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(§v  Vacuum  cleaner  and  suction  tube  for  use  with  a  vacuum  cleaner. 
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@  A  vacuum  cleaner  comprises  a  housing  (100) 
provided  with  an  electric  motor  (110)  and  with  an 
electronic  circuit  (120)  for  controlling  the  electric 
motor  (110),  which  housing  (100)  is  constructed  for 
the  connection  of  a  suction  tube  (200)  with  a  remote 
control  circuit  (210)  for  controlling  the  electronic  cir- 
cuit  (120),  the  electronic  circuit  (120)  being  adapted 
to  control  the  electric  motor  (110)  both  in  the  pres- 
ence  and  in  the  absence  of  the  suction  tube  (200). 
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The  invention  relates  to  a  vacuum  cleaner 
comprising  a  housing  provided  with  an  electric 
motor  and  with  a  electronic  circuit  for  controlling 
the  electric  motor,  which  housing  is  constructed  for 
the  connection  of  a  suction  tube  with  a  remote 
control  circuit  for  controlling  the  electronic  circuit. 

The  invention  also  relates  to  a  suction  tube  for 
use  with  such  a  vacuum  cleaner. 

Such  a  vacuum  cleaner  is  suitable  for  general 
domestic  use. 

Such  a  vacuum  cleaner  is  commercially  avail- 
able  from  Philips  Electronics  N.V.  under  the  type 
number  HR  6780  at  the  time  of  filing  of  the  present 
document.  The  relevant  commercially  available 
vacuum  cleaner  comprises  a  suction  tube  with  a 
remote  control  circuit  adapted  to  switch  on/off  the 
electric  motor  of  the  vacuum  cleaner  and  an  elec- 
tric  motor  of  a  brush,  which  brush  can  be  fitted 
onto  a  suction  nozzle  forming  part  of  the  suction 
tube. 

A  drawback  of  such  a  vacuum  cleaner  is  that 
the  electric  motor  of  the  vacuum  cleaner  cannot  be 
switched  on/off  when  the  suction  tube  provided 
with  the  remote  control  circuit  is  not  coupled  to  the 
vacuum-cleaner  housing. 

It  is  an  object  of  the  invention  to  provide  a 
vacuum  cleaner  which  can  be  switched  on  when 
the  suction  tube  is  not  coupled  to  the  housing. 

A  vacuum  cleaner  in  accordance  with  the  in- 
vention  is  characterised  in  that  the  electronic  circuit 
is  adapted  to  control  the  electric  motor  both  in  the 
presence  and  in  the  absence  of  the  suction  tube. 
With  the  relevant  circuit  constructed  in  accordance 
with  the  invention  a  vacuum  cleaner  is  obtained 
which  has  several  advantages  in  comparison  with 
the  above-mentioned  commercially  available  vacu- 
um  cleaner.  A  first  advantage  of  the  circuit  con- 
structed  in  accordance  with  the  invention  is  that  a 
clogged  suction  tube  can  be  coupled  to  the 
vacuum-cleaner  housing  in  a  reverse  manner.  In 
this  way  the  suction  tube  can  be  unclogged.  A 
second  advantage  of  the  circuit  constructed  in  ac- 
cordance  with  the  invention  is  that  a  defect  of  the 
remote  control  circuit  of  the  suction  tube  does  not 
render  the  vacuum  cleaner  unserviceable.  A  third 
advantage  of  the  circuit  constructed  in  accordance 
with  the  invention  is  that  the  vacuum  cleaner  can 
be  provided  with  a  connection  to  which  the  suction 
tube  can  be  coupled  to  provide  a  blower  function. 

An  embodiment  of  a  vacuum  cleaner  in  accor- 
dance  with  the  invention  is  characterised  in  that  the 
housing  has  a  first  and  a  second  supply  voltage 
terminal,  a  conduction  path  via  the  suction  tube  is 
established  between  the  electronic  circuit  and  the 
first  supply  voltage  terminal  when  the  suction  tube 
is  present,  and  a  conduction  path  via  the  housing 
is  established  between  the  electronic  circuit  and 
the  first  supply  voltage  terminal  when  the  suction 

tube  is  absent.  In  the  present  embodiment  a  supply 
voltage  appearing  on  the  supply  voltage  terminals 
is  supplied  indirectly  or  directly  to  the  electronic 
circuit  depending  upon  the  presence  or  absence  of 

5  the  suction  tube.  In  the  present  embodiment  the 
indirect  supply  is  effected  through  the  conduction 
path  via  the  suction  tube  and  the  direct  supply  is 
effected  through  the  conduction  path  via  the  hous- 
ing.  Switching  over  between  the  relevant  conduc- 

io  tion  paths  is  achieved  in  a  simple  way  when  the 
housing  and  the  suction  tube  are  coupled  by 
means  of  a  coupling  comprising  at  least  one  elec- 
trical  connector  which  mechanically  provides  the 
conduction  path  via  the  suction  hose  when  the 

75  suction  tube  is  present  and  the  conduction  path  via 
the  housing  when  the  suction  tube  is  absent. 

An  embodiment  of  a  vacuum  cleaner  in  accor- 
dance  with  the  invention  is  characterised  in  that  a 
conduction  path  via  the  housing  is  established 

20  between  the  electronic  circuit  and  the  first  supply 
voltage  terminal  when  the  suction  tube  is  present. 
The  present  embodiment  is  advantageous  in  par- 
ticular  because  the  electronic  circuit  is  coupled 
directly  to  the  supply  voltage  terminals  both  when 

25  the  suction  tube  is  present  and  when  it  is  absent. 
As  a  result  of  the  direct  coupling  the  electronic 
circuit  is  constantly  supplied  with  the  supply  volt- 
age  from  the  supply  voltage  terminals,  the  conduc- 
tion  path  via  the  suction  tube  not  being  use  as  a 

30  power-supply  line  but  as  a  monitoring  line.  By 
means  of  the  monitoring  line  the  electronic  circuit 
is  informed  whether  the  suction  tube  is  present  or 
absent.  If  the  conduction  path  via  the  suction  tube 
is  used  as  a  monitoring  line  the  direct  coupling 

35  reduces  the  likelihood  of  faults  in  the  electronic 
circuit,  in  particular  when  the  fault  is  caused  by  a 
supply  voltage  failure. 

An  embodiment  of  a  vacuum  cleaner  in  accor- 
dance  with  the  invention  is  characterised  in  that  the 

40  electronic  circuit  comprises  a  subcircuit  for  detect- 
ing  the  presence  of  the  suction  tube.  In  the  em- 
bodiments  described  before  the  present  embodi- 
ment  the  electronic  circuit  need  not  comprise  the 
subcircuit  because  the  object  of  the  invention  can 

45  be  achieved,  for  example,  by  the  mechanical 
switching  means  provided  in  the  coupling.  How- 
ever,  the  electronic  circuit  comprising  the  subcircuit 
can  have  a  further  advantage.  To  visualise  the 
detection  the  relevant  embodiment  may  be  charac- 

50  terised  further  in  that  the  housing  comprises  a 
display,  which  display  is  coupled  to  the  electronic 
circuit  to  indicate  the  presence  and  the  absence  of 
the  suction  tube,  the  housing  provided  with  the 
display  having  the  further  advantage  that  a  defect 

55  of  the  coupling  between  the  housing  and  the  suc- 
tion  tube  can  be  detected.  The  display  may  then 
indicate  the  absence  of  the  suction  tube  although 
the  coupling  has  been  established. 
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A  suction  tube  for  use  with  a  vacuum  cleaner 
in  accordance  with  the  invention  is  characterised  in 
that  the  remote  control  circuit  comprises  means  for 
detecting  the  presence  or  absence  of  the  suction 
tube.  The  relevant  means  are  capable  not  only  of 
indicating  the  presence  of  the  suction  tube  when 
the  electric  motor  of  the  vacuum  cleaner  has  been 
switched  off  by  means  of  the  remote  control  circuit 
but  also  of  indicating  the  absence  of  the  suction 
tube  when  the  suction  tube  is  disconnected  from 
the  housing,  for  example  as  a  result  of  a  coupling 
defect,  in  the  case  of  a  switched-on  electric  motor. 
Without  the  relevant  means  the  design  of  the  elec- 
tronic  circuit  is  the  decisive  factor  with  respect  to 
the  detection  of  a  disconnected  suction  tube. 

An  embodiment  of  a  suction  tube  for  use  with  a 
vacuum  cleaner  in  accordance  with  the  invention  is 
characterised  in  that  said  means  comprise  a  first 
and  a  second  resistor,  the  detection  of  the  pres- 
ence  or  absence  of  the  suction  tube  by  the  elec- 
tronic  circuit  being  based  on  a  difference  in  resis- 
tance  value.  This  embodiment  may  be  charac- 
terised  further  in  that  the  remote  control  circuit 
comprises  a  switch  which  in  a  first  position  is 
capable  of  coupling  the  first  supply  voltage  termi- 
nal  and  the  electronic  circuit  via  the  first  resistor, 
and  in  a  second  position  is  capable  of  coupling  the 
first  supply  voltage  terminal  and  the  electronic  cir- 
cuit  via  the  second  resistor.  As  a  result  of  the 
difference  in  resistance  the  first  and  the  second 
resistor  cause  a  difference  in  a  voltage  drop  pro- 
duced  across  the  resistors,  the  detection  by  the 
electronic  circuit  being  based  on  this  difference. 

The  above  and  other  (more  detailed)  features 
of  the  invention  will  be  described  more  elaborately 
with  reference  to  the  accompanying  drawings,  in 
which 

Figure  1A  shows  a  prior-art  vacuum  cleaner, 
Figure  1B  shows  an  electronic  circuit  arrange- 
ment  of  a  prior-art  vacuum  cleaner, 
Figure  2  shows  an  electronic  circuit  arrangement 
for  a  vacuum  cleaner  in  accordance  with  the 
invention,  and 
Figure  3  shows  a  modified  electronic  circuit 
arrangement  for  a  vacuum  cleaner  in  accor- 
dance  with  the  invention. 

In  these  Figures  like  parts  bear  the  same  refer- 
ence  numerals. 

Figure  1A  shows  a  prior-art  vacuum  cleaner. 
The  vacuum  cleaner  comprises  a  housing  100  ac- 
commodating  an  electric  motor  110  and  an  elec- 
tronic  circuit  120  for  controlling  the  electric  motor 
110,  and  a  suction  tube  200  connected  to  the 
housing  100  and  provided  with  a  remote  control 
circuit  210  for  controlling  the  electronic  circuit  120. 
For  controlling  the  electronic  circuit  120  the  suction 
tube  200  has  been  provided  with  electrical  wiring 
which  extends  from  the  remote  control  circuit  210 

to  the  housing  100  of  the  vacuum  cleaner,  the 
suction  tube  200  and  the  housing  100  being  coup- 
led  to  one  another  by  means  of  a  coupling  pro- 
vided  by  electrical  connectors.  In  the  housing  100 

5  wiring  has  been  provided  from  the  coupling  to  the 
electronic  circuit  120  and  the  electric  motor  110. 

Figure  1B  shows  an  electronic  circuit  arrange- 
ment  of  a  prior-art  vacuum  cleaner,  for  example  the 
vacuum  cleaner  which  is  commercially  available 

io  from  Philips  Electronics  N.V.  under  the  type  num- 
ber  HR  6780  at  the  time  of  filing  of  the  present 
document.  The  electronic  circuit  arrangement  com- 
prises  a  part  accommodated  in  the  housing  100 
and  comprising  the  electric  motor  110  and  the 

is  electronic  circuit  120,  and  a  part  accommodated  in 
the  suction  tube  200  and  comprising  the  remote 
control  circuit  210.  The  electronic  circuit  120  com- 
prises  a  control  circuit  121  and  a  triac  122,  the 
control  circuit  121  being  adapted  to  control  the 

20  triac  122  for  the  purpose  of  controlling  the  electric 
motor  110,  and  the  coupling  between  the  housing 
100  and  the  suction  tube  200  comprises  two  con- 
nectors  141  and  142  which  form  part  of  the  elec- 
tronic  circuit  120  and  two  connectors  221  and  222 

25  which  form  part  of  the  remote  control  circuit  and 
cooperate  with  the  first-mentioned  connectors.  In 
addition  to  the  control  circuit  121,  the  triac  122  and 
the  two  connectors  141  and  142  the  electronic 
circuit  120  comprises  a  first  supply  voltage  terminal 

30  131  and  a  second  supply  voltage  terminal  132, 
which  supply  voltage  terminals  are  coupled  to  a 
mains  supply  lead,  not  shown.  The  remote  control 
circuit  210  accommodated  in  the  suction  tube  200 
and  the  control  circuit  121  are  serially  coupled 

35  between  the  supply  voltage  terminals  131  and  132 
and  the  electric  motor  110  and  the  triac  122  are 
also  serially  coupled  between  these  terminals,  the 
control  circuit  121  being  switched  on/off  by  the 
remote  control  circuit  210  when  the  suction  tube 

40  200  is  present.  For  the  purpose  of  switching  on/off 
the  remote  control  circuit  comprises  a  switch  211 
coupled  between  two  connectors  221  and  222. 
Since  the  control  circuit  121  is  powered  via  the 
remote  control  circuit  210  the  electric  motor  110 

45  cannot  be  switched  on  when  the  suction  tube  200 
with  the  remote  control  circuit  210  is  not  coupled  to 
the  housing  100. 

Figure  2  shows  an  electronic  circuit  arrange- 
ment  for  a  vacuum  cleaner  in  accordance  with  the 

50  invention,  which  arrangement  differs  from  that  in 
Fig.  1B  in  that  the  supply  voltage  terminal  131  is 
connected  to  the  control  circuit  121  via  a  conduc- 
tion  path  which  extends  through  the  housing  100. 
In  comparison  with  that  shown  in  Fig.  1B  the  ar- 

55  rangement  shown  in  Fig.  2  has  the  advantage  that 
the  control  circuit  121  can  switch  on  the  electric 
motor  110  in  the  absence  of  the  suction  tube.  The 
control  circuit  121,  which  forms  part  of  the  elec- 
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tronic  circuit  120,  is  supplied  directly  with  a  supply 
voltage  appearing  on  the  supply  voltage  terminals 
131  and  132,  while  the  conduction  path  which  in 
Fig.  2  extends  between  the  supply  voltage  terminal 
131  and  the  control  circuit  121  via  the  suction  tube 
is  a  monitoring  path,  the  direct  supply  being  ad- 
vantageous  in  order  to  preclude  faults  in  the  elec- 
tronic  circuit.  The  control  circuit  121  is  preferably 
adapted  to  receive  a  logic  "high"  signal  if  the 
vacuum  cleaner  is  switched  off,  and  a  logic  "low" 
signal  if  the  vacuum  cleaner  is  switched  on.  This 
preference  results  from  the  fact  that  in  the  absence 
of  the  suction  tube  the  control  circuit  121  receives 
a  logic  "low"  signal,  so  that  on  the  basis  of  the 
applied  signal  the  vacuum  cleaner  is  switched  on. 
If  the  control  circuit  121  comprises  a  further  switch 
the  relevant  switch  can  take  over  the  on/off  function 
of  the  remote  control  circuit  in  the  absence  of  the 
suction  tube  200.  The  control  circuit  121  may  also 
comprise  a  know  motor  control  device  with  a  plu- 
rality  of  power  settings. 

Fig.  3  shows  a  modification  of  the  electronic 
circuit  arrangement  for  a  vacuum  cleaner  in  accor- 
dance  with  the  invention.  In  comparison  with  the 
arrangement  shown  in  Fig.  2  the  modification  has 
the  advantage  that  the  electronic  circuit  detects 
whether  the  suction  tube  is  present.ln  order  to 
obtain  this  advantage  the  switch  21  1  of  the  remote 
control  circuit  210  has  a  first  position,  in  which  a 
first  conduction  path  between  the  supply  voltage 
terminal  131  and  the  control  circuit  121  is  estab- 
lished,  and  a  second  position,  in  which  a  second 
conduction  path  between  the  supply  voltage  termi- 
nal  131  and  the  control  circuit  121  is  established, 
and  the  remote  control  circuit  has  a  first  resistor 
212  included  in  the  first  conduction  path  and  a 
second  resistor  213  included  in  the  second  con- 
duction  path.  Both  in  the  first  position  and  in  the 
second  position  the  resistors  212  and  213  form 
part  of  a  voltage  divider,  for  which  voltage  divider 
the  electronic  circuit  comprises  a  resistor  123 
coupled  between  the  connector  142  and  the  supply 
voltage  terminal  132.  In  the  first  position  of  the 
switch  21  1  a  voltage  is  applied  to  the  control  circuit 
121  by  means  of  the  voltage  divider  formed  by  the 
resistors  212  and  123,  as  a  result  of  which  voltage 
the  electric  motor  110  is  switched  on.  In  the  sec- 
ond  position  of  the  switch  21  1  a  voltage  is  applied 
to  the  control  circuit  121  by  means  of  the  voltage 
divider  formed  by  the  resistors  213  and  123,  as  a 
result  of  which  voltage  the  electric  motor  110  is 
switched  off.  In  order  to  obtain  a  difference  be- 
tween  the  voltages  switching  over  of  the  switch  21  1 
should  be  accompanied  by  a  resistance  variation 
and  on/off  function  of  the  electric  motor  110  is 
determined  by  a  resistance  variation,  which  resis- 
tance  variation  is  detected  by  the  subcircuit  124  of 
the  control  circuit  121.  For  the  purpose  of  detection 

the  subcircuit  124  may  be  realised,  for  example,  by 
means  of  a  comparator  circuit.  Summarizing,  by 
means  of  the  electronic  circuit  120  shown  in  Fig.  3 
and  the  remote  control  circuit  210  in  Fig.  3  the 

5  control  circuit  121  can  detect  whether  the  suction 
tube  200  is  present  and  whether  the  electric  motor 
110  should  be  switched  on.  A  further  difference 
between  the  arrangement  shown  in  Fig.  3  and  that 
shown  in  Fig.  2  is  constituted  by  the  display  150 

io  which  forms  part  the  electronic  circuit  120  and 
which  is  driven  by  the  control  circuit  121  to  indicate 
the  presence  or  absence  of  the  suction  tube  200. 
The  display  150  has  the  advantage  that  a  defect  of 
the  remote  control  circuit  210  can  be  detected 

is  simply.  Indeed,  in  spite  of  the  coupling  established 
between  the  housing  100  and  the  suction  tube  200 
the  display  150  may  indicate  that  the  suction  tube 
200  is  absent.  In  addition  to  said  difference  Fig.  3 
shows  how  an  electric  motor  of  a  brush  can  be 

20  controlled,  which  brush  can  be  fitted  onto  a  nozzle 
forming  part  of  the  suction  tube  200.  In  order  top 
control  this  electric  motor  the  remote  control  circuit 
210  comprises  a  connector  223,  which  forms  part 
of  the  coupling  and  which  cooperates  with  a  con- 

25  nector  143  included  in  the  electronic  circuit,  a 
switch  214,  and  two  connectors  213  and  232.  If  the 
switch  21  1  is  in  the  first  position  the  electric  motor 
of  the  brush  belonging  to  the  suction  tube  200  can 
be  switched  on/off  by  means  of  the  switch  214,  the 

30  electric  motor  being  connected  between  the  two 
connectors  213  and  232.  The  use  of  the  brush  is 
known  from  the  vacuum  cleaner  which  is  commer- 
cially  available  from  Philips  Electronics  N.V.  under 
the  type  number  HR  6780  at  the  time  of  filing  of 

35  the  present  document. 
The  invention  is  not  limited  to  the  electronic 

circuit  arrangements  shown  herein.  Within  the 
scope  of  the  invention  several  modifications  are 
conceivable  to  the  expert.  For  example,  as  already 

40  stated  in  the  present  document,  the  vacuum  clean- 
er  may  be  provided  with  a  coupling  comprising 
electrical  connectors,  which  coupling  provides  me- 
chanical  switching  over  between  a  supply  line  ex- 
tending  through  the  housing  and  a  supply  line 

45  extending  through  the  suction  tube.  However,  in  the 
present  case  the  electronic  circuit  is  not  constantly 
supplied  with  a  supply  voltage  appearing  across 
the  supply  voltage  terminals.  Moreover,  the  vacu- 
um  cleaner  may  be  provided  with  a  coupling  which 

50  allows  a  suction  tube  without  a  remote  control 
circuit  to  be  connected,  the  electric  motor  being 
switched  on/off  by  means  of  a  switch  forming  part 
of  the  electronic  circuit. 

55  Claims 

1.  A  vacuum  cleaner  comprising  a  housing  (100) 
provided  with  an  electric  motor  (110)  and  with 

4 
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an  electronic  circuit  (120)  for  controlling  the 
electric  motor  (110),  which  housing  (100)  is 
constructed  for  the  connection  of  a  suction 
tube  (200)  with  a  remote  control  circuit  (210) 
for  controlling  the  electronic  circuit  (120), 
characterised  in  that  the  electronic  circuit  (120) 
is  adapted  to  control  the  electric  motor  (110) 
both  in  the  presence  and  in  the  absence  of  the 
suction  tube  (200). 

5 

voltage  terminal  (131)  and  the  electronic  circuit 
(120)  via  the  first  resistor  (212),  and  in  a 
second  position  is  capable  of  coupling  the  first 
supply  voltage  terminal  (131)  and  the  elec- 
tronic  circuit  (120)  via  the  second  resistor 
(213). 

w 
2.  A  vacuum  cleaner  as  claimed  in  Claim  1, 

characterised  in  that  the  housing  (100)  has  a 
first  and  a  second  supply  voltage  terminal 
(131,  132),  a  conduction  path  via  the  suction 
tube  (200)  is  established  between  the  elec-  is 
tronic  circuit  (120)  and  the  first  supply  voltage 
terminal  (131)  when  the  suction  tube  (200)  is 
present,  and  a  conduction  path  via  the  housing 
(100)  is  established  between  the  electronic  cir- 
cuit  (120)  and  the  first  supply  voltage  terminal  20 
(131)  when  the  suction  tube  (200)  is  absent. 

3.  A  vacuum  cleaner  as  claimed  in  Claim  2, 
characterised  in  that  a  conduction  path  via  the 
housing  (100)  is  established  between  the  elec-  25 
tronic  circuit  (120)  and  the  first  supply  voltage 
terminal  (131)  when  the  suction  tube  (200)  is 
present. 

4.  A  vacuum  cleaner  as  claimed  in  Claim  3,  30 
characterised  in  that  the  electronic  circuit  (120) 
comprises  a  subcircuit  (124)  for  detecting  the 
presence  of  the  suction  tube  (100). 

5.  A  vacuum  cleaner  as  claimed  in  Claim  4,  35 
characterised  in  that  the  housing  (100)  com- 
prises  a  display  (150),  which  display  (150)  is 
coupled  to  the  electronic  circuit  (120)  to  in- 
dicate  the  presence  and  the  absence  of  the 
suction  tube  (200).  40 

6.  A  suction  tube  for  use  with  a  vacuum  cleaner 
as  claimed  in  Claim  5,  characterised  in  that  the 
remote  control  circuit  (210)  comprises  means 
(212,  213)  for  detecting  the  presence  or  ab-  45 
sence  of  the  suction  tube  (200). 

7.  A  suction  tube  as  claimed  in  Claim  6,  charac- 
terised  in  that  said  means  comprise  a  first  and 
a  second  resistor  (212,  213),  the  detection  of  50 
the  presence  or  absence  of  the  suction  tube 
(200)  by  the  electronic  circuit  (120)  being 
based  on  a  difference  in  resistance  value. 

8.  A  suction  tube  as  claimed  in  Claim  7,  charac-  55 
terised  in  that  the  remote  control  circuit  (220) 
comprises  a  switch  (211)  which  in  a  first  posi- 
tion  is  capable  of  coupling  the  first  supply 
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