PLUG VALVE | NDI CATOR Cross-Reference to Rel ated Application: This
application clains priority to provisional application S.N. 61/183, 617,
filed Jurnwop102Q081 Field of the Invention: This inventipomusedidtiosrasé n
general to plug valves for flowines and in particular to an indicator that
i ndi cates the position of the plug. Background of the Invention: In
hydraulic fracturing of wells, large punps are connected to a wel |l head by
tenporary flow lines to punp high volunmes of fluid into the well. The
pressure is selected to be high enough to cause cracks or fracturing of the
earth formation. Valves are enployed in the flowlines to control the flow.
One type of valve has a body with a fl ow passage extendi ng through it that

intersects a central cavity. }ﬁn t]ggé %{/emant, such as a
cylindrical plug, is nounted % 6@?@‘ ﬁw?a‘ﬁ‘g al ve el enent has a passage
that aligns with the passage in the body when open. A drive nmechanismis
used to rotate the valve el enent between open and cl osed positions. The
drive nechanism may have a drive sleeve that is rotated by a hand wheel
att ached €oosa-ReferenesdtaRelatedddpplicationift fits within the bore of the sleeve
and has an inner end coupled to the valve elenent. A shear key inserts
bet ween mat i ngTlys eppliestiopeiaiee priarie tadprovisiondl applicatien $-Ne6Hi §3/@l 7s filsdune
Rot ati ng the hand wheel thus causes the drive shaft to rotate the valve
3,2009.
Field of the Invention:
This invention relates in general to plug valves for flowlines and in particular to an
indicator that indicates the position of the plug.
Background of the Invention:
In hydraulic fracturing of wells, large pumps are connected to a welihead by
temporary flow lines to pump high volumes of fluid into the well. The pressure is selected to
be high enough to cause cracks or fracturing of the earth formation. Valves are employed in
the flow lines to control the flow,
One type of valve has a body with a flow passage extending through it that intersects
a central cavity. A rotatable valve element, such as a cylindrical plug, is mounted in the
cavity. The valve element has a passage that aligns with the passage in the body when open.
A drive mechanism is used to rotate the valve element between open and closed positions.
The drive mechanism may have a drive sleeve that is rotated by a hand wheel attached
to a worm gear. A drive shaft fits within the bore of the sleeve and has an inner end coupled
to the valve element. A shear key inserts between mating grooves between the drive shaft

and the drive sleeve. Rotating the hand wheel thus causes the drive shaft to rotate the valve

element. The drive mechanism may have a face with indicia to indicate the open or closed



el ement. The drive mechanism may have a face with indicia to indicate the
open or closedposition of the valve elenent. An indicator is nounted to the
drive sl exoeotoo4adsign with the indicia. H gh fluid presearasesmwsmnse he

val ve can require considerable force to rotate the hand wheel. If the force
~is too high, the shear key will shear, allowng the drive sleeve to rotate
even though the valve elenent is not rotating. The indicator nmay indicate
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o rot at P ROTH GPe BlekftS AR S S PR Ih BT B SRl PR R )™ e
val ve of &Qk@dinvention has a body having a body passage therethrough
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i ntersecte a central cavity. A valve elenent having a val ve passage
therethrough i raotatably carried in the cavity.fo vement  bet n an
open posi tigon %ﬁé%é{% ”%%%“8 W@é&‘i‘ T give %n&?qwgc?%@ﬁ?h]eggﬁcﬁ%ﬁoﬁ& tge E% e i nput
menber angd, a. dyd.ve. out put er, 1s coupled tp the val ve el ement for
rotating ‘{vh%el.vf;lt efO’éCFé%@?’n{”.%ﬁgﬁ%ﬂggr?kem&]?wf’§ﬂ%‘ﬁ'é‘1g Hhei igF §leF S aRTUe wi t hi n
the drive_nmechani sm between the drive input. nenber apd the drive output
momber . | THEN SHUER MEWAE FERRRL Rotifeties TR SHECHR @9 b4 B ORS¢ he val ve
element is excessgive, Indicia are |ocated on the val ve indicating open and
cl osed po%‘?sftIOBr?za’F’d’FI"F FlEmpa] Rpestist BirdIca OO R lrte Mathdosofaeatervrel y
nounted to, valv elengpt so that it is fixed for rotation with the val ve

el ement . ﬁﬁ%apﬁgﬁﬁ5?%$eﬁﬁints to the correct indicia regardl ess whether the

shear nmenber has sheared or not. Preferably the indicator is fixed to the
drive out P¥MABYtber. The indi cator may

The valve of this invention has a body having a body passage therethrough intersected
by a central cavity. A valve element having a valve passage therethrough is rotatably carried
in the cavity for movement between an open position and a closed position. A drive
mechanism having a drive input member and a drive output member is coupled to the valve
element for rotating the valve element. A shear member is operatively located within the
drive mechanism between the drive input member and the drive output member. The shear
member shears in the event the force to rotate the valve element is excessive.

Indicia are located on the valve indicating open and closed positions for the valve
element. An indicator is cooperatively mounted to valve element so that it is fixed for
rotation with the valve element. The indicator points to the correct indicia regardless whether
the shear member has sheared or not.

Preferably the indicator is fixed to the drive output member. The indicator may
comprise a plate with a pointer, the plate being mounted to an outer end of the drive output
member, The drive mechanism includes a housing having a face containing an aperture in
one embodiment. The indicia are located on the face of the housing. Preferably, the output

drive member comprises a drive shaft having an inner end in driving engagement with the



conprise a plate with a pointer, the plate being nounted to an outer end of
the drive output nenber. The drive nechani smincludes a housing having a
face contwonongi4assiaperture in one enbodi nent. The i ndi eca/use@olosnsas ed on
the face of the housing. Preferably, the output drive nenber conprises a
drive shaft having an inner end in driving engagenment wth theval ve el enent
and an outer end extending t hrough the aperture in the housing The

drive .s tor
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havi ng a gr th [eo h may have a circular periphery with an

out er diaﬁg#%écHP re“?ﬁg& ?Hg %ﬁﬁe end of the drive shaft. In the

preferred enb ~the indicat ioned farther. fr t he val ve

ol ement than t I?Cﬁ%aéwayt%@pﬁm@ﬁ*a sSfelle s it Sive SRR B nos.

Figure 1 f.ront eleégtlonﬂh EMIO a pIu vaIv constructed in
Iﬁ?‘ &

accordanc%la%%flﬁng A PRIieh (RETTOR o & A, anC!rg lasperip ?ryé"@ OSHET view of the
pl ug val ve of Figure ure IS a p ial sectjon view of a portion
of the op@?’&?‘ﬁ?grf“’%?r tbﬂ*ethﬁp\egf@f %P@@eéfw %hr &n fhe negf; %h?é{ﬁé@dlt fm t he pl ug
valve. Figure 4 is another sectional view of the operator of Figure 3,

t aken al ofgictiRBisippHtongd farthgr fpm thegiaive eéemem'@@n@e@wf the baesingonal vi ew of
the drive shaft for the plug valve of Figure 1, shown renoved fromthe

oper at or . BApGResgriptipnsofthe Prawipg&w of the drive shaft shown in Figure 5.

Figure 1 is a front elevational view of a plug valve constructed in accordance with this
invention.

Figure 2 is a partial sectional view of the plug valve of Figure 1,

Figure 3 is a partial sectional view of a portion of the operator for the plug valve of
Figure 1, shown removed from the plug valve.

Figure 4 is another sectional view of the operator of Figure 3, taken along the line 4- -
4 of Figure 3. |

Figure 5 is a sectional view of the drive shaft for the plug valve of Figure 1, shown
removed from the operator.

Figure 6 is an end view of the drive shaft shown in Figure 5.

Figure 7 is a back view of the operator of the plug valve of Figure 1, shown detached

from the plug valve.



Figure 7 is a back view of the operator of the plug valve of Figure 1,
shown detached fromthe plug valve.Detail ed Description of the Invention:
Ref erri ngwocofyguese 2, in this exanple, valve 11 is shoraTas2@0p0B1g6 val ve.
Val ve 11 has a body 13 with a flow passage 15 extending through it along an
axis 16. A cavity 17 is located in the central portion of flow passage 15.
In this exanple, cavity 17 is cylindrical. Flow passage 15 has opposite

ends for i int.o a. £l ow | i.ne. The ends may be configured in any
sui tabl e %gt%irilgedrj,agsé:ﬁ’ﬁh?’ﬁonf?f’snveeﬁggﬁi ment, external threads 19 are | ocated on
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23 has a pol ygonal drive socket 29 on one end. The opposite end of valve
el enent 23agOREbly cqupfingplesve Bt i thepthpl ate 31. Retainer plate 3 1 is
secured by fasteners to body 13. A drive nechanism 33 is enployed to rotate
val ve el ement 28 tHahigeshindsisalpleat velve slemepiolsi is loseied withinclindrisplsevibnent
drive mechani sm 33 has a back side that nounts to an

17. Valve element 23 is a cylindrical member that is rotatable about an axis 24 that is

perpendicular to axis 16 of flow passage 15. Valve element 23 has a passage 25 that extends

from one side to the other. When in the open position, passage 25 is coaxial with flow

passage 15. When in the closed position, passage 25 is perpendicular to flow passage 15,

blocking flow through passage 15. Valve element 23 sealingly engages seat rings 27 that are

located at each junction of cavity 17 ‘with flow passage 15. Seat rings 27 seal between flow

passage 15 and valve element 23, Valve element 23 has a polygonal drive socket 29 on one

end. The opposite end of valve element 23 is retained by a retainer plate 31. Retainer plate

31 is secured by fasteners to body 13,

A drive mechanism 33 is employed to rotate valve element 23 between open and

closed positions. In this embodiment, drive mechanism 33 has a back side that mounts to an

adapter plate 35, which in turn is secured to valve body 13 by fasteners (not shown). Drive

mechanism 33 has a housing 37 with a base 38 that secures to adapter plate 35 by fasteners

40, shown also in Figure 7. Referring to Figure 3, drive mechanism 33 has a gear train that in

this embodiment includes a worm gear 39. Worm geaf 39 is formed on a shaft 41 that

extends forward from housing 37. A hand wheel 43 (Figure 2) attaches to shaft 41 for

rotating worm gear 39. Worm gear 39 meshes with and rotates a gear segment 45, which in



adapter plate 35, which in turn is secured to valve body 13 by fasteners
(not shown). Drive nechani sm 33 has a housing 37 with a base 38 that
secures twoadoptessipl ate 35 by fasteners 40, shown al soPCH/US2@087136
Referring to Figure 3, drive nmechanism 33 has a gear train that in this
enbodi ment i ncludes a wormgear 39. Wormgear 39 is fornmed on a shaft 4 1
that extends forward from housing 37. A hand wheel 43 (Figure 2) attaches

to shaft 4.1 fiar. rat f"s‘taif%h%%ﬁ%r” ] gxt%% %‘Qe(?era{ §e%m@§tsﬁ{kea%u¥§jﬁ;s%g?ﬁd

rotates a gear segnen i nt odi'ment "1°s"a ran-s menber

that ext e&ﬂ%r%%ted%gine%%gl%g&tonll%\/h%ggﬁ%tlgg 95’%8 e4o§her ??cti\rﬁﬁ,ltif \Evglgzt??; in one

di recti on. en r ot hthe o di rection, anot her

stop (notm§ﬁgmn%%@%é§po§? in Figure 4, gear segnent 45 is integrally fornmed

or ot herwi'se'*at P8 an i nput nenber, such as a gear sleeve 47. GCear

I 47 | ied.wi.thin h i 37 f i on about .axis 24 of valve
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on its inner end that engages pol ygonal drive socket 29, as shown in Figure
2. I'n thi SERHEHREOr k‘ﬂ’l‘"i%iéinrﬁz%’é m Iggurpnd andyh that pecidgsgesdearkenyd di ng a
general ly rectangul ar configuration with rounded ends. Qher shapes are
sui t abl e, (Figure2). Key 53 protrudes from keyway 51 into engagement with a keyway 57 (Figures 2
and 7) located in the inner diameter of gear sleeve 47. Key 53 transmits rotation of gear
sleeve 47 to drive shaft 49,
Drive shaft 4% has a polygonal drive member 55, shown in Figures 5 and 6, on its
inner end that engages polygonal drive socket 29, as shown in Figure 2. In this embodiment,
drive member 55 has two flat sides, providing a generally rectangular configuration with
rounded ends. Other shapes are suitable,
Referring to Figure 4, a circular, flat indicator plate 59 is secured to the front or outer
end of dri-ve shaft 49 by fasteners 61. Indicator plate 59 thus rotates in unison with drive
shaft 49. Indicator plate 59 has a pointer 62, shown in Figure 3, on its circumference.
Referring still to Figures 3 and 4, a circular non rotatable cover plate 63 is secured by
fasteners 64 to the front end of operator housing 37. Cover plate 63 is flat and forms a face
for housing 37. Cover plate 63 has a central aperture through which the outer eﬁd of drive
shaft 49 extends a short distance. Cover plate 63 has a greater outer diameter than indicator
plate 59, which is located on a front side of cover plate 63. The outer diameter of indicator

plate 59 is greater than the central aperture within cover plate 63. As shown in Figures I and

3, indicia 65 are placed on the front side of cover plate 63 in a 90 degree array relative to plug



Referring to Figure 4, a circular, flat indicator plate 59 is secured to
the front or outer end of drive shaft 49 by fasteners 6 1. Indicator plate
59 t hus rwbDabmsi4ies1uni son with drive shaft 49. |ndi cat orcplisb@obd71bas a

poi nter 62, shown in Figure 3, on its circunference. Referring still to
Figures 3 and 4 a circular non rotatable cover plate 63 is secured by
fasteners 64 to the front end of operator housi ng 37. Cover plate 63 is
flat and i..n 7 Cov a.central aperture
t hr ough lﬁtg‘” rO%’etSn ‘f““ rg? St e %@‘"3 Xt erPci‘ét“’g?ar RSO st ance.
Cover pl ate ter, outer ter.th i ndi cat 59, which
i's I ocat eaf’sm 0?3“" 2R A8 R S Goo WPIT b RaEbiEReds Fhefed of

i ndi cat or (ﬁé{? i s %relgter than the central aperture within cover plate
63. As shb “’F WYEFEE 1 and 3, indicia 65 are placed on the front si de of
cover plate 63.in a 90 .degr r relatjv plu 24, Pointer

poi nts to indi Pf&*%@%ﬂ&@g\‘ gyﬁﬁ’éﬂﬁﬁlﬁ‘ﬁ“{l??é’“ﬁﬁsrp%ﬂrﬁ?ﬂﬁar“’lp@?’&f Oﬁ’ﬁﬁjl
position gl drjve shaft 49 e rotational position of valve
passage 25I°PRIH0& g Ciar%t*atiﬁiegtﬂetf o "Béf‘s%%?@‘é 2 ShOYJY i KR Biser@fPon, when
valve 11 is in the closed positiaon, poin 2 Wwll point toward the
portion ofheRdiecaparas rotpigs leagg “ﬁ@elﬁﬁawrtrh@aoé? Wéi otegeaswame 4 sHYHAL | n
Figures 1 and 3. Wen the operator rotates hand wheel 43 wor m gear 39 will
rotate gedrvesbaidfto mave o dierslpse pasiion farrard the open pasiiens ingkeaton alag Ws ed
position toward the open position. Indicator plate 59 will rotate in unison
wi th dri vevilsresgte ingmison ithideiveysha4dr & thopressaig ip Hew pgesaacs] s is vaghighhd gh, a
significant force may be required to rotate valve el ement 23 fromthe open
to the cl sigeidicasired oy bd equited 16 mitgevilse dsnet 83 frem thegpes o thefclosghear to
avoi d excessive damage to drive nechanism 33. If key 53 shears, the

oper at or pesjtianoif the fecet is exastsitee kéyatidw llshet i@ oidatxceshive damage to drive

mechanism 33. If key 53 shears, the operator may continue to rotate hand wheel 43, which
will continue to cause gear sleeve 47 to rotate. However, drive shaft 49 will not rotate with
.gear sleeve 47. Indicator plate 59 will not rotate either because it is affixed to drive shaft 49
for rotation therewith. Consequently, the operator will know the exact rotational position of
valve element 23 even if key 53 has sheared.

While the invention has been shown in only one of its forms, it should be apparent to
those skilled in the art that it is not so limited but is susceptible to various changes without

departing from the scope of the invention.



will continue to cause gear sleeve 47 to rotate. However, drive shaft 49
will not rotate with gear sleeve 47. Indicator plate 59 will not rotate
ei t her bewausw/isiésis affixed to drive shaft 49 for rotarcenstoensmnss h.
Consequently, the operator will know the exact rotational position of valve
el ement 23 even if key 53 has sheared. Wiile the invention has been shown
inonly one of its forns, it should be apparent to those skilled in the art
that it iéa@r%- so limted but is susceptible to various changes w t hout
departing horﬁ the scope of the invention.C ains: 1. A valve, conprising: a
body havi a_had assage therethrough intersected by a central cavity; a
val ze el eg'gﬁtvavg\/%éﬁgmgn 'gl ve passage '?heret hr ough andyrot atably carri eé in
the cavity for

vement between ap open positi with the val ve passage and
the body passdyBoy R gRea Pt Dol e rse i sent fedRan s having. a
drive input menber and a drive output mber that i upl ed, to the val ve
el enent for roéi‘éf’?\'er? PR hVéng\/aevag eéﬁésﬁge%geg’ﬁ%’ﬁ a%’f?%’é‘?%?%%é?‘ﬁit‘f’\yﬁl y |l ocated
within the drive nechag{ﬁsm bet ween the dr}é\i\% i pput menbgr %{gﬁ the drive
out put nefydY RV CRRRINEEVSeR 28 ARendpeiHen WHR thegplve Prssegesnd ths boferarssse
el ement is, excessive, resulting in the drive input nmenber being rotatable
rel ative PEERadH$10%d 8O8HRM nenber: indicia on the val ve indicating open
and cl osed positions for the valve elenent; and an indicator cooperatively
mounted to val V&IvE|TReehanisR hainga Jriisdnrif mEmpereand 4drixs auipytpaember that is

coupled to the valve element for rotating the valve element;

a shear member operatively located within the drive mechanism between the drive
input member and the drive output member that shears in the event the force to rotate the
valve element is excessive, resulting in the drive input member being rotatable relative to the
drive output member;

indicia on the valve indicating open anci closed positions for the‘valve element; and

an indicator cooperatively mounted to valve element that aligns with the indicia, the
indicator being fixed for rotation with the valve element regardless whether the shear member

has sheared or not.

2. The valve according to claim 1, wherein;

the indicator is fixed to the drive output member.
3. The valve according to claim I, wherein;
the indicator comprises a plate with a pointer, the plate being mounted to an outer end

of the drive output member.

4. The valve according to claim I, wherein:



i ndi cator being fixed for rotation with the val ve el enent regardl ess

whet her the shear nenber has sheared or not. 2. The valve according to
claiml, wbers/nesthe i ndicator is fixed to the drive oRCpaiS20membBEs¢ 3. The
val ve according to claim1l, wherein; the indicator conprises a plate with a
poi nter, the plate being nounted to an outer end of the drive output

menber. 4. The val ve according to claim 1, wherein:the drive nechani sm

i ncl udes a hougi having a.face contai ning an aperture; the indicia are

| ocated on t he See Brenerat Tk & ol Re tatlip b BT RE M A istpr | ses a
drive shaft h% ip . an igp%r en@ i.n dﬁ%yhnﬁfengagenent wi th the val ve

el enent and an oUFE Bh °%§?%% Fﬁ “Oh1S 8 e aperture in the housing; and
t he indicator +s fi%%p.to t he outer end. of %gg_drive shaft. 5.. The val ve
according to cPaPHPY YR EPEPR CHEIFFiE diritievine e herendindiving o yred to
the outer end of the drive shaft, the plate haying a pointer thereon. 6.
The val ve“Hee8ra Wéfﬁlﬂﬁ @ Vﬁierﬁ@?taxm@?é?l‘% ‘?W‘Feexﬁflg‘f‘%gﬁ%lﬁéhec%pfa@ﬂf?éf’rthﬁeri phery
with an oHter di aneter greater than the outer end of the drive shaft. 7.
The val ve™3t®8rding to claim5, wherein the indicator is positioned farther

fromthe valve elenment than the face of the housing. 8. A valve,
conpri si ng: the indicator is fixed to the outer end of the drive shaft.

5. The valve according to claim 4, wherein the indicator comprises a plate secured to the

outer end of the drive shaft, the plate having a pointer thereon.

6. The valve according to claim 5, wherein the plate has a circular periphery with an outer

diameter greater than the outer end of the drive shaft.

7. The valve according to claim 5, wherein the indicator is positioned farther from the valve

element than the face of the housing.

8. A valve, comprising:

a body having a body passage therethrough intersected by a cavity;

a valve element having a valve element passage and rotatably carried in the cavity for
movement between an open position with the valve element and body passages aligned and a
closed position;

a drive mechanism having an input sleeve with a bore;

an output shaft located within the bofe of the input sleeve, the output shaft having an
inner end cooperatively coupled with the valve element for rotating the valve element in

response to rotation of the output shaft;



a body having a body passage therethrough intersected by a cavity; a valve
el emrent having a valve el enent passage and rotatably carried in the cavity
for novernmototpetsresen an open position with the val ve el escents2ana3beey
passages aligned and a cl osed position; a drive mechani sm havi ng an i nput
sleeve with a bore; an output shaft |ocated within the bore of the input

sl eeve, the output shaft having an inner end cooperatively coupled with the
val ve element for rotatinghe valve element in respon to.rotation of the
out put shatt: & Sk ek B die Rey e PaE e Pyl Rt Al feve and
t he output, shafts the .shear. nmenher. allow ng rotation of the.input sleeve
ol attve. TR pliGRe RN T L HESHe s e dhet b b i

encl osing_the drive nmechanism the housing having a face with an aperture
sur r oundi RGPBHS St end of the output shaft; indicia on the face adjacent

the aperture indicating ope nd cl osed positi.ons for fhe val ve el enent;
and an i ndi catDiougAE PHIGlR s SBiensPaT e TRAGHIRE CHAN S BROMIAR GEUE (h | he
indicia to indicate the Eogition oL@%he val ve elenent. 9. The val ve
accor di ngsWueding o @iterhd PEIR ovtpWeshdflit er end of the input shaft protrudes
t hrough the aperture past the face. 10. 6 The valve according to claimS8,
wherei n: the iAdiFRandi Bemdisce theappiiye indicating en ped ¢lped pastdensdpidher t he
out put shaft, the plate
valve element; and
an indicator on the outer end of the output shaft that aligns with the indicia to indicate

the position of the valve element.

9. The valve according to claim 8, wherein:

the outer end of the input shaft protrudes through the aperture past the face.

10. The valve according to claim 8, wherein:
the indicator comprises a plate secured to the outer end of the output shaft, the plate

being substantially parallel with the face of the housing, the plate having a pointer thereon.

11. The valve according to claim 8, wherein:
the aperture in the face of the housing is circular; and
the plate has a circular periphery with an outer diameter greater than an outer diameter

of the aperture.

12. The valve according to claim 8, wherein the indicator is positioned farther from the valve

element than the face of the housing.



bei ng substantially parallel wth the face of the housing, the plate having
a pointer thereon. 11. The valve according to claim8, wherein: the
aperture wo 2otwei4iaee of the housing is circular; and thecplst@ohasasa
circular periphery with an outer dianeter greater than an outer dianeter of
the aperture. 12. The val ve according to claim8, wherein the indicator is
positioned farther fromthe valve elenent than the face of the housing. 13.
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cylindric cavil ndr i ve el enent

passage and. Ly, .carri in the cavity for novenent. between an open
bosi ¢ on btk e B ER e s B Y s s D PR OB e e
position,. an inpreved drive nechani s conpri.sing:, a wor r.and a hand
Wheel 1 or o Y I B Fioctia e gl an ot PRl erRbe SRS e Rt Bebor gear
teeth that nesh witJ;athe wo&mgear the input sleeve having a bore; an

out put shEPFTPEPAgPEtARiATgsRY PIsEIOB i MBFOVER BT SRERNANFReSPIIPIFIAR out put shaft
having an inner end cooper ati vglg% cougl.ed with the valve el ement for
rotating the Val& &pLifdfhapd wheed Syaeatingthe ¥ 88% of the output shaft; a
shear nmenber | ocated in mating keyways between the input sleeve and the
out put shaft, @H@"‘é%&%{’r’e haWR® exteririegi SR Tﬁ‘&‘t'ﬁ?spé"ﬂthd]f‘e VA& g53pdke BPEeve
relative to the output shaft if the shear nenbers shears; a housing

encl osi ng®l¥9Y8 heWRe3 B | i nput sl eeve and output shaft, the housing having

an output shaft located within the bore of the input sleeve, the output shaft having an
inner end cooperatively coupled with the valve element for rotating the valve element in
response to rotation of the output shafi;

a shear member located in mating keyways between the input sleeve and the output
shaft, the shear member allowing rotation of the input sleeve relative to the output shaft if the
shear members shears;

a housing enclosing the worm gear, input sleeve and output shaft, the housing having
a face with an aperture through which an outer end of the output shaft extends;

indicia on the face adjacent the aperture indicating open and closed positions for the
valve element; and

an indicator fixed to the outer end of the output shaft, the indicator aligning with the

indicia to indicate the position of the valve element.
14. The valve according to claim 13, wherein:
the indicator comprises a plate secured to the outer end of the output shafi, the plate

being substantially parallel with the face of the housing, the plate having a pointer thereon.

15. The valve according to claim 13, wherein:

-10-



a face with an aperture through which an outer end of the output shaft
extends; indicia on the face adjacent the aperture indicating open and
cl osed pospt2oomsidser t he val ve el enent; and an i ndi cat oPCTiuse@ond71i561e out er
end of the output shaft, the indicator aligning with the indicia to

i ndicate the position of the valve elenent. 14. The val ve according to
claim 13, wherein: the indicator conprises a plate secured to the outer end
of the output |y parallel with the face
of the housi ng@pgéémrﬁln%&havoﬁﬁﬁ%%own ?ir?lﬁ%h%‘?&eon 15. The val ve according
Lo gCLam 13, REpRlhal RELARFTEMIEN Dol BeolAGkuRlcr LG RAUSL NG L SughLen ar

and the plate acir than
an outer g%t%gg}ge%reof t he aperture.
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