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(54)  Single  control  cartridge  valve. 

(57)  A  single  control  water  mixing  valve  assembly 
which  includes  a  fixed  (52)  and  a  movable  (50) 
ceramic  plate  mounted  within  a  housing  in 
contact  with  one  another  and  which  serve  to 
control  the  flow  of  water  from  hot  and  cold  inlet 
ports  to  an  outlet  port.  Linear  and  rotary  move- 
ment  is  transmitted  from  a  lever  (18)  through  a 
bushing  (46)  to  the  movable  plate  (50)  as  the 
lever  is  turned  on  a  radial  axis  within  the  bush- 
ing  and  rotated  about  the  longitudinal  axis  of 
the  lever.  The  fixed  plate  is  spaced  from  the 
base  and  tubular  resilient  seals  (60,62,64)  are 
positioned  in  the  space  and  firmly  held  in  place 
within  the  space  by  radial  ribs  (66,68,70).  The 
lever  is  received  in  a  channel  in  the  bushing 
with  the  sides  of  the  lever  adjacent  to  the  sides 
of  the  channel,  so  that  rotation  of  the  lever 
about  its  longitudinal  axis  transmits  torque  to 
the  bushing  which,  in  turn,  transmits  the  torque 
to  the  movable  plate. 
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The  invention  is  concerned  with  a  single  control 
water  mixing  valve  of  the  general  type  described,  for 
example,  in  U  S  Patents  3,965,936;  4,738,281;  and 
5,095,934.  The  mixing  valve  of  the  invention  includes 
a  fixed  ceramic  plate  and  a  moveable  ceramic  plate 
both  mounted  inside  a  plastic  housing  and  in  contact 
with  one  another,  and  a  lever  coupled  to  the  movable 
plate  for  moving  the  movable  plate  linearly  and  angu- 
larly  with  respect  to  the  fixed  plate. 

As  described  in  U  S  Patent  4,738,281  ,  water  mix- 
ing  valves  with  plates  formed  of  sintered  alumina  ox- 
ide  (ceramic)  in  mutual  contact,  are  presently  in  wide 
use  in  the  field  of  sanitary  ware.  The  ceramic  plates 
very  often  comprise  duct  elements  communicating 
from  one  plate  to  another  so  that  the  flow  selection  of 
hot  and  cold  water  is  made  adjustable  before  mixing 
by  positioning  the  two  plates.  The  usual  prior  art  sys- 
tems  have  a  fixed  ceramic  plate  and  a  movable  cer- 
amic  plate,  whose  relative  position  may  be  varied  by 
means  of  a  single  control  in  the  form  of  a  lever.  The 
lever  is  controlled  by  the  user  to  adjust  the  mixed  wa- 
ter  flow  rate  and  also  to  adjust  the  ratio  of  the  two  wa- 
ter  flow  rates  in  the  mixture. 

The  invention  provides  an  improved  construction 
for  a  self-lubricating  ceramic  plate  mixing  valve  of  the 
type  referred  to  above  in  which  the  lower  end  of  the 
housing  is  enclosed  by  a  removable  base  member 
having  an  annular  lip  and  a  bottom,  and  which  has 
three  ports  in  the  bottom  for  hot  and  cold  water  inlets 
and  fora  mixed  water  outlet,  respectively.  Af  ixed  cer- 
amic  plate  is  received  in  the  annular  lip  of  the  base  in 
a  spaced  relationship  with  the  bottom,  and  three  re- 
silient  tubular  seals  are  received  in  the  base  in  the 
space  between  the  bottom  and  the  fixed  ceramic 
plate.  The  tubular  seals  surround  respective  ones  of 
the  three  ports,  and  the  base  is  compartmentalised  to 
cause  the  seals  to  be  held  securely  in  place  during  op- 
eration  of  the  valve. 

The  outer  face  of  the  bottom  of  the  base  is  re- 
cessed  to  receive  a  disc-shaped  gasket  which  serves 
to  seal  the  cartridge  valve  to  the  casing  of  the  assem- 
bly,  and  also  to  direct  water  from  hot  and  cold  water 
inlet  tubes  to  the  corresponding  hot  and  cold  water  in- 
let  apertures  in  the  bottom  of  the  base.  Two  types  of 
gaskets  are  provided  to  adapt  the  valve  to  alternate 
relative  locations  of  the  hot  and  cold  water  supply 
tubes. 

A  rotatable  nylon  bushing  is  included  in  the  as- 
sembly  which  receives  the  lever  and  which  turns  in 
the  housing  when  the  lever  is  turned  on  its  longitudi- 
nal  axis.  The  bushing  defines  rotary  stops  that  en- 
gage  shoulders  within  the  housing,  and  which  are 
positioned  to  distribute  rotary  forces  in  a  manner  to 
avoid  shearing. 

Wells  are  provided  in  the  sealing  surface  of  the 
fixed  plate  to  reduce  surface  area  so  as  to  minimise 
molecular  attraction  and  to  avoid  sticking  between 
the  fixed  and  movable  plates. 

The  invention  will  now  be  described,  by  way  of  ex- 
ample  only,  with  reference  to  the  accompanying 
drawings,  in  which; 

Figure  1  is  an  elevational  view,  partly  in  section, 
5  of  a  kitchen  faucet  assembly  of  the  single  control 

type,  and  which  incorporates  a  cartridge  valve 
constructed  in  accordance  with  one  embodiment 
of  the  present  invention; 
Figure  2  is  a  perspective  exploded  representation 

10  of  the  assembly  of  Figure  1  ; 
Figure  3  is  a  perspective  view  of  a  cartridge  valve 
which  is  constructed  in  accordance  with  the  con- 
cepts  of  the  present  invention,  and  which  is  in- 
cluded  in  the  assembly  of  Figures  1  and  2; 

15  Figure  4  is  an  end  view  of  the  assembly  of  Figure 
3  taken  along  line  4-4,  and  showing  a  gasket 
which  is  received  in  the  base  of  the  assembly; 
Figures  5  and  6  show  two  different  forms  of  the 
gasket  which  is  received  in  the  base  of  the  as- 

20  sembly,  as  shown  in  Figure  4; 
Figure  7  is  a  side  sectional  view  of  the  cartridge 
valve  included  in  the  assembly  of  Figures  1  and 
2; 
Figure  8  is  a  cross-section  of  the  cartridge  valve 

25  of  Figure  7  taken  essentially  along  the  line  8-8  of 
Figure  7; 
Figure  9  is  a  perspective  exploded  view  of  the 
cartridge  assembly  taken  from  one  end  of  the  as- 
sembly;  and 

30  Figure  1  0  is  an  exploded  perspective  view  of  the 
cartridge  assembly  taken  from  the  other  end. 
The  overall  kitchen  faucet  assembly  shown  in 

Figures  1  and  2  includes  a  base  plate  10  which  serves 
to  mount  the  assembly  on  a  sink,  or  the  like.  Thefau- 

35  cet  assembly  also  includes  a  two-piece  outer  tubular 
sleeve  12a  and  12b,  piece  12a  being  threaded  to  a 
brass  casing  22,  and  piece  1  2b  being  rotatably  mount- 
ed  on  the  casing.  A  spout  14  extends  outwardly  from 
the  lower  piece  12b,  and  it  communicates  with  an  an- 

40  nular  space  between  sleeve  12b  and  casing  22.  An 
operator  16  operates  the  valve.  Operator  16  is  fitted 
over  the  top  of  the  sleeve  12a,  and  is  secured  to  a  lev- 
er  18  by  means  of  a  screw  20.  Operator  16  may  take 
the  form  of  an  elongated  handle,  as  shown,  or  a  knob, 

45  or  other  configuration.  Lever  18  is  part  of  the  car- 
tridge  valve  30  forming  the  subject  matter  of  the  pres- 
ent  invention.  Acover24  fits  over  the  base  of  operator 
16.  The  operator  16  is  secured  to  lever  18,  so  that 
when  the  operator  is  rocked  back  or  forth,  lever  18  is 

so  also  rocked.  When  the  operator  1  6  is  turned  about  the 
top  of  sleeve  12a,  the  lever  18  likewise  is  turned.  The 
turning  motion  of  lever  18  by  operator  16  causes  the 
cartridge  valve  30  to  mix  proportional  amounts  of  hot 
and  cold  water  supplied  to  the  valve  through  a  cold  in- 

55  let  tube  26  and  a  hot  inlet  tube  28;  whereas  rocking 
movement  of  the  operator  controls  the  amount  of  hot 
and  cold  water  mixture  supplied  to  the  spout  14. 

The  cartridge  valve  30  is  shown  in  Figure  3.  The 
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valve  assembly  includes  a  housing  32  formed  of  an 
appropriate  plastic  such  as  acetal  (Delrin).  The  hous- 
ing  32  has  a  tubular  configuration.  A  disc-shaped 
base  34  includes  an  integral  lip  portion  34a  of  reduced 
diameter  which  extends  into  the  lower  end  of  housing 
32,  and  includes  protuberances,  such  as  protuber- 
ance  32b,  which  are  received  in  slots  32c  in  the  bot- 
tom  of  housing  32,  as  shown  in  Figure  3.  The  base  34 
supports  a  fixed  ceramic  plate  52  in  the  lip  portion 
34a,  with  the  plate  being  spaced  from  the  bottom  of 
the  base.  Three  resilient  tubular  seals  60,  62  and  64 
are  housed  in  the  space  between  the  plate  52  and  the 
bottom  of  the  base.  The  seals  are  separated  by  radial 
ribs  66,68  and  70.  The  base  34  is  indexed  to  the  end 
of  housing  32  by  the  protuberances  34b,  and  held  se- 
curely  by  latches  34c  which  extend  into  slots  32d. 

As  best  shown  in  the  bottom  view  of  Figure  4,  a 
gasket  36  is  received  in  an  external  recess  in  the  bot- 
tom  of  base  34,  and  it  serves  to  seal  the  assembly  to 
the  inside  surface  of  casing  22  of  Figure  2.  The  base 
34  has  a  hot  water  inlet  port  38  and  a  cold  water  inlet 
port  40  extending  through  it,  and  it  also  has  an  outlet 
port  42.  Gasket  36  has  openings  in  it  of  a  selected 
configuration  surrounding  the  respective  ports  38, 
40,  42,  as  shown  in  Figures  4  and  5,  to  direct  cold  wa- 
ter  from  the  cold  water  inlet  tube  26  of  Figure  2  to  the 
cold  water  inlet  port  38,  and  to  direct  hot  water  from 
the  hot  water  inlet  port  28  to  the  hot  water  inlet  port 
40.  The  seals  60,  62,  and  64  surround  respective 
ones  of  the  ports  38,40,42  in  the  base,  as  best  shown 
in  Figure  8. 

As  pointed  out  in  U  S  Patent  5,095,934,  it  is  often 
convenient  to  have  faucets  in  two  different  rooms 
placed  on  opposite  sides  of  a  common  wall  so  that 
both  can  use  common  supply  tubes.  In  this  situation, 
the  cold  water  supply  tube  which  is  on  the  right  for  the 
first  faucet  is  on  the  left  for  the  other.  In  order  to  pro- 
vide  universal  utility  for  the  cartridge  assembly,  a 
second  gasket  36a  is  provided,  as  shown  in  Figure  6, 
which  has  a  different  configuration  such  that  the  hot 
and  cold  water  inlet  tubes  26  and  28  are  effectively 
reversed  insofaras  water  f  low  to  the  inlet  ports  38  and 
40  is  concerned.  Accordingly,  the  installer  may  con- 
veniently  carry  the  two  types  of  gaskets  36,36a,  and 
install  the  appropriate  gasket  depending  upon  the  re- 
lationship  between  the  hot  water  inlet  tube  26  and  the 
cold  water  inlet  tube  28. 

As  shown  in  Figure  7,  lever  18  is  supported  in  a 
bushing  46  on  a  pin  44  which  extends  transversely 
across  the  bushing.  The  bushing  46  is  rotatable  about 
the  longitudinal  axis  of  housing  32.  The  end  of  the  lev- 
er  18  extends  into  a  movable  coupler  48,  so  that  when 
the  lever  is  rocked,  coupler  48  moves  reciprocally 
across  the  housing.  When  the  lever  18  is  rotated, 
bushing  46  rotates  about  the  longitudinal  axis  of 
housing  32,  and  the  movable  coupler  48  rotates  about 
an  axis  established  by  the  angular  position  of  lever  1  8. 

A  movable  ceramic  plate  50  is  secured  to  the  cou- 

pling  48,  and  the  movable  plate  is  reciprocated  back 
and  forth  and  rotated  by  the  coupler.  The  movable 
plate  50  is  mounted  in  contact  with  stationary  plate 
52,  and  it  moves  linearly  and  angularly  across  the 

5  surface  of  the  stationary  plate  in  a  self-sealing  rela- 
tionship,  to  provide  controlled  communication  be- 
tween  the  hot  and  cold  inlet  ports  38  and  40  and  the 
outlet  ports  42. 

As  shown,  the  stationary  plate  52  is  received  in 
10  the  annular  lip  34a  of  base  34,  and  it  is  held  in  a  fixed 

position  within  housing  32  by  the  base.  As  shown  in 
Figure  8,  the  three  tubular  resilient  seals  60,62  and 
64  are  supported  on  the  inner  side  of  base  30,  and 
these  seals  surround  the  cold  water  inlet  port  38,  the 

15  hot  water  inlet  port  40,  and  the  outlet  port  42  respec- 
tively.  The  tubular  seals  are  housed  within  compart- 
ments  separated  by  the  ribs  66,  68  and  70  which  meet 
in  a  "Y"  configuration.  The  annular  lip  portion  34a  of 
base  34  receives  the  stationary  plate  52,  as  men- 

20  tioned  above,  with  the  ribs  66,68  and  70  being  re- 
ceived  in  corresponding  channels  66a,  68a  and  70a 
in  the  bottom  of  the  stationary  plate,  as  best  shown 
in  Figure  9.  In  this  manner,  the  ribs  are  trapped  at  the 
bottom  of  base  34  within  the  channels  to  be  firmly 

25  held  in  place,  so  as  to  withstand  water  pressure 
through  the  port  and  seals  avoiding  damage  to  base 
34. 

As  best  shown  in  Figure  9,  the  stationary  plate  52 
has  ports  80,82  and  84  which  are  aligned  respectively 

30  with  the  ports  42,  40  and  38  in  the  base.  As  stated 
above,  ribs  66,  68  and  70,  provide  reinforcement  to 
seals  60,  62  and  64,  and  avoid  blowout  of  the  seals 
during  operation  of  the  assembly. 

As  best  shown  in  Figure  10,  wells  are  formed  in 
35  the  sealing  surface  of  the  stationary  plate  52  which 

engages  the  surface  of  the  movable  plate  50.  These 
wells  are  designated  90,  92,  94  and  96  in  Figure  10. 
The  wells  serve  to  reduce  the  surface  area  of  the  sta- 
tionary  plate  52  to  reduce  molecular  attraction  be- 

40  tween  the  plates  52  and  50  to  obviate  sticking  of  the 
plates  to  one  another.  The  wells  also  serve  as  recep- 
tacles  for  silicone  lubrication  grease  which  may  be 
used  in  the  assembly. 

As  shown  in  Figure  3,  housing  32  has  an  upper 
45  rim  32a  which  provides  a  close  fit  inside  the  brass 

casing  22  (Figures  1  and  2).  The  housing  32  also  has 
a  protuberance  32b  which  fits  into  a  slot  22a  in  the 
brass  housing  22  (Figure  2)  to  guide  the  cartridge  into 
proper  alignment  during  assembly,  and  also  to  pre- 

50  vent  rotation  of  the  cartridge  when  the  operator  is 
turning  the  operator  16. 

Bushing  46  is  preferably  formed  of  a  nylon  which 
is  resistant  to  expansion  in  contact  with  water.  Glass 
filled  nylon  also  may  be  used  for  strength.  Bushing  46 

55  provides  two  stops  46c,  and  4f  (Figure  10)  which  en- 
gage  shoulders  inside  of  housing  32  to  limit  rotary 
travel  of  the  operator  16.  Torque  is  transmitted  to 
bushing  46  from  the  operator  16  through  lever  18 
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from  its  flat  side  walls  18a,  18b  to  the  side  walls  46a 
and  46b  of  bushing  46,  as  well  as  through  pin  44.  This 
causes  the  bushing  to  rotate  as  the  lever  is  turned 
about  its  longitudinal  axis.  Coupler  48  has  a  trans- 
verse  slot  48a  formed  in  a  longitudinal  protruding  ton- 
gue  of  the  coupler.  This  protruding  tongue  is  received 
in  a  transverse  channel  in  the  end  of  bushing  46  so 
that  torque  from  the  bushing  may  be  transmitted  to 
the  coupler.  The  protruding  tongue  of  coupler  moves 
transversely  along  the  transverse  channel  in  the  cou- 
pler  when  lever  18  is  pivotally  moved  on  pin  44.  The 
stops  distribute  forces  along  the  side  walls  of  the 
bushing  and  avoid  shearing  of  the  parts.  Rotation  of 
bushing  46  transmits  torque  to  coupler  48  and  plate 
50  as  described  above.  Other  elements  serve  as  tor- 
que-bearing  surfaces  during  rotation  of  the  assembly 
in  addition  to  the  flat  surfaces  18a,  18b  of  lever  18, 
including  the  tip  of  the  lever  within  slot  48a  of  coupler 
48  (Figure  1  0),  as  well  as  pin  44  which  also  causes  the 
bushing  to  turn  as  the  lever  is  turned  about  its  longi- 
tudinal  axis.  All  of  the  foregoing  elements  combine  to 
provide  a  distribution  of  torque-receiving  forces  so  as 
to  avoid  fracture  of  the  plastic  elements. 

As  best  shown  in  Figure  9,  coupler  48  has  protu- 
berances  48b,  48c  and  48d  which  are  received  in 
slots,  such  as  slots  50a  and  50b  in  the  movable  plate 
50.  This  causes  the  coupler  46  to  be  firmly  attached 
to  the  movable  plate  50,  so  that  rotation  of  the  coupler 
as  well  as  linear  movements  are  communicated  to  the 
movable  plate. 

Accordingly,  the  coupler  48  and  movable  plate  50 
move  as  a  unit  in  the  transverse  slot  in  bushing  46  as 
lever  18  is  turned  about  the  axis  of  pin  44.  Also,  the 
coupler  48  and  movable  plate  50  turn  as  a  unit  as  the 
lever  18  is  turned  about  its  longitudinal  axis  to  turn 
bushing  46  within  the  housing  32. 

The  effectiveness  of  a  ceramic  valve  depends  on 
the  success  of  how  well  the  fixed  and  movable  ceram- 
ic  plates  50,  52  (Figure  8)  produce  the  seal  that  will 
control  the  flow  of  water.  Water  is  forced  through  the 
valve  by  pressure  which  in  turn  presses  on  the  plates. 
The  direction  to  which  the  plates  are  pressed  by  the 
water  pressure  depends  on  the  configuration  and  de- 
sign  of  the  valve.  How  easily  or  difficult  the  valve  op- 
erates  also  depends  on  the  configuration  used  to  load 
the  two  plates.  Ceramic  plates  50,  52  are  manufac- 
tures  with  super  polished  finish  for  the  purpose  of 
achieving  a  water  seal  when  the  two  plates  are  placed 
together.  The  two  contacting  surfaces  create  a  suc- 
tion-like  sticking  effect  between  them.  This  attraction 
of  the  plates  is  noticeable  on  any  ceramic  plate  set 
and  it  would  appear  that  the  attraction  of  the  two 
plates  would  be  enough  to  provide  an  adequate  seal. 
However,  the  sticking  effect  of  the  plates  is  lost  when 
substantial  water  pressure  is  applied  to  the  valve.  Wa- 
ter  pressure  when  applied  to  a  ceramic  valve  will  build 
up  in  all  the  open  cavities  found  between  the  plates. 
These  pressurised  areas  have  the  tendency  to  sepa- 

rate  the  plates  away  from  each  other  and  lose  that  de- 
sired  seal  union. 

Existing  valve  designs  have  incorporated  ways  to 
keep  plates  from  separating  and  prevent  losing  the 

5  seal.  Most  common  is  the  encapsulation  of  the  valve 
with  tight  tolerances  so  as  to  restrict  the  movement  of 
the  plates  to  just  the  necessary  wiping  motion.  Others 
are  designed  to  require  critical  tightening  forces  at  as- 
sembly  to  barely  allow  plate  movement.  All  of  these 

10  techniques  only  add  more  to  the  complexity  and  man- 
ufacturing  cost  of  the  valves. 

With  the  awareness  of  how  ceramic  plates  are 
loaded  with  water  pressure  and  their  behaviour  to 
separate  or  attract,  the  resilient  tubular  seals  60,  62 

15  are  designed  to  have  cross-sections  larger  than  the 
corresponding  parts  82,  84  in  the  fixed  plate  52,  so 
that  the  water  pressure  will  be  exerted  on  the  fixed 
plate  which  increases  by  a  predetermined  amount  as 
the  valve  is  turned  to  increase  water  flow  through  the 

20  valve.  Likewise,  the  openings  in  Gasket  36  are  larger 
than  the  corresponding  parts  38  and  40  in  base  34  so 
that  bulging  of  the  base  as  pressure  increases  is  in- 
hibited. 

Balancing  the  areas  of  pressure  in  the  ceramic 
25  plates  will  produce  the  propercontact  force  to  achieve 

the  seal  regardless  of  varying  water  pressures  and 
part  tolerances.  The  plates  float  inside  the  valve  let- 
ting  water  pressure  do  the  work  of  allowing  just  the 
necessary  force  to  act  in  the  direction  which  keep  the 

30  plates  together.  This  design  allows  larger  pressurised 
areas  on  the  side  of  the  plates  that  will  keep  them  to- 
gether  in  one  direction.  The  force  that  keeps  the 
plates  together  is  a  function  of  the  sum  of  the  areas 
being  pressurised  working  in  the  direction  of  the  seal. 

35  Accordingly,  an  area  pressure  ratio  was  selected  to 
satisfy  the  performance  of  the  plates  in  both  open  or 
closed  conditions.  By  controlling  by  pressure  instead 
of  part  tolerance,  part  and  assembly  tolerances  no 
longer  are  affected  and  can  be  relaxed  to  reduce 

40  manufacturing  costs.  The  pressure  ration  selected  for 
the  valve  guarantees  enough  plate  contact  force  to 
prevent  separation  caused  by  the  pressure  fluctu- 
ations  expected  to  occur  in  water  lines. 

By  managing  the  pressurised  surfaces  and  by 
45  proper  loading  of  the  plates  the  valve  is  made  with 

less  parts  and  permits  ample  manufacturing  toleranc- 
es,  at  the  same  time  the  design  is  free  to  use  non-crit- 
ical  materials  and  generate  looser  assembly  controls. 
All  the  benefits  result  in  a  more  economical  valve. 

so  Functionally,  the  valve  operates  with  less  effort  since 
water  pressure  changes  have  less  effect  on  the  ratio 
of  pressures  producing  the  seal. 

The  invention  provides,  therefore,  an  improved 
construction  for  a  single  control  water  mixing  valve 

55  cartridge  which  operates  with  a  high  degree  of  effi- 
ciency  to  accomplish  its  desired  purpose. 

4 
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Claims 

1  A  single  control  water  mixing  valve  assembly  to 
be  coupled  to  hot  and  cold  water  inlet  tubes  (26,28) 
characterised  in  that  it  comprises  a  tubular  housing 
(32),  a  disc-shaped  base  member  (34)  enclosing  one 
end  of  said  housing  having  first  and  second  inlet  ports 
(38,40)  to  be  coupled  to  respective  ones  of  said 
tubes,  and  having  an  outlet  port  (42),  a  fixed  valve 
plate  (52)  mounted  in  said  housing  in  coaxial  relation- 
ship  therewith  and  parallel  to  and  spaced  from  said 
base  member  (34),  sealing  means  (60,62,64)  mount- 
ed  in  the  space  between  said  fixed  plate  (52)  and  said 
base  member  (34);  a  bushing  member  (46)  rotatably 
mounted  in  said  housing  in  coaxial  relationship  there- 
with,  a  pin  member  (44)  mounted  in  said  bushing  (46) 
and  extending  thereacross,  a  lever  member  (18) 
mounted  on  said  pin  member  (44)  for  pivotal  move- 
ment  about  the  longitudinal  axis  thereof,  said  lever 
member  (18)  having  a  tip  portion  protruding  through 
one  end  of  said  bushing  member  (46),  a  movable 
valve  plate  (50)  mounted  in  said  housing  (32)  in  co- 
axial  relationship  therewith  and  in  facing  contacting 
relationship  with  said  fixed  plate  (52);  coupling  means 
(48)  attached  to  said  movable  plate  (50)  and  coupled 
to  said  bushing  member  (46),  said  coupling  means 
(48)  being  configured  to  receive  the  protruding  tip 
portion  of  said  lever  (1  8)  so  that  pivotal  movement  of 
said  lever  abut  said  pin  (44)  transmits  transverse  lin- 
ear  motion  to  said  movable  plate  (50)  with  respect  to 
said  fixed  plate  (52),  and  rotation  of  said  lever  mem- 
ber  (18)  about  its  longitudinal  axis  causes  said  bush- 
ing  member  (46)  to  rotate  in  said  housing  and  transmit 
angular  movement  to  said  movable  plate  (50)  with  re- 
spect  to  said  fixed  plate  (52);  said  fixed  and  movable 
plates  each  having  a  flat,  smooth  surface  in  contact 
with  one  another,  and  said  fixed  plate  (52)  having  first 
and  second  inlet  ports  (80,82)  aligned  respectively 
with  said  first  and  second  inlet  ports  (38,40)  of  said 
base  to  be  in  communication  with  respective  ones  of 
the  two  inlet  tubes  (26,28),  and  said  fixed  plate  (52) 
further  having  an  outlet  port  (84)  aligned  with  the  out- 
let  port  (42)  in  said  base,  and  said  movable  disc  (50) 
having  a  depression  in  the  surface  thereof  to  control 
the  flow  of  water  from  the  two  ports  (80,82)  in  the 
fixed  plate  (52)  to  the  outlet  port  (84)  thereof  as  de- 
termined  by  the  selected  linear  and  angular  position 
of  said  movable  plate  (50). 

2  A  single  control  water  mixing  valve  assembly 
comprising:  a  tubular  housing  (12a,  12b);  a  fixed  plate 
(52)  mounted  in  said  housing  in  coaxial  relationship 
therewith;  a  bushing  member  (46)  rotatably  mounted 
in  said  housing  in  coaxial  relationship  therewith;  a  pin 
member  (44)  mounted  in  said  bushing  member  and 
extending  thereacross;  a  lever  member  (18)  pivotally 
mounted  on  said  pin  member  for  angular  movement 
about  the  longitudinal  axis  thereof,  said  lever  member 
having  a  tip  portion  protruding  through  one  end  of 

said  bushing  member;  a  movable  plate  (50)  mounted 
in  said  housing  in  coaxial  relationship  therewith  and 
in  facing  contacting  relationship  with  said  fixed  plate; 
coupling  means  (48)  attached  to  said  movable  plate 

5  (50)  and  coupled  to  said  bushing  member  (46),  said 
coupling  means  being  configured  to  receive  the  pro- 
truding  tip  portion  of  said  lever  (18)  so  that  pivotal 
movement  of  said  lever  about  said  pin  transmits 
transverse  linear  movement  to  said  movable  plate 

10  (50)  with  respect  to  said  fixed  plate  (52),  and  rotation 
of  said  lever  about  its  longitudinal  axis  causes  said 
bushing  member  (46)  to  rotate  in  said  housing  and 
transmit  angular  movement  to  said  movable  plate 
(50)  with  respect  to  said  fixed  plate  (52). 

15  3  A  single  control  water  mixing  valve  assembly  to 
be  coupled  to  hot  and  cold  water  inlet  tubes  (26,28) 
comprising;  a  tubular  housing  (12a,  12b);  a  disc- 
shaped  base  member  (34)  enclosing  one  end  of  said 
housing  having  first  and  second  inlet  ports  (38,40)  to 

20  be  coupled  to  respective  ones  of  said  tubes  (26,28) 
and  having  an  outlet  port  (42);  a  fixed  valve  plate  (52) 
mounted  in  said  housing  in  coaxial  relationship  there- 
with  and  parallel  to  and  spaced  from  said  base  mem- 
ber  (34);  sealing  means  (60,62,64)  mounted  in  the 

25  space  between  said  fixed  plate  (52)  and  said  base 
member  (34),  said  fixed  plate  (52)  having  first  and 
second  inlet  ports  (80,82)  aligned  respectively  with 
said  first  and  second  inlet  ports  (38,40)  of  said  base 
member  (34)  to  be  in  communication  with  respective 

30  ones  of  the  two  inlet  tubes  (26,28),  and  said  fixed 
plate  (52)  having  an  outlet  port  (84)  aligned  with  the 
outlet  port  (42)  in  said  base  member  (34). 

4  A  single  control  water  mixing  valve  assembly  to 
be  coupled  to  hot  and  cold  water  tubes  (26,28)  com- 

35  prising;  a  tubular  housing  (12a,  12b);  a  disc-shaped 
base  member  (34)  enclosing  one  end  of  said  housing 
having  first  and  second  inlet  ports  (38,40)  to  be  re- 
spectively  coupled  to  selected  ones  of  said  tubes;  a 
fixed  valve  plate  (52)  mounted  in  said  housing  in  co- 

40  axial  relationship  therewith;  said  fixed  plate  (52)  hav- 
ing  first  and  second  inlet  ports  (80,82)  coupled  to  re- 
spective  ones  of  said  first  and  second  inlet  ports 
(38,40)  of  said  base  member  (34);  and  a  gasket  (36) 
mounted  coaxially  with  said  base  on  the  outer  surface 

45  thereof,  said  gasket  (36)  having  apertures  of  a  prede- 
termined  configuration  offset  from  corresponding 
ones  of  said  inlet  ports  (38,40)  in  said  base  member 
(34)  and  having  ridges  surrounding  the  apertures  to 
form  passages  between  the  gasket  (36)  and  the  base 

so  member  (34)  for  directing  water  from  the  hot  and  cold 
inlet  tubes  (26,28)  respectively  to  selected  ones  of 
the  first  and  second  inlet  ports  (38,40)  in  said  base 
member  (34). 

5  A  water  mixing  valve  assembly  according  to 
55  either  Claim  1  or  Claim  2,  characterised  in  that  said 

fixed  and  movable  plates  (50,52)  are  self-sealing  and 
formed  of  a  ceramic  material. 

6  A  water  mixing  valve  assembly  according  to 

5 
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Claim  5,  characterised  in  that  said  disc-shaped  mem- 
ber  (34)  has  an  integral  coaxial  lip  portion  (34a)  of  re- 
duced  diameter  which  is  received  in  said  one  end  of 
said  housing  (32),  and  in  which  said  fixed  plate  (52) 
is  received  in  said  lip  portion  (34a)  to  be  supported 
therein  in  a  spaced  position  with  respect  to  said  base 
member  (34). 

7  A  water  mixing  valve  assembly  according  to 
either  Claim  3  or  Claim  6,  characterised  in  that  said 
sealing  means  (60,62,64)  comprises  three  resilient 
tubular  members  forming  passages  between  respec- 
tive  ones  of  said  ports  (38,40,42)  in  said  base  mem- 
ber  (34)  and  said  ports  (80,82,84)  in  said  fixed  plate 
(52). 

8  A  water  mixing  valve  assembly  according  to 
Claim  3,  characterised  in  that  the  sealing  means  com- 
prises  three  tubular  resilient  members  (60,62,64) 
forming  passages  between  respective  ones  of  said 
ports  (38,49,42)  in  said  base  member  (34)  and  said 
ports  (80,82,84)  in  said  fixed  plate  (52)  and  in  that  it 
further  includes  a  plurality  of  radial  ribs  (66,68,70) 
formed  on  the  upper  surface  thereof  integral  with  said 
base  (34),  and  in  which  said  fixed  plate  (52)  has  a  cor- 
responding  plurality  of  radial  channels  (66a,68a,70a) 
formed  on  the  lower  surface  thereof  for  receiving  re- 
spective  ones  of  said  ribs  (66,68,70)  so  as  to 

9  A  water  mixing  valve  assembly  according  to 
Claim  7,  characterised  in  that  said  resilient  tubular 
members  (60,62,64)  have  cross-sectional  areas 
greater  than  said  ports  (80,82,84)  to  enable  water 
pressure  to  be  exerted  on  the  underside  of  said  fixed 
plate  (52). 

10  A  water  mixing  valve  assembly  according  to 
Claim  7,  characterised  in  that  it  further  includes  a 
plurality  of  radial  ribs  (66,68,70)  integral  with  said 
base  (34)  and  positioned  within  the  space  between 
said  base  (34)  and  said  fixed  plate  (52),  and  in  that 
said  fixed  plate  (52)  has  a  corresponding  plurality  of 
radial  channels  (66a,68a,70a)  formed  therein  for  re- 
ceiving  respective  ones  of  said  radial  ribs,  (66,68,70), 
so  as  to  separate  and  reinforce  said  tubular  resilient 
seals  (60,62,64). 

11  A  water  mixing  valve  assembly  according  to 
Claim  6,  characterised  in  that  in  further  includes  a 
gasket  (36)  mounted  coaxially  with  said  base  (34)  on 
the  outer  surface  thereof,  said  gasket  (36)  having 
apertures  of  a  predetermined  configuration  offset 
from  corresponding  ones  of  said  inlet  ports  (38,40,42) 
in  said  base  member  (34)  and  having  ridges  surround- 
ing  the  apertures  to  form  passages  between  the  gas- 
ket  (36)  and  the  base  member  (34)  for  directing  water 
from  the  hot  and  cold  inlet  tubes  (26,28)  to  selected 
ones  of  the  first  and  second  inlet  ports  (38,40)  in  said 
base  member  (34). 

12  A  water  mixing  valve  assembly  according  to 
Claim  1,  characterised  in  that  the  contacting  flat, 
smooth  surface  of  at  least  one  of  said  plates  (50,52) 
has  wells  (90,92,94,96)  formed  therein  to  reduce  the 

surface  area  thereof  and  to  form  receptacles  for  a  lu- 
bricant. 

13  A  water  mixing  valve  assembly  according  to 
Claim  11,  characterised  in  that  said  apertures  in  said 

5  gasket  (36)  expose  predetermined  areas  of  the  un- 
derside  of  said  base  member  (34)  to  exert  water  pres- 
sure  on  said  areas. 

14  A  water  mixing  valve  assembly  according  to 
Claim  1,  characterised  in  that  the  coupling  means 

10  (48)  affixed  to  said  movable  plate  (50)  includes  a 
transverse  channel  (48a)  on  the  outer  surface  thereof 
for  receiving  the  tip  portion  of  the  lever  (1  8). 

15  A  water  mixing  valve  assembly  according  to 
either  Claim  1  or  Claim  2,  characterised  in  that  said 

15  bushing  (46)  includes  integral  stop  members 
(46c,46f)  which  engage  internal  shoulders  (32b)  in 
said  housing  to  limit  the  angular  movement  of  said 
bushing  (46)  in  said  housing  (32). 

16  A  water  mixing  valve  assembly  according  to 
20  either  Claim  1  or  Claim  2,  characterised  in  that  said 

bushing  (46)  has  a  longitudinal  channel  therein  which 
receives  said  lever  (18),  with  said  lever  (18)  and  said 
channel  having  mutually  engaging  flat  sides 
(18a,  18b)  which  assist  in  transmitting  torque  from 

25  said  lever  (1  8)  to  said  bushing  (46)  as  said  lever  (1  8) 
is  turned  about  its  longitudinal  axis. 
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