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(54)  Blackf  low  preventer  assembly 

(57)  A  backf  low  preventer  assembly  (1  0)  includes  a 
housing  (20),  a  first  mounting  assembly  configured  for 
assembling  by  insertion  with  a  first  end  (22)  of  the  hous- 
ing,  and  a  second  mounting  assembly  configured  for 
assembling  by  insertion  with  a  second  end  (24)  of  the 
housing.  The  housing  and  mounting  assemblies  include 
through  bores  (30)  in  fluid  communication.  Securing 
material  secures  opposed  surfaces  of  the  first  mounting 
assembly  and  the  housing,  and  opposed  surfaces  of  the 
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second  mounting  assembly  and  the  housing.  Plating 
material  is  located  on  the  inner  surfaces  of  the  housing 
and  mounting  assemblies.  The  plating  material  forms  a 
wall  (500)  restricting  migration  of  the  securing  material 
into  the  housing  and  mounting  assembly  bores.  Ball 
valves  (60,70)  and  check  valves  (80,90)  are  attached  to 
the  mounting  assemblies.  The  housing  wall  defines  a 
port  (28)  providing  access  to  the  check  valves. 
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Description 

Background  of  the  Invention 

[0001  ]  This  invention  relates  to  a  backf  low  preventer,  s 
[0002]  Backflow  preventers  are  principally  used  for 
preventing  contamination  of  a  public  water  distribution 
system  by  preventing  backflow  or  back-siphonage  of 
contaminated  water  into  the  system.  Usually,  the  back- 
flow  preventer  assembly  is  installed  in  a  pipeline  to 
between  a  main  supply  line  and  a  service  line  that  feeds 
an  installation,  e.g.,  hotels,  factories  or  other  institu- 
tions,  or  even  a  multi  or  single  family  residence.  A  back- 
flow  prevention  assembly  typically  includes  two  check 
valves  permitting  flow  only  in  the  direction  from  the  main  ts 
supply  line  to  the  service  line. 

Summary  of  the  Invention 

[0003]  According  to  the  invention,  a  backflow  pre-  20 
venter  assembly  includes  a  housing  having  a  first  end 
and  a  second  end,  a  first  mounting  assembly  configured 
for  assembling  by  insertion  with  the  first  end  of  the 
housing,  and  a  second  mounting  assembly  configured 
for  assembling  by  insertion  with  the  second  end  of  the  25 
housing.  The  housing  includes  a  wall  having  an  inner 
surface  defining  a  through  bore  extending  between  the 
first  and  second  ends.  The  first  and  second  mounting 
assemblies  each  includes  a  wall  having  an  inner  surface 
defining  a  through  bore  in  fluid  communication  with  the  30 
housing  through  bore.  Securing  material  secures 
opposed  surfaces  of  the  first  mounting  assembly  and 
the  housing,  and  opposed  surfaces  of  the  second 
mounting  assembly  and  the  housing.  Plating  material  is 
located  on  the  inner  surfaces  of  the  housing  and  mount-  35 
ing  assemblies.  The  plating  material  forms  a  wall 
restricting  migration  of  the  securing  material  into  the 
housing  and  mounting  assembly  bores. 
[0004]  Embodiments  of  the  invention  may  include  one 
or  more  of  the  following  features.  40 
[0005]  The  opposed  surfaces  include  an  outer  surface 
of  the  first  mounting  assembly  wall,  an  outer  surface  of 
the  second  mounting  assembly  wall,  and  an  inner  sur- 
face  of  the  housing  wall.  The  securing  material  is  solder. 
The  plating  material  is  nickel.  45 
[0006]  The  first  and  second  mounting  assemblies 
each  include  an  inner  end  and  an  outer  end.  The  outer 
ends  are  threaded.  A  first  ball  valve  assembly  is  thread- 
edly  attached  to  the  outer  end  of  the  first  mounting 
assembly,  and  a  second  ball  valve  assembly  is  thread-  so 
edly  attached  to  the  outer  end  of  the  second  mounting 
assembly. 
[0007]  An  outer  surface  of  the  housing  wall,  an  outer 
surface  of  the  first  mounting  assembly  wall,  an  outer 
surface  of  the  second  mounting  assembly  wall,  an  outer  55 
surface  of  the  first  ball  valve  assembly,  and  an  outer  sur- 
face  of  the  second  ball  valve  assembly  include  plating 
material,  e.g.,  nickel.  Inner  surfaces  of  the  ball  valve 
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assemblies  include  plating  material,  e.g.,  nickel. 
[0008]  The  inner  ends  of  the  mounting  assemblies  are 
threaded.  A  first  check  valve  assembly  is  threadedly 
attached  to  the  inner  end  of  the  first  mounting  assembly, 
and  a  second  check  valve  assembly  is  threadedly 
attached  to  the  inner  end  of  the  second  mounting 
assembly. 
[0009]  The  housing  wall  defines  a  port.  A  cover  closes 
the  port.  The  backflow  preventer  assembly  includes  a 
plurality  of  test  cocks.  The  backflow  preventer  assembly 
includes  a  pressure  reduction  assembly. 
[001  0]  According  to  another  aspect  of  the  invention,  a 
method  of  mounting  ball  valves  and  check  valves  to  a 
backflow  preventer  includes  securing  opposed  surfaces 
of  a  first  mounting  assembly  and  a  housing  with  secur- 
ing  material;  securing  opposed  surfaces  of  a  second 
mounting  assembly  and  the  housing;  and  plating  an 
inner  surface  of  the  housing,  an  inner  surface  of  the  first 
mounting  assembly,  and  an  inner  surface  of  the  second 
mounting  assembly  with  plating  material.  The  plating 
material  forms  a  wall  restricting  migration  of  the  secur- 
ing  material  into  the  housing  and  mounting  assembly 
bores. 
[0011]  Other  embodiments  of  the  invention  may 
include  one  or  more  of  the  following  features. 
[001  2]  Ball  valve  assemblies  are  threadedly  attached 
to  outer  ends  of  the  first  and  second  mounting  assem- 
blies.  Check  valve  assemblies  are  threadedly  attached 
to  inner  ends  of  the  first  and  second  mounting  assem- 
blies. 
[001  3]  Advantages  of  the  invention  include  a  backflow 
preventer  assembly  that  is  less  expensive  to  manufac- 
ture  than  currently  available  backflow  preventer  assem- 
blies  for  similar  applications. 
[001  4]  Other  features  and  advantages  of  the  invention 
will  become  apparent  from  the  following  detailed 
description  and  from  the  claims. 

Brief  Description  of  the  Drawings 

[0015] 

Fig.  1  is  a  cross-sectional  view  of  a  backflow  pre- 
venter  assembly  according  to  the  invention; 
Fig.  2  is  a  cross-sectional  view  of  the  backflow  pre- 
venter  assembly  of  Fig.  1  shown  with  check  valves 
and  a  cover  removed;  and 
Fig.  3  is  a  cross-sectional  view  of  a  reduced  pres- 
sure  backflow  preventer  assembly. 

Description  of  the  Preferred  Embodiment 

[0016]  Referring  to  Fig.  1,  a  backflow  preventer 
assembly  10  includes  a  housing  20  having  a  first  end 
22,  a  second  end  24,  and  a  wall  25.  A  through  bore  30 
extends  between  ends  22,  24  of  housing  20  for  flow  of 
water  therethrough.  A  pair  of  valve  modules  40,  50  are 
located  at  ends  22,  24,  respectively,  of  housing  20. 
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[0017]  Valve  module  40  includes  a  mount  43,  a  ball 
valve  assembly  60,  e.g.,  Ball  Valve  Assembly  Part  No. 
FBV-E-775  available  from  Watts  Industries,  North  Ando- 
ver,  Massachusetts,  and  a  check  valve  assembly  80, 
e.g.,  Check  Valve  Assembly  Part  No.  SA-775CA37  also  s 
available  from  Watts  Industries.  A  through  bore  48 
defined  by  mount  43  and  ball  valve  assembly  60  is  in 
fluid  communication  with  housing  bore  30  when  check 
valve  assembly  80  is  in  an  open,  flow  position.  Mount  43 
has  an  outer  end  42,  an  inner  end  44,  and  a  wall  45  hav-  w 
ing  an  outer  surface  47  and  an  inner  surface  46.  Inner 
end  44  of  mount  43  steps  down  in  diameter  at  a  shoul- 
der  44a  to  define  a  contact  surface  32.  To  secure  mount 
43  to  housing  20,  inner  end  44  of  mount  43  is  inserted 
into  first  end  22  of  housing  20,  with  contact  surface  32  15 
abutting  an  inner  surface  26  of  housing  20.  Securing 
material  34,  e.g.,  solder  or  brazen,  is  used  to  connect 
contact  surface  32  to  inner  surface  26  of  wall  25. 
[0018]  Outer  end  42  of  mount  43  defines  external 
threads  222.  Ball  valve  assembly  60  defines  cooperat-  20 
ing  internal  threads  242  for  connecting  ball  valve 
assembly  60  to  mount  43.  An  o-ring  243  is  located 
between  mount  43  and  ball  valve  assembly  60  to  pre- 
vent  fluid  leakage  therebetween.  Inner  end  44  of  mount 
43  defines  internal  threads  224.  Check  valve  assembly  25 
80  defines  cooperating  external  threads  225  for  con- 
necting  check  valve  assembly  80  to  mount  43.  An  o-ring 
260  is  located  between  mount  43  and  check  valve 
assembly  80  to  prevent  fluid  leakage  therebetween. 
[0019]  Valve  module  50  includes  a  mount  53,  a  ball  30 
valve  assembly  70,  e.g.,  Ball  Valve  Assembly  Part  No. 
FBV-775  also  available  from  Watts  Industries,  and  a 
check  valve  assembly  90,  e.g.,  Check  Valve  Assembly 
Part  No.  SA-775CB37  also  available  from  Watts  Indus- 
tries.  A  through  bore  58  defined  by  mount  53  and  ball  35 
valve  assembly  70  is  in  fluid  communication  with  bore 
30  when  check  valve  assembly  90  is  in  an  open,  flow 
position.  Mount  53  has  an  outer  end  52,  an  inner  end 
54,  and  a  wall  55  having  an  outer  surface  57  and  an 
inner  surface  56.  Inner  end  54  of  mount  53  steps  down  40 
in  diameter  at  a  shoulder  54a  to  define  a  contact  surface 
36.  To  secure  mount  53  to  housing  20,  inner  end  54  of 
mount  53  is  inserted  into  first  end  22  of  housing  20,  with 
contact  surface  36  abutting  inner  surface  26  of  housing 
20.  Securing  material  38,  e.g.,  solder  or  brazen,  is  used  45 
to  connect  contact  surface  36  to  inner  surface  26  of  wall 
25. 
[0020]  Outer  end  52  of  mount  53  defines  external 
threads  232.  Ball  valve  assembly  70  defines  cooperat- 
ing  internal  threads  252  for  connecting  ball  valve  so 
assembly  70  to  mount  43.  An  o-ring  253  is  located 
between  mount  43  and  ball  valve  assembly  70  to  pre- 
vent  fluid  leakage  therebetween.  Inner  end  54  of  mount 
53  defines  internal  threads  234.  Check  valve  assembly 
90  defines  cooperating  external  threads  235  for  con-  55 
necting  check  valve  assembly  90  to  mount  43.  An  o-ring 
270  is  located  between  mount  43  and  check  valve 
assembly  90  to  prevent  fluid  leakage  therebetween. 

[0021  ]  Housing  20  defines  a  port  28  which  provides 
access  to  bore  30  and  check  valve  assemblies  80,  90.  A 
lip  29  of  housing  20  defines  a  region  301  (Fig.  2)  for 
retaining  fastening  nuts  302  having  an  inner  threaded 
bore  306.  Port  28  is  closed  by  securing  a  cover  27  to 
housing  20  with  threaded  fastening  screws  300  which 
are  received  by  nuts  302.  A  circumferential  rim  31  of 
cover  27  defines  a  groove  303  in  cover  27  in  which  an  0- 
ring  305,  e.g.,  made  from  Viton,  is  located  to  create  a 
fluid-tight  seal  between  cover  27  and  lip  29. 
[0022]  Referring  to  Fig.  2,  an  assembly  of  mounts  43, 
53,  housing  20,  and  ball  valve  assemblies  60,  80  is 
plated.  Inner  surface  26  of  housing  20,  inner  surface  46 
of  mount  43,  inner  surface  56  of  mount  53,  inner  surface 
76  of  ball  valve  assembly  60,  and  inner  77  of  ball  valve 
assembly  80  are  plated  with,  e.g.,  nickel,  to  form  an 
inner  wall  500.  Ball  valve  assemblies  60,  80  are  held  in 
their  open  positions  during  the  plating  process,  e.g., 
electroless  nickel  plating.  Wall  500  acts  to  seal  and 
restrict  migration  of  securing  material  34,  38  into  bores 
30,  48,  and  58. 
[0023]  Plating  material,  e.g.,  nickel,  is  also  applied  to 
an  outer  surface  26a  of  housing  20,  to  outer  surfaces 
47,  57  of  mounts  43,  53,  respectively,  and  to  outer  sur- 
faces  47a,  57a  of  ball  valve  assemblies  60,  70,  respec- 
tively,  to  form  an  outer  wall  501.  Wall  501  acts  to  seal 
and  restrict  migration  of  securing  material  34,  38.  Walls 
500,  501  also  function  to  minimize  oxidation  of  backflow 
preventer  assembly  10  and  to  assist  in  sealing  small 
leaks. 
[0024]  Check  valve  assemblies  80,  90  can  be 
accessed  for  service  and  replacement  through  port  28. 
To  remove  a  non-functioning  check  valve  assembly, 
cover  27  is  unscrewed  from  housing  20  and  the  check 
valve  assembly  is  disengaged  from  its  respective  mount 
(43  or  53).  A  new  or  rebuilt  check  valve  assembly  is  then 
inserted  into  back  flow  preventer  assembly  1  0  through 
port  28  and  engaged  with  the  respective  mount. 
[0025]  Check  valve  assemblies  80,  90  are  oriented  in 
sequence  to  allow  flow  of  water  through  bore  30  in  a  first 
direction,  indicated  by  arrow,  F,  (Fig.  1)  but  to  prevent 
backflow  of  water  in  the  opposite  direction.  Check  valve 
modules  80,  90  are  biased  in  the  opposite  direction  of  F 
to  exceed  a  predetermined  threshold  before  the  check 
valves  are  opened. 
[0026]  In  use,  potable  water  from  the  public  water  dis- 
tribution  system  enters  the  backflow  preventer  assem- 
bly  10  at  an  end  42a  of  ball  valve  assembly  60. 
Assuming  that  ball  valve  assemblies  60,  70  are  open 
and  that  the  supply  pressure  exceeds  the  predeter- 
mined  threshold  value  biasing  the  check  valve  assem- 
blies  80,  90  towards  closed  positions,  the  check  valve 
assemblies  open  to  allow  water  flow  in  through  first  end 
42a  of  ball  valve  assembly  60,  through  bores  48,  30  and 
58,  and  finally  through  an  end  52a  of  ball  valve  assem- 
bly  70.  In  the  closed  position,  ball  valve  assemblies  60, 
70  are  used  to  isolate  backflow  preventer  assembly  1  0 
from  external  water  flow  for  either  servicing  check  valve 
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assemblies  80,  90,  as  described  above,  or  testing  water 
quality  and  pressure  through  a  series  of  test  ports  100, 
110,  120,  130. 
[0027]  Other  embodiments  are  within  the  following 
claims.  s 
[0028]  For  example,  as  shown  in  Fig.  3,  a  reduced 
pressure  backflow  preventer  assembly  200  includes  a 
pressure  reduction  assembly  210. 

Claims  10 

1  .  A  backflow  preventer  assembly  comprising: 

a  housing  having  a  first  end  and  a  second  end, 
said  housing  including  a  wall  having  an  inner  is 
surface  defining  a  through  bore  extending 
between  said  first  end  and  said  second  end, 
a  first  mounting  assembly  including  a  wall  hav- 
ing  an  inner  surface  defining  a  through  bore  in 
fluid  communication  with  said  housing  through  20 
bore,  said  first  mounting  assembly  being  con- 
figured  for  assembling  by  insertion  with  said 
first  end  of  said  housing, 
a  second  mounting  assembly  including  a  wall 
having  an  inner  surface  defining  a  through  bore  25 
in  fluid  communication  with  said  housing 
through  bore,  said  second  mounting  assembly 
being  configured  for  assembling  by  insertion 
with  said  second  end  of  said  housing, 
securing  material  for  securing  opposed  sur-  30 
faces  of  said  first  mounting  assembly  and  said 
housing,  and  for  securing  opposed  surfaces  of 
said  second  mounting  assembly  and  said 
housing. 

35 
2.  The  backflow  preventer  assembly  of  claim  1  ,  further 

comprising  plating  material  located  on  said  inner 
surface  of  said  housing,  said  inner  surface  of  said 
first  mounting  assembly,  and  said  inner  surface  of 
said  second  mounting  assembly,  said  plating  mate-  40 
rial  forming  a  wall  restricting  migration  of  said 
securing  material  into  said  housing  bore,  said  first 
mounting  assembly  bore,  and  said  second  mount- 
ing  assembly  bore. 

45 
3.  The  backflow  preventer  assembly  of  claim  1  or  2, 

wherein  the  opposed  surfaces  comprise  an  outer 
surface  of  the  first  mounting  assembly  wall,  an 
outer  surface  of  the  second  mounting  assembly 
wall,  and  an  inner  surface  of  the  housing  wall.  so 

4.  The  backflow  preventer  assembly  according  to  any 
one  of  claims  1-3,  wherein  the  securing  material 
comprises  solder. 

55 
5.  The  backflow  preventer  assembly  according  to  any 

one  of  claims  1-4,  wherein  the  first  mounting 
assembly  and/or  the  second  mounting  assembly 

includes  an  inner  end  and  an  outer  end,  the  outer 
end  being  threaded. 

6.  The  backflow  preventer  assembly  of  claim  5  further 
comprising  a  first  ball  valve  assembly  threadedly 
attached  to  the  outer  end  of  the  first  mounting 
assembly  and/or  a  second  ball  valve  assembly 
threadedly  attached  to  the  outer  end  of  the  second 
mounting  assembly. 

7.  The  backflow  preventer  assembly  of  claim  6 
wherein  an  outer  surface  of  the  housing  wall,  an 
outer  surface  of  the  first  mounting  assembly  wall, 
an  outer  surface  of  the  second  mounting  assembly 
wall,  an  outer  surface  of  the  first  ball  valve  assem- 
bly,  and  an  outer  surface  of  the  second  ball  valve 
assembly  include  plating  material. 

8.  The  backflow  preventer  assembly  of  claim  6  or  7, 
wherein  an  inner  surface  of  the  first  ball  valve 
assembly  and  an  inner  surface  of  the  second  ball 
valve  assembly  include  plating  material. 

9.  The  backflow  preventer  assembly  of  according  to 
any  one  of  claims  1-8,  wherein  the  plating  material 
comprises  nickel. 

10.  The  backflow  preventer  assembly  of  according  to 
any  one  of  claims  5-9,  wherein  the  inner  ends  are 
threaded,  and  the  backflow  preventer  assembly  fur- 
ther  comprises  a  first  check  valve  assembly  thread- 
edly  attached  to  the  inner  end  of  the  first  mounting 
assembly  and/or  a  second  check  valve  assembly 
threadedly  attached  to  the  inner  end  of  the  second 
mounting  assembly. 

11.  The  backflow  preventer  assembly  according  to  any 
one  of  claims  1-10,  further  comprising  a  plurality  of 
test  cocks  and/or  a  pressure  reduction  assembly. 

12.  A  backflow  preventer  assembly  comprising: 

a  housing  having  a  first  end  and  a  second  end, 
said  housing  including  a  wall  having  an  inner 
surface  defining  a  through  bore  extending 
between  said  first  end  and  said  second  end, 
and  an  outer  surface, 
a  first  mounting  assembly  having  an  inner  end 
and  an  outer  end,  the  inner  end  being 
threaded,  said  first  mounting  assembly  includ- 
ing  a  wall  having  an  outer  surface  and  an  inner 
surface,  said  first  mounting  assembly  wall  inner 
surface  defining  a  through  bore  in  fluid  commu- 
nication  with  said  housing  through  bore,  said 
first  mounting  assembly  being  configured  for 
assembling  by  insertion  into  said  first  end  of 
said  housing, 
a  second  mounting  assembly  having  an  inner 
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end  and  an  outer  end,  the  inner  end  being 
threaded,  said  first  mounting  assembly  includ- 
ing  a  wall  having  an  outer  surface  and  an  inner 
surface,  said  second  mounting  assembly  wall 
inner  surface  defining  a  through  bore  in  fluid  5 
communication  with  said  housing  through  bore, 
said  second  mounting  assembly  being  config-  17.  jr 
ured  for  assembling  by  insertion  into  said  sec-  ec 
ond  end  of  said  housing,  of 
securing  material  for  securing  the  outer  surface  10 
of  said  first  mounting  assembly  to  the  inner  sur-  1  8.  Tr 
face  of  said  housing,  and  for  securing  the  outer  th 
surface  of  said  second  mounting  assembly  to  in 
the  inner  surface  of  said  housing,  and  as 
plating  material  located  on  said  inner  surface  of  15 
said  housing,  said  inner  surface  of  said  first 
mounting  assembly,  and  said  inner  surface  of 
said  second  mounting  assembly,  said  plating 
material  forming  a  wall  restricting  migration  of 
said  securing  material  into  said  housing  bore,  20 
said  first  mounting  assembly  bore,  and  said 
second  mounting  assembly  bore, 
a  first  check  valve  assembly  threadedly 
attached  to  the  inner  end  of  the  first  mounting 
assembly,  and  25 
a  second  check  valve  assembly  threadedly 
attached  to  the  inner  end  of  the  second  mount- 
ing  assembly. 

1  3.  The  backflow  preventer  assembly  according  to  any  30 
one  of  claims  1-12,  wherein  the  housing  wall 
defines  a  port. 

14.  The  backflow  preventer  assembly  according  to  any- 
one  of  claims  1  to  13,  further  comprising  a  cover  for  35 
closing  the  port. 

1  5.  The  backflow  preventer  assembly  according  to  any 
one  of  claims  12-14,  wherein  the  outer  end  of  the 
first  mounting  assembly  and/or  the  outer  end  of  the  40 
second  mounting  assembly  are  threaded,  and  the 
backflow  preventer  assembly  further  comprises  a 
first  ball  valve  assembly  threadedly  attached  to  the 
outer  end  of  the  first  mounting  assembly  and/or  a 
second  ball  valve  assembly  threadedly  attached  to  45 
the  outer  end  of  the  second  mounting  assembly. 

16.  A  method  of  mounting  ball  valves  and  check  valves 
to  a  backflow  preventer,  comprising: 

50 
securing  opposed  surfaces  of  a  first  mounting 
assembly  and  a  housing  with  securing  mate- 
rial, 
securing  opposed  surfaces  of  a  second  mount- 
ing  assembly  and  the  housing,  and  55 
plating  an  inner  surface  of  the  housing,  an 
inner  surface  of  the  first  mounting  assembly, 
and  an  inner  surface  of  the  second  mounting 
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assembly  with  plating  material,  the  plating 
material  forming  a  wall  restricting  migration  of 
the  securing  material  into  a  bore  of  the  hous- 
ing,  a  bore  of  the  first  mounting  assembly,  and 
a  bore  of  the  second  mounting  assembly. 

17.  The  method  of  claim  16,  further  comprising  thread- 
edly  attaching  a  ball  valve  assembly  to  an  outer  end 
of  the  first  and/or  second  mounting  assembly. 

18.  The  method  of  claim  16  or  17  further  comprising 
threadedly  attaching  a  check  valve  assembly  to  an 
inner  end  of  the  first  and/or  second  mounting 
assembly. 

40 

45 

5 



EP  0  964  104  A2 

6 



EP  0  964  104  A2 



EP  0  964  104  A2 

8 


	bibliography
	description
	claims
	drawings

