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©  A  filter  and  flow-diverter  unit  for  a  washing  ma- 
chine  with  recirculation  comprises  a  cylindrical  body 
(1)  which  has  at  least  three  fluid  inlet/outlet  connec- 
tors  (17,  21,  16,  34,  36,  38)  and  which  is  open  at  the 
front  in  order  to  house  a  removable  filter  element  (5, 
8,  31)  forming  a  flow  path  between  a  first  connector 
(17,  38)  of  the  body  (1)  and  an  internal  connector  (7, 
32)  of  the  removable  element,  the  body  also  housing 
a  diaphragm  (22,  33)  controlled  by  an  actuator  (24, 
40)  which  closes  and  opens  a  second  connector  (21  , 
34)  of  the  body  and  the  connector  (7,  32)  of  the 
removable  element  in  a  mutually  exclusive  manner. 

F I G .   8  

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.4) 



1 EP  0  597  508  A1 2 

The  present  invention  relates  to  a  filter  and 
flow-diverter  unit  for  a  washing  machine  with  recir- 
culation. 

It  is  known  that  there  are  washing  machines  on 
the  market  in  which  the  washing  bath  is  recir- 
culated  into  the  washing  tank  along  a  recirculation 
path,  and  in  which  the  draining  pump  is  also  used 
as  the  pump  for  supplying  the  recirculation  path. 

It  is  also  known  that  it  is  possible  to  use  flow- 
diverters  or  three-way  valves  which  connect  an 
inlet  opening  to  one  of  two  outlet  openings  for 
draining  and  for  recirculation  respectively,  in  a  mu- 
tually  exclusive  manner,  in  order  to  divert  the  flow 
towards  the  drain  or  towards  the  recirculation  path. 

An  example  of  this  type  of  diverter  is  described 
schematically  in  the  German  patent  application 
published  under  the  No.  1610190. 

A  basic  requirement  which  these  diverters  have 
to  satisfy  is  that  the  drain  opening  must  close 
perfectly,  without  leaks,  even  after  repeated  opera- 
tion. 

In  the  absence  of  perfect  closure,  when  the 
diverter  is  in  the  recirculation  position,  the  the 
washing  liquid,  which  is  circulated  for  quite  consid- 
erable  periods  of  time  of  the  order  of  tens  of 
minutes,  may  drain  away  to  a  large  extent,  with  a 
consequent  wastage  of  detergent  and  of  the  heat 
content  of  the  liquid,  which  is  generally  heated,  and 
with  the  possibility  of  the  washing  machine  stop- 
ping  because  insufficient  liquid  remains  in  the 
washing  tank. 

Although  a  flow  filter,  generally  disposed  up- 
stream  of  the  pump,  protects  the  circuit  down- 
stream  to  a  certain  extent,  the  recirculated  liquid 
still  contains  solid  particles  and  substances  which 
may  form  deposits  or  cause  mechanical  or  chemi- 
cal  wear  of  the  seals. 

A  perfect  seal  upon  closure  and  the  effective- 
ness  of  the  diverter  are  therefore  ensured  only  by 
regular  maintenance  which  requires  skilled  inter- 
vention  and  is  difficult  and  laborious  to  carry  out.  In 
fact,  the  diverter  is  not  readily  accessible  and  it  is 
necessary  to  open  panels  and/or  lift  the  washing 
machine  from  the  supporting  floor  in  order  to  gain 
access  to  the  device,  to  remove  and  dismantle  it, 
and  to  check  its  efficiency  and  the  state  of  the 
seals. 

The  installation  of  the  diverter  also  adds  to  the 
construction  costs  of  the  machine  since  it  requires 
the  availability  of  suitable  mechanical  supports  for 
fixing  the  diverter  to  the  frame  of  the  washing 
machine. 

These  problems  are  prevented  by  the  filter  and 
flow-diverter  unit  for  a  washing  machine  according 
to  the  present  invention,  which  provides  a  unit  in 
which  the  filter  and  the  diverter  are  structurally 
combined  in  a  single  unit  so  that  the  removal  of  the 
filter  element  from  the  filter  opens  the  diverter  for 

inspection  and  checks  on  its  condition. 
Moreover,  the  unit  requires  a  single  mechanical 

support  rather  than  separate  supports  for  separate 
functional  units. 

5  According  to  a  further  aspect  of  the  invention, 
the  removable  filter  element  also  comprises  a  pipe 
or  connector  portion  of  the  diverter,  thus  affording 
free  access  to  the  movable  element  of  the  diverter 
for  easier  inspection  and  quicker  replacement  of 

io  seals  where  necessary. 
According  to  a  further  aspect  of  the  invention, 

the  unit  has  an  attachment  to  the  body  of  a  pump 
and  a  direct  connection  to  the  input  of  the  pump  so 
that  the  number  of  connecting  pipes  and  their 

75  lengths  are  reduced  to  a  minimum  and  a  unitary 
pump,  filter,  and  diverter  unit  is  formed,  which 
reduces  the  number  of  supports  needed  for  fixing 
to  the  structure. 

According  to  a  further  aspect  of  the  invention, 
20  the  design  of  the  unit  is  such  that  it  can  be  formed 

by  the  moulding  of  plastics  material,  with  a  small 
number  of  parts,  that  is,  essentially  three  parts:  a 
first  part  constituting  a  housing  body,  a  second, 
removable  part  constituting  the  filter  element  and  a 

25  portion  of  the  diverter,  and  a  third  part  constituting 
the  rest  of  the  diverter. 

The  characteristics  and  advantages  of  the  in- 
vention  will  become  clearer  from  the  following  de- 
scription  of  a  preferred  embodiment  of  the  inven- 

30  tion  and  from  the  appended  drawings,  in  which: 
Figure  1  shows  a  preferred  embodiment  of  the 
filter  and  flow-diverter  unit  according  to  the 
present  invention  sectioned  in  a  horizontal 
plane, 

35  Figures  2  to  6  show  the  filter  and  flow-diverter 
unit  of  Figure  1  ,  sectioned  in  the  section  planes 
E-E,  A-A,  B-B,  C-C,  D-D  of  Figure  1  , 
Figure  7  shows  a  variant  of  the  filter  and  flow- 
diverter  unit  according  to  the  present  invention, 

40  sectioned  in  a  horizontal  plane, 
Figure  8  shows  a  second  variant  of  the  filter  and 
flow-diverter  unit  formed  according  to  the 
present  invention. 
With  reference  jointly  to  Figures  1  to  6,  the 

45  filter  and  flow-diverter  unit  of  the  invention  is  con- 
stituted  by  a  substantially  cylindrical  body  1,  pref- 
erably  formed  of  reinforced  plastics,  by  moulding, 
and  having  an  annular  neck  2  at  its  open  front  end. 

The  end  referred  to  as  the  front  end  relates  to 
50  the  normal  conditions  in  which  a  filter  is  installed  in 

a  washing  machine,  which  in  fact  provide  for  the 
filter  device  to  be  opened  at  the  front. 

The  inner  end  of  the  body  1,  which  is  also 
open,  has  a  flange  3  for  connection  and  attachment 

55  to  the  the  body  of  a  pump  4. 
The  cylindrical  body  1  constitutes  a  housing  for 

a  removable  element  constituted  by  a  filter  element 
5,  a  separating  diaphragm  6,  perpendicular  to  the 

2 
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axis  of  the  cylindrical  body,  a  diametral  pipe  or 
connector  portion  7  and  a  plug  8  for  closing  the 
front  opening  of  the  cylindrical  body  1  . 

The  plug  8  which  engages  the  body  1  with  a 
screw  or  bayonet  connection,  has  a  seal  9  and  an 
operating  knob  10. 

The  separating  diaphragm  6,  which  has  a  seal- 
ing  ring  (an  O-ring)  cooperating  with  the  body  1, 
separates  a  first  front  housing  space  in  the  cylin- 
drical  body  from  a  second  inner  space  which 
houses  the  filter  5. 

The  filter  5  has  a  diaphragm  11  which  is  par- 
allel  to  the  diaphragm  6,  has  a  sealing  ring  (an  CD- 
ring)  cooperating  with  the  body  1  ,  and  is  connected 
to  the  diaphragm  6  by  a  scoop-like  element  12 
(Figure  4). 

Above  the  scoop  12,  the  body  1  opens  into  a 
first  peripheral  connector  13  for  connection  to  a 
flow-inlet  pipe  coming  from  the  washing  tank. 

The  diaphragm  11  has  a  through-hole  14  be- 
tween  the  dish  of  the  scoop  12  and  the  space 
within  the  filter  so  that  a  flow  admitted  through  the 
connector  13  passes  from  the  scoop  into  the  filter 
5  and,  having  been  filtered,  emerges  peripherally 
therefrom  to  be  drawn  through  the  intake  15  of  the 
pump  4. 

The  cylindrical  body  1  has  a  second  peripheral 
connector  16  (Figures  1  and  5)  in  correspondence 
with  the  front  housing  space,  and  a  third  peripheral 
connector  17  (Figures  1  and  6)  which  opens  in  a 
position  diametrally  opposite  a  large  lateral  connec- 
tor  with  a  coupling  flange  18. 

A  plug  19  having  a  counter-flange  20  cooperat- 
ing  with  the  flange  18  and  a  fourth  connector  21 
closes  the  lateral  connector  of  the  body  1.  The 
connector  21  terminates  within  the  plug  in  a  rim 
parallel  to  the  plane  of  the  counter-flange  20. 

The  plug  19  houses  a  closure  diaphragm  22, 
which  is  parallel  to  the  plane  of  the  counter-flange 
20,  has  seals  on  both  faces,  and  is  supported  by  a 
rod  23  which  is  perpendicular  to  the  diaphragm 
and  is  operated  by  an  electromagnetic  or,  prefer- 
ably,  a  thermal-expansion,  actuator  24  in  order  to 
close  and  open  the  connector  21  . 

The  diaphragm  6  of  the  removable  element  is 
fixed  to  the  plug  8  by  means  of  connecting  arms 
25,  26  resiliently  supporting  the  connector  7  (Fig- 
ures  1  and  6)  which  is  disposed  diametrally  with 
one  end  facing  the  connector  17  and  in  contact 
with  the  body  1,  preferably  with  sealing  provided 
by  a  resilient  seal  28,  and  the  other  end  facing  the 
diaphragm  22,  in  order  to  be  closed  thereby  under 
the  control  of  the  actuator  24,  as  a  mutually  exclu- 
sive  alternative  to  the  closure  of  the  connector  21  . 

As  indicated  in  Figure  1,  the  outlet  29  of  the 
pump  4  is  connected  to  the  connector  16  by  a  pipe 
27  so  that  the  output  flow  of  the  pump  is  admitted 
to  the  front  housing  space  of  the  body  1  ,  which  it 

leaves  through  the  connector  17  or  the  connector 
21  according  to  whether  the  diaphragm  20  is  in  a 
position  for  closing  the  connector  21  (and  hence 
opening  the  connector  7)  or  in  a  position  for  clos- 

5  ing  the  connector  7  (and  hence  for  opening  the 
connector  21). 

A  unitary  and  compact  filter-diverter  unit,  con- 
stituted  by  a  small  number  of  parts  which  can  be 
produced  easily  by  the  moulding  of  plastics  ma- 

io  terial,  is  thus  formed. 
This  unit,  which  is  easy  to  install,  can  be  sup- 

ported  directly  by  the  body  of  the  pump,  constitut- 
ing  a  unitary  structure  therewith,  or  may  be  fixed  to 
the  frame  of  the  washing  machine  by  very  simple 

is  means,  for  example,  by  a  flange  30  disposed  on 
the  periphery  of  the  neck  2. 

The  most  important  characteristic  of  this  unit  is 
that  when  the  filter  element  housed  in  the  body  1  is 
removed,  the  connector  7,  which  forms  part  of  the 

20  removable  element,  and  the  diaphragm  22,  are 
made  readily  accessible  for  inspection,  checking 
and  maintenance,  without  the  need  to  dismantle 
parts  or  to  carry  out  skilled  operations. 

Naturally,  Figures  1  to  6  show  only  a  preferred 
25  embodiment  of  the  invention  to  which  many  vari- 

ations  may  be  introduced. 
Figure  7  shows  schematically  an  alternative 

embodiment  in  which  the  positions  of  the  connec- 
tor  13  for  admitting  the  flow  to  the  filter  and  of  the 

30  inlet  15  to  the  pump  4  are  interchanged  in  compari- 
son  with  the  embodiment  of  Figure  1  . 

In  this  case,  the  filter  element  5  is  open  at  its 
inner  end  in  order  to  receive  the  flow  from  the 
connector  13  which  is  formed  in  the  body  1  and  is 

35  disposed  axially,  and  the  flange  3  for  connection  to 
the  body  of  the  pump  4  is  formed  laterally  or,  more 
generally,  peripherally,  on  the  body  1. 

The  other  characteristics  of  the  unit  are  sub- 
stantially  unchanged  from  those  of  the  unit  of  Fig- 

40  ure  1  . 
Figure  8  shows  schematically  a  third  alternative 

embodiment  which  may  be  adopted  in  washing 
machines  which  have  self-cleaning  pumps  and  are 
therefore  intrinsically  protected  from  lint  and  dirt, 

45  and  in  which  the  filter  has  the  sole  function  of 
cleaning  the  recirculated  flow. 

In  Figure  8,  the  filter  element  5  is  housed  in  a 
cylindrical  casing  31  which  in  turn  is  housed  in  the 
cylindrical  body  1  . 

50  The  cylindrical  casing  31  communicates  with 
the  housing  space  within  the  body  1  through  an 
axial  connector  32  facing  an  axial  connector  34 
formed  in  an  internal  closure  plug  35  of  the  body  1  , 
which  is  wholly  equivalent  to  the  flanged  plug  19  of 

55  Figure  1  . 
A  diaphragm  33  interposed  between  the  con- 

nectors  32  and  34  is  controlled  by  an  actuator  40 
in  exactly  the  same  way  as  that  of  Figure  1,  in 

3 
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order  to  close  and  open  the  connectors  32  and  34 
in  a  mutually  exclusive  manner. 

A  connector  36  which  opens  into  the  inner 
portion  of  the  body  1  admits  the  output  flow  of  a 
pump  to  the  body  1  . 

According  to  the  position  of  the  diaphragm  33, 
the  flow  is  discharged  through  the  connector  34  or 
is  admitted  to  the  casing  31  from  which,  having 
been  filtered,  it  emerges  through  a  hole  37  in  the 
casing  and  an  outlet  connector  38  of  the  body  1  . 

A  sealing  ring  (an  O-ring)  39  between  the  body 
1  and  the  casing  31  separates  an  inner  space  of 
the  body,  into  which  the  connectors  36  and  34 
open  and  which  houses  the  diaphragm  33,  from  an 
outer  space  which  houses  most  of  the  casing  31, 
including  the  hole  37,  and  in  which  the  connector 
38  opens. 

The  plug  8,  which  is  fixed  to  the  casing  31, 
closes  the  front  of  the  body  1  . 

The  removal  of  the  casing  31  and  of  the  filter 
element  housed  therein  clearly  enables  inspection 
and  maintenance  of  the  diaphragm  33  and  of  its 
seals. 

Claims 

1.  A  filter  and  flow-diverter  unit  for  a  washing 
machine  comprising: 

-  a  cylindrical  housing  body  (1)  with  at 
least  one  open  end  and  having  at  least 
first  (17,  38),  second  (21,  34),  and  third 
(16,  35)  connectors,  each  connectible  to 
a  fluid  inlet/outlet  pipe, 

-  a  removable  element  (5,  8,  31)  housed  in 
the  cylindrical  body  and  comprising  a 
plug  (8)  for  closing  the  open  end  of  the 
cylindrical  body,  a  filter  unit  (5),  and 
means  (7,  37)  for  forming  a  first  flow 
path,  connected  to  the  first  connector 
(17,  38)  and  terminating  in  a  fourth  con- 
nector  (7,  32)  facing  the  second  connec- 
tor  (21  ,  34), 

-  a  diverter  diaphragm  (22,  33),  housed  in 
the  cylindrical  body,  between  the  second 
(21,  34)  and  fourth  (7,  32)  connectors 
and  controlled  by  an  actuator  (24,  40)  in 
order  to  close  and  open  the  second  (21  , 
34)  and  fourth  (7,  32)  connectors  in  a 
mutually  exclusive  manner  so  that  an 
output  flow  admitted  to  the  cylindrical 
body  by  the  third  connector  (16,  36)  is 
discharged  selectively  through  the  first 
connector  (17,  38),  which  is  connected  to 
the  fourth  connector  (7,  32),  or  through 
the  second  connector  (21  ,  34). 

2.  A  filter  unit  according  to  Claim  1,  in  which  the 
filter  unit  (5)  is  inserted  in  the  flow  path  be- 

tween  the  first  (38)  and  fourth  (32)  connectors. 

3.  A  filter  unit  according  to  Claim  1  ,  in  which  the 
cylindrical  body  has  a  fourth,  inlet  opening  (13) 

5  and  a  fifth,  outlet  opening  (15)  for  a  second 
flow  path  and  in  that  the  filter  unit  (5)  is  in- 
serted  in  the  second  flow  path  between  the 
fourth  (13)  and  fifth  (15)  openings. 

io  4.  A  filter  unit  according  to  Claim  3,  also  compris- 
ing  a  pump  (4)  with  its  intake  connected  to  the 
fifth  opening  (15)  and  its  output  connected  to 
the  third  opening  (16). 

is  5.  A  filter  unit  according  to  Claim  3,  in  which  the 
cylindrical  body  (1)  has  a  flanged  connector 
(18)  and  comprises  a  plug  (19)  with  a  counter- 
flange  (20)  for  closing  the  flanged  connector 
(18),  the  second  connector  (21)  opening  in  the 

20  plug  (19). 

6.  A  filter  unit  according  to  Claim  5,  in  which  the 
diaphragm  (22)  is  supported  by  a  rod  (23) 
slidable  in  the  plug  (19)  and  controlled  by  the 

25  actuator  (24). 

7.  A  filter  and  diverter  unit  according  to  Claim  6, 
in  which  the  means  for  forming  a  first  flow  path 
comprise  a  tubular  element  (7)  disposed  dia- 

30  metrally  in  the  cylindrical  body  (1)  with  one 
end  facing  the  first  connector  (17)  and  the 
other  end  facing  the  closure  diaphragm  (22). 

8.  A  filter  and  diverter  unit  according  to  Claim  7, 
35  in  which  the  removable  element  comprises  re- 

silient  means  (25,  26)  for  supporting  the  tubu- 
lar  element  (7)  to  enable  axial  adaptation  of  the 
tubular  element  (7)  to  the  cylindrical  body  (1). 
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