-1- VALVE The invention relates to valves. Al t hough the invention
descr i.hed wth particular reference 5. to diaphragm val ves of the/fype
hQV|ng a di aphragm.cl anped bet ween body and bonnet nembers and rot aft abl y
operéﬁ%e val ve*nenbers, it will be appreciated that the invention h _
br oader applications,and that certain individual features thereof Ry be-
used with 10 ot her types of valves and/orin other enviro :l?£~‘ v
comonl y include indicating neans for indicating various flomﬂg i on
the val ve nenber. In nmany applications where netal. seal packless val ves are
used, indication of flow position is critieal from1l5 - a safety
standpoint. In previous arrangenents, indicati-on of flow position was

desi gnated by a sinple marking or requi.f-€d The Bperator to recogni ze handl e
orientation relative to the valve body. In the latter case, sonme types of
mounti ngs prohibit this type of 20 ~ regggpttion. In previous arrangenents,
the rotatable operating nenber is restritted from bei ng noved beyond the
set, off position of the valve. If-overtravel beyond the of f position

W t hout adj ust ment of fhe ., val g } S, Dot gossible, t roblems will
result after seal ﬁa§"583 }Pnge BFeSt oIt ve ughe H¥ut of f,
and second, the hamthIOOUWdlbebbrdkenrb&e@nwnp@rmﬂmxidnnaﬁnﬁéﬂﬁrddhe
forcibly clgse t e e, FS for St t he 30
operating nenberm?nwgkéﬁg?gm Oaib?é 0# %@90§%€£t$%g e lawy%qrraﬁerently
overtravel beyon8 ?HéeéfPebUQFf‘l Bﬁduu@n@ob@@mt vmbemla)nda meitgitiap lvki | | ed

person woul d be awalrebubanaaoesnmb@pwt1§umpv@étapqa/:eécm@dd tHadni fy that
repl acenent of t@ﬁe 1nvent10n has b d
\_/ roader applications, and that

certain individual features thereof may be used with

10 other typés of valves arid/or. in other environments.

Valves commonly include indicating means fér
indicating various flow positions of the valve member.
- In many applications where metal seal §ackless valves
are used, indication of flow position is critical from
15 a safety standpoint. 1In brevious arrangements,

indication of flow position was designated by a simple
marking or required the opérator to recognize handle
, orientation relative to the valve body. In the latter
\ .case, some types of nountings prohxbxt this type of
20 recognition. _

In previous arrangements, the rotatable
operating member is restricted from being moved beyond
the set, off position of the valve. If overtravel

~ beyond the off position without adjustment of the valve
25 is not possiblé. two problems will result after seal
wear has occurred. First, the valve cannot be shut
off, and second, the handle could be broken by an
operafor'atteupting to fbrcibly close the valve.
When there is no stop means for stopping the

30 operating member in its off position, the operating
member may inherently overtravel beyond the off
position due to seal wear. Only a highly skilled
person would be aware that at some point such
overtravel would signify that replacement of the seal




®

was necessary, and there was no associ ated neans for I ndi cating the point
at which such seal replacenent was necessary. Therefore, it would be —

desirghl e to have an alarming indicating neans for clearly indicating o am
oper gt at a seal is worn beyond its normal, useful ife and that v

r epl IS necessary. 5 ., The present invention resides in a valve
i nclug ajval ve body with a valve seat therein; a valve bonnet having a

cl ose os¥tions, said valve nenber carrying a wearable seal co-operable 10
with saird walsvaegeaisairy,sand thesedwpsshbi assoofased dneahsefoenber; and
havi ng co-operating indicating neans between said bonnet and said operating
menber for indttatinatthegpeirsr 3t #high skch seat Jﬁgf%ﬁef“ﬁﬁt HBFEEEPH Yirt s ¢l osed
"position and thereby indicating th replacenment, 15. of .said seal is
required. PPerefcRs) it Fﬁ@dc%ggﬁ‘ﬁfgi?tt?%haY%épuﬂﬁm%ﬁ? Catiidies over
which the seal is effective, One range includ nornpl. anqul ar range
over whi chmedns gelaIClﬁér]iYnla%qaﬁ%ttBr%‘ ERTRACY g%f" a%&egfsl cond range 20

i ncludes an overtravel or abnormal angul ar range over .which the seal is

still funcbepos ibsinoshalyl dsefulr bifeaans that\KeRlaREeRp &P SR Heber
t s b th L cl Lfton,.th . t ill b di |
S ooy Aot AP R mAn G RE P RERLAE, 1A " PREIE figtidlade o2 1Y
tegtlzgd't Hg”t a b02vEHbabawieh LNLERL DdaOVELLLAYE!l LTvdf\Fe WG ALL NG mEDer
- having a fdtatable operating member fdr moving a S

valve member between opén and closed.positions, said ~
valve member carrying.a wearable seal co—operabie
10 with séid valve seat in said closed poSitionsiof said
valve member; and having éo-operating indicating means
between said bonnet and said operating'member fo: indi-
cating overtravel of said operating member for its |
closed'pésition and thereby indicatihg that replacement
15 of said sealﬁis-rngired.: | |
| '.Pfefergbly,.the.ciosed position includes angular
ranges over which the seal is effective. One range RN,
includes'a normal'angular range over which the |
"seal is in'satisfactofy cohdition, ahd a second range
20 includes an overtravel or abhormal angular range over
- which the seal is still funétional but shoul§ be |
replaced. When the operéting member oveftravéls beyond

the normal closed_pbsition, the operator will be readily

. aware that replacement of the seal is nécessary.



f Orm of adj acent arcuate bands of different colour on the bonnet for
cooperatlon with an indicator on the 5 operating nenber. Wen the seal
is satjsfactory, the indicator on the operating nmenber is aligned with - the
col ourband i ndi cating normal val ve closure. Wen the seal is worn and
requires replacenment, the indicator on. the operating menber is aligne
with the col our band 10 i ndi cating overtravel, signifying that

repl acenent of the seal is required. In one enbodiment, the indicatin
means i ncludes an indicating ring nenber nounted on the val ve bonnet - \.
beneath the operating nenber. Specifically, thee 3 . indicating ring ne
is nounted on an outer cylindrical end portion of the valve bonnet, and is
hel d thereto by frictional eﬁgageﬂﬁﬁferTHé CAGOBAMERG - r FRE HBABEL3I HRFudes.

a central opening Oing?hﬁtﬁﬁgebe?QrQQeQUBErtﬁ¥|de%hG@hgeﬂdeerttﬁneofthbe

val ve 20 bonnet X ext endi 3 E surroundi ng the
openi ng for frlctloEQFPy ng ARREAEHATEHREF Bﬁﬂ ﬁonngﬁ gfrep e“0af¥
bonnet. Locati'ng neghe b&nﬂéQVEdecbepucen1bhewhohahnngndungtuenbnrthed t he

val ve bonnet fog lOggkkﬁgxﬁiduenﬁg?ﬁr'ﬂﬂeHE@HSrs 81 zge bk $de Qi@fgéathe

position for locatin I Cla ereon at the desi re angu t]on.
The | ocating means dmgitakermeny ther apesatingnmembesr isngtigned whghudbe a

| ongi t udi nal grooveg h t t vhevleoangsurecei xhed 8he30
i nwar dly ext endi ng f&%mgnﬁ?ﬁg ?% ?ng?ﬂﬁ Pﬁgggzenber The ?ab on ¢

t he
i ndi cating ring nmenseali 4s| woznednd EPGQéFEFnfﬂéHaGF§FaﬁzethFoh99hEaFﬂﬂlBPa

thereon, and the greﬁ%eogerhhen OReRbersikod2igfed wicHetRentoedudi shadce.

fr0n1a stop sufface which normm cooper at.es
N P suf indicating overtrave? signifying that replacement of

the seal is requlrgd. _
- In one embodiment, the indicating means
includes an indicating ring member mounted on the valve
_ bonnet beneath the operating member. Specifically, the
15 jndicating ring member is mounted on an outer |
‘eylindrical end portion'of the valve bonnet, and is
held thereto by frictional engagement. The indicating
'ring.menber'includes_a central opeﬂing or hole
receiving an outer cylindrical end portion of the valve
20 bonnet, and has axially extending flange means
“surrounding the opening for frictionally gripping the
outer end portion of the valve bonnet.
' Locating means is provided between the
' locatxng ring member and the valve bonanet for locatlng
25 the ring member in a desired rotated position for
locating the 1ndicia thereon at the desired angular
location. The locating means may take many forms and,
in one arrangement, includes a longitudinal groove in
‘the outer end portion-of the bonnet receiving an
30 inwardly extending tab on the indicating ring meaber.
The tab on the indicating ring member is located a
predetermined distance from the indicia thereon, and
the groove in the bonnet is located a predetermined
distance from a stop surface which normally cooperates

-



-4- with a stop projection on the operating nenber to stop sane in the
val ve open position. The indicating ring nenber advantageously includes an
i nctined surface having the indicia thereon and being 5 visible in r
 rections both parallel and perpendicular to the |ongitudinal axis of t¥e
perati ng menber. The indicating ring nenber al so advantageously incl udes
anjoer flange for ¢oncealing a panel nounting nut threaded on the bonnet.
- According to another aspect of the present invention, a valve
d¢s a val ve bonnet having a rotatable operating menber for noving a
Toek,sRGl WeeRoBPBRoIAL:ELASEH RAS bbAPS:1RG! HeNBLY L ORIPSE havi ng
n a wearabl e seal co-operable with a valve 15 -seat I'n sard cl osed
position of samiedinakye FRIGEr opsdi Bo§he$s.posi tion including a normal
angul ar range for said operating nmember over which said seal is satis-
factory and an abmaenmazhdaaguiag rangemembérV\Bdehn 68g€oseRy 1iScupgesy worn
and requires replacenent; indicia 20 on said bonnet for indicating said
open posi tien, isaldnadr sekfaoguhavingngbeabndseid abewssml amdgoé Brigr ange;
and i'ndicator neans noveable with said operating nenber for alignnment with
sai d i ndizi ¥isdbiladisadérenbibosai dobhepatahleheamdrpespérotiatebar n sai d open
position of 25 said val ve nmenber and when said operating nenber is |ocated
within one &P the &enaitedinaldaxibpges. thecoreraging medbexn herThgpect of

the invention, . -5- a_ val ve jncludes a_valve bonnet haviqg a rotatable
- a indicating ring member also advantageously includes an

'outer_flange'fér conceaiing a:panel mounting nut P
threaded on the bonnet. |
.10“_ According to another aspect of the present
inveqtién, a‘valve includes a.valve boﬁnet having a
'-rotétable operating member for moving a, valve member
' between.opén énd closed posiiions, said valve member
having thereon a wearable seal co;operahle.with'a valve
15 ~seét'in éaid'closed position‘of said valve member, said
ciosgd position inclﬁding a normal angular range for

said operating member over which said seal is satis-

C.

factory and an abnormal angular range over which said
.Seal isﬁﬁnduly.worn and requires rep;a¢ement; indicia

20 on said bonnet for indicating said'open position, said
normal ahgular range and said abnormal angular range;
and indicato: méaﬁs ﬁdveable-with said opérating member
for alignment with said indicia to indicate when said
'operating member is located in said open position of

25 _said Qélvg méﬁber and when said oéeréting member is
located within one or the other of said ranges.

-According to a further aspect of the invention,



dgperating nenber. for noving a val ve nenber between open and cl osed

posi tions, said val ve nenber having a wearable seal co-operable wth a

val veseat in 5 sajd closed position of said val ve nmenber; and co-opergtin

ihdieati ng means between said operating nenber and said bonnet for

i ndi cating positions of said valve nenber; said indicating neans incl udir

an indicating ring nenber nounted on said bonnet and 10 frictionally

retai ned thereon for indicating over- travel of said operating nenber in

its closed position and thereby. signifyihg that replacenment of said seal is

~required. In a prefepled, efipoidEnty BalvL ol 3330 15 SXLELRRL! Y
screwt hr eaded por?lon or'recelving a panel nut and an oufer cylindrical

end portion; goflRg; e MebdR Ve o iHY raalvahQ)eemre%%irVioegwégkd cylindrical

end portion; generally axially extending flange neans on sai i

ring nenber

around sai d.h@%@ﬂ&ﬁd%ié&&d‘@p&ﬁiﬁ&%, @didndid16R! mendeRPOhbiy9Rg and a
generally axially extending outer flange on said ring nenber for

surroundi ng dadweNSLEd | ¢l vfuplabld widteiave@ 1o sekd threaded portion;
said ring nmenber having a.circunferential inclined outer surface extending
25 betwee ssaidholesehdposidiautefr fdidhgalve membardi apghdagm val ve in
accordance with a preferred enbodi hent of the invention, a generally

circul ar di apteaopeiating aindiqd timee deansa beitweenf saédt bperakéngi nwardl y of
its outer periphery.between opposed 5 substantially flat and parall el

cl anpi ng sur fBeBReHnard| R birnnain§ on iadigardngo@psiwiienshas said val ve

seat therein. s .. . . .
c 'valve member; said indicating means including an

N indicating ring member mounted on said bonnet and
ld frictionally retained thereoﬁ for indicating'over-
'travel of said operating member in its closed position
and thereby signifying that replacement of said seal
is required. . |
in a preferréd emquiﬁeﬁt; said bonne; has an
15 externally screw-threaded poftion for receiving a
| panél'nut aﬁd an outer cylindrical end portion; a ring
member having a cenfral hole receiving said cylindrical
end portionf generally axially extending-flange meah;
on said fing'mémber.around said holé for éripping sa;d
20 cflindricallgnd portion; and a generally axially
éxtending outer flénée on said ring mémber-for
.surrounding and concealing the.panel nut receiVed 6n
séid threadéd portidﬁ} said riné member havihg a
circumferential inclined outer surface extehding

25 between said hole and said outer flange.



The invention is further described, by way of exanple, with reference to
‘the acconpanyi ng draw ngs, 10 wherein: FIGURE 1 is a cross-sectional -
_el exafional view of a valve in accordance with the present ,jnvention;, - .

is an enlarged partial cross-sectional elevational view of a -~
d edge 15 portion of .the diaphragmin the valve of FIGURE 1, '
P the specific arrangenment of the di aphragm and the cl anpi ng surfaces
t he val ve body and val ve bongel; FIGURE 3 is a partial .
cryss>segtional 20 el evational view showing the enlarged head of an axially
nmovabkleval ve neaberdbephgagni detive nim sytordincal when ea g fBhedis a
cross-sectional elevational view taken generally along lines 4-4 of FIGURE
1 showi ng em@&dipghtndfi tié¢ povenviomf & hgenvetaklyreobwmcubmt ng axially
gui ded through a non-circul ar” opening in a gui de washer received in a
cylindri cafipphpragr| BREXERLLY achamped|inrasciseunforitidlevgreaken
general Iy along_lines 5-5 of FIGURE 1 with the 30 indicating ring nmenber
and panel huvaFdhpvefl ibF UERT tReiPReTYIRe BWeM epPasrshi ng the top end
portion_of the val ve bonpet; FIGIRE 6, is a viewsimlar to FIGURE S for
showi ng® a TS BN EHRLI AT E3L i 3RF PR MESh 7 L FRANG AYETRSRT 1P | ongi t udi nal

groove in the,val ve bonnet to prevent r{§61i rotation théebetmeen; 5

FI GURE 7 i 3230 PR 0] i That Y305 R |%?1’\6/\‘§’ Viasy $3& VY ii®eral |y al ong
lines 7-7 §ga€”§%£¥%fﬁ._ _ _

The invention is_fhrther described, by way of .

example, with reference to the accompany;ﬁg drawings, et
10 wherein:
FIGURE 1 is a cross-sectional elevational view

" of a valve in accordance with the present invention:
FIGURE 2 is an enlarged partial

cross-sectional elevational view of a peripheral edge
15 portion of the diaphragm in the valve of FIGURE 1,

showing the_ébecific arrangement of the diaphragm and

the clamping surfaces between the valve body and valve

bonnet; o '
FIGURE 3 is a partial cross-sectional
20 elevational view showing the enlarged head of an : "

axially movable valve member being guided in a

cylihdrical bore; . '

FIGURE 4 is a cross-sectional elevational view

taken generally along lines 4-4 of FIGURE 1 showing a
25 cylindtical'portiqn of the valve member being axially

guided thrdugh a non-circular opening in a guide washer

received in a cylindrical bdore;

. FIGURE S is a partial cross-sectional view,

taken generally along lines 5-5 of FIGURE 1 with the
30 indicating ring member and panel nut removed for

clarity of illustration in showing the top end portion

of the valve bonnet;



FIGURE 8 is a viewsimlar to FIGURE 7 for showing an alternative
arrangenent; and, FIGURE 9 is a plan view of the valve handle 10 S
in FIGURE 1. Referring now to the drawi ngs, wherein the showi ngs are
purposes of iltustrating certain preferred e di mrents of the inventilo
only and not for purposes of limting same, FIGURE 1 shows a val ve bo}
A and a val ve bonnet B axiall-y cl anped together by a bonnet nut Cin a

known manner, and having a_ci.rcular nmetal, di aphragm D ci};cqligﬁg‘r;gial ly: »
cl anped therebetween. VaFVEUBBG ASaftd VA& &t TR IC Woafd ' g
threads therebetywspi 98N8’ 8hbyohndheatiadialatdihg rimgmiedbelr? Jauperoyisigng
axi al novenent of_ bonnet nut C.relative to hody,A upqn raqtational novenent
of bonnet nut C.¥WHthrtlapebtprdinal srgaye: ‘r'?utthﬁ-ffzfaevecg’(%'é}eatt?trf’g
general |y radi alpséwenterelidivei cbtaltdononthearedietareeny novi ng bonnet
menber B towards 25 v dy, A_upon.rootation qf bannet .nut '
appropriateggirection toaéggﬂﬁglé &Faﬁpsdpﬁpﬁﬁ§aﬁqéQﬁé;%ﬂﬁﬂi&iﬁé%éébﬁyf
axi al |y novabl-e wvi¢wetakehegekehnad lynadongr jdaesedet okt iFIGURE 8§ dabl y
guided in a |arge 30 - dj I oPQLL I, 0N sCMlai RArd ¢ The
outer end portion of enl a?ggﬁkﬁegdgkhf géi%%g%tlcgﬁéragddﬂloa%hlrdgg{rgEf?fsor _
general |y spheri&hewbngl @heaéﬁ?ﬁﬂaﬁéﬂppﬁéﬁ?mﬁeﬂﬁﬂﬁdrGéﬁﬁhead portion 18 Is
general-ly hexagonal so thaigyrgOD ¥st Bepiansfied F afle ¥ iK1 the
cyllndrlcaﬁobore 20, |I§ &Qﬁ fhats t hereof provide fluid passages to

Rt IGURE,

acconmodat & val V¥R g *ndrical stemportien 24 of valve menber E
is.slidably guided through :

o Referring now to the drawings, wherein the
showings are for purposes of illustrating certain
preferred embodiments of the'inventidn'only and not for
purposes of limiting same, FIGURE 1 shows a valve body

15 A 2nd 2 valve bonnet B axially clamped together by a
bonnet nut C in a known manner, and having a circular
netal diaphragn D ¢ircum£ereﬂtially Clamped
therebetueén. Valve body A and bonnet nut C have
cooperating threads therebetweén generally indicated at

20 numeral 12 for providing axial movement of bonnet nut C
relative to body A upon rotational movement of bonnet

Lo nut C. Boanet member B and bonnet nut C have
- ccoperating generally radial shoulders 14 which abut
‘one another for moving bonnet member B Eowafds
25 valve bddy A upon rotation of bonnet nut C .in the _
appropriate direction to securely clamp diaphragm D
n\;herebetwéen. _ L
o _ An axially movable valve member E has an
enlarged head portion 18 slidably guided in a large
30 diameter porticn of a cylindrical bore 20. The outer
‘end portion of enlarged head 18 facing toward diaphragm
D-is generally spherital and the oﬁter periphery of
) enlarged hea@ portion 18 is genérally hexagonal so that



5 a gui de washer 26 having a cylindrical outer surface closely received

in acylindrical small dianeter bore portion 28, and having a hexagonal

inner surface to provide passages to accommpdate purging. Inlet and outlet .
ports 32,34 in valve body A 10 comuni cate with the val ve body bore on
oppusite,sides of a circunferential upstanding seat 36. -Fluid inlet and
I nes (not shown) may be connected to inlet and outlet 32, 34,

ely, by conveni ent known freans. AA plastic, elastonmeric or netal
ential 15 ~seal ring 38 is seclred to-an end portion of valve

or selective. cooperatlon with seat 36 to prevent or allow fluid

rough the valve. In the "standard" version of the subject
g, seaj NG+Had al f tgaf lbuar 20
Sear e s ai i RRRKGLpd° oA a8 Lipy BALiLE) 0 SR Sy gt e s,

3 d to gﬂ've ééhﬁ in t
Pat. No. 3,623%886. 2 t tortheresf papyideefdaidepassagns a
C'rCU”ferent'atorQéeﬁﬁnwaﬁﬁéﬂﬂkliﬁﬁﬁuiﬁﬂﬂg38 Aaa¢1unae&camdsqeher rims on
n

of the seal  riRBTESPAn b HEHERr T Fohe HhreaBly! ebiRatbainatiuh m 1o
cold flow f thegaedb mmsheEMZ&th#nmgoducpkxhériealcoutewlsu&fmhe stroke
of Lhe valve. dipsein¥suiaVdy ol o by PEAIFLcEP0ERRT1k dpdRarA Rl

life which is relate ressmnebetween
gui de washer ZEOQNGQanﬁéng@@duh£Yim2rﬂwhﬂﬂ&gouayeinnhﬁ sur€aceetiver E

i.e., seal r'ngr33adé“@$s%@§@§“¥3 mné@a?éo deifkyi d comuni cation

between inlet 32 and outl et 34 I n e open po on-of val ve nenber E,
- Inlet and outlet ports 32 34 in valve body A

- 10 cemzunicate with the valve body bore on opposite sides
' ‘of a circumfercntial upst&nding seat 36. -Fluid inlet

and outlet lines (not shown) may be cbnnected“to inlet

and ou*let 32,34, respectively, by convenient known
_means. A plast1c, elastomeric or metal circumferential

15 seal ring 38 is secured to an end portion of valve

member E for selective- ceoperat1on with seat 36 to
prevent or allow fluid flow through the valve. In the
“standard” versicn of the subject new valve, seal ring

L
\/

- 38 is constructed from po;ytetrafluoroethylene.
20 ‘Seal 38 is attached to valve member E in the
~ ‘manner disclosed in U.S. A Pat. No. 3,623,699. '
Briefiy, the end portion of valve member E includes a :\j
circumferential recess receiving'seal"ring'ss, and
“inner and outer rims on valve member E are deformed
25 - toward one ancther over the outer end face of the seal |
ring for holding same'in position. This seal | |
- arrangement limits cold flow of the seal material which
~ produces better control of the stroke of the valve. o
This consequently yields better control of dxaphragu ' ]
30 1life which is-related to stroke. |
A coil spring 40 under compression between
gu1de washer 26 and enlarged head 18 normally urges the
valve nember E, i.s., seal r1ng 38, away from seat 36



fluid enters the entire cylindrical bore defined by |arge and snal
di aneger- portions 20,28. Upon closing 5 of valve nenber E by novenent of
seal 38 back into eng agenment with seat 36, purging of fluid pressure

wi thin the bore is possible because of the hex@gonal shape of enlarged h
18 and of the i-nterior surface of guide washer "26. 10 Bonnet B
includes a stem G rotatably guided therein. Cooperating external and

internal threads {etpiean & oM PEdDEsnduRDea bosAChe tRERAr iBlake 3genndal |y
i ndi cated by nuneral; 4 ié;l art. axi al nov

|, 44 -engnt t'o steq1nenbeé G gfon o
rotati onal movem@tttheter R ath¢eonen PeSiLpan,8fn¥plve AeBREY & using
threfi_gséI }t W g e e Zedt idaén ooy d'}'lﬁﬁdemtaaXbah:eoldelf;imﬂs byan be
provi de or I npgrting axqya yen va E ol O ct erent
between its opena}'aarﬂ?egI“%%é%@tﬁ%@#gﬁdg?ﬁgégﬁggiha ﬁél I 9t"’c9§erca{’t°er§§\ﬁ
rotatabl e 205 opdr atd Ings nesukteer sBiobyy mevementi bEuseadt S8ebackn iatloar ged
head 48 on valveéﬂgﬁgéﬁ : r¢gace Lhgga : 1€ | flat
surface on a buttorn '|CH?1§$8%%?ﬁ,iﬁéspgpggﬁgegfsS?ngeigggggﬁﬁb
di-aphragm D on' t hd Wgosthe bote incpessiblenberpusgecafnshe hexggopal

valve nember E.  sHip SO diepargdd Wead 0N824R4CHEPEHB! inekY iGRURAE ax® as
to facilitate rel.ati've rotation therebetween around the | ongitudinal axis

of the 'stem But ton 83 dmWashar fast ic or other suitable materials, and

the interfagg between sterddvemeit 3® indBudes ahstbut Goroita thably gatided o
assist allowmng relative rofation ?gtmeen theﬂiten1and b d of
hf58

_ 8l _ ; gttqntinst
havi ng- t he butt o TSR r et E2 L 178 8D D3R4 ABESERAL REERASS ng
nerber general | y Hatiiom esiten keabepr8vanddbbonetonenbhevaBy aree giese ra 135y

- between its Openfﬂg%é§f§§x£99§&$é99f'44E9La§ﬂSQrQGQQial movement to
. Stem member G -upon rotational movement thereof relative
15 to the bonnet. Instead of using threads, it will be
recognized that.many different axial operators can be
.provided for imparting axial movement to valve member E
to effect movement between its open and closed
positions, and that the manually operated rotatable
20 ¢perating mesber shown is only illustrative. An
enlargad head 48 on valve stem G has a flat surface
engaging a corresponding flat surface on a button 50
which, in turn, has a convex surface engaging diaphragm_
U D or the opposite side thereof from enlarged head 18 of
25 valve member E. The stem head and button are
—Tooperatively mounted so as to facilitate relative
rotation therebetween around the longitudinal axis of
the stem. Button 50 may be of plastic or other
. suitable materials, and the interface between stem head
30 48 and the button is lubricated to assist allowing
relative rotation between the stem and button instead
of having the button roiatq relative to diaphragm D.
. A rotatable operating member generally
indicated at H is provided for moving valve member E
35 between its open and closed positions. Enlarged head




60 i.s splined onto stem G as at 62 for preventing relative rotation between f
the head and stem An operating handle 62 is suitably connected to head

'60,—and may even be integral therewith. A nut 64 and lock 5 washer 66,

head 60 to stean, and a cover platejgl snaps into a circular reéﬁ%s
\op of head 60 ir. a known manner .- It -wi.|l be recognized that valve
g nmenber H includes head 60, handle 62, and stem G and t hat

g menggr ild isplriciet agd o foted OG asoEEN§2vabre ﬁ‘em@@rulﬁgaxu ally
its o d cl osed positions

t | 1 ted
t hat. ot her ongaF53§Qnﬁfﬂﬁa R EReeR ggedggﬁﬁeénﬁggtéﬁopeaﬁfrﬁ;lanSh
di aphragm D tOpewmaﬂwgahzﬂd&rrﬁﬂﬂﬁs tmdmgbhyitennpredndoch@m&iﬁmﬁlLlgnsA
15 ' 0]
5ﬁﬁagn1 X§4 ?Péﬁkgqera §§Qe QorEAPQ y '

and bonnet B ﬁaV|ng dia { herebetween. own in

- FI GURE 1, 5bonweshgantbdr sBdure mem tg sbnncﬁl, spdf acsop@lrt |pdr&t750

extendi ng ZvaBll el AT O RARDSE e L0081 LT Re200p BEARELY 60

cylindrical bore portion 20 in the v ortl

~cylindri cal béﬁeap5ﬂpﬂﬁﬁqﬁﬁﬁﬁ¥?eﬂ%&)!ﬁ#%wbﬁlyeéﬁQRAZPﬁ FhG@REaéVKbr

reference purppsgatiBgdwembEieH Anwph&wnﬁéaaea‘oer hBnB3¥e eépa%‘é‘ apart
opposite flat and garallel circunferenti al h?épﬁr eas 76,78 en which

an inner or pFREr Y ciPiduiidte RReTaLing Reu rbanFB¢?§a§}PaI9f cl anped
over an Ythnermoviagnivalemt imeubereE ﬂixﬁmymluecwéehomagtopuh @ndn FI GURE 1

30t her bet AbARCY ROSHHONR nlHP T £ EEFPL D! PRaBPFEGAASPANERAT ar ca
cl anped betmeehhéranpﬂmgﬁnnﬂenﬁ%sﬁ&iﬁ%bvsds¢atédsnedbsLnadrﬂby fron1thei\)
di aphragm out gheperating with diaphragm D to move the valve member
between its open'and'ciosed positionms.
15 FIGURE 2 shows ar enlarged peripheral edge
portion of bedy A and bonnet B having diaphragm D
axially clamped therebetween. As shown irn FIGURE 1,
bonnet member B has a generally conical surface portion
70 extending away from diaphragm D opposite from large
20 - diaweter cylindrical bore porticn 20 in the valve
body. Conical portion 70 and cylindrical bore portion
20 are also gencrally shown in FIGURE 2 for reference
purposes. 3Body umember A and bonnet member B have
spaced-apatt opposite flat and parallel circumferential
25 area2s 76,78 between which an inner or primary
circumnferential area of diaphragm D.is axially clamped
over an inner circumferential area. Tightening of
bonnet nut C in FIGURE 1 moves clamping surfaces 76,78
. toward one another for squeezing diaphragm D
30 “therebetween. As will be noted in FIGURE 2, the
circunferential area clamped between clamping surfaces
76,78 is spaced well lnwardly from the diaphragm outer
periphery. :
._Body'member A and bonnet member-B also include
35  secondary flat and parallel clamping surfaces 80,82

%:)



peri phery. Body nenber A and bonnet nenber B al so include 35 secondary
flat and parallel clanping surfaces 80, 82 spaced axially and radi aJ4y
f;onlpiinary cl anping surfaces 76,78. Primary surfaces 76,78 are sepgrated
from—secondary: surfaces 80,82 by relatively sharp corners 84,86 acrogs
whi ch diaphragm D is bent axially 5 asjcfearly shown in FI GURE 2.
axi al -spaci ng between corners 84,86 is |ess than the normal axial thi
of diaphragm D and | ess than the axial spacing between cl anpi ng surfac

76,78. As a result, corners 84, 86 r ovi excel l ent seal s,agai,nst the 10
opposite face s§PP&E8s adf éﬁﬁ?cﬁ%ﬁﬁ#%éﬁ?gfﬁlgfo nar%3?5YIéﬂagp?ggnferentim
surfaces "80, 82 surfagascd-gkgs fPrimane suof heesndél @8sarkasepardted
preferably slightly greater than he spagi et i mar ywcl.anpi ng
surfaces 76, 78. fﬁé %§5ﬁqﬁéﬁ¥3§9réﬁ$ﬁ%r§ﬁcgg €5r¥§28§gk8ige¥h%r nd bonnet
menber B are chos#messci8&, i adwospach hgh bédiapknagur Dadesbeat7axdiallly
al ways provide Xi ; e Ors cl | cti aS, € ed: t he anount .
of squeeze. racggnﬁﬂ#?ixﬁﬂéﬁgﬁmnﬁgéﬂfggr agés gg?8§;§§g2%b§ggﬁ n insures
that 20  pri maPgtHesmcapnersl §hgddcturkess shansthe, ngrmalpaxdiad
accomodat e ‘val @ $RUn@ 930 o £OQf N 4 P 4l B t ind ef @56N¢RahOthbCEal, an outer
circunferential flange 90 extends, axially fr$n1sec?sg2?y cl anpin iurface
80 on body nmenb&F8kifs veej} £ 1ARRHIE | SHEF2GPS, y cﬁaggiﬁgs “frace
76I agai nﬁt kni c:@rmd-sotaaqrscdfagmﬁmlrurémemenesséugsaalda-aasermm OL theh
val ve. The_axi a rQj:ectiQn. .o 90,1 u LalLly ter ;than the
axi ol spackg D opodlite 'fite sUdAGEs O ' endVRehpRtLER.Y #1583 Ghd

s ~ parallel circumferential surfaces 80,82 are '

spaced-apart from one another no less than, and

preferably slightly greater than, the spacing between
primary clamping surfaces 76,78. The machining
15 tolerances for body member A and bonnet member B are
chosen such that the spacing between surfaces 76,78
will always provide maximum squeeze or clamping action
as cospared to the smount of squeeze or clamping action
between surfaces 80;8;. Such action iqsures that
29 prisary diaphragm sealing occurs at areas 76,78 to
" better accommodste valve purging. '
' Continuing with reference to FIGURE 2, an
_outer circunferential flange 80 extends axially from
secondary clamping surface 80 on body member A for
' 25 | protecting inner or primary clamping surface 76 against
knicks and other damsge during processing and assembly
of the valve. The axial projection of flange 90 is
._substantially greater than the axial spacing between
primary and secondary surfaces 76,80. Directly
30 Opposite from protective flange 90, bonnet member B is
provided with an enlarged recess 94 for receiving a-
terminal epd portion 96 of diaphragm D in a free and
unclaaped condition. Secondary corners generally
indicated as 102,104 are axially spaced froa one _
35 another a distance substantially less than the axial

-



‘primary and secondary surfaces 76,80. Directly opposite fron1protectiVe

fl ange: 90, bonnet nenber B is provided with an enlarged recess 94 for

receiving a ternna

end portion 96 of diaphragmD in a free and uncl anped

condi tion. Secondary corners generally indicated as 102,104 are-axially T
spaced fromone 35 another a distance substantially Iess than the axial

Qg between corners 84;86 so that

Dfi's.adally defornmed to a greater degr than the axial deformation

t helggo} \bet ween corners 84,86. 5 °

r e oNshi ps, opposed pairs of flat cIanE g surfaces 76,78 and 80, 82
\ne gxi al | ppacd ngadietiweens arners adbi A6 sa :
T D abokd ol o 3@% f&g\ﬂfﬁr%thﬁia@l?aaefﬁeh%ertotfae i nnerand

outer 10

As a result of the foregoing
rF&é&sth9r°§%ﬁ£I§P4ﬂ anpi ng

erentl mDis aX|aIIy bent

areas, _dia
bet ween cornes§884586 eg eashr than [éh% anbak QQQESHﬁFFEPné FWF@@ di scs or
layers DI, D2hedn@edS cdrmaunlgd hggkness, although a greater or |esser

nas been Found thai su '%briﬁfl*ime#é g, EoFAReTiRnaRIa} PR 1y

has been Pound that su
wi t hout substappumdﬂlg&xhxnaﬁ;ﬁl&% slanpgng surfatesof 6,8 asdodd it

di aphr agm conSEGd Ut o1y Uy REEAEATFP_ @hRERECHTERp1RRC I dHeatc el ot agm

form ng disc

CTrcu tenltlc t'ype 316

stai nl ess steélorhaxti alloatckanmi ng hdiaphragaf Dnat: reésatlﬂamswm t he

15

20

rockuel | C SCRlitcumBldb Ay 41 ed 2, COBSLUEER 339 gn@]r il puftadened”
condi‘ti on for the partl ar -‘material I nvo ectlve enhances
the over a0l circumferential clamping areas, diaphragm D is axxally

bent between corners 84,86.

.. Diaphragm D is shown as co-przs1ng three discs
ot layers D1, ‘D2, .and D3 of equal -thickness, although a
greater or lesser number of such discs could be
suitably employed in scme instances. It has been found
that such an arrangement provides enhanced flexibility
without substantially reducing the strength or life of
the composite didphragm construction. In the preferred
arrangement, each disc diaphragm forming disc comprises
a flat circular nember of austenitic type 316 stainless
steel heat treated to a hardness of not less than 38 on

- the Rockwell C scale. Such hardness is considered to

be a ﬂfﬁlly:hardened“ condition for the particular

-material involved, and effectively enhances the overall

25

cycle life of diaphragm D. Normally, stainless steel
diaphragms are constructed from material having a

. hardness of approximately 27 on the Rockwell C scale,

\‘i.g, "quarter hard"™. It has been found that an

30

35

increcase in diaphragm hardness increases its strength
whick, in turn, increases its cycle life in a generally
linear relationship. Thus, an increase in hardness
from app;oximk:ely 27 to approximately 38 on the
Rockwell C scale increases the diaphragm cycle life by
a factor of about two. This result indeed comprises a
ezgnlfzfant improvement over prior art staznless steel

e outer end portion 96 of di aphragm

It

5 |

&



*25 cycle |life of diaphragmD. Normally, stainless steel diaphragns ar
constructed frommaterial having a - har dness of approxi mately 27
RocRwel | C scale, i.e., "quarter hard". It has been found that an ingrea
ﬂwT&ﬁ_aphragnLhardness i ncreases its strength 30 which, in turn, igpcreys

its cytle life in a generally-linear relationship. Thus, an increake | -
hardness from approximately 27 to approximgtdy 38 on the Rockwel | , a
i ncreases the diaphragmcycle life by a fact of about two. This re -
indeed conprises a 35 " significant inprovenment over prior art stainless.

t he

st eel di aphrawph@a@w einstuct s o JMBiteadhbestaindessi stedpl dyed in
the preferred cons &P t h rials and
har dness relat|893h gpﬁéh%ew%%%d§fr d£§§%?£ﬁ?tigﬁ 2 grllliaEgrwce

Typi cal |y, d|scapprpcmatedndhmzenth%tdwpéariab&1éhéegaféﬂﬁﬁﬁnd t hus
include a burr 2L9uRd JhihiYH Yolkd PP Yed Nes£081 £ FBRehEPEOPEE BEr angenent .

of the present invention, however, securely clanps the 10 di aphragm at -
C|rcunferen5|al5&F€é§espaced radlally inward fromthe outer peri phery, so

any burrs cannot p033|blryyﬂ¢§fxy;adﬂ$@sob1a|nngaaécnﬁeacbasmaugednd
Together i any KR hee itRa qnd 1S pipdt §E8ChRRrE) %5?‘*583%“”"6"
clanping force ememte¢dﬁﬁphamyttﬁnmu¢ﬁe bBhe amprbvedearzangesenitoed
cboye. The )2 UReR Al et ) PRI SR S9UF. T VBLLOI° RS epee force
dlaphragn1baV|ngzaahragnaaﬁunandumﬁymgatasltaeeéénﬁpﬁésdtﬁ#gkﬁééy of discs
(N inward from the outer periphery, so any burrs caanot
posszb¢y interfere with obtaining secure clamping and
sealing. Discs D1, D2, aand D3 are physxcally separate
and ars not bonded together in any way. The di;cs_are
1i5° held together s:mﬁly:by the clamping force exerted
between the valve body and bomnet as described above.
The laminated or layered diaphragm construction
reguires less force to flex, but has a strength which
is about as great as a single layer dlaphra m having
20 = the saxe thickness as the comblned thlckness of discs
D1, DZ, and D3. :
FIGURE '3 shows enlarged hexagonal head 14 on
" valve member E as having its corners akially.guided in
~1arge diameter bore portion 20. The flat areas of the
25 head are spaced from the wall of the bore to
accommodate valve purging. FIGURE 4 shows cylindrical
" ... stem portion 24 of valve member E as being axially
\guided by flats defined by the internal hexagonal
opening in guide washer 26. Spaces are Advantageously
30 defined between cylindrical stem 24 and the corners of
the non-circular interior surface of washer'ZG'to
facilitate purging.
Bonnet B is illustrated in FIGURE 1 as
inciuding an external threaded portion 108 receiving a -
35  panmel nut 110. Threaded portion 108 is'clqsely



‘outer en portq

D1, D2, and D3. FIGURE 3 shows enl arged hexagonal head 14 on val ve nenber
as h g its corners axially guided in |arge dianeter bore portion 20.

E

The/fl gt areas of the 25 head are spaced fromthe wall of the bore to )

acgor te val ve purging. FIGURE 4 shows cylindrical stem portion 24 ofs”
vgl ve 'E as being axially-guided by flats defined by the internal
haxagaonal openlng I n gui de.washer 26. Spdqgs are advant ageously 30 - .
de{ined bg¢tween cylindrical stem24 and th corners of the non-circular

i nt surface of washer, 26 tp facilitagte pur et Bis
illustrated iFeqedyad ke oth FﬂEBEdPﬁg°3ﬁ“é%§eﬁﬁﬂ 1 g&ﬁﬁw??ﬁﬁ“lOB
receiving a 3aad parelpawe¢l116. clzhpeddbadtween ithe frés miOSELY and

i anpeq bet wedp et REICLEY $8sBrRA00naNEY IRy el ErTn 1D e
val ve t heret o Stdhisrsnapnybbeppoviddddoan thiee umdeisdidee off the mmel 5
agal NSt Rornetadiingt [PEnfige heR LoFRY Qasadidedbion fE gsu@@fnauahe

bon F've is in nmoun pOSItIOﬂ
shown with prudem@mﬁcéheoomesné Ped tijiom ofebaitnay B reberckbe to

FIGURE 1, the al rboeR t@bnhonnet B |ncludes a generally
cyllndrlcal sur ace §€4 Hﬁ““tga P Ii|nward fromthreaded éﬁkﬁ En 108

and separ at ed therefron‘$%ys O¥R ¥ epgﬁPPiV Fefierenas, AQydil
Cylindrical em%dﬂﬁitﬁ"%ééénHEr Upp8¥a¥nee 4ONFIGURE i1Ndi g esudér 18Rd 15

over an aX|aI ext.ent IegsPt an ?Eei itance fron1|ti1;ney teﬂ{?éﬁ{ end to

shoulde; 116. FOR-LRM oRpat. es a genera cylin
surface 114 spaced radlally inward from threaded

po.t;on.los_and“separated therefrom by a
'circumferential radial shoulder 116. Cylindrical end
_portien'li4 is cut-away'as.generally'indicated at 120

15 over an axial extent less than the distance from its

- outer termxnal end to shoulder 116. Cut-away portion
120 has opposite axially extending end surfaces
122, 124 and the axial bottom of cut-away portion 120
_ is axially spaced slightly from radial shoulder 116 so

206 _thaf a substantxally complete c1r.ul£erentxal surface

' still exists arcund the outer end portion of the
bo1net. End surfaces 122,124 may be angularly spaced
from one another substantially greater than 9qQ° and
Iess than 130°.

25 u At least one end surface, i.e., end surface
124 de£1nes a stop surface for stopping rotation of
operatxng member H in its open position. A locating

"uxmeans in the form of an axial groove 130 is provided in
~the outer end portion of bonnet B. Groove 130 is
. 30 angulariy spaced approximately $0° from stop surface
124 as generally indicated by angle 134, and is used
for purposes to be described. :
Hith continued reference to FIGURES 1 and §,
an indicatxng ring melber.J has a central opening or
35  hole therethrough and is frictionally received on ocuter



120 has opposite axially extending end surfaces 122,124, and the axial
bottgm of cut-away portion 120 is axially spaced slightly fromradial S
shoul der 116 so 20- that a substantially conplete circunferential surfgce E

still-"exists.around the outer end portion of the bonnet. End surfaces
122,124 may be angul arly spaced from one anzther substantially greater tih
90 and 'l ess than 180. 25 ' At le é; one end surface, i.e., en
surface 124 defines a stop surface for stopping rotation of operating

member Hin its, iy §41 PP4"BANS el Bhe Themcentaalaxi al
groove 130.is pfggﬁﬁgyﬁqgﬁﬁﬁ?%nﬁiﬁpg d portio ve 130 is

n, of bonngg B. Gr%o

30 "~ angularly _ H3pr f S 1 rally
0RERdag ApRd 4k WA LUdRS ABRPERLY sARFALAY 18X 12041 0%

indipateg byfanQﬁ%n%§4ﬁg¥H%é§??$ﬁdrfpfi@ﬂiﬁﬂ3§$Y:STbPPdﬁQCbbhﬂ@I Wmﬁhr
continued referen Q. . an an,in g.,.Li er. as a
central openingcgﬁq§§r1° IQ?E?&?%?%E%UghIgnHi?g P?inggggﬁﬁggrégéfVed on
outer 1% cyl andmildyl evikempbing oinién plangermBanshd S8emayaleopeni ng or
hol e i ncl udes ogneralde dul el dy1F e Hdohk 209enEPaRBpEE skon rictionally
gri ppi ng bonnet “out'er-cylindrical portion 114. |t I _be reco%nlzed that 5
axi al |y ext endi pdunaddrty |efhgel neumEe 138t hajlyesparednfipagesakiof

continuous or My iCHPYULFLR P UFehi1Yent1p geuphenagnthsl bivmapacahiddmnges
for frictionally or resiliently gripping the bonnet outer cylindrical

portion. 10 cylindriqahepoF¥E®Re 138 includes a terninal end 140 -which
normal Iy ahyits shoul der Iffnd#| S ikg@) 138 fcludes a terminal end 140

U ' which normally abuts shoulder 116 (FIGURE 5). Ring
' member J includes a generally axially extending outer
circumferential flange 142 having a terminal end 144
axially spaced a substantial distance away froam the
15 'terminal end 140 of inner flange means 138. Outer
flangé'142 surrounds, covers, and conceals panel nut
110 when the valve is mounted to a panel. A
circumferential inclined surface 150 extends from outer
£lange 142 toward the central opening in the ring
20 member. 1iIn the arrangement shown, inciined surface 150

a] (

LY

{s inclined at an angle of approximately 45° to
.longitudinal axis 152 of bonnet B,.stem-G'and operating
) mesher H. A small'cirqumferential'horizontal portion
P " 156 extends between inclined surface 150 and the
25 -central opening in ring member J. Inclined surface 150
is located relative to head 60 and positiocned such that
it is visible in directions both paraliel and
~... . perpendicular to longitudinal axis 152.
o . As shown in FIGURE 6, axially extending inner
.39  flange 138'on_ring'member J-includes a radially inward
o éxtending tab 160 for élose#reception in groove 130 of
bonnet member B. Tab 160 may take many foras,
including an inclined inwardly extending portion of
‘ flange 138, or a perpendicularly exten&ing_tab_from the
35 bottom edge §£ the flange. Groové 139 and tab 160



menber J includes a generally axially extending outer circunferenti al
flange 142 having a ternminal end 144 axially spaced a substantial distance
away fromthe 15 term nal end 140 of inner flange neans 138. Quter . ~
fl.ange 142 surrounds, covers, and conceals panel nut 110 when the valve ?%
mounted to a panel. A circunferential inclined surface 150 -extends from
’ | ange 142 toward the central openi éfin the ring 20 menber. In

grikaqgenent shown, inclined surface 150 is inclined at an angle of

¢ yreXely.[err] to .longitudinal axis 152 of bonnet B, stem G and
opery nenhemﬁarabhsymﬁh ancumﬁehenttalpNQPBZdUtdbqaﬂQIon 1S6 extends
bet wedg cI| . 5 r gly ng nenber
J. Inclined S&t’a }Léee‘ ?g% ,_lﬁQq g%%?‘seggrgl gg-ll\a}g‘i?tg %eay&zlgl (F goi#t i oned such
that it is vipiosisioniang e@:@rmsnbbmisaaapnerlasdmmbperndl dit ¥ha o

I 'ongi tudi nal ﬁ?égiqadﬁbfﬁHWWIIn FIGURE 6, axially extending inner 30

flange 138 on’ring nenber ,-|nclude? 8 radially inward extending tab 160
for cIoseJreceptlon|lwﬁﬁcﬁH@“ﬁ39no IGURENd ﬁéPbéﬁQBis'ﬁﬂ9WHxﬁﬁny t ake

many forms, '%Q'mlﬂ'yng:ﬁbtf@imyeﬂnlﬂm&ﬂh!yelh@ldn&@ RQild qn:mhdri ange 138,
o o, 0o el el 2 LerS g 2P OISl ML §15s Ut o
indicating ri u@orﬁerastsercohlfﬁﬁtngeatg)ebenlenyBrhdtlanayl hm@mmb certal n
135 Lo BN T 650 RRBCHy W S A H6inde o
C|rcunfe1§nt|aB8h|ange 138. FI GURE 8 shows tab
Referring to- FIGURES 1 and 9 operatxng means k‘)

H includes a pointer or indicatoer means 180 and a stop

pin 132, Upon rotation of operating member H to its

full open position, poxnter or indicator means 180 will

15 be aligned with an indicator line 184 on inclined
surface 150 of indicating ring member J. In this -
position, stop pin 182 carried by head 60 will engage
stop surface 124.(FIGURE §) for stopping rotation of

the valve operating member in its full. open pcéition.

20 In this pesition, coil spring 40 moves valve member E
axially upward in the view of FIGURE 1 to its full aopea
pcsition whﬂrezn seal 38 is axlally d1$p1aced from seat _
36. : - .,

When the valve is closed handle 62, i.e., ’

25 'operating member H, is rotated clackw1se in the view of
FIGURE 9 until po;nter 180 is located in a closed |
noraal angular range 202. This range is defined

*\\between radial lines 204, 206 a‘cuately spaced apart
from each other by an angle of approxlmately 27.5°,

30 with 11ne 204 being located slightly less than 90° from
line 184 and line 206 being located greater than 90°
therefrom. An abnormal angular range genera;ly
indxcated by numeral 208 extends between radial lines

206,210 over an angle of approxzmately 22.5° adjacent

35 range 202. In the Dreferred arrangement, area 202 is



: 160a as conprising a generally radially inward extending extension from t
botton1end of inner flange 10 138. Referring to-Fl GURES 1 and 9, 7 s
operatlng nmeans 4 Hincludes a pointer or indicator means 180 anea X
* st'ep pin -182. Upon rotation of operatinqﬁﬁenber Hto its full open f

position, pointer or indicator neans 180 be aligned with an{ %
indicator Iine 184 on inclined surface 150 of indicating ring menber J§

this position, stop pin 182 carried by, head a top_surfaode 7%
82, 50¢.

(FI GURE S) forc§ﬁ@§$ﬁnGQQﬁQuh%ﬁ¥Qﬁn K gh aFPng gﬂﬁﬁ@r aft, jts
ful'l ..open DOSltalrQl&at%Obarim dml@naoqsaanfoﬁothdsaawggm foraalval ve
menber E aX|aII¥ up) i.n .the of FI & éo | f is q posi tion
wher ei n seal 35'P§'Q§ﬁ£qﬁf%ﬂ% %5 9 rHht ¥ea¥RER. P ﬁef ve i's

cl osed, handleaa2~nmdet 1eXewi Oper dthieny ﬂenbe38His|Bnduintwdrolé@kwmgé in
the view o S nor mal

angul ar % §g§E “fhlsqwﬁﬁﬁfgigdég * ségﬁaﬁgg ?g ?%fégﬁﬁgg 204, 206
arcuately spacé&lﬁﬁﬁﬁ #&Qﬂﬁk&%ﬂpﬁﬁfﬁ#afwl heﬁﬂgﬂenefmapréﬁﬁﬁﬂt€F9827 5,
30 wth "ne7%941'9&éfw%aeﬁ a&gwﬂiyraﬁgé bben SRahgemzbgngslss and

i ne 206 bein cat eaf er er.e n abnor nmal ul ar
r ange. general?§ Pﬁﬂrga lﬁﬁéihaﬁb%gei? nﬂgkﬁﬁiﬁéeﬁ“raaFgﬁ P?nes

206, 210 over amar-zglﬁﬁlfm%%xpeﬂdmtﬁm[ssrisaﬂeaseahrias Inagpe z@zm In
204, 506, (% prodchd 3¢ are i uRer ol Py ot SRR pHARERPRRE S8R hh
o not immediately available, it is possible to -

va temporarily readjust operating member H on stem G for
permitting the seal to sealingly engage seat 36 in the
valve clesed condition. -

15 Cut-out end surface 122 (FIGURE 5) is
angularly spaced well beyond warning band 208 so that
stop pin 182 (FIGURE 1) on operating member H will not
engage surface 122, even though pointer 180 is
approaching travel beyond warning area 208. Adjacent

20 comtrasting color bands 202,208 are located on inclined
surface. 150 so they are readily visible in directions
both parallel and perpendicular to longitudinal axis
152.

It will be recognized that valvé‘open posiiioq
25 .indicia 184 on ring member J has a predetermined
angular relationship with Iocating means 160 and with
indicating means 202,208. This relationship is such
_ that assembly or disassembly of the valve always
" “@nsures that indicating ring member J is installed in
30 'préper position because of the necessary alignment of
locating means 130,160. This properly locates color
bands 202,208 in the closed position-éf'the valve

member with respect to a rotatable valve operating
. member. :

35 It will also be recognized that the improved



blosed position for the valve when pointer 180 is aligned therew th. Wen
seal 38_is unduly worn so that 5. replacenent thereof is or soon may be .

riecegsar pointer 180 will overtravel beyond nornal closed'range 202 i g
abno ngul ar range 208. Range 208 is colored red for indicafing and =
al.ar n operator that replacenent OL eal 38 is necessary. 1In the
event seal 38 is substantially wor nd a replacenent seal is not

i medi |y available, it is possible to tenporarily readjust operating

nmenber H on stem G for lﬂ%tt rgg q? se%_ to .sealin e seat 36 in
Thervnl ve cretatbeneat e the kel s k¥ o rit e Rabeet5s (1 cURE
S) s angul g ¥q Spa egatv_xﬂ%@eeygdnﬁw QAL A0 iy ShEp 01 0 182

(FI'GURE 1) onopera ngage ace even t hough

poi nt er 18006§? p% iz]'gdi‘%%eé a%%g?m&g tég% mendleacent 20

contrasting c on inclin Face. 150 so t hey

are readilyjyisidl éléé‘eé“ pEEL L 08 Rotih Y |19laidnt PRhRRN Fepdlh@bmkd t
| ongi tudinal axis I52. It will be recognized that valve open position 25

i ndi ci & 184oprlsééﬂg38f9{@ed‘ecﬂuhﬁ§d.a e defee ARG eae@t! @howal ahigonshi p with
| ocating neans 160 and with indicating nmeans 202,208. This relationship is
such that adsssbiyed| the aisdind timyf mdunsuﬂaHESakwaysoensufeanthat
indicating ring menber J is installed in 30 proper position because of

t he necessa¥rydidayomel80 odn | aweta tipgrweendb e3¢ BOM ifidisagiogerly | ocates
col or bands 202,208 in the closed position of the valve nenber with respect

to a rotat ahﬁlédslam/%.%fb%r%n i3y indiimatings ring member J| ?t\malchedl $9 be o

recogni zed that t he |qProved
bonnet B. owever, it will be recognized that many other

10 arrangements are possible without depa;ting ffom the
scope of the invention. Furthermore, instead of merely
indioating.Opén and ofertravel positions oﬁian operating
member, it will be appreciated that indicatino ring member
J can be used additionaily for many othen purposes, including
15 conoealment_of-penel nut 110 and the performance of other
'indicating functions having appropfiate indicia thereon..

The improved indicia arrangement of the present

invention indicates the open position of the velve, a t

normal angular range of.closed positions, and an abnormal
20 range of closed posifionsf_ Thus, the user of the valve
can readily'determine visually whether the valve is |
open, closed or that the.seal requires'replacement.
~ The simplified manner of attaching the indicator ring
member to the valve bonnet makes it p0531ble to easily
25 remove and replace the valve, or to renew its components.

The indicating ring member accommodates this capability



arrangenent of the present application provides cooper- ating indicating
means between operating nenber H and bonnet B for indicating overtravg
qperating menber Hin its closed position to thereby indicate that
Yeplacenent 5 - of seal 38 is required. In the arrangenent shown ang
Tescribed,” the indicating neans takes the formof an indicator 180 of
operating nenber H and indi-cating bafds 202, 208 on an i ndicating ring
menber J attached to bonnet B. However, -t will be recognized that nany
ot her 10 arrangenents are possi ble w thout departing fromthe scoge of
t he i nventi®h. ha(kihefRtedng maddsd 98€ inedePy FRAPEREEHRIOBEACEAILS

overtravel positions of an operating nenher, it wll be appreciated that

i ndi cating g‘?‘igt?rlé&bseor £Pr. %@r&é'egméd&i"f’f’éﬁgl_Fff"?o?’eﬂﬁﬁg Bt We?hpurposes,
including 15 _ conceal.ment of I t .110.and the perfornapce of.other
I nd cat g TERCT ST mehash ede- 288, thdrl SepnerBoR 25 TBPRRaRbL B

i ndicia artﬁ&ggggﬂ? of the present invention indicates the open position of
t he val ve, a normal” angul ar range of closed positions, and an abnormal 20
range of closed pOSiddQibh isTMSwnl RS WiGistbnkiCayBlYEaE2Bnr REYI Y
determ ne visually whether the valve is open, closed or that the sea
requires repd arey@Ntin W cH Mldifdphe agRneeampingt kaghhgembAe hgdi cator ring
menber to the valve bonnet makes it possible to easily 25 renove and

repl ace t hegesdvibhedrndreirenewditaime@rponents. The indi cating ring nenber
accommodat es this capability by having | ocating nmeans defined by

cooperating groove 130 and tab 160 for properly positioning ring nenber J
gM;Iw its-indicating bands 202,208 in the desired - circunferential

N




| ocatioen. 5 Attention is drawn to divisional application No. 85
24981 in which a di aphragm cl anpi ng arrangenent as—described herein is

.clai ned. CLAIMS 1. A valve including a val ve bonnet hayij a rotatablges =
operati ng menber for noving a val ve nenber be “&‘ﬂ“ im ;%sed gl
posi/ft i on said val ve nenber car.rying a wear aam le with a
val.ye:s 5 in said closed posithep of said vl vé nenmber; and having

CO- ( ‘a\'hNg i ndi cati ng neans betweén said bonnet. and sai d operating nenber
for Mcaying overtravel of said opef@iimg nenber in its closed position

and t y indicating.that replacenment of said seal is required. 10

2. Avalve as clainmgd pnysiaéMAclIWEi@i 4 Sl e PEidt NavEiPey has a

nor mal cl osed EO? &i 82 extendgng over_a nor nmal anrgul ar r nécze I n which said
seal is satisfABEBFPPARAOREEAEATGOREPRAT CPDSLY PERid i v Wt Hy over an
abnor mal angul ketwaageopanwandhc based 1hos it Sead , | saihded v evorembaend requires
repl acenent, saipd.|odjcati S i ng. f L i ' g/qg"} |
operating nenbgrgglrgglqh %n%gglr‘g?ﬁg ?)'? ier‘g%f(S)“;s%liL irée:l%ieg}g : &h%%gs
claimed i® claim faidhetesadsapelt hem caf i sel drewmbv e MeRmRaRs sHId g by
adj acent 20  caLepat8tPARUEn@icat {AGIRMANE B Ok Sen dsa ¥ WA BSarfd @i Med i N
claiml1, 2 or 3, wherein said indi ca{_sl ng. anstj ncl udes, an i dlfcatli?é) ring
member associ afBYIWPPRTEETAIPBRATRET 5o ALUST GRS HAI 3T P Y Rk

wherein said 2b6perabongenehberainylindelesed opdeit ond pod titerend said
i ndi cating r'”QnH?HQEEnBa§n§tgﬁgﬁiéﬁéﬁéﬁy'APd!AP@Jseal is required.

10 2. A valve as claimed in claim 1, wherein said . k—)

operating member has a normal closed position extending
over a normal angular range in which said seal is
satiéfactory and has an abnormal closed position
extending over an abnormal angular range in which said
15 seal is unduly worn and requires replacement, said
indicating means being for indicating whether said
operating member 'is in one or the other of said ranges.
3. A valve as claimed in claim 2, wherein said
indicating means indicates said ranges by adjacent
20 arcuate bands of different colours.
4. A valve as claimed in claim 1, 2 or 3, wherein
.8aid indicating means includes an indicating ring
member associated with said bonnet.
| 5. A valve as claimed in claim 4, wherein said
25 bonnet has a cylindrical outer end paortion and said
. indicating ring member has a generally cylindrical
inner flange received on said cylindrical outer end
portion in frictional gripping relationship therewith.
' 6. A valve as claimed in claim 5, including
30 _co-operating locating means between said bonnet and
said indicating ring member for preventing relative
rotation therebetween.
7. A valve as claimed in claim 6, wherein said

locating means includes a longitudinal groove in said



2 . - . .
i nner flange received on said cylindrical _outer end portion in frictional

gripping relationship therewith. 6. A valve as claimedimn—ectai m5,
,inQ;yding 30 Go-operating |locating nea t sai d bonnet and '
i ndicating ring nmenber for preventing rel gm Bﬂmi [ l”"ﬁr ebet weepy
valve as clainmed in claim®6, wherein said , *hcl udes -

| ongi tudi nal groove in said 21 outer end portion of said bonnet

i nwardly extending tab on said inner fl nge of said indicating ring
received in said groove. 8 A valve as-clainmed in any of clains 1 to

wher ei n sai dutrkdi eald PYrARAASoE NshudeBorne t NghQakh Nthw il yRIMRIndt ed on
sai d bonnet _and havi ng overt rﬁ%el I-.ndL ci a, hergon for indicating said
r ABEF , °%in

overtravel &F s&FdS84& APPRY TPLD- bPST AT HY 1 O iMRP BRFans

bet ween sai delgedvetd andssaddgradveating ring nenber for locating 10 said
ring menber with gaid,o ayel .jndicia: th ol | | r{ RrOper
circunferenti al pgs'i t fo\rﬁ?ig% igy%*'?/gh%ga}:lf aﬁ?&d&l n%#ifgmﬁgovm%g'r ein said
bonnet &nd ¥hegedpesatdnynAibapbingaeans- bpeledes@ntiopdinadiad or st oppi ng

rotation of r$agdmeRBEat hBUnEEADES #4idSonséd taf@eHaPOR] (Wit diffeB0f . and.
wherein saidq | qQcati nmeans groyl des location_of said ring nenber with said

n
overtravel PrAGAELE &ﬂ@EFQPI§/ EptR Lt e R LT (R YRIF It le @ SR dai d st op
means on sabgebariay inembeds andOdcsloserh Py 1t Oing aidhmp Vehideg nenber .
20 claibnmed.in claim9 wherein-said |ocating nmeans

conpri ses aéggr?gl P\ﬁlg% gﬁgér%%%/% PR B D et AIRPRSF | rﬁﬁaﬂtﬂcfté)?tgendi ng
tab onlgaidspﬁdg;ﬁggbeembe; with said overtravel indicia thereon in :
- their proper circumférential position.

9. A valve as claimed in claim 8, wherein said
bonnet and said operating member have co-operating stop
means for stopping rotation of said operating member at

- 15 said_qpen position thereof, and wherein said locating '
means provides location of said ring member with said
overtrével indicia angularly spaced a predetermined degree
from said stop means on said bonnet toﬁards said closed
position of said operatinq member, o

20 ~ 10. A valve as claimed in claim 9, wherein said
locating means comprisés a longitudinal groove in said
bonnet and an inwardly extending tab on said fing member
received in said groove. _

ll. A valve as claimed in any of claim 4 to 10,

25 wherein said indicating_rihg member has an outer circum-
ferential inclined surface visible in directions both
paréllel and perpendicular to said axis, ana said inclined
surface having overtravel indicia thereon for indicating
said overtravel of said operating member. |

30 12. A valve including a valve bonnet having a
rotatable operating member for moving a valve member
between open and closed positions,'said'valve member
having thereon a wearable seal co-operable with a valve
seat in said closed position of said valve member, said

35 closed position inClﬁding a nérmal angular range for



%

received in said groove. 11. A val ve as cl ai ned I 1 to 10, 25
wherein said indicating ring nmenber has an outer circum ferential inclined

surface visible in directions both parall el anj,ﬂmnﬂlﬂmﬂu sai d axigs ¢
sai d inclined surface having overtravel indil ¢ ﬂw i ndi cating”
. 2. M

overtravel of said operating nmenber. 30 _ A val ve including
onnet having a rotatable operating nenber for noving a val ve

_ t ween open and cl osed positi OnQ?-ai d val ve nenber havi ng thereon
ar‘ablle seal co-operable with a valveseat in said closed position of

S et R T AT SR R A e

range for : _
factory and faactdunoramd am@abrormangnoiar wiange saeied swdlch sadrdul y worn

and requi ress%gglfge&;?&u%y el iﬁ!@rke'iﬂici-%o's}'aéﬁ}&{ matdi G3tdiRg ;sai d open

position, sal ~_normal” angul ar _range and abnor mgl “angular range;
and i ndi cat 0 ntd benest & tin dgaf s rtlich pramipas iftdonal isgddent wi t h
sai d i ng§ Ci nd Qnd DAL B2V h el £h PRATIA | IHh JPHEIETarigh 112C #a@gel:N sai d open

posi tion of said valve menber and when sai d operating menber i's 10
1 ocat ed wi t A% hRdifatee BRING "tﬁ"asbiied Wﬁéﬁbél‘ﬁﬁpe aFdnge "£EPEF3i med i n

claim12, whefeilNigmieht nelitd asdind indlicdat iveg isaii¢tateng@enceEpd se

adj acent arcuat e_bands of. different colqur. 14, . A valve as claimed in
claim112 or ﬁ%ﬁr%’e?%i%e%r 1ssail(§>c'|tant éﬁ% e _dor?paerli1 ipr?(?i(?'gét inné)%ri ng nenber
nount ed on ssaid boxket ,memize rardiwhego-s@iat @peratingamenyeredns are

provi degdy betyeen: sl v A &n Nt Sl Jende %%”Q%rid ranges.

13. A valve as claimed in claim 12, wherein said

-

U

: indicia for indicating said ranges comprise adjacent
arcuate bands of different colour. K
~14. A valve as claimed in claim 12 or 13, wherein
15- said inﬂiéia are on an indicating,ring'mehber mouhted on
said bonnet, and wherein co-operative locafing'means
are providéd between said bonnet and said ring member
for rotationally orienting said ring member with said
indicia thereon located in proper angular position for-
20  co-operation with said indicator means. )

15. A valve including a valve bonnet having a
rotatable operating member for moving a valve member
between open and closed positions, said valve membef %\J
having a wearable seal co-operable with a'valve Seat in

25 said closed position of said valve member; and co-operating
indicating means between said operating member and said-
bonnet for ihdicating positions of said valve member:
said indicating means including an indicatihg ring member
mounted on said bonnet and frictionally retained thereon

30 for indicating overtravel of said operating member in its
closéd position and thereby signifying thaf replacement
of said seal is required. -

16. A valve as claimed in claim 15, wherein said
bonnet has a cylindriéal outer end portion and wherein

35 said ring member has a central hole receiving said end



n

"co-operating indicating means between

~for rotationally orienting said ring nmenber with said indicia théreon

| gcated i n proper. angul ar position for 20 co
indi cator nmeans. 15. A val ve including a val ve bonnet having a rotata
opérating nenber for noving a val ve nenber bet ed
positions, said valve nmenber having a wearabl emullﬂﬂﬁwgnlﬂlmw t
val ve seat in 25 sai d cl osed positioqégg sai d *valfve' nefrbet ; *and
sartd operating nmenber and sai
for i ndi cadng; HOSLES ¥Fade Sdhe/Yn'S g $@hilekNdE6ahLNY TRANS.
I ncluding an I ndicating rihg nenber nounted on sail onnet and frictionally
retained tHef 8WoBE and HridWi K1 1RY UYPiInAY ¥lai@fl efdl opPEsRL 1 NG Menber in
its closed position and thereby signifying that replacenent of said seal is
required. 16. A valvea asaDia@id@dtldinddiin Elaiwhakgi dnSahfeibonnet has a
‘cylindrical outer end portion and wherein 35 said ring nenber has a
central . hoi etalzcmn vsanid saindy eneshber A3 peceiiedaid fl Anggitedisabn said ring
menber around said hole and frictionally gripping said end portion. 17. A
val ve Bas cdrzeonel im sakd bdmetin which a tab on said ring nenber is
received in a longitudinal 5 groove in said bonnet. .18. A valve as
claimed in clai k35, AeakveAs Haided 48 ¢13ifg lRenbbroFntfudes an outer
circunferential_inclj$ed,surf%ﬁ§1VLsible in directions both parallel and

per pendi cUIEESR 31T Fifig MAMPAT R usdess 30y OBSAReFLIBUPME G eRt L3t ¢

I ndi ci a bei [ id inclined f. . 19. A | al med | f
LTS3 028 B2 A 2 Al LA AR B SaEb AT L0, 00 ©
-

and perpendicular to the longitudinal axis of said bonnet

10 with said indicia.beiﬁg on said inclined surface.
19. A valve as claimed in any of claim 4 to 18,

in which said bonnet has an externally screw-threaded
portion for receiving a banel nut and an outer cylindrical
end portion; and said ring member has a generally axially
15 extending outer flange for'surfounding and concealing the

panel nut received on said threaded pértion.

20. A valve as claimed in-any of claims 1 to 19,
wherein a generally circular diaphragm is axially
.clamped in a circumferential area inwardly of its outer

20 periphery between opposed substantially flat and parallel
clamping surfaces on said bonnet and on a valve body
which has said valve seat therein.

21. A valve as claimed in claim 20, wherein
said clamping surfaées.are axially stepped at radially

25 spaced locations outwafdly of said circumferential area

‘to define radially-spaced circumferential corners across



A4

portion for receiving a panel nut and an outer Cyti cal end portion; and
said ring nenber has a generally axially 15 egyg;gﬁﬁgcgaféF“TTaﬁge for —
surrguindi ng and conceal i ng the panel nut receiv?ﬂ”ﬂ“ [ aded portioms *?
20. /A Va as claimed in any of claims 1 to 19/ ”ﬂﬂ,’!ﬂ?’g}ﬁ’ Iy '

|

phragmis axially clanped in_a circunfefent I nwar dly of
2 peri phery between opposed tantially flat and parall el
. suffaces on said bonnet and on a val ve body which has said val ve
seat erei/n 1. A.val I medy LR cl al es £l | i ng
i"ﬁf"l §a_§5(_? eggégﬁ‘é‘%‘i’?ag?a?%t 21\5{ile n%s%g%le%wl %%a‘tplf%%s&joﬁﬁgfdl y of
sai d circunfegﬁghie-rgﬁﬁgeggngggingréggialIy-spaced circunferential corners
acr oss whi ch sai d di aphragmis bent. and axially displaced from said
circunferential areaz,22a vAival 48 @sathedNed ¢Dath a1 Ahedlied aidli gai d
corners are axially-spaced from one another a distance 5 substantial ly
| ess than thecbbhekgeaseobxsallydspabedgitoR3onéd amdsteensa cdidtmite n cl ai m
20, including secondary cl anpi ng surfaces spaced radially and axially from
sai d cl anpi ngssbstanesalini dedsaphanghheéetimiclness | 9f csaindedi aphragrecondary
circunferential area spaced 10 radi ally outward and axially fromsaid
circunferential ared3.saRdvaiuphpagaipined bentladit wn trglrdnzum
ferential area and said secondary circunferential area. 24. A valve as
clained i n anyesPnEREYNE120PLBRI2SuUFfHaGhs cAP3Grd Fafielhennd 3% 3k shosed on
one. side of 15 sai d di aphragm and_carries s igﬁseal and. sai d val ve nmenber
has a circunféF@Ht?éFdrﬁgggglﬁﬂ ﬁﬂrgﬂﬁe?acﬁafﬁe LRPRTI PR I U

received in S%&gmbg e%%’aaggcondary circumferential area spéced

10 - radially outward and axially from said circumferential
area, said diaphragm being bent between said circum-
ferential area and said secondary circumferential area.

24. A valve as claimed in any of claims 20 to 23
in which said vaive member is dispdsed on one.side of

15 said diaphragm and cafries said seal and said valve
member has a circumferential recess in an end face
thereof, said seal being received in said reéess, and
inner énd outer circumferential rims surfounding said N
recess and deformed over towards ohe another to retain

20  said seal in,said-recess.

25. A'valve as claimed in any of claims 1 to 19,
in which a diaphragm is clamped between éaid bonnet and

a valve body having said valve seat therein; said valve
member being 8isposed'on one side of the said diaphragm
25 so as to be'axially movable in a cylindrical bore between

its open and closed positions; said valve member including



“inner and outer circunferential rinms surrounding said recess and def or med
over. towards one another to retain 20 said - 25. A
svalVe as clained:in any of clains 1 to 19, in which a di aphragm i s cl anped
bet ween sai d bonnet and a val ve body having s ‘“Er ein; said
val ve nenber bei ng di sposed on one side of th;\“m‘mmmmm SO as
be axially nmovable in a cylindrical bor het ween ¢t stoptn and cl osed
positions; said val ve nenber including “an enlarged head having a

non-circul ar_sh sai bore nd said val ve
. @‘tpfaﬁggdq? Q&J lfé\):tq'i?;]a” % rcu éh g %

nmenber including a ¢ t1ca thr o 3R6n?8Crcular hole in a
gui de washerpg 681 ¥£dadth p guiidd t;,ors%ldzgu}g walavea 3y ¢hal,aed in any of

claims 20 to 25, wherein sald dla ragmis aust eni ti ¢ost ai nl ess st eel
havi ng a harglaesér ofnétudfapta %@l@.’hdﬂ@:a@oglﬁ\é@ll bugdéﬁaltﬁroat?h_ 217.
A valve as clained in claim26, wherein said stainless steef is type 316.
28. A val ve zansi+etint@dl atihsilantimld yuadehaagherdesebibed yhth reference to
and as illustrated in the acconpanyi ng draw ngs.

5 said bore.

26. A valve as claimed in any of claims 20 to

25, wherein said diaphragm is of austenitic stainless.

SN steel having a hardness of at least 38 on the Rockwell
C scale.
10 27. A valve as claimed in claim 26, wherein

said stainless steel is type 316.
28. A valve constructed substantially as
herein described with reference to and as illustrated

in the accompanying drawings.




