"VALVE'. "--2-‘lIn vatves, such as variable chokes, for exanple mhl
subj ect’;to.erosive:conditions their orifice and valve menbers * are
conge éinade of hi-ghly abrasion resistant: naterlals ‘such as q%pgpg:“
;~car1?(3kw ceram ¢ material. These abrasion resis-“tant materi

- tn tension and shear. These materi al s are ‘generally recomended for use in- .-
structures where they can be used'l% %onpreSS|on but are not subjected to . .

tension or shear.,” ‘Wen -used in valves anyrel ative novement between the
~ abrasion resistant: material  and the ot her. parts. of the val ve shoul d be
~avoi ded to avoid damage to the abr asi on resistant parts. The R S. WIllis
~Pat. No. 3,207,18.1 and the W. J. Baker Pat. No. 3,426, 797 are exanpl es of
.valves u3|ng abra5|on resis- tant materi-als for valve nenbers .and orifice
nénbers... The: disclosures of both of these patents suggest retaining the
_abrasion resistant renber s by press fitting theminto a metal carrier. -
Wien exposed to high tenperatures the difference in the coefficient of.
thermal expansion of: steel- (carrier) and - "the abrasion resi stant naterlal
wi'll be sufficient to cause a. release of the press fit at tenperatures.

substantial | y above [err]
»

. wyanvEr

)

o -




.i"

- The J. R Clayconb Pat No.. 4,190, 073 dlscloses another type of vaIve in

* which one ‘of the abrasion resistant menbers i's re- tained by axially .-

gl ng it .about close fitting mefal menbers” through the use of a-metal+;
'At el evat ed tenperatures the expansion of the inside f|tt|nd'hetal

- e g.is greater.than that of the abrasion resi'stant nenber and with the .

.. expamsion of the tight fitting inside menbers the abrasion resistant nenber-

omay split eh Qe SeddtDidl & a¥idl1d sk, SEbf i skenb16] eahich aBBCE 1O
avoi'd this problentthe expansi on of the bolt all-ows the abr asi on reS|stant

3  menbeguhgewithial @ et v [daHR B Mokl BHELr A6r BE{ @S Uhkd OFa BUE hmiiBe @i ON. :
Accordi-ng to. one aspect of ‘the present- invention there is provided a valve -

_6t

. for- hagl comMOMiUAcDIGE NRJISHY VAl sDow! 6 DgtanyahseebosYshasusy an

~ sleeve is

~inlet, an outlet "and a val ve chanmber therebetween with a valve seat in said
10 ashaehemterdommaiei crtitdetamic itdter 542N NThebé cabpusidnapdsagay from

sai d val ve seat, a valve menber sl eeve of -abrasion resistant nmaterial - o
nountednmnmaaerrsﬂsuarEtﬂeak)inmmensiGM|and sheat.nn?hesetmaterhalstentand
are: generally recommended for use in structures where they can s
be used in. compres31on hut are not subjected to tensxon or
shear. When used in valves any relatlve movement between the
abraSLOn re51stant materlal and the other parts of the valve
- should be avoided to av01d damage to the abrasxon re51stant
.parts,. | _ _ _ | _ o
- ~ The- R.,S'.-Wil'lis'Pat.. uo. 3, 207 181 and the We J.. Baker
-’ZjPat. Nb. 3, 426 797 are examples of valves usxng abraslon re31s-t""
"tant materlals for valve members and orlfrce members.. The ;3t:if_‘fti
' .dlsclosures of both of these patents suggest retalnlng the _ U
'.Jabrasron reslstant members by press flttlng them rnto a metal
:_carrler._ When exposed to hlgh temperatures the dlfference in...
'ithe coefflclent of thermal expan51on of . steel (carrler) and the.
abrasxon-resxstant materxal-w111 be sufflclent to-cause a releasef .
_of the press fit at temperatures substantlally above 250°F, : _ . ié'
| The J.. R. Claycomb Pat No. 4, 190 073 dlscloses another type- |
‘of valve in which one of the abraszon resmstant members. is re—
tained by axlally olamplng 1t.about_close-flttlng_metal.members hr“
uthrough the use-oﬁ.a metal bolt.“ At elevated temperatures the
expansion of theeinside'fittiné-metal'members5is greater than
that of the abras;on IGSIStant member and w1th the expans;on of
the tight flttlng inside members the abrasron resistant member

may split or otherwise rupture or if there is sufflclent clear- -



15 resist’ed, said sleeve being adapted with the novenent of said valve
stenﬂﬁgacontrol fl ow t hrough said val ve seat, and means for |nsulat|ng the
L ntewe oy, of said sleeve fromits nounting on said stemto mninse j
tensi ON 26+ | oadi ng of said sleeve and to maintain- said sleeve g
on sai d“stem and al 50 centered with respect to said valve seat. AccQ
t 0. anot her aspett of .the present invention _there is providedan abrasion
-3a- resistant. val ve menmber conprising a“stemM: a sleeve of abrasion
resistant material, and means between said stem and sleeve to securely

attach said sleeve to - te t e ee rom |
t ensi on | oadi ng result gf?8ng%ﬁgp %@gf Rﬁ?ﬁl§ﬂfﬁ%ﬁ i%% ¥ Q%ntlon
will be described now %eml%f TIUW G b SISt blfer
acconpanyrng_dramnngs I'n" 1 he"ar

R B ~ to vibrate and ultimately_shatter.as.a result

~of such vibration..

éffi 2 According{to"one aspect of the present

_ ‘invention there is_provided'e valve for high

) temperature ebrasive,se:viCe compfising e,valve--

) body;havlngeen ihlet; an”eutlet_and.a”valvelfﬂ
ehember-thefebe#veen vitﬁ'a valve seat in seid

19_ jehember around said outlet, a valve stem

'_hovable“toward'eed avay-froﬁ*eaid'valve:seat
a valve member s1eeve of abreslon resmstant
‘.materlal mounted on sald valve stem so that 1'-"
_'_relatlve axial mnvement of the stem and sleeve 1s-l
15 reelsted, sald sleeve belng adapted with ‘the
"hwmwtﬁsndnheﬂmtommmlﬂw-
throush seld valve seat, and means for 1nsulat1ns

~ the interior of sald sleeve from lts mountlng

B S

on sald_stem:to;mlnlm;se_lnternal.tenszon_

20 - loading of said-sleeveiand.ﬁo.maintainﬂsaid*
aleevegeentered on said stem and also centeted
'with.respectteisaid3velve-seet; . '_ '

| According to eqother eebect.of the

‘present invention there:is.providedlan~abrasion.-




-4- .FIG 1 is a sectional view of the inproved valve of the present . -
inveaf™n. FIG 2 is an énlarged detai'l sectional viewillustrating the -
g\ of the abrasion resistant valve nmenmber on the valve stem FIG 3 -
_ e vi ew of the inproved mounting springs used to support the ygjve™
menDBgr gl eeve on the retainer. FIG 4 is an enlarged detail -sectional view

. of a nodified form of abrasion resistant valve nmenber. Valve 10 shown in

" includes tubul ar ext&fdf

"~ to control the flowt

FIG 1 includes val ve .body 12 which has 3anlet 14 extending to internal
. valve chanmber 16 and outlet 18 extending from valve chanmber -16 through _
-~ val ve seat 20. Bonpet .2% i;secur ed-to body 12 by studs 24 and nuts 26 and -
_ RDZs Vgd¥er Pembemicomprtis e efghd N chanber:’. 16
in spaced rel ati onsgi_g to: val.g,e' eat 20.. Valve stem30 ext ehds through - _
bonnet 28 and is coRndtE¥e 8Lad Easép-naxmwmmtm%&qmn.et' 28 and -
stem 30 is- provi dedmggn%aﬁ_k%ng ﬁl and .34. As shown in FIG 2’, val ve nenber _
36 is secured to the end .or"vaPvEifeften andheleeva ey sirnmdRed and is - .
~-adapted to slide. witPifntybukar,extengsion 28 to coact with valve seat 20
- to ol the %?%ﬁhghgggﬁvglfﬁvef%ﬁ‘eséiﬁeﬁﬂ?@m abdvalove mem ber 36
slides wWthiGtubyl Bietd 605000 1 SPROLESE BUnlion toadaing
| '__re_siultins-'if:me' increases in temperature. |
o __'?he_._; _J".nvép-tién.'w:_i.i; Pe"-dé$¢ribe§'
| _gow by way of example 0515"'iith'"’refe'z;enc'e to
. the accompanying drawings.

In the' drawings:
-



mear re5|stant QU|des 38 and 40 and. wi pers 42 and 44 which are hel d Py
agalnst the exterior of valve membér 36 by spreader 46. Quide 38 is tub ;“.“
ins (aqand i s positioned in counter 4dore 48 .in tubular extension 28

agai - ahoul der 50. Wopers 42 and 44 are positioned iin counter borel48&
with spr eader. F8Gpefnden a Is@atdenajuiviewif sthenrimpravedivakerinefr bhe 48
to. hoId W pers 42. -5- and 44 and guide 38 therein. Guide 40 is |loc

inits sePrS§§PF|éﬂvﬁﬁtégﬂ-screM/52 Val ve menber 36.is secured to.val ve
stem 30 as best _seen i.n FIG %Lve stem 30 .includes, shafi. 54 ext endi ng
beyond shoul d E@F‘S@ &ﬁda%aeé\ azged, @ rSeRFIQANPL Y 1F BN BREEREHRI 54
agai nst shoul der t whi.ch is tubul shape i s _positioned
oL BB Aendng, FE T Mty Al AL 30 e DO LRGBS
near spring _58,. an |nterned|ate cylindrical surface 64 of smaller dlaneter_
than - surf§g§m62 and a - thlrd cyllndrlcal surface 66 having a. snal ler

SertThor . Ror i B ¥ Y B0 #*ﬁi’pos.&“%%ramt%“# 8651845 skt
SErLr9, 55" S, e R e f%@nw tiet, it
CaﬁP!de or t'ﬁﬁﬁﬁ‘“@‘yéﬂaﬂ‘ghlarged detall sectlonal view of a modified -
st.'.. form of abraszon reSLStant valve member._,.' |
. | ' Valve 10 shown 1n FIG. 1 1nc1udes valve body 12 whlch has
';Lnlet 14 extendlng to lnternal valve chamber. 16 and outlet 18
.:extendlng from-valve-chamber 16 through valve seat 20.p Bonnet 22"d7
.';:ls secured to body 12 by studs 24 and nuts 26 and 1nc1udes _ .
:',gtubular extenslon 28 pos;tloned w1th lts open end 1n chamber 16 |
'v-;ln spaced relatlonshlp to valve\seat 20.5 Valve stem 30 extends ;;ffk
. 'through bonnet 28 and is connected to actuator 32 and a seal
between bonnet 28 and stem 30 1s prov1ded by packlng gland 34.;f'1i'
i;fAs shown 1n FIG. 2, valve member 36 is secured to the end of
_.valve stem 30 as herelnafter descrlbed and lS adapted to sllde:fl-rj:
'w1th1n tubular extensaon=233to.coact with valve seat;ZO.to;-
| control the flow through valve 10. The. exterior of valve mem-t
- ber 36 slldes w1th1n tubular extens10n 28 supported by metal
_.3_2 | wear res;stant guides 38 and 40 and w1pers 42 and 44 whlch aref.
N - held- agalnst the exterzor of valve member 36 by spreader 46.
.Gulde 38 is tubular in shape and is. posxtloned in counter bore_48”
ln-tubular extensxon.zs-agalnst shoulder 50.. Wlpers-42.and;44~
are-Positioned_in-counter‘bore 48.with.spreader_46 betweensthem.5'

and.guide 40 is threaded into-counterbore-48 to holdnwipers 42




. prefePs

gFEeNe 70 includes an inner Iand 72. provrdrng shoulders 74 and 76. Sleeve
s\posi tioned oninsert 60 so: that shoul der 74 abuts shoulder 78 on - -

60 between surfaces 64 and Insert 80 is threaded onto the- end of
54.with its shoul - der 82- engggrng shoulder 76 of - sleeve 70. \knsert

P A T ST Slan IR B

OUter'p%gJ.f@fq% Eig(aogeé agcgleéwcgfneter than surface 86. Spring- 90 vihich is L

me as spring 68 is posi- tioned around surface 86 of -

insert 80 apgd t.raf 21 Oy 1d Osdusba o, vhiveharld B8 et bgs@ hah the

i nner. surface 92 eve 70 |s spaced from surface: the 1 nner . @ -

“ surfagggd 0f s}LM ik S36PACETudsSERIEESE §§t8ﬁdh.ﬂ§ebey89d shiguhher -

'sleeve 70 is reversible, that I's, it may.be renoved  fromin- r6-'serts"'

60 an@ed0 sanGridhaddidy sﬁﬁn@sr:aélheﬁl §Peigopositiiohed ehhehagrds4
abutting.spring 58. Valve seat 20 is provided by insert 96 which is annular

© - in shapminst GhAlddr &6 0N Iesestafd whiehi ok, tababags iacehaped igar bi de,”

‘. ceranic material- or other suitable material as-nmentioned above, and has -
oean exgﬂnimdiddeﬂmnnEkﬁhftSE@Jagaﬁ@sﬁ9sp31nqs£8uonadsemtbeoehaQOaand around

uathe exterior of.insert 96 as- shown and.-

i outer cyllndrlcal surface 62 near. sprlng 58, an lntermedlate
‘cyllndrlcal surface 64 of smaller dlameter than surface 62 and a
"terd cylindrlcal surface 66 hav1ng a smaller dlaneter than :

surface 64. Sprlng 68 is posxtloned around surface 64 of ln-la* o
sert 60. Abraslon re31stant sleeve-?O is. p051tloned around
__lnsert 60 and sprxng 68 as- shown. mhe materlal of sleeve 70 1s
Jpreferred to be ceramlc materzal or a cemented carbide, such as,
tungsten carblde, s111cone carblde, or- tltanlum.dlborlde.~
:Sleeve 70 1nc1udes an lnner land 72 prov;dlng shoulders 74 and
’.76. 31eeve 70 ls posxtloned on’ lnsert 60 so that shoulder 74
__rabuts shoulder'78 on znsert 60 between surfaces 54 and 66
Insert 80-1s-threaded.onto the end-of.shaft.54 thh Lts-shoulén'
der 82'enga§ing'shbﬁlder:76“ofisleeve.70'"Insert-éo-includes =h
small diameter*surface-SA, intermedlate surface 86 whlch is-
larger than,the dlameter of surface 84 and shoulder 82 there- f
'between,and outer surface 88 of larger dlameter than surface 86.:-:
: Sprlng 90 which is preferably the same as sprlng 68 is pOSI-'.
tioned around surface 86 of insert 80 and: within sleeve 70 as
shown. It should-be-notlced that the inner surfaces92_of :
sleeve 70'is spaced from surface'62'and'thefinner-surfacef94 of
sleeve 70 is spaced from- surface 88 of lnsert 80. Further

sleeve 70 is rever51b1e, that is, it may be removed from in-

T 1T



o i _ : , _
~provides sealihg of insert 96  in bore. 100 and retains:- insert 96
therein Insert 96 also is reverS|bIe i'nthat it can be inserted into {sdfd /i
-;,.kéﬁ As shown in FIG. 1, e6tlet 18 includes |iner 102 whi ch\ig~"/
of ahwabPs S|on resistant ‘materjal such as tungsten carbide, silicone -
‘carbi de o7e%ktRHch0 samd aBP candt Shast 84 ABAt ilosta 1desy &hewgidne Wwidih sidun,
exterior. of tubul ar ext ensi'on 28 may be prOV|ded wi th a hardfacing of-
‘tungst en Q%h%ﬁd%nﬁuﬁbﬁhthﬁgtSﬁﬁbngcéﬁrons it is not subject to as much . =
extreme wear as the area of flashln ui d to vapor, between sl eeve 70
and in- sert 9¥alye- §ﬁ6ﬁn PnlﬁlEFogl HrPﬁggn§8r§n§69@h1€?pﬂﬁufqﬁ?diﬁli? '

shown whi ch. are_ide ti ical, are int formof -a spl.it ring 104 with the '_';f
i dt h) of YFPRy 18 BEi A5 PRTARISR, P’Sgr"ﬁ'-éeﬁ BRESIRdy SO As GaRentad end

32 10 badht b e b B bl S A Sl il
T 59 0

s o il Bl BiSR, B2 ST L

Troushe 149 nbie oo BAq0gEoEISRR, Hateriis ‘s{fh%%enw a!ss;rs.%ﬁbaar%f) '

-"preferredpfgvggegaggaﬂna 68" &ﬂ%b?‘t "9%5'1§xt #re 100 and retains J.nsert 96

e :.'thereln. Insert 96 also 1s reverslble 1n that 1t can be 1nserted

_'lnto bore 100 elther way.i As shown ln.FIG._l, outlet 18 lncludes
711ner 102 whlch 1s of an abrasxon resistant materlal such as .
o tungsten carbzde, szllcone carblde or other sultable materlal as
h_j;mentloned above._? _. | | ‘_
| Whlle not shown, the exterlor of.tubular extens1on 28 may diﬁf
.'fffbe provxded wzth a hardfaclng of tungsten carblde but 1n most
h;appllcatlons 1t is not subject to as much extreme wear as the
'.h'area of flashlng of 11qu1d to’ vapor between sleeve 70 and in= f'ﬂ"
w:fsert 96. R _" R o ____'
. As shown 1n FIG. 3, sprlngs 68 and 90, (sprlng 68 belng
. shown) whlch are: identlcal, are in the form of a Spllt rlng 104
;--w1th the Wldth of sprlng 18 belng 1n ‘an axial dlrectlon. When

- _v1ewed from the end as 1n FIG. 3 sprlng 68 has a 51nus01dal

median p051tlon in a one 1nch valve has a radlus of 320 lnches.
.The wave helght is .059 * .005 lnches, the radlus of curvature
of the crests 108 is 0.09 and the radlus of curvature of the.'
troughs 110 is .13. The gap- between the ends of the sprzng is
0 35 * 030 lnches. The w1dth of the sprlng is 0. 748 lnch. fThef”

:shape w1th respect to: 1ts central or medlan 9031tlon 106. Thls _-f'h



eph\al such as Inconel: X 750 of 0.010 inch thickness. (|nco is.a RTM -A .
Hed form of the valve nenber 36" is shown in FIG 4. In this forn1no

,'The outer end of valve sten13 T is provided with reduced di anevér

'f. 112 h f 114 t ‘whi ch | h
S A AKLED g shoubder e Bt SR Eﬁgoff%wﬁéka%sas% W‘S‘Ztiéen'

-ié?f"nén“%éerff% .m%ai"‘?%d Hé%ie& 289 05" Br05, J0eR, Bikaetal ffeanniiy

~threaded atA]:fé’ a3 & C:%Xxﬁzé?eth@r gaded: ﬁlggbé%z3%f' 3ud %% St 134, has:

an inter- arger aneter surf.ace 128

a smal |l diane sur ace

.- and a a S 1 o 5
engag?cfpby Lo | #66% HboTBLEEcSHERBResldRe oEY nRRI 12 f?fl?ﬂn%?t ey 79

‘menbers are provided to retain sleeve 70" in-position on val we st gg. :

- Spring PG sfti toh! 68108 8¥6ha80 1128 TheSeirtace ehdl JfS Ve bk v a

short di.stance on1surface 94" . of sleeve -70' and surface 116 on. stem 30 .

1S al sps 5P édlvwwhyréaa&aauaiaﬁeta% se&fak:ee\le.z.?_O'wm%H fRfxansl 26 i's .
~.spaced. slightly from|land 72" of sleeve 70'. Fromthe foregoing it may be

- ‘seen tdidulder PLESENAgaDHSE! WARCRT axidas s@ﬁrm@’pm\s@ﬁr\/au\ae 1 P e i S

“suitable for use in hlghly abrasi ve and-high tenperature.-applications S|nce _

. the- e&xﬁcasspéevesv 6t aabugkespeiag 106 ‘whlevie inmsdadn &ds batweer asterwsihe
valve stemin-a manner assuring that. it does not rattle or vibrate even -

~'3}expand nore rapldly ‘responsive .to -
: sprlng 68* 1s lnstalled . The outer end of valve stem 30' ls_

o bored and threaded at 120 to recelve the threaded end 122 of
| stud 124. Stud 124 has a small dlameter surface 126, an 1nter--3
"medlate larger dlameter surface 128 and an outer large dlameter

| surface 130.; The land 72' of sleeve 70' is- engaged by shoul-eii

der 132 on stem 30"and by shoulder 134 on stud 124. Spr;ng 90'fa”3??l

| ls lnstalled on surface 128 Surface 130 is sPaced lnwardly a N
short dlstance from surface 94':of sleeve 70'.and surface 116 on .
_ stem 30' ls also spaced lnwardly from surface 92' on sleeve 70'.
' Surface 126 is spaced slrghtly—from land 72' of sleeve 70",

From the foreg01ng it may be,seen that the present lnventlon
provrdes ‘an lmproved valve member whlch is suitable for use in
highly abra31ve-and hlgh temperature appllcatlons srnce the
abrasion resistant sleeve of the valve member~1s supported on
the valve stem 1n a manner assurlng that it does not rattle or p
v1brate even at cold temperatures and also 1t is Lnsulated from- .
the inner supports whlch expand more rapldly responsrve to
increases in temperature because such supports have much hlgher
coefficients of thermal expanSLOn than the abras;on reSLStant

sleeve. The engagement of the_abras10n resistant sleeve:between -

o ..-'. N

at colfa¢enpré aand couter zkdacet diameselratseenf rsmnﬁalme |]rimerorsunmmh s V\:hl ch

A



_|ncreases ln tenperature because such supports have: nuch hi gher
 .coefficients of thermal expansion than the abrasion resistant sleeve.
_.engageneﬂt of ‘the -abrasion.resistant sl eeve between - - 8 - shoul dg

its jandwand the internal centerlng support prOV|ded by the Sp||t SH
assues .that the val ve nember i us-not subjected to vibration and i's
stressed in.tension because of - -the higher 5 rate -of expansi on 0

_ support nmenbers due to tenperaturg ?ngreases ‘As. used herein, the term

"val ve' nmenber" i s intended to nean The novable portion of the val ve which

~coacts with the seat to control or shut off 10- flom1through t he valve. ..
CLA'MS: 1. s Avalve for high tenperature abrasi.ve service conprising a

val ve body:'having :an inlet, an outlet and a valve chanber therebetmeen mnth'

~a valve seat in said chanber around -sai d

shoulders on its land and the internal centering.

support prov1ded by the sp11t sprlngs assure that
' the valve member 1us not. sub]ected to v1bration and
r'Ls not stressed 1n tension because of the h1gher
-5 h hrate of expan51on of its support members due to
. 'h: temperature increases.'t””' |

| As used ‘herein, the term "valve member“ 1s
'_1ntended to mean the movable portion of the valve
'ir-whlch coacts w1th the seat to. control or shut off

. °10ej”f:hflow through the valve.s_ffr7“




¥0l flow through sai d val ve seat,

- outFEF\\“‘va#velngg%gnvabIe t oward and . amay fron1sa|d valve seat -a’
(BT of abrasion resistant mat er i al nDunted on said valve
AM\so- t mﬂ?@#’”ﬂm} nmovenent. of the -
17sl eevé béing ted with the movenent. of said val ve stem™o

‘and neans: for insulating the |nterfor_'

sten1and sl.eeve is resrsted;

of "gAid sl eeve fromits nounting on sald sten1to mninmse internal :tensio

1 oadi ng of said sleeve and to nmai-nt ai
"stemand al so centered with respect.

g 15

‘said_sl eeve centered on said

t'o said valve seat. A valve accordlng

- “to-Claim 1 wherein said insulating neans;

- 10 - extendi ng ailally of . igld sl eev
C-aim 2 wherein satti sprlng

undulates I n a general ¥ si_nusoai. dal
rvice

ml spring. bet ween sai gratgazand sai d sl-eeve.
- according:to-Claim2 wherein said spring |s a spllt_ ring and has |ts mndth

“includes at |east one

20

3. . A valve-

A val ve accordlng to

vBINE: i‘ﬂry H CATRARA S RHTRTHER cof

compr1s1ng a valve body havlng an

lllnlet’ an outlet and a valve chamber~therebetween

- with a-valve seat-ln sald chamber-around sald

5 - ;? outlet, & valve stem movable: toward and away

"'-,from sa1d valve seat, a valve member sleeve of -

”l abraszon reslstant materlal mounted on sald

'-;ivalve stem so that relatlve axlal movement of the

“-lstem and sleeve is re51sted Sald sleeve ‘being

;'F:ld.f':;iadapted with the movement ‘of said valve stem tO‘ffﬁ577"

fcontrol flow through sald valve seat _and means.

"”?11£br 1nsulat1ng the lnterlor of‘sald sleeve from .

-];flts mountlng on sald stem to mlnlmlse lnternal .:l._

“’fljmttenslon loadlng of sald sleeve and to ma1ntaln

'15[.'=f_sa1d sleeve centered.on said stem and also.:

) centered_w1th respect to sald valve seat.

2. . A valve accordlng~to Clalm,l wherein -

said 1nsulat1ng means: 1ncludes at Ieast*one

springubetween said stemfand said:Sleeve.

20- S 3. - A.velve-accordingzto Claim_2.whereinf

said spring is a split ring end has its width

_i

§y



5 path about the 1ong|tud|nal axi's of the Spr+ag—5: A valve |
accordlng to Cl ai m1 wherein said sleeve has

-shou}l ders-on each end of said land, and the:v mm\ m““u u‘ mglns fo
-cIahETng~sﬁ|d sl.eeve 10 - to: sald st em by gmngLsan should ers

| and. ‘6.7 <A val ve~according to Claim5 mhereln sai d cl anpi ng neans
|ncludes a first insert positioned within one end of said sleeve and 15
havi ng a shoul der engagi ng- one of said Ianﬁ£shoulders,-a second i nsert
positioned within, the other end of sai d sieéve and having a shoul der
:engagi' ng the other land shoul der . of said s|leeve, the exterior of each of -
said i-nserts being .20 eq f:raqm g hee i S ces of:said |land and -
‘sai d. sleeve- at eachegF a@%' %%é%fﬂiﬁgi gyfﬁ;éigéfg ~ Avalve .
‘according to Claim6, wherein.. said. insulating nmeans includes, a pair of
split springs, one ofsaid springs posi tioned around each, of said inserts.

to center.said sleevey, A valve ‘according to. Claim 2 wherein

seld sprlng is generally tubular and the wall

thereof undulates in. a generally s1nusoldal

e a:f_f . 5_ . lpath about. the- longltudlnal axls of the sprmng.

"5;; T. h- A valve aocord;ng to Clelm 1 where1n
-f__jsald sleeve has an- 1nternal land w1th annular.
'-shoulders on each end of sald land,.and the

”"-valve 1ncludes means for clamplng sa1d sleeve

: jO;':fito sald stem by engaglng sald shoulders on sald
- Q;;i_'. A valve eocordlng to Clalm 5 whereln .

tm-sald clamplng means 1nc1udes a flrst 1nsert
'pOSLtloned w1th1n one end of ss1d sleeve and
15;.- 'hav1ng a shoulder engaslng one of’ ssld.land -
| "shoulders, & seoond 1nsert posltloned within the

~other end of said’ sleeve and hav1ng"a shoulder

. .uﬁl

 engaging the other'land shoulder of sald sleeve,
. the exterlor-of each. of sald inserts being
Zbilﬁf'spaced;fromuthe 1nnergsurfaces=of said land

.;1 and:said,sleeveraf-each,sideaofisaid'land;




. § ' Qn sai.d inserts. c Poooo 8 “A.valve for hlgh
- _t erature abrasive service conpr|S|ng a val ve body having an |nIet
‘outl et -andoﬁllﬂmmnnﬁﬂuﬁll her ebet ween with a val ve seat in said chz;yr’rbefr_,_L
-=‘~‘o nd sai novabl y -nounted within said chanber for &0
' gent - t owar gnd"awdy from said valve sear, a valve nenber sleeve of "

_fDabﬁaslon resistant. material having an |nternal Iand with shoulders facing. -
- each end of said sleeve, nmeans on saidy4 5 shaft engagi ng said | and

~ ~shoulders ~to clanp sai d: sl eeve agai nst axi‘al nmovenment on said shaft, _and';.

~a pair of annul ar split springs nounted around said shaft with one of said.
springs being posltloned wi thi-n sai d- sleeve on .one side 20 .- of sai.d

. land and the ot hergof said sgrb@qgebgdabﬂygaé|g3ﬁglggﬁrgr1ﬁﬁgf@ﬁﬁeeve on.
the other side of "said land, both of said springs engaging the- interior

" of tsau ddsl_eeve-lzt Osaddt thulatdﬁgsﬁeanﬁl&fdclambé fw%éir ecmug;ﬂﬂﬂat it I s .'.

centered = - :

- ' sprlngs, ‘one of sald sprzngs p051tloned around
'each of sald 1nserts to center sald sleeve |

5 on sald 1nserts..

_8;.5- o 'A'vaive for high temnerature3abraeive‘
-_:serv1ce comprlslng a valve body havlng an lnlet,
an outlet and a valve chamber therebetween w1th
- § valve seat 1n sald chamber around ‘said outlet, | |
H:Jﬁddiﬁiﬂ a shaft movably mounted wlthln sald chamber for ﬂf'}ltl.
' movement toward ‘and’ away from sa1d valve seap,

8 valve_member sleeve~o£ aprae;onﬂres1stant- S
| ?vmaterial*having'an-internal 1and-vith enouldere ;}ui:'r
”:dfaclng each’ end of sald sleeve, means on sald .

-':15f: }g'shaft engaglng sald land shoulders to olamp sald ;
’_sleeve agalnst ax1a1 movement~on sald shaft,

Jand a pair of annular spllt sprdngs mounted

around_samd shafthLth.one-or sald sprzngs
| beingﬁpositioned-withinfsaidéSIeevefon:oneieideﬂv :

2o_ - of said land and the other of said springs being .
| poaitiOned.within.said sleeve on the other side
'of‘saidrland, ooth:of'saidrSPrin83~ensaSin8'
' the—interior'of'said“sleeve=to-center~it.on .

said shaft and-thueato ensure that it is-centered.g



mﬁth respéct to said vaﬁve'seat'fOr proper coaction therebetween, said | "h
‘sl eeye, at positions other than its radlal|éagL§sted’§UTT5%B . being ."f-g
spaced radially from said shaft "and said engagi n wher eby i

is i /SN @ed fromtension |oading resulting fro on of said
shaf t*~&nd sai d engagi ng means. 9. ‘A val ve. a tb Cja|n18 ‘wher ei
said 10 cl’anpi ng neans i ncl udes a shoul der oh sald shaft, and a stud -
threaded to the outer end of said shght_and having a shoul der facing: Said

"shaft whereby said land is ¢l anped between the two shoul ders. 15 10.
+ A val ve according to Caim8, wherein said clanping means includes a first

i nsert surrounding. said shaft and having an outwardly facing shoul der to

~engage the inwawith raspégtladdsahduvdEVeoseaalﬂoslpeuperacdacaieacond
.insert threaded to said shaft 20: and' having an inwardly facing

shoul der to.engagbetbbetween; dsgidiaslagveandtshoaitiéonsf othed shanave. 11.

“A val ve according to Claim@8, wherein the material of said sleeve is.
=selected from 1its3radially disposed surfaces, being spaced

k54T B £90TA o ararimh s Wphe ¢ s w faties T Binie e h e s et maw
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radially from saidsshaft and said engaging means
5 whereby it is insulated from tensionlloading
'resulting from thermal expansion of said shaft and

- said engaging means.

9. 'l A'valve7according'to Claim 8} wherein-said
-'1u,f: g:clamping means includes a shoulder on said shaft,
“1eand a ‘stud threaded to the outer end of said shaft
' -and hav1ng a shoulder facing said shaft whereby said o

' ”land is clamped between the two shoulders.fl

15 ©10. A valve according to Claim 8, wherein said R
'=clamping means includes a first insert surrounding
. said’ shaft and having_anpoutwardly-facing shoulder

to-engage-the»inwardly?facingfland Shoulder-of said.

R

sleeve,: and a second insert threaded to said- shaft '

o

“ 20  and having an inwardly facing shoulder ‘to- engage the
outwardly facing land shoulder of said sleeve.; ,
1. A=valve-according_to Claim 8, wherein the

material of'said,sleeve?is.selected from




he group—eens+s%+ﬂg—e%—%ﬂﬁgsten carbi de; silicone carbide and titani um

sihbori de. according to . Clain1 8 wherein the material of.
) d. sl eev jﬁﬂﬁlﬂe‘!@ﬂ‘ﬂ ﬁn -materi al. : - An" abr asi on respst anL»
j; é menbe sa stem a sl eeve of abraS|on resistant matemdral,
id-freans bet ween said stem and sl eeve to securely attach sai-d sl eeve to 10
i¥ stemand to insulate said sleeve fromtension. Ioadlng resultlng from
i ncreases in tenperature 14. . A'Vﬁiu? for- high tenperature abrasive .

service substantially as her ei nbefore. descrlbed 15 W th reference to and
~'as. shown in the acconpanylng draw ngs!.

- the sroup conslstlng-of tungsten carbzde, '_-

31llcone carbide and.tltanlum dlborlde..

12, s A valve accordlng to. ClalmAS wherein

the materlal of. sald sleeve is: a ceramle . l'.-'_le%5'
e_15. | | An abraslon reszstant valve member f.-

comprzslng a stem, e sleeve of abr331on -
-1_re513tant materlal, and means between sald stem -
'z”fﬂepd sleevegtpesecurely_attagh3sa;d sleevepto_'f'

10 . said stemeanéﬁte'insuletefsaid”sleevelfrom;-

_tensiem{loeding'resulting;fromeidéreaSesJim;_'

‘temperature.

_;“14@.:“ . A\valve for hlgh temperature abraslve
| serv1ce substantlally as herelnbefore descrzbed
15;' a 'w1th.reference to and as shown 1n the -

: accompanylng drawzngs._-”
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