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©  An  electric  vacuum  cleaner  having  a  body  (1), 
suction  generating  means  (7)  and  a  dust  collection 
space  in  said  body,  and  a  rotatable  hose  inlet  (30) 
for  receiving  a  suction  hose  (66)  and  connecting  the 
hose  to  the  dust  collection  space.  The  suction  hose 
has  at  one  end  a  coupling  (67)  engageable  with  said 
hose  inlet.  An  electrical  power  supply  cord  socket 
(109)  is  arranged  to  receive  a  plug  of  a  power 
supply  cord  (112)  for  a  powered  accessory  (108)  of 
the  vacuum  cleaner.  To  avoid  twisting  of  the  cord 
around  the  hose,  the  cord  socket  (109)  is  located  on 
the  hose  coupling  (67). 
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VACUUM  CLEANERS 

BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  invention 

This  invention  relates  to  vacuum  cleaners,  par- 
ticularly  electric  vacuum  cleaners. 

2.  Description  of  the  prior  art 

Electric  vacuum  cleaners  have  been  highly  de- 
veloped  in  recent  years,  and  many  different  models 
have  been  placed  on  the  market.  Vacuum  cleaners 
for  use  in  the  home  are  generally  of  two  types, 
often  known  as  the  cylinder  type  and  the  upright 
type.  The  cylinder  type  has  a  body,  usually  moun- 
ted  on  wheels,  and  containing  an  electric  motor 
driving  suction  generating  means  such  as  a  fan  and 
a  dust  collection  chamber  in  which  usually  dust 
collection  bags  are  mounted  to  filter  the  sucked  air. 
The  air  is  sucked  through  a  hose  from  a  cleaning 
accessory  such  as  a  brush  or  a  nozzle  at  the 
remote  end  of  the  hose.  The  hose  has  a  coupling 
detachably  connectable  to  a  hose  inlet  leading  to 
the  dust  collection  chamber.  Cleaning  is  conducted 
by  moving  the  accessory  over  the  surface  to  be 
cleaned. 

The  upright  type  differs  in  that  the  surface  to 
be  cleaned  is  located  immediately  beneath  the 
body,  so  that  a  hose  and  an  accessory  are  not 
required.  Nevertheless  the  upright  type  is  usually 
adaptable  so  as  alternatively  to  suck  air  through  a 
hose  from  a  remote  accessory.  The  upright  type 
has  the  advantage  that  the  body  may  also  carry 
one  or  more  brushes  which  are  driven  in  rotation, 
and  which  contact  the  surface  to  be  cleaned  which 
is  particularly  advantageous  when  cleaning  carpets. 

Recently,  in  order  to  provide  the  same  advan- 
tage  in  a  cylinder  type  vacuum  cleaner,  there  has 
been  provided  an  accessory  for  mounting  at  the 
end  of  the  hose,  which  itself  has  one  or  more 
rotating  brushes  for  contacting  the  surface  being 
cleaned.  An  electric  motor  mounted  in  the  acces- 
sory  rotates  the  brush  or  brushes.  To  supply  elec- 
tric  power  to  this  accessory,  a  cord  or  lead  may  be 
arranged  inside  the  hose.  The  hose  coupling  en- 
gageable  with  the  hose  inlet  and  the  hose  inlet 
itself  have  a  plug  and  socket  arrangement  for  con- 
necting  this  lead  to  electrical  power  source  in  the 
vacuum  cleaner  body.  Safety  requirements  in  some 
countries  may  not  permit  this  arrangement.  In  that 
case,  the  electrical  supply  cord  for  the  powered 
accessory  must  be  located  outside  the  hose,  and  a 
socket  is  provided  on  the  vacuum  cleaner  body  for 

insertion  of  a  plug  at  one  end  of  the  cord.  An 
example  of  the  latter  arrangement  is  shown  in  JP- 
A-58-49128,  in  which  the  power  supply  socket  is 
arranged  in  the  upper  surface  of  the  vacuum  clean- 

5  er  body. 
This  power  supply  cord  to  the  accessory  is 

conveniently  attached  by  clips  to  the  hose,  so  that 
it  does  not  trail  and  become  entangled  with  the 
vacuum  cleaner  or  furniture  etc.  However,  in  order 

70  to  allow  flexing  or  rotation  of  the  hose  portion  near 
the  body,  there  must  still  be  a  free  portion  of  cord 
which  can  form  a  loop  which  is  liable  to  catch  on 
the  user  or  on  furniture.  If  the  hose  is  rotatable 
relative  to  the  body,  the  cord  becomes  twisted 

15  around  the  hose.  It  is  an  object  of  the  present 
invention,  in  a  first  aspect,  to  solve  this  first  prob- 
lem. 

Increasing  sophistication  of  the  control  of  elec- 
tric  vacuum  cleaners  means  that  such  vacuum 

20  cleaners  commonly  include  printed  circuit  boards. 
The  printed  circuit  board  may  carry  a  small  elec- 
trical  device,  e.g.  a  switch,  which  is  operated  by 
the  user  through  a  control  member,  such  as  a 
switch  button.  There  is  a  risk  of  damage  to  the 

25  delicate  printed  circuit  board  and  the  small  devices 
which  it  carries,  if  excess  force  is  applied  by  the 
user  to  the  control  member.  For  example  if  the 
control  member  is  on  the  top  of  the  vacuum  clean- 
er,  there  is  a  tendency  for  users  to  employ  their 

30  feet  rather  than  their  hands  to  operate  the  control 
member.  In  a  second  aspect,  it  is  an  object  of  the 
invention  to  provide  a  solution  to  this  second  prob- 
lem. 

The  electric  motor  in  the  body  of  a  vacuum 
35  cleaner  is  commonly  cooled  by  the  sucked  air,  the 

motor  being  on  the  exhaust  side  of  the  fan.  The 
flow  rate  of  sucked  air  varies  in  inverse  depen- 
dence  on  the  degree  of  vacuum  being  generated 
by  the  vacuum  cleaner.  When  a  high  vacuum  is 

40  being  generated,  the  airflow  may  not  be  sufficient 
to  cool  the  motor  adequately,  which  then  over- 
heats.  To  prevent  this,  it  is  known  to  provide  a 
bypass  valve  for  admitting  external  air  directly  to 
the  sucked  air  path,  when  a  predetermined  level  of 

45  vacuum  is  experienced.  In  this  way,  a  greater  air- 
flow  over  the  motor  is  achieved.  There  is  a  problem 
that  the  bypass  valve  currently  used  admits  insuffi- 
cient  additional  air  to  cool  the  motor  adequately.  In 
a  third  aspect,  it  is  an  object  of  the  invention  to 

50  overcome  this  third  problem. 
If  a  vacuum  cleaner  is  operated  without  a  bag 

correctly  located  in  the  dust  collection  chamber, 
firstly  any  dust  sucked  will  be  readmitted  to  the 
room,  and  secondly  dust  may  enter  the  electric 
motor.  In  an  attempt  to  prevent  this,  it  is  known  to 
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design  the  mounting  means  for  the  dust  bag  in  the 
dust  collection  chamber  so  that  an  incorrectly  lo- 
cated  bag  usually  prevents  closure  of  the  cover, 
which  is  opened  to  give  access  for  installation  or 
removal  of  a  bag.  This  does  not  prevent  closure  of 
the  cover  when  no  bag  is  present  in  the  dust 
collection  chamber.  In  an  attempt  to  solve  this 
problem,  one  vacuum  cleaner  has  been  marketed 
by  Miele  in  which  a  mount  for  the  bag  is  pivotable 
and  is  biased  into  the  position  in  which  it  obstructs 
closure  of  the  cover,  unless  a  bag  is  mounted  on  it. 
The  weight  of  the  bag  overcomes  the  bias  and 
pivots  the  mount  into  a  position  where  the  cover 
can  be  closed.  The  empty  bag  is  light,  so  that  the 
spring  which  biases  the  pivotable  mount  must  have 
only  a  light  force.  This  raises  a  difficulty  of  design 
and  of  maintenance.  In  a  fourth  aspect  it  is  an 
object  of  the  present  invention  to  provide  an  im- 
proved  arrangement  for  preventing  operation  when 
no  dust  bag  is  present. 

SUMMARY  OF  THE  INVENTION 

In  its  first  aspect,  the  invention  provides  an 
electric  vacuum  cleaner  having  suction  generating 
means  and  a  dust  collection  space  in  a  body  and  a 
hose  inlet  for  receiving  a  suction  hose  and  con- 
necting  the  hose  to  the  dust  collection  space.  The 
suction  hose  has  at  one  end  a  coupling  engageable 
with  said  hose  inlet,  and  an  electrical  power  supply 
cord  socket  on  the  coupling  to  receive  a  plug  of  a 
power  supply  cord  for  an  accessory  of  the  electric 
vacuum  cleaner.  Especially  when  the  coupling  of 
the  hose  is  rotatable  relative  to  the  body  when 
received  in  the  hose  inlet,  this  location  of  the  cord 
socket  prevents  entanglement  of  the  cord  with  the 
hose. 

It  is  preferred  that  the  suction  air  flow  path 
through  the  hose  has  a  bend  at  the  coupling,  and 
the  cord  socket  on  the  coupling  is  located  at  the 
inside  of  said  bend. 

In  its  second  aspect  the  invention  provides  an 
electric  vacuum  cleaner  having  at  least  one  control 
member  operable  by  a  user,  and  a  printed  circuit 
board  including  an  electrical  device  mechanically 
operated  by  the  control  member.  A  load  bearing 
member  is  arranged  to  resist  force  applied  by  the 
user  to  the  control  member  and  thereby  prevent 
application  of  excess  force  to  the  electrical  device 
on  the  printed  circuit  board.  The  load  bearing 
member  and  the  printed  circuit  board  are  prefer- 
ably  independently  supported  on  a  body  casing  of 
the  vacuum  cleaner. 

in  its  third  aspect,  the  invention  provides  an 
electric  vacuum  cleaner  having  an  electric  motor, 
suction  generating  means  driven  by  said  electric 
motor,  and  a  suction  path  for  suction  air  flow  from 

a  surface  being  cleaned  by  use  of  the  vacuum 
cleaner  to  said  suction  generating  means.  The 
electric  motor  is  cooled  by  air  sucked  by  the 
suction  generating  means.  These  are  provided  by  a 

5  plurality  of  spring-loaded  bypass  valves,  arranged 
to  operate  in  parallel,  to  admit  additional  external 
air  to  said  suction  path.  Each  bypass  valve  is 
arranged  to  open  when  the  pressure  in  said  suction 
path  drops  below  a  respective  predetermined  level. 

w  Use  of  a  plurality  of  bypass  valves,  rather  than 
one  valve  as  previously,  gives  a  progressive  or 
stepped  increase  in  the  bypass  air  admitted  for 
cooling  the  motor,  avoiding  a  sharp  increase  due  to 
a  large  single  valve  and  the  complication  of  a 

75  variable  flow  valve. 
In  its  fourth  aspect  the  invention  provides  a 

vacuum  cleaner  having  means  for  mounting  a  dust 
collection  bag  in  a  dust  collection  chamber,  so  that 
dust  is  filtered  from  sucked  air  by  the  bag,  and  a 

20  cover  openable  to  provide  access  to  the  dust  col- 
lection  chamber  for  installation  or  removal  of  a  dust 
bag.  A  releasable  latch  holds  the  cover  in  its 
closed  position.  An  obstructor  is  mounted  on  the 
cover  to  prevent  full  closure  of  said  cover  when 

25  there  is  no  bag  correctly  located  at  said  predeter- 
mined  position  on  said  mounting  means.  The  ob- 
structor  is  movable  between  an  operative  position 
preventing  operation  of  the  latch  on  closure  of  said 
cover  and  an  inoperative  position  permitting  opera- 

30  tion  of  the  latch  on  closure  of  said  cover.  The 
obstructor  is  located  so  as  to  engage  a  correctly 
located  dust  bag  during  closure  of  the  cover  and 
be  moved  thereby  to  said  inoperative  position.  This 
obstructor  arrangement  is  simple  and  unobtrusive, 

35  and  can  be  made  strong  enough  to  avoid  damage 
if  a  user  attempts  to  force  the  cover  closed. 

BRIEF  INTRODUCTION  OF  THE  DRAWINGS 
40 

An  embodiment  of  the  invention  will  now  be 
described  by  way  of  non-limitative  example  with 
reference  to  the  accompanying  drawings,  in  which:- 

Fig.  1  is  a  general  vertical  sectional  view,  at  a 
45  central  longitudinal  plane,  of  an  electric  vacuum 

cleaner  of  the  cylinder  type  embodying  this  in- 
vention; 
Fig.  2  is  a  perspective  view  of  the  vacuum 
cleaner  of  Fig.  1  with  a  suction  hose  and  acces- 

50  sory  attached  to  it; 
Fig.  3  is  a  small  portion  of  the  section  of  Fig.  1  , 
much  enlarged,  showing  a  control  button  and  a 
printed  circuit  board  of  the  vacuum  cleaner; 
Figs.  4a  and  4b  are  respectively  a  plan  view  and 

55  a  vertical  sectional  view  of  a  control  button  unit 
of  the  vacuum  cleaner  of  Fig.  1  ; 
Fig.  5  is  a  vertical  section,  perpendicular  to  the 
section  of  Fig.  3,  showing  the  button  unit  of  Fig. 

3 
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4  in  place; 
Fig.  6  is  an  exploded  perspective  view  of  a  top 
cover  part  of  the  body  of  the  vacuum  cleaner  of 
Fig.  1  together  with  several  parts  mounted 
thereon; 
Fig.  7  is  an  exploded  view  corresponding  to  that 
of  Fig.  6,  in  a  modified  version  of  the  embodi- 
ment  of  Fig.  1; 
Fig.  8  is  a  vertical  section  of  a  portion  of  the 
control  parts  illustrated  in  Fig.  7; 
Fig.  9  is  a  perspective  view  of  the  vacuum 
cleaner  of  Fig.  1  with  the  dust  chamber  cover 
open; 
Fig.  10  is  a  perspective  view  of  part  of  a  dust 
bag  mount  shown  in  Fig.  9; 
Fig.  11  is  an  exploded  perspective  view  of  parts 
providing  the  hose  inlet  of  the  vacuum  cleaner 
of  Fig.  1; 
Fig.  12  is  a  top  plan  view  of  an  inner  cover 
member  shown  in  Fig.  1  1  ; 
Fig.  13  is  a  top  plan  view  of  a  socket  part  of  the 
hose  inlet  of  Fig.  11; 
Fig.  14  is  a  vertical  sectional  view  on  the  line 
14-14  of  Fig.  13; 
Fig.  15a  is  a  top  plan  view  of  a  connector  part  of 
the  hose  inlet  of  Fig.  11; 
Fig.  15b  is  a  diametrical  sectional  view  of  the 
connector  part  of  Fig.  15; 
Fig.  16  is  an  exploded  view  of  the  hose  of  the 
vacuum  cleaner  of  Fig.  1  ; 
Fig.  17  is  a  rear  view,  partly  in  section,  of  the 
hose  coupling  of  the  hose  of  Fig.  16; 
Fig.  18  is  an  axial  section  of  the  hose  coupling 
of  Fig.  17; 
Fig.  19  is  a  side  view,  partly  in  section,  of  the 
hose  coupling  of  Fig.  17; 
Fig.  20  is  an  enlarged  vertical  section  corre- 
sponding  to  part  of  Fig.  1,  showing  the  dust 
chamber  cover  not  fully  closed; 
Fig.  21  is  a  perspective  view  of  the  vacuum 
cleaner  of  Fig.  1  indicating  diagrammatically  the 
location  of  an  obstructor; 
Figs.  22  and  23  are  somewhat  diagrammatic, 
partial  sectional  views,  showing  the  arrangement 
and  operation  of  the  obstructor; 
Fig.  24  is  a  graph  illustrating  the  operation  of  the  * 
bypass  valves  of  the  vacuum  cleaner  of  Fig.  1. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENT 

In  the  following  description,  not  all  parts  illus- 
trated  will  be  fully  described,  since  many  parts 
embody  conventional  technology  and  are  not  di- 
rectly  relevant  to  the  inventive  concepts  which  form 
the  subject  of  this  specification.  The  construction  of 
such  parts  will  not  cause  difficulty  to  the  expert 

designer  of  vacuum  cleaners.  As  is  conventional, 
many  of  the  parts  of  the  vacuum  cleaner  are  plas- 
tics  mouldings. 

The  vacuum  cleaner  shown  in  Fig.  1  has  a 
5  structural  body  1  mounted  on  a  front  caster  wheel 

10  and  two  rear  wheels  11  on  fixed  axes  and 
comprising  a  lower  casing  2  and  a  top  casing  4 
rigidly  attached  thereto.  Pivotally  mounted  on  the 
top  casing  4  is  a  dust  chamber  cover  3  which 

70  carries  a  hose  inlet  30.  At  the  front  of  the  body  1 
there  is  a  handle  5.  A  shock-absorbing  furniture 
guard  6  extends  around  the  front  and  sides  of  the 
body  1  at  the  level  of  the  handle  5. 

The  body  1  encloses  an  electric  blower  7  in- 
75  eluding  an  electric  motor,  a  cord  reel  (not  shown) 

for  the  winding  up  of  a  cord  for  supply  of  electric 
power  to  the  vacuum  cleaner  from  the  mains  and  a 
dust  collection  bag  9  shown  occupying  a  dust 
collection  chamber.  The  cover  3  in  its  closed  posi- 

20  tion  closes  the  top  of  the  dust  collection  chamber,, 
and  is  pivotably  openable  as  shown  in  Fig.  9  to 
allow  insertion  and  removal  of  the  bag  9. 

At  the  front  of  the  body  1  ,  there  is  mounted  a 
holder  12  for  storing  a  hose  extension  tube.  Close 

25  to  the  rear  is  a  rack  13  for  storing  several  small 
cleaning  accessories,  closed  by  a  cover  14.  The 
accessories  received  in  this  rack  13  are,  for  exam- 
ple,  a  crevice  nozzle  15.  At  the  rear  is  an  air 
exhaust  port  19.  The  suction  air  being  exhausted 

30  passes  to  the  port  19  through  a  filter  20  carried  in  a 
removable  filter  casing  21  .  To  seal  the  filter  casing 
21  to  the  top  casing  4,  the  filter  casing  21  has  a 
seal  mounting  recess  22  extending  around  its  pe- 
riphery.  The  seal  is  not  shown. 

35  On  the  top  of  the  top  casing  4  there  is  moun- 
ted  a  box  25  covering  a  printed  circuit  board  24 
and  having  a  top  panel  135  through  which  switch 
operating  buttons  136  project.  Laterally  of  this  box 
25  (see  Fig.  2),  there  are  respectively  a  pivotable 

40  pedal  switch  26  for  turning  on  and  off  the  power 
supply  to  the  electric  blower  7  and  a  pivotable 
pedal  27  for  controlling  the  operation  of  the  cord 
reel. 

Fig.  2  also  shows  a  flexible  suction  hose  66  of 
45  conventional  corrugated  wall  type  having  at  its  end 

remote  from  the  cleaner  body  1  a  rigid  extension 
tube  69  carrying  at  its  remote  end  an  accessory 
108  which  here  is  a  powered  accessory  requiring  a 
supply  of  electric  power  to  it  via  the  vacuum  clean- 

50  er  body  1.  This  powered  accessory  108  is  for 
example  one  including  an  electric  motor  driving  a 
brush  in  rotation,  particularly  for  use  in  cleaning 
carpets.  At  its  other  end,  the  hose  66  has  a  hose 
coupling  67  which  is  received  by  the  hose  inlet  30. 

55  The  coupling  67  and  the  inlet  30  are  described  in 
more  detail  below. 

Fig.  2  shows  that  the  coupling  67  which  is 
rotatable  relative  to  the  body  1,  as  also  described 

4 
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Delow,  has  on  it  an  electrical  power  socket  109 
which  receives  a  plug  110  at  one  end  of  an  elec- 
trical  power  supply  cord  112.  The  other  end  of  the 
;ord  112  has  a  socket  which  engages  with  a  plug 
member  on  the  accessory  108.  The  electrical  sup- 
oly  cord  112  is  typically  a  two-wire  cord  of  a 
suitable  type  for  the  voltage  and  power  required  by 
the  accessory  108.  The  cord  112  is  clipped  to  the 
hose  66  and  the  extension  tube  69  by  clips  111. 

It  can  be  seen  from  Fig.  2  and  more  clearly 
from  Figs.  16  to  19  that  the  suction  air  passage 
through  the  coupling  67  has  a  bend  in  it.  The 
socket  109  is  located  at  the  inside  of  this  bend,  i.e. 
at  the  concave  side  of  this  bend.  This  location 
protects  the  socket  109  due  to  the  shape  of  the 
coupling  67.  The  socket  109  does  not  interfere  with 
the  handling  of  the  coupling  67  when  attaching  it  to 
or  detaching  it  from  the  body  1  . 

Referring  now  to  Fig.  3,  this  shows  the  circuit 
board  24  mounted  on  top  of  the  top  casing  4  on 
upwardly  projecting  ribs  137,  138.  The  printed  cir- 
cuit  board  24  has  a  printed  circuit  upon  it  and 
carries  a  number  of  electrical  and  electronic  de- 
vices,  including  several  light  emitting  diodes  (LEDs) 
such  as  a  function  indicating  LED  141,  dust  indicat- 
ing  LEDs  142  and  a  power  indicating  LED  78.  Also 
carried  on  the  circuit  board  24  are  three  micro- 
switches  77  surmounted  by  covers  144  through 
which  they  are  operated  by  three  buttons  136 
projecting  through  apertures  143  (Fig.  6)  in  this 
panel  135.  By  operating  the  buttons  136,  the  user 
can  control  the  mode  of  operation  of  the  vacuum 
cleaner,  for  example  high  vacuum,  low  vacuum  or 
automatic  vacuum  control.  The  LEDs  78,  142  are 
visible  through  translucent  portions  of  the  top  panel 
135  mounted  in  a  window  in  the  box  25.  The  LEDs 
78,  1  41  ,  1  42  and  the  switches  77  occupy  a  space 
150  above  the  printed  circuit  board  24. 

Figs.  3,  4  and  5  show  that  the  three  buttons 
136  each  have  a  top  wall  136a,  a  peripheral  skirt 
136b  and  a  central  cylindrical  boss  147  which 
engages  the  top  of  the  cover  144  of  the  micro- 
switch  77,  to  operate  the  micro-switch  77  when  the 
button  136  is  depressed  by  the  user.  At  the  lower 
edge  of  the  peripheral  skirt  136b  at  each  end  of  the 
button  136,  there  is  an  outwardly  and  downwardly 
curving  resilient  lip  146  of  thin  plastics.  Also  at  the 
ends  of  the  buttons  136,  there  are  ledges  148 
which  prevent  extraction  of  the  buttons  1  36  through 
the  apertures  143  in  the  panel  135. 

Fig.  4a  shows  that  the  three  buttons  136  are 
connected  together  integrally  by  a  branched  elon- 
gate  element  145  which  has  short  portions  145a 
connected  to  the  buttons  136  and  transverse  longer 
portions  145b  connecting  the  short  portions  145a. 
The  purpose  of  this  elongate  element  145  is  to 
hold  the  buttons  136  relative  to  each  other  in  their 
appropriate  locations  for  insertion  through  the  ap- 

ertures  143  in  the  panel  135,  during  assembly  of 
the  vacuum  cleaner.  It  can  be  seen  from  Figs.  4b 
and  so  that  the  panel  135  is  not  planar,  and  that 
the  top  surfaces  of  the  buttons  136  are  correspond- 

5  ingly  shaped  so  that  the  buttons  project  by  uniform 
amount  through  the  three  apertures  143.  This  is 
done  to  achieve  a  good  visual  effect.  The  elongate 
element  145  means  that  the  person  assembling  the 
vacuum  cleaner  is  aided  in  placing  the  buttons  136 

w  correctly  in  the  apertures  143  in  the  panel  135.  The 
elongate  element  145  is  flexible  to  allow  the  but- 
tons  136  to  be  independently  depressed  during 
use  of  the  vacuum  cleaner. 

The  box  25  includes  a  load  bearing  member 
15  25a  of  flat  bar  shape  for  the  buttons  136.  The 

member  25a  is  relatively  rigid  and  is  integral  at  its 
opposite  ends  and  at  one  side  with  the  box  25.  It 
has  a  downward  rib  25b  by  which  it  is  supported 
on  the  top  casing  4  independently  of  the  support 

20  ribs  137,  138  for  the  printed  circuit  board  24. 
Additionally  the  top  casing  4  has  ribs  139  (Fig.  5) 
supporting  the  ends  of  the  member  25a.  The  lower 
ends  of  the  lips  146  of  the  buttons  136  contact  the 
top  surface  of  the  load  bearing  member  25a.  When 

35  the  buttons  136  are  depressed,  the  lips  146  flex 
resiliently,  so  that  when  the  button  136  is  released 
the  lips  146  provide  a  resilient  restoring  force  for 
the  return  movement  of  the  button  136  to  its  rest 
position.  The  lips  146  allow  sufficient  movement  of 

30  the  button  136  to  actuate  the  micro-switch  77  be- 
fore  the  lower  ends  of  the  peripheral  skirts  136b  of 
the  button  136  engages  the  load  bearing  member 
25a  to  prevent  any  further  depression  of  the  button 
136.  Any  excess  load  applied  by  the  user  to  the 

35  button  136,  over  that  needed  to  flex  the  lips  146 
fully,  is  accommodated  by  the  load  bearing  mem- 
ber  25a  and  not  transmitted  to  the  micro-switch  77 
and  the  circuit  board  24.  Thus  the  delicate  micro- 
switch  77  and  the  even  more  delicate  circuit  board 

40  24  and  its  wiring  and  components  are  protected 
from  the  application  of  excess  force  which  might 
damage  them. 

Fig.  3  shows  a  second  printed  circuit  board  63 
mounted  on  an  internal  wall  43.  This  is  the  main 

45  control  circuit  board  for  the  electric  motor  of  the 
vacuum  cleaner,  and  is  connected  to  the  printed 
circuit  board  24  by  wiring  140. 

Figs.  7  and  8  show  a  modified  form  of  the 
vacuum  cleaner  of  Fig.  1  in  which  the  parts  relating 

so  to  the  three  switch  buttons  136  and  the  associated 
printed  circuit  board  24  of  Figs.  3  to  6  are  replaced 
by  parts  providing  a  continuously  variable  manual 
control  of  the  power  supplied  to  the  electric  blower 
of  the  vacuum  cleaner.  As  Fig.  8  shows,  a  vertically 

55  oriented  printed  circuit  board  159  is  mounted  on  a 
rib  160  formed  on  the  top  casing  4  of  the  vacuum 
cleaner  body  1  and  on  a  rib  161  on  the  internal 
wall  43.  The  printed  circuit  board  159  carries  a 

5 
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variable  resistance  slider  162  extending  perpen- 
dicularly  to  the  plane  of  Fig.  8,  which  is  operated 
by  a  slide  lever  162a  extending  through  a  slot  162b 
in  the  housing  of  the  slider  162.  The  lever  162a  is 
located  in  a  notch  in  a  downwardly  projecting  leg 
154a  of  a  control  member  154  which  has  a  control 
knob  154b.  The  control  member  154  is  slidably 
mounted  on  a  flat  bar  155  constituting  a  load 
bearing  member  supported  by  a  downwardly  pro- 
jecting  flange  155a  on  the  top  casing  4.  Thus 
support  of  the  bar  155  is  independent  of  the  sup- 
port  of  the  printed  circuit  board  159.  As  Fig.  8 
shows,  the  control  member  154  embraces  the  hori- 
zontal  bar  155  so  as  to  be  guided  and  retained 
thereby.  The  user  pushes  the  knob  154b  to  slide 
the  control  member  154  along  the  bar  155,  thereby 
moving  the  lever  1  62a  of  the  slider  1  62,  to  vary  the 
power  supplied  to  the  vacuum  cleaner  blower  mo- 
tor.  The  rigid  bar  155  prevents  excess  force  ap- 
plied  to  the  knob  154b  from  being  transmitted  to 
the  slider  162. 

The  knob  154b  projects  through  a  slot  158b  in 
a  top  panel  158  which  is  received  in  the  top  of  a 
protective  box  156  corresponding  to  the  box  25 
described  above.  The  panel  158  also  has  a  window 
158a,  or  a  corresponding  transparent  portion, 
through  which  an  indicator  157  mounted  in  the  box 
156  may  be  viewed.  The  panel  158  may  also 
contain  signs  corresponding  to  the  positions  of  the 
knob  154b  along  the  slot  158b,  to  indicate  the 
operating  condition  of  the  vacuum  cleaner.  The  box 
156  contains  a  central  partition  156a  supported  on 
the  top  casing  4  and  separating  the  control  mem- 
ber  1  54  from  the  indicator  1  57. 

The  leg  154a  of  the  control  member  154 
moves  in  a  slot  163  punched  in  the  top  casing  4.  In 
order  to  prevent  dust  penetrating  through  the  slot 
163  to  the  printed  circuit  board  159,  this  dust 
having  entered  through  the  slot  158b  in  the  cover 
1  58,  the  downward  flange  1  55a  of  the  bar  1  55  acts 
as  a  seal  on  one  side  of  the  slot  1  63.  At  the  other 
side  of  the  slot  163  there  is  a  short  rib  137  extend- 
ing  upwardly  from  the  top  casing  4,  to  divert  dust 
away  from  the  slot  163.  Thus  there  will  be  little 
tendency  for  dust  to  pass  through  the  slot  163, 
even  when  the  cleaner  is  picked  up  by  its  handle  5. 
For  the  same  reason,  the  slot  162b  of  the  slider 
162  is  not  directly  beneath  the  slot  163,  and  is 
arranged  so  that  when  the  cleaner  is  picked  up  by 
the  handle  5,  dust  tends  to  fall  out  of  the  slot  162b 
rather  than  pass  through  it  into  the  interior  of  the 
slider  162. 

Fig.  9  shows  the  cover  3  of  the  dust  collection 
chamber  in  its  open  position,  and  shows  a  pivot  bar 
65  of  the  cover  and  a  spring  38  which  biases  the 
cover  around  the  pivot  bar  65  into  this  open  posi- 
tion.  An  electrical  lead  120  is  shown  passing  the 
hinge.  This  lead  120  supplies  electrical  power  to 

the  socket  arrangement  at  the  hose  inlet  30  to  be 
described  below.  The  lead  120  must  be  of  a  suit- 
able  type  and  quality  to  meet  safety  requirements 
and  to  withstand  its  flexing  during  opening  and 

5  closing  of  the  cover  3. 
In  the  dust  collection  chamber  there  is  a 

hinged  mount  37,  also  shown  in  Fig.  10,  for  the 
dust  bag  9.  Fig.  10  shows  that  this  mount  37  is 
hinged  on  pivot  pins  94  and  includes  a  recess  99, 

70  100  to  receive  deodorant  or  disinfectant  packets.  A 
cover  103  of  the  recess  is  hinged  at  102  and  in  its 
closed  position  partially  covers  the  recess  99,  100. 
The  recess  has  a  circular  portion  99  and  a  rectan- 
gular  portion  100. 

75  Fig.  9  shows  that  the  dust  bag  9  has  a  card- 
board  face  plate  72,  which,  when  the  bag  9  is 
correctly  located  as  shown,  lies  upon  the  mount  37 
at  one  side  of  the  dust  collection  chamber,  and  as 
shown  in  Fig.  1,  lies  upon  a  support  rib  133  (not 

20  shown  in  Fig.  9,  see  Fig.  22)  at  the  other  side  of 
the  dust  collection  chamber.  Adjacent  one  edge  of 
the  face  plate  72  is  a  rib  36  of  the  body  1  which 
projects  into  the  dust  collection  space  and  has  its 
top  end  above  the  level  of  the  face  plate  in  its 

25  mounted  position.  The  top  of  this  rib  36  forms  an 
abutment  surface  for  an  obstructor  74  mounted  on 
the  cover  3,  which  will  be  described  below  (Figs  21 
to  23).  The  cover  3  is  held  in  its  closed  position  by 
a  releasable  latch  having  a  hook  member  131  on 

30  the  body  1  and  a  sprung  catch  member  129  on  the 
cover  3  (see  Figs.  1  and  20). 

Figs.  11  to  16  show  the  hose  inlet  30  which  is 
mounted  on  the  cover  3.  Fig.  1  shows  that  the 
cover  3  has  an  inner  cover  76  with  an  aperture  76b 

35  secured  to  its  inner  face  and  enclosing  and  sup- 
porting  the  hose  inlet  30.  A  seal  35  seals  between 
the  inner  cover  76  and  the  cover  3.  Fixed  on  the 
inner  cover  76  is  a  support  plate  62  having  a 
central  aperture.  Surrounding  the  central  aperture 

40  is  a  bearing  62b  for  the  rotatable  parts  of  the  inlet 
30  which  are  (i)  a  hose  receiving  socket  member 
31  mounted  on  one  side  of  the  plate  62,  (ii)  an 
electrical  connection  member  61  secured  to  the 
socket  member  31  and  located  on  the  other  side  of 

45  the  plate  62  from  the  socket  member  31  and  (iii)  a 
rubber  seal  34  which  is  held  in  the  central  aperture 
of  the  connection  member  61  and  seals  against  the 
periphery  of  the  aperture  76b  in  the  inner  cover  76. 
The  seal  34  has  a  central  passage  which  is  closed 

so  by  triangular  flexible  rubber  flaps  34a  which  are 
moved  aside  when  the  hose  connector  67  is  in- 
serted. 

The  aperture  76b  in  the  inner  cover  76  is 
bounded  by  wall  which  projects  into  the  dust  bag 

55  9,  when  the  cover  3  is  closed.  A  rubber  seal  73 
mounted  on  the  inside  face  of  the  inner  cover  76 
assists  in  the  sealing  of  the  cover  3  to  the  bag  9. 

Fig.  12  shows  that,  adjacent  to  the  aperture 

3 
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76b,  there  are  mounted  two  contacts  121  in  the 
inner  cover  member  76.  Each  contact  121  consists 
of  a  pair  of  contact  arms  121a  terminating  in  con- 
tact  surfaces  121b.  These  contacts  121  are  con- 
nected  to  respective  wires  of  the  lead  120  men- 
tioned  above.  The  lead  120  is  connected  to  a 
suitable  power  source  in  the  vacuum  cleaner  body. 

It  is  mentioned  now  that  Figs.  11  and  12  also 
show  the  two  bypass  valves  71  which  will  be  de- 
scribed  further  below. 

Figs.  16  to  19  show  the  coupling  67  at  the  end 
of  the  hose  66,  which  has  a  projecting  nozzle  115. 
When  the  coupling  67  is  received  in  the  hose  inlet 
30,  the  nozzle  115  penetrates  through  the  central 
aperture  of  the  inlet  30  to  the  interior  of  the  dust 
bag  9. 

Figs.  13  and  14  show  the  hose  receiving  sock- 
et  member  31  which  has  a  central  aperture  31c. 
There  are  two  rectangular  recesses  31  e  on  each 
side  of  the  central  aperture  31c  which  receive 
corresponding  lugs  on  the  coupling  67.  Also  on  the 
coupling  67  are  two  electrical  connection  pins  124 
which  are  received  in  correspondingly  located 
stepped  apertures  125. 

Figs.  15  and  16  show  that  the  electrical  con- 
nection  member  61  has  contacts  123  to  engage  the 
pins  124  when  they  are  inserted  through  the  ap- 
ertures  125.  The  contacts  123  are  connected  to 
respective  slip  rings  122  which  are  in  the  form  of 
continuous  stamped  metal  rings  having  projecting 
lugs  122a  which  are  bent  round  to  hold  the  slip 
rings  122  in  place.  Both  slip  rings  122  face  axially, 
and  are  located  at  levels  corresponding  to  the 
positions  of  the  fixed  contacts  121  in  the  inner 
cover  76  described  above,  so  that  the  contacts  1  21 
engage  the  slip  rings  122. 

The  top  openings  of  the  apertures  125  in  the 
member  31  are  at  the  bases  of  recesses  31b  in  its 
top  rim  surface  31a,  which  are  recessed  by  3mm 
from  the  top  surface  31a.  The  aperture  125  cor- 
responds  in  shape  to  a  protective  insulating  sleeve 
127  surrounding  the  pin  124  on  the  hose  coupling 
to  provide  appropriate  insulation.  The  arrangement 
is  such  that  the  leading  end  of  the  sleeve  127  has 
entered  the  aperture  125,  when  the  leading  end  of 
the  pin  124  comes  into  contact  with  the  contact 
123.  This  prevents  a  user  touching  the  pin  124 
while  it  is  electrically  live.  The  recesses  31b  also 
improve  the  strength  of  the  moulded  part.  The 
recesses  31  b  also  have  four  rib  shaped  projections 
31  d  at  the  same  height  as  the  surface  31a  at  the 
rim  of  the  socket  member  31.  This  causes  the 
connector  67  to  be  fitted  into  the  socket  member 
31  in  the  correct  position  to  prevent  bending  or 
breakage  of  the  pins  124. 

As  shown  the  connector  67  has  two  pins  124 
and  there  are  two  corresponding  contacts  123  in 
the  electrical  connection  member  61.  Fig.  13  shows 

that  there  are  four  apertures  125,  which  is  to  allow 
for  additional  electrical  connections  through  the 
hose  inlet  30  if  desired.  Likewise  the  connection 
member  61  has  provision  for  addition  of  two  addi- 

5  tional  slip  rings  facing  radially  outwardly  on  its 
peripheral  surface  and  space  for  two  additional 
contacts. 

The  use  of  the  slip  rings  122  which  extend 
360°  means  that  the  hose  connector  67  is  rotat- 

io  able  by  more  than  360  relative  to  the  vacuum 
cleaner  body  1.  The  number  of  rotations  is  unlim- 
ited.  The  cord  112  supplying  electric  power  to  the 
powered  head  108  has,  as  already  mentioned,  a 
plug  110  at  its  end  which  is  received  in  the  socket 

15  109  on  the  connector  67.  The  contacts  in  this 
socket  109  are  connected  by  lead  wires  to  the  pins 
124. 

As  Fig.  16  shows,  the  socket  109  is  mounted  in 
a  recessed  position  in  the  connector  67  between 

20  two  left  and  right  cover  members  116,  117  which 
also  carry  the  rectangular  lugs  which  mate  with  the 
recesses  31  e  in  the  socket  member  31.  Also  lo- 
cated  in  the  cover  members  116,  117  is  a  latch 
member  118  which  locks  the  connector  67  into  the 

25  socket  member  31  by  engagement  with  a  slot  (not 
shown)  provided  in  a  wall  of  each  of  the  recesses 
31  e,  and  is  released  by  finger  pressure  on  a  button 
portion  projecting  from  the  cover  member  117  (see 
Fig.  17).  If  the  hose  connector  67  is  to  be  sold 

30  without  the  socket  109,  the  socket  109  can  be 
omitted,  and  the  hole  through  which  the  plug  110  is 
inserted  can  be  covered  by  a  cover  member.  The 
adaptation  can  easily  be  made,  and  the  portion  of 
the  connector  67  providing  the  space  for  the  socket 

35  1  09  does  not  protrude. 
The  flexible  tube  66  is  detachably  connected  to 

the  connector  67  by  a  sealing  ring  113  and  a 
latching  ring  114.  The  hose  66  can  rotate  in  the 
connector  67. 

40  By  these  arrangements  a  very  high  degree  of 
freedom  of  movement  of  the  hose  66  is  achieved, 
with  little  risk  of  winding  of  the  cord  112  around  the 
hose,  or  of  loose  portions  of  the  cord  112  becom- 
ing  entangled  with  the  user  or  with  furniture. 

45  At  its  other  end  the  hose  66  is  connected  by  a 
seal  ring  113  and  a  latching  ring  114  to  the  rigid 
angle  portion  68  which  in  turn  is  directly  connec- 
table  to  a  cleaning  accessory  such  as  the  powered 
head  1  08  or,  as  is  conventional,  extension  tubes  69 

50  may  be  employed. 
Fig.  20  shows  the  cover  member  3  in  a  slightly 

open  position.  A  latch  to  lock  the  cover  member  3 
in  its  closed  position  is  constituted  by  the  fixed 
hook  member  131  on  the  body  1  and  the  catch 

55  member  129  engageable  with  the  hook  131.  The 
catch  member  129  can  be  moved  by  pressing  a 
release  member  128  against  a  spring  130,  to  re- 
lease  the  latch.  Fig.  20  shows  that  the  latch  is  not 
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engaged  and  that  no  dust  bag  9  is  in  place. 
Referring  now  to  Figs.  21  to  23,  it  can  be  seen 

that  an  obstructor  74  is  pivotally  mounted  by  a 
pivot  74a  on  the  inside  of  the  cover  3  adjacent  its 
edge  remote  from  the  pivot  bar  65.  The  obstructor 
74  is  therefore  close  to  the  latch  129,  131.  The 
pivot  axis  of  the  pivot  74a  is  at  right  angles  to  the 
axis  of  the  hinge  of  the  cover  3  and  also  at  right 
angles  to  the  front  edge  of  the  cover  3.  The  ob- 
structor  74  has  a  downwardly  projecting  triangular 
tongue  74c  having  an  extremity  74b.  Also  on  the 
lower  face  of  the  obstructor  74,  adjacent  the  tongue 
74c,  is  an  abutment  surface  74d. 

A  spring  75  acts  between  the  obstructor  74  and 
the  cover  3  to  bias  the  obstructor  74  into  the 
position  where  the  extremity  74b  is  lowermost.  If 
no  dust  bag  is  present  in  the  vacuum  cleaner,  the 
obstructor  74  prevents  full  closure  of  the  cover  3 
by  engagement  of  the  abutment  surface  74d  with 
the  upwardly  projecting  body  rib  36  described 
above.  However,  if  a  dust  bag  is  present,  with  its 
cardboard  face  plate  72  correctly  seated  upon  the 
seating  body  rib  133  shown  in  Fig.  23,  the  extrem- 
ity  74b  of  the  obstructor  74  engages  the  face  plate 
72  during  closure  of  the  cover  member  3  so  -that 
the  obstructor  74  is  pivoted  against  the  spring  force 
of  spring  75,  to  open  a  slot  1  34  which  receives  the 
projecting  rib  36,  allowing  the  full  closure  and  latch- 
ing  of  the  cover  3.  This  safety  device,  consisting  of 
the  obstructor  74  and  the  rib  36  prevents  acciden- 
tal  closure  of  the  cover  3  when  no  bag  is  present, 
and  consequent  mis-use  of  the  vacuum  cleaner. 

It  should  be  noted  also  that  if  the  face  plate  72 
of  the  dust  bag  9  is  incorrectly  placed,  so  that  for 
example  it  lies  upon  the  rib  36,  full  closure  of  the 
cover  3  will  also  be  prevented  by  the  direct  en- 
gagement  of  the  cover  3  with  the  face  plate  72. 

Adjacent  the  pivot  74a  is  a  shoulder  132  on  the 
cover  3.  When  the  abutment-  surface  74d  strikes 
the  rib  36,  the  force  supplied  by  the  user  in  an 
attempt  to  shut  the  cover  3  is  directly  transmitted 
through  the  obstructor  74  to  the  shoulder  132,  so 
avoiding  excess  load  on  the  pivot  74a. 

The  spring  force  of  spring  75  is  selected  so 
that,  on  closure  of  the  cover  3  with  the  dust  bag  9 
correctly  fitted,  the  projection  74c  does  not  deform 
the  face  plate  72  of  the  bag.  However,  if  the  face 
plate  72  is  already  damaged  or  deformed,  the 
obstructor  74  can  provide  an  additional  safety  fea- 
ture  leading  to  good  operation,  if  it  fails  to  engage 
the  face  plate  72  and  therefore  prevents  the  cover 
3  from  closing. 

Fig.  21  shows  a  slidable  door  33,  mounted  in 
the  cover  3,  which  can  close  the  hose  inlet  30 
when  the  hose  is  not  attached.  This  is  also  shown 
in  Fig.  1. 

Referring  now  to  Fig.  24,  and  also  to  Figs.  1 
and  12,  the  vacuum  cleaner  has  two  identical  by- 

pass  valves  71  acting  in  parallel  to  admit  additional 
external  air  directly  to  the  dust  collection  chamber. 
The  electric  motor  of  the  blower  7  is  cooled  by  the 
air  sucked  by  the  blower  7  through  the  dust  collec- 

5  tion  chamber.  The  valves  71  have  outlet  heads  80 
opening'  through  apertures  in  the  inner  cover  76 
directly  into  the  dust  collection  chamber.  Extending 
transversely  from  the  outlet  head  80  is  a  square 
tube  81  having  a  valve  seat  84  at  its  other  end  and 

10  containing  a  valve  member  82  pushed  against  the 
valve  seat  84  by  a  spring  83  made  of  coiled  wire. 
The  valve  member  82  is  freely  slidable  along  the 
tube  81  and  has  a  circular  shape  with  ribs  to  guide 
it  and  provide  air  passages  past  it,  to  allow  flow  of 

75  air  along  the  tube  81  when  the  valve  71  is  opened. 
Fig.  24  shows  the  degree  of  vacuum  (i.e.  pres- 

sure  difference  below  atmospheric  pressure)  plot- 
ted  against  the  rate  of  air  flow  sucked  by  the 
blower  7  of  the  vacuum  cleaner  across  the  electric 

20  motor,  i.e.  the  amount  of  air  providing  cooling  of 
the  electric  motor.  In  the  absence  of  the  bypass 
valves  71  ,  the  amount  of  air  flow  will  be  related  to 
the  degree  of  vacuum  by  a  smooth  curve.  The 
opening  of  the  first  of  the  two  bypass  valves  71  is' 

25  indicated  by  the  step  in  the  curve  at  a  predeter- 
mined  pressure  difference  PA  below  atmospheric 
pressure.  At  this  step  there  is  a  small  reduction  in 
the  vacuum  in  the  hose  66.  If  the  vacuum  in  the 
hose  66  rises  further,  the  second  of  the  two  bypass 

30  valves  71  opens  at  a  second  pressure  difference 
PB  below  atmospheric  pressure,  to  admit  further 
external  air  directly  to  the  dust  collection  space. 
Thus  at  a  predetermined  level  of  vacuum,  there  is 
a  greater  amount  of  cooling  air  flowing  past  the 

35  motor. 
The  pressure  differences  PA  and  PB  from  at- 

mospheric,  at  which  the  two  valves  71,  open  are 
chosen  to  be  similar.  Indeed,  the  two  springs  83 
are  selected  with  the  same  nominal  spring  force, 

40  but  due  to  tolerances  they  will  differ  slightly.  Con- 
sequently  one  of  the  two  valves  71  will  open  before 
the  other. 

Choice  of  similar  spring  forces  for  the  two 
springs  83  results  in  spaced  and  sequential  open- 

45  ing  of  the  two  valves  71  ,  as  Fig.  24  indicates.  The 
opening  of  each  valve  71  provides  only  a  small 
drop  of  the  vacuum  in  the  hose  66,  which  is 
acceptable  to  the  user,  and  the  use  of  a  plurality  of 
bypass  valves  provides  sequential  increases  in  the 

50  amount  of  cooling  air.  Thus  overheating  of  the 
motor  can  be  avoided,  without  providing  unaccep- 
table  loss  of  vacuum  in  the  hose  66.  The  same 
principle  applies  if  more  than  two  bypass  valves  71 
acting  in  parallel  are  provided,  having  similar  open- 

55  ing  pressure  differences. 
It  is  preferred  that  the  highest  opening  pres- 

sure  difference  of  the  plurality  of  bypass  valves  71 
is  not  more  than  20%  higher  than  the  lowest  open- 

8 
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ing  pressure  difference  of  these  valves  71,  i.e.  in 
the  case  of  two  valves  71  PA  <  PB  £  1.2  X  PA, 
where  PA  has  the  lower  opening  pressure. 

Claims 

1.  An  electric  vacuum  cleaner  having  a  hose  inlet 
(30)  for  receiving  a  suction  hose  (66)  and  connect- 
ing  said  hose  (66)  to  a  dust  collection  space  in  a 
body  (1  )  of  the  vacuum  cleaner,  said  suction  hose 
(66)  having  at  one  end  a  coupling  (67)  engageable 
with  said  hose  inlet  (30),  and  an  electrical  power 
supply  cord  socket  (109)  to  receive  a  plug  of  a 
power  supply  cord  (1  1  2)  for  an  accessory  (1  08)  of 
said  electric  vacuum  cleaner,  characterised  in  that 
said  cord  socket  (109)  is  located  on  said  coupling 
(67)  of  said  hose  (66). 
2.  An  electric  vacuum  cleaner  according  to  claim  1 
wherein  said  coupling  (67)  of  said  hose  (66)  is 
rotatable  relative  to  the  vacuum  cleaner  body  (1) 
when  received  in  said  hose  inlet  (30). 
3.  An  electric  vacuum  cleaner  according  to  claim  2 
wherein  said  coupling  (67)  is  rotatable  by  more 
than  360°  relative  to  said  body  (1),  when  received 
in  said  hose  inlet  (30). 
4.  An  electric  vacuum  cleaner  according  to  claim  2 
or  claim  3  wherein  said  hose  inlet  (30)  is  rotatable 
in  said  body  (1),  when  said  hose  (66)  is  received  in 
it,  so  that  said  coupling  (67)  is  rotatable  relative  to 
the  body  (1  ). 
5.  An  electric  vacuum  cleaner  according  to  claim  4 
wherein  said  hose  inlet  (30)  and  said  coupling  (67) 
have  respectively  socket(123)  and  plug  (124)  com- 
ponents  of  a  plug  and  socket  arrangement  through 
which  electrical  power  is  provided  to  said  cord 
socket  (109)  on  said  coupling  (67). 
6.  An  electric  vacuum  cleaner  according  to  claim  5 
wherein  said  hose  inlet  (30)  includes  a  plurality  of 
slip  rings  (122)  rotatable  relative  to  said  body  (1) 
and  contacts  (121)  engaging  said  slip  rings  (122) 
and  fixed  relative  to  said  body  (1),  for  transmission 
of  electrical  power  to  said  plug  and  socket  arrange- 
ment  (123,  124). 
7.  An  electric  vacuum  cleaner  according  to  claim  6 
wherein  said  hose  inlet  (30)  and  said  coupling  (67) 
comprise  a  seal  (34)  to  isolate  said  slip  rings  (122) 
and  said  plug  and  socket  arrangement  (123,  124) 
from  suction  air  flow. 
8.  An  electric  vacuum  cleaner  according  to  any  one 
of  claims  1  to  7  in  combination  with  an  accessory 
(108)  connectable  to  the  end  of  said  hose  (66) 
remote  from  said  coupling  (67)  and  including  an 
electrically  driven  brush,  electrical  power  for  driving 
said  brush  being  provided  by  a  power  supply  cord 
(112)  having  a  plug  (110)  receivable  in  said  cord 
socket  (109)  on  said  coupling  (67). 
9.  An  electric  vacuum  cleaner  according  to  accord- 

ing  to  any  one  of  claims  1  to  8  wherein  a  suction 
air  flow  path  through  said  hose  (66)  has  a  bend  at 
said  coupling  (67),  said  cord  socket  (109)  being 
located  at  the  inside  of  said  bend. 

5  10.  A  suction  hose  for  an  electric  vacuum  cleaner 
having  a  coupling  (67)  at  one  end  for  connection  to 
a  hose  inlet  (30)  of  said  vacuum  cleaner,  charac- 
terised  in  that  said  coupling  (67)  has  an  electrical 
power  supply  cord  socket  (109)  to  receive  a  plug 

w  on  an  electrical  power  supply  cord,  and  means 
(124)  engageable  with  said  hose  inlet  (30)  for  sup- 
ply  of  electrical  power  to  said  cord  socket  (109). 
1  1  .  An  electric  vacuum  cleaner  having  at  least  one 
control  member  (136;  154)  operable  by  a  user  and 

75  a  printed  circuit  board  (24;  159)  including  an  elec- 
trical  device  (77;  162)  mechanically  operated  by 
said  control  member  (136;154),  characterised  by  a 
load  bearing  member  (25a;  155)  to  resist  force 
applied  by  the  user  to  said  control  member  (136; 

20  154)  and  thereby  prevent  application  of  excess 
force  to  said  electrical  device  (77;  162)  on  said 
printed  circuit  board  (24;  159). 
12.  An  electric  vacuum  cleaner  according  to  claim 
11  in  which  said  load  bearing  member  (25a;  155) 

25  and  said  printed  circuit  board  (24;  159)  are  in- 
dependently  supported  on  a  body  casing  (4;  43)  of 
the  vacuum  cleaner. 
13.  An  electric  vacuum  cleaner  according  to  claim 
11  or  claim  12  wherein  said  load  bearing  member 

30  (25a;  155)  is  interposed  between  said  control  mem- 
ber  and  said  printed  circuit  board  (24;159). 
14.  An  electric  vacuum  cleaner  according  to  any 
one  of  claims  11  to  13  wherein  said  control  mem- 
ber  is  a  switch  operating  button  (136)  and  said 

35  electrical  device  is  a  switch  (77)  operated  by  said 
button  (136). 
15.  An  electric  vacuum  cleaner  according  to  any 
one  of  claims  11  to  14  having  a  plurality  of  said 
control  members  in  the  form  of  buttons  (136),  said 

40  buttons  (136)  being  connected  to  each  other  by  an 
elongate  locating  element  (145)  locating  said  but- 
tons  (136)  relative  to  each  other,  said  elongate 
locating  element  (145)  being  flexible  to  permit  in- 
dependent  operation  of  said  buttons  (136). 

45  16.  An  electric  vacuum  cleaner  having  an  electric 
motor,  suction  generating  means  (7)  driven  by  said 
electric  motor  and  a  suction  path  for  suction  air 
flow  to  said  suction  generating  means  (7),  said 
electric  motor  being  cooled  by  air  sucked  by  said 

so  suction  generating  means  (7),  and  there  being  a 
spring-loaded  bypass  valve  (71)  to  admit  additional 
external  air  to  said  suction  path,  characterised  by  a 
plurality  of  said  spring-loaded  bypass  valves  (71), 
arranged  to  operate  in  parallel,  each  said  bypass 

55  valve  (71)  being  arranged  to  open  when  the  pres- 
sure  in  said  suction  path  drops  below  a  respective 
predetermined  level. 
17.  An  electric  vacuum  cleaner  according  to  claim 
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16  wherein  said  bypass  valves  (71)  are  arranged  to 
admit  air  directly  to  a  dust  collection  chamber. 
18.  A  vacuum  cleaner  having  a  dust  collection 
chamber  in  a  body  (1)  to  receive  a  dust  bag  (9)  so 
that  dust  is  filtered  from  sucked  air  by  said  dust  5 
bag,  a  cover  (3)  on  said  body  openable  to  provide 
access  to  said  dust  collection  chamber  for  installa- 
tion  or  removal  of  a  dust  bag,  and  a  releasable 
latch  (129,131)  to  hold  said  cover  (3)  in  its  closed 
position,  characterised  by  an  obstructor  (74)  moun-  w 
ted  on  said  cover  (3)  to  prevent  full  closure  of  said 
cover  (3)  when  there  is  no  bag  correctly  located  in 
said  dust  collection  chamber,  said  obstructor  (74) 
being  movable  between  an  operative  position  pre- 
venting  operation  of  said  latch  (129,  13.1)  on  clo-  75 
sure  of  said  cover,  and  an  inoperative  position 
permitting  operation  of  said  latch  (129,131)  on  clo- 
sure  of  said  cover,  and  said  obstructor  (74)  being 
located  so  as  to  engage  a  correctly  located  dust 
bag  during  closure  of  said  cover  (3)  and  be  moved  20 
by  said  dust  bag  to  said  inoperative  position. 
19.  A  vacuum  cleaner  according  to  claim  18 
wherein  said  obstructor  (74)  is  pivotably  mounted 
on  said  cover  (3),  for  movement  between  said 
operative  and  inoperative  positions.  25 
20.  A  vacuum  cleaner  according  to  claim  18  or 
claim  19  wherein,  when  in  the  operative  position, 
said  obstructor  (74)  prevents  operation  of  said  latch 
(129,131)  by  engaging  a  projecting  rib  (36)  on  said 
vacuum  cleaner  body  (1  ).  30 
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