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©  Shock  damping  device  for  flush  valve  mechanism. 

00 
o  

©  A  shock-damping  device  for  flush  valve  mecha- 
nisms  of  the  type  having  a  water  outlet  valve  (16) 
liftable  off  the  water  outlet  (14)  of  a  flush  cistern  (10) 
comprises  a  cup  shaped  member  (22)  and  a  body 
member  (26)  configured  to  freely  move  within  the 
inner  surface  of  the  cup,  the  cup  shaped  member 
and  the  body  member  defining  therebetween  a 
changeable  volume  (66)  of  substantially  surrounded 
space  and  having  or  defining  restricted  openings 
(32)  for  the  passage  of  water  into  and  out  of  the 
space,  one  of  the  members  (22)  being  provided  with 
means  (23)  for  attachment  to  the  water  outlet  valve 

Fig.1. 

(16)  whereby  any  vertical  movement  of  the  water 
outlet  valve  will  also  be  effected  by  the  member,  and 
the  remaining  member  (26)  being  provided  with 
means  (28)  for  attachment  to  a  stationary  component 
of  the  cistern,  and  being  located  so  that  the  body 
member  may  reciprocate  inside  the  cup  shaped 
member,  whereby  descent  velocity  of  the  valve  (16) 
at  the  completion  of  a  partial  flush  is  reduced  by  the 
resistance  of  the  water  forced  through  the  restricted 
openings  (32)  as  a  result  of  the  descent  of  the  valve 
attached  member  (22)  toward  the  cistern  attached 
member  (26). 
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The  present  invention  relates  to  a  flush  valve 
mechanism  for  the  water  outlet  of  a  flush  cistern 
and  to  improved  flush  cisterns  provided  therewith. 

More  particularly,  the  present  invention  relates 
to  a  quiet  and  long-lasting  flush  valve  mechanism 
for  releasing  and  discharging  water  from  a  flush 
cistern  into  a  toilet  bowl,  and  is  adapted  for  use  in 
selective  flushing  mechanisms  which  provide  for 
partial  as  well  as  complete  flushes  such  as  that 
described  in  U.S.  Patent  4,305,163,  the  teachings 
of  which  are  incorporated  herein  by  reference. 

The  need  to  preserve  water  resources  and  to 
avoid  wastage  is  now  accepted  not  only  in  semi- 
arid  regions  but  also  in  areas  blessed  with  ade- 
quate  rainfall.  Much  effort  has  gone  into  the  devel- 
opment  of  means  for  saving  water,  and  as  part  of 
these  efforts,  the  flush-cistern  toilet  has  been  much 
improved  to  reduce  wastage,  as  is  evidenced  by 
such  U.S.  patents  as  3,955  218,  4,171,547  and 
many  others.  In  particular,  the  development  of 
dual-volume  flush  systems  has  made  a  very  sub- 
stantial  contribution  to  saving  huge  quantities  of 
fresh  water. 

There  is,  however,  one  requirement  for  a  flush- 
cistern  toilet  which  has  not  yet  been  addressed  by 
devices  of  prior  art  -  and  this  is  that  quiet  operation 
should  be  achieved.  While  in  noisy  locations  such 
as  factories  and  airports,  some  extra  noise  is  not 
objectionable,  excess  noise,  particularly  that  ema- 
nating  from  toilets,  must  be  avoided  in  hotels,  most 
offices  and  homes.  In  fact,  many  homemakers  will 
be  deterred  from  installing  an  improved  water  sav- 
ing  flush  system  if  the  price  to  be  paid  includes 
excessive  noise  by  day  and  night.  Referring  now  in 
particular  to  the  dual-volume  flush  systems  of  the 
type  having  a  water  outlet  valve  liftable  off  the 
water  outlet  of  the  flush  cistern  and  provided  with 
means  for  selectively  restraining  and  releasing  said 
water  outlet  valve  to  selectively  allow  both  partial 
and  complete  flushes.  The  noise  of  highest  volume 
is  emitted  as  a  result  of  the  free  fall  of  the  water 
outlet  valve  at  the  completion  of  the  flushing  action. 
This  outlet  valve  which  has  affixed  at  its  lower 
extremity  a  flexible  seal  disc,  falls  until  impacting 
the  water  outlet,  the  resultant  shock  causing  vibra- 
tion  and  noise.  A  further  undesirable  by-product  of 
this  impact  is  accelerated  wear  of  various  parts, 
and  in  particular,  of  the  flexible  seal  disc. 

The  problem  of  impact  is  particularly  acute  in 
the  case  of  dual-volume  flush  cisterns.  Two  factors 
have  been  identified  which  explain  why  this  prob- 
lem  is  more  severe  during  a  partial  volume  flush. 
They  are: 

(a)  During  a  partial  volume  flush  the  lower  part 
of  the  cistern  continues  to  hold  water  during  the 
downward  movement  of  the  outlet  valve  assem- 
bly.  The  resultant  water  pressure  on  the  upper 
surface  of  the  sealing  disk  applies  a  downward 

force  on  this  disc,  this  force  not  being  com- 
pletely  balanced  at  the  underside  of  said  disc, 
which  is  in  a  low-pressure  area  resulting  from 
water  flow  through  the  cistern  outlet. 

5  (b)  The  dynamic  effect  of  the  fluid  flow  near  the 
cistern  outlet  applies  an  additional  force  on  the 
lower  extremity  of  the  outlet  valve  and  in  par- 
ticular,  on  the  seal  disc.  While  at  the  completion 
of  a  full  volume  flush,  air  can  enter  a  vertical 

io  tube  water  outlet  valve,  and  separate  the  seal 
disc  from  the  fast-flowing  water,  this  is  not  so 
during  a  partial-volume  flush,  and  the  seal  disc 
is  subjected  to  the  forces  resulting  from  entrain- 
ment  of  the  seal  disc  on  the  fast  flowing  water. 

75  In  accordance  with  the  present  invention,  there 
is  now  provided  a  simple  and  inexpensive  addition 
of  a  shock  reduction  mechanism,  particularly  useful 
for  dual-volume  flush  cisterns  of  the  type  exempli- 
fied  by  U.S.  Patent  4,305,163.  However,  it  is  noted 

20  that  the  present  invention  can  also  be  applied  to 
similar  types  of  flushing  mechanisms  which  suffer 
from  the  same  problem  heretofore  described  and 
including  mechanisms  of  the  type  offering  only  full- 
volume  flushes.  This  proposed  simple  mechanism 

25  reduces  impact  shock  to  a  negligible  level  for  par- 
tial  flushes,  thereby  eliminating  the  loudest  sound 
of  the  flushing  action  and  additionally  extending  the 
useful  life  of  the  mechanism  components,  and  also 
allowing  for  maximum  utilization  of  the  full  amount 

30  of  water  in  the  cistern  for  full  flushes  thus 
ameliorating  the  problem  of  residual  water  left  in 
the  cistern  after  a  flushing  action. 

Accordingly,  the  present  invention  provides  a 
shock-damping  device  for  flush  valve  mechanisms 

35  of  the  type  having  a  water  outlet  valve  liftable  off 
the  water  outlet  of  a  flush  cistern,  said  device 
comprising  a  cup  shaped  member  and  a  body 
member,  said  body  member  being  configured  to 
freely  move  within  the  inner  surface  of  said  cup, 

40  said  cup  shaped  member  and  said  body  member 
defining  therebetween  a  changeable  volume  of 
substantially  surrounded  space  and  having  or  de- 
fining  restricted  openings  for  the  passage  of  water 
into  and  out  of  said  space,  one  of  said  members 

45  being  provided  with  means  for  attachment  to  said 
water  outlet  valve  whereby  upon  attachment  of  said 
member  to  said  valve,  any  vertical  movement  of 
the  water  outlet  valve  will  also  be  affected  by  said 
member,  and  the  remaining  member  being  pro- 

50  vided  with  means  for  attachment  to  a  stationary 
component  of  said  cistern,  and  being  located  so 
that  said  body  member  may  reciprocate  inside  said 
cup  shaped  member,  whereby  descent  velocity  of 
said  valve  at  the  completion  of  a  flush  is  reduced 

55  by  the  resistance  of  the  water  forced  through  said 
restricted  openings  as  a  result  of  the  descent  of 
said  valve  attached  member  towards  said  cistern 
attached  member. 
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The  invention  also  provides  a  water  outlet  valve 
liftable  off  the  water  outlet  of  a  flush  cistern  in 
combination  with  a  shock  damping  device  as  de- 
fined  hereinbefore,  and  being  connected  to  one 
member  thereof,  the  remaining  member  of  said 
shock  damping  device  being  provided  with  means 
for  attachment  to  a  stationary  component  of  said 
cistern  and  in  proximity  to  the  bottom  of  said 
cistern. 

The  body  member  of  the  shock-damping  de- 
vice  of  the  present  invention  can  be  of  any  suitable 
configuration  and  thus  could  be  in  the  form  of  a 
cylindrical  body,  a  spherical  body  with  a  depending 
stem,  a  helical  screw  as  well  as  other  geometrical 
and  non-geometrical  shapes.  Preferably,  said 
member  will  be  a  simple  plate  with  a  depending 
stem. 

Said  plate  member  may  also  be  of  any  suitable 
configuration  such  as  circular,  hexagonal,  square, 
etc.  provided  that  the  cross-section  of  the  cup  is  of 
similar  configuration  to  provide  for  close  proximity 
between  the  edge  of  the  plate  and  inner  surface  of 
the  cup.  As  stated  the  remaining  member  is  pro- 
vided  with  means  for  attachment  to  a  stationary 
component  of  the  cistern  which  stationary  compo- 
nent  can  be  a  side  wall  of  the  cistern,  the  cistern 
floor  or  preferably  to  the  water  outlet  fitting  of  the 
cistern. 

The  invention  will  now  be  described  in  connec- 
tion  with  certain  preferred  embodiments  with  refer- 
ence  to  the  following  illustrative  figures  so  that  it 
may  be  more  fully  understood. 

With  specific  reference  now  to  the  figures  in 
detail,  it  is  stressed  that  the  particulars  shown  are 
by  way  of  example  and  for  purposes  of  illustrative 
discussion  of  the  preferred  embodiments  of  the 
present  invention  only  and  are  presented  in  the 
cause  of  providing  what  is  believed  to  be  the  most 
useful  and  readily  understood  description  of  the 
principles  and  conceptual  aspects  of  the  invention. 
In  this  regard,  no  attempt  is  made  to  show  struc- 
tural  details  of  the  invention  in  more  detail  than  is 
necessary  for  a  fundamental  understanding  of  the 
invention,  the  description  taken  with  the  drawings 
making  apparent  to  those  skilled  in  the  art  how  the 
several  forms  of  the  invention  may  be  embodied  in 
practice. 

In  the  drawings: 
Fig.  1  is  a  sectional  view  of  one  embodiment 

of  the  shock  absorbing  device,  as  as- 
sembled  to  a  water  outlet  valve  in  a 
flush  cistern  shown  with  the  cistern 
full. 

Fig.  2  shows  the  same  components  as  Fig. 
1,  near  the  completion  of  a  partial 
flush. 

Fig.  3  also  shows  the  same  components  as 
Fig.  1,  near  the  completion  of  a  full 

flush. 
Fig.  4  is  an  isometric  exploded  view  of  a 

second  embodiment  of  the  invention. 
Fig.  5  is  an  isometric  exploded  view  showing 

5  attachment  of  the  stem  and  disc 
member. 

Fig.  6  is  a  sectional  view  of  a  further  em- 
bodiment. 

Fig.  7  is  a  sectional  view  of  a  yet  further 
io  embodiment. 

Fig.  8  is  a  sectional  view  of  an  embodiment 
adapted  to  a  different  type  of  flush 
mechanism,  and 

Fig.  9  is  an  isometric  exploded  view  showing 
is  a  preferred  configuration  of  the  stem 

and  disc  member  and  its  attachment 
lug. 

With  reference  to  Figs.  1,  2  and  3,  there  is 
shown  a  flush  cistern  tank  10  fitted  with  a  water 

20  inlet  control  mechanism  12.  A  water  outlet  fitting  14 
is  sealed  and  opened  by  means  of  a  water  outlet 
valve  16  having  a  seal  disc  17  at  its  lowest  extrem- 
ity.  A  float  18  attached  to  the  valve  16  provides  for 
partial  flushes,  while  float  20  operates  a  restraining 

25  force  on  valve  16  for  complete  flushes,  the  mode  of 
construction  and  operation  being  fully  explained  in 
U.S.  Patent  No.  4,305,163. 

An  inverted  cup  member  22  is  rigidly  attached 
to  the  water  outlet  valve  16  by  means  of  arm  23 

30  and  positioned  to  be  in  proximity  to  the  floor  24  of 
the  tank  10.  Co-axial  with  the  inverted  cup  member 
22  is  a  plate  and  stem  member  26.  The  lower  end 
of  the  stem  is  attached  to  lugs  28  extending  from 
water  outlet  fitting  14,  by  means  of  a  pin  30,  and  is 

35  restrained  thereby  from  vertical  movement.  The  pin 
30  allows  some  rotational  movement,  this  being  of 
utility  for  overcoming  any  misalignment  between 
the  plate  and  the  stem  member  26  and  the  inverted 
cup  member  22. 

40  In  a  further  embodiment  of  the  invention  (not 
shown)  the  plate-and-stem  member  is  attached  to 
the  valve  16  and  the  cup  member  22  is  attached  to 
the  water  outlet  fitting  14.  In  this  embodiment  the 
cup  member  22  is  assembled  with  its  open  side 

45  facing  upwards 
Fig.  4  shows  a  further  embodiment  in  exploded 

form  with  the  cup-member  being  partially  cut  away 
to  expose  its  form.  A  cup-shaped  member  22  is 
held  in  inverted  orientation  by  attachment  arm  23. 

50  An  orifice  32  is  provided  in  the  closed  end  of  the 
cup  22,  which  orifice  can  be  made  any  size  need- 
ed.  The  larger  the  orifice  32,  the  less  will  be  the 
braking  effect  of  the  shock-reduction  device.  The 
orifice  diameter  is  easily  increased  and  thereby 

55  there  is  a  convenient  option  of  speeding  up  valve 
closure  at  the  expense  of  less  shock  attenuation. 
Alternatively,  no  orifice  need  be  provided,  the  brak- 
ing  efect  being  controlled  by  water  passing  through 
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a  restricted  area  defined  between  the  inner  wall  of 
the  cup  member  and  the  outer  surface  of  the  plate 
member. 

In  this  embodiment  and  in  the  discussion 
hereinafter,  plate  stem  member  26  will  interchange- 
ably  also  be  referred  to  as  a  circular  disc  which  is 
in  fact  the  preferred  configuration  of  the  plate.  This 
is  shown,  in  this  embodiment  disc  26  as  provided 
with  a  plurality  of  apertures  34. 

A  flexible  washer  36  is  retained  on  the  upper 
face  of  the  disc  by  means  of  a  mushroom  head  38, 
and  apertures  34  are  covered  by  flexible  washer 
36.  The  lower  end  of  the  plate-and-stem  member 
26  is  fitted  with  a  boss  40  having  a  bore  42 
oriented  perpendicularly  to  the  axis  of  the  stem. 

Fig.  5  shows  a  preferred  method  of  attachment 
of  the  plate  and  stem  member  26  to  the  water 
outlet  fitting  14.  A  pair  of  lugs  28  extend  from  fitting 
14,  each  lug  20  being  provided  with  a  bore  44.  The 
space  between  lugs  28  allows  for  the  free  insertion 
of  boss  40.  Pin  30  is  inserted  through  bores  44  and 
42,  resulting  in  attachment  of  the  plate-and  stem 
member  26  to  a  stationary  component  of  the  cis- 
tern,  member  26  retaining  rotational  freedom  over  a 
short  arc. 

Fig.  6  illustrates  a  further  preferred  embodi- 
ment  of  the  shock-absorbing  device.  The  disc  of 
the  disc-and-stem  member  26  is  provided  with  a 
number  of  apertures  34.  The  stem  of  member  26  is 
hollow,  this  allowing  for  the  free  axial  movement  of 
a  rod  46  joined  to  a  cover  plate  48.  Fluid  pressure 
on  the  outer  face  of  plate  48  causes  plate  48  to 
contact  the  disc  of  the  disc  and  stem  member  26; 
fluid  pressure  in  the  opposite  direction  causes  plate 
48  to  lift  and  thereby  allow  fluid  flow  through  ap- 
ertures  34. 

Fig.  7  is  a  sectional  view  of  a  further  embodi- 
ment  of  the  shock-absorbing  device.  The  inverted 
cup  member  22  is  provided  with  a  mushroom- 
shaped  projection  50  on  the  inner  face  at  its  closed 
end,  a  flexible  washer  36  being  thereon  retained. 
The  closed  end  of  member  22  is  provided  with 
apertures  33.  Fluid  pressure  inside  volume  66  will 
cause  washer  36  to  seal  apertures  33,  but  will  allow 
fluid  to  flow  in  the  reverse  direction. 

Fig.  8  is  a  sectional  view  of  an  embodiment 
adapted  to  a  different  type  of  water  outlet  valve  52. 
The  cup  shaped  member  22  is  attached  in  inverted 
orientation  to  valve  52  by  means  of  arm  23.  A 
sleeve  54  hold  means  20,  56  for  restraining  the 
vertical  motion  of  valve  52.  Sleeve  54  has  a  flange 
58  carrying  lugs  28,  which  lugs  carry  the  plate-and- 
stem  member  26  is  previously  explained.  A  plural- 
ity  of  clips  60,  preferably  three,  serve  to  hold 
flange  58  stationary,  clips  60  allowing  water  flow 
from  the  cistern  to  outlet  pipe  62.  Sleeve  54  is 
provided  with  a  vertical  slot  which  is  long  enough 
to  allow  free  vertical  movement  for  arm  23,  and 

therefore  of  the  cup  shaped  member  22. 
Fig.  9  is  an  exploded  view  showing  a  further 

preferred  configuration  for  the  attachment  of  the 
stem  and  disc  member  26  to  the  lugs  28,  which 

5  are  provided  with  a  circular  bore  44,  and  a  slot  74 
whose  width  is  less  than  the  diameter  of  bore  44 
and  joins  bore  44  to  an  outer  edge  of  lug  28.  The 
stem  and  disc  member  26  is  provided  with  projec- 
tions  72  in  the  form  of  cylinders  having  flattened 

io  faces  on  planes  parallel  to  the  long  axis  of  the 
stem  and  disc  member  26.  The  distances  between 
the  flattened  faces  of  the  projection  72  is  slightly 
less  than  the  width  of  the  slot  74,  thereby  making 
assembly  of  the  stem  26  in  between  lugs  28  possi- 

15  ble.  The  diameter  of  projections  72  is  slightly  less 
than  the  diameter  of  bore  44,  thereby  enabling  the 
stem  and  disc  member  26  to  assume  its  upright 
operational  orientation.  In  this  preferred  configura- 
tion  there  are  no  loose  parts,  assembly  is  fast  and 

20  requires  no  tools  and  there  is  no  danger  of  the 
stem  and  disc  member  26  becoming  inadvertently 
disengaged  from  lugs  28. 

Operation  of  the  device  can  best  be  explained 
in  reference  to  Fig.  2,  which  shows  the  components 

25  of  the  flush  mechanism  as  they  appear  near  the 
completion  of  a  partial  flush  cycle.  Valve  16  is  in  its 
raised  open  position,  resulting  in  water  outflow 
through  water  outlet  fitting  14.  Water  level  64  drops 
rapidly,  and  float  18  loses  the  support  provided  by 

30  the  water  and  consequently  releases  valve  16  for 
vertical  fall.  However,  water  is  trapped  in  volume  66 
between  the  cup  shaped  member  22  and  the  plate- 
and-stem  member  26,  this  water  providing  support 
to  tie  cup-shaped  member  22,  thereby  preventing 

35  its  fast  descent  and  as  member  22  is  joined  to 
valve  16  by  arm  23,  also  prevents  the  fast  descent 
of  valve  16.  The  weights  of  valve  16,  float  18,  arm 
23  and  cup  22  combine  to  pressurize  water 
trapped  in  volume  66,  which  results  in  this  water 

40  exiting  from  volume  66  through  orifice  32  and  ar- 
ound  the  sides  of  member  26. 

While  the  benefits  of  slowing  the  descent  ve- 
locity  of  valve  16  have  been  explained,  it  will  be 
realized  that  on  activation  of  the  cistern's  flush 

45  mechanisms,  it  is  necessary  to  raise  valve  16, 
which  is  affected  by  the  user  moving  levers  68  or 
70.  There  is,  however,  little  need  to  reduce  the 
upward  velocity  of  valve  16,  and  it  is  desirable  to 
allow  for  possible  fast  operation  of  levers  68  and 

50  70.  To  achieve  this  end,  it  is  preferable  to  allow  the 
volume  66  to  be  increased  quickly  without  requiring 
the  flush  mechanism  to  exert  excessive  force 
therefore.  Figs.  4,  6  and  7  show  how  this  is 
achieved  by  allowing  substantially  free  passage  of 

55  water  into  volume  66  through  apertures  33  and  34. 
As  valve  16  is  raised  to  initiate  a  flush,  vertical 
movement  of  cup  member  22  causes  an  increase 
in  volume  66,  which  results  in  reduced  fluid  pres- 

4 
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sure  therein.  Thereafter  water  enters  volume  66 
through  apertures  33  or  34,  deflecting  flexible 
washer  36  on  entry.  The  effect  of  the  foregoing  is 
that  valve  16  can  be  raised  quickly  while  meeting 
with  little  resistance.  However,  descent  of  valve  16 
causes  a  reduction  in  volume  66  and  an  increase 
of  fluid  pressure  therein,  this  causing  washer  36  to 
seal  apertures  33  and  34.  The  trapped  water  must 
therefore  leave  volume  66  through  the  narrow  pas- 
sages  remaining,  through  orifice  32  and/or  around 
the  sides  of  member  26.  The  resistance  of  the 
water  to  flow  through  these  passages  causes  the 
cup  member  22  to  exert  a  resisting  force  through 
arm  23  to  valve  16,  and  thereby  the  descent  ve- 
locity  of  valve  16  is  reduced.  The  resultant  impact 
as  valve  16  reaches  its  lower  closed  position  is 
much  reduced,  thereby  reducing  shock,  vibration, 
noise  and  excessive  wear. 

It  will  be  evident  to  those  skilled  in  the  art  that 
the  invention  is  not  limited  to  the  details  of  the 
foregoing  illustrative  examples  and  that  the  present 
invention  may  be  emobodied  in  other  specific 
forms  without  departing  from  the  essential  at- 
tributes  thereof,  and  it  is  therefore  desired  that  the 
present  embodiments  and  examples  be  considered 
in  all  respects  as  illustrative  and  not  restrictive, 
reference  being  made  to  the  appended  claims, 
rather  than  to  the  foregoing  description,  and  all 
changes  which  come  within  the  meaning  and  range 
of  equivalency  of  the  claims  are  therefore  intended 
to  be  embraced  therein. 

Claims 

1.  A  shock-damping  device  for  flush  valve 
mechanisms  of  the  type  having  a  water  outlet 
valve  liftable  off  the  water  outlet  of  a  flush 
cistern,  said  device  comprising  a  cup  shaped 
member  and  a  body  member,  said  body  mem- 
ber  being  configured  to  freely  move  within  the 
inner  surface  of  said  cup,  said  cup  shaped 
member  and  said  body  member  defining 
therebetween  a  changeable  volume  of  substan- 
tially  surrounded  space  and  having  or  defining 
restricted  openings  for  the  passage  of  water 
into  and  out  of  said  space,  one  of  said  mem- 
bers  being  provided  with  means  for  attachment 
to  said  water  outlet  valve  whereby  upon  attach- 
ment  of  said  member  to  said  valve,  any  verti- 
cal  movement  of  the  water  outlet  valve  will  also 
be  affected  by  said  member,  and  the  remain- 
ing  member  being  provided  with  means  for 
attachment  to  a  stationary  component  of  said 
cistern,  and  being  located  so  that  said  body 
member  may  reciprocate  inside  said  cup 
shaped  member,  whereby  descent  velocity  of 
said  valve  at  the  completion  of  a  partial  flush  is 
reduced  by  the  resistance  of  the  water  forced 

through  said  restricted  openings  as  a  result  of 
the  descent  of  said  valve  attached  member 
towards  said  cistern  attached  member. 

5  2.  A  shock-damping  device  as  claimed  in  Claim  1 
wherein  said  body  member  is  a  plate-and-stem 
member. 

3.  A  shock-damping  device  as  claimed  in  Claim 
io  2,  wherein  the  plate  of  said  plate-and-stem 

member  is  provided  with  at  least  one  aperture, 
and  wherein  a  flexible  washer  is  partially  at- 
tached  to  a  face  of  said  plate  opposite  the 
stem,  whereby  said  flexible  washer  will  allow 

is  passage  of  a  fluid  flowing  from  the  direction  of 
the  stem  but  will  seal  the  aperture  before  a 
fluid  pressurized  to  flow  in  the  reverse  direc- 
tion. 

20  4.  A  shock-damping  device  as  claimed  in  Claim 
2,  wherein  the  plate  of  said  plate-and-stem 
member  is  provided  with  at  least  one  aperture, 
and  further  being  provided  with  a  cover  plate 
axially  mounted  to  afford  reciprocal  movement 

25  on  top  of  said  plate  and  stem  member,  said 
cover  plate  sealing  said  aperture  when  in  con- 
tact  with  said  plate  and  allowing  substantially 
free  passage  for  a  fluid  when  in  spaced  rela- 
tionship  to  same. 

30 
5.  A  shock-damping  device  as  claimed  in  Claim 

1  ,  wherein  the  closed  end  of  said  cup  shaped 
member  is  provided  with  an  orifice. 

35  6.  A  shock-damping  device  as  claimed  in  Claim 
5,  further  being  provided  with  a  flexible  washer 
partially  attached  inside  the  cup  shaped  mem- 
ber  to  the  end  wall  of  the  cup,  whereby  said 
flexible  washer  will  allow  passage  of  a  fluid 

40  flowing  through  the  orifice  into  said  cup- 
shaped  member,  but  will  seal  the  orifice  before 
a  fluid  pressurized  to  flow  in  the  reverse  direc- 
tion. 

45  7.  A  shock-damping  device  as  claimed  in  Claim 
2,  wherein  the  stem  of  said  plate  and  stem 
member  has  at  the  extremity  furthest  from  the 
plate  attachment  means  which  allow  at  least 
partial  rotation  of  the  stem  on  an  axis  per- 

50  pendicular  to  the  axis  of  the  stem. 

8.  A  water  outlet  valve  liftable  off  the  water  outlet 
of  a  flush  cistern  in  combination  with  a  shock 
damping  device  as  claimed  in  Claim  1,  and 

55  being  connected  to  one  member  thereof,  the 
remaining  member  of  said  shock  damping  de- 
vice  being  provided  with  means  for  attachment 
to  a  stationary  component  of  said  cistern  in 

5 
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proximity  to  the  bottom  of  said  cistern. 

A  water  outlet  valve  as  claimed  in  Claim  8 
wherein  the  cup  shaped  member  of  the  shock- 
damping  device  is  connected  to  the  water  out- 
let  valve  and  the  body  member  is  provided 
with  means  for  attachment  to  a  stationary  com- 
ponent  of  said  cistern. 
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