Thermal Isolator for a Valve and Actuator Assenbly

Rel ated Applications This application clains the
whemwshHiz77of pending United States Provisional Pper/@sto04/023371

application serial no. 60/481,141, filed on July 25,

2003 for THERMALLY | SOLATED VALVE ACTUATOR, the entire

di scl osure of which is fully incorporated herein by

ref erence. Background of the Invention [0001] Val ves

are used to control fluid flow, for exanple, inline in

a fluid Sthreemal Isdlatypiora Valvk wadasaeator Wssayblyncl ude a

novabl e val ve el enent and an actuator. The actuator

may be a nanually, umat j cally, hydraulically, or
electrically contro%@é@éﬁ@ﬁéﬁ&ative to control
the position of the novable valve elenent relative to
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referbicedoes not vary. In such a case, the val ve body may

be heated or cooled to maintain the desired

tenperature of the fluid flow ng through the body, can
Backaround of the Inyeptiomdded to or drawn off from the val ve

body. This can generate undesirable tenperature
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to thermally isolate the valve actuator fromthe
sea‘sctlr euplve hodshdraughwehiplothe fhyd stresinnflews gThégositaeat of the movable

nsf bet n, Lhe val ve_.and its actuator. An added
Val% ‘?j I%%ﬁ@%ﬁﬁ“q ﬂ%?’ﬁ]&mug}ég‘l Caf1'Sn is enabling the use
of a valve actuator that has tenperature limtations;
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be used on a valve body that is subject to undesired

streprarip eorgtalied se dradittdoghnot vary. In such a case, the valve body may be
heated or cooled to maintain the desired temperature of the fluid flowing through the

~valve..Heat transfer hetween the valve and its.actuafor, which is.aftached.fo the valye..
body, can cause heat to be added to ot drawn off from thie valve body. This can

generate undesirable temperature gradients in a heated or cooled valve body (i.e.,
variations in temperature over relatively small distances), thereby increasing the power
consumption required to maintain the valve body and thus the fluid stream at the desired

temperature.

Summary of the Invention

[0003] An object of the present invention is to thermally isolate the valve actuator from
the fluid stream in the valve body by minimizing the heat transfer between the valve
and its actuator. An added benefit of such thermal isolation is enabling the use of a

valve actuator that has temperature limitations; that is, an actuator that otherwise could



(heat or cold) fromthe process fluid. In addition, a
val ve can be operated over a |arger tenperature range
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Thermal isolation of the actuator can also permt the
use of tenperature sensitive devices, such as
el ectronic position indicators, sensors, conmunication
devi ces, and electric actuators, that are otherw se
not feasibly used with a valve operating in a hot or
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esired valve tenperature. [0005] An enbodinent of the

current invention conprises a thermal isolator for a
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wi ngs wherein: [0007], lillustrates a genera
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reduéedﬁalgpeﬂmamd a val ve and actuator assenbly assenbl ed

wi thout a thermal isolator.[0010] Fig. 4 is a
Brie eCL | ontal P f ather mal isolator for a valve and

o Fo+y—t3+ accordance w th anot her

errbodl ment of the present invention;
[0006] These and other aspects of the invention will be described herein and readily

TRferStGod by UiGse SRITEd t he aft frot & reading of the Qerailed description and the

accompanying drawings wherein:
[0007] Fig. 1 illustrates a general schematic of a valve and actuator assembly with a

thermal isolator, in accordance with an embodiment of the present invention;

[0008] Fig. 2 is a sectional view of a valve and actuator assembly with a thermal

isolator, in accordance with a more specific embodiment of the present invention;

[0009] Fig. 3 is an infrared video image of comparative high temperature testing of the
valve and actuator assembly of Fig. 2 and a valve and actuator assembly assembled

without a thermal isolator.



[0011] Fig. 5 is a sectional view of a thernal

isolator for a valve and actuator assenbly, in
wae@sntante with an additional enbodi ment of tPET/US2004/023371

present invention; [0012] Fig. 6 is a sectional view

of a thermal isolator for a valve and actuator

assenbly, in accordance wth yet another enbodi nent of

the present invention; [0013] Fig. 7 is a sectional

iew.of a thermal isolator for a valve and actuator
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ecrease, hate 1T
actuator 5 is assenbl ed to the valve to provide a
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[0016] The enbodinment of Fig. 1 1s provided with a
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| ve and actuator 5.
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that may be moved relatlve to a fluid flow passage 3, in order to increase, decrease, or

eliminate flow through the valve. An actuator 5 is assembled to the valve to provide a

means for operating the movable valve element 2.

[0016] The embodiment of Fig. 1 is provided with a coupler 9, which is disposed
between the valve 1 and the actuator 5. In the pictured embodiment, the coupler 9
mechanically joins the actuator 5 to the valve 1 through mating threaded surfaces;
however, any type of mechanical connection or coupling may be used between the
coupler 9 and the valve 1 and actuator 5. Examples include welded connections, press-

fit connections, quick disconnect couplings, and clamp fittings.



t hrough three features of coupler 9. First is physical
separation (increased distance) between valve 1 and
wa@ewaatr7 5 that i nherently reduces heat fl ow PET/WMEBN4/023371
valve 1 and actuator 5. Second is a reduction in the
cross-sectional area available for heat transfer in a
section of the coupler 9, which increases the thernal
gradi ent (change in tenperature as a function of
di stance) across the coupler. Third is the use of
[00hAt eFhegirmcipfal ﬁmn@@n q’fciilfs @ﬂunler % isdo teuphldy lsglatdw’rhe valve 1 and

L e

thro@s thirdet Batihts oifb éFSBSFlﬁ#ﬂ 1sq5hgbﬁa'ﬂt se?ﬁﬁﬁ@ﬁ ncyc@&sw distARd)
actuator 5. In ad ition to reducing heat tlow between

betygen &alye drigd aetuaiar é ithag mlter@tla(dq@we@hgﬁé ifleu beé,wgqr wlyohand

v act ws,_e
oS S Lo BRI PP P Mbb R RRR bt st
in 4 @ach@n oothéenusiet 9, ywiipplricedsésahé tRrmial ordidntqehaagt tat or
5 independent|y. [0018] The coupl er serve one or

terpperaiuistas punetigheidetnceactaess th savgler h@ﬁtrﬁ érthase of materials
of %‘g&ﬁ& dnlelﬁ tl?J cohggf‘er \é%éf%éﬁlbﬁ%gfﬁctf? a@&ﬁc%?fnte%giltg %ugc?] é%ssess a

cenent or

relgdrely btv mmbm@tlviﬂptmameﬂreamﬂtsam tradsdiisSon Of heat
reduce the exposure to the actuator 5 of the el evated
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effectively reduce heat transfer to or fromthe
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providing less material thr ou%h whi ch heat
include, but arenot limited to: low thermal conductivity plastics, such as

polybenzimidizole (PBI) and polyimide (PI); structural ceramic materials, such as
zircon, zircona, YAG, and glasses; stainless steels; porous metals and other porous
materials; and reinforced composites, such as glass-fiber reinforced plastic. Use of
these types of materials allows the coupler to more effectively reduce heat transfer to or
from the components with which it engages. A thermal barrier may also be provided by
adapting the structure of the coupler 9 to reduce the contact area or the cross-sectional
area of adjoining components, thereby providing less material through which heat
transfer can occur. While the distance separation increases the temperature differential
between the valve and actuator by further separating the actuator from the source of the

elevated or reduced temperature, the reduced cross sections and contact surfaces



transfer can occur. While the distance separation
i ncreases the tenperature differential between the
wo al3e1amd act uator by further separating the BCT/US1004/023371
fromthe source of the elevated or reduced
tenperature, the reduced cross sections and contact
surfacesi ncrease the tenperature differential by
increasing the thermal gradient (change in tenperature
as a function of distance). Thus, a coupler in
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however, it.is contenplated that flow through the
natu,rgm@nﬁtalyng@g@ﬁ@qp@c“ onal, and that the present
i nvention may be used with val ve configurations having
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lurd outlet 24, and the valve cavity 22
cavity 22 dn fHeviatvefdodw Fhs salge body R%maumucb a/Bwid alee26 and a fluid
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fluid flow passage 28 1nciﬁ&és a Vanable onﬁce deﬁned by the area between a valve

seat 32 and a diaphragm 34.

[0021] The metal diaphragm 34 is secured in the valve body 20, and is movable axially
between an open position and a closed position relative to the valve seat 32. Again, it
should be noted that the use of any type of movable valve element, such as a bellows,
needle stem, or plug with drilled orifice, is contemplated by the present invention. The

invention is not limited to metal diaphragms.

[0022] The valve assembly of Fig. 2 includes a bonnet nut 40 having an upper surface
42 that is presented away from the valve body 20. A coupler 44 suppotts the actuator
12 on the bonnet nut 40 and, thereby, on the valve body 20. The coupler 44 thus acts as



needle stem or plug wwth drilled orifice, is
contenpl ated by the present invention. The invention
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assenbly of Fig. 2 includes a bonnet nut 40 havi ng an
upper surface 42 that is presented away fromthe val ve
body 20. A coupler 44 supports the actuator 12 on the
bonnet nut 40 and, thereby, on the val ve body 20. The
coupler 44 thus acts asa |inkage between val ve and
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el ement for heating or cooling the valve, ar
ﬂamgerﬁaasssh@em or rrmr@h@les yfos recsiang e hegpal efpragy for Beating or

ggml]gg@%}?ql o ﬁ?ng ?%f;eﬂgsse recgé[ néf(‘@ rdd Qc@pn%"l(}%g%( heating or cooling
(elcﬁléﬁt@ leﬂckt%ﬁbwhjmy adsie inprolrdingld. mbxeaimmmngnpmnme thaoughout

hernmal gradi ent across the couplegr. [002 The
theo;ahzmvelnlezusmlwél@wamg f%aéaa%thevn%lrﬂf%%@@é% FOBNGE-

portion 56 and an
[0024] The coupler 44 has an internally threaded second end portion 56 and an

H
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intermediate portion 60 that is located between the first and second end portions 50 and
56. The intermediate portion 60 of the coupler 44 has a thin walled configuration (e.,
the average wall thickness of the intermediate portion is less than the average wall
thicknesses of the first and second end portions), with a cylindrical inner surface 62
centered on the axis 46, although the shape of the intermediate portion may be varied to
better accommodate the type of valve and actuator used. Also, the intermediate portion
may be adapted to have a smaller outer diameter than the outer diameters of the first and

second end portions.



internmedi ate portion 60 that is |ocated between the
first and second end portions 50 and 56. The
WO ndosionIdi at e portion 60 of the coupler 44 hasper/ukiond/023371
wal | ed configuration (i.e., the average wall thickness
of the internediate portion is |l ess than the average
wal I thicknesses of the first and second end
portions), with a cylindrical inner surface 62
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i ncl udes the coupler 44 and a plunger 72. The actuat or
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intehgesecqndend podiaaid dehappiplesd4t d\srronesult, ltles pitsttarshaftd4 is

the.shaft 74 axially in the hoysing.66. A |.aower d
tockBF i AR gt e Al FmiR A ¥ s teschtd A R
diaphegsegond end portion 56 of the coupler 44. As a

result, the actuator shaft 74 is located in the

i nternal passage 48 of the coupler 44 and is presented
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litiking sections disposed in-series within the internal passage 48, which may er may net

be attached to each other, where some of the sections are constructed of materials
having a low thermal conductivity, while other sections are constructed of materials
having structural integrity at elevated temperatures. Also, the plunger may comprise a
rod of high strength material surrounded by a sheath made of a material having low

thermal conductivity (not shown).

[0028] The plunger 72 of Fig. 2 has a valve end engaging a button 82 that abuts the
center of the diaphragm 34. The plunger 72 has an opposite actuator end 84 that
engages with the actuator shaft 74. As aresult, the plunger 72 acts as a linking element
and connects the diaphragm 34 with the actuator 12 in a force-transmitting relationship;



I'i nki ng sections disposed in series within the
i nternal passage 48, which nmay or may not be attached
w0 e00sacd17ot her, where sone of the sections ar ePCT/US2004/023371
constructed of materials having a | ow t hernal
conductivity, while other sections are constructed of
materials having structural integrity at el evated
tenperatures. Al so, the plunger nay conprise a rod of
hi gh strength material surrounded by a sheath made of
thegplnpges camiraksanii mgtive forcdEomshe aomdorcibithe digplfimet. In other

. [ 00 Th I 72 Fig. 2 h al
woRlo Sk marny he BAPTaR BB frarobla s aen Sy Brirped o
1 P I t
R R e A PLARLRAREM R o

result, the plunger 72 acts as a |inking elenent and
[0029d n ferinéermpdiatti seplioaeithgnlvpgety 2t dfdFigdt hastsome pRriions 48 that

0 o itting relationship:th | unger,c
S e
enghiga ey @gimirid1 iich elirfaerod sl tHvemRBdiafpottith ¢0 6£108 ceifer 44.

shaft (a novable actuation elenent) is translated to
The wedea pagiona §fniay ersostihe npgr susfase 6herrundangntitrecircumference
I igak] 0291 _An i nternedi a :
of B 488 polforts g b e BT onebp OBl s B GP B Rl pgations
on 8 wikdat pdrdves §8. r”ﬂii@éﬂlgagbm(sﬂt&ﬁﬂﬁ)rﬁz‘;rtﬁépluﬁg@{h%ﬁblicﬁﬁ%a-
These wi der portions 88 of the plunger 72 engage the
MOYGINETH df i toj tha eounierdiagleng thegist4e i nt er medi at e
portion 60 of the coupler 44. The w der portions 88
y , ti .
O s BB (e 7 Er ARG Rt S portions
90 efithy pbmgertbat e e iamedrced o relei@vedy sidall cresaettanat iensThe
t he wi.der rtions 88. This engagenent support he
Pl 79 SPrst il B TPt Rl SPRASHIRB! WHB, the coupler
44, 6PthR18ati8fs 0BhO RGNS oRINS TRus)
porti or?s1 88O of the p?ﬁngergégfg{re [ grgﬁgues‘é‘ggrgfn&o%gaps 22
existernsn plor pliroges 78Gnd fthet doaplst 44 giethe nhaow Ipavieona 90e duscedsult

e 1 I SR L0 B gl P8

len@h @R gRMBRIM¥MiAR pofths 0dMheEouptor 48t the | ocations of
the narrow portions 90 of the plunger. Thus,

cont i nuous gaps 92 exi st between the plunger 72 and

 [003F e Thegsadedioneth of the pimeryig msrafitheouter HArovide gubter
spadiR fdipttec B BN d {eda9 oAk aRClcRER, 190 nfl T 10”2

isolatettier aoewtit@t tRerpeullyi fooin G valvetbody c AUp ledigit4f these components

may be varied to provide a preferred displacement of the actuator from the valve. In

addition, the reduced cross section of the narrow plunger portions 90 slows heat transfer
along the length of the plunger, resulting in a higher thermal gradient across the coupler.
Similarly, the smaller outer diameter and the thin wall 60 of the coupler 44 slows heat
transfer along its length by reducing the amount of material available as a conductive
pathway. In addition, the radial gaps 92 between the plunger 72 and the coupler 44

reduce heat transfer by reducing the contact area between those two parts.



[QBjy [ tende lengi of j _e 72: and of the oupler 4
Pr y de eater spacing (distance) between the
wo adsmi13yotly 20 andt he actuator 12, thus hel pi nBCT/0S2004/023371
isolate the actuator thermally fromthe val ve body.
The | engths of these conponents nay be varied to
provide a preferred displacenent of the actuator from
the valve. In addition, the reduced cross section of
he narrow pl unger portions 90 slows heat transfer
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as t}ﬁﬂm{eeranéés@lvﬁvh:‘:rehﬁ@hg thedreaf @insfdr @AgrattbSstlceng b Rral¥-actuator

cing the ampunt of material avail able as
‘&’EW&U OB LATAIREY Pottion g8 dhe flenge mayede warl.aas fg%tpes gifze offiets,

no@ﬁéé’vﬁﬁgsr, tdg{;lpl@é EQJ e?czﬁlw rdelf ?&H‘Q §§ ’boﬂ'l% e%e“frﬁh N8R nal

trans ucrn e cont a are oSse

meamﬁc@ﬁmﬂ@eﬁﬁﬁﬁE&ﬁ@@$aﬁ&the bead or ring offset 54
reduces heat transfer at the joint between the bonnet

d | 44, nt r.ol th tact
oo}y 1h pBieal Sl ert s ieatrchpadnt ot pebvieai e Gomdhe valve
bodAl id"algc?ﬁil‘dﬁésrlg cds th8& a Béa%ﬁéfo? tod rﬁ%@ réu%ﬁ a6 § hPdterPwrap, to

val ve-act uat or coupl i ng. type ral sed portiron on
thetvialyefblodpgieithray comactigdhe a@vé eettmime& wélke of f sets,
nodul es, rings, dinples, deltas, etc. allom1nechanica
nt act. bet wee

0032;%? ﬁﬁa 188(136?1?)5 rggl%e {78 %owrbﬁ%g 2%{3 gﬂﬁéBg e(.‘ﬁ)élﬁ er or extended
borfnex44; e theSPAE b BYer0f2) 1 dag baGt4ddly Ata dﬂt@d i @dﬁdﬂga/amk ve

body 20 al so nakes it easier to add a heating
asserpbligs fgd Hstsregn be geirpfiteddo prodpels akpw mwfm@red ar meseerce

{ L
B3 LOL 400 TALAS B SPAAC A Wi
assérhblghading@otuhe tioau@] @Ihpliﬁgs&}(ztteﬁtde ditbaROLiatidd actaftdr Adievalve

| ong pl unger, 72), can be readllﬁgedapted to existin
conpegiipgs ohas s wmsenRly, haisolriopasseathly may begdded to the

Val*él{jl %géﬁ\?gl dﬁhgg ggﬁilg% Jﬁgﬁ @qa 'hog t%?{‘%% Itco%’tmg %aﬂg?{agge in

the fielvi di ng an i sol ation assenbly havi ng connections or
couplings that mate with the mating actuator and val ve

|
0@3512”? §.,,1ﬁ{‘ ffé@smﬂ f%i)%(?‘la‘isé‘ %8@ Vglal?ﬁséc’ ﬁ@v’éﬁm@ra&gg Lsshipg of
the Sbt4tBEvAIRE bEBlg. B5RBIH Vatish, &Jmeché b OEkuREd + v ORGBmbled

routine maintenance In the f
without the isolation assembly 70, depicted at 3b Both valve body seats and

diaphragms were maintained at a temperature of 200°C as measured by thermocouples
at the valve seats, through the use of heat cartridges inserted in the valve bodies, and an
infrared video camera was used to measure the temperature profiles across the valves
and actuators. No additional insulating materials were used on the external surfaces of
the valve assemblies. The varying shades of the valve assemblies shown in the infrared
image depicted in Fig. 3 indicate valve temperatures corresponding to the temperatures
shown in the accompanying temperature scale of Fig. 3. The thermally isolated
actuated assembly 3a produced a temperature differential of greater than 100°C from

the valve seat (just below the isolation assembly) to the base of the actuator (at the



[0035] Fig. 3 illustrates the tenperature profile

results of high tenperature testing of the actuated
wo 2003012077Fi gt - 2, ~depi ct ed~at 3a, and t he- sane BCT/US1004023371

val ve assenbl ed wi thout the isolation assenbly 70,

depi cted at 3b. Both val ve body seats and di aphragns

were nmai ntained at a tenperature of 2000C as neasured

by thernocouples at the valve seats, through the use

of heat cartridges inserted in the val ve bodi es, and
OpﬁfPﬁlﬁe 9d af e isdletean asserelly). vlasonrcsm thonoretisumelly iselated

I W NI R -

disexlc€ it arsefehaefslepferdpbfitita Hﬁﬁr@ﬁﬁﬁﬁé%%%themﬁfevs@&y B%he
shades of the val ve assenblies shown in the infrare

baserpd dlae andiselaced asturias. FEﬂhﬁddméhQ/mlcmésqddmaétrmstﬁarefmm the
Valgg :E:d(; ﬁl% g‘g@‘?ﬂop 9;{ 2 néﬂg ehrglgﬁg %ssqg?htgwgg trlll?ﬁ/g{sve body had to

be hémedmal thychi Iﬁglh@tt@ﬁpétaﬁltb%t(ﬁd)vag$@@bdinﬁ«ﬁe@&%%%ﬁ@gnﬁtely 220°C
an from

tenperature differential reater t
forhethermally iselaied @Fi?gtbbb%a)en\mq%é tq @@mm the 2@93@ W’?]Vy)seato
end ..o
e Rk DRI R Bl DESOBRAN By R e
and motedhadtvass thelrbyuitd povetticitel héat emid@leab tifntain this

tely 300C t he sane
Bt Shod et B SBAGRD S utﬂg%@i’éw%é?@ated valve assembly
f tigo
o R B B 00y Pl A m At iR TeRberature,
a gieater asd0°G e@iuctiomhsthe tenﬁpemmmhleffemhwcﬁ bbl@veteh ﬁheﬁﬁl}z’e’ﬁe@f and
in the no rnall i sol af ed ass t he val ve
Wﬁ%dap Yﬁ%%l? @u{%%%areaﬁ% éﬁé?‘&tqylrlé@e power
reqﬁl?&ﬂ%%agﬁtggﬁhEQHH@rs@ﬂ at SooREPT OXi mat eI y 2200C for the
thermally isolated assenbly 3a) in order to maintain
t he 2000C val ve seat tenperature, resulting in
[003phcBigst slﬂ@mates ervpbieallred acinatos W02 inecédrdamaeatith mfot}tdne

em O%ll%ég%t a(l)r%t%} | 186611 {ogh %F ?]ut IE}E gor ul é}l%gfn&? vverf tile valve 100.

TheThmnef it 204 hiear inedradl e tadEsOomkiyn 407, AZ86V bl ddhSition
actuated val ve assen‘ola‘/iS of Fig. 3A produced a@%r eat er
clerngid ps shovwachegetaailyat 163, arde m@ﬁald@tvaﬂa@ clemeshissshawur e,

sché#l% c%ﬁ'l qhaﬁ ﬁg\@rg 89 331&' (foo\rx}g'eéhgg ea%c%{lu ﬁrg% &t ‘?enrtrﬁﬂ‘l?’ to the

.valﬁeédlelﬁerhﬂ d@ i¢ shioparsehethQicalyeh W50mAa Rprdshami@Pother parts of
reductjon in the power required to naintain the valve

the walye angh vaRRtRapEbYETS Fotghown bpeayse thatharmal isglatien faires
are ARB1AFI AT REr ot Falk S FSEREIRAGR WM th anot her

[0037] The actuator 102 includes a housing 108 having a relatively wide upper portion
110 and a relatively narrow lower end portion 112. The lower end portion 112 of the
actuator housing 108 has an external thread convolution 116 that matches the internal
thread convolution 107 on the bonnet nut 104. Thus, the actuator housing 108 is
adapted to screw directly into the bonnet nut 104. As indicated above, and as with any
of the threaded connections herein described, the actuator and valve may be adapted to
be connected by any number of types of connections, including welded connections,

press-fit connections, quick disconnect couplings, and clamp fittings.
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enbodi nent of the invention. A bonnet nut 104 forns an

upper part of the valve 100. The bonnet nut 104 has an
WO ndosonal7 t hread convol ution 107. A novabl e acPCEHUSZIN/023371

el ement is shown schematically at 103, and a novable

val ve el enent is shown schematically at 106. The

Unki ng el ement, connecting the actuation el enent 103

to the valve el ement | O6~i s~shown. schemati cal |l y. at 105

andis representative of other parts of the valve and
(0038 Vidiegetuator bpusingi 0fismohdrovwshiownoectad sirecthetorthe bomdet nut

jy spl.atkon .f eat bl it I
10h LB LB S5 eBs DTE S RS U Bl o
and e HoRBet 81 BV Iisalatieh AdsbivBlyy1 201 iHEuERRES ol atd'aﬁt%r 138 an
and a relatively narrow | ower end portion 112. The

actpgepdapty 13bra avnler 126,0mditve thermahmeulatiegmiemyers028taad 130.
an external thread convolution 116 that natches the
ight I I Y i O Z.0n et nut 104.
loodgh 3R Epohcl s SR L. £R r5irer 80L by BEPRE o Bilsnnd
portiion @82 byd kmtysper bed pormioatl 30uUThd QiverAad podioaaBedrakm@net
and as_ with any of the threaded connections herein

adapteg d 27 hayen evenaldhread spovpletiopangdds papwedinielthetheametaiup 04,
. .

o RSN D ATy Ry ORISE 0 g o

adapter ¢ R2 HasTodivdlytexcndingi shgsldenB$ wijaemt the threatDGonvORE8h. The

T uat or housing 108 is not,, however, connected
ShO&PCﬁé i‘? $ §gages 'E\s B%?Fg apt ﬁ%ﬁ topgovide A gieghapical gtop befagendhe
borSERITaLY Ao by pered between the act uat or

housi ng 108 and the bonnet nut 104. The isolation

assenbly 120 includes a bonnet adapter 122, an
[004att Whe vppeadappertiond44 of thechophetrada@er 1 2halse s dnhenpiat flange

j.asul atin ers 1 nd 130. [0039 e, bonne
140 5 Bl BT et B0 ok Bl P o WG PORR Ot e
diah@e6f BB dlaBES 14006h thd DoRRd aBibtHPRENis 8A6:1BPEJ iHaNtht 3dnee is
The [ ower end portion 132 of the bonnet adapter 122

radiaHly cerextensise (i, averlepmin®ovidiviba erioatoandapter 196 vdwaadheé attgator
. t 4 h ef f i vel v..l enat heni ng the
ada !o%ﬁ lﬁsg’ tg %%?.O%Igntg ¢ gﬁ%%ttror gﬁ‘g%ﬁﬁ %ncgi%ﬂ’egfbgt% bonnet

adapter 122 has a radially extendi ng shoul der 138

[00480] Thendtudtbeadaptee 824 60RgO4 Ul d esve DiCoBdrakdt AL int&Bal and
en%a es_the bonnet nut 104 to provide a nechani cal

exteyl e cgivplitons . Hiastusio adpir { Hstseie] i daver nd
por 14 00Dl MR 9 BOLALR A b Wl frion o
the actuator housing a larger diameter. The actuator adapter 124 has a radially

extending flange 146 at its upper end.

[0042] The coupler 126 of Fig. 4 is a cylindrical member having an internal thread
convolution on its upper end portion 150. The thread convolution is adapted to mate
with the external thread convolution on the actuator adapter 124. The lower end portion
152 of the coupler 126 is formed as a radially inwardly extending flange having a

diameter substantially equal to that of the flange 140 on the bonnet adapter 122.

[0043] The flange 152 of the coupler 126 is located between the bonnet nut 104 and the
flange 140 of the bonnet adapter 122. The first thermal insulating member 130 is
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140 that projects radially outward at the upper

term nal end of the bonnet adapter. The di aneter of
wo b@slange 140 on the bonnet adapter 122 is seCBUS®A4/023371

so that the flange is radially co-extensive (i.e.,

over|l apping) with the actuator adapter 124 when the

actuator adapter is screwed onto the actuator housing

108 as described bel ow. [0041] The actuator adapter

124 of Fig. 4 is a sleeve or collar that has internal
located bietviee8 the BangetlSR ofidapioaplel 126 smit thedkdngohtofthe bonnet

| owner ; ortion ~of -t he actuat.or housi ng 108,
adapiiid 21 fLog %‘W’n@ﬂ&lﬁ% tipg e Bk 106 anad fiemo tsmaihe

BatiH@ bl RPN A & 4 &sR& or W hAke BndPARbt
lnsa ép? e124 has a ra |Sa 035 eag{fégn F‘Rr,1eg§3 f%n e l46lbé'fr 1|22 and
thewppldler &ﬁj A vafdig]of Gféered tidrmal ih2@aiiig Jh?ua@nal@ cas ba used to

dric nber haV|n n interpal threa
o orDoBRos fid Hagn el tbupig b s60R6T 102 en tharalve
1003 qmﬁlﬁg tlfé'lnzht@nﬁg BRE@EhJWR a@%@ingns{rtﬂctﬁml egn%g aﬁélevated
hread convol ution on the actuator adapter

terIIp@v@lIreemdibwt&lﬁmalLSlemﬁVIthe coupler 126 is f or rred as

a radially inmardly extendi ng fl ange having a di aneter

b al to that,of. fhe fl e, 140

10045} o T Vil e AL S B Ao PRS0 {R fiador
adagdpbeand 26 flasgh 04MbEHe BELVE afagidiel 300 Thekedbll tH&thagnd

the flange 140 of the bonnet adapter 122. The first
insylpfengraiempais LA %S mge diorbe thempally Bisvletngmatssinlwshactsas a gasket

or e 46 Kb 588 T2t ROl bR Rt ot P

menber 130 is made froma thermal ly i nsul ating
[0046ht €hé attuatoradaptes 124 isscgmadddhtoahe vapihari 26 eintietie ﬂahge 146 on
bonnet adapter 122 and the coupler 126. A varj et

the getpptar atpier FBE3ESH t}ler}@l??%\?qdr@w 20 off the seiplerel 20s etﬂ@nge
I |
L0 bt Q)2 AP A o RURY B 128
andriﬁt)emcwnmddl (st sadwinhed) lﬁswbmmhn gctaatlou edaptallzn mhda ¢grel flange
| evat e atures dlo rmal, conductivjty.
1527 4R OURHE 2bc QAR D esiieips HGP e fgRse rhmmpk be
modlﬁ@@%&ﬁ’robﬁite‘@leg?&téﬂﬁsﬁ&%ﬁﬁh%et@géipﬁﬁ bacthgtbr Waﬁ&ﬁe valve 100.
| ange 140 of” the bonnet adapter 134. The second
4‘t}vhervl |ynsul_at| ng gerrber 128 | S made froma thermally

00401 s i aqtypgions : ygg%’ted(m anddixed to the
ééﬂﬁ%‘%ﬁ? nl‘l%%%lff)?é@ﬁ% 15" cqﬁ%eecf tojtﬁze ﬂgﬁ 1t4% o%tng{adapterlﬂ

which is mechanically supported on and fixed to the bonnet nut 104. As a result, the

actuator 102 is mechanically supported on and fixed to the bonnet nut 104, and the
actuator adapter 124 is thermally insulated from the bonnet nut 104 by the first and

second thermal insulating members 128 and 130.

[0047] The actuator 102 is supported at a greater distance from the bonnet nut 104 than
if it were screwed directly into the bonnet nut, but not so great a distance as in, for
example, the embodiment of Fig. 2. As aresult, thermal isolation of the actuator 102

from the bonnet nut 104 is achieved in a relatively low profile assembly.
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[ 0045] The actuator adapter 124 is screwed into the
coupler 126 until the flange 146 on the actuator
wadaphe77engages the upper end portion 150 of PEEUS2004/023371

coupler 126. The flange 140 of the bonnet adapter 122,
together with the upper and | ower thermal insulators

128 and 130, is clanped (or sandw ched) between the
actuat or adapter 124 and the flange 152 of the coupler
126. The thickness of the actuator adapter flange 146

(00484 y BFeg. Poidlu$traeb dnoaspanobly o€ a aalye elat)aaandalifaipé aﬁm‘@nlOZa in
h t . 10 d.th I
sccFE4aRGY WidFria U PRLPURITERaTR 1 Ry ohlhy Posemhbc e . he

Br Qe FRHR l f .
aCthlzp% %&g&?#%ggfﬂafgg? %%g)%f | ange 1%%5 8%%%&% %'je]t%ea1 géltl glrg >
whilg the sameciouplsr, tearmahinsalbting mempberstand bonnet ladap‘ter)usdd troFig. 4

b t .104.. As th f uat 102 i
mey BE AT DaPTy e BleTort o Brb e deeed i i e of
havl%fev@? dvéhn paehd) 3L r@ﬁﬁpﬁﬁ? 3%41‘ eladifBRh bhlétandard)

insulated fromthe bonnet nu t he f rst and
act@éé@ldmusmlge rAdtermativelyl oaitadfhgondtpb dtesbom& rantdnd Bunef 06®r of

uat 102 i s su ed .at ter. di stan
Figl L] R OR Rt sR ohB BB Liets fe HpBb Sl bR S in e
ass€hbBCIvith thd$atnd ddbaple m@@hncf‘t%%mnfﬂ YhsulftingSRerAb 28128 130 used to
di stance as in, for exanple, the errbo§| ment of Fi g. 2.

joimghe gssegrhlies (nof Beawl i sol ation of the actuator 102
fromthe bonnet nut 104 is achieved in a relatively

f.d I I ustra
(o045 R S SETILNAPO Pl S B ARG,
accandamaianh e fifihtdmbodirpent ol tieriboeditizan trhe fassfehfbly R\EBRilAreH that
In the assenhly of Fig. 5, the actuator housing and
shoyaip 414 bad apihen adduionsl siaeg of sheswmel isplatien G@sﬁ@‘ﬁﬁplédheﬂ“ﬂal

isoliB6h flﬂ)a@eﬂzbh@s M n@lugﬂlg oRGf t?i WRlRL 1s61|a§515@§s&mbly 4

i nsul ati ng nmerbers an onnet a apter ‘use
conmeyetie) heswdert the fvalvinlbh end thelaatuiaton 1é$sen‘ol y. This
assenbly thus has the advant age of having fewer

1005 R 5 nseblont BeFtn Porpel s Blnifichen éng&?oﬂn%?tt

ada fj l &d ﬁ@é‘ilelwbéd trie ?Q ‘%ﬁﬁet BH'& 1&"G309 BRI e BHRRHRIca B W1t

may f or ned as onep ce to reduce t
ﬁrsfrﬂspmécrr adfapt@b h%blvnem ﬁzst courtlérel 72s Jdbwifirst, bommtlradamer Hine 1solated

v ORI

ﬁémbérysm ates an assenbly of a valve 162 and val ve
actuator 164 in

[0051] A second bonnet adapter 176 is screwed into the actuator adapter 170. The

second bonnet adapter 176 is coupled with the actuator housing 178 by a second coupler
180 and a second actuator adapter 182. The second bonnet adapter 176 is isolated
thermally from the actuator housing 178 by third and fourth thermal insulating members
184. The resulting assembly has an extra stage or subassembly of thermal insulation
between the valve bonnet 166 and the actuator housing 178, but is taller. As many

subassemblies as are desired can be used.

[0052] Fig. 7 illustrates an assembly of a valve 186 and valve actuator 188 in

accordance with a sixth embodiment of the invention. The assembly includes a valve _
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accordance with a fifth enbodi nent of the invention.

The assenbly is simlar to that shown in Fig. 4 but
waonzods/oazr7addi ti onal stage of thermal isol ati onP(i/U82004/023371

mul tiple thermal isolation subassenblies, each

including a set of the thermal isolation assenbly

conponents) between the valve 162 and the actuator

164. [0050] Specifically, the assenbly includes a

bonnet 6 into whic fi b t t 3.18S:
borde 90 By b i e lorealBl o BEis B Bl alsd ncludes
a tHARGANARLEAbY oF d@u%fér 8941 T ccapler b hadalepiricdl 4Raibody portion
first coupler 172. The first bonnet adapt 168 is

196 with atterdalhendmexterfial threadeonyelwions1987and 3 %ril]e thergat Bigalator
nn d 176 i : d i ,
ol S48 B ol B VB 8 g oy

por%ﬁlpgg.he actuat or housing 178 by a second coupl er 180
and a second actuator adapter 182. The second bonnet
adag}er 176 is isolated thermally fromthe actuator

[005Bbushagourts 194 is parpeiedinp e yalve bomast it 19 sThetlangg 202 on
nmenhers,,1 L | t }
the S5 IR D de e DERL ehd R AR P bR R B R RO
me&RARal std®6 and the actuator housing 178, but is
talgertoégz?any subasFFanies as are desired can be
used. Fig. 7.1, trat f I .
1005456 Thpectyaioy bousbiaARios SEBBES I GEEGP BT Loy T 4Gt Csing
. o ol
e e I
the _aim:arﬁgsmgrzr ba’dmelmmmia;or Absong ad thd dsnuzet nhel 9| The coupler
i nsul ator or cou r 194,. The coupl er. 194 h
19430 P ides %ﬁﬁfﬁﬁaﬁ@%m B Gt Bt b P A 204 gpnd the
borfét ﬁ]&ﬁ@b. Rk 88ch1SOTMOlIH iroN8eslPfead BatridPRetwEBetHehe fulEdr
I'nsulator 194 has a flange 202 that extends radially
housinig@d¥dnfl ticrbanmet m 38P. Ehelcaiplari@4 mdyrbassusingssed ¢lgnmaterial

196. [0053], The coupler 194 is screwed,into ve
o RE G0 S RIF PR g eatireS SRR B Pioh! gl
con%ﬁ&ﬁgfg,s sitdheis URPRhteg Nl 1BtedhBsw:, & fuliher Randeantthnsi@Ardno the

provi de a nmechani cal sto;au%0054] The actuat or_ hqusin

val0th the aciustemodlispribe thiesoafihe Aams 05 ey bnagifigh (o vary the

distrz}géjessleggration between the valve and the actuator.

[0055] A thermal insulator of this type may take different forms and be located
elsewhere in a valve and actuator assembly, for example, at various locations between

the parts of the assembly.

[0056] Fig. 8 illustrates an additional feature that can be used to enhance thermal
isolation of parts in a valve and actuator assembly. Specifically, first and second parts
210 and 212 of the valve assembly are threadedly engaged. The thread on the first part
210 is discontinuous, providing circumferentially spaced thread sections 214. The
thread on the second part 212 also is discontinuous, providing circumferentially spaced
thread sections 216. The discontinuities minimize the contact area between the mating
components 210 and 212, thus providing a thermal barrier. An assembly may also be

provided with discontinuous threads on only one of the two mating parts, with standard
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204 engages the flange 202 of the coupler 194 to
provi de a nechani cal stop and clanp the thernal

w0 p@alosr7or bet ween t he actuat or housi ng and t heChos2v4/023371
nut 190. The coupl er 194 thus provides a nechanica
connection between the actuator housing 204 and the
bonnet nut 190. The coupler 194 al so provi des a heat
barri er between the actuator housing 204 and the

bonnet nut 190. The coupler 194 nag be constructed of

thrgadswndhe efhempagt. nkhis faatrae ey beiappligsh totapy af ths
I
em%gﬁﬁgfen e El |t§| c?ééllgt BH&%Q{) t}?entﬂe eérl I?s\gf atttlgﬁ egn t]% ot\z/aéve %%d
acthiatot. her reduce heat transfer fromthe vaIve to the
actuator. Al so, the thickness of the flange 202 nay be
to _vary the di stance separation between

[Ooﬁfji}rfé)' ag i refecing hepd frgpster ostrge tha velye bady atctr@arvg Varactvrator»

!
ond {1 Bel e RO P L AL vEOE BB AN bbb OR R 6
maex@anipla frah athbmnlsmtlnmeiﬂtuvelrysiowehmhcdﬂulectﬂmm @ g),fplas’mire
assenbl 6] Fig. 8 illustrates an itio
Cerpinity e ): h—iett@ edﬁ"“‘o @6‘ ¥s tg sty ‘i"efinsll‘ﬂ aéjd*tcﬁﬂt
r%fyo&ﬁfst §nd 1% @la‘(l%l‘jf%@'cgnﬁﬁ:ttﬁﬁ§ Youftf t‘i‘lermallg 1solate the

pecifically, first and second parts 210 and
valvh end/thk wetuatos eifthis gampwvidertba ddditignad adyeegtage o’t‘laeetormeractiest

.. on the fjrs t 210 is scontrnuo Ir ov
inefiPo bt fh S vape peimbhy B ReRl Brnglist i deffionat par
thread on the second part 212 also is discontinuous,
[OOSB%O‘Fr&h Ak bk € Hedcapett bethk YnveRAGE thdsb kRiAdd el :oNGill
6. The discontinuities nmnimze the contact area
perb@weemovmenﬁtchme&cﬁﬁédmhﬁ@atme irgihe ipveation. hach
I er q I
1m1H‘09 eg'rltg] %h Q g?ll&,"ﬁ? At ulgﬁé \/ tﬁﬂr etg% aggtr%)f %I}ﬁ%yar% 11§t8?&3et%hto be
1ncIu\dI@d Wilhhﬂge B@fpb&);ftw dppesdedritdmdt hr eads on the ot her
part. This feature may be applied to any of the
descri bed enbodinents to further contribute to the
thermal isolation between the valve and actuator.
[0057] To aid in reducing heat transfer between the
val ve body and the val ve actuator, one or nore of the
pre-existing parts of the valve or valve actuator may
be manufactured froma material with relatively | ow
thermal conductivity (e.g., plastic, ceramc, netal).
Such a part would act as a thermal separator between
its adjacent
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conmponents, and its relatively | ow conductivity woul d
help to thernmally isolate the valve and the actuator.
wabeos/ocam? provi de the additional advantage of BCPESW0©023371
* nodest increase in the height of the valve assenbly,
as conpared to adding an additional part. [0058] From
t he above description of the invention, those skilled
in the art will perceive inprovenents, changes, and
nodi fications in the inve Ii.on. Such i nprovenents,
changes, and nodificatio hin the skill of the art
are intended to be included within the scope of the
apPRMHEAmed dstbed tRé Ivetitot, k@ didis descri bed the
invention, we claim 1. Athermal isolator for a valve
and an actuator, the thernmal isolator conprising: a
colipl er A theranl ésolater fora gplypaadan peitalen the lisedatend
COI%lAﬂ?Si tuator and to connect the actuator to the valve,
erern the coupler is adapted to increase the
tenperature gradi ent between the valve and the
act uat oa codyger, adwptealf tobbelispabadebetneknt the valot uad e dcfiator and
exposed to an el evated or reduced tenperature. 2. The
to Ctoﬁg?cﬁﬁ}?e geliefite theoyalvs, ¥hsten wherein the coupl er
further conprises one of a hole or a recess adapted
for recglkV : ; t -l
i sol at oﬁrhle\c?flo ﬁlgfglis%a%t%e@gl%w céteghc})l? p{%grre 4??({1&?[ between the
valvoast theetteatoovhen ned eff thavallvaand thesictuatotr iy edposat egmi dlgvated
a% el gvat ed tenperatures and a | ow thernal
or 1edueRd dPRIENC 4. The thermal isol ator of claim 1,
wherein the coupler has a first end, a second en an i
J 2J - Thdthlrrhalfigodrbt drcidind Blwindn BR doigled BEARE c6Rfrises one
and defining an inrier surface. 5. The thernal
of 4 hdg et drecets agdrpfiednior reqsiidng o tharmel ¢lement. end, the second
end, and the internedi ate portion each have an average

|t hy . v, I hickn . of the
iter moir SR g P YRR Wil B EHBRE Py B 1
matehaldknegsesctfal iftegrityras tle@ated temperatures and a low thermal

conductivity.

4. The thermal isolator of claim 1, wherein the coupler has a first end, a

secondend, an intermediate portion therebetween, and an internal passage extending

from the first'end t6 the second enid and defitifig an iniier surface.

5. The thermal isolator of claim 4, wherein the first end, the second end, and
the intermediate portion each have an average wall thickness, the average wall thickness
of the intermediate portion being less than the average wall thicknesses of the first and

second ends.

6. The thermal isolator of claim 4, wherein the first end, the second end, and
the intermediate portion each have an outer diameter, and the outer diameter of the

intermediate portion is less than the outer diameter of the first and second ends.
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second ends. 6. The thernal isolator of claim4,
wherein the first end, the second end, and the
WO nios/onIdi at e portion each have an outer di aneP€r/USzne023371
the outer dianeter of the internediate portion is |ess
than the outer dianmeter of the first and second
ends. 7. The thermal isolator of claim4, further
conprising a linking el ement, wherein at |east a
poKt i on ' L n ¥ﬁ9 1
|n:7 er nalﬁ%gg%glafels o? {0? %gacglg% Ielrréh %éjd S%% 111‘1110%@ glement
whesil attledst @bortioni afithe, linkthes ﬁbmehthe dispodedrig thed iateeiil phasge of
an actuator end, a valve end, and an internedi ate
thecoupiehn t her ebetween and the intermediate section of
the i nki ng el ement has a wi der portion that contacts
8. | NNeho BEHACSoIkr bPQaf?
port| on t at pr ov? gtfos a %on?%ﬁ%ﬁ@qg%%g%&%\é}%hmag an
actnaor e, porlve end,cand anhmiermmhzrte sedtioatkerelBtwddie ahdithenal
|soI or of ¢ ere the |inking el ene
mt‘“dB’r?ﬂ seegtiop ml i ?ﬂ% b o v qrpﬂlraog\éh@@ema%éhe inner
fics BPRREolileR Bid £RartdvhddipBrl ethh & 2 DARSAO:
Surcgupl er. ° %le The ther malp fts S{;P Tal m [ v\%%r%lﬂﬁeen
ﬂwamnbeaxnﬁ@naubheuherpnﬁmal|ty of l i nki ng secti ons
possesses a lower thermal conductivity than the
| ni | nki.ng ,sectigns. [ so at or.
o Teh ai e HeRRnRREER 7. CarsdiBing RESEDstERt rgprises o
plutdligy bf $¥lohiAeh I Sctibifs diGIbREd HCdeBils Rith tHBLREMA passage of the
havi ng structural integrity at el evated tenperatures
coupthfdl: a | ow t hermal conductivity. 12. A val ve and
aG uat or assenbly, the assenbly conpri si ng a val ve; an

at OThe @@g{)zﬂ igo%{gxl il Gplalfﬂ e?gn 91? e Otnﬁ olP fhe u%rg@}}’ of

the ac or an 0 connec &' acth
hnld;l@g §d&aoﬂta;b68§essmlbeﬁeﬂt}iehﬁam)@ﬂ@lhcﬂfwt@ digoit tB6l rdn@aihing @R
t he tenperature gradi ent between the valve and the
seci@Suat or when one of the valve and the actuator is

11. The thermal isolator of claim 7, wherein at least one of the coupler and the
linking element is constructed of a material having structural integrity at elevated

temperatures and a low thermal conductivity.
12. A valve-and actuater-assembly; the assembly comprising:
avalve;
an actuator; and

a coupler, disposed between the valve and the actuator and adapted to
connect the actuator to the valve, wherein the coupler adapted to increase the temperature
gradient between the valve and the actuator when one of the valve and the actuator is

exposed to an elevated or reduced temperature.

13.  The assembly of claim 12, wherein the coupler positions the actuator at a

predetermined distance from the valve.
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exposed to an el evated or reduced tenperature. 13. The
assenbly of claim 12, wherein the coupler positions

w0 b@sact7oat or at a predeterm ned di stance fronP€T®S2004/023371
val ve. 14. The assenbly of claim 12, wherein the
coupler further conprises one of a hole or a recess
adapted for receiving a thermal elenent. 15. The
assenbly of claim 12, wherein the coupler is

t d_of i 3l havi.ng high t t
ot Fcr uih Srsfimaf SR 7, R thedele! EBRS iieg one of e
holé®r a TERs@sEprHdl f¥r Rbeitin@iathdrtal WREIeRI.N t he coupl er

further conprises a stop flange that abuts against a
surface of the valve. 17. The assenbly of claim 16,

whéd-ei nThpassembly ¢fi chaigiel 2 Bipreins s cauplai @@dnﬁbﬁtddmf a material
hat . f.ace . of 18 . Tk
B R

ring offset. 19. The assenbly of claim17, wherein the

ralGed Phe hisemblysofalsdmrli2eshefeimibd db@sler RBtherldv@nprises a stop

assenbly of claim 12, further conprising a bonnet
ﬂar@&éﬁté‘%’?tsé‘gé@ﬁttﬂ%@faﬁ%oftg%"%lé{?ve, wherei n the coupl er

engages with the bonnet adapter to provide a

copmect RN RELBRAST i 1BOWRLEH BB %obtEmY@Ldfipr i

assenbl y o? clarm 200,1 wher eiln ntt‘lae ggupflgr %ﬁ%n%%ﬁﬁé?@d
porticiafitab cordaats thesuifaecfithd velvaer | appi ng annul ar fl anges.

22. The assenbly of claim 21, further conprising a

they mal .. nsul atin r_di sposed .bet ween 1 he.

ov B ap PR GRS o nuhuBBRe fisk P r s R

23. The assenbly of claim2l, further conprising a

t hey, el Théasdérdblytd ciille! wHérsROEE ehiRAPAREsh B8R A6k of
~surface of the actuator and the annular flange of the
nodplssinet adapter. 24. The assenbly of claim21, further

conprising an actuator adapter, assenbled to the

aciqiat '
S oo BRES) SRS LEL: GRRIER MOl UBpir el
to tioveil e whengn thescoaplen aigapges2bith Tecoaasierdhptyr wfprotide m 24,

wherei n t he coupl er anoL ac%uator adapter are
connection between the coupler and the valve.

21. The assembly of claim 20, wherein the coupler and bonnet adapter are

provided withioverlapping annular flanges.
22.  The assembly of claim 21, further comprising a thermal insulating

member disposed between the overlapping flanges of the coupler and bonnet adapter.

23.  The assembly of claim 21, further comprising a thermal insulating
member disposed between an end surface of the actuator and the annular flange of the

bonnet adapter.

24.  The assembly of claim 21, further comprising an actuator adapter,
assembled to the actuator, wherein the coupler engages with the actuator adapter to

provide a connection between the coupler and the actuator.
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provided with mati ng threaded portions. 26. The
assenbly of claim 24, further conprising a thernal

w0 p@alosd7rng nenber di sposed between an end surPErESWN4/023371
t he actuator adapter and the annular flange of the
bonnet adapter. 27. The assenbly of claim 12, wherein
the coupler conprises a first end assenbled to the
actuator, a second end assenbled to the valve, and an

i nter medi at e tion .disposed.bet wee i

otind: aaesoBRY Sl GLAERRR{RR1BGe! 35 Sielin P
providedtwieghatif 1r&@6@poktionsg, and the internediate

portion each have an outer diameter, and the outer

di aneter of the internediate portign is |ess than.the
ouglr diherassembhf ofiqhainy 34, Syrthen gomprgng 2 dyrgaal pigula

e el bl T ot L B OB M 008 Bl fange
of the domuekt @dshtert he first end, the second end, and the
i ntermedi ate portion each have an average wal |
t hi.cknes and e. averagge _wal | thickness of t\l%gi
3t end

: h
i n€er nearﬁ%.ﬁ%e%f& T stpimsl 2 whereith i CORRICHIAURRIEES
o A SR P Blon g hd S B EEE 8 heRAER, il gediate
portion disposeddwpriendbe Arst amt sconad éndst hr eaded- eonnect or,
adapt ed-for-assenbl y-to-an external |l y-threaded

coppect on t uat and th econd end of the
ot or ThofaPmOG TR E e R b Y Eaad ne SHinag £a A the
int AR Jr6n SRBHIDE ¥n bRePdiamBleeAd!thy/oktbr @aEe@r of the
~ connector on the valve. 31. The assenbly of claim 30,
intenmedigterpartien isHessdddhe ontisediameter of thetfgshandsgcond ends.
actuator, and first and second ends of the coupler

h U . i . !
5225 e 36 SBHERY iR 277 R R Rt s AT B A B G

extédiing fro@ade drst endeothos&ohs efd, ové figdend, the @csmberd, Budths
threads. 33. The assenbly of claim 27, further

int@mepiateIondemearh\art a1 yurass verlbiinsknessgindihe aerags Wah

thidkEss'6HEintermediate portion is less than the average wall thicknesses of the first

and second ends.

30. The-assembly-of claim 27, wherein the first. end of the coupler comprises
an-internally-threaded-eennector, adapted-for-assembly-to-an-externally-threaded
connector on the actuator, and the second end of the coupler comprises an externally

threaded connector, adapted for assembly to an internally threaded connector on the

valve.

31.  The assembly of claim 30, wherein the threaded connectors of the valve,
actuator, and first and second ends of the coupler have substantially the same thread

pitch and diameter.

32.  The assembly of claim 30, wherein at least one of the threaded connectors

is provided with discontinuous threads.

33.  The assembly of claim 27, further comprising:
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a novabl e actuation el enent, disposed within the
actuator; and a linking el enment, disposed between the

wo addm1amt act uat or and havi ng an act uat or endP€Tra52004/023371
engages the novabl e actuation elenent, a valve end
t hat engages the novabl e val ve el enent, and an
i nternmedi ate section therebetween. 34. The assenbly of
claim 33, wherein m)verrent of the novabl e actuation

| t ist | I t
the 11 nkimyeeEdabR® sty BVE & mes,

wherein the linking elenent is adapted to increase the

t enper aj Wovalle adiufidn dleteeaishdred wathwethendiuhioe; and
actuat or when one of the valve and the actuator |s

exposed to an el evated or_ reduced tenperature.

h
assenbl § ligking elemans slispaprehstweanbe xep pagd a%ﬂéorawd hazln% an
actﬁag q g%m%ﬁgﬁ%@ ‘gh 1?1%92{?)% %aueftf'oﬁraélﬁ‘e%t fa.I Ya¥te ﬁﬂghﬁtoen%!ﬁges the

i ning an 1 nner surface

modatidevilveBlepient, ARd bh ﬁk@rﬁ@dﬂle&ﬂ%ﬂén t}ﬁrdﬁeﬁmﬁed in the
i nternal passage. 37. The assenbly of clai m 36,

wherein_the in errrE|at ction of the _l.inkin
el ¥hrent Thadssgn Ydtfrc : BACEHRTOCSRER Of ﬁ!etrﬂ%v Bifreiuation

elerﬁyﬁtfiégsns@&e& Reme %&5@1@ vaRA cBonhlal LRWRE 1iRehE kRhehhat

provi des a conti nuous gap between the narfFower portion
and the inner FfaCe. 38. The assenbly of claim 36,
whi. ei nTDEhBSbmhlyl afglashédewhercimtpe lisking slqpant & adtaytedfto

I d
e Rk S S R A
vah%f arfdl tBE Rt3for WNRPEIEA téhn ERARE] BNRIGEedBRBpSatial i ty Of
i nki ng sections possesses a | ower thernal

conductivity than the remaining |inking sections, 40.
Thb. ass'Elmmasyerably@falmmaéq whigreinehn couplpras en drermgk paspage

exterpgittrgg'forp% at\'}lt’sg SnA opfié%:: ur I @ %Hed dre‘cﬁtn?r%naélt E#Qerf/sgl agg afld at least
a péréioper ﬂiellﬁﬁﬁagadlﬁn&t ipdispdzed maﬂhe @ﬁexdlubpasyagky 41. The
assenbly of claim33, wherein the actuator and the

val ve are adapted to.be as enpl gd dlrectl%/ tqQ ea

otHer wHeHRsSFHBEOIYS ! 2RS4 TR R JRSHELE seghan Pﬁﬂlﬁ\}iél&ing
ele&xaésrge'ﬂ%%ﬂ?n@&%%?%ry thafl @RI &inteNskEE BRIk Xolyie! #l@Fnarrower

portion that provides a continuous gap between the narrower portion and the inner

38.  The assembly of claim 36, wherein the linking element comprises a
plurality of separate linking sections, disposed in series within the internal passage of

the coupler.

39.  The assembly of claim 38, wherein at least one of the plurality of linking

sections possesses a lower thermal conductivity than the remaining linking sections.

40.  The assembly of claim 33, wherein at least one of the coupler and the
linking element is constructed of a material having structural integrity at elevated

temperatures and a low thermal conductivity.
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42. The assenbly of claim4l, further conprising a

heat source for heating the valve at a predeterm ned
walr@samse’ f rom t he novabl e val ve el enent, wherPCTUS2004/023371

power input is supplied to the heat source to nmaintain

the valve at a predeterm ned tenperature. 43. The

assenbly of claim42, wherein the power input required

to mai ntai n the novabl e val ve el errent of the assenbly

tengperatu C.is Ie he
pofEr ' 2Pl Rt Pt T Rl anf U e hun pdapted
to ¥ askdiEb18@ ﬂrr&di?ﬁt%bé}yothéﬁkfﬁérﬂﬁe @§1§1ﬁ6m:1n)d 18dkir element are
tenperature of 2000C. 44. The assenbly of claim 33,
renmed &iom bensiembdyl fesapog amendherady ngpiaied essemblye
el enent to a tenperature of 2000C produces a

it At bbb, Aot EhRlcih 28 en ke L Hhine the

valeoatl lﬁédetéh’fmné'dﬂdlstaﬁé‘deﬂﬂ@hyh@ﬁlo@ilﬂe 138 clewfer, @ihrein a power
conti nued exposure of the novable valve el ement to a

inppiggserniied te therhearoutee e srintaia the welxe Alapredeipaniaedr e
H%elfafu%entl al across the valve of 300C. 46. A valve and
n actuator-assenbly, the assenbly conprising; a
val ve; an actuator; a plurality of thermal isolation
sudhssenind ass&nbblaxflclasmmaswhaﬂairythe pupet mpngrequlmﬂjplmntam
t uat or . ada and bonnet ad I er.ei
thegaﬂyat?lsrva@ﬁe cleqneit Qgﬁlg spafefh B@éga 10 29%%&?8@1 3&560%
oftﬁ@'g&&r&f regﬁlijedt s %né?ﬂaﬁl%e ARHJREIE Rrﬁ% cldAddnt SERR DRI 'ﬁ?ér)ﬁahg)
provi de connecti on between the actuator adapter and
isolated absembdy ateadi@piperatwt of A2A°CGsubassenbl y, andt he t her mal
i sol ati on subassenblies are assenbled in series, such

h b f f .the plu
OB o o RAORD A BlR A O EB el Sothfe sk thy Hhgvabte
valxtef@elh@mrtsb t@HgRhRFSofH00L O prodRaed ﬁteﬂ%eﬁdﬂxﬁ@%ﬂ%f@ﬁtia@ Sf bieater
(0]

assenbl ed to _the actuator adapter a subsequent
thars a6 sersIthe fighend efdheequpderde t%@m@r engfofdhpedtv@lerone

of the plurality of subassenblies is assenbl ed
45.  The assembly of claim 33, wherein continued exposure of the movable

valve element to a temperature of 200°C produces a maximum temperature differential

across the valve of 30°C.
46:  A-walveand an actuator-assembly, the-assembly comprising:
a valve;
an actuator;

a plurality of thermal isolation subassemblies, each subassembly

comprising a coupler, an actuator adapter, and a bonnet adapter, wherein

the coupler of each subassembly engages with the actuator adapter and the
bonnet adapter of that subassembly to provide a connection between the actuator

adapter and the bonnet adapter of that subassembly, and
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to the actuator and each of the actuator adapters of

the remai ni ng subassenblies is assenbled to the bonnet
wadaphe77of a precedi ng subassenbly. 47. The aBCEDBL0Y4/023371

of claim 46, wherein at |east one of the couplers, the

actuator adapters, and the bonnet adapters is

constructed of a material having structural integrity

at elevated tenperatures and a | ow thernal

d A8. Th f i m.46, [
B R s S BRRS TR el LA 0BAELT,
are provided with mating thr eaded portions. 49. The

as gRrdnietoldagteRb MBS tsurilin, shabesembids inasembludab the
adapter of each subassenbly are prOV|ded wi th

valyg and eqspiof theahmmopiadapteefdle regpining snbassearpbiey isgmsentipdrio
thegigtua{oﬁ” gglgér ocf%rgdﬁ 91% sﬁb#sgﬁﬁﬂgga#dlns ul ating menber

etween over lappi anges of the
coupler and bonnet adapter of eacrFsTQassenblyr 51.
Ththeastatod lagamér cfladbiieSéhe dfuhé plaralitp opsubsisambiied i3 @sseribled

i nsul ating er. di spos between an end s rfa .of
to the, éct%tpwtdo?acggéﬁxeécﬁ@m f’g‘ﬁéefé H}earﬁmm % les is

assg‘tm}%atto AlaRLAL ad er cﬁ:@? ?ﬂ%%%flé%gmﬁ i m 51 Wher ein

east one of t ulating nenmbers
possesses a | ower thernal conduct ivity than the
codipl er The Memblytﬁtciaima%awﬂl@rejn ariehst diee ¢fche eQupdm“aoher

ac%aﬁar sioe i B SORRE P IR BT Bkl oo

iR atr@ela@éau t@ﬁ &rxwréy 409 al1b& tﬂﬁhﬁ?c&ﬁiut:hﬁt}am uat or and
|ncreases the tenperature gradi ent between the valve

and the actuator when one of the valve and the
act@iat ol'h¢ assemplysd¢lain 4enwbpisiathe gowrler andpegtor adapter of

eacfvl\ﬁu aesgeantﬂ%i&%re C%rév dyl] %ﬂ‘l”l%e\{t% qﬁlsegﬁ'% ﬁ/orﬁé cl ai m 53,

®hd assenbl ed to
the actuator, a second end assenbl ed to the val ve, and
an4g.nt e’rmoﬁsahblypﬂctahmmsdwsaoﬁﬂﬂe beipieemdtboandtiad spteefkach
second ends, .and the first end, the second end, and
subpsseMbht FE REN 1%@%?‘(?@@@8@@“5’&/@’%5 -out er di aneter,

and the outer dianeter of the
50. The assembly of claim 49, further comprising a thermal insulating

member disposed between the overlapping flanges of the coupler and bonnet adapter of
51.  The assembly of claim 50, further comprising a thermal insulating

member disposed between an end surface of the actuator adapter and the annular flange

of the bonnet adapter.

52.  The assembly of claim 51, wherein at least one of the thermal insulating
members possesses a lower thermal conductivity than the coupler, the actuator adapter,

and the bonnet adapter.

53.  Inavalve assembly of the type comprising a valve and an actuator, the

improvement comprising:
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intermedi ate portion is |l ess than the outer dianeter

of the first and second ends. 55. The val ve assenbly
w@Rooslogd7mt 53, wherein the coupl er has an i nt er P@l/US2004/023371

passage defining an inner surface, the first end, the

second end, and the internedi ate portion each have an

average wall thickness, and the average wall thickness

of the internediate portion is |l ess than the average

wal | thickness.of the first.and second,ends. 56..The

val ve a@SaRRIRyEmeshapieliioigiihe ¥ilke 19,08 dhpieEAng ncreases
theGOmMpératied BddRht FetwWBdeihb hlvBaml M shiakth tvitledlonk BF B Vallde and

at elevated tenperatures and a | ow t her mal
theghvatastis expoyed t§2n efiveted air vesuged emplesats®. ¢l ai m 53,

further conprising a novabl e actuator el enent,

di gpose it:hin the a at o movabl e val ve el ene

ai SHos ool fosbRESTTAR T3 Wl BBl fSipieETE Bt eng
assambléd @ theeidthatorad s HAREGRBaskHBH1ED Vrble & aBo ARl HY infr@88iAte

and a val ve end t hat ;&ﬁages t he novabl e val ve

porgips gispesedisbresn heritsb archiecond ends, anshthe fiest sad.jhg sacond end,
: i | t,vi
on TRyt LRSS0 PETRHERLS M F oL PR e
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57.  The valve assembly of claim 53, further comprising a movable actuator
element, disposed within the actuator, a movable valve element, disposed within the
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actuator end that ehgégéé the movable actuator elemént and a valve end that éngages the

movable valve element, wherein movement of the movable actuator element is

translated to the movable valve element via the linking element.

58.  The valve assembly of claim 57, wherein at least one of the coupler and
the linking element is constructed of a material having structural integrity at elevated

temperatures and a low thermal conductivity.

59.  The valve assembly of claim 57, wherein the coupler has an internal
passage defining an inner surface, and at least a portion of the linking element is

disposed in the internal passage.
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an actuator; nmeans for nechanically joining the valve
to the actuator, wherein said neans increases the
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exposed to an el evated or reduced tenperature. 62. A
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62. A thermal isolator for a valve and an actuator, the thermal isolator

comprising:

a body, adapted to be disposed between the valve and the actuator,
WHerein.

the thermal isolator is adapted to increase the temperature gradient
between the valve and the actuator when one of the valve and the actuator is exposed to

an elevated or reduced temperature.

63.  The thermal isolator of claim 62, wherein the body is constructed of a
material having structural integrity at elevated temperatures and a low thermal

conductivity.

64.  The thermal isolator of claim 63, wherein the body material is selected
from a group including low thermal conductivity plastics, structural ceramic materials,

stainless steels, porous materials, and reinforced composites.
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67. The thermal isolator of claim66, wherein the body
material is selected froma group including | ow

wo b@swoed77conduct i vity plastics, structural cerpoT/US2004/023371
materials, stainless steels, porous materials, and
rei nforced conposites.

65. A thermal isolator for a valve and an actuator, the thermal isolator

comprising:

a body, adapted to be disposed between the valve and the actuator,

wherein

the thermal isolator is adapted to provide a thermal barrier between the
valve and the actuator when one of the valve and the actuator is exposed to an elevated

or reduced temperature.

66.  The thermal isolator of claim 65, wherein the body is constructed of a
material having structural integrity at elevated temperatures and a low thermal

conductivity.

67.  The thermal isolator of claim 66, wherein the body material is selected
from a group including low thermal conductivity plastics, structural ceramic materials,

stainless steels, porous materials, and reinforced composites.
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