
USOO8844562B2 

(12) United States Patent (10) Patent No.: US 8,844,562 B2 
Powell (45) Date of Patent: Sep. 30, 2014 

(54) ACCESS COVER IN BACKFLOW (56) References Cited 
PREVENTION DEVICE 

U.S. PATENT DOCUMENTS 

(71) Applicant: Douglas Hunter Powell, Eldorado Hills, 4,893,654 A 1/1990 Feuz 
CA (US) 4,945,940 A * 8/1990 Stevens ....................... .. 137/218 

5,046,525 A 9/l99l Powell 

(72) Inventor: Douglas Hunter Powell, Eldorado Hills, 2 gig:qu 
CA (US) 5,711,341 A 1/1998 Funderburk et a1. 

6,057,771 A * 5/2000 Lakra .......................... .. 340/6ll 

( * ) Notice: Subject to any disclaimer, the term of this 55%;: 31' 
patent is extended or adjusted under 35 6,478,047 B1 11/2002 Powell 
U.S.C. 154(b) by 0 days. 6,502,598 B2 l/2003 Engelmann 

6,546,946 B2 4/2003 Dunmire 
2005/0045847 A1 3/2005 Powell 

(21) APPl- N°~1 13/705324 2005/0205134 A1 * 9/2005 Cellemme et a1. .......... .. 137/512 

. * 't db ' 
(22) Filed: Dec. 4, 2012 C1 e y exammer 

Primary Examiner * Kevin Lee 

(65) Prior Publication Data Assistant Examiner * P. Macade Nichols 
(74) Attorney, Agent, or Firm * Superior IP, PLLC; Dustin 

US 2014/0150892 A1 Jun. 5,2014 L_ C2111 

(57) ABSTRACT 
(51) Int“ Cl“ A back?ow prevention device including an opening in the 

F16K15/03 (2006-01) housing con?gured to provide a user with access to the 
F16K 15/18 (2006-01) upstream check valve and the downstream check valve. The 

52 US. Cl. back?ow revention device further includes a cover con? - P g 
CPC .................................... .. F16K 15/18 (2013.01) ured to cover the entirety of the opening. The cover includes 

USPC .......................... .. 137/512; 137/527; 137/613 a portion ofa lateral surface of a right cylinder. The back?ow 
(58) Field of Classi?cation Search prevention device additionally includes a seal con?gured to 

USPC 137/512 527 613 614 2 551 55 4 sealingly engage the cover and the housing along the perim 
iiiiiiiiiiii n ’ ’ 1376536. 251/303, eter ofthe cover. 

See application ?le for complete search history. 

100 

\ 

20 Claims, 17 Drawing Sheets 



US. Patent Sep. 30, 2014 Sheet 1 0f 17 US 8,844,562 B2 

FIG. 1 



US. Patent Sep. 30, 2014 Sheet 2 0f 17 US 8,844,562 B2 



US. Patent Sep. 30, 2014 Sheet 3 0f 17 US 8,844,562 B2 

FIG. 28 



US 8344562 B2 Sheet 4 0f 17 Sep, 30, 2014 US. Patent 

New mm 

mi: 

. 2%ng 

was 



US 8,844,562 B2 Sheet50f17 Sep.30,2014 US. Patent 

mm .QI 



US. Patent Sep. 30, 2014 Sheet 6 0f 17 US 8,844,562 B2 



US. Patent Sep. 30, 2014 Sheet 7 0f 17 US 8,844,562 B2 

FIG. 4B 



US 8,844,562 B2 Sheet80f17 Sep.30,2014 US. Patent 



US. Patent Sep. 30, 2014 Sheet 9 0f 17 US 8,844,562 B2 



US. Patent Sep. 30, 2014 Sheet 10 0f 17 US 8,844,562 B2 

FIG. 5C 



US. Patent Sep. 30, 2014 Sheet 11 0117 US 8,844,562 B2 

FIG. 6A 



US. Patent Sep. 30, 2014 Sheet 12 0f 17 US 8,844,562 B2 

FIG. 68 



US. Patent Sep. 30, 2014 Sheet 13 0f 17 US 8,844,562 B2 

FIG. 6C 



US. Patent Sep. 30, 2014 Sheet 14 0f 17 US 8,844,562 B2 



US. Patent Sep. 30, 2014 Sheet 15 0f 17 US 8,844,562 B2 



US. Patent Sep. 30, 2014 Sheet 16 0f 17 US 8,844,562 B2 

FIG. 7C 



US. Patent Sep. 30, 2014 Sheet 17 0f 17 US 8,844,562 B2 

FIG. 8 



US 8,844,562 B2 
1 

ACCESS COVER IN BACKFLOW 
PREVENTION DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is related to co-pending US. application 
Ser. No. 13/705,016, ?led on Dec. 4, 2012, and entitled, 
“CHECK VALVE IN BACKFLOW PREVENTION 
DEVICE”, which application is incorporated herein by ref 
erence in its entirety. 

This application is related to co-pending US. application 
Ser. No. 13/705,033, ?led on December 4, and entitled, 
“SHUTOFF VALVE IN BACKFLOW PREVENTION 
DEVICE”, which application is incorporated herein by ref 
erence in its entirety. 

BACKGROUND OF THE INVENTION 

Back?ow prevention devices are widely used to prevent 
undesirable ?ow reversal under low ?ow, static or backpres 
sure situations wherein clean upstream ?uid sources can be 
contaminated by downstream ?uid. Back?ow prevention 
devices typically comprise one or two check valves, housed 
within a valve body, which undergo closure under back?ow, 
backpressure or back siphonage conditions. The use of back 
?ow prevention devices is generally required by law for 
cross-connected water supplies where potable water could 
undergo contamination due to ?ow reversal or back pressure 
conditions. 

Currently used double check valve back?ow preventers 
have proved de?cient in various respects. Particularly, such 
back?ow preventers are prone to relatively high ?ow losses 
due to the valve con?gurations and closure mechanisms 
employed, especially under low ?ow conditions. In particu 
lar, the motion of the check valves either causes wear over 
time. Poppet valves have signi?cantly less wear. However, 
they interrupt the ?ow to a higher degree. 

Further, back?ow preventer assemblies typically require a 
bulky, heavy cast housing with a side port tube or extension 
and a separately cast port cover. This type of housing is 
expensive to manufacture and requires a substantial amount 
of space to accommodate the side port tube and cover. Addi 
tionally, the cover typically undergoes a high amount of pres 
sure requiring a thicker cover with more attachment points, 
which makes maintenance move inconvenient and dif?cult. 

In addition, back?ow preventer assemblies typically 
require pres sure measuring ports. These ports allow measure 
ment of pressure in each region of the back?ow preventer to 
ensure proper operation. However, these ports require space 
between components of the back?ow preventer assembly. 
This results in a longer back?ow preventer assembly and, 
therefore, more cost in manufacture and installation. Particu 
larly, the installation requires more space which increases the 
cost. 

Moreover, reducing the length results in eddies within the 
current which can reduce the accuracy of pressure measure 
ments. Since accuracy is essential to ensure proper operation, 
the typical response has been to simply refuse to shorten the 
length of the back?ow preventer assembly. This contravenes 
the desire to reduce the ?ow length of the back?ow preventer 
assembly, as described above. 

Additionally, the increased length and material required in 
manufacture increases the weight of the back?ow preventer 
assembly. This increases the dif?culty in installing the back 
?ow preventer assembly. Typically multiple people or an ad 
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2 
hoc support device are required simply to hold the assembly 
in the required position during assembly. This increases the 
installation time and cost. 

Accordingly, there is a need in the art for a back?ow pre 
venter assembly which is compact and light weight. Further, 
there is a need in the art for a back?ow preventer assembly 
which allows for accurate pressure measurement in each 
region, despite its compact nature. Moreover, there is a need 
in the art for a back?ow preventer assembly which is easy and 
inexpensive to manufacture. Additionally, there is a need in 
the art for a back?ow preventer assembly which provides easy 
access to internal check valves. Likewise, there is a need in 
the art for a back?ow preventer assembly which has check 
valves with simple low-friction closure mechanisms. Further 
more, there is a need in the art for a back?ow preventer 
assembly which provides low ?ow losses. 

BRIEF SUMMARY OF SOME EXAMPLE 
EMBODIMENTS 

This Summary is provided to introduce a selection of con 
cepts in a simpli?ed form that are further described below in 
the Detailed Description. This Summary is not intended to 
identify key features or essential characteristics of the 
claimed subject matter, nor is it intended to be used as an aid 
in determining the scope of the claimed subject matter. 
One example embodiment includes a back?ow prevention 

device. The back?ow prevention device includes a housing 
de?ning a water ?ow stream. The back?ow prevention device 
also includes an upstream shutoff valve con?gured to allow a 
user to control the water ?ow stream through the housing. The 
back?ow prevention device further includes an upstream 
check valve. The upstream check valve is located within the 
housing downstream of the upstream shutoff valve. The 
upstream check valve includes an ori?ce, wherein the ori?ce 
is con?gured to allow the water ?ow stream through the 
upstream check valve. The upstream check valve also 
includes a clapper. The clapper is con?gured to allow the 
water ?ow stream through the ori?ce when open and prevent 
the water ?ow stream through the ori?ce when in a closed 
position by mating with the ori?ce. The back?ow prevention 
device additionally includes a downstream check valve. The 
downstream check valve is located within the housing down 
stream of the upstream check valve. The downstream check 
valve includes an ori?ce, wherein the ori?ce is con?gured to 
allow the water ?ow stream through the downstream check 
valve. The downstream check valve also includes a clapper. 
The clapper is con?gured to allow the water ?ow stream 
through the ori?ce when open and prevent the water ?ow 
stream through the ori?ce when in a closed position by mating 
with the ori?ce. The back?ow prevention device moreover 
includes a downstream shutoff valve located downstream of 
the downstream check valve and con?gured to allow a user to 
control the water ?ow stream through the housing. The back 
?ow prevention device also includes an opening in the hous 
ing con?gured to provide a user with access to the upstream 
check valve and the downstream check valve. The back?ow 
prevention device further includes a cover con?gured to cover 
the entirety of the opening. The cover includes a portion of a 
lateral surface of a right cylinder. The back?ow prevention 
device additionally includes a seal con?gured to sealingly 
engage the cover and the housing along the perimeter of the 
cover. 

Another example embodiment includes a back?ow preven 
tion device. The back?ow prevention device includes a hous 
ing de?ning a water ?ow stream. The back?ow prevention 
device also includes an upstream shutoff valve con?gured to 
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allow a user to control the water ?ow stream through the 
housing. The back?ow prevention device further includes an 
upstream check valve. The upstream check valve is located 
within the housing downstream of the upstream shutoff valve. 
The upstream check valve includes an ori?ce, wherein the 
ori?ce is con?gured to allow the water ?ow stream through 
the upstream check valve. The upstream check valve also 
includes a clapper. The clapper is con?gured to allow the 
water ?ow stream through the ori?ce when open and prevent 
the water ?ow stream through the ori?ce when in a closed 
position by mating with the ori?ce. The back?ow prevention 
device additionally includes a downstream check valve. The 
downstream check valve is located within the housing down 
stream of the upstream check valve. The downstream check 
valve includes an ori?ce, wherein the ori?ce is con?gured to 
allow the water ?ow stream through the downstream check 
valve. The downstream check valve also includes a clapper. 
The clapper is con?gured to allow the water ?ow stream 
through the ori?ce when open and prevent the water ?ow 
stream through the ori?ce when in a closed position by mating 
with the ori?ce. The back?ow prevention device moreover 
includes a downstream shutoff valve located downstream of 
the upstream check valve and con?gured to allow a user to 
control the water ?ow stream through the housing. The back 
?ow prevention device also includes an opening in the hous 
ing con?gured to provide a user with access to the upstream 
check valve and the downstream check valve. The back?ow 
prevention device further includes a cover con?gured to cover 
the entirety of the opening. The cover includes a portion of a 
lateral surface of a right cylinder. The radius of curvature of 
the cover is larger than a radius of curvature of the housing at 
the opening. The back?ow prevention device additionally 
includes a seal con?gured to sealingly engage the cover and 
the housing along the perimeter of the cover. 

Another example embodiment includes a back?ow preven 
tion device. The back?ow prevention device includes a hous 
ing de?ning a water ?ow stream. The back?ow prevention 
device also includes an upstream shutoff valve con?gured to 
allow a user to control the water ?ow stream through the 
housing. The back?ow prevention device further includes an 
upstream check valve. The upstream check valve is located 
within the housing downstream of the upstream shutoff valve. 
The upstream check valve includes an ori?ce, wherein the 
ori?ce is con?gured to allow the water ?ow stream through 
the upstream check valve. The upstream check valve also 
includes a clapper. The clapper is con?gured to allow the 
water ?ow stream through the ori?ce when open and prevent 
the water ?ow stream through the ori?ce when in a closed 
position by mating with the ori?ce. The back?ow prevention 
device additionally includes a downstream check valve. The 
downstream check valve is located within the housing down 
stream of the upstream check valve. The downstream check 
valve includes an ori?ce, wherein the ori?ce is con?gured to 
allow the water ?ow stream through the downstream check 
valve. The downstream check valve also includes a clapper. 
The clapper is con?gured to allow the water ?ow stream 
through the ori?ce when open and prevent the water ?ow 
stream through the ori?ce when in a closed position by mating 
with the ori?ce. The back?ow prevention device moreover 
includes a downstream shutoff valve located downstream of 
the upstream check valve and con?gured to allow a user to 
control the water ?ow stream through the housing. The back 
?ow prevention device also includes an opening in the hous 
ing con?gured to provide a user with access to the upstream 
check valve and the downstream check valve. The back?ow 
prevention device further includes a cover con?gured to cover 
the entirety of the opening. The cover includes a portion of a 
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4 
lateral surface of a right cylinder. The radius of curvature of 
the cover is larger than a radius of curvature of the housing at 
the opening. The back?ow prevention device additionally 
includes a seal con?gured to sealingly engage the cover and 
the housing along the perimeter of the cover. The back?ow 
prevention device moreover includes a mount con?gured to 
secure the cover to the housing. 

These and other objects and features of the present inven 
tion will become more fully apparent from the following 
description and appended claims, or may be learned by the 
practice of the invention as set forth hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

To further clarify various aspects of some example 
embodiments of the present invention, a more particular 
description of the invention will be rendered by reference to 
speci?c embodiments thereof which are illustrated in the 
appended drawings. It is appreciated that these drawings 
depict only illustrated embodiments of the invention and are 
therefore not to be considered limiting of its scope. The inven 
tion will be described and explained with additional speci?c 
ity and detail through the use of the accompanying drawings 
in which: 

FIG. 1 illustrates an example of a double check assembly; 
FIG. 2A illustrates a downstream perspective view of the 

example of a reduced pressure assembly; 
FIG. 2B illustrates an upstream perspective view of the 

example of a reduced pressure assembly; 
FIG. 3A illustrates a downstream perspective view of the 

cross-sectional view of a reduced pressure assembly; 
FIG. 3B illustrates an upstream perspective view of the 

cross-sectional view of a reduced pressure assembly; 
FIG. 4A illustrates an exploded top perspective view of the 

opening of a back?ow prevention device; 
FIG. 4B illustrates a top view of the opening of a back?ow 

prevention device without the cover; 
FIG. 5A illustrates a downstream top perspective view of 

the example of a check valve module; 
FIG. 5B illustrates a downstream bottom perspective view 

of the example of a check valve module; 
FIG. 5C illustrates a side view of the example of a check 

valve module; 
FIG. 6A illustrates an example of a check valve module 

302 in a closed position; 
FIG. 6B illustrates an upstream perspective view of an 

example of a check valve module in a semi-opened position; 
FIG. 6C illustrates a side view of an example of a check 

valve module in a semi-opened position; 
FIG. 7A illustrates a downstream bottom perspective view 

of an alternative example of a check valve module; 
FIG. 7B illustrates an upstream top perspective view of the 

alternative example of a check valve module; 
FIG. 7C illustrates a side view of the alternative example of 

a check valve module; and 
FIG. 8 illustrates an example of a shutoff valve. 

DETAILED DESCRIPTION OF SOME EXAMPLE 
EMBODIMENTS 

Reference will now be made to the ?gures wherein like 
structures will be provided with like reference designations. It 
is understood that the ?gures are diagrammatic and schematic 
representations of some embodiments of the invention, and 
are not limiting of the present invention, nor are they neces 
sarily drawn to scale. 


















