
B~LL VALVE WITH A STRAINER AND INTEGRATED 

MEANS FOR FLUSHING THE STRAINER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The field of art to which this invention pertains may 

be generally located in the .class of devices relating to 

valves in Class 137, Fluid Handling, United States Patent 

Office Classification, appears· to be the applicable general 

area of art to which the subject matter similar to this 

10 invention has been classified in the past. 

2. Description of· the Prior Art 

This invention relates to a quarter-turn flow control 

ball valve, with an·inline basket strainer integrated into. 

the ball of the valve, which is adapted for use in heating, 

15 ventilating and air conditioning systems. Heretofore, 

strainers used in a heating, ventilating and·air condition-

ing system had to be removed. from the system line to permit 

cleaning the strainers, which action involves considerable 

time and expense. Each HVAC system requires at least two. 

20 piping connections, and the controls which operate every 

heat tran~fer coil are normally protected by a strainer to 
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insure its operation.· Normally, this strainer is separated 

from an isolation valve, and it is difficult to service and 

flush. 

SUMMARY OF THE INVENTION 

5 It.is a primary object of the present invention to 

provide a ball valve for a HVAC system which has integrated 

therewith an inline basket strainer, and backflush means for 

flushing the strainer to clean the stra_iner without removing 

it from the system line in which the valve is installed. 

10 The basic component of the valve is a quarter-turn 

valve, which allows the valve to be clos.ed via a handle 

lever, thus allowing components downstream of the valve to 

be serviced. The basket strainer is mounted in the ball 

valve, and can.be serviced without disturbing piping 

15 connections or draining the pipe in a heating, ventilating 

and air conditioning system. The ball valve with an 

· integrated basket stx:ainer reduces the amount of space 

required to install a ball valve and strainer combination in 

a heating, ventilating and air conditioning system. · The 

20 ball valve is provided with an internal pilot line and flush 

valve, which allows the basket strainer to be.reverse 

flushed without draining the system pipe or removing the 

strainer basket from the valve, whlch feature greatly 

simplifies ·.service of the basket strainer. 

. . 
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Each of the last described functions is typically 

performed by a separate device in a heating, ventilating and 

ai:c conditioning.system. Each function requires at least. 

two piping connections,·and the controls which operate every 

5 heat transfer pipe are normally protected by a strainer to 

insure its operation. Normally the strainer is separate 

from an isolation valve, arid is difficult to service or 

flush. By combining all of these separate devices into a 

single valve structure, considerable time is saved in the 

10 installation of a heat transfer coil in a heating, 

ventilation and air conditioning system. In addition, 

approximately three piping connections are eliminated, thus 

removing three potential leak points. Also, the ability to 

flush or remove the basket strainer without draining the 

15 pipe greatly simplifies servicing the strainer. In 

addition, the integrated valve is one-third the installed 

length of the components it :replaces, making the ·installa­

tion of a heat transfer coil much easier in which is 

typically a very cramped installation space in a heating, 

20 ventilating and air conditioning system. 

The ball valve of the present invention is provided 

with an integral pilot line and a plug valve mounted in the 

pilot line so that when the ball valve is in a closed 

position, it is possible to open the plug valve in the pilot 

25 line, which allows upstream water to flow into the back side 
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of the body cavity of the valve. The valve body is provided 

with a pilot flush port integrated into the side of the 

valve, so that when the upstream water is directed into the 

back side of the body cavity of the valve it then flows 

5 through the basket strainer in a reverse manner, and allows 

the debris captured by the basket strainer to be flushed out 

through the pilot flush port and out of the system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a top plan view of a ball valve with a 

10 basket strainer and an integrated means. for flushing the 

strainer, made in accordance with the principles of the 

present invention. 

Figure 2 is a ve~tical section.view of the ball valve 

illustrated in Figure l; taken along· the line 2-2 the.reof, 

15 and looking in the direction of the arrows. 

Figure 3 is a horizontal section view of the ball 

valve illustrated in Figure 2, taken along the line 303 

thereof, and looking in the direction of the arrows. 

Figure 4 is a fragmentary, enlarged section view of 

· 20 the plug valve employed in the pilot flush line for allowing 

upstream water to flow into the back side of the body cavity 

of the valve body. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now.to the drawings1 and in particular to 

Figures 1 and 2, the numeral io generally designates a ball 

valve assembly including a basket strainer and integrated 

5 means for flushing the sti:ainer. The integrated ball valve 

assembly 10 comprises a valve body 12 that is provided on 

the inlet end thereof with an inlet pipe fitting or nipple 

14. The valve body 12 is also provided with an outlet 

fitting or nipple 16 which is provided with a thi:eaded outer 

10 periphery 18 on its inner end. The valve body 12 is 

provided with an internally threaded outlet 20 into which is 

threadably received the threaded outer periphery 18 of th_e 

innei: end of the nipple 16. As shown in Figure 2, the inlet 

pipe fitting or nipple 14 is provided with an inlet threaded· 

15 port 22. The outlet fitting o_r nipple 16 is provided with 

an outlet threaded port 24. The numeral 26 designates a 

flow control quarter-turn ball valve element which is 

rotatably_ mounted in a ball valve chamber 28 in the valve 

body 12. The flow control quarter-turn ball valve elentent 

20 26 is rotatably mounted on a rotational axis perpendicular 

to the longitudinal axis of t~e valve body 12 •. 

As shown in Figure 2, the ball valve element 26 is 

provided with a ball valve element passage 30 which communi­

cates with a ball valve ·element passage in.let 32 and a ball 

25 valve element passage outlet 34._ An inlet passage 36 in the 
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val ve body 12 connects the threaded inle·t port 22 i~ the 

inlet pipe fitting or nipple 14 with the ball valve inlet 

32. As shown in Figure 3, a basket strainer 38 is opera-

tively mounted in the ball valve element passage 30 and is 

5 releasably retained in place by a conventional spring 

retainer 40. As shown fn Figure 2, the ball valve element 

26 is rotatably mounted on a pair of ball valve element 

seals 42. The ball valve structure 10 includes a convention­

al ball valve element stem or shaft 44 which has a 

10 rectangular end 46 that is operatively mounted in • 

rectangular slot 48 formed in the ball valve element 26. 

The ball valve stem or shaft 44 is rotatably mounted.within 

a valve stem hub 50 that is integrally formed on the valve 

body 12. A conventional packing gland 52 is mounted in the 

15 valve stem hub 50 around the lower inner end of the ball 

valve element stem or shaft 44,.and it is operatively 

engaged by a threaded packing gland nut 54. A pair of 

suitable 0-ring seals 56 are operatively mounted around the 

periphery of the body of the ball valve ele.ment stem or 

20 shaft 44 and sealingly engage the inner cylindrical chamber 

in the packing gland nut 54. 

As shown·in Figures 1 and 2, a control lever, 

generally indicated by the numeral 58, is provid~d for 

rotating the ball valve element 26 between a closed and an 

25 open position. As shown in Figure 2, the control lever 58 
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includes a handle portion 60 which is integrally connected 

to a downwardly angled portion 62 that is integral with a 

flat portion 64. The handle flat portion 64 is provided 

with an opening there-through for seating it around the 

5 threaded upper end 66 of the ball valve element stem oi; 

shaft 44. A conventional control lever nut 68 is threadably 

mounted on the integral threaded upper end 66 of the ball 

valve element stem or shaft 44, and it releasably retains 

the flat portion 64 of the control lever 58 in place. As 

10 shown in Figure 2, the flat portion 64 of the control lever 

58 is provided on a free end thereof, with an integral · 

downwardly extended lip 70, which engages an integral stop 

protrusion 72 on· the side of valve stem hub SO, when the 

control lever 58 is in the open position shown in Figures 1 

15 and 2, and the ball valve element 26 is in the full flow 

open position. When the control iever 5·9 is rotated 

clockwise for 90 degrees,_ from the position shown in Figure 

1, the control lever lip 70 engages a control lever stop 74 

protrusion which is integrally. formed on the ·valve body 12. 

20 As shown in Figure 3, the ball valve 10 is provided 

with an integral strainer outlet flush fitting 76 which is 

provided with an internal threaded cylindrical chamber 78. 

A strainer outlet flush fitting access cap, generally 

indicated by the numeral 80, is provided wi~h a threaded 

25 outer end periphery 82 that is threadably mounted in the · 

. ' 
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thre~ded bore 78 of the strainer outlet flush fitting 76. A 

suitable o-ring seal 84 is operatively mounted between the 

strainer outlet flush fitting 76 and the strainer outlet 

flush fitting access cap 80. 

5 The strainer outlet flush fitting a_ccess cap 80 is 

provided with a transverse outer end wall 86 which is 

provided with an axial threaded ~utlet port 88.. A strainer 

. flush discharge or pilot valve, generally indicated by the 

numeral 90, is operatively mounted in the threaded outlet 

10 poi:t 88 in the outer end wall 86 of the strainer outlet 

flush fitting access·cap 80. 

The strainer flush discharge pilot valve 90 includes 

a tubular valve body 92 and an inlet conduit 96 which has 

its inner threaded end 98 threadably mounted into the 

15 threaded outlet pilot port 8.8 in the· access cap 80. The 

discharge pilot valve 90 includes a valve body chamber 94 

which communicates with an inlet passage 100 in the conduit 

96. The discharge valve body chamber 94 also communicates 

with a threaded outlet passage 102 formed in the discharge. 

20 valve body 92. A discharge pilot ball valve element 104 is 

mounted in the· valve chamber 94 and is rotatably mounted on 

a pair of circular seals 106. A conventional ball valve 

stem 108 is rotatably mounted in an integral hub 110 formed 

on the side of the discharge pilot valve body 92 and it is 

25 provided with a pair of conventional ball valve stem seals 



-9-

112. The. ball valve stem 108 is provided with a convention­

al square end ll4 that is seated in a mating square hole in 

the ball valve element 104. The ball valve stem.108 is 

shown in Figure 3 in a position with the ball valve element 

5 104 in an open position. The ball valve stem 108 may _be 

rotated 90 degrees by an suitable means, whether it be any 

suitable wrench or by a conventional control lever indicated 

in broken lines by the numeral 142, to turn the ball valve 

element 104 ninety degrees to a closed position. 

10 As shown in Figure 2, the ball valve 10 is provid~d 

with an internal pilot fluid or flush passage 116 that 

communicates with the inlet passage 36 and inlet port 22 in 

the valve body 12. The pilot fluid flush passage 116 

communicates with a second pilot fluid flush passage 118, 

15 which in turn communicates with the ball valve body chamber 

28 in the ball valve body 12. 

As best seen in Figure 4, the ball valve body 12 is 

provided with an integral tubular extension 120 in which is 

movably mounted a strainer fluid flush flow control plug 

20 valve, generally designated by the numeral 122. The 

strainer fluid flush flow control. valve 122 is shown in 

Figure 4 in a retracted or open position! to allow incoming 

upstream fluid to flow through the pilot fluid flush 

passages 116 and 118 ·and.int~ the ball valve chamber 28 in 

25 the ball valve body 12. A valve seat 126 is formed at the 
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outlet end of the pilot fluid flush passage 116, for seating 

engagement with the valve nose 124 on the strainer fluid 

flush flow control plug valve 122. When the plug valve 122 

is moved into the closed position as shown in Figure 2, 

5 fluid flow is blocked between the pilot fluid flush passages 

116 and 118. As shown in Figure 4, the outer periphery of 

the plug valve 122 is threaded, as indicated by the numeral 

130, and it threadably engages the threaded bore 128 in the 

valve ·b9dy. tubular· extension 120 •. The outer end of the 

10 ·threaded bore 128 in the plug valve body tubular extension 

120 is normally enclosed in normal use of the ball valve 10 

by an internally threaded closure cap 132 that is threadably 

mounted on the threaded periphery of the outer end 134 of 

the valve body tubular ext~nsion 120. The closure cap 132 

15 · is provided with a suitable 0-ring seal 136. As shown in 

Figure 4, the outer end of the strainer fluid flush flow 

control plug valve 122 is provided with an Allen wrench 

shaped, axial reeess 138 foi the reception of an Allen 

wrench to rotate the strainer fluid flush flow control plug 

20 valve 122 between the open position shown in Figure 4, and 

the closed position shown in Figure s. A suitable 0-ring 

seal is mounted around the outer periphery of the strainer 

fluid flush flow control plug valve 122. 
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CLAIMS 

What Is Claimed Is: 

1. A ball valve (10) comprising a valve body (12) 

having a valve chambex: (28), inlet. ·(22) and outlet (24) 

5 ports communicating with said valve chamber (28), a 

rotatable ball valve element (26) disposed within the valve 

chamber (28) and movable between a valve open position and a 

valve closed position, said ba11· valve element (26) 

including means (30,32 1 34) defining·a passage therethx:ough, 

10 said passage (30) defining inlet and.· outlet portions (32, 34) 

therein that axe in fluid alignment with said inlet and 

outlet ports (22,24} when said valve is in said open 

position, a basket strainer (38) removably mounted in the 

ball-valve element (26) between said inlet and outlet 

15 portions (32,34) of said passage (30), said ball valve 

element (26) having a rotatable shaft (44) for rotating the 

ball valve element (26) between said valve open position and 

said valve closed position, a control lever (58) connected 

to the ball valve element (26) rotatable shaft (44), said 

20 control lever (58) having a d.ownwardly depending lip (70) at 

the end thereof for engaging stop protrusions (72,74) 

integrally formed on the valve body· (12) wheri the ball valve 

element (26) in said open and .closed positions, 
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respectively, characterized by: 

(a) an internal pilot fluid flush passage means 

(116,118) is located in a portion of the valve body (12) at 

said inlet port (22) and connects the inlet port (22) with 

5 the ball valve element chamber (28); 

(b) a fluid flow control plug valve (122) is 

movably mounted in the pilot fluid flush passage means 

{116,118) between said inlet port (22) and said valve 

chamber (28), and is movable between selective open and 

10 closed positions to allow and prevent fluid flow through the 

pilot fluid flush passage means (116,118); 

(c) a pilot fluid flush discharge port (88) is 

formed in said ball valve body (12) and communicates with 

the ball valve element chamber (28); and, 

15 (d) a pilot fluid flush discharge valve (90) is 

connected to said pilot fluid disch.arge port (88), whereby 

.when the ball valve element (26) is rotated to a -closed 

position, and the fluid flow ·control plug valve (122) and 

the pilot fluid flush discharge valve (90) are moved to open 

20 positions, the upstream fluid entering the inlet por·t ( 22) 

will flow through the internal pilot fluid flush passage· 

means (116,118) into the ball valve element chamber (28) 

through said outlet portion (34) of said passage (30) and 

flow through the basket strainer (38) and out the. pilot 

25 fluid flush discharge valve (90), to reverse flush out 

.. 
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debris captured by the basket strainer. 

2. A ball v•lve as defined in claim 1, wherein: 

(a) the outl&t port (24) is located in an 

outlet nipple (16) that is threadably attached to the ball 

5 valve bOdy (12) and is removable to permit removal of the 

basket strainer (38) from the ball valve element (26). 

3. A ball valve as defined in claim 1, wherein: 

(a) the ball valve body (12) has a longitudinal 

axis .aligned with the axis of the inlet and outlet ports 

10 {22, 24), and the fluid flow control plug valve (122) is 

located on an axis that is disposed .at an acute angle 

relative to said ball valve body longitudinal axis. 

4. A ball valve as defined in claim 1, wherein: 

(a) the pilot fluid flush discharge valve (90) 

15 comprises a ball valve (104). 


