 
when  the  roof  panel  is  moved  from  the  closed  position 
into  the  open  position  according  to  Fig.  5. 

Fig.  7  is  a  perspective  view  corresponding  to  Fig.  5, 
where  the  roof  panel  is  in  the  vicinity  of  the  closed  posi- 
tion. 

Fig.  8  shows  the  motor  current  of  the  electric  motor 
which  will  prevail  when  the  closed  position  is  reached. 

Fig.  1  shows,  highly  diagrammatically,  a  perspective 
view  of  an  illustrative  embodiment  of  a  device  for  oper- 
ating  a  movable  part  of  a  motor  vehicle,  which  part  in  this 
case  is  constructed  as  a  sliding  roof  1  which  has  a  roof 
panel  2  which  is  movable  backwards  and  forwards  and 
can  be  driven  by  means  of  an  electric  motor  3  via  a  gear 
wheel  4  and  drive  cables  5,  which  are  constructed  in  the 
conventional  manner  and  are  connected  to  the  roof 
panel  2.  The  electric  motor  3  is  controlled  by  a  control 
unit  6.  To  this  end,  an  incremental  position  sensor  7  is 
connected  to  the  control  unit  6,  which  position  sensor  7 
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transmits  a  pulse  signal  to  the  control  unit  6.  This  pulse 
signal  is  counted  in  a  count  register  of  the  control  unit  6, 
so  that  the  reading  of  the  count  register  corresponds  to 
the  actual  position  of  the  roof  panel  2.  Furthermore,  an 
adjusting  element  8  is  connected  to  the  control  unit  6,  by  5 
means  of  which  adjusting  element  8  the  user  is  able  to 
set  a  desired  position  for  the  roof  panel  2. 

Fig.  2  shows  the  signal  from  the  position  sensor  7 
which  is  transmitted  to  the  control  unit  6  if  the  roof  panel 
2  moves  from  the  closed  position,  which  is  not  shown,  n 
into  the  open  position  shown  in  Fig.  1  .  When  a  desired 
open  position  of  the  roof  panel  2  is  set  using  the  adjusting 
element  8,  the  control  unit  6  will  actuate  the  electric 
motor  3  until  the  reading  of  the  count  register  indicates 
an  actual  position  of  the  roof  panel  2  which  corresponds  n 
to  the  set  desired  position.  With  this  arrangement  prob- 
lems  can  arise  because,  as  a  consequence  of  malfunc- 
tions  or  the  like,  pulses  are  lost  or  false  additional  pulses 
are  generated,  so  that  the  reading  of  the  count  register 
no  longer  corresponds  to  the  actual  position  of  the  roof  21 
panel  2.  The  accuracy  of  the  control  would  be  lost  as  a 
result. 

In  the  case  of  the  embodiment  described,  this  prob- 
lem  is  overcome  in  that  use  is  advantageously  made  of 
the  fact  that  the  roof  panel  2  is  unable  to  travel  further  21 
when  in  the  completely  open  limit  position  or  in  the  closed 
position,  which  inability  to  travel  further  can  be  detected 
in  a  simple  manner  by  the  control  unit  6.  In  the  case  of 
the  embodiment  according  to  Fig.  1,  the  inability  of  the 
roof  panel  2  to  travel  further  is  detected  by  the  control  3< 
unit  6  by  monitoring  the  occurrence  of  the  pulses  from 
the  position  sensor  7.  Fig.  3  shows  the  situation  in  which 
the  closed  position  has  been  set  as  the  desired  position 
using  the  adjusting  element  8,  so  that  the  roof  panel  2  is 
moved  by  the  control  unit  6  into  the  closed  position.  In  3t 
Fig.  3  the  roof  panel  2  has  almost  reached  the  closed 
position.  The  pulse  signal  which  in  this  case  is  transmit- 
ted  by  the  position  sensor  7  to  the  control  unit  6  is  shown 
in  Fig.  4.  As  can  be  seen  from  Fig.  4,  no  further  pulses 
will  occur  after  the  closed  position  is  reached.  If  the  con-  4t 
trol  unit  6  has  not  received  any  further  pulses  from  the 
position  sensor  7  during  a  predetermined  period,  the 
control  unit  6  switches  off  the  electric  motor  3  and  resets 
the  count  register  to  a  predetermined  reading,  for  exam- 
ple  the  zero  reading.  Although  it  is  also  possible  to  select  « 
the  fully  open  position  as  the  limit  position  in  which  the 
control  unit  6  resets  the  count  register  to  the  predeter- 
mined  reading,  the  closed  position  is  preferred  since,  by 
this  means,  it  is  reliably  ensured  that  when  the  closed 
position  is  set  using  the  adjusting  element  8  the  roof  st 
panel  2  will  also  actually  reach  the  closed  position. 

It  is  pointed  out  that  it  can  be  seen  in  Fig.  4  that  the 
speed  of  movement  of  the  roof  panel  2  usually  decreases 
on  reaching  the  limit  position  of  the  roof  panel  2,  that  is 
to  say  the  interval  between  pulses  increases.  st 

A  second  embodiment  of  the  device  according  to  the 
invention  is  shown  in  Figures  5  and  7,  with  which  embod- 
iment  the  control  unit  6  monitors  the  motor  current  of  the 
electric  motor  3  in  order  to  detect  the  limit  position  of  the 

roof  panel  2.  Corresponding  components  are  indicated 
by  the  same  reference  numerals  as  used  in  Figures  1 
and  3.  In  Fig.  5  the  roof  panel  2  has  been  moved  into  an 
open  position,  and  Fig.  6  shows  the  motor  current  lm  of 
the  electric  motor  3  which  will  arise  during  such  a  move- 
ment.  As  can  be  seen  from  Fig.  6,  this  motor  current  will 
be  virtually  constant.  After  setting  a  desired  position 
using  the  adjusting  element  8,  the  control  unit  6  will  move 
the  roof  panel  2  again  until  the  reading  of  the  count  reg- 
ister  indicates  an  actual  position  which  corresponds  to 
the  set  desired  position. 

Fig.  7  shows  the  roof  panel  2  when  it  has  been 
moved  into  the  closed  position,  and  Fig.  8  shows  the 
motor  current  which  arises  when  the  closed  position  is 
reached.  This  motor  current  is  monitored  by  the  control 
unit  6  and  when,  at  time  T,  the  motor  current  lm  exceeds 
a  predetermined  threshold  value,  the  control  unit  6 
switches  off  the  electric  motor  3  and  resets  the  count  reg- 
ister  to  the  predetermined  reading. 

It  will  be  clear  from  the  above  that  the  device 
described  makes  advantageous  use  of  the  fact  that  the 
roof  panel  2  has  at  least  one  limit  position,  at  which  the 
roof  panel  is  unable  to  travel  further.  This  inability  of  the 
roof  panel  2  to  travel  further  can  be  detected  in  a  simple 
manner  by  the  control  unit  6  without  supplementary  com- 
ponents,  so  that,  when  said  limit  position  is  reached,  the 
control  unit  6  is  able  to  reset  the  count  register  to  a  read- 
ing  which  corresponds  to  said  limit  position. 

Although  in  the  embodiments  described  the  device 
is  used  for  operating  a  sliding  roof,  the  device  described 
can  also  be  used  for  operating  other  movable  parts  of  a 
motor  vehicle,  such  as  a  spoiler,  a  tilt/slide  roof  or  a  win- 
dow. 

Furthermore,  it  is  pointed  out  that  the  control  unit  6 
can  also  carry  out  other  control  functions.  It  is,  for  exam- 
ple,  possible  to  implement  a  protection  against  jamming 
with  the  aid  of  the  detection  means  described,  so  that 
the  control  unit  6  switches  off  or  actuates  the  electric 
motor  3  in  order  to  move  the  roof  panel  2  into  the  fully 
opened  position  if  the  pulse  signal  from  the  position  sen- 
sor  or  the  motor  current  lm  indicates  that  the  roof  panel 
2  is  impeded  by  an  obstacle.  In  order,  in  this  case,  to 
prevent  a  situation  in  which  the  control  unit  6  would  also 
reset  the  count  register  to  the  predetermined  reading, 
the  control  unit  6  is  designed  in  such  a  way  that,  during 
normal  operation,  resetting  of  the  count  register  is  car- 
ried  out  only  if  the  reading  of  the  count  register  indicates 
that  the  roof  panel  2  is  in  the  vicinity  of  the  limit  position, 
which  in  this  case  is  the  closed  position. 

The  invention  is  not  restricted  to  the  illustrative 
embodiments  described  above,  which  can  be  varied  in 
different  ways  within  the  scope  of  the  claims. 

Claims 

1  .  Device  for  operating  a  movable  part  of  a  motor  vehi- 
cle,  in  particular  a  sliding  roof,  provided  with  an  elec- 
tric  motor  for  driving  the  movable  part,  an  adjusting 
element  for  setting  a  desired  position  for  the  movable 
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part,  an  incremental  position  sensor  for  detecting 
the  actual  position  of  the  sliding  roof,  a  counter  in 
addition  to  the  position  sensor,  the  reading  of  which 
counter  gives  the  actual  position  of  the  movable  part, 
and  an  electronic  control  unit  which,  depending  on  5 
the  desired  position  and  the  counter  reading,  actu- 
ates  the  electric  motor  in  order  to  move  the  movable 
part  into  the  desired  position,  characterised  in  that 
the  control  unit  comprises  detection  means  for 
detecting  at  least  one  limit  position  of  the  movable  w 
part,  at  which  the  movable  part  is  unable  to  travel 
further,  wherein,  when  said  limit  position  is  reached, 
the  control  unit  resets  the  counter  to  a  predeter- 
mined  reading  which  corresponds  to  said  limit  posi- 
tion.  15 

Device  according  to  Claim  1  ,  characterised  in  that 
during  normal  operation  the  control  unit  resets  the 
counter  to  the  predetermined  reading  when  the  limit 
position  is  reached  only  if  the  counter  of  the  position  20 
sensor  indicates  that  the  movable  part  must  be  in 
the  vicinity  of  the  limit  position. 

Device  according  to  Claim  1  or  2,  characterised  in 
that  the  control  unit  monitors  the  pulse  signal  from  25 
the  position  sensor,  in  which  case  the  control  unit 
resets  the  counter  to  the  predetermined  reading  if 
no  further  pulses  are  received  during  a  predeter- 
mined  period. 

30 
Device  according  to  Claim  1  or  2,  characterised  in 
that  the  control  unit  monitors  the  motor  current  of  the 
electric  motor,  in  which  case  the  control  unit  resets 
the  counter  to  the  predetermined  reading  if  the 
motor  current  exceeds  a  predetermined  threshold  35 
value. 

Device  according  to  one  of  the  preceding  claims, 
characterised  in  that  the  said  limit  position  is  the 
closed  position  of  the  movable  part.  40 
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