2197395 PRESSURE ENERG ZED ROTARY HYDRAULI C SEAL This invention relates
generally to rotary seals. In particular the invention relates to nornmally
§on-contacting 5 seals coaxially di sposed about a rotating menber, which
when actuated by hydraulic pressure, seal about an external cy- l|indrical
surface-of the rotating nember. Mre particularly, the invention relates to
a pressure actuated hydraulic seal for _comunicating hydraulic Zﬁl.gq%g:;a
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seal i ng sur- fdceé Mhen no pressure’is appll and sé€als only en

shows a stationary ported member sealed with respect to a

rotating member for directing hydraulic fluid to the rota-

20 ting member in order to control a valve in the flow path of

the rotating member. The seals between the stationary member
and the rotating member are continuously contacting O-ring
seals which may suffer'thermal runaway under féqui:ements
of high rpm and pressure necessary for such kelly valves.
25 As the Daniluk apparatus illustrates, standard hy-
draulic seals for sealing between a stationary member and
a rotating member are in constant contact with the sealing
surface of the rotating member. Relative motion of the sta-
tionary member with the rotating member results in wear on
30 the seal and the sealing surface of the rotating member
along with frictional heating. As surface speeds increase,
the frictional heating can be sufficient to degrade and
eventually destroy the seal through oVerheating.
It is an object of this invention to provide pressure
35 actuated sealing apparatus for a path of pressurized fluid
from the stationary member to the rotating member so that
the seal of the stationary member clears the sealing sur-
face when no pressure is applied and seals only when



-2- pressure is applied with the result 'that no degradation of t he ,seal
through heating effects results when pressurized fluid is not applied. It

i s anot her object of the invention to provide sealing apparatus between a *
stationary nenber and a rotat- ing nmenber for applying pressurized

hydraulic fluid to a valve of the rotating nmenber while sealing between the
rq- tating nmenber and the stationary-n2nber only when pressuri- “zed
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cylindri cal n&i&aemymuimwlﬁlmdﬁam@ppdligﬁosed bet ween said two sealing
surfaces, and at | east one passage between said outer surface and said
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a cylindrical member having an external diameter and
adapted for rotation about its longitudinal cylindrical
axis, ' - ' _
a port through an external cylindrical surface of
said cylindrical member, said port having an axial width
on said external cylindrical surface, said port communicating
“with a conduit in the wall of said cylindrical member, said
conduit adapted to receive pressurized hydraulic fluid,
a deformable member having
an outer surface, |
two inner ring sealing surfaces axially sepa- _
rated from each other by a distance greater than said port L_)
axzal width, said inner ring sealing surfaces in the undeformed state
of said deformable member hav1ng an internal diameter slightly greater
than said external dzameter of said cylzndrxcal member,
an annular channel disposed between said two
sealing surfaces, and '
~at least one passage between said outer surface

and said annular channel,

- a seal retainer means non-rotatingly coaxially dis-
posed about said exterior cylindrical surface of said
cylindrical member, said seal retainer defining a retaining
slot, | -



sai d seal nenber di sposed wit'hin said retaining slot with sald t wo seallng
surfaces of said seal menber facing said cylindrical menber exterior
surface while being axially disposgg on opposite sides of said port of said
cylindrical menber, primary sealing neans disposed radially inwardly from
said outer surface of said seal nenber for sealing said seal nenber with
said slot, whereby application of pressurized fluid to said outer surface
of said seal nenber causes it to deforminwardly until said two inner ring
seal ing surfaces seal against said exterior cylindrical surface operably
pravi-ding a seal ed fluid comunication path to said conduit of said
cyITﬁdrlcaI menber via said passage and sai d channel of said seal nenber.
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and the port in he C cal .,nenber. The seal ring iIncludes two inner
ring seaplng é 3@ (%d seal meﬁier causes it téJdeform inwardly

until said two inner ring sealing surfaces seal against
said exterior cylindrical surface operably providing a
- sealed fluid communication path to said conduit of said

cylindrical member via said passage and said channel of
said seal member.

The apparatus includes a deformable seal ring co-
axially secured by the seal retainer about the external cy-
lindrical surface of the rotating member at the port through
the cylindrical surface of the rotating member. The seal

~ring has a cylindrical surface of the rotating member. The
seal ring has an internal diameter which is slightly larger
in its undeformed state than the external diameter of the
rotating member. The seal ring includes one or more in-
ternal conduits or passages between its outer diameter and

- its inner diameter. An hydraulic valve is provided for
applying the pressurized hydraulic fluid to the outer dia-
meter of the seal ring, causing it to deform into sealing
contact with the external cylindrical surface of the shaft,



ces axially separated from each other-by ‘a di stance greater than’the axi al
wi dth of the port. An annul ar channel is disposed between the two séaling
surfaces of the seal ring. 10 The ring is axially disposed with respect
to the port of the rotating nenber such that the two sealing surfaces are
on opposite sides of the port. Primary seals are placed radially inwardly
fromthe outer dianeter of the seal ring for sealing the ring with 15
respect to the seal retainer. Theeffectiye piston area for deflecting the
seal ring is determ ned by the external Seal ring width and the external
di amet er of thelThe iseal mind stheyrby matahiishes ahbridcenmumicatidn ri ng

outer di ameter pdiifed®l e | SWRECL TGl phed AULEzdE KPPraCRlc CHTEIAT SE@NaR: at's
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system secondatispesgd hetween | the t¥e sealing Bprfacer ebtEhecserl ring.

provi ded afga diparBtfigSiglaeialhpniidsipdsed wikh préspedt seal thi@nbert dhethe
effective piston area under, the seco ry..,seals is sppller than the piston
area atop the p‘??%‘fﬁ’%é&?‘gb?ﬁﬁ%% ‘fq}ﬁ r'}h%a?‘ﬁ%ts%aggng TFFFCFRNTFS PQr ge
net inward for osppesite sisdes opbdthe peftect the seal ring. The objects, ,
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nuner al s i ndi ceouter |diamgkex sefirthereal ring i fexissealing theowipenvish
the inventjHn i SeShove t&ftNdigdal retainer. The effective piston area for
' deflecting the seal ring is determined by the external seal
ring width and the external diameter of the primary seals.
When pressure is applied at the seal ring outer diameter,
the total inward radial force is the seal circumference at
20 the primary seals'multipliea by'the seal ring width. For
applications of the apparatus capable of delivering high
flow rates relative to the seal ring passage areas, the
pressure drop through the passages is sufficient to lower
| thé préssure.beneath the primary seal to cause only a small
25 radially outward force on the seal ring, thereby insuring \;/
that the seal ring has enough net inward radial force applied
to it to cause its two inner ring'sealing surfaces to seal
against the rotating shaft. -
For seal rings'of relatiVély inflexible material, or
30 a low volume hydraulic systemn, sécoﬁdary sealé for sealing
the seal ring to the retainer is provided at a diameter
_smaller than‘that‘of the primary seal”member._The'effective
piston area under the secondary seals is smaller than the
piston area atop the primary seals thereby insuring that a
35 sufficiently large net inward force can be developed to
deflect the seal ring.
The objects, advantages and features of the invention
will become more apparent by reference to the drawings



5 Figire 1 is a side’view, primarily in section, of a renotely
control |l able valve for a flow path of a rotating nmenber with normally
pon-contacting seals for applying pressurized hydraulic fluid to an
actuator nounted with the rotating nmenmber; 10 ' Figure 2 is an

enl arged. secti onal view of an hydraullc seallng mechani smin which normal |y
non-contacting seal rings are dlsposéd about the cylindrical surface of a
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drilling rig ps@allymsayleséa@éémr é& whigBr neEBad Ly nsgrﬁwn 'ét%‘agvéeéé by
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threads 102 a knovv% %et h%se Qf s% |rn the drilling art. 35 The

remotel y oper P 1&or3ERgs ffi*4 kel ly attached above or bel ow
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ring as it enc1rcles the rotating member;

Figure 4'15 a section taken along lines 4-4 of Figure
1 showing a cross-sectional view of push-pull pistons
cooperating with a pinion gear attached to a valve shaft of

20 the rotating member; -

Figure 5 is a partial cross-sectional view of a seal
ring in its relaxed state showing no contact with the ex-
terior cy;indrical surface of the rotating member; and

Figure 6 illustrates the state of the sealing ring

25 after hydraulic pressure has been applied to its exterior
surface operably deforming it into sealing engagement with
the rotating member.

Figure 1 illustrates a remoteiy operably valve 10;
according to the invention. A preferred embodiment of the

30 valve 10 is its application as a drilling'rig kelly valve.
In that application a drilling rig kelly may be secured
either above or below the valve 10 by threading with either
the top internal thréads 100 or the lower external threads
102 as known by those of skill in the drilling art.

35 The remotely operably valve 10 rotates with a kelly

| '~ attached above or below tubular housing 12. A flow passage
14 extends the length of the tubular housing 12 and of
course communicates with the drilling fluid system of the



di sposed in the flow passage 14.to prevent flow through the fIOM/passage

as illustrated in Figure 1, or to allow flow 5 throdgh it as when’ t he
valve is turned ninety degrees about its lateral. axis. Qther valves may of
course be used instead of a ball valve. Turning valve 20 by ninety degrees
al i gns opening 21 of the valve 20 with Phe fl ow passage 14 thereby al Lowi'ng
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Figure 4 illustrates in more detail the operation of
20 pistons 104 and 106 and their connection to pinion 112.
Piston 104 is disposed in a chamber 116 and includes a top
face 118 and bottom face 119; The top and bottom faces 118,
119 are'connected by a member 140 having a rack 110 enga-
ging one side of pinion 112. Piston 106 is'disposed in a
25 chamber 114 and includes a top face 120 and a bottom face
' 121. A connecting member 142 between faces 120 and 121 in-
cludes a rack 108 engaging the other side of pinion 112. o
The pistons are connected to pinion 112 such that when
piston 104 is in the downward position, piston 106 is in
30 the upward position in their respective chambers 116 and
'114, and vice versa.
As 1llustrated partially schematically in Figure 4,
hydraulic condults cl extend from port 16 to the chamber
114 at a pos1tlon facing upper piston surface or face 120
35 and to the chamber 116 at a position'facing lower piston
surface or face 1;9. Hydraulic conduits C2 extend from port
18 to the chamber 114 at a pcsitien faeing lower'piston
surface or face 121 and to the chamber 116 at a position



< 6- faC|ng upper piston surface 118. ‘Pressure actuated seals connect to
statlonary con- duits 96 and 98 to ports 16 and 18, which rotate with hou-
53) sing 12. Such seals are illustrated in Figures 1, 2, 3, 5 and 6 and are
‘di scussed in detail below. A three position hydraulic valve 22 connects
conduits: 98 and 96 alternatlvely bet wegn a high pressure line P and a drain
l'ine D of a pressurized hydraulic source S. Wen the valve 22 is in the 10
cl osed positi ofRaENg |YPRET Ristomispriaassdik® is applied via port 18 and
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of ~pi st on reviou e champers and 114 is
_dl\sgct ed to tH! l-% '?é 9;5)(}1"@@%% lec@d'&u %9 O tad e d tho Ryt
96. 15 5 s:.rﬁgt]e? tShechy ad esel sh aar ) il ushwesck etdd m—ha‘mjumd lpogi,tixgns
illustrated inyfd Girend. af&%{yﬂ.{%géi G Y et 142 Hed bl g{ Q-.% to e £G er

pOSItIOﬂ and the_pistons remain 1n therr ositrons as

i I1ustrated.  IBy4xavkiqieralye &P qonapats, fapdulss Wﬁdra@uﬂ |9(§ \ﬁé-lhﬁ@nzzuwly
noved to 20 pdtweden DI g aie MW idnd L Hi% 'l&n’éo@ iggd avi a

conduit 96, port 16 and Cl and acts i nst fac 2Q .of piston 106
and face 119, %ﬁ?ﬁ?ﬂzﬁéﬁy#%%%ﬁ% "g‘r? euﬁ’aejéfl?cl‘?zaéﬁ 3R ttdens
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rotating retainer 69 an
sired to open valve 20, hydraulic valve 22 is moved to

20 the open position and hydraulic pressure is applied via
 conduit 96, port 16 and conduits Cl and acts against face
120 of piston 106 and face 119, driving piston 106 down
and piston 104 up. Such action turns pinion 112 causing
ball valve 20 to be driven to its open position. Hydraulic
25 fluid previously in chambers 114 and 116 is driven via con-
duits C2 to the drain of supply S via conduit 98. The hy-
e : draulic valve 22 is then returned to the center position.
Figures 2 and 3 illustrate the hydraulically actuated
sealing mechanisms which couple non-rotating conduits 96 and
30 98 to conduits Cl and C2 which rotate with tubular housing
12. A top rotating bearing retainer 69 is fixed to housing
‘12 by means of threaded bolt or anchor pin 88 and rotates

with housing 12. Lower rotating bearing retainer 67 is
fixed to housing 12 for example by welding. A non-rotating

35 outer seal retainer 44 is coaxially disposed about the
exterior surface 90 of housing 12 and is rotatingly suppor-
ted by upper bearing assembly 74 and lower bearing assembly
76 with respect to upper rotating retainer 69 and lower



-7- rotating retainer 67. A defornmable seal ring 32' is disposed’infan
annul ar retaining slot 46 defined by the annul ar spac€ between annu 5 | ar
extension 47 of outer seal retainer 44 and a |lower re- tainer ring 70..
Simlarly, deformable seal ring 32 is dis- posed in an annul ar retaining

sl ot 49 defined by the annu- |ar space ljetween annul ar extension 47 and an
upper retai- ning ri.ng 72. .10 Sealing is provided between rotating
top bearing ret aﬁtﬁ'é’r% E& Atk §t7i‘onary ‘outer seal retainer 44 by neans of
face seal 82. Sealin@d ketfiogmabiliee sealerisgnl3 2'etis ddspbseshdrhansianguland s
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fabricated of . deformabl e, flourine containing resin nmateria
known as the t?%%%%%ﬁ%ﬁb”ﬁ%ne, TEFLON. In.a preferred enbodi ment of sea

rings 32 3® and 32'SealimgTam @Yavdded detweencingtatday Wwarh bearimg ass,

but resilient rifidldd &o5Wnet mdﬁ&éra'o?&etie s¢3A0 1@t a39R)r 144 By R Al S
Figure 5 shows se? rlg%%¥2|r1|ts yndefor- red or rel axed staté. As Figure
5 illustrates, ¥h&FaSneeadi Sfer Sealing hgtwess CReS S6a3dg reLainer 44
annul ar ext ensiam@ busiags|lighis adoampAri shiea wilth dacdr sdiaAmger 2f J+aigigng

Siof 49 such {5 SEL8 BoB, Aganin, aRkidd eitash 2 o dahd R R "I
di anet er &5 t hddwsidighd 21 thenebiyt previentdag3n pressurizead fSlavld sthartd 32
and the nember ynehord pid88.0 d-3GINYE 9% e P Ve spddtiVdi1GAls S FRGR Of
housi ng 12 do not confact exterior_surface 90 of housing 1Z thereby pre-
retainer ring 70 and upper retainer ring 72 with respect
to outer seal retainer 44, '
.Upperfand:lower”deformable seal rings 32 and 32' are
20 disposed respectively in slots 49 and 46. The deformable
seal rings 32 and 32' are essentially identical in con-
struction and are fabricated of a strong, yet deformable,
flourine containing resin material known as the trademarked
. name, TEFLON, In a preferred embodiment of seal rings 32
25 and 32', the TEFLON material is reinforced with fiberglass,
but resilient metallic substances may also be used as seal
ring materials. Figure 5 shows seal ring 32 in its undefor- S
med or relaxed state. _
. As Figure 5 illustrates, the inner diameters of upper
30 retainer riné 72 .and annular extension 47 are slightly
larger than the outer diameter of housing 12 of the rotating
member. Likewise, seal ring 32 is sized within retaining
slot 49 such that its internal diameter is slightly larger
_ than the outer diameter of the housing 12. In its relaxed
'35 state, the seals 32 and 32"and the members 72, 47 and 70
facing the exterior cylindrical surface of housing 12 do
not-contact;exterior surface 90 of houvsing 12 thereby pre-
venting frictional heating which would be caused by rotating



venting frictional heatlng whi ch woul ¢ be.caused by rotating 8 contact.
Sealing ring 32 (as well 'as ring 32') includes upper and | ower sealing
surfaces .36 and 38 which face the exterior 5 surface 90 of rotating nenber
12. The seal ring 32 is dis- posed relative to port 16 so that sealing
surfaces 36 and 38 straddl e the openi ng8of port 16 on the exterior cylin-
dti cal surface cghtheysi ng 12. As shown, the opening of port 16 is of a
width W which is snaller than the axial separa- 10 tion W2 of the
sealing surfaces 36 2631389 XAngnddl 4AScHEhheRS40ing 38! heiénFhudengupper

between surf acand3fowed 38a1|?h§f ga2fabby BGUénaa§SaGE§cﬂ2faég théZextefibr
t he apnul ar channel

(a§¥TIIustrate Fi gdre rovi de 40
and an annularg§F§8$ g@ % Bngrmgﬂ ?ﬁci%e4TB? S8t FNYi ng is disgyp
Pressure |nIetpseegrceﬂagivhyuoapbrt flbusd thatuseadihngnshefaees 36paggsure
fitting connec@engtggaaqbttgg gggn?ngegFoggg Qigagﬂugﬁéeéggéflor cylin-

circunferenti al: OUti surface g or I mar y- s€al i ng
O rings 53 and dxicalespréacacafs kopeingviky As §h@W§o6@hﬁnGPGBlO§ pfieport

circum 20 f@sensi of wawliathf wieshiss 1snsm§21e£ne&an0£héeaﬂﬂéﬁf§eﬁsfék”9

O rings 55,and, %4 a royjded r ectiv | ot 69 defi ned
respectlvgp 5?ﬁeeﬁ5 §6e¥hFeF§Fﬁfﬁ§ FPﬁgaéﬁsaﬁ é gépe@“l%?%?%?rmﬁP?nB?l
sealing ring 320amg fermedninnmihgr 32xbetwéen éﬁrﬂadeéhRGI@m@r38athéfeﬁaL|

of sealing 25 bl&l@gugzgagggyég B2l hystrabes tQF ngga %gg% gFﬁélrelaxed

state of seallng rin coéX|aI' ['acefren
cylindrical suf 886996)oﬁrﬁuBEPHidﬁénbetWQQn the aunelarichanvelt4Q ah&t

hydraul ic flui dn whAGla 09§04 n a
r{ﬂg ul Vig g§ a1 gﬁgtéévé 980in the &¥L&F éhrfaéé 58 %#r%%%?er ' Pon.
n

groove 95 S ﬁﬁgsﬂf? gﬁf?g458 ﬁgéglﬂgg hy ﬁ BLERofhyid pcommuni@aion
i |l ustrates, oheEwpeasaupreaduh;dfﬂﬁtingfbunﬂeCSiﬁ@ptbﬁduiﬁ 96| £hd Sthet hat
E{??ﬁSQGSSCt'nQrSBGEUgB 3na ek€LEAL) ALl Yo@hellEnt 241 USy %rtguﬁpgcguggrof
seal ring 32. Outer or primary sealing O-rings 53 and 52
are provided respectively in slots 60 and 63 of the circum-
20 ferential walls of sealing ring 32. Inner or secondary
sealing O-rings 55 and 54 are provided respectively in slots
- 67 and 69 defined respectivély between upper retaining ring
72 and the upper lateral wall of sealing ring 32 and between
annular extension 47 and the lower lateral wall of sealing
25 ring 32. _
_ Figure 3 illustrates the non-contacting or relaxed
W state of sealing ring 32 in its coaxial placement about the
external cylindrical surface 90 of tubular member 12. Fi-
- gure 3 illustrates that_hydraulic fluid, when applied to
30 the external surface 34 of séaling ring 32 via conduit 96
and pressure inlet 50 is applied to circumferential groove
95 and péssages 42, 42', 42'' and 42''' (not shown).
As Figure 6 illustrates, once pressurized hydraulic
fluid is applied to inlet 50, that pressure acting circum-
35 ferentially at the radius ri to the outer O-rings 53 and
52 causes the deformable ring 30 to deform inwardly until
sealing surfaces 36 and 38 form a rotating seal with ex-
ternal surface 90 of housing 12. When hydraulic pressure



52 causes the deformable ring 30 to deforminwardly until sealing surfaces

36 and 38 forma rotating seal with ex- ternal surface 90 of housing 12.

When hydraul ic pressure -9- is applied via inlet 50, the total inward 3
radi al force squeezing sealing ring toward external ,surface 90 is the sea
circunference at- the outer Oring seal _53 (C=2 [err] 5 multiplied by its
seal width, WB. For systens capable of délivering high flowrates relative

to fluid passagésamppdiefl pdesigdet430,42he zotal Apward rhdiplefouce drop

through those pé%ﬁé&%in&' kbah@Wer rilg RORaZH! exltarﬁaqnga&féget 90l A3ULRe! hat
only a small countering™force iS present on the 10 . inner radlus [err] of

O-rings 53 and §2a@a§§EﬁPﬂ§eFﬁ&FelﬁﬁthSr°§§€6n9aF}n®~§Pﬁ&55§r Chot =~ ¢ )“i
provided). Bor meliaipiekd bpf iesi Bealsealdthgt woi, ahs:rogybwmow@sabhyédb&ul ic

systenms, the radially innep O ri seal s 55 an dvant a eous
provi ded. As thg g‘ﬁﬁd?‘?sg‘lgﬁdf “h&FEeEsTelR ﬁXF Fout d-% SEATERE
than radii [errpfopaskaegeadi4al,| ¢2dut 42" Chrﬁﬁgé 53tandpﬁeﬁsmhe d&b@ctbweugh

pi ston area undepoLRepadahedC@iinNg 19Welathe BrePsir@dSnS2hanthellS 49MRIJ €F
than the area above the oufer _sealing_surfacesS of Orings 53, 52 msurmgh.e

that a suffici eAnSuxgi dhaf PR @ FBRALd | Soyprering fOFGSe&St BrEEES oM

seal ring 30 i ntmn&QalruaHQueom‘,aw u—trhn@st eanahds 62f qeesUhivhg hbY Agnk2. or
The i nner seallng C>r|n s 55 54 ma 0 fun % as a spring return to
assi st sealing BFT Eﬁﬁﬂﬁlﬁ t8°' grgm QI di anet er when pressure
is rel eased fron125 Fbuleblﬁ&iandycdnﬁdexlgae(seaQBﬁwthziaﬂs ogalliowy viciluge

30 deflects i ng@&,ﬁ V\%u‘i@.@:er syREeRRL! en | Ead‘i%qﬁyt H%ne'}n?f 5% %ef‘a%sars% %a

whi ch spring b en-pressure i's re tion tthe reno

control | abl e rofdt iaxg edveatageousdy P@ﬁ’vtlée@heﬁsl It@ﬁ Carddas é§ed’fﬁ§o§4t ihgri’
by apply- 38 ijRgel @aadhl &y distidliler! khiash terG.@.n i lof9&hd aavaalligg
ring 32", port 18 and conduit . t.o pi d.,106 to the
posi tion i ndi caP¥Fen q:rgﬁgé } scir1 \éﬁ‘zﬁ %55‘:1: Vo PP 2523 sinder the
~returned to its mm@&esqaxﬂﬂg<munﬁa@esh©f O-rings 55, 54 is smaller than
the area above the outer sealing surfaces of O-rings 53, 52
insuring that a sufficient radially 1nward force is deve-
20 1oped'to deform the seal ring 30 into sealiﬁg'ccntact with
'~ external surface 90 of housing 12. |
The inner seaiing O-rings 55, 54 may also function
as a sprlng return to assist sealing ring 30 in returning
to its original diameter when pressure is released from
25 inlet 50 and conduit 96 (or 98). As the sealing ring 30
deflects inwardly under'préssure, it loads the inner seals
55 and 54 which spring back when pressure is relieved.
In operation the remotely controllable rotating valve
20 is driven to the illustrated closed position by apply-
30 ing pressurized hydraulic fluid to conduit 98 via sealing
ring 327, port 18 and conduits C2 to drive piston 104 and
106 to the position indicated in Figﬁre 4. Once in that posi-
tion valve 22 is returned to its center pdsition and the
high pfessure line P from source S is removed from conduit
35 98. Seal ring 32' returns to its non-contacting, undeformed
state, yet the valve 20 has been moved to close flow path
| 14 of the tubular member 12. |
' When it is desired to open valve 20, valve 22 is



*high pressure line P fromsource S is renoved fromconduit 35 98. Seal
rimg 32' rleturns to its'non-contacting, undeforned state, yet the valve 20
has been noved to close flow path 14 of the tubular nenber 12. Wen it is
‘desired to open valve 20, valve 22 is - 10 - noved to the.open position
- thereby applying high pressure |ine P-fd@m=source S to conduit 96 and seal

ring 32. Pres- _surli raylic fl ui a r | o Ci 32 and._to
portg‘.J 16 and coﬁ'}?l}'ietdé% q%’?/e v:}!'.'retnugoglf\ittq'ﬁgl z%%%eie)gf gggggigg h?ﬁg‘gﬁr‘ééipf:ﬁg
surfaces 36 andi3®e Rydinem soureend toucoadsiy0 96f andusend t2ngTR3. Pres-
ressurized h |Gy fld I I 4 S 1 o] Si
on 112 1o Cumn e, Bpuile: F1ule s bt cRRoushy 588, 2ing0v2 ARLSERY,
previously in @antbdibs ants canduits G by vdatheckfather Beadgrifentant beco

for draining Vigeeiflsdd Nhgd BurditesOn$Uiana738 Ad@inkkUedtetnaibsuarbical |y
prevented from] eaking fromthe apparatus by | ow pressure rqtating face
seals 80 and 820 1af HQUsiRg dfyr e Pe@seovdi zed hydraulic £iudd £8TFRSi ¢t
the invention tgidtun Ao amkpiEtornlos downy causing pinionudilatonitglrhn

12201 1Y 00CUT S LA, e e G AR . e, 3R 0
Pr (rarts)zlr” ih;\?idnf | previouaky da ichangexe dilés anghgilid- rJ'sir rfgxtci&dcﬂblaidrdr{airi@al
e gc )a/\{}luendé}ﬁq{c a’?&néﬂiai?t@i £ %‘Eﬂﬁﬁﬁ kAl sUadl ﬂ?f@@“ an)

| ongi t udi nal 1 axl's, a port through an external indrica
surface of sai FARGUHIGalSuaihifduid dis sphatanhlald vaprevieatas &09Ton said
external cylindidf@dng Ut Sohe Agpa¥tus BPUHW PrdtBure rotating face

\ _ seals 80 and 82. |
| It will be appreciated that it is not intended
to limit the invention to the above example only, many
variations, such as might readily occur to one skilled
in the art, being possible, without departing from the

scope thereqf as defined by the appended claims.



with a conduit in the wall of said cylindrical menber, said - condyit
adapted to receive pressurized hydraulic fluid, a defornable menber havi ng
an outer surface, two inner ring sealing surfaces axially sepa- rated from =«
eac ,m llﬂl nce greater than said port axial width, said inner

ri nJ ﬁ Hﬂ e‘ﬁm in the undeformedlstate of said deformabl e menber
havi ny &n itnt @&rnal +diameter slightly greater than said external -di aneter of
said cylindrical menber, an annul ar ghanmy di sposed between said two

seal ing surfaces, and at |east one passage between said outer surface and

sai d annul ar channel, a seal retainer nmeans non-rotati-ngly coaxially dis-¢ an

_posed about said exterlor cylindrical surface of said cylindrical nenber,

sai d seal -retainer deflinPrgssurdzednfigidl commaaidasdéahn apgheatdsspo&pdx-

within said retgining slot with said two sealing surfaces of said sea

menber facing s éylindrical nenber exterior surface while being axially

di sposed on opposite ai dgdinfirsead mpembeuf havidgcphi sdteraklndibmetepr amdr y

sealing means daaagisa £3Y ZoekelBHARELY:' 18 i@hgiepaghaiu e&agﬁd%caa' d

seal nmenber for F'n sea er mnt sa

application of pxessurlzed fluid to said outer surface of said seal menber

causes it to defor”"QM@BQEYthroughzan e&%bkhaiabQIRWErhﬁﬁﬂrsh&&gc%eék'ng
surfaces seal against said exterior, cylindrical gpece oper ably prOV|d|ng

a seal ed fluid 8aFfufYddnigd ca&twewee§a1&aeénaeF$ ViRgy agy A W,
nenber via sai do&a%&iﬂeeétltér&alld c?h.&.lilﬂ&ﬁ.c&fl satccfaeeal sagdb port2 cohfanicating

apparat us of clal a f I_nf
apparatus of o MiThe g AZnAL S 3l e38LaTEBE dala’ W1FRLILT' ndaby] Y &%du
condult adapted to receive pressurized hydraulic £luid, .
a deformable member having

an outer surface, _

two inner ringlsealing surfaces axially sepa-
rated from each other by a distance greater than said port
axial width, said inner ring sealing surfaces in the undeformed state
of said deformable member having an internal diameter slightly greater
than said external diameter of said cflihdrical member,

an annular channel disposed between said two
sealing surfaces, and

at least one passage between said outer surface
and said annular channel,

a seal retainer means non-rotatingly coaxially dis-
posed about said exterior cylindrical surface of said
cylindrical member, said seal retainer defining a'retaining
slot,

said seal member disposed within said retaining slot
with said two sealing surfaces of said seal member facing
said cylindrical member exterior surface while being axially
disposed on opposite sides of said port of said cylindrical
member, _

primary sealing means disposed radially inwardly from
said outer surface of said seal member for sealing said

'seal member with said slot,

whereby application of pressurized fluid to said outer

surface of said seal member causes it to deform inwardly



3. The apparatus of claim1 wherein said-seal menber is fabricated of a
resilient netallic substance. 4. The apparatus of claim1 further .
eonprising secon- dary sealing means disposed radially | d
primary sealing neans for .sealing sairdl®eal nenber W'””nmm}'m 'iﬂ,lﬂte
apparatus of claim 1l wherein said retaining slot includes annul as I
wal | s and wherein said prinmary sealing neans includes left and right hand
side Orings dis osed in primary annular lateral slots of said sealing

means whi ch faB® ééléa&élg OoinRer grivgl sealingcsunfaees weah againetsaid

sl ot . The apparakdsr9brCétdl i h r ggag@ i ng
ne%ﬁ% dlsposedgra |alli:|nﬁa$% ﬂh?foﬁf%afﬁrgg?ﬁn$€égg%%f ne%%t aé

seal i ng said s88p1eEnHLRid; CAMBARLCARLPR BRAtRAFQ SRid © %e‘?@%-‘s‘&l d
secondary sealcpmiﬁaaﬂealnﬁéuseﬁ vpaeéaﬁ&dpéeyegese@aSssh&paﬁsﬁhén of
secondary slots % salg menber, inwardly disposed fromsaid primary
axially facing S813t8°2gP ﬁrbetmeen said walls of said retaining slot. 7
. A renotely operabl 2.v@hecapparatusrof| chgim| Qi whéteint sabdigbeal rmémibéng

t ubul ar nenber ; pa y I u S-
suri zed hydrau Q ¥?ﬁ agtéﬂnt % rg %gg?ﬁgd Qﬂﬂﬁ§g§£?|%§$%§§§§gé8$5?%%§n3
there- in and Besing an external dlaneter sai d tubul ar housi ng adapted for

rotati on about its | 9Ngip &Hdh ggrgghg o? Qgéiﬁtﬁrgﬂgpegg §§£&rgéélsﬂé$ﬁ€f of

sai d housi ng, saldagort avi an axi ﬁ; ts external surface,

sai d port.conmkfi Eabrigakpeno Eoﬁﬁﬁ? ieptipetadltcopulsram€®bul ar housi ng,

val ve nmeans nount ed mmtmhsaaﬂpagaeﬁabbe amusmng fortRept cOprDging Usdcbhow

t hrough said flow1pass§g % raua#c acté ag fgans in %gylg connunécatlon

Wt h said condBPFYr 8PESRE BFAPRGSLAROEHS, ApfoRMSY %%Y’ﬁr TABand:
primary sealing means for sealing said seal member with said
slot.

5. The apparatus of claim 1 wherein said retaining

slot includes annular lateral walls and wherein said primary
sealing means includes left and right hand side O-rings
disposed in primary annular lateral slots of said sealing
means which face said walls of said seal retainer means
which define said slot. |

6 . The apparatus of claim 5 further comprising

secondary sealing means disposed radially inwardly
from said primary sealing means for sealing said seal member

Y with said walls of said slot, and wherein said secondary
sealing means includes upper and lower seals disposed in
secondary slots in said seal member, inwardly disposed from
said primary axially facing slots, defined between said
walls of said retaining slot.

7.1 remotely operable valve for controlling fluid
flow through a rotating tubular member having,

_ a remotely disposed and controllable source of pres-
surized hydraulic fluid,

a tubular housing having a flow passage formed there-
in and having an external diameter, said tubular housing
adapted for rotation about its longitudinal axis,

a port through an external surface of said housing,
said port having an axial width at its external surface,



a deformabl e seal nenber having an outer ‘surface, two inner ring ‘sealing
surfaces axially sepa- rated fromeach other by a distance greater than :
sai ﬂMﬂlﬁlMi lymmwA 1, said inner riggl§egl i ng surfaces in the undeformed %
sta Hmﬂﬂru bl e menber having an internal dianmeter slightly
great’er ¢t hin %aid external dianeter of said cylindrical nenber, an annul af
channel disposed between said two sealing surfaces, and at |east one '
passage between aidl gurercomidriiceadiith Salth alidrfuidhaalhe A9lof said
retainer non-rotatingly coaxially disposed about” said exterior surface of

sai d tubul ar hoﬁhﬁfa’gé?‘ﬂ‘ rretainer defining a retaining slot having -
annul ar opposi ng faci ngalwve Isearssiimbwretsdd VeIt rs i S sk abd IdiHouwstiny for

annul ar slot with sai wWo_ sgal sur faces of said seal nmenber faci'ng said
exterior surfacePex %”f%bﬁﬁ'h#&%o&"fn ’Wﬂ‘ﬁé soqaéil‘ﬂgéa??f FIPWSposed on
opposi te sides of sai chydtaulic cadtyring puesmsurin i flwid nesmmamiaat tbmorith
fluid conmuni catj f | | Viokr aul | ' aid
outer surface oféés)l{(zl"li d‘;%“gﬁn& %%@%fgnle%g%%ér izoger{y%e%ridnfg gnée%g’éﬂé '
di sposed radi al IjJeansardly from said outer surface of sai.d seal nenber for
seal ing said seal nenbgrgdddinsitidl 4841 SnbesRihd&ifi ni ng sl ot, whereby
application of pressH??zed ?%%nd to sald outer suﬁ?&%e of said seal nenber
causes it to deforminwardl YARR%¥eS FEEARR4 nner ring seal ing surfaces
seal against said external syid athé¥ SHd! ey AMEIdHE %ﬁmﬁi sepa-

€ 2L . ) A

provi ding a seal ed n£;£d commyni cation path to said’ - draulic

act uati ng means SRS AP AFL RFRSE P rHataces grpakar thamsaidhPrta
said conduit in adall ¢idehl asaioltriergrime sadl igagisfaced tins Ghel undeFsmdBadtate "
G P T T T A R R TICRAL RATR LT T ENCC R
than said external diameter of said cylindrical member,
an annular channel disposed between said two

sealing surfaces, and

at least one passage between said outer surface
and said annular channel, .

a seal retainer non-rotatingly coaxiélly disposed about
said exterior surface of said tubular housing, said seal
retainer defining a retaining slot having annular opposing
facing walls, _

said seal mémber disposed within said annular slot
with said two sealing su:féces of said seal member facing _
said exterior surface of said tubular housing while being \/
axially disposed on 6pposite sides of said cylindrical port,

pressure inlet means providing fluid communication '
from said source of pressurized hydraulic fluid to said
outer surface of said deformable seal member,

' primary sealing means dispQSéd_radially inwardly from
said outer surface of said ;eal'membér for sealing said
seal member with said walls of said retaining slot,

whereby application of pressg:izéd fluid to said
outer surface of said seal member_causes it to deform
inwardly:until said two inner ring sealing surfaces seal
against said external surface of said tubular housing
operably providing a sealed fluid communication path to said



fa renotely di'sposed and cont’rol | abl e 'source of pres—surized hydraulic

~fluid, a tubular housi ng having a flow passage forned t her ei n and havi ng

texternal, dianeter, said tubul ar houstbg-adap- ted f mHWIJmUHﬂmM| ts
| ongi t udi nal axis, first and second ports through a

sai d*hotisi ng, said ports having axial widths on a hou5|ng éxt &r nkl surface
said ports respectively comunicating with first and second conduits in the
wal | of said tubular housing, a valve disposed in said fl ow passage of said
t ubul ar housi ng, said val ve having an actuation shaft for rotating said

batt val ve RyAzaubira@mating Beang ¥ia o hesiandeaisd dpemelg of

" cleding saigafd ¥k PRSESASer dakd ia SO TEHILA O TRAT fubdlds d
connunlcatloqgggth sai d f} rst condU|t and. coupl ed to said actuation shaft

for rotati rEP RY SPRFYAR g RAHS i Ve R&ARSd pi st on actuat or
nmeans in fluid ccannmnﬁahamwdﬁemxb aegvrel mo&&ﬁtmwmma 0 said

actuation s t for atl S shaft, to sai.d cl.osed position, first and
second def o?ﬂ% |%h§%‘é n%rﬂb%’ é%b%ht"ﬁ%ﬂ}r eé??ﬁuttbﬁ )s'tﬁ)f ace, two inner
ring sealing surfacmnatxehjl@xsmwed ratdacbdnmh‘eaﬁﬂ.e)tsmrdq af prdsnce
greater tha said inner ring sealing surfaces in the
undef or ned %? %é%f#orﬁg%?e menber having an internal dianeter
slightly great er eh‘embvshm kousing havingtarflow passage i fomed | thersiar, an
annul ar chagpgl ng £ gssﬂ bﬂ&fﬁ@s&i&némse@ﬁa\gx%ui%me %a&ﬁ-ast

one hol e between sald outer surface and sald ann a seal

retai ner noke@of@ri Feraticmxakenty ifrsplergitdinal A%iewnt erior surface of

sai d tubul ar hOUSfﬁﬂstS@zd §e@bnde§@¢£@rtwﬁ5u§mrmféxsérﬁw SEEface

ket ai ni ng sI aah % rst angd.seco se%{ ﬁ ‘Hgam%ed reﬁﬁectjvely

wi t hi n sai d°Fi Patdhaus %%hds?%éa?ﬂ¥ REYRS \f¥+R éW L i NP aces

of each of extdraahlsuzﬁbees éardngorts respectively communlcating with
first and second conduits in the wall of said tubular housing,

a valve disposed in said flow passage of said tubular
housing, said valve having an actuation shaft for rotating
said ball valve to an open position and to a closed position
for opening or closing said flow passage,

a first piston actuator means in fluid communication
with said first conduit and coupled to said actuation shaft
for rotating said shaft to said open position,

a second piston actuator means in fluid communication
with said second conduit and coupled to said actuation shaft

N - for rotating said shaft to said closed position,
first and second deformable seal members each having,
an outer surface,
two inner ring sealing surfaces axially sepa-

. rated from each other by a distance greater than said port
axial width, said inner ring sealing surfaces in the undeformed state
of said deformable member having an internal diameter slightly greater
than said external diameter of said cylindrical member,

an annular channel disposed between said two
sealing surfaces, and

at least one hole between said outer surface
and said annular channel,



sai d exterior surface of said tubul ar-housing while respec- tively each
" bei ng axial Ty disposed—en opposite sides of said first and second ports,
first re inlet nsad® for providing fluid conmunication
from s,mﬂ m"ﬂ Bi ssurized hy- draulic fluid respectively to said
out er 9ur ace irst and second seal nenbers, first and second :
primary sealing neans disposed radially inwardly fronlsald outer surface of
said first and second seal nenbers for sealing said seal nenber respective-
ly within said first and second slots, whereby application of pressurized
fluid to said outegy s%a”ﬁ&&aﬁne&alﬂ%nf-lrroﬁaﬁﬁgi r&mralqgum%gésetdo deform £ 5

i-nwardly until its t I nner, ring sealing sur, e eal ai_nst said
external su jgl q’rﬁf@ﬁ %o tﬁ’b‘i@\f él’ﬁ%&ié’gseélaédl fluid

communi cat i creglatde tai reed Gﬂe‘ﬂmﬁlngolﬁ;tr@t aﬁmatembnmmamﬂmajols)ao&sst uati ng

said ball v t 0sit n re ation ressurlzed

fluid to sag ie%ut%géu?a?‘:é;(ﬁo nsfials%a W&@a%ﬁ%&%&ﬂc@f&?@§ e[l(y de-
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tively each being axially disposed on op9051te sides of
said first and second ports,
first and second pressure inlet means for pLoviding

fluid communication from said source of pressurized hy- )

draulic fluid respectively to said outer surface of said
first and second seal members,
' first and second primary sealing means disposed
radially inwardly from said outer surface of said first and
second seal members for sealing said seal member respectlve-
: ly within said first and second slots,
whereby application of pressurized fluid to said
outer surface of said first seal member causes it to deform
inwardly until its two inner ring'sealing surfaces seal
.against said external surface of said tubular housing
' operably providing a sealed fluid eommunicétion path to said
first piston actuator means operably actuating said ball
valve to an open position, and :

whereby_applicatioﬁ of pressurized fluid to said
outer surface of said second seal member causes it to de-

form inwardly until its two inner ring sealing surfaces
seal against said external surface of said tubular housing
operably providing a sealed fluid communication path to
said second piston actuator means operably actuating said
ball valve to a closed position. : ' '




