BALL VALVE W TH. A STRAI NER AND' | NTEGRATED NﬁﬁU§ﬁE

FLUSHI NG THE STRAI NER - _ BACKGROUND OF THE

I.NVENTI ON - 1. Field of the Invention 5 The flelam%ﬁ

art #0 which this invention pertains may be generally located in the .
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BACKGROUND OF THE INVENTION

1. Field of the Invention

5 The field of art to.whieh this invention pertains ﬁay
' be generally located in the class of devices relatfng'to
valves in Class 137, Fluid Héndliﬁg; United States Patent
Office Classification, aﬁpeafs~to be the applicable general
area of art-to ﬁhich the subject matter similar to.ﬁhis |

10 invention has been clsssified in the past.

2. bescription of the Prior Art

This inveniion.relates to a quarter-turn'flow coﬁtrel.
ball valve, wieh an inline basket strainer integrated.inte
the ball of the valve, wh1ch is adapted for use in heating,

15 ventllat1ng and air cond1t10ning systems. Heretofore, |
stralners used in a heatlng, ventilating and~ei: condition~
ing systeﬁ'ﬁad'to belremoved.fros the'sysiem 1iﬁe'to permit
cleaning the streiners, which action involves ebnsiderable

~ time and ekpense. Each HVAC system requires at least two 

20 :piping'copnections, and the controls which'oberate every -

heat_trahsfer coil are normally ptoteeted by a strainer to



/

the ball of the valve, which is adapted for use in heating, 15 .
ventilaing and air conditioning systens. Heretofore, - strainers
used in a heating, ventilating and air condition- ing systemhad to
_be renoved fromthe systemline to permt ' cl eaning the strainers,
whi ch action involves considerable JJdoe and expense. Each HVAC
systemrequires at |least two 20 pi pi ng connections, and the controls

-_Wh' ch operate nsutre its opel.% mnt.ra el ﬁ‘y, taHJ.es @:rf?ilr@' &ré)tseéﬁe:%

strainer to

oper ation. . ?0 Ogl &v%/fxsoa.lat'ﬁ:ﬁot ral redlesél?peg qt ec%llffihClliftr ang %ﬂ\fi%leataln%

val ve, and i &
SUMVARY OF T INVENTICN 5 ' It is a primary obj ect of t he pr.esent
invention to- * provide a ball valve for a HVAC system whi ch has

I ntegrated - therewith an inline basket strainer, and backflush neans
for I ' _ _ _

SUMMARY OF THE INVENTION

5 -'_;It.is a,primafy obﬁect of thé'preSent invention to
provide a ball #alve:forla anc.system which has iptegrated 
therewith an inline bésket strainer, and backflush means.for
flushlng the stra1ner to clean the strainer without remov1ng
it from the system line in wh1ch the valve is 1nsta11ed.

10 | The_basic component Of the valve is a quarter-turn
valvé, which allows the valve to be closed via a hahdle_
lever, thus aliowing-components denstream of the val&e to
Be'serviced,' The baske£.st:ainet is mounted in £hé balil
vélve, and.caﬁ'be serviced:without.disturbihg piping

15 connections or draining the pibe in a heating, venti;atiné.
aﬁd'air_coﬁditionihg systeﬁ. The ball valve with an

-integ:#ted basket strainer reduces the émount of spéce
réQuired to instaii'a ball Valﬁe and strainer cémbination in
a heating, ventilating and air ¢0nditioning systém.' Tﬁe.
20 ball valvé is provided with an internal pilot liné and fiuSh
'valve,.whidh allows the'basket strainer.to be reverse
flushed without draining the system pipe or removing the
strainer basket from the valve, which feature greatly

simplifies service of the basket strainer.

I nsur e |ts-*



e _ .
flushing the strainer to clean the strainer without renoving it from

the - systemline in which the valve is installed. 10 The basic
conponent of the . valve is a quarter-turn val ve, which allows the
val ve to be closed via a handle | ever, ‘thus allow ng conponents
downstream of the valve to - be serviced, The basket strainer is
nmounted in the ball val ve, and can’ be‘§erV|ced W t hout dlsturblng

piping 15 connections or draining the pipe in a heating, ventilating

and air conditioni ng Bysheaf the bast deascsiwedhfanctions jig: &yPdcad Wasket
strai ner reduces the amount of space ' required to install a ball valve
and strainer cpebfoameanbyna separateedevige. ﬁanalheamnggandemh1lat1ng and
conditioning system The 20 ball valve is provided with an internal.

pilot line andaftusbndition¥ahveysebinch BhchwEuhkeibaskeguites adr lieaste
reverse - . flushed wi thout draining the system pipe or renoving the

strainer baskepyb'QibiHg ¥shuect¥Bhs) bAA! ¥he @bhtibls whichSidfidrateevery
service of the gas g% s?ralner |
5 heat transfer pipe are normelly protected py a.strainer to
' insure.its operatien.p ﬁo;mally the strainer is separate
from an iSoletion valve, end is difficult to service or
.flush,”'éy combihipg all ofrthese separate depicee into a
single valve structure,.considerable time is saved in the
.10 installatibﬁ'of a heat tiensfer coil in a heating,
'ventilation and-air'conditionipg system. Ip addigion,
' approxlmately three pipipg connections are eliminated, thus
_removinélthree potenﬁial'leak points. Also, the'ebility to p
.flush ef':emove the baskeﬁ sf;ainer without drainiﬁg the
15 | pipe greatly simplifies Servicing the'stralner. In
| addition, the 1ntegrated valve is one-third the installed
-"length of the components it replaces, making the 1nstalla-
.tlon of a heat t;ansfer coil much easier in which is |
'tYpically a very eramped installation space in alheating,
- 20 ventilating_and'air condifioning eystem.
‘The ball valve of the present 1nvent10n ie prov1ded
Q1th an integral pilot line and a plug valve mounted in the
_'pllot line so that when the ball yalve is in a closed |
pesition, it is poseible to open the plug'valve in the pilot

25 line, which allows upstreem water to flow lnto the back side
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- 3- - Each of the last described functions is typically
performed by a separate device in a heating, ventilating and cair
~conditioning system--Each function requires at |east -two pi ping
conpections, and the controls which operate every 5 heat transfer pipe
‘are normal |y protected by a strainer to- g~ insure its -operation. -
Normal |y the strainer is separate froman isolation valve, and is

difficult to 3?r¥h§ebgﬁnggvit | 4N £heBYaYRRI NiTh@ 31 v YoM 4 < ehwided

devices into a , val've structure, considerable tine is saved in
the. 10 installation - at.transfer..coil ,i at.hng,. s -
ventil ation aﬂa‘a'éi g Egﬁai%t ?gﬁlsﬁgpgﬁ:t gﬁlteglrﬁtggdi%ﬂrlg’n ,tlhgg 51'deap?pfr ot>P|ennt ely

t hree pi ping connections,are elimnpated, .thus r.emo).i_ng .t e
potential |eaK2p¥emt §° tRF‘§o,“'%FI‘?e tg‘ | BPSFregm water 35,43 e%rteellﬁ)\elie“q%ethe
basket strainer without-draining the 15 pipe greatly sinplifigs

servi ci ng t heP3€kapade, of| fhe body,gaviityn of: e rﬁaédteat’é'd%’\/eﬁi%”.s _
one-third the installed | ength of the conponents it replaces, naking
t he ‘i nstml | a- throught tbe bhskeftestraimest dn @oirlevarse @ANINSL 4 ARthiahlqws
typically a very cranped installation space in a heating, . 20 ventilating
and air condi thendeprigscaptured by the basket strainer to be flushed out

through the pilot flush port and out of the system.

BRIEF DESCR#PTION Qé THE DRAWINGS-
Figure 1 is a top plan vieﬁ of a ball vaivelwith a
10 | basket sgrainer ané_an intégrated means for flushing’the
strainer, made in aécotdaﬂce with the principlés of the
present invention. | |
Figure 2'i$'§ vettical.seétioh_view of'thé ball valve
illustrated in Figure 1, taken alonguthe line 2-2 thereof,
15 and looking in fhe diréction of the arrows. |
| Fiéure 3_15 a horiibntal segtion viéw of the ball
valve iiiustratéd in Figure_z, taken along the line 303
: thefebf, and looking in fhé airectidn of the arrows.
Figure 4 is a frégméntary, enlarge§ section_view of
- 20 -thé plug valve employéd in the pilot flush_liné foi allowing .
| 'upstream_ﬁate; to flow info the back side of the_body.cavity:

of the valve body.



The ball -val ve of the present invention is provided wi th an integral

pilot Jine and a plug valve nounted 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 [1line, which allows upstreamwater to flowinto

t he back side o : _ -5- . -4- of the
body cavity of the valve. The Va!ve body i's provided. - with a pilot

fl.ush port integrated int LBR1STP6nObrt ¥EE PREFEKREBCEMBBDEMRNTWNEN the
upstream water is direct o—tfre— pact e e—pody —cavity of

the valve it then flog 5 . through Lhe ba trajges..i A e '
manner, and al |l ows ngefﬁbn%eﬂ?vsggaé€€r§§§§§£?ﬁé gggkép g??gﬁﬁéﬁﬁ?otge
fl ushed out . through the pilot-flush port and o of, the system

BRI EF DESCRI PHig¥%gs THE“Ml\E%e numeral 16 9%P§E?ﬁ¥ ngggf‘SéeBl AnPdtdw
of a ball valve with a 10 - basket strainer and an integrated neans far
flushing the valve assembly including a basket strainer and integrated

5 means for flushihg the straine;. lThe integrafed-ball valﬁé
assembly 10 comprisés a valve body 12 that is proQided on
~ the inlet-eﬁd théreof:with an inlet pipe fitting or nipple
14; The valve body lzhis.also provided with an outlet |
fitting or nipple 16 whiéh_is provided with a thieaded outer
10 peﬁiphery'ls on its innér end.. The valve body 12 is
-provided_with an internally'fhreaded outlet 20-into which is
- threadébly received the thieaded‘oufer périphery 18 of the
“inner end of the nipplé 16. As shown in Figufe 2, the inlet _
pipe fitting or nipple 14.is provided with an inlet ﬁhtéaded'
15 .porf_zz. The 6ﬁt1et fit£ing.o; nipplélis is providéd with
an 6ut1et threaded port 24.l'The numefal 26 desigﬂateé a
flﬁw control quarter-turn_ball valve eiement thch is
rotatably'mounted in a ball valve chamber 28 in the valve
body 12; Thé flow control éuarter-turn'ball valve element
20 26 is'rptatablyfmounted_on_a rotational é#is pérpendicular
to thé longitudinal axis o£ the valve body 12. |
'As shown in Figure 2, the ball §a1ve element 26 is
provided'with a_béll val?é element passage 30 which communi-
cétés with a ball vélée"element_péséage inleﬁ 32 and a ball

25 valve element passage outlet 34. An inlet passage 36 in the



~

strainer, made in accordance with the principles of the : pr esent

I nvent.i on. Figure 2 is a vertical section view of the bal
val-ve illustrated in Figure 1, taken along the line 2-2 thereof, 15
and:looking in the direction of the arrows. . : Figure 3 is a _
hori zontal section view of the ball valve illustrated in Figure 2,
taken al ong the line 303 t hereof, antd6tooking in the direction of the
arrows. Figure 4 is a fragnentary, enlarged section view of

20 the pl ugzaﬂabe/d:aamlbzlecbnmechs phéothfeaded| intetoponk| 8di ag the
upstreamwater to flow into the back side of the body cavity . - of the

val ve body.
EMBODI MENT

inlet pipe f1tt1ng or nipplESLR #TtRNthE E&lElPRElEE&REalet
- Referring nowto the drawings, and in particular to

Figures 1 andyg, theyduglsh i Begerél by desagpatesteababl 38 is vpeva-
assenbly |nclud|ng a basket strainer and i ntegrated '

10

15

20

25

tively mounted in the ball valve element passage 30 and is

| releasably retained in place by a conventional spring

reta1ner 40. " As shown in Figure 2, the ball valve element

26 1s rotatably mounted on a pair of ball valve element

- seals. 42. ‘The ball valve structure.lo 1nc1udes a convention—

al ball valve element stem or shaft 44 which has a

rectangnlar end 46 that is'operatively mounted in a
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
Valve stem hub 56 around the lower inner end of the ball
valve element stem or shaft 44,_and it iS'operatiyely
engaged by a threaded packing gland nut 54. A pair of
suitable 0-ring seals 56 are operatlvely mounted around the

periphery of the body of the ball valve element stem or

shaft 44 and sealingly éngage the inner cylindrical chamber

in the packlng gland nut 54,
As shown 1n F1gures 1 and 2, a control lever,

generally ind1cated_by the numeral 58, is prov1ded for

rotating the ball valﬁe element 26 between a closed and an

open position. As shown in Figure 2, the control lever 58



5 nmeans for flushing the strainer. The integrated ball valve _
assemhly 10 conprises a valve body 12 that is provided on the inlet’
end thereof with an inlet pipe fitting or nipple : 14. The val ve body -
12 s al so provided with an outl et - fitting or nipple 16 which is
provided with a threaded outer 10 peri phejy 18 on its inner end. The
val ve body 12 is provided with an internally threaded outlet 20 into

-whi ch et

Thner end of (AS TR & %W%%%% nf% i o e R
fitti I 4 ded d Th
..O:.It I e?gf-io'[ti Ing:p ? I S Vilf saerﬁ]\tl)%f# eéz phg le%u%%é?g’fﬁge‘gdgﬁ porte
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ol omtnt whi cn st poerst's?q%aaeeéb? T e °¥” ﬁ?ﬁéﬁ?r%r S ipRroRited ! he

valve . body 12. The fIOM/controI quarter-turn ball valve elenent . 20
26 is rotatabM}ﬁhnﬁﬂeﬁPQﬂiQﬁrQhQﬁQtﬁhﬂOQﬂhsf®%r%%%6¥wml%F -around ghehe

| ongi tudi nal axis of the valve body 12. As shown in Figure 2,
t he bal | 5val veeheleardedt Wipers end 66 mi)vtmobar\ll hvalbel ¢lemént stemenr
passage 30 which communi - ~ cates with a ball valve el enent passage
inlet 32 and ahafd 44.25 A et Boveal asSEgE . Devé 2tndy. 68ADSI hheeadably

passage 36 in the
mounted on the 1ntegral threaded upper end 66 of the ball .
valve element stem or shaft 44, and it releasably retains
the flat-port1on-64 of the control lever 58 in plaoe. .As
10 shown in Figure 2, the flat portion 64 of the control lever
Sélie.provided ohla_free.end thereof, with an integral
downﬁardly extended lip 70, which engages an'integrai stop
protrusion 72 on the side.of valve stem hub'50} when'the' |
control lever 58 is in the open position.shown in Pigures 1
.15 and 2, and the ball valve element 26 is in the full flow
- open position.' When the.control lever 58 is rotated
clockwise for 920 degrees, from the position shown in Flgure
1,.the control lever 11p 70 engages a control lever stop 74
protrus;on whlch is 1ntegra11y,formed on the valve body 12.
" 20 ' .As showh in figure 3, the ball valve.lo is provided
. .with an integral etraiher outlet flush fittihg 76 which ie'.
provided with ah interhal threaded cylindrical chamber 78.
A strainer.outlet.fluehlfitting acceee cap, generally
“indicated by the numeral 80; is provided with a threaded
25 outer end periphery 82 that is threadably mounted in the

v



- 6- val ve body 12 connects the threaded inlet port 22 in 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 nmounted in
the.ball valve el enent passage 30 and ‘i s 5 rel easably retained in

pl ace by a conventional spring ' retaiugsr 40. As shown in Figure 2,
the ball val ve el enent 26 is rotatably nounted on a pair of ball -

val ve elenentthreade65§6E§ 43 Eth@mdtféﬂdé%fﬁdﬂ¥EH”fidthﬂEﬂ&EH§ 6. A
convention- - . al val ve el enent stemor shaft 44 which has a 10 -

rectangul ar g, gpi anap 3! \éﬁlésn%%tr%ctx_#el@bg‘ anted WA ane! of

48 fornmed in ve el"emént ve stem or s af t

f“n‘tLéréﬂi‘t?SFk?ﬁ%Efﬁgﬁé%Elush el 15 YTy e BWls o

gland 52 is unted _i.n val ve stem hub 50 around the |ower inner

end of the baffush flttv&ﬁvécgﬁéﬁeﬁ§ﬁnﬁﬂncw shaft 44, .and it is

operatively o _ . o
- 5 The strainer outlet flush f1tting access cap 80 is -

provided with'a transverse outer end wall 86.whieh-is
provided with aﬁ'axial‘threaded outlet port 88. A strainer
_flush discharge or pilot valve, generally indicated by the
numeral 90, is operatively mounted in the threaded outlet
.10 ‘port 88 in the outer end wall 86 of the strainer outlet
flush fittiag aecess'eap 80.
The strainer flush discharge pilot valve 90 includes
a tubular valve bodv §2 and an inlet conduit 96 which has
'its inner threaded end 98 threadably mounted.inte the
15 tthreaded outlet pilot port 88 in the'access cap 80. Tﬁe
discharge pllot valve 90 includes a valve body chamber 94
wh1ch commun1cates w1th an 1n1et passage 100 in the condult
96. The discharge valve body chamber 94 also commun;cates
with a threaded oﬁtlet.passage 102 formed in'the dischargej_
g0 valve body 92. A discharge pilot ball valve element 104 is
‘mounted in the'valve'chamberIQd and is rotatably mounted on
a pair of cireular_seals.los. AlCOaventional bali'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



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

O-ring seals 56 are operatively nounted around the peri phery of the
body of the ball valve element stemor 20 shaft 44 and sealingly engage

the inner cylindrical chanber in the packlng gl and. hut 54.

~As shown in Figures 1 and 2, a control Ievgé general Iy indicated by
the nuneral 58, is provided for r ot |ng the ball valve el enent 26

bet ween a cl osed and an 25 open position, As shown in F|gure 2, ‘the
control |evell®s The ball valve stem 108 is provided with d,convention-

i ncl udes a handl e portion 60 which'is |ntegrally connect ed to- a
downwar dl y andl sdusee iend 624 Hital sis meafed inth nating squarephele okn64.
The handle flat portion 64 is provided wi th an opening there-through
for seating itheaballd valere elemdntr cbiied UFiperbabhl H6lvé sbembh08 Vsl ve

el ement. stem or - shaft 44. A conventional control |ever nut 68 is

t hr eadably _st_aowmumﬁd;we thed i gy £ idy eatad m@eéapndvéiﬁv@fewﬁe'_bal I

5 104 in aﬁ open'poéitipn. The ba11 va1ve stem 108 may be
rotated.90 degreéé by an snitaﬁle'means, whether it be ani.
.suitéble wrench o:-py a'éonventionél_control'lever indiéated
in.brbken lines by the numeral 142, to turn'the ball valve.
element 104'nineﬁy degfees to é closed position.

10 o As shown in Figure 2, the sall valve 10 is provided'
with an in;érnal pilot fLuid or flush passage 116 that
communiicates with the'inlet passage 36 and inlet port 2z'in_
the valve body li;- The pilot fluid flush passage 116
commﬁnicates with a sécond“pilot £luid flush passagé 118,

15 whidh_in turn communicateé with the_bali valve Body chambér
28 in the ball valve body 12.l

As best seen in Figu;e'4, the ball Qalve Sody 12 is
provided with an integral tubular extensién 120 in which is
-movablyfmounted'a #tfainér'fluid'flush flow cdntr613plug_'

.20 valve, generally deSignated.by the numeral 122. The
strainér.fluidlflush flow control valve 122 i# shown in
'Figure 4 in a retracted or open positipn, to allow incoming
upstream fluid to flow through the pilot fluid flush |

- passages 116 and 118 and into the ball valve chamber 28 in

25 the ball valve body 12. A valve seat 126 is formed at the



o :
val ve el enent stemor shaft 44, and it rel easably retains the flat
portion 64 of the control lever 58 in place. Ass 10 ~shown in Figure 2,
the flat portion 64 of the control |ever. 58 is provided on a free end
thereof, with an integral - downwardl y extended lip 70, which engages -
an integral stop - protrusion 72 on tka0si de of valve stem hub 50, when
t he - control lever 58 is in the open position shown in Figures 1 15

and 2, and tbgtbat! eval ye Ehé”@ﬂloEGflﬁlanfuhehfpbhsh@lels, foxpaseating
p03|t|on “When the control "l ever 58 is rotated cl ockwi se for. 90

degr ees, Qﬁ%&?e@?ﬁrt&?Ehstﬁﬁnvhﬂvg'ﬂHE@ 124 onltheh@tiained fleMa |ip

70 engages ac ever stop 7 protru3|on which is |ntegrally

' I/glrggdlﬁni :[shg}%w d?aQSdXoRrog Blug v?ég‘:]’?al St ra| ner out : éﬁ‘% ush flflfilzng
76 h h nb
R R e;ﬁ@ep?tp.%%g Tionoes” enpv A Fdpe 9"6‘ o

L O U ok B ST B o e
116 and 118. As shown in Figure 4, the outer periphery of
the plug va;Ve 122_is.threaded, as.indicated.by the numeral
130, and it threadabiy engagee.the threaded bore 128 in the
valve-body,tubular'extension'lzo.. The outer end of the

10 tthreaded bore_128_in the Plug'valve body tubular exteﬁSien
120 is normally enclosed in normal use of the ball valve 10
by an 1nterna11y threaded closure cap 132 that is threadably
mounted on the threaded periphery of the outer end 134 of
the Valve'body tubular extension 126. The.closure cap 132.

15 - is provided with a suitable O-ring seai 136. As shoWn_in
Figure 4, the outer end of the strainer fluid flush flew
‘control plug velve.izz is provided with an Allen wrench

_ sheped, aXial'reeess 136 for the reception of an Allen
wrencﬁ to rotate the strainer fiuid flush flew control plug
20 | valve 122 between the opeﬁ poeitiOn shown in Figure_4, and
the closed-positiqn shown.in Figure 5. A suitable O-ring
seal is mounted around the.outer periphery of.the strainer

fluid flush flow control plug valve 122.



-8 " threaded bore 78 of the strainer outlet flush fitting 76. A"
suitable 0-ring seal 84 is -operatively nounted between the strai ner

outlet flush—#+%%+ﬂg~¥6—aﬁd~%he strainer outlet - fl.ush fitting access

ca e stralner outl-et flush flttlng access .cap 80 is .

prow ded WI uu ﬂl"j uter end wall 86 which is provi ded with
an axial t t 88. A strainer ' flush di scharge or

pi |l ot val ve, general y |nd|cated by the nuneral 90, is operatively
mounted in the threaded outlet 10 port -88 in the outer end wall 86 of

the strainer outl et flush fitting aggﬁggggap 80. - The

strai ner flush discharge pilot valve 90 i® _ "~ a tubul ar val ve body
92 and an inlet conduit 96 which has its inner threaded end 98
t hreadably nounted into the 15 threaded outlet pilot port 88 in the
access cap 80. The. di scharge pilot valve 90 includes a val ve body
chanber 94 Whatyiis [Claimgthi Bt es with an inlet passage 100 in the
condui t 96. The di scharge val ve body chanber 94 al so communicates
with a threaded outl et. patsseaiel 1GP veor HD mmmwsg:rmg@ve Agodal (32 body
92. A dlscharge pil ot ball 'valve elenent 104 is
‘having a valve chamber (28), inlet (22) and outlet (24)
5 'ports commun1cat1ng 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 posiiion, said ball valve element (26)
includiﬂg means (30,32,34) defining-a passage therethrough,
10 said passage (30) defining inlet andfoutlet portions (32,34)
therein that are in fluid alignment with said inlet and
outlet ports_(22,24)'when said valve is'in'said open
positiop, 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 vaive
element (26) having a :otatable'shaft (44) for rotating the
“ball valve element'(26) between said valve open position and
'said valve closed positi¢n, a control lever (58) connected
to the ball valve element (26) rotatable shaft (44), said
20 control 1ever (58) having a downwardly depend1ng lip (70) at
the end thereof for engaging stop protrus1ons (72,74)
integrally fo:med on the valve body (12) when the ball valve

Jelementf(ZG) in said open and closed positions,



nDunted_fn—FﬁEQVETVE"EﬁaWber-94 and is rotatably nounted on ' a pair of

circular s ntional ball valve stem 108 is rotatably
nount ed i rﬁ ‘ EW 110 forned - on the side of the discharge
yt

pi | ot val ve* bG is 25 provided with a pair of conventional .

baII val ve sten1seals - =9-

112.° The ball valve stem 108 is provided Wk3T a conventi on- al

square end 114 that is seated in a mating square hole in t he ball ,
val ve el enent rEsPectivelyy Ichanantenigedi bys s shown in Flgure 3ina -
position with the ball valve elenent 5 104 In an open position.. The

bal | valve stem 108 nmay be (a) an rat®radlo@ided dduildy flmshiinadsagenmeans
whet-her it be any sui'table wench or by a conventional control |ever
indicated = (116)lukds [lovetddy irha poeyiain b, the valve thod yoafl2)vatve

el ement 104 ninety degrees to a closed position. 10 As shown in

Figure 2, thesadld ivalete pbikt S(2W)0WndE Eonnectsiithe dhiley QJ"d’téd mﬂ)otwﬂtlhul d
or flush passage 116 that :
' 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 veIVe
chamber (28), and is movable befween selective open and
10 closed_positions to allow and prevent‘fluid flow through'the
| pilot fluid flush'pessage means (116,118); |
(c) a pilot fluid flueh discha:ge port (88) is
fofmed in said ball valve body (12) and comnunicates with
the ball valve element 'chamber (28); and,
15 ' (d) a pilot f1u1d flush discharge valve (90) 1s.
connected to said pilot fluid discharge port (88), whereby
-when the ball valve element (26) is :otated'to a;cloeed'
poeition,'and the fluid ficw control plug valve (122) and
the piloﬁ fluid flush discharge celve (90) are moved to open
20 positions, the npsczeem fluid entering the inlet port (22)
. will flow throngh the internai pilct fluid flush passage’
means (116,118) into the ball valve element chamber (28).
through said outiet portion (34) of said passage (36) and
flow through tne basket strainer (38) and out the pilot

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



cdnnunlcates~MkLh—Lhe—+nLeL~passage 36 and inlet port 22 in t he val ve
body 12. The pilot fluid flush passage 116 communi cates with a second

pi l.at fluid uwmmnmmamlﬂm 15 which in turn communicates with the '
bali “val ve b 28 in the ball valve body 12. - As

best seen in Figlre 4" tfe ball val ve body 13 s ' provi ded with an
i ntegral tubul ar extenS|on 120 in which is ' anany.nDunted a strainer -
fluid flush fh@qugnuasltu%ugbyz%e Yﬁls\ﬁ%t $&Radey, designated by the
nuneral 122. . - strainér fluid flush flow control valve 122 is
shown in- Flgure 4 in a retracted or open position, to allow inconing
upstream fluid to flow through the pilot fluid flush passages 116 and
118 and into the ball, valyv a 28 i e I al 12. A
valve seat 126 is foFﬁed53§ EE TR55e28s Qef%%ed e Aali 8 W&e@%ﬂ% |

-10- - - outlet end of t flu sage 4 f0n se tlng
engagenent with the val ve Hgge 4°8ﬁHF% §F aﬂ%@ﬁ ﬂ%ul cate in ah

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

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

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

3. A ba11 Vaive as defined in claim 1, Whereiﬁ:
(a) the bali_valve body (12) has a longitudinél
axis aligned with-ﬁhe axis of the inlet and outlet ports
| 10. (22,24), and the flﬁid f16w c6ntro1 plug valve (122) is
1ocated Qn an axis that is disposed af an acute angle'

relative to said ball valve body longitudinal axis.

4. A ball valve as defiﬁed in claim 1, wherein:
(a) the pilot fluid flush discharge valve (90)

. 15 comprises a ball valve (104).



/

flush flow control plug valve 122. \Wen the plug val ve 122 is noved
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 ‘he plug valve 122 is threaded, as
I ndi cated by the nuneral 130, and'it threadably engages the threaded
bore 128 in the val ve body tubular extension 120. ' The outer end of-
the 10 t hreaded bore 128 in the plug val ve body. tubul ar extension

120 is nornally encl ob@d in normal use ofqbhe ball- valve 10 . by an
internally threaded cl os cap 132 that S threadably 14 nmounted on

oF 4 ‘val ve body

the threaded periphery of the th
T 1564 &2 prgvi deds@ith a

gy er end 134

t ubul ar extension 120. -Th
suitable Oring seal 136 I.g - e puter end of;z'
the strainer flui | us al ve 12%/? pr ovi ded
with an Allen wengh ned, AKX [ eLle S—For—he - hon
an Allen , mmEncht AR flid [fl ush {I I mfu;
20 val ve 122 bet yeen tlhejo DY $ in Fijgure 4, § t he
cl osed position sh i Fi syl §Ab| e C)riﬁg '
mount ed around the oute iner | - fl{u flow
control plug valve 122. 9
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CLAINS What Is O ained Is: | 1. A ball valve (10)

conprising a val ve body (12) _ havi ng a val ve chanber (28), inlet (22)
and outlet (24) 5 ports communi cating with said valve chanber (28), a
rot at'abl e ball val ve el enent (26) dispgsed within the valve chanber
(28) and novabl e between a val ve open position and a - val ve cl osed
position, said ball val veQel enent (26) : I ncl udi ng nmeans (30, 32, 34)
defining a passage theretfirough, 10, said passage (30) defining inlet
and outlet portions (32, 34) . ,Pﬁﬁeﬂrqghat pge-in fluid alignment with
said inlet and 160ut | &t portg (22, 24) when/said Xalve i's inqgaid open
position, a basket straNper '% the 36 all valve
el enent (26) between sai d\d ou
o 30
| 2628 o8 |
24 40 '
32
76
20 98 190 gg
82 { _ ' 78
84 |
. —80
96 86 |
1 106
\ 94
108- 92
1127104 106
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15 portions (32,34) of said passégé (30), ‘said ball valve el enent

(26) having a rotatable shaft (44) for rotating the - ball valve
el erfent (26) between said val ve open position and sai d val ve cl osed
positi.on, a control |ever (58) connected - to the ball valve el enent

" (26) rotatabl e sBall FALVE ST A2QTRAINER rAND | ERIEGKAMHD

d dly depending Li 7Q) _at . the end thereof foETWﬁggﬁﬁﬁgH&SdﬁEN
p?g{“rl\ﬁ;i.o%s ?F7)2, 74)g hERN(s ip)ﬂtae(‘frléllslvnlﬁor% %&Q@Wal ve pody (RER)AGHDEN

the ball valve ' elenenthgggkAb@ 82 FHEPD1 stRYspyRESed PUSTTIOTS;

-12- - respectively, characterrzettby— . (a) an

internal pilot fluy S SQQEe, NEANS 1 1S | t.ed in a

portion o? t he vaﬁ%gb%%gyp?gg§ Q?VIHS 8 VE%PS Pﬁﬁétgf§#§AF§2f %%ghbonnects

the inlet port (2 ith 5. ~the ball valve,el enent chamher (28);

(by &t ru Al lamber aRa poutng £adopdirud iRal Sy sSaa Rad B0l i 0 (he

pi Lot fluid flush passage neans ' . o
inlet and outlet passages. A ball valve element is

5 rotatably disposed in said valve chamber. The ball vélve
| - element has a diamét;ically disposed fluid passage and is
| operatively.donnected to a control leyer for rotating the_
bail valve element between a closed position and anlopen
position. A basket strainer is rembvably'mddnted in the
10 ball eleﬁént paséage in tﬁe ball valve element. The ball
| vaivé“is provided with an internal pilot fluid flush paésége
that conneéts an inlet port to the ball valve chamﬁer, and a
.pilot fluid_flush discharge'pott.and discharge-valve;that
.communicaté.with the ball valve chamber. A flow control
'15 plug yalve is movably mounted in the internal_pilot fluid
flush passage for seieétiVe allowing or preventing fluid
flow theretprough. When the ball valve eiément is rotated
to a closed position, the flow control ﬁlug valve méy be
movéd to an open_poéitibn to_alibw upstream fluidlto.fiow
00 through the inlet port and internal pilot fluid flush
éassage and into thé ball'valve e1ement chamher_éhd throqgh
the basket strainer and out.the.pildt fluid_flush'discharge
port, to revetse_fluéh 6ut debrﬁs captured by the basket

strainer. : .
. ’///,,,/,”“”’/”

a5 Been Replaced
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(216, 118) between said inlet port (22) and said val ve chaﬁqﬁ?&(ﬁ&}m
and i s novabl e between sel ective open and 10 cl osed positions to all ow
and prevent fluid flow through the pilot fluid flush passage neans
(116, 118); (c) a pilot fluid flush discharge port (88)
S formed in said ball valve body (12) and comruni cates with

the ball valve el enent chanber (28); and, 15 (d) a pilot
fluid T lyghy, dpsahangeryal werh3RerR SND INTECRRTESGHEANS Orerf KL Al f’fpeﬂ d

di schar gPrRYOfNER 68) , whereby ~ when the balT valve elrement (Z6) IS
rotated " to a closed position, and the fluid flow control plug valve
(122) and the pilot fluid flush discharge valve (90) are nobved to
open 20 positions, the upstreanpBswracentering the inlet port (22)

will flowthrough the internal pilot fluid flush passage means

(116, 118) i ntRd bhélbatdlwenl havihgnentvalebbody2@efining a hbeaddh wlivwe
outlet portion (34) of said passage (30) and fl ow t hrough the basket
st r ai nerch@@enrin othichel piretatalsly mdunted ladeldi seHargelenent (JNe to

reverse flush out
ball valve element has a fluid passage in which is mounted a

basket strainer. the ball valve body has an internal fluid flush
passage that connects an inlet port to the ball valve chamber,
and a pilot fluid discharge port and discharge valve connected
to the ball valve chamber. A flow control plug valve is mounted
in the internal fluid flush passage. When the ball valve element
is rotated to a closed position, the flow control plug valve may
be moved to an open position to allow upstream £fluid flush
passage, the ball valve element chaﬁber, the basket strainer, and
out the fluid flush discharge port, to reverse flush the basket

gstrainer.
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-13- - debri , : | 119666398-7 2. A
bal | as dem&rﬁ&m eiélgi}cﬁﬁﬁég (a) the

out | rt (24) is Iocated in an outlet mpple (16) that is

th re—bat+—5 vatrve—body—(t2)—and—srenovabte—to
_pe@mmgz% E'Bét'l‘ basket strai ner (38) fromthe ball val ve

el gnrent (26). 3. A ball valve as defined in claiml1,

wher ei n: (a) the ball valve body (12) has a | ongitudinal
ax| s aligned wi g 3 wiTH R%rmﬁawmmw g (22,24), and
the fluid fl owTontrof PrUg 3 iﬂ@ﬁﬁ%@éﬁm at axis that is
di sposed at an acute ang| e—' all val ve body

| opgi t udi nal axis. 4. A ball valve as defined in claim1,
wher ei n: (a) the pilot fluid flush discharge valve (90)

15|  cdipall valye having p vablle\bgdy (12)defining a ball valve chamber (28) in which is rotatably
mounted a ball valve element (26). The ball valve element (26) has a fluid passage (30,32,34),

in which is mounted a basket strainer (38), the ball valve body (12) has an internal fluid flush
passage (116,118) that connects an inlet port (22) to the ball valve chamber (28) and a pilot
fluid discharge port and discharge valve (90) connected to the ball valve chamber (28). A flow
control plug valve (122) is mounted in the internal fluid flush passage (116,118). When the
ball valve element (26) is rotated to a closed position, the flow control plug valve (122) may
be moved to an open position to allow upstream fluid flush passage (116,118) the ball valve
element chamber, the basket strainer (38) and out the fluid ﬂush discharge port, to reverse
ﬂush the basket strainer (38).

Fig. 2
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