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(57) Abstract

A dynamic seal (36) is provided between a rotatable ball control member (24) and a noise attenuator (40) in a fluid control valve
{10). In one embodiment a noise attenuator is rigidly clamped in the valve body (12) and a floating, spring biased seal is provided in the
attenuator and facing the ball. A bi-directional fluid control valve is provided with two rigidly mounted noise attenuators each having a
floating, spring biased ball seal. In a second embodiment a noise attenuator is floating, sprmg biased towards the ball and includes an annular
seal retained in the attenuator. Pressure balancing the fluid flow pressure and the spring bias enables substantially zero seal engagement
with the ball during ball rotation, while enabling a reliable seal of the ball in the shut-off valve position.




Typical ly, such fluid control valves utilize a rotating ball contrg
menber nmounted in a valve body 25 passageway and with suitable sealing

provi ded between - the ball and the valve body. Normally, in a shut-off
position of the ball control nenber the ball bl ocks the flowof fluid
through the val ve body passageway from an inlet to-an outlet by virtue
of the ball sealingly 30 engaging a sealing nenber. The fluid flowis
t hus stopped by the ball control nenber and the reliable ‘seal
~prevents the fluid from otherw se passing beteen the rotating bal
control nenber and the val ve body and undesirably | eaking into the
val ve outl et. -~ WD 95/ 35458 _ : . _ _
PCT/ US95/ 07724 ' : - 2- ' I'n a
typical -fluid control nmenber, the ball control nenber is rotated to
‘the open position inthe . valve body passageway to enable fluid f|OM/tO
pass from the valve inlet through the ball and to the valve 5
outlet. However, in providing sufficient |oading of t he seal agalnst
the ball to assure a reliable seal during val ve shut-off, this
condition | eads to a high degree of friction between the ball and the
seal during ball rotation for controlling fluid flow Thus, the
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10 high degree of friction resulting fromthe | oading required to

obtain a reliable seal during valve shut- off significantly inpairs
‘the abil i tyelgssgci sel y position the ball control nerfcUSAMTR4i n
turn determnes the exact fluid flow which is desired in 15 many
~instances. An added problemis the need to provi de a noi se attenuat or
mounted within the fluid control val ve structure. It is
therefore desired to provide a fluid control val ve including a noise

attenuator and where 20 there |s provided a reliable valve shut-off seal
condition. Furt 5 L AdeS o) > - s DYNAﬁiH gipgly.cont r ol
val ve-and attengatsd 0 T 1 ower
friction between the baIThmcnnventxcrm E%kﬁt%rﬂmgﬁhblld/é:%@t i on so that
preci se contr GlaPres éﬁdt$5%é|§af¥{édW&£¥ylé&féﬁ&ﬁ“#&i*es with noise
Summary of the Invention I'n accordance with the principles.
of the prfk®RUALRERti on, there is provided a fluid control val ve

having a r@ise attenuator Wi B bckgfbﬁgdnaﬂnthSOInventpg rd to an annular seal
of a ball control nenber | j.abl t o 0fof
rifia sofiid) Gafvde A dpod il

condition. A rotary Ve accordi ng to anot er aspect
of the invent lm@iwmrmmlbmem% wmeﬂ!f Snid appkkats $h@ uding a

spring coupl eCE}Pé?téxﬁ'el@%Eﬁéné@aéo 3Palvd %oﬁﬁmﬁ&eaxwm&wam in

reduced frictional enent between.the se and, t he aII ontro
menber The prec15e c trol of gfhih Ig égégreélln suc é%

10  to .control the delivery of a precise amount of fluid,
or in order to conserve the application and use of
fluid additives which may be extremely dangerous or
highly expensive. The control valve also must provide
a reliable sealing shut-off of the fluid flow when the
‘15 valve is placed in the shut-off position to prevent the
undesired loss of fluid through leakage. Often times a
noiée attenuator must be used in the pipeline system of
either single stage or multi-stage attenuation
capability so as to reduce the aerodynamic and
20 hydrodynamic noise within the system, and it is
desirable to include the noise attenuator within the
‘fluid control valve.
- Typically, such fluid control valves utilize
a rotating ball control member mounted in a valve body
25 passageway and with suitable sealing provided between
the ball and the valve body. Normally, in a shut-off
. position of the ball control member the ball blocks the
flow of fluid through the valve body passageway from an
inlet to an outlet by virtue of the ball sealingly
30 engaging a sealing member. The fluid flow is thus
stopped by ;he ball control member and the reliable
seal prevents the fluid from otherwise passing between
the rotating ball control member and the valve body and
undesirably leaking into the valve outlet.
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- 3- during val ve operation while still providing a reliable seal
duri ng sWoues/35hSs. : In a first enbodi nent of pidrasosiyess i on,
‘there S prOV|ded arotary fluid control valve and flow 5 attenuator
conbi nati on which includes a val ve body having a first port, a second
port, and an i nterconnecting passggeway. A rotating ball control
menber is rotatably nounted within the passageway to control the flow

of fluid, and an attelnatotypdeadgfauil copkioadl meybet,apaet wags is rigidly

mounted in 229 e tatin ‘oating sea
i ncl udi ng a%ggﬁﬁﬁﬂaP sea? ?Qﬁ%p@q g Qé Eﬁg ﬁggﬂ p°glg188ubpegkﬁo t he
annul ar seaVaive Redy: PasEageWay to epabdepufiluidafilowntoopasast fwomh t he
rotating bathesoaaeelinlbe ungeu&;hetaanuhﬂ anal tbni:ﬁeeoaiesﬁent wi th the

bal |

attenua?or

This rigid
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required to obtain a reliable seal during valve shﬁté

off significantly impairs the ability to precisely

position the ball control member which in turn  '

determines the exact fluid flow which is desired in

many instances. An added problem is the need to

provide a noise attenuator mounted within-the fluid

control valve structure. o :

It is therefore desired to provide a fluld

control valve including a noise attenuator and where

there is provided a reliable valve shut-off seal

condition. Furthermore, it is de51red to provide such

a fluid control valve and attenuator combination which

can provide a much lower friction between the ball and

the seal during valve operation so that precise control

of the fluid flow can be obtained.

Summary of the Invention

In accordance with the principles of the

- present invention, there is provided a fluid control

valve having a noise attenuator with spring means
coupled to an annular seal of a ball control member to
provide a reliable shut-off sealing condition. A

rotary fluid control valve according to another aspect
of the invention also provides pressure bz:.anced seal.
means including a spring coupled to the annular seal.

for urging the annular seal in reduced frictional _
engagement between the seal and the ball control member

LA
H



t'he previously descri bed two rigidly nounted attenuators and floating

Sseal s on opposite sides of the ball control nenber can be utilized in
ei t her fl owo3d8r3s4sgli rection. | n accordance wRGT/E@S9S0ERBHd
aspect of the present invention, an attenuator having a plurality of
apertures is floatably nounted within the val ve body passageway and
the attenuator includes an annular seal ‘3%~ nounted in the attenuator in
contact with the rotating ball. A spring is nounted between the val ve
bté?_}/ ggdlo , duMih® wabidoperation while still providing ah reliable

PCT/ US95/ 07724 . -4- t he attenuator.
During the vaJ%%?%uﬁﬁF}%%j??%ﬁfoﬁaé pressure drop across the

attenuator due to the flImda £first|enmbadimant tofe theninventigromthereal |
surface so as jg préPides £asee:0n! £ iuid idantrdd vibidfe AHE FIBW € a preci se

Spoonrol f e Loiaing ball JEIer L00% SIS, varve B VEIVE
the spring carhawingoaefirst piet; caresecoryl [parstsurandlidrd erence and bias the
E)gglcri oti O'nng]?irflﬁ% aﬁ\#\%%é Nad@dewdy f 2% rofhting ball contFdiff
: -member is rotatably mounted within the passageway to
control the flow of fluid, and an attenuator having a
10 plurality of apertures is rigidly mounted in the
passageway adjacent the rotating ball. A floating seal
including an annular seal member and spring means
coupled to the annular seal are mounted in the
attenuator and in contact with the rotating ball so as
15 to urge the annular seal into engagement with the ball
in the valve shut-off position. , '

This rigid attenuator and floating seal is:
particularly useful in a bi-directional fluid control
valve wherein there may also be provided a second

20 attenuator rigidly mounted on the opposite side of the
ball along with a respective annular seal and spring
means floatingiy mounted between the attenuator and the

" ball as in the first described attenuator and floating
seal. This configuration of the invention is

25 particularly useful in the bi-directional aspect of the

| "invention so that a rotary fluid control valve having
the previously described two rigidly mounted
. attenuators and floating seals on opposite sides of the
ball control member can be utilized in either flow

30 direction.

In accordance with a second aspect of the
present invention, an attenuator having a plurality of
apertures is floatably mounted within the valve body
'passageway and the attenuator includes an annular seal

35 mounted in the attenuator in contact with the rotating
ball. A spring is mounted between the valve body and



The features of this invention which are beli eved to be novel are set
forth with particularity I n the appended clains. The invention may be
best : éstood by reference to the foll owi ng descrpeatisasnirs taken in,
-conjunctlon wth the acconpanying draw ngs, in - which like reference
nunerals identify like elenents in t he several figures and in which:
Figure 1 is a schematic sectional view of a fluid control valve in
accordance with the principles 20 of the present invention;

Figure 2 igna aﬁeaﬂaatsé Seﬁthﬂé'tﬁéeWhQ§e open! B8sitibd, CeRb ol val ve of
Figure 1 |IIustrathag ﬁgg iea | g of, the ball ﬁgtrol menber ;

Fi gure 3 | BX§SSBRENREPE 3F£8§§ £ ét PRRATSS “Eoﬁ?rﬁpe & | lustrating
a second efhodi btasesf thbheseal pwayeatomnuhatbaml surface so as Figure 4

5 2 1 29TEB BLRREL! 808 ¥reukdbnoana wBRELAR ShablE bl idosgai ol valve

of Figure stra rnative dynant ¢ Seal ani sm 30
for th8 bafpntoairef ﬁhﬁbﬁptatlng ball member to be abtained.Description

I'n accordaﬁﬁﬁlﬂgtbanbe ahuecbakeStaa bPSssurep&ﬁéﬁ“&cf8¥§n£h8n there is
provi ded a control nenber of a

ba
oy 55 et RiRntoR i Fdaurea BR, LHAE EhR ebing fan qVEERUREo)

devi ce. Figheerémalihingr pressareodifferahcenanidt biasothe seal
into contact with the ball surface.
10 Brief Description of the Drawings
The features of this invention which are
believed to be novel are set forth with.particularity
in the appended claims. 'The invention may be best
understood by reference to the following description _
15 taken in conjunction with the accompanying drawings, in
which like reference numerals idenﬁify_like elements in
the several figures and in which:
‘Figure 1 is a schematic sectional view of a
fluid control valve in accordance with the principles
20 of the present invention; '
Figure 2 is a fragmented sectional view of
the fluid control valve of Figure 1 illustrating a
dynamic sealing of the ball control member;
' Figure 3 is a schematic diagram of a fluid
25 control member illustrating a second embodiment of the
present invention;
Figure 4 is a fragmentary sectional view of a
-portion of the fluid control valve of Figure 3 '
illustrating an alternative dynamic sealing mechanism j
30 for the ball control member. -
Detailed Description
In accordance with the principles of the
present invention, there is provided a dynamic sealing:
configuration for a ball control member of a rotary
35 fluid control valve which includes a noise attenuator
device. Figure 1 illustrates a configuration with two
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-5- at t enuat or s. Flgure 2 illustrates a dynam c seal mechani sm f or
a fluid cogigdissie! ve which is particularly useful for BCTAIBIS@ITI4onal -
fluid flow usage. Figures 3 and 4 illustrate an alternative 5 dynanm c
sealing configuration in a uni-directional fluid control valve which
features a pressure bal anced seal casglition providing substantially no
friction with the ball during flow control, while enabling a reliable
seal i ng engageridnuaitidrd.he HigjuredQr il uetirateshat dghbmic seal : A

fluid control val.ve .10 incl ud e eges 12 and 13 with a
nﬁﬁh fR) %ﬁ\:ﬁ% c%nl‘?:%@i valve 3 %1@?1 G&

passageway 14 ei thér i'On between a first
val ve port 16 partlmhraysemﬁllvaﬂm himdiregtiragdefilid #3OW: i ng

flanges 20, 22,4, pr@ﬁqﬁﬁ%é(g dﬂ&“ﬁ'ﬂlldé%%a&%ﬂ%bphl%@rﬁﬁﬂi%% 10 Mﬂthln a
pi peli ne l_’)S/stem A rot | e bal | control menber, 24 .i.nclydes a

r ot at abl e SshafdYnARighisepling qonfiguratdan,dm &y WRiORires body 28.
The bal | . i(:l.Qﬁtd Wontrdlevaldrd naelitte fenttiramnal p’i(éssdrendﬁar]gnced

t hrough t he baI I | 34.
In the val ve porkél Jitolrﬁra{ﬁ’ovm |nt}‘§t guret%q’%'%n% 23 f‘hﬁ’flé:rtfl has een
rotated so as ttlte maa'lde during flowmentirado |Wh1fllmlet!1mlac&’ﬁldﬁ%°ch t he
passagevay  gealfirf dritpigdnttht WaWHferd Wal 1 Furihs waIvel Isfhithaismen 25

the first port 16 and the second port 18 or vice versa.

- 10 A fluid control valve 10 includes valve body
end pieces 12 and 13 with a passageway 14 for coupling
fluid in either direction between a first valve port 16
and a second valve port 18. Respective mounting
flanges 20, 22 are provided for mounting the control

15 valve 10 within a pipeline system. A rotatable ball
control member 24 includes a rotatable shaft 26 which
in turn is mounted within a valve body 28. The ball
control member 24 includes a channel 30 extending
through the.ball control member 24 between opposite

20 surfaces 32, 34.. .

In the valve open position shown in Flgure 1,
the shaft 26 has been rotated so as to place the
channel 30 in fluid communication with the passageway

14 so that the flow of fluid can be controlled between

25 the first port 16 and the second port 18 or vice versa.
It is understood, of course that the amount of fluid

. flow is controlled by rotation of the shaft 26 by means
of a valve actuator and positioner/controller
configuration in accordance with standard practice.

30 . . often times, very precise control of the

' amount of fluid passing through the control valve 10
must be provided. Fluid flow is shut-off by rotating
the shaft 26 so that the channel 30 is no longer fluid
coupled to the passageway'14. In the valve shut-off

35 position, it is desired that the ball surfaces 32, 34
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rstood, of course that the anmbunt of fluid fldm1is
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Oten tinmes, very precise control of the
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_f|UId passi ng through the control valve 10 nmust be provided.
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for attenuating the aerodynamic and hydrodynamic noise
in the pipeline system. Each of the noise attenuators
40, 42 is dome-shaped and includes a plurality of
apertures 44 forming fluid passageways through the
dome-shaped noise attenuators.

Referring now to Figure 2, there is -
illustrated a preferred embodiment of the invention in
providing a noise attenuator within the_bi-directional
control valve 10 while also providing the desired
ability to precisely control the flow of fluid in the
valve open position while also enabling a reliable
shut-off of the fluid in the valve shut-off position.
The valve body end piece 12 includes a body flange
portion 46 which has a stepped cavity section 48.

The attenuator dome 40 has a perimeter 50
with an outer profile in stepped fashion to match the
stepped cavity 48 as shown in Figure 2. An O-ring 52
is securely nested within a suitable annular depression
in the perimeter 50. The noise attenuator dome 40 is
installed in the valve body end piece 12 by inserting .

- the perimeter 50 within the stepped cavity 48 and

30

35

clamping the two pieces togéther by means of a threaded
bolt 51 threadably inserted into the valve body flange
46 and mounted into the valve body 28. This forces a
bearing plate 53 securely against the flange portion 46
to rigidly maintain the noise attenuator 40 between the
valve body 28 and body end piece 12. '
- Sealing of the ball controcl member 24 is.

provided-by a floating seal configuration floatingly



dpertures 44 formng fluid passageways through the dome- shaped noi se
att enuat ors. Referring now to Flgure 2, there is

i |1 ustr at qgods/B448s erred embodi nent of the invention in 15 RAOWSHNY24 noi se
attenuator W thin the bi-directional control valve 10 while al so-
providing the desired ability to precisely control the flow of fluid
in the val ve open position while alkgae enabling a reliable

shut-off of the fluid in the valve shut-off position. 20 The val ve body
end piece 12 maﬁhuéaSwathQﬁytﬁéaageenuato@ranonwuﬁcmminblwassatheepped

cavity section 4 t h 0
with an outersﬁngFFEbFﬁ g?eﬁﬁﬁamf ﬁ}g ;ﬁggﬁagéhggﬁebégl §§%§a£§V%§$ff; 28
as shown in Fbfiuthe2baldn2®.ri Bgakomesber 36sie an| ynpRIAEISARLhin a

sui tabl e a””“héﬁbgﬁp&ﬁéékEHbl mohﬂtééewpﬁﬁiﬂeaﬁraﬁﬁulahesealsnoaaéfnuator
donme 40 is | nst al ¥ e valv

body_end_pi ec inserting .
t he per|nﬁterSQOWRFFﬁlhnFHBd§Feﬁp§B°E§9FFy¥ﬁ8 aﬂg sea c?ﬁ%ﬂ?ﬁggéhés?mo
pi eces toget hglizby wkehsrekspecthteadadafifiulap| taityhinathely inserted into

t he val ve bodgﬁggﬁuggoﬁlgP 5§gggmggg tgg ggtgFtFﬁnvgkygagg YmdGe This

forces a - secure y-agaln ange portion 46

to rigidy nawathin the gsvisyattenuator 40 between the val ve body 28

?gd body EBS|SESCE 12 f%gggrlng 60 is E?ab ped BEtﬁ?énbﬁhé ﬁaahnaérnenber 24
_ Qo 58 onythe seal h 32% sgognhguragggnwakga%bngfythe

attenuator dome perimeter 50. The spring 60 can be an
annular wave spring, and the seal member 36 can be
formed of nylon, tetrafluoroethylene, or other
elastomer or suitable metal material. :

15 - : As shown in Figure 2, the spring 60 on the
seal holder 56 biases the seal 36 against the ball
surface 32 in accordance with the invention, with the
valve 10 in the open position where the channel 30
communicates with the input fluid flow from the first

20 . port 16. The sealing member 36 and the spring 60 are
adjusted in size and spring force to enable a minimum
of friction between the sealing member 36 and the ball
surface 32. This provides the desired precise control
operation during normal fluid flow. Also, when the

25 valve 10 is placed in the shut-off position where the
channel 30 no longer communicates with the valve body
passageway 14, the pressure of the blocked fluid flow

- in the passageway 14 acts on the seal holder 56 so as
to cause the seal member 36 to securely engage the ball

30 surface 32 and provide a reliable shut-off condition.
If desired, an O-ring 64 may be used to prevent fluid
leakage around the seal holder 56. o

The dynamic seal of Figure 2 can be used in a
dual seal configuration as in Figure 1 and may also be

35 used with fluid bleeding to verify dual seal integrity
as in ﬁ double block and bleed configuration. The
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-7- mount ed wit hin the attenuat or and whi ch i ncludes the

menber g,g,‘g)sg‘?s@ cally engaging the ball surface 32

.menber
annul ar se
56 is

'S an annul ar seal - menber insertably nounted wthin
al holder 5 56 which includes a shoul der 58. The seal
sized with respect to an amugyl ar cavity in the atten

dore periheter 50 so it can slidably nove within the cavity.
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and a stop
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of _nyl on,
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e sp
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r ace 32

seal

Obct/oSoshds 24. Seal
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uat or

| der 56.
ring 60
f or med
net al
e
in

accordﬁncecﬂﬂFﬁlﬂﬁéglﬁv@HPPEﬁc #ean PHEtlculaV&YvédEBtﬁhlﬁh§°6pen posi tion
where the gharagredfional €06WUBECELRSAVARE whechnpﬂbviausdzékew1fron1the

first 20
adj usted i

24t 285x o PRB1 1 ngnP P c SR FEAGBAER LW ER: R B2 gfEFpm,

tion

bet ween t hbadtarotgtieonbwhilé pndvudenbahlmuch movef seguB@. Thi s provi des
egigﬁbsgnggpgﬁght dgrlﬁaeggibﬁusﬂuFngfnornal fluid flow Also,

the desire
when the 2
channéf 30
the pressu

15

the's osition where the

S
no IongerTBBnﬁEHFéaFE§tﬁPihvﬁﬁgevapvénﬁéﬂ9es a vpd¥Sageway 14,

béagf 7ehnabliagkadphkEageh9\W74 for communicating fluid
between an input port 76 and an output port 78. A ball
control member 80 includés a channel bore 82 and a
rotary shaft 84 for placing the valve in an open
position with the channel 82 communicating with the
passageway 74 or in a shut-off position where the
channel 82 no longer communicates with the passageway

74 and the ball surfaces 86, 88 securely engage

20

25

respective seals in the valve body.

As can be seen fromrFigure 4, in this
alternative configuration, the seal mechanism includes
seal material embedded in the dynamically biased and
floating attenuator structure instead of the rigidly
clamped attenuator and dynamically biased seal 54 in

the seal holder 56 as previously described in

connection with Figure 2.
In Figure 4, the valve body 72 includes a

.stepped cavity portion 90 at the downstream side of the

30

35

valve, within which there is mounted a noise attenuator
92 having a series of apertureé"Qh; A perimeter
portion 96 of the attenuator 92 includes an annular
groove 98 within which is mounted an annular seal
member 100. An outer shoulder 102 is provided on the
attenuator perimeter 96 so. as to accommodate an annular
wave spring 104 mounted between the shoulder 102 and a

‘flange stop wall 106 of the valve body. An O-ring 108



iI'n the passageway 14 acts on the seal holder 56 so as to cause the
seal nenber 36 to securely engage the ball 30 surface 32 and provide a
reliable s aspkfsgcondi ti on. I'f desired, ‘an O-ring 64 pepubssoazdd to
pr event fIanF | eakage around the seal hol der 56. . The
dynam c seal of Figure 2 can be used in a dual seal configuration as
in Figure 1 and may al so be 35 wused withekluid bleeding to verify dual
seal integrity - as in a-double block and bl eed configuration. The

WD 95/ 35458 . prevents fluid- leakage around the séXT/ UDH/deEixed, a

- 8- dynan1c se u C t |
at t enuat or / sea¥o¥ n° %g#llﬂﬂﬁg%’g %&Eﬁeéa?g df'a gguwdréélﬁ%?gér%\]&nﬁmysng\?ve
be made to Fi goaterBahncan, be utilkzedito tprevent debuis rEne® a I uid

control valve &8y 1écem§amleaeaséwaxaréehéﬁfémp@éh@ylﬁwc@cﬁa@w for

uni -directional flop [uid a

|
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passageway 74 comuni Cat
block and bleed seallng is desired.

_ Referring to Flgure 4, it can be seen that
10 when this embodiment of the invention is used as an
outlet seal/attenuator stage at the downstream side of
the valve, the fluid flow in the indicated direction
will provide a préssure-drop across the attenuator 92
to bias the seal member 100 away from the ball surface
15 86 when the valve is opened, thereby decreasing the
seal friction and wear. It is desired that the
pressure drop should egqual or be slightly greater than
the spring force to ensure that there is no engagement
of seal 100 with the ball. This provides precise fluid
20  control to be attained.

When the ball is closed and the channel 82 is
no longer communicating with the paésageway 74, the
pressure drop across the attenuator is reduced so that
the spring 104 overcomes the very small remaining

25 pressure difference and biases the seal mechanism 100
into contact with the ball surface 86.
Therefore, in accordance with the principles
. of the present invention, there has been provided a
very reliable dynamic seal configuration for fluid
30 control valves useful for either desired uni-
directional or bi-directional flow and uni-directional
or double block and bleed sealing.
The fluid control valves with attenuators
~ described herein can be used to control various fluids,
35 including liquids and gases. Attenuator hole diameters
‘of about 0.125 inch (0.318 cm) have been used in '



bet ween am i nput port. 76 and an output port 78. A ball =~ control nenber

80 includes a channel bore 82 and a rotary shaft 84 for placing the
val ve i g pen 15 position with the channel 82 comunpegdiustsi s h t he

- passageway or in a shut-off position where the channel 82 no | onger
comuni cates wth the passageway 74 and the ball surfaces 86, 88
securely engage respective seal s_{gLthe valve body. 20 - As
can be seen fromFigure 4, in this . alternative configuration, the sea

msghanlsrr}: 9{:@6 es. ﬁtSfﬂ ar?égrtﬁé sabeglt d@ndrd mfﬁm%hha;éymmétarbl ?sed |
an oa attenua ructure instead o e ri cl anpe
att enuator ¥RY 8 yRSnP aﬂ“?ﬁ)i%ﬁ%’ﬂe et ShoF nlbguids h@%e‘g?f?%lw 56 as
preV|oust Hescflbpdcial shape ctoeimprovei aht fF+cavit&tion n

Fi gure 4, §¥%§n9€dy stb”céggﬁératha? ﬁéﬁﬁgﬁﬁ %§%¢éa portion 90 at

-t he domnstr € is nmounted a
noi se a$ten@ﬁ?éﬁu390rs92°hh§¥n§h%P§%r$@@hoﬁsaﬁkﬁtu¢e%1®4be user i net er

portion 96 ﬁ&rt’eﬁeaéﬁﬁﬁaeéow 9, pagiﬁéeehenbannul aFurtherBbLeyei®8 W t hin
which is nDunt d an er shoul d 102 is

provi ded on*fh@esire ?ﬁ@ uﬁPﬁrsﬁﬂ?lﬁﬁfg? B%F%olﬁsu?%gaﬁﬁﬁnﬂﬁﬁ%t% an
annul ar 35 thavembpdimgntS4showunt to Pigures 2 handhdusdeas19@ and a

flange stoppygihi2Q6m2hublEciPiNG BOSYs 4MaCint88tdPP requirements
10 and lead to greater product flexibility.

The foregoing detailed description has been
given for clearness'of'understandiﬁg-only, and no
unnecessary limitations should be understood therefrom,
as modifications will be obvious to those skilled in

15 the art. ' '
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seal merewobsses of an TN ﬂmﬁl‘llllllf Sealing ol aumssanbe.

utilized to prevent debris*frfom" " coIIectlng in the seal nechanismcavity
;and to prevent 5 possible tone generation which woul d be an undesired

noi se source. A standard spring | oaded-hall seal 112 I's nounted at the
upstream si de of the valve if double bl ock and bl eed sealing is
desired. WE CLAIM: Referring-to Figure 4, it can be seen that.-10 when

this enbodi nent of the i Jnvent 'rQﬂ:drir lﬁh %o?ﬂ:ro Ig&,ﬁse@m@ttenuator
€ va

stage at the. domnstreanlslde of ow 1 n the

i ndi cat ed di r &&tespator %ﬂqlqﬁr@\ﬂfdé’rﬁvﬁ*%rr@%a@&eaéﬂ@éé fRe&Wat t enuat or
92 to bi @dﬁ%fmaltu@@mlmlwbmgﬂ@-ball surface 15 86 when

t he val ve i s" opened, thereb Si the eal rlctlon and wear. |t
i s desire® that the . Pés &’é’%g’ s‘ﬁ‘&lad feic}]f% PSFte 35 great er
t han t hep&qmﬁ.ngﬁd)raae mn'.ee:rmc:ﬂaalg uiassag&waryo engagenent of

seal 100 with the ball. Tsd?slr%pzxﬁg%q% g fil U's‘l %Oval%mbré&br é%dbe

att ai ned. 'S c ose the chann

no | onger confdtatatley wiithin waish Wawﬁn%a valver shafrofdr op

across the at tpeiai&h@rn ito EaAst YpdrPosition Fors Ronteold4ngy eheones the
very smal0 |n|§%t%% sur dif.ference and blases t he seal nechani sm
10,¢ o T wig

100 sﬁ]‘tdf DASSagev Ther ef or e,

|n accordance with the MMIahqdnnator mounted in sald passagewvay

' adjacent said ball, sald attenuator including a
plurality of apertures for attenuating the noise
generated by the flow of fluid through said passageway;

15 : an annular seal mounted in said attenﬁator_so
as to contact said ball; and

spring means coupled to said annular seal for

urging said annular seal into engagement with said ball
~in the valve shut-off position.

20 2. A rotary fluid control valve and noise
attenuator combination according to claim 1 including,
a second annular seal mounted in the
passageway and contacting said ball on a side opposite
from said first annular seal; and
25 second spring means coupled to said second
annular seal for urging said second annular seal into
- engagement with said ball in the valve shut-off
‘position. '



of the present |nve een provi ded a very reliable
dynam c seal config M[Hiuu Wlﬂll Em control val ves useful for either
desi r edweyvssass . di ¥ di rect ional flow andeonusssioresst i onal

-or doubl e bl ock and bl eed sealing. - The fluid control valves
W th attenuators descri bed- hereln can be used to control various.
fluids, 35 including liquids and gasgs~. Attenuator hole dianeters

of about 0.125 inch (0.318 cm have been used in WO 95/ 35458

PCT/ US95/ 07724 3. A rotary fluid'contfol vdlve and neiséot ypes. For

gases the %@ﬁéﬂ%g&ﬁﬂ%ﬁl RUEEEbrai ing 1O {:f'afxﬁ Pflﬁéﬂ{i x‘i’%a”?ter: For

liquids th specl a 0, 1 nproye an avitation
per f or mance. Al so, raah%¢CQm@nathenw%ﬁ@rsn9$@€e® inggatfuat ors, ot her

shapes suchp@ésé@&afoaajiaeenﬂseﬂm bali 0ind hén sthé as azleap@ﬁée t he

bal | . Fyrth d that 5 d f
bgt h Oféjl' Pr?rrlﬁree%*'f%oﬁ+ﬁ“t§€5 'E?eﬁ, F?gh? e§eeﬁgﬁﬂedaﬁ€§‘6u3€8{'g I S use or
mnimze nvmndrmdlmqng plstality ofivapestyresqfior cathesudtingathiel ead to

great er ﬂgﬁf féﬁﬁéf&ié&yby the flow of £1di& éﬂigﬂgﬁngagﬁta'|6d

descriptio
passageway.

4. A rotary fluid control valve and noise
10 attenuator combination according to claim 1, for
providing a bi-directional fluid control valve,
including, ' '
a second attenuator mounted in said’
passageway adjacent said ball and on the opposite side
15 from said first attenuator, said second attenuator:
including a plurality of apertures for attenuating the
flow of fluid through said passageway;
a second annular seal mounted between said
second attenuator and said ball; and
20 : ' second spring means coupled to said second
annular seal for urging said secdnd'annularfseaininto
engagement with said ball in the valve shut-off
position.

5. A rotary fluid control valve and noise
25 attenuator combination according to' claim 1, wherein
- said attenuator is rigidly mounted in said passageway
" and includes a perimeter portion with an annular cavity
facing said ball and adapted for receiving said spring
means.



given for clearness of understandln onI , .and no unnecessary
linitations shoul d be mﬂnﬂﬂ%wl Eum onmy as modifications will be
obvi ous t owinissssssski | | WD 95/ 35458 PCT/USISHTI24
PCT/ US95/ 07724 VE CLAI 1. Arotary fluid control
val ve and noi se attenuat or .conbi nation providing reliable fluid flow
shut -of f, the conbi nation conprising: 513~ a val ve body having a
first port a second port, and an interconnecting passageway;

a ball rigidly mounted i6. s cratame fHomd gentrol vadve andk nAise n said
ot ol g ( RrSpiRyer N tation amdi""& b e oy, a1 on 10/
oW 0 ui rou s an
attenuator nolAR AARRLAG; $eHL NoMRTSL bslgdjg:éagﬁ:tea%ﬁ% jsaidy; g
attenuator i nqixminlwr acav:.typlsaiadiargmmfaxamahrrmsldar ixtctlardiantg ng t he

noi se. 5ge (%&y’é&@g{ﬁ c%a{& ﬁh&ig{ngghfaJd passageway; 15

an annul ar sea I n sa enua as to contact said bal
and sprlng means coupl ed to sald annul ar seal for urglng_

said annul ar seal into epgagenestary t#$8d ditrol valve and noise
attenuator combination according to claim 6, wherein
said annular seal holder includes a shoulder for

trapping said spring in said annular cavity and biasing
10 said annual seal holder and annular seal towards said
ball.

8. A rotary fluid control valve and noise
attenuator combination according to claim 2, wherein
said attenuator is floatably mounted in said

15 passageway. '

9. A rotary fluid control valve and noise
attenuator combination according to claim 8, wherein
said attenuator includes a perimeter portion with said
annular seal retained in said perimeter portion.

. 20 10. A rotary fluid control valve and noise
attenuator combination according to claim 9, wherein
said spring means is mounted between said attenuator
perimeter portion and said valve body for biasing the

. annular seal towards the ball.

25 : 11. A rotary fluid control valve and noise
aﬁtehuator combination according to claim 10, wherein
said fluid flow enables a pressure difference across
said attenuator to overcome said bias and substantially
disengagé the annular seal from said ball.



Arotary fluid control

i n the val ve shut-off p05|t|on
val ve and noi se attegmmum “MM] accordl ng to claim1l incl

udi Ng, wo 95/35458 a se mount.ed i n t hBCT/USSNIZHagenay
~and contacting said ball on a “si de opposite fromsaid first annul ar
seal ; and 25 - second spring nmeans coupled to said second
~annul ar seal for urging said second anpgdar seal into engagenent with
said ball in the valve shut-off posi ti on. . WO 95/ 35458

PCT/ US95/ 07724 12. A rotary fluid controllfalve and noise 3. A

rotary f'“'QtE?HQEQBrVébﬁﬁlﬁgglﬂﬂ'Bﬁov1d1n§t£25¥§£ a?fﬂ?&”fi%@” accor di ng

toclaim1l nounted in said
passageway EbPEC@ﬁf anfidlewl Erifbien dnringpoetasyseeptrel of rbhesaid first |

attenuator, r3gid £26Q)dtAb! 8HBEAARtion cb ﬁfﬂéiﬂ? a plurality of apertures
for alignuaiing the . 0oloB.g5NELELa] BVellEal LQ1aE! LI pigsrouan said
outlet, and an interconnecting passageway;
a ball rigidly mounted in said valve body and
" rotatable within said passageway from a valve shut-off
positiop to a valve open position for controlling the
10 flow of fluid from said fluid inlet to said fluid
outlet;
an attenuator mounted in said passageway
adjacent said ball, said attenuator including a
o plurality of apertures for attenuating the noise
15 generated by the'flow_of fluid between said fluid inlet
and said fluid outlet; ' '
an annular seal mounted between said
attenuator and said ball; and
_pressure balanced seal means coupled to said
20 annular seal, said pressure balanced seal means (1)
urging said annular seal in firm sealing engagement
with said ball in the valve shut~off position, while
(2) urging said annular seal in substantially less
engagement with said ball in the valve open position so
25 as to provide low friction between said annular seal
and said ball during rotary control of the fluid flow.

13. A rotary fluid control valve and flow
attenuator according to claim 12, wherein said
attenuator is floatably mounted in said passageway.



4. Arotary fluid control valve and noise 10 attenuator conbination

according to claiml1, for |directional fluid control
val ve, wo 9553488 NY., ”“IIIﬂ"m\" ”EE nd attenuator mPGRUSISATI24ai d
passageway adjacent said ba e opposite side 15 fromsaid first

att enuat or, sald second at.tenuat or including a pturality of apertures
for attenuatlng t he flow of fluid thseugh sai d passageway;

a.second annul ar seal nounted between said second attenuator and said
bal | ; | and 2|0 14s.ecand:mﬁy1g51nﬁahs:armrpdledraﬂoresaimﬂ aoised

annul ar sea 0 al ngagenent with
said ball in teh E ‘??/ shu F,ﬁ,é‘%é‘%lﬁ,?{ g WHé}teq'n saidho g A

rotary fluid cattemhates vm%\hdieﬁ)léep%metﬁq ARRRian iR r?ét%don accor di ng
to claiml, V‘"’Eﬁﬁ&i‘ar seaP ¥ kAR U Waid pdriinltermpotitibri.n said

passageway includes a perinmeter portion with an annular cavity
facing said ball and adapted for receiving said spring means.
WO 95/354&8 15. A rotary fluid control valve and noise

attenuator according to claim 14, wherein sald spring
means is mounted between said attenuator perimeter -
portion and said valve body for biasing the annular
seal towards the ball. '

10 16. A rotary fluid control valve and noise
attenuator according to claim 15, wherein said fluid
flow enables a pressure difference across said
attenuator to overcome said bias and substantially
disengage the annular seal from said ball.

15 17. A rotary fluid control valve and noise
attenuator according to claim 12, including, '

a second annular seal mounted in the
passageway and contacting said ball on a side opp051te
from said first annular seal; and

20 second spring means coupled to said second
annular seal for urging said second annular seal into
engagement with said ball in the valve shut-off
position. :



-'13- 6. Arotary fluid control valve and noi se

att enuat or conbi nati on according to:.clai-m5, including an annul ar seal
- hol der sl i ¢afysyssqggunt ed within said annul ar cavity, saiRCTWSIOZR4seal
hol der including 5 means for retaining sajd iﬁnular seal .
7. Arotary fluid control valve and noi se / 4 attenuator conbination
according to claim®6, wherein sai d annul ar seal hol der includes a
shoul der for trapping said spring in said annular cavity and biasing 10
sai d annual seal holder and annul ar seal towards said bal |
8. Arotary fluid control valve and nngﬁg L. attenuat or conbi nation
according to claim2, wherein sai ‘enuator is floatably nounted in
said 15. passageway. 9. Arotary fluid control valve and
. noi se attenuat or conbi nati on according to claima8, wherein sai d
~attenuator includes a perineter portion with said annul ar seal
- retained in said perineter portion26 20 10. A rotary fluid
‘control valve and noi se
28
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attenuat or conbi nation according to claim9, wherein said spring nmeans
I s nounted between said attenuator . perineter portion and said val ve
body for binasésmsedshe annul ar seal towards the ball. POT/US95/07724

11 Arotary fluid control valve angagpise attenuat or conbi nation
according to claim10, wherein i/d4 1 uid flow enabl es a pressure

di fference across. said attenuator to overcone said bias and
substantial ly di sengage the annul ar seal fromsaid ball. WO

95/ 35458 PCT/ US95/ 07724 ' -14-

12. Arotary fluid control valve and noi se attenuat or conbi nation
providing reliable fluid flow shut-off and low fricti.on during rotary
control of the fluid flow, the conbination conprising: 5 a
val ve body havin uid inle | uj » :

I nt er connect g passag , balfl rigidly nounted in id
val ve body d rotatable within gai assagqway from a valve shut-&f -
position to val ve open position fo ontxol INJg the 10 flow of flu
fromsaid fluid inlet to said fluid
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outl et an attenuator nounted in said passageway

adj acent said ball, said attenuator including a plurality of apertures
for attenuaﬁo@gmygp noi se 15 generated by the flow of fl ui ¢clyriseseréai d
fluid inlet and said fluid outlet; an annul ar sea

“nmount ed between said attenuator and !a(pd ball; and :
pressure bal anced seal neans coupled to said 20 annular seal, said
pressure bal anced seal neans (1) urging said annular seal in firm
seal i ng engagenent with said ball in the valve shut-off position, while
(2) urging said annul ar seal in subst%ﬁ{tgl y | ess engagenent with said
ball in the valve open position so 25 A t~@ provide |ow friction between
sai d annul ar seal and said ball during rotary control of the fluid
flow. 13. A rotary fluid control valve and. fl ow
attenuator according to claim 12, wh in said attenuator is floatably
nounted in said passageway. 5/ 35458 20 '
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14. A rotary fluid control valve and noi se attenuator according to
.claim 13, wherein said attenuator includes a perinmeter portion with
said - anW@I9585458al retained in said perineter portion. SPCTUS95/07724

'15. Arotary fluid control valve and nojse attenuator according to
claim 14, wherein said spring means % € 4ounted between said attenuator
peri neter portion and sai d val ve body for biasing the annul ar - seal
towards the ball. 10 ' 16. A rotary fluid control valve and
noi se attenuat or according to claim 15, wherein said fluid flow
enabl es a pressure difference across said attenuator to overcone said
-bias and substantial | di sengage the annul ar -seal fromsaid ball. 15
17. A rotary flys®f contr | ve and noi se-- attenuator according to
claim 12, incl ufing, a se anp, NOUNt gl
passageway and jcontacting said ba a Syde\ppposite m sai d f N\ st
annul ar seal; gnd 20 . . sekond\sprNngfneans coupled to said sedpnd
annul ar seal fpr urging said second nulPar sepl into " engagenent wig h
said-ball in tfhe val ve shut-of f pBSi t NQN. '

‘\;22;;/ﬁ _ SB

100

>\\\\\\\\
7

98/
N

N AN S
[ &
4 | -
o &}
© &
S. o
® > Eg EB
< — Q
O R &
L
-

a4

P o

76—




