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Technical Field of the Invention The field of this invention rel aﬁe"s '
visual indicators of pressure, particularly on valve stemseals, which act
as a warning to personnel to relieve such pressure pri ttenpting
any di sasg\gﬁ‘m"?SP"Background of the Invention Val ves oflp(%ﬁ/'#s(a%@lgle@ have been
in use in the oil and gas industry for a vari ety of purposes. Val ves have
typically had stens that extend through their bodies with a nanual or
power ed operator attached to_th =d2GRE ' n the val ve design 10
these stens.could be of the Fra r‘l'%&}gr%%on-rlggéf%gﬁﬁype. The stem woul d
feature a sealli Y tIO prevent pressure inside the valve body from
escapi ng. St egﬁi&@% et “eﬁi‘%ﬂ ve packing or seal rings or conbinations
of such devices. [The$ieldef thislivestiontrélsteeto visakldndiostors bignesse@| gartiduiakly &ccess to
an annul ar space ween them.thr 1 an enj.na.,. waich was p| ed or had
o orense 1 ¢ VNG B, HERT phaR R a p S ha g R @Yl RS PITES] 0" 602
3, 544, 064(3 | | attempting any didaesambdy. of a grease fitting): and 4,575,101. In
sonme applications, the access to the annul ar space between an upper and
| oner stem seal featured the ability to add a sealing material under
pressure or tBackergund ofihefnyentie br to sense |eakage into the annul ar space
bet ween the stem SgRLSof allRYEE hhle BESA ndsh HEhE ¥iPETRY L8 IRiILSinYor vaiad,ent s:
4,972,867, and 4, 364,542, 1n yet another 20 exanple in U S Pafent
4,230, 299t hePUpiiTes- Yolvepbrve trisaliciad stams thfexiepd hraush fheinibedieswithd muni cat i on
V\1th i’i pl ug, méﬂﬁrtrrqabwmd@pé;rammch@akg@estm. DRepSidig @gﬁé va[GQ‘t:ieSigﬁleSi gn isl
clearly ipapplicable to toxi¢c service because Lt atal to.personne
t ehe o1 06 Yoo Sinen ot e Tt o S e e e mBRAFRYR ¢ RERECL 1 hat
t he pl ug 144 systemdd pienentlpessure inside e valvel bodyt froneesahpind Stdnasdalstdoaltd t he pl ug
was never i nsfal ik ot ] t a stem
seal but therlé‘?or[})g$g%]§'{gné()rggéelgﬂgg%rCgﬁglﬁgt@h? 3t£ffe' ﬁlge\fgc%g.‘éﬁﬁgrﬂ? #’%‘?ﬁtﬂ n ot her
desi gns, the waretwosternseals Wit 30ce9s to hrarnuiaspasa betwaenthgmiderougivanssuri zed to a
hi gher pressufa he\ationt I3 bidReaba ity RO iudtiitive Btiiplds 3o -
%%nn&%ﬁ@gh%@l@ﬁ@dqor h'adrag a¥Eithig. gi i up e ples &Fe/

pressure system pressur source an ressure accunul at or

chanber 18 WPl Pajents 829,54 B &4t Petllystratingdheyvsesf g ceease ilfipe: adxi | i ary system

bei ng appl i edy 48 108N some applications, the access to the annular space betwsen an upper

and lower stem seai featured the ability to add a sealing material under pressure or to
mount a detector to sense leakage into the annular space between the stem seals.
Some illustrative examples are U.S. Patents: 4,972,867; and 4,364,542. In yet another
20  example, in U.S. Patent 4,230,299 the annular space between the two stem seals is in
communication with & plug, which blows out upon leakage of a stem seal. This 'design
is clearly inapplicable to toxic service because it may be fatal to personnel if the plug
144 blows at an inopportune time. Additionally, the fact that the plug 144 s not in place
may be indicative of the fact that the plug was never installed or that, in the past, there
25  was a leak past a stem seal but there may be no leakage problem at the present time.
in other designs, the annular area between the stem seals would be
pressurized to a higher pressure level than seen in the valve body. This auxiliary,
pressure system would have a pressure source and a pressure accumulator chamber
as well as some indication of the pressure in the auxiliary system being applied to the
30  annular space. Pressure and fluid detectors were sometimes combined with such
' systems. Some examples are U.S.Patents: 5,244,183(note the pressure indicating rod
81 on the accumulator 34); and 5,211,532(note hinged flaps 73 which turn
responsively to piston movement signaling fluid addition to the annular space).
The auxiliary systems just described had several negative attributes, which
35 limited their application. These systems were expensive, fook up space unavailable in




30 annul ar space. Pressure and fluid detectors were sonetines conmbi hed w hﬁ\S
such systens. Sone exanples are U S. Patents: 5,244,183(note the .&r‘bsﬂﬂ:g
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and requi r ed raaitfendnon abovemnil beyondreatinealaiye enaintehabesy dhalissusLdf routine/ adlvee
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val ve bonnet Fefsopnal fredisaseerakie vaie t@t"@?ﬁ fopte PPW@E%@ftSFQHhSQ@f ingpeetighldlicenent when

there is tr aQ@ﬁﬁEeﬂfeﬁﬁﬁﬁHthé?@is%ﬁﬁbcﬁﬂ?@ssﬁk%m&%ﬁlth% stéplmgl@sry BRishiablySOME
personnel are better trained in safety rocedur es. these people it is a

matter of r&BW?WErSPB"%PWE‘e’\;@WPd i) pifedrresy é’é@esﬁé’P%%ﬁ’st%a%efem seal s
bef ore | oosenif rtgatmdhmlﬁ@pv@mm%nulaﬁupacmmdm i ﬂ@hyeﬂ@wreidosém@ b?/
renoving a pl enLn i cation w.t annul us
between i he diieb oot 1Baf Be bitey aottoteuSRT By Friding g S owBigdt |
comuni cat i orilumhcbmnmh'atimrmthﬂm anfitles iprhedsEndhe stemtshals ors itere ipensbpnel are not
as diligept I upper stem
seal . Thgar el% e%élwver ﬁcg'ﬁﬁlﬁmégﬁgonne{ﬂstggm\'}s T‘r?go e@% tﬁ"g sHagl d pressure
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to allow pressurized fluid venting 15 wh bonnet 'Is still engaged to
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personal injuri esyyaag n¥@de¥%55| %&r&@gpogﬂaﬂ@%p%{&k%@ﬁﬁznﬁénan ceOr der to

acconplish this anbitious olfutron nust be so sinple in
20  workers of the potentlaf dangers of trapped fluid under a stem seal. The abject of this

invention is to provide just such a solution, which, upon more universal use in the
industry, will reduce personal injuries when valves are inspected and maintained. In
order to accomplish this ambitious goal, the proposed solution must be so simple in
operation and readily integrated into existing valve body molds that it will gain universal

25  acceptance. The objective of the present invention is to fulfill this need in the industry

~ with a simple, economical design that, at a glance, provides the needed warning that

pressure exists in the annular space between the stem seals. Those skilled in the art
will appreciate how the objective of the invention is met by a review of the description

of the preferred embodiment, which appears below.

30 Summary of the Invention
A visual signal of pressure between valve stem seals is given by a rising ring,

which moves upwardly with the upper stem seal when there is pressure between the
stem seals. The rising ring is held to the stem or valve body around the stem by a
retaining ring. The rising ring, in its up position, precludes removal of the retaining ring.




operation and readily integrated into existing valve body nolds tﬂ&t L 2005
wi Il gain universal 25 acceptance. The objective of the present |on
is to fulfl II this need in the industry wth a sinple, econonical design
that, at provi des the needed warni ng that Tqﬂjct;d |sts in the
annul ar space %%Fween the stem seals. Those skilled in ggltlﬁx

appreci ate how the objective of the i nvéntion is met by a review of t he

description éﬁeﬂg)%ﬁnlﬁfoﬁ ﬁh&%%\nﬁ@om ment, which appears below. 30 Summary
of the Invent of pressure between valve stemseals is
gi ven by a ri si ngFighied,is ahal edstioroalesstionview tiusiratiigtthe inktallaippefths ekimg eal  when
there is prespyre between the stemseals. The rising ring is held to the
stem or val ve body around the stemby a retaining ring. The rising ring,
in its up positi ohi9usae piidiEsecHANRTHL 1othoring thedislb wna i the pymal 1 4 JUL 2005

WO 02/ 059514 poitidn wfth-hdgrbdslredvetidnlhe %‘ﬁ%ééi@tah@n of the Drawi ngs Figure 1

Is a half section_ele at on. v sfratin I nstal lation of the

|l ocking ring; Fi 5'8?"8\62 hgvgw}?g}é/p &E@f {hﬁﬁ'sm ﬁ'l‘-ﬂ 'thel”p ROSHYN 5 P he rising
ring in the mpossek befivepothetstennseaisi t h no pressure between the stem seal s;
and Figure 3 is the viewof Fig. 1 with the rising ring in the up position
due to pressure between the stemseals. Detailed Description of the

Pref erred EnflstilesBescriptionsf the Regferrediingpodimentshe val ve V has a body 10 and a

non-rising stem 13efeiil ?JFlg H0B3SIWeT hHQQ‘BBdmga% lﬁﬁtrigiﬂglstggx @u&h% body 10.

A lower stemseal 16 and an upper stem seal & spaced apart to
define anlanhaf &t urpsHEE 12’(?*#%@!5%9%@@hodehQrMuﬁastgméﬁalﬂﬁand\a@u@%ge 22

comuni cat es sishi seaRTBWHi@ aré PReed Q&rl(taaefﬂé%nhmar sE!acQz 203& bethiedip! ve (not
shown) can be nou t hr ead referably

t risin
L- shaped cr oggnqé"ggﬁe%& 6 PaEREe B‘i’“'ﬂ”"i"@?“’tsl@%Ia"@gﬂ@ﬁ@a@é&‘%‘fl{)‘%’@ﬂéd to a 15
hori zontal sé&gnenA vaile (nbhshownsean Gemidugted Gt thriad 28A deing ildi2éakon of pressure

ST SRR s W R B S R T °
hori zont & ségirentel SomeRt 3§, The risinguisy P& ads as rindicater ofipgiseage irianguid6 nust be
di spl aced doysaiAtaity 20! AR&diding ring 32 can be snapped into a groove 34 on the stem

12, where it acts as a travel stop for the horizontal segment 30.

Fig. 1 illustrates that the rising ring 26 must be displaced downwardly to insert
the retaining ring 32. This is because the retaining ring 32 can be in the nature of a
20 snap ring with end loops so that a pair of snap ring pliers into its loops can expand it
into groove 34. Alternatively, ring 32 can be a spiral retaining ring, which is expanded
over the stem 12 and snapped into groove 34 or any other suitable fastener to retain
rising ring 26. Accordingly, unless the rising ring 26 is downwardly displaced, as shown
in Fig. 1, the retaining ring 32 cannot be advanced into groove 34. By the same token,
26  as shown in Fig. 3, when there is pressure between the seals 16 and 18 causing seal
18 and rising ring 26 to rise in tandem, there is also no way to get the retaining ring 32
out. This is because the presence of the vertical segment 28 immediately surrounding
retaining ring 32 traps it into groove 34, precluding its removal. Fig. 3 also illustrates
how the horizontal segment 30 acts as a travel stop, for rising ring 26, when it engages
30  the retaining ring 32.When this happens, the upper end 36 of the vertical segment 28
clearly extends beyond body 10 where it can serve as a signal that there is pressure
under seal 18. To aid in this signaling feature, the upper end 36 can be made a
material having a high visibiiity cotor or it can be painted suich a color. The length of the
vertical segment 28 or the amount of vertical travel it has can be varied so as to make
35 it even more apparent that a situation of pressure in annular space 20 exists.
The beauty of this system is that even if the operations or maintenance person




the retaining ring 32. This is because the retaining ring 32 can T)eg( iJ t 9085
nature of a 20 snap ring with end | oops so that a pair of snap r gl—. ers
into its |oops can expand it into groove 34. Aternatively, ring 32 can be
a spiral %@ pg ring, which is expanded over the Sh&Mshfs 13d snapped
into groove 273 or any other suitable faitener toretain rirsing ring 26.
Accordingly, unless the rising ring 26 1I's downwardly dlsplaced as shown

in Fig. 1, t :ﬂ&hﬁﬁh@ 4. By the
sanme token, gﬁlsE@ﬁ%g\H%%]Shbilg%né%é&%\%eby rei %%ggégt‘%g é@e'ﬁ t he seal s
16 and 18 ca@uanﬁage@ﬁmptlseﬂmo rqnquﬁ&erratﬁgm%mg §2mmlén¢tnomanl¢teffhet here is

al so no way tpfbsglﬁb akiiy Jn%bﬁ”@'aﬁ@ptﬁslh it%% Wiﬂ%lﬂiélngﬁm%ég%lrﬁ%%ﬂﬁﬁ fng€ Presence
of the vertical %ment i ned| at e urroun ing retaining ring 32 traps
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hori zont ab segtiedtegifordeg(Seerg.@)t ravel stop, for rising ring 26, when it
engages 30 the retainin i 2. When i s _happens. the r end 36 of the
vertical segnent t:h Q@?%ﬁgelsg%éilf@ﬁ&gr@y%ﬁﬂ'oﬂgd’ﬁmiﬂSW{E ggé)go éé'ﬁgserve as a
signal that twkendfrom bpietlsandéhat thettes agepbettv8en the retaicing ringt 32 andsi gnal i ng
feature, the ' ' sibilit
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make 35 kg even nﬁE&e@B%ﬁ#% ahmmtapare%nawﬁéﬂtﬁ@prefen@a EBddfirfenit BesRPbRY ar space
20 exists. The beauty of this systemis that even if the operations or

mai nt enance BBYVEYFRS T r@n\;@[allgt@@gwth a\ReN9INg 8§11 4 SWHQS‘S@E?“E&%TW%‘E H%ils to
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ot come out 20 areamey b Bpur et g elingdip Gnbedtrflhmeyihe b Wi n 1151 ng
ring 26 agal mstead ot the sfemgl2r Tivgad BPcanalso a-cappa tibectpreibribesl ogemdteg 32 to the

12 ' f l; 28 Fi
Z; _em . Pﬁég‘iﬁgi?{ tQF‘e%kB{t%é% Ha8 Sk, /{ofaﬁbéauyq{ ren6lin c%l ca‘{}t (see Fig.

F|g es t uring nornal ions, ver segnment 28
does not exp@ﬁ@@ mcﬁmnwerdaavmrzﬂoamdlesurh@@ S@rwemanuobte&t wrddmm@ntqfhe retaining

ring 32 and nhQy ﬂar?goiﬁteﬁa'd aﬁ%ﬂﬁﬁl@%rﬁ&aﬁlaﬁrﬂ Sn' Jdpﬁ%@r@moﬁgw PhedBsdnf at its

| argest during assenb , eflected in Fig hose skilled in the
art will appin¥@ntighgan, HH‘? tOt'Wé'”W'@We?err@HOfg%m W@?ﬂ'ﬂg Eﬁ!‘éﬁ:ﬁ‘qﬁfﬂéﬂwmb'?fb‘?fe was for

an install at jginaMnidt éhaRged-th thei padicBlbieRve Dody. TRE BredstR Ph@libA B paidulamKke this

20  desirable because of its simplicity, ease of retrofit, and the interlock feature, which
prevents removal of the retaining ring 32 even if operations or maintenance personnel
ignore the signhal from the extending upper end 36 of veriical segment 28 of rising ring
26. While the invention has been described as useful for valve stem seals, it has many
applications in signaling leakage past other types of seals such as rotating or

25 reciprocafing shafts or as a telltale for zones where pressure is not anticipated but for
some equipment malfunction in a variety of applications, not limited to valves.

The description of the invention above is illustrative of the preferred
embodiment and the full scope of the invention can be determined from the claims,
| ‘which appear below. '




desi gn workable for a rising stemvalve. The L-shaped cross-secti dniofUth¥03
rising ring 26 can sinply be inverted and the retaining ring can be
attached to the valve body 10 instead of the stem 12. Thread 24 can al so
accept a detector for local or renote 15_signaling that a | eak at seal 16
has occurred. Additionally, if renote i ndi cation of pressure in annul ar
cavity 20 is desired a sensor can detect upward novenent of rising ring 26
and an audi bl e We°@™ual al arm can be displayed remptely. The present
invention can, due to its sinplicity, be retrofitted into existing valve

designs with no, or 1, O : A Gl Al Ydlvgdoody. The
present inventi 1o'n i smpt)%hrl’[e?%:yﬁ@r f&y&%gf%gélfspgbﬁg%gb@?g%ésg}éo@al ts estlgbrrgl icity,
ease of retrofit, ankfvinBe vPiMe BEMOIOPiEdd ure, which prevents renoval of the

retaining ring 32 ev@nedsf ompsdaRbiovatsly Moulted B exanNeee RIS arNAbvabieginor e t he

signal fromthe extendi ng upper end 36 of verfical s nt, 28 qf .rising
ring 26. Wile the rle?R?é‘%ii olril)0 ha8"5&&h dé%aé:rﬁﬁn%edqtas ﬁgﬁ?u] th%or%\[?g 've stem
seals, it has many apipfitatiag imembei mowiblyrmagunied it Ewikege aphdispiaterble byypes of

seal s such as rotatigg @b 23hst iR AGRIIONBf Stfihbisatifg nRfmbar &@dnkis bk f or
zones where pressur etpég?(&_ot anticipated but for sone equipnent mal function

in a variety of appl ons, not limted to valves. The description of the
i nvention above is id lrast stap itos Bmibthet hevepieetf efrsaddndieating diemyat owwaidiyhe f ul |
scope of the inventign g€ap.fe determ ned fromtheclains, which appear
below. 1 4 JUL 2005 5 W claim 1 Atelltale stemto provide a visual
signal of pressure iMeags{psplavingdegprtion 204 F?ﬁ‘oéa’VE%/%t’aé’F'eﬁlﬂp@ WENSPAg: at

| east one seal novabhdicatbymember@besiait exteral froen the Bodyand novable in  response
to pressure reaching it fromthe body; an indicating nmenber novably
mounted in the body and displaceable by said seal so that at |east a
portion of sai i ndi dQsyHy" feH¥ar’ whareiids from the body; a travel stop to
limt the nmovement ofsidSadichtihg6liemBéri D@ pRERR endhdvitgrachright dofod o fatiatbody ;

means for allow ng insertio nd, r enoval of [ ravel stop only when said
i ndi cating nmember dc@ESHEP" g’)?ﬁ e '-’fdrec))&r%nijshfgombfc?)'g;p.gdyt'

3. A telltale system to provide a visual signal of pressure in a body,
comprising:
at least one seal movably mounted to said body and movable in response
to pressure reaching it from the body;
an indicating member movably mounted in the body and displaceable by
said seal so that at least a portion of said indicating member extends from
the body;
a travel stop to limit the movement of said indicating member outwardly
from the body;
said fravel stop is insertable and removable only when said indicating
member does not extend frem the body;
said travel stop further comprises a ring, which is disposed in a groove;
said indicating member when displaced by said seal in a direction out of

the body, encircles said ring, precluding its removal from said groove.

4, The system of claim 3, wherein:
said indicating member has an L-shaped cross-section comprising a
-vertical component, which selectively extends from the body and a

horizontal component, which selectively engages said travel stop.




2. The systemof claim1l1l, wherein: said indicating nenber conprises an engﬂgIS
having a bright color to facilitate observation that said end ext bhddUir
the body. 3. Atelltale systemto provide a visual signal of pressure in a
body, <conprising: at |east one seal novably nounted to said body and
novabl e in response to pressure reaching it fromthe body; an indicating
menber novably nounted in the body and di spl aceable by said seal so that

at least a portion of said indicating nenber extends from the body; a
travel stop to 4. m tTHehgstemoesmmt3, afersiai d i ndi cati ng nmenber outwardly from

t he body; said travel_. Syl t nd renovabl e only when said
i ndi cating nenber dsoates&r%ote 'Sec%ég[peg%eg{%n?gém%dﬁe body; said travel stop further

conprises a ring, which is disposed in a groove; said indicating nmenber
~when displ aced &y sa delfisilsyétBmatodpiofied ia0Nis@Utsipbi of RReshadyin £medy, cl es sai d
ring, precluding its renoval fromsaid groove. 4. The system of claim 3,
wherein: said indicéFFWSQW%nber has an L-shaped cross-section conprising a
vertical conponent, aifdasteneskamdvally ynoantekiedeidfhodnanchmotsbidyin rsponge

hori zontal conponenty, HNBEFOrRBNIRAT ForSInY befgages said travel stop. 1 4 JUL
2005 6 5. The systenyqi claim 3, mhegein: saLdg%roave 4§,qisgﬁs§d on the
body. 6. A telltal e EYSEHY FPPEMAEPY RAUEELIN BFFRGY 20t CppieeaRf &Yin a
body, conprising: akidseash tonet sedla podivabl saidindicetieg membsragxternbotigm and
nmovabl e in response yd Q. pressure reaching it fromthe body; an indicating
menber novably nmounted i n the body and di spl aceable b sai d seal so that

DO £ad oy
at least a portion d?“@@\ﬂo?HHW@&%PH&Wﬁ@ﬁHéFSé%ﬂ@ﬂﬁ@” FEmPet vaidy ;
from the body;
said seal and said indicating member are movably mounted around a valve
stem in the body;

said travel stop is secured to a groove located on the stem.

7. The system of claim 6, wherein:
said at least one seal comprises a stationary lower seal and a movable
upper seal both disposed around the valve stem to seal off an annular
space in the body around the stem, whereupon leakage of fluid from the
body past said lower seal, said annular cavity is pressurized and said
upper seal and said indicating member move in tandem with respect to the
valve stem until said travel stop is engaged and a portion of said indicating

member extends out of the body.

8. A telltale system to provide a visual signal of pressure in a body,
COmprising:
at least one seal movably mounted to said body and movable in response
to pressure reaching it from the body;
an indicating member movably mounted in the body and displaceable by
said seal so that at least a portion of said indicating member extends from
the body;

. a travel stop to limit the movement of said indicating member outwardly

from the body;
said seal and said indicating member are movably mounted around a_valve

- stem in the body;




a travel stop to limt the novenent of said indicating nenber out\/\ﬁrdl ' 2005
fromthe body;, said seal and said indicating nenber are novably no n’*t elx}“-
around a valve stemin the body; said travel stop is secured to a groove

| ocated on the stem 7. The systemof claim6, wherein: said at |east one
seal conprises a stationary |ower seal ahnd a novabl e upper seal both

di sposed around the valve stemto seal off an annular space in the body
around the stem whesadiponl dterdi srperegito & prgpe legagash anrle basydy past sai d | ower
seal, said annular cavity is pressurized and said upper seal and said

i ndi cating menber noye in tandemw th respect to the valve, epc?igi}@_ntil said
[ g r-e

travel stop is ®ngaghd ‘&A% F8IEY SN DFCTRi €7 i Rdi ¥ nT e t ends out

of the body. 8. A tehlvalaé Godybavig a valyer gom deteadiog ouadl a5 epeaing dfergdfessure in
a body, conprising: gat |d.gastndnegeahtmmabinburRyNt #6urddo sad d swasly and
novabl e in response to pressure reachi (r;ag it from (iehe bo‘grg' an i n%i cating
menber movably mount &d@ESAUTE HEHiEHRYRRY APl (@AM H OV M 5% o t hat
at | east a portion ofeasaitdrdupai prabsurgactiegiversaigxdeehdslebstonportidnectizady; a

travel stop to lim tgﬁﬁ%%réﬁﬂﬁ%%&teﬂésf?bﬂi i 'n%qycati ng nenber outwardly from

t he body; said seal sal d I ndicating nenber are novably nounted around a
valve stemin the body; 1 4 JUL 2005 7 said travel stop is secured to a
groove | ocated gn thendgeym dclaih ¢, alkegempighecat i ng system for a val ve

stem CONDIISING:  a, Y&l Sof BhhiiRVbAth B Ll pféskami NGk Oy gy, Of an
openi ng thereof; at B8t *biesea rmvaSIy nounted around said Stem a
pressure indicator novably nmounted for tandem novenent with said seal,

wher eupon pressyf e aghd §)GeRbf St ®Adreinat | east a portion of said
said travel stop and said pressure indicator cannot be removed when they

are in contact with each other.

12. The system of claim 11, wherein:
said travel stop comprises a ring, which snaps into a groove:
said pressure indicator comprises an L-shaped ring having a vertical
component, which selectively encircles said ring to keep it from being

removed from said groove.

13. The system of claim 12, wherein:
said pressure indicator further comprises a horizontal component for

selective contact with said travel stop.

14, The system of claim 13, wherein:

said groove is disposed on said valve stem.

15. The system of claim 14, wherein:
said at least one seal comprises a stationary lower seal and a moveable
upper seal defining an annular cavity between them which is not normally
pn;essurized if said lower seal is functional, whereupon failure of said lower
seal said cavity is pressurized driving said upper seal in tandem with said

pressure indicator into said travel stop.

16. The system of claim 15, wherein:




pressure indicator extends fromsaid body. 10. The system of cl ai mg@,zs, JUL 2005
further conprising: a travel stop to limt novenent of said pressure '
i ndi cator out of said body. 11. The system of claim 10, wherein: said
travel stop and said pressure indicator gannot be renoved when they are in
contact with each other. 12. The system of claim 11, wherein: said travel
stop conprises a ring, which snaps into a groove: said pressure indicator
conprises an L- shapetd PRURADTIFRCTLOMBrTSs EPright s adisent apfingd 19t S8l ect i vel y
enci rcl es sai d ring vegickie@mporienf todaniliae h@eing ebmewned wheo inestandd fgprotee. 13,
The system of claimg2, wherein: said pressure indicator further conprises
a horizontal conponent”for selective contact with said travel stop. 14.
The system of claim 13, wherein: said groove is disposed on said val ve
stem 15. The ®yst emneaksteh af daik43, whediei n: said at | east one seal
conprises a stationary, | [ | . and yveabl e upper seal defining an
annul ar cavity bet \/\/(tsalséjl}réj qrﬁﬁ'nvﬁsl%gﬁed%g Sﬁ@tbgﬁ)(’jr mally pressurized if said

| ower seal is functional, whereupon failure of said | ower seal said cavity
is pressurized driving said upper seal in tandemwth said pressure
indicator into said travel stop. 16. The system of claim 15, wherein: 14
JUL 2005 8 said pressure indicator conprises a bright color adjacent an
end of said vertical conponent to facilitate it being observed when it
extends fromthe body. 17. The system of claim 13, wherein: said groove in
di sposed on said body.




