e—

-2-,*receiving process fluid and having a second port fhent stieel
_di aphragm separates the first port fromthe second port"“%aﬁ'dt Jgﬁﬁtcg

process fluid fromisolation fluid . A seal adjacent the diaphragm coupl es
the di aphragmto the process fluid pressure. The seaID . heg g MY 899
substantial |y planar spring that is not susceptible to corr05| on.
Furthernore, a di aphragm assenbly carrying the diaphragm’is nounted in a
stress isolation nount. BRI-EF DESCRI PTI ON OF THE DRAW NGS

Figure 1 is a cross-sectional fragmentary view of a pressure transmitter -

I n accordan m resent Lnvention re s a
cross-sectlw f NelEtY QEW%MM&;

Figure 3 is a cross-secti onal view of a seal . TAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENRSCKGROUND OF N pressure transmtter

10 having transm ttehebedesbac filArde: doh apdiacasorabadypibEsure accor dance

wth the pgesent.inventi Sensor. body, 14 _jnclu SSUr e ;sensor 16,
and transm‘L'FFEFmbﬁﬁﬁrﬂ r&?ﬁﬂ%%*%?ansn?t?%fa‘é‘l"?% L{/‘ZT? eabggr

circuitry d&8aghsagmuphed p@etse&a-&rntt.-:tae;rsumcrw try 20 through conmunication
bus 22. Transmtter pgl rcwtry_ 20 sends _infornafi ressure of
process fluid over PIERG RS & T AR R EhS 3}1’ £ ghd A %Js%tp sor

S redt,
body 14 i nchugdedi socbatm dssddrdicas 24aphm s, m‘"h@cok-’d%ﬁrﬁ:"e’-%th t he

bresent i nueabhoden AL 2nd SpR00UIrk sQhgReTe AR Atdridsfiaure 2

Pressure sensor 18 neasures a o rénce in pressure betweg n_pressure P1
in passage@é‘?czssarfd-q@%shg@@zscnsed. Pressure is transs

from the isclation diaphragm to the seasor through a
subs:am:-ally incompressible isclation £luid carried in
a passageway. U.S. Patents No. 4,833,922 entitled
'MODULAR PRESSURS TRANSMITTER and No. 5,094,109 encitled
ERESSURE TRANSMITTER WITH STRESS I.SOI.A"'ION DEPRESSION
show pressure transmitters of this tyoe.

Since the iselaction diaphragm is exposed to
process fluid, it is subjected to corrosive materials
which may damage its structure. Sapphire and ceramic
materials are well suited for isolation diaphragms
because of their ruggedness and corrosion resistance.
However, stresses applied toc seal a diaphragm made of
these materials tend to change the diaphragm’s stiffness
or shape and cause errors. .Furthermore, diaphragms made
of these materials have not been able to displace a
sufficient quantity of fluid to obtain accurate pressure
measurements. A practical seal that is not susceptible
to corrosion has not been available.

SUMMARY OF THE INVENTION

The present invention is a transmitter for
providing an output indicative of pressure of process
fluid. The transmitter includes a first passageway
filled with isolation fluid extending from a first port
to a sensing means, and a second passageway for



passagemay 30 of flange 13. Pressure P1 is coupled to sensor 16 through
.Passageway 32 via isolator assenbly’ ‘ his is the replacoment sheet
- 3- 24. Pressure P2 is coupled to sensor 16 I hrough passageway 34
via isolator assenbly 25. Passageway 32 extends through coggiyﬂgﬁﬁ§ and
tube 40. Passageway 34 extends through coupling 38 abadte:

Passageways 32 and 34 are filled with a relatively i nconpressible fluid
such as oil. Couplings 36 and 38 are threaded into sensor body 14 and
provi de a |l ong fl ane-quenching path between the interior of sensor body
carrying sensor circuitry 18 and process fluid contained in passageways 28
and 30. | sol ator assenbly 24 I ncl udes seat 44 preferably
fusi on bonded to isolation diaphragm 46. This is shown in Figure 2 in
greater detaekeivsegt phbcmsd dnaphwagnn4mamiecsapphboedipomme erfrodi ment

and ceramc.i nothery Qdi t ge y;32 u? Lg%lqu seat
44 to Lagéghrtggm *eargj, 9%8%0 atafa I u)(l)\?oef'hy g PTFE) séal 48 lies
bet ween di apecagd £8mkid amm.ﬂ'.‘ﬁs tooaRss §rlr-|-|dgs°-“!9®1 alrrc 15¢x igre

positioned iR REFE seal 38.ang,spaced apayt db)éoq.,h.la deouphh @ S4hd ncl udes a
hori zont al passage to allow fT1uld cormuni cation w th both si des of springs

50 and 52. <PAPSIGETaSSRIRIRREe YRt bekdpRESa§ERay 28 NgndFeder o ¢
di aphr agm 4@e18€aby44; | %u%%l“%"xatl‘id 15/ 091 8gASOr sPOTyg 140 Washefotb6 and
silicon rubg%rscin.t-b,' e to cor S%Sa-to%r ass:eun:o_l e‘g‘?orl'en,d udeé sei_?t 60
assembly carrying the diaphragm is mounted in a stress
isclation mount.
TR RSCRIDTTON OF THR WT S
Figure 1 is a cross-sectional fragmentary view
of a pressure transmitter in accordance with the present
invention.
Figure 2 is a cross-sectional view of an
isolation diaphragm shown in Figure 1.
Figure 3 is a cross-sectional view of a seal.
ALl SCRIDTION OF THE PRIFERRED oD NTS
Figure 1 shows: pressure transmitter 10 having
transmitter body 12, flange 13 and sensor body 14 in
accordance with the present invention. Sensor body 14
includes pressure sensor 16, and transmitter body 12
includes transmitter circuitry 20. Sensor circuitry 18
is coupled to transmitter circuitry 20 through
communication bus 22. Transmitter circuitry 20 sends
lnformatlon related to pressure of process fluid over a
two wire communication circuit.
_ Sensor body 14 includes isolator assemblies 24
and 26, in accordance with the present invention.
Assembly 24 is shown in greater detail in Figure 2.
Pressure sensor 16§ measures a difference in pressure
between pressure Pl in passageway 28 and pressure P2 in
passageway 30 of flange 13. Pressure Pl is coupled to
sensor 16 through passageway 32 via isclator assembly



pref.erably fusion bonded to isolation di aphragm 62. PTFE seal 64 separates

di dphragm 62 from flange 13. Cerani‘c springs 66 and. r HSﬂt I n
PTFE seal g% JRBQB%% ghédl

64 and separated by shim 70, which is typ
Passageway 71 extends through shim 70 and ceranic springs 66 and 68 thereby
providing fluid communicati on between di aphragm 62 qnﬂepagspunmA¥BSO.
Washer 72 and silicon rubber 74 separate seat 60 from sensor body 14.
-4- It is desirable to use a cerami c or sapphire di aphragm
because it will not react with process fluid. Furthernore, brittle
materials such as these tend to have reduced hysteresis providing inproved
accuracy. However, a mgjor problenfﬁrth such a design is to provide
adequate stress isolation so that bolting and sealing stresses do not

charge the stiffpess or shape.of the |aphragn1anq L£ayge gﬁtgﬁéh The
i nvent i on “dddr esSESFRERe pToBI"‘en‘B"byEI Z|ng seal #ng stress es by using

a spring-fJazaiempwdyliE wedlisoldodr mmmkes-aconPaeﬁaseaPVng forces on

t he |solat|on dia hra n1and i di t1e5y . | pAkatkeayf 5gm the
bol ti ng f OTPEes 4}F{ é%‘ Ol Eéﬁgﬁfnslﬁgg ﬁﬁéssuﬁes of upb?o 0 psi. For

opt|nun1cammzsndﬁ1ummgusmancag-tns PAvARE| BrPeIsES: a P@GSRGS G Sr eéi st ant

Spring.  ,nd 34 arh %&'f«ul sﬁok-a.t\gr-l\)@ﬂ) ink¥@reds i En uthi ckness to
di ameter ratio and. a plcal prior ,ant ;qetal
di aphr agm s“<Tha§ é‘a-uses Eaecbir6s| &6dianfhr éém"c‘v be*SERPFEr “t'Han a net al

one. One s@daddOrbddy t 04 PARY | o €OT & UDERGI s danphagmchiiogep@ca this is

not possible for a pritfle djaphragm usin curren I A brittle
|sol ator rRYTTER §tQFe '"%‘O'I'%\:tpl 8n n‘iﬁ“?%\g ﬁf’ciy "e%?‘lq %@.‘-so

circuitry 18 and process fluid conba¢qed -n nassagewavs
28 and 30.

Isolator assembly 24 includes seat 44
preferably fusion bonded to isolation iaphragm 4§.
Phis is shown in Figure 2 in greater cetail. Seat 44
and diaphragm 46 are sapphire in one embociment an 1d
ceramic in another embodiment. Passageway 32 extends
chéouqh seat 44 to diaphragm 46.
Bclytetrafluorocethylene (PTFE) seal 48 lies between
diaghragm 46 and flange 13. Ceramic springs 50 and 52
are positioned in PTFE seal 58 and spaced apart by shim

. S4. Shim 54 includes a horizontal passage to allow

h: £luid commuriication with both sides of springs 50 and
52. Passageway 55 extends between passageway 28 and
ceramic diaphragm 46. Seat 44 is separated from sensor
body 14 by washer S6 and silicon rubber S8.

Isolator assembly 26 includes seat 69
preferably fusion bonded to isolation diaphragm 62.
PTFE seal 64 separates diaphragm 62 from flange 13.
Ceramic springs 66 and 68 are contained within PTFE seal
64 and separated by shim 70, which is typically ceramic.
Passageway 71 extends through shim 70 and ceramic
springs 66 and 68 thereby providing £fluid communication
between diaphragm 62 and passageway 30. Washer 72 and
silicon rubber 74 separate seat 60 from sensor body l4.



| sol-ation assenblies 24 and 26 are stress isolated fromsensor nodule 14

st hrough silicon rubber seals 58 and 74." This reduces slr%%sm cafnsheds
24 and 26 because the only solid connection to mod s WthBR 5 ind
couplings 36 and 38 and washers 56 and 72. Further, assenblies ﬁq@gand 26
are isolated fromflange 13 by seals 48 and 50. In 8 :enb&oil% , these
seal s are of PTFE because of its seat##mg properies and corrosion

resi st ance. PTFE is capable of "cold flow. " Over
time, PTFE tends to change its shape in response to applied pressure. One
solution is to proville dscdesetamialtsusagai sePERE et ssaEpante 64 of
corrosive resistant netal. Figure

. 1 , E re,3_1S a_Gross-.saectio i ew, of seal 48
using a cG1eRIRAGTY BBCALAPt erndrively - rﬁ&cs“p?“i'ﬁg‘ cia‘n&%ées%Vé"E%Fam c
materi al wWidchethefecordyiore raakcetdads. sudhe aspthage steond dtoprovi de
sufficient deflection to_acconmodate_tol er,ances.in thﬁgpagégu_,aggyshoul d

make up for2HhyTEFE&ES nYAEeEREE S hat “Yccard wTR-PY _ " The
present inkeidveRn, provindssa peebliegewlah psoehdi ag cesign ngst ota seal

D PTrE. RRAGAS BHEFHEES o St 82 0P08 PIE Toar 48 SO atnets
shape. (Addbigh sitnphsagniassevitiyatdeishei stusseesshorephapetfRé sane
pringe. - S A RE h a E ESE b e T O e P Es R RE D P agm 46
and transfietepe essobdeRs fyomipassbzbngysesliagARIRpsey 3P BSANG

reasur emeng bglplp‘{gsg%gdagnsgcr?@ seal which minimizes contact

sealing forces on the isolation diaphragm and Dy

providing stress isclation £rom the bolting forces

necessary to contain line pressures of up to 6000 psi.

For cptimum corrosion resistance, the iaventlion uses a
corrosion resistant spring.

A brittle isolator will have a larger
thickness tc diameter ratio and a2 higher mocdulus than a
typical prior art metal diaphragm. This causes the
brittle diaphragm to be stiffer than a metal one. One
solution is to provide a corrugated diaphragm. However,
this is not possible for a brittle diaphragm u'sing
current technology. A brictle isolator requires stress
isolazion not taught in the prior art.

Isolation assemblies 24 and 26 are stress
isolated from sensor module 14 through silicon rubber
seals 58 and 74. This reduces stress on assemblles 24
and 26 because the only solid connection to module 14 is
around couplings 36 and 38 and washers 56 ancd 72.
Further, assemblies 24 and 26 are isolated ZIrom flange
13 by seals 48 and 50. In one embodiment, these seals
are of PTFE because of its sealing properties and
corrosion resistance.



and.sensor circuitry 18. Cerami ¢ springs 50 and 52 provide sufficient
defl ection to accommpdate tol erances in‘the parts to_be seal ed an RS
up for any creep in the PTFE that occurs with tinme. Thig,is Bﬁﬁﬂéﬁggﬁg% '

apply sufficient force to cause the PTFE to flow into irregular' LS i n
WA SO

the surfaces to be seal ed. The amount of enrgngy t e
stored by a spring is given by the fornul a: [err]
- 6- where E[err] is the energy_gtored in the spring, [err] is the
maxi mum wor ki ng stress of the material, Eis the nodulus of elasticity
and V is the volume of the material. Ceramc and other brittle

materials tend to hpweza:lsOWRlpdTé] ozand-cu bi ghgly B t ppeAetahe., This
causes [erép]a%E to be frrom 10 t'o 50 tinmes lower for brittle nagerials t han
for metal®TiR cFeBEE. TPo WHREhsHEE BRI 57 FREPFASSL MO | APBALEGN uses a

Spring wid-e 9508 UM difd WeeNu 90Nt 90kl B 2d&e at Nt Be&Omeearondi ng
metal spring. The invention achieves this by extending the spring beyond
the edgesSRF>AGelPTREFSefeals 48daFP % oChr GEFETHS W § h BA&S-2&Fer gy
storage Gadagily, rlibur® & 05 dbf br@yd-4Oc 0pARTI Riiaklre®s cokhs f4r8om ceranic
and other brittle materials. Miltiple ceramic springs can.be stacked to
provi de a#SAR@strEatdpFPRGIGRY antALFEFa& LY & e sPHT nPAFFGW Focess
fluid topassgko fahe d&dmié NOmdic@Rtram with axeaiwen ¢ gokebisdod s used to

resistance. The spring should provide sufficient
. defleczion to accommodate tolerances in the parts and

should make up for any creep in the PTFE that occurs

vith time.

The present invention provides a technique for

providing a spring to a seal produced from a material

which 1is resilient and corrosion resistant, such as

PTFE. Ceramic springs 50 and 52 urge PTFE seal 48 to

maintazin its shape. (Although diaphragm assembly 24 is

discussed herein, the same discussiorn applies for

diaphragm assembly 26.) Passageway 55 through springs

52 and 50 and shim 54 allows process fluid to actuate

cdiaphragm 46 and transfer pressure Pl from passageway 28

to passageway 32 for measurement by pressure sensor 16

and sensor circuitry 18. Ceramic springs 50 and 52

provide sufficient deflection to accommodate tolerances

in the parts to be sealed and to make up for any creep

in the PTFE that occurs with time. The springs also

apply sufficient force to cause the PTFE to flow into

irregularicies in the surfaces to be sealed.

The amount of energy that can be stored by a
spring is given by the formula:

E o Onax v




form di aphragns 46 and 62, process fluid does not contact any

,‘corrodible materials in isolator assenblies 24 and 26. g @hﬁfgggﬁe
i sol ator assenbly tends to be stiff. Any change in m#k@ﬁegﬁg S an
error in pressure measurenent. To mnimze changes in stiffness, the

I nvention surrounds the isolator assenbly with proc%%i flqj@wnweﬂghre.

This 1is acconplished by using an el astoneric suppor FSiIicon r ubber)
which will develop a hydrostatic forcé—about equal to the process fluid
pressure. The el astoneric support should be thi.n enough so that it will not
extrude or expand excessively with tenperature changes. This nmay exceed
the capacity of the spring. -7-

The “inveniiome gal so:emphaysndMs) 08-BeRA N, r ahBelsdliag braze mgterial to
bond t he dkgphrag_"‘The fusjion bofid i's not §usceptibre1togcqrrosion or
creep. Lhe mMayLauY MAFGE SETENS (HEsEhe iMAEeX1dh, afe Pt eFRfabl y used
I N pressupEensdr $4 hal Jequ e, | iddd e i spl agg@enioehnreneoksotgei on
fluid and have a Jom/volung to nimze the total expansjon of the fluid to
obtain a FEESIFE- neaSAFARERt ANCA EHRDr DFAAE LBr HATRI 4 }IueeR<i 38! ati on
fluid di splasemantidwesescri hotii g thegpatent apahi GrétoDsentithed
SUSPENDED DIAPHRAGNI_RESSﬂhE‘SENSQR, Serial No. 08/123, 729, filed Septenber
20, 1993 bsﬁm%rcu):;r‘qq:mb%iraﬁn X0 7 S TIRDT pRURR DY PEFEFefice.
Al though e &F BSEE T thBMECRLOMdIaS: hppfedegesi, bedor ddinddtl £4€8C€ok0
preferred enpodi nents, workers skilled in the art,mnll_recognl%e t hat
changes <=his, the present inventlion uses a spring with a'volume

between 10 and 50 times large than a corresponding metal

spring. The invention achieves this by extending che

spring beyond the edges of the PTFE seal. 1In addition

To problems with their energy storage capacity, it is

also difficult to form miniature coils £rom ceramic and

other brittle materials. Multiple ceramic springs can

be stacked to provide any desired spring coastant.

#cles in the spring allow process Zluid to pass to the

isolating diaphragm. 1If a ceramic material is used to

form diaphragms 46 and 62, process fluid does not:

contact any corrodible materials in isolator assemblies

24 and 26. |

A brittle isolator assembly tends to be stiff.

Any change in stiffness causes an error in pressure

measurement. To minimize changes in stiffness, cthe

invention surrounds the isolator assembly with process

fluid pressure. This is accomplished by using an

elastomeric support (silicon rubber) which will develop

a hydrostatic force about egqual to the process Z£luid

pressure. The elastomeric support should be thin enough

so that it will not extrude or expand excessively with

temperature changes. This may exceed the capacitv of

the spring.



may *be nmade in formand detail w thout departing fromthe S@érlﬁ Hg|§q9@%t

of the invention. For exanpl e, ot'her ‘materials can Palsjsd

springs such as sapphire. CLAI Ms:

1. Atransmitter for providing an output indicative ghia pnesmrrmmf a
process fluid conprising: a transmtter body; transmtter circuity
in the transmtter body for provi di ng the out put; a sensor
body coupled to the transmitter body-7= sensor circuitry in the sensor
body connected to the transmitter circuitry; a pressure sensor
coupled to the sensor circuitry providing an output related to an
appl i ed pressure; The prveresan félsed emPhOYSol 66 6ATT | PECABTGI ng a

first end Goupled {ontHeaRECRAYES SENSAS B8Hd che diapghs26RNd eRd; a

brittle corrosion resistant 1solation draphragm I h the sensor body
proxi mat e fiifd e RpRIC ch8 NOT suscePTipbepaSsEGERBEION OT SFFRSR i sol ati on
material between therggngQatedms of :Eéug-éggnhsmiué{ELg+aahgagm

supporting the i sol'ati on di aphragm and nalntalnlng g‘

|soIat|onRf%ﬁﬁﬁ%ﬁﬁﬂsﬁﬁgﬂahﬁl%FF?sdt‘tﬁé"sc's that requar

displacement of the isolation Zfluid and have a

low
velume to minimize the total expansion of the fluid to
obtain a pressure measurement. A sensor that provides
reduced isolation fluid displaéement is described in the
patent application entitled SUSPENDED DIAPHRAGM PRESSURE
SENSOR, Serial No. 08/123,729, filed September 20, 1993
by Roger L. Frick which 1is hereby incorporated by
reference.

Although the present invention has been
described with reference to preferred embodiments,
workers skilled in the art will recognize that changes
may be made in form and detail without departing from
the spiriz and sccpe of the inventicn. For example,
other materials can be used for the springs such as
sapphire.



pressure of the process fluid; a seal adjacent thgid gahetrepiacdmephsblgh
. on a si de opposite the second end of the passageway; and
a flange coupled to the sensor body and having a flaq&& g
‘passageway for coupling the process fluid t Patee GBIMAY 58
di aphragm wher eby t he pressure of the process fluid is provided
-to the pressure sensor thrquh the isolation of fluids.
9 2. The transmitter of claim1 including: a second passageway
~filled with isolation fluid having a first end coupled to the
pressure sensor and a second end; a second brittle corrosion
resistant isolation di aphragmin the sensor body proxinmate the
second endcpAiiBe passageway; a second seal adjacent the second
i sol ation A -di aphragm on a si de opposite the second end
of the passageway; and wherein a second pressure is coupled to the
pressure sensor. 3. The transmtter of claim2 wherein the di aphragns

:‘regl Sggfr:) ?Iﬁltéie:" %EEQhBJni‘EEér fof proti8ih528bhtShe Oinglahtewherein the
of a pressure of a process fluid comprising:

a transmitter body;

transmitter circuity in the transmitter body for
providing the output;

a sensor body coupled to the transmitter body;

— sensor circuitry in the sensor body connected to
the transmitter circuitry;

a pressure sensor coupled to the sensor
circuitry providing an output related to an
applied pressure;

a passageway filled with isolation fluid having a
first end coupled to the pressure sensor and
a second end;

a brittle corrosion resistant isolation diaphragm
in the sensor body proximate the second end
of the passageway;

stress isolation material between the sensor body
and the isolation diaphragm supporting the
isolation diaphragm and maintaining the
isolation diaphragm substantially at the
pressure of the process fluid;

a seal adjacent the isolation diaphragm on a
side opposite the second end of the
passageway; and '

a flange coupled to the sensor body and having a
flange passageway for coupling the process
fluid to the isolation diaphragm whereby the
pressure of the process fluid is provided to
the'pressure sensor through the isolation of
fluids.

* 4 L n s *




5. ."The transnitter of claim1 including a spring adypgqgtknd Replaserhont sheet
,‘conprising ceramc. 6. The transmtt'er of claim1l including a spring

adj acent the seal conprising sapphire. 7. The transnittsr ﬂquggin11
i ncluding a second spring adjacent a first spring anatéte @a n
functioning in cooperation with the first spring. 8. The transm tter of
claim7 including a shimbetween the f§rst and second springs. 9. The
transmtter of claim1 wherein the isolation material maintains the-

i sol ation dpaphr ape axaeyshliytetr sgbstabhi @l iftladingsol ation fromthe
sensor body.

claim1l includina g%gaqd-§5ﬁﬁagegayag§ﬁ}eéhgigga%go15%}9£¥ﬁé5§$2ﬁ2}}tf;rogf
claim1 wherein the i falvdingomr diaxshr agd conpliedesoctheanpressut@. The
transmitter of clai mLuheneindhed.5qbat Eﬁg;di aphragm conpri ses sapphire.
a second brittle corrosion resistant isolation
diaphragm in the sensor body proximate the
.second end of the passageway; '
a second seal adjacent the second isolation
diaphragm on a side opposite the second end
of the passageway; and
wherein a second pressure is coupled to the
pressure sensor.

3. The transmitter of claim 2 wherein the diaphragms
are substantially co-planar.

4, The transmitter of claim 1 wherein the seal
comprises PTFE.

5. The transmitter of claim 1 including a spring
adjacent the seal comprising ceramic.

6. The transmitter of claim 1 including a spring
adjacent the seal comprising sapphire.

7. The transmitter of claim 1 including a second
spring adjacent a first spring and the seal and
functioning in cooperation with the first spring.

8. The transmitter of claim 7 including a shim
between the first and second springs.

9. The transmitter of claim 1 wherein the isolation

material maintains the isoclation diaphragm assembly in
substantial stress isolation from the sensor body.

RO




13."A transnmitter for providing an output indicativegf 5

mywsmehghéef

.‘process fluid, conprising: a body "having a flrst pa sagd
W th - isolation fluid extending froma first port a
sensing neans for providing a pressure reldhnd:omﬁﬂuﬁ'ﬁﬁﬂ a
cavity carrying process fluid, an isolator assenbly coupl ed
to the first passageway for gyeventing process fluid from
entering the first passageway, the isolator assenbly including a

brittle corna@si ofhe transmittesi sfagladmaphiaghudisgoaedodd the first

face for coy S a seal for sealing the diaphragm
and couplin§§¥ﬁg% a%j% cdhik Erocggglfluid pressure to the diaphragm and

a resilient stress |solat|ng nount separating the second face of

the isol at orllassqlﬁg,_l 3(: n%mg.ct;_éer of clfitm BOU¥e2BInCEHB! 'J.Q%lfalﬂ‘iohsm at or

assenbly he stress isolating nount
nalntaln|ng‘i#ﬂ?hﬁﬂ@ﬂhﬁ%ﬁ¥5§§@ﬁbPFramlC substantially at the pressure
of the process fl uid. 14. The transnitter of claim 13 including

a first el ongated sp r|n adj acent i1 he seal t he | ai nst the
di aphr agm rZ. llTh a%‘:'?' e T Faf;ﬁiqlt“br eae ?‘mtglf \ﬁ?@ﬁ'&%ﬁ?‘ge spring
conpri ses cetiaphragm comprises sapphire.

13. A transmitter for providing an output indicative
of a pressure of a process fluid, comprising:

a body having a first paséageway filled with
isolation fluid extending from a first port
to a sensing means for providing a pressure
related output and a cavity carrying process
fluid;

an isolator assembly coupled to the first
passageway for preventing process fluid from
entering the first passageway, the isolator
assembly including a brittle corrosion
resistant diaphragm disposed on the first
face for coupling to process fluid;

a seal for sealing the diaphragm and coupling the
process fluid pressure to the diaphragm; and

a resilient stress isolating mount separating the
second face of the isolator assembly from
the body and coupling the isolator assembly
to the body, the stress isolating mount
maintaining the isolator assembly
substantially at the pressure of the
process fluid.

14. The transmitter of claim 13 including a first
elongated spring adjacent the seal for urging the seal
against the diaphragm.

AR




16." The transmtter of claim14 wherein the spring e fid PSS L L8 ;
,'17. The transmtter of claim 15 includi'ng a second éﬁﬁﬁé%?ﬁﬁ" prlngrﬁtheel
adj acent the first spring and functioning in cooperation with the first
spring. 18. The transmtter of claim17 including Ratehi mb&tMAYe1893 he
first and second springs. 19. The transmtter of claim 13 wherein the
resilient stress isolating nount conprlkes an el astoneric |ayer between the
di aphragm assenbl y and the body. 20. The transmtter of claim 13 wherein
conpri ses aldera itgAnENIgE e ffhrcdgdm 14 whenedn (s BREAT of cl ai m 13
wherei n coNMigmpRs b e | sol ation diaphragm = 22. The transmtter of
claim 13 wherein the body includes a second passageway and the transmtter
i ncludes a second isol.ator assenbly having a second di aphragm coupled to
the second psssagrwaytfarsmipes REE acleaicoricd (wheasatie e psmciss fluid to

the transmtter. . _23. ;%gltr nsmtter of claim22 wherein the di aphragns
are subst antéloé?sﬁllsceos-gpﬁa rl.rg'

17. The transmitter of claim 15 including a second

elongated spring adjacent the first spring and

functioning in cooperation with the first spring.

18. The transmitter of claim 17 including a shim between
the first and second springs.

19. The transmitter of claim 13 wherein the resilient
stress isolating mount comprises an elastomeric layer
between the diaphragm assembly and the body.

20. The transmitter of claim 13 wherein comprises a
"ceramic isolation diaphragm.

21. The transmitter of claim 13 wherein comprises a
sapphire isolation diaphragm.

22. The transmitter of claim 13 wherein the body includes
a second passageway and the transmitter includes a second
isoclator assembly having a second diaphragm coupled to the

second passageway for coupling a second pressure of process
fluid to the transmitter.

23. The transmitter of claim 22 wherein the diaphragms are
substantially co-planar.

A




