A TRANSDUCER TECHNI CAL FI ELD A transducer for
applications where a fluid pressure neasurenent is
woeosimweds | ncl udi ng nedi cal applications. BACKGRSGHIDG/000047
ART The present invention relates to a type of
pressure transducer including a sensing el enment
nount ed on a substrate_wher ressure of a fluid
is transferred to thé\g@V§“§Qb§§ﬁ€ing el enent by a
flexible nedia isolating material such as a nedica
grade nedia isolating soft gel, typically
pol ydi net hyl sil oxane or simlar. One prior art
TECHNICANSHIEIED of this type is illustrated in Figure 4
this transducer includes a housing 400 with a fluid
A haRdagter482 appticaneh ghaer D8 Sd PaessadtiBasatetieent Theeqfired, dncluding
channel is termnated with |ure connectors or simlar
. { wn) for connecting a fluid transm ssion |line
mﬁmmﬂ%@ﬁggﬁ %énd. In use the fluid for which the pressure
Is to be nonitored occupies this channel. The housing
i ncludes a cavity 404 facing away fromthis channel. A
di viding wall 480 separates the channel 402 fromthe
BACKGROUND AR A smal| upstand wal | 408 is forned on the
i nner face of the cavity 404 around an aperture 406.
Thearespst iaventioal relatpdo iadypepefawessaredrampucer Hchying a§gnying element
fromthe aperture 406 to | eave a narrow i nterna
mounted drengbstrdte fndraethe podsgurerof g dbkeis thbfemed to thietchiamit kensing element
cavity 404 against the dividing wall 480. The gasket

by a fle438 H&Ba %Bla@iﬁg hA4E:9a1436h hd 4 bledBaby@de ardizpisolatig tdfegel, typically
upstand wal | 408. The gasket includes a raised pad. An

. | BgRiarcONduct ors 424 is fixed to the top of
pob@nn%ﬁ&@%g%&eg Sensor conponent sits in the cavity against

he { . The. . . .
T R S M

432 and . . .
housing 400 with a fluid channel 402 extending across one outer side. The fluid channel is

terminated with lure connectors or similar (not shown) for connecting a fluid transmission line to
each end. In use the fluid for which the pressure is to be monitored occupies this channel. The
housing includes a cavity 404 facing away from this channel. A dividing wall 480 separates the
channel 402 from the cavity 404. A small upstand wall 408 is formed on the inner face of the
cavity 404 around an aperture 406. The ﬁpstand wall 408 is spaced a small distance away from
the aperture 406 té leave a narrow internal flange. A foamed polymer gasket 410 sits within the
cavity 404 against the dividing wall 480. The gasket 410 has an aperture 420 fitting over and
around the upstand wall 408. The gasket includes a raised pad. An array of linear conductors
424 is fixed to the top of the pad. A sensor component sits in the cavity against the foam gasket.
The sensor component includes a silicon wafer substrate 430 carrying sensing element 432 and
associated electrical and electronic circuitry. A resilient O-ring 428 is bonded to one side of the

substrate 430. A rigid cap 426 is bonded to the other side of the wafer covering the sensing
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associ ated electrical and electronic circuitry. A

resilient Oring 428 is bonded to one side of the
weubwimweise 430. A rigid cap 426 is bonded to tReTsSGR@6/000047

side of the wafer covering 4he sensingel ement 432. A

small hole 440 in the centré of the cap all ows

rLeSSWre al i kop he I
ctens 55751 0N A0 e ol 5 B8y Fliion in e
Oring, 428 . down to the sensjng elenent. T ensi n
enclosed i Hb edis PR 88 A7 HTAn ARy ODBIL 1 e CHBNEFY dpm o the
428 located within the upstand wall 408 and conpressed
sensing elgaients tThersensing eemponent isdepatediinithe eavityi4@é svithothe £-gag 28 located
at the Oring, while fluid in the channel nmay pass
within thehupstagd vwailed 8oerd conepressed pgadisss tagiatensd] ftange.e Xhispeavides for a seal
area of the isolating gel 442. Electrical contacts on

at the Oy, SV flafdeindBe hamedGhaydpssp ahdush PO UPGtRE ahllQress against the
array of electrical contacts 424 on the gasket.

exposed G20 6 HOTRIM tg&f;?@%%?lésﬁx&{ﬂ ?&{tﬁ’&s 8h tﬂ@&b@ﬁ%e"%b{%yﬁtaet disparate

recelrver conpon Its=wthin the cavi
404. A pair. qf cli,ps_al on ach.side.of the ceiv .
ows {lofly AL LeTinTH RBRSTe ARk I PR of A T gyt 450 i
. 404 to hold.the receiver body jn place wi.thin the )
terminatghgh pye enér@tﬁécrépw?r CORRBEREAR PRCES SR TR 4Gtaeh pair of

facing the dividing wall 480. The sensing conponent

clips alohg tegchwpitltriof thetteeciverchody inferat with compiemendary clips of the housing 404
protrudi ng. The base surface 456 of the recess presses

to hold thgaedester thody dupleae dvifhirc éheofavithe The geabiapnclbdds 4 teeess 454 on the
hol e through the cap is in registration with an

side faciﬁ%ttl%lﬁ?vﬁﬁhgdr@éll a0 Mae k&BaEScOomPoRetefe witin tHiEtedeeSvith the O-ring
electrical contacts 460 extending fromelectrica

428 proto Y CTRE E% grkuffg £5PbEne E‘&eﬁsﬁ&eﬁ% ngﬁﬂi‘fg%@ HutVard BRe of the rigid

recet ver y. The electrical contacts press

ainst ., di s ate qroups.of .the .garray of .co ctor s
cap, bur 38R RARRNE oo 5 3 B b SR RpgBR U acess. The
) rQups at | .east roughly correspond w th the sane

recetver 3?@5@&%3@%@3 lfﬁgtafﬁa‘woa%endwgcgﬂma@?cwatlwwﬂgct%rfg&be cable end
conponent contacts to conplete an el ectrical _ _

462 encapstried by ribe aecode hasy. sggg slecringl gentgetarmtblr press wesinst disparate
contacts. In this transducer design the soft gel

groups of $ld @tdyngf cvatlestoml 424 ondbetasedgudinf thehgaskbte XTHese disparate groups at
Oring. The inventor of the present invention has

least roupdtyeeorespdnd Raith tHY Sanes dRp&atel &Oups that are in contact with the sensor

component contacts to complete an electrical connection between the sensor contacts and
receiver contacts. In tilis transducer design the soft gel isolating material is contained by the
flexible O-ring. The inventor of the present invention has determined that this is a source of
potential error.

Another prior art pressure transducer is described in US Patent 5,540,100. This is
another example of a pressure transducer that includes a pressure measuring element on a

ceramic substrate. The element is provided to be in fluid communication with a fluid channel.
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potential error. Another prior art pressure transducer

is described in US Patent 5,540,100. This is another
wexerspbel3of a pressure transducer that includeBC®SG2006/000047

pressure neasuring el enent _.on a ceram c substrate. The

el ement is provided to be~ P flui d conmuni cation with

. a fluid channel . SUBSTI TbFE SH ET i%RULE 26{?:!)33 42{ Auid ;
In this pger ¥t dasiendihsi yASING SleBenliang SDEHUR ATe MGt Jieq diom fe flud
not isolated fromthe flui d [ n channel . DI SCLOSURE OF
channel. THE I NVENTION It is an object of the present invention
to provide a pressure transducer for neasuring fluid
pressure which will go sone way toward overcom ng
t hese di sadvantages in the prior art or which will at

DISCLdS‘iﬁ@EdFQYIE’QNVWﬁCW such transducers with a useful
hoice. In a first aspect the present i nventi on

It(igf%ﬁ' os%g'ct' dt ifte tp'i%@ﬁ@f&@r&lofn% nﬂfgﬁlﬁk‘ rd gﬁsstdi‘@ tRAKRSY Br Measuring

nprirsin ousi a fluid contact

fuid pressa ity .vaﬁav'saéaeﬁ*avyatﬁ%gﬁqorv%%ﬁ‘ 1 L, At b Bfor artor
dividing wall; a sensor conpone d.in said
which widly leagt pravidgasets g suchiresdugers # 9?91%@ Hfessure
sensor, and a rigid support block nounted on sai d
Irs atfisstraspest idrc presking gnvensen eensists ine wepsdueed fon Weagupge the pressure
wal |, a spigot fromsaid surface extending into said
ofaﬂuk@@@hpﬂﬁﬁg and a passage extendi ng through said spigot
and said support block to the sensor on the substrate,

a%@hgng Aavinga ﬂdﬂi k@lﬁa&/‘r&%lo@ 0 ES dieldéd Bomnthe thindcontact region by
medi um a resil | ent seal |ocated around said spigot

ad1v1d1ngwadl %ﬁ%l dlé:lé ang@@llvfhu%l@m{t bl ock surface and

a sensor component located in said cavity and having a substrate carrying a pressure
sensor, and a rigid support block mounted on said substrate including a surface facing said
dividing wall, a sﬁigot from said surface extending into said aperture, and a passage extending
through said spigot and said support block to the sensor on the substrate, said passage filled with
a pressure transmitting medium;

a resilient seal located around said spigot and sandwiched between said support block
surface and said dividing wall; and |

a receiver secured into said housing, holding said sensor component in placé .against said
seal, with said spigot in said aperture.

In a further aspect the present invention consists in a transducer for measuring the
pressure of a fluid, comprising:

a housing having a fluid contact region, a cavity divided from the fluid contact region by

a dividing wall, and an aperture through the dividing wall;
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a receiver secured into said housing, holding said
sensor conponent in place against said seal, with said
wepd@meidn sai d aperture. In a further aspect PO®/SG2006/000047
present invention consists in a transducer for
measuring the pressure of ~4-f1 uid, conprising: a
housi ng havinq a fluid contact region, a cavit . .
a g¢nsprleampersnt tlheated in qaid FRvEE tanl SRV BEFS%}HaiS\f/‘K%ﬂr’n@ rigid block
wal I, and an aperture through the dividing wall;- A - .
includingaa setiser facimgpraik dividiog avalli a spigeti Hlomaspid yurdens eding into said
pressure sensor, a rigid block including a surface
aperture, A b PpAssags ex@hdindithguplkdid spigdphugbsaid bircksaithl susdrosaizl passage
extending into said aperture, and a passage extendi ng

. i | IRkd@pd said block to the sensor said
filled w1tltF1J g ?gegglie}e ?‘.%Jfl‘égﬁl‘v&g&

th a pressure transmtting nedium a

resiljent, seal | ocate 1d: Spj :
« 5an] SAbtERt aisdiReR PlR R SRichen By Btaid block surface and
.. ...dividing wall; and nmeans for hol ding said sensor
SMddW“%@%Wﬁ%é%@-in pl ace agai nst said seal, with said spigot
in said aperture. In a still further aspect the . e
meanssfen holdingsrid eensen semBeRsnt in place agaipsicsald segh Wwith said spigot in
measuring the pressure of a fluid, a sensor conponent
said aperfaga/i ng ceram ¢ wafer including a pressure sensor, a
rigid support block nounted on said wafer, a spigot
X @I Ghhifteer fals Pt Siad Presetd Aoventibh @oksistamtl aargpadiweg for measuring the
ext endi ng through said spigot and sai d support bl ock
i@ fiixg. sensor on wafer, said channel filled with a
pressure transritting gel, a resilient seal |ocated

a %%r%@ﬂ g:or%%éngen% Ql'agﬁ’l"g c%?agm% A ﬁﬁﬁfi{ll&e 5 %@s’gul%aé.eﬂso%y R 9@1& support

pressure

block mounted on said wafer, a spigot extending from said support block, and a passage
extending through said spigot and said support block to the sensor on wafer, said channel filled
with a pressure transmitting gel,

a resilient seal located around said spigot and sandwiched between said support block
surface and a housing.

To those skilled in the art to which the invention relates, many changes in construction
and widely differing embodiments and applications of the invention will suggest themselves
without departing from the scope of the invention as defined in the appended claims. The
disclosures and the descriptions herein are purely illustrative and are not intended to be in any

sense limiting.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is an assembly drawing showing the components of the transducer of the present

invention.
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surface and a housing. To those skilled in the art to

whi ch the invention relates, many changes in
woamstmwelssi on and wi dely di ffering enbodi nent sPamsG2006/000047

appl i cations of the invent %on wi | | suggest thensel ves

wi t hout departing fromthé“Scope of the invention as

defined in the appended cl ai .. The discl osures and ..
Figh® s OB FOHOTHIS SO an i b Gopmbha FAPTFar Afigrding to the
are not intended to be in any sense limting. BRIEF
embodimpESERIGTe DN OF THE DRAW NGS Figure 1 is an assenbly
drawi ng showi ng the conponents of the transducer of
Fighe Pisesanss-seotiend istle. el S@EST 0f e FeSHRE ToiRdhent of the embodiment
26)Figure 2 is a cross-sectional side elevation of the

of Figurcd$s aikbh &4 4 ldafsdhic flan@ s AlidlicRPs-sertioheofeRipael Apshowaihg additional
Figure 1. Figure 3 is a cross-sectional side elevation

construct%fnalt &,;] ecei ver conponent of the enbodi ment of Figure
, taken on a different plane to the cross-section of

Fiqure 2, show.ng .addi tional ' bl o
G 6 e BP0 oF LB U LABRLe Rl dsrbed o
. . prior art transducer which is described in detail
detail aboylsove. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS A transducer according to the preferred
enbodi nent of the present invention is illustrated in
Figures 1 to 3. In overall configuration the
DETAILEDDESCRIPTION OF THE PREFFRREDEMBODIMENERIcer of
Figure 4. The transducer includes a housing 100 with a

Afthansalice@atoglind @2tha peefarrebathbodisemasfahe grekemninteneon is illustrated
fluid channel by a dividing wall. A sensor conponent

in Figured 140135 etk ofibMaBoh AR €alhckr is similar to the prior art transducer of
Figure 4. The transducer includes a housing 100 with a fluid channel 102 and a cavity separated
from the fluid channel by a dividing wall. A sensor component 110 is located within the cavity.
A pressure sensing element in the sensor component has fluid pressure transmitted to it through
an isolating medium 118. The sensor component 110 is retained within the cavity by a receiver
122. The receiver 122 terminates a cable 130 and makes electrical connection with contacts on
the substrate of the sensing component 110.

However, according to the present invention, the sensing component 110 includes a rigid
block 114 bonded to the face of substrate 112 facing the dividing wall 200. A spigof 116 extends
from the face of block 114 and protrudes into aperture 202 of the dividing wall 200. The
resilient seal 108 is located around the spigot 116. A passage extends through the block 114
from the open end of spigot 116 to the substrate 112, encompassing a sensing element 206. This

passage contains an isolating medium that transmits pressure from the fluid channel to the

sensor. The rigid block 114 and spigot 116 protect the isolating medium 118 from being affected
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A pressure sensing elenent in the sensor conponent has
fluid pressure transmtted to it through an isolating
wordicts1348. The sensor conponent 110 is retai REWSG2006/000047
within the cavity by a receiver 122. The receiver 122
term nates a cable 130 and“fmkes el ectrical connection

with contacts on the substrate of t sensi . .
by compressipn ABHe @TEne Hitardb protest Lo whﬁﬁatﬁzﬁ@h@”arfgeg‘é?ﬁ due to clamping
invention, the sensing conponent 110 includes a rigid

pressure loildiog thelseniiog deetpersnt Wéth r%éhéﬂﬂ%bst rate 112 facing
the dividing wall 200. A spigot 116 extends fromthe
Thageaitdd dinstrictivhdofahe prfetedicebodiment afpibettransdizepisgilustrated in
the dividing wall 200. The resilient seal 108 is

Figures 1l RC3t atheaiRiig L00CinsRUGOA fhid floty fRaaeldia thxtfermds! a conduit 102.
through the blfock 114 fromthe open end of spigot 116

Connecto%% é@q %«f Y85 LA Bvilid at EREPTRASE 'tﬂwccﬁ'idﬁﬁ NSiLg Qho@lslﬁgﬁpl) includes a

passage contains an Isolating mediumt

cavity ZOEI nligmavtvgr’fﬁ E)fnis %%SB(F%{C) Lﬂztl h@w cagitg p’Zlﬁg o%l%‘%lf pr éltndlt eWall and

sol at i n rredl um 118 from BSTi TU
by the digPRETVRPE 2bS BRI 2elie 6 e gwaegp%ﬁ% sides, and
protect the substrate 112 fron1erX|n due_to cl anpi ng
notch 21g8r gsoue eendol dVhen tthee tepasdiicery i< 6h58 the cHPh 1t3ﬁecooperate with

housi ng. The detail ed construction of the preferred
complementapdatementsf138hen thearsadvarel22i © hdld wist reseiver 132 Mithin te cavity.
1 to 3. The housing 100 includes a fluid fl ow channe

The notch P19 BEcdn@thbiAés Be cABIIUBD etfRBdingdrune eeoreseik €3] 220 dTHEQGAvity 209 i is
are provi ded at elther end of the conduit. The housing

separatedjiggn't% {ndRS o c6 ]%b ht aRiMg g WMY200r AR Bﬁ@t&@mistprowded

e caV|ty d by a Surroundi ng wal

through tF% g Efg%% W 1%8@ %1 mmzqgatl y}ﬁng gléfrsﬁﬂggd h sgﬂasjok com{Jorﬁ:nt.

S| des, a notc

212 in one_en ep the transduce nbl 1
Agillysiratedgn @%ﬁ%#vﬁ%ﬁm@% B%P%wgﬁ{l%ffw?ﬁaﬁfrﬁ?ﬁe@ T%Ee form of a
on the receiver 122 to hold the receiver 122 w't
conduit o i¢hargberi arynay s forst part ofithe Aovyngrberace §'of BEamBplgag 0}}% wall of the
extending fromthe receiver 122. The cavity 209 is
housing may form a part of the wall of the chamber or part of the conduit containing fluid.

However, in at least one form useful in the medical field, the fluid contact zone comprises the
inside of an integrated conduit 102 with associated connectors at one or both ends. Suitable end
connectors depend on the intended use of the transducer.

In the illustrated embodiment the housing is provided with clips 136 to retain a receiver
122. Alternatively the housing 100 may directly locate the sensor component 110 in the cavity
209 or against the dividing wall 200 without provision of a cavity per se.

Referring again to Figures 1 and 2 the sensor component 110 has a substrate 112.
Preferably the substrate 112 is a ceramic wafer suitable for having electrical and/or electronic
components formed or mounted thereon. The sensor 206, for example a silicon based

piezoelectric straingage, is illustrated mounted on the side of the substrate 112 facing the
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separated fromthe interior of conduit 102 by the

dividing wall 200. An aperture 202 is provided through
woheosthvwiszdi ng wal | 200 for communi cating fl ui dPOTSEM6M00047

to the sensor conponent. illustrated in Figure 1

the fluid zone contacting the transducer may be in the

... formof_a c uit qr. chamber. or nay not form.part.,of
dividing Wb gL WG posstole G REREHHE SR o fs SREABERE pf qubstrate as
housing may forma part of the wall of fhe chanber qr
in the prigreart erobodiment ardipiotect thesanser Mathra Swigblepid Ger of gap,¢ln that case
| east one formuseful in the nedical field, the fluid
a larger apertiradhrongin éhecambpirits emutdies navsisdey tof transmitileig magsere through the
conduit 102 with associ ated connectors at one or both
substrate €198 semdek t abl e end connectors depend on the intended

use of the transducer. In the illustrated enbodi nent

Il € iﬁ&éifak@ezﬁﬁ%ﬁ{n%ﬂd %@%eﬂ%oﬁ' hog! ik ﬂ&al&ﬁﬁﬂl? WEhidi pashge 204. The

recei ver . ernatively the housing 100 nay

passage g %gﬁshéglgﬁ%ﬁailiyepggf a?i\?rpgfogat&mﬁg% %0 iIEblEtli]ﬁg %ﬁ?lﬁﬁ[ 118 is

g W t hout provi sion

preferably Ao B ittt SO RS St Ltk r DpeioghHRE meaRis Toquired
Preferably the substrate 112 is_a ceram c wafer
to isolateghg seaporefrdra thenfwir bging|neenitorehwvhile HpRsmIggrpssHie o the sensor.
conponents forned or nounted thereon. The sensor 206, )
Af salleaqeniniee2@8 &ifrodded betded thei sene| 206t thiogigh theasubgagie 112. This
is illustrated nmounted on the side of the substrate
aperture didvd BeiprgsstuRasbhitidihe genval HiapBgm fo svplick dtmoppisesiclpiressure as a
to nount the sensor on the other side of the substrate
reference%}e%ﬂret. he prior art enbodi ment, and protect the sensor
th a suitable rigid cover or cap. In that case a

S.P]igégleér is%Pz%%lt(t)clf' pga%ﬁ"s@ﬁ\gﬁt&?@hg : e%fré‘ﬁﬁ% ﬁfr’%&h ?}ﬁgflﬁ% 100.

essary ransm s_sure _
TR ERPE A A

) The passage 204 is substantially filled wth iso@tl ntg
ring of apglfisipmerivgnatesel sidhns sEBergrelast@esoTisareayPheraAlipmptively the
gel such as pol ydi net hyl sil oxane or simlar. The
seal may ibs @l dispengedmmdictiah sush me qgilicede RTV polymer which may be cured before or
after assembly. If the seal is a dispensed material cured after assembly it will also provide weak
adhesion between the sensor component and the dividing wall 200. It is preferred that this seal is
an O-ring or similar so that it has a consistent size and shape and can be subjected to a known
amount of pre-compression when the sensor component 110 is held at a known level within the
housing. The O-ring 108 may sit within a shallow depression 120 around the base of the spigot
116 and be compressed by a small opposing ridge 230 on the dividing wall 200.
The rigid block 114 and spigot 116 are preferably integrally formed of a rigid plastic
material such as polycarbonate. The block of rigid material may be preformed and substrate 112

they are formed onto the substrate 112 using advesive such as a UV curable epoxy or

overmoulding.
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to isolate the sensor fromthe fluid being nonitored

while transmtting pressure to the sensor. A small
wapearctou6136 208 i s provi ded behind the sensor 208CTiSGowgln00047

the substrate 112. This aperture allows the pressure

behi nd the sensor dlaphragﬁfto equal i se at nospheric

PPt afoae idhe T B onck e Apaic WPath 13 o7 lbAee cleorica

housi ng 100. The resilient_ seal 108 flts ar he _. .
signals fropi Getsensps 206y dieseagsniact Rrds oapestavjth edpcty ggf &sltzdﬂ Figure 3) in
Oing of an elastoneric material, such as a fiuoro
the receierd@2.0mer or silicone rubber. Al ternativel y the seal
may be a di spensed material such as a silicone RTV

TROkaceRer WD pbrfoiys feealifidtihal ok dirarfundticar ofithe eevbivpr is to locate
If the seal is a dispensed material cured after

and secuf’eitgﬁ e TRl ¥r bbmPbhdnt Fiften RleRavHE 208 Ak tirdhasip) AghMRe Tunction is to

sensor conponent and the dividing wall” 200. It is

provide ﬁﬁc flga}rl rc%ﬁnec’u%}l Wit e ?}%ut gﬁdsagf f: shﬁ&ra‘i’é 155 B ik e&@tncal signals

consi ste ape and can

st S GEL S SSTEUD TR 9 eSS AR, .
wi thin the housing. The Oring 108 Sit vv|

function &%) DrOVICd APIEGHATLIVT LR0SeAP AETOREN e Ff g %%Plao‘tfa‘fer ingress
116 and be conpressed by a small opposing ridge 230 on

from outshie ltthevassbml@}ywaﬂanﬁmerswfethel gel abc@dm&t_mﬂ@nnremt detention are
116 are preferably integrally formed of a rigid

intended FbAGdd for BRABPledh astedicalenpibynartadatsy bd kebjedtde kxtofnal flushing
rigid material nmay be preformed and substrate 112 they

with saliff &1E@SEDRHRidde substrate 112 using advesive such
s a WV curabl e epoxy or overnoul di ng. Contact pads are

S&d 119&u<{i pﬁ&tgl 1f2§‘:s‘?ze9ftotc?§s %J&%Bﬁﬁ{&lagelt%e s&fsor component

out u ' ng signal s the sensor 20

110. Thg]cg%?}é ontg tgcqrﬁ gs agjgln{(}ect o b @ggte’fl%/ee gel%v%ﬁs of fhe preferred

erforrrs several functlons Aflrst f t f
embodlme@@ anolude glips 1134 vdugh gan secure over edges of ulrl]ecsdb%tr}atg 115 Which protrude

beyond the rigid block 114. The clips 134 retain the substrate 112 against the base of recess 124.
Locating features such as slightly tapered wall portions 314 may be provided at or near the base
of the walls to accurately position the sensing element 110 in place while allowing the sensing
element to be inserted without significant interference.

The receiver includes a recess 214 adjacent one end of the recess 124. This is preferably
in registration below the small opening 208 in substrate 112.

More detailed construction of the receiver component may be discerned in Figure 3. The
end of cable 130 passes into an elongate cavity in body 318 of the receiver. The cable contains a
plurality (for example four) of electrical conductors, and a hollow tube 234 (preferably in the
center of the cable) for providing a vent for the reference pressure leading from the cavity 214 to

atmosphere through the hollow tube in the cable.
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and secure the sensor conponent within the cavity 209

of the housing. A further function is to provide
wehewtwéisal connection with the output pads of PCISG2006/000047

substrate 112 so that elecjrical signals indicative of

the pressure sensed by the”Sensor 206 can be out put

via cable 130. A further function is to pr Vi d . .
AR (i rBiPle T SER COSEIA 278 PSR Slgidh fhe receiver

fromwater ingress fromoutside the assenbly. ) .

body 318TrAesll 3¢ 6 renetiate Hke cyie 136 coddntks eastachavify é@efﬁfpecm’e electrical
invention are intended for use for exanple in a

conductofEIthe 8ableNEhdtoslestitalandtaned] Ohacladds esringarmyd1@rwith a head that, in
flushing with saline solution or other fluids. The

a relaxed cBERHYL Tick ABOHABS bB1t6RSuENceloFthSietedd 104, alhesedontact heads thereby
accommodat e the sensor conponent 110. The cavity has a

press agag% @-fﬁ) gorfbtrg&fpaﬁg ggtdgeﬁ{)uggﬁ‘été ? i‘f‘%tﬂ?hé"ﬁltﬁsﬁucepﬁgseﬁhﬁ@d. wal |'s

ef'erre I'ment include clips 134_mhich
T e BeSE oS uShBn el i Dosbis by ke At Al 302 e

retain the substrate 112 agai hst the base of cess .
engagemalericnt 307 Fipomaeated B8 D0AN S b DK AR HeSTS iage WaSH e body 318 is
portions 314 may be provided at or near the base of . )
formed (fdreexamiples by dnjection aaildinglothiet ¢lementn02s iy #y uppardppgientation as
110 in place while allow ng the sensing elenent to be
illustrated BS SESIQA et F03Ut Waegrit fsimahdd intd en Pegaged positihe an extremity of the
recei ver includes a recess 214 adjacent one end of the

lement 38 ast RipfothRlifY 8serablof thebadyo 1t 'Bliid mubel36B alen restrains
clemen t(%g ?r%tsal I 4popen;png Zorgi n substrate 112. More detail ed

the elem%xﬁ%&riﬂ%%é ?x?ga%%cé%?%ﬁéﬁcjﬁ%\gﬁg%r%ﬁg??g%ﬁom B the surface of cable

scérne abl e 130 passes

150 it e RO P STl e RPSPAPIR o S BREI Gyt el
oo 5 e oS 9 S P e BB e i 232 to
a vent for the refer encemgr essure | eadi nqéf rom-t

he
provide & fluivtpatip¢anneoting theshsiometubh 23t i thereaviy | ALdw A swellibgle penetrates
t he cabl e.

the cable at the cavity 214 to provide an opening to the hollow tube 234.

Preferably a pliable PVC plug 308 is inserted as a sleeve or overmoulded on the cable
prior to insertion into body 318. With the cable inserted into the body 318 the plug 308
substantially fills the open end of the cable receiving cavity. Subsequently a cover 304 is bonded
to the rear surface of body 318, for example by ultrasonic welding. This encloses several
openings that are necessary for manufacturing the body as illustrated. Then the ends of the plug
are sealed by overmoulding, resulting in covering portions 306, for example. Alternatively, the
openings may all be sealed in a single overmoulding operation, with or without the use of the
pliable sleeve on the cable. Accordingly, apart from a bleed hole through the cable to cavity 214
(so that cavity 214 may remain at atmospheric pressure), the receiver is otherwise well sealed

between the exterior surface and the interior of the cavity 214.
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SUBSTI TbFE SHEET (RULE 26) A plurality (for exanple

four) of netal contacts 310 are pressed into slots in
woOheosroees ver body 318. Teeth 316 penetrate thectabb@e/000047

130 and make contact with the respective electrica

conductor of the cable. Edéf electrical contact 310

i ncludes a spring arm 312 with, a hea at, IL.h a ]
Ta edaboeiavesnribl r9cgiver [12&nd s gwgcﬁ%g E‘i@ﬁt%{h é&?&hae gotgptial path for
the recess 124. These contact heads ther’eb&l/ press
fluid ingregab tist repiom afdhe aextsopadgasket is hreferally mraxide hetwgen thettp surface
transducer assenbl ed. The cable 130 is further secured
of the recelVeP 031 hidmelirface endiaiiing wall@eontTheQ2skeEHO4 an gssgutidlytan open
el ement 302 is connected with body 318 by an integral

frame sizIQ& Jg&?shag%@fb ﬁf‘ ithRdhe %&@it}i 509, Qiffesh peRtureX@6Tpized tyaccommodate

njecti nou g’i ng) the €lenent 302 is in an upward
ori.entatjon ascillus r | Q3r bt formed
ot teast RGN TLESE bSO ] AE Rk Oy 10 XA bl o
el ement 302 | ushed past a ,protrudin S
from a si{i@epBRYeLABR TYHEHaEE. 198 SHieh b iRt B0 St in pgoween the
302 in the engaged position. In tEe engaged . osi}_; ipnbl
housing zad teeitpeciveie o8 ey hedasfed knpne afdhe Bpusing ?rrﬁ%el??fe reierably one or
shiel ding of the cable. The el ement 302 is shaped such
both of thBdbuiihg doéseomversimaludeshen hohulenridgp eviieh prrssesalpie the gasket to
when it is in the engaged position, rather, includes a
promote H8b6d1sedB2Fb0exabgié Hetha ifthsoatedantbodonersatriday 123l podvided around
tube 234 to the cavity 214. A small hol e penetrates .
. Rlegcalr ihdRceRY¥I.tY 214 to provide an opening to
the penm:eﬁ:goﬁg)l I ov?/ t ube 534. Preferably a pliable PVC plug 308
hs o lnsent e ChSFi Eded180id N8 pe@ s the housin
VPP R R Rl TSRS 1 PRI A5 :
.inserted jnto the body.318 the pl 30 Lal .
100, witt i 51 G S Soreeinienuien® el T SRR BGUF he reaiive
~ Subsequently a cover 304 is bonded to the rear, surface
locationsoff Be@Hps PBSUrFoMaE KEATREESe BRPESS S (OPBeeioRhe epelver and the
encl oses several openings that are necessary for
dividing wab apa i aknavgn irterfasombye fHdor the geskieti @jandrihe gaskst 1 @higsgompressed
of the plug are sealed by overnoulding, resulting in )
between @RMEr THOridey 11OABtHN Presdesintexherpasket W4 eFwabattosh yyrfackef cavity

124 presses against the underside of the substrate 112. The level of this bottom surface and the
thickness of the sensing component are such that the O-ring 108 is sandwiched between the
dividing wall 200 and the top surface of the rigid block 114. This provides an excelleﬁt seal in
the region of the aperture 202 without affecting the isolating gel 118. The sensing-component

does not press against the perimeter gasket 104.
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openings may all be sealed in a single overnoul di ng
operation, with or without the use of the pliable
wehemwesidn t he cable. Accordingly, apart from acbiseeaes/000047

hol e through the cable to cavity 214 (so that cavity
214 may remain at atnospheriic pressure), the receiver
is otherw se well seal ed between the exterior surface

' rior of the cavity 214. To seal between the

WHATI?%%%P@%% and the dividing wall 200 (another

potential path for fluid ingress to the region of the
sensor) a gasket is preferably provi ded between the

t f f th ver 122, ur f f
Lo aghrdich RE Rt o RS Ret A biSad 21T %0,

open franme sized and shaped to fif .within th avi .
a howinghavingn ikkbeantacs regyer. & CAuYY #Hlﬁéc'%%@%ﬁgﬁa%‘m% region by
| east the rigid block 114 of sensor conponent 110. The
a dividingjsval eandrenapeonregheomgh shepdividingrwelLif r om a si l i cone
rubber or RTV polynmer. The gasket may sinply be
a Sandvicehpdnhrtisesed tihesaidousitngndrivvingea swbwiate parrygng a pressure
may be bonded to one of the housing or receiver.

sensor, aﬁﬁea{ ﬁgﬁbk%peﬁem@&k heduntad of heidnabsiratg iaclddingceiswdace facing said
I ncl udes an annul ar ridge which presses into the

dividing %%ﬁtljg ESP%?% g'roﬂfrrr%tl d.sﬁ‘rf&%o&te?ﬁg‘{gg infePEai@%pEMRILE, ddd 4 BSssage extending

enbodi ment a riddge 128 i s provided around

th erineter, of t face,of , cej ;
trough sgiCusttedt <48 FppybPiesRE R rebiofop SRRk, HlErsseee filld with
122 is clipped into the housing 100, with clips 136 of
a pressurg FanHBiliIGHeEHFagi ng abut ments 138 on the recei ver
body. The relative |ocations of the clips ensures that
atrbslicit saelalocate arowndrsaid epigefpandasandwiched defueea sid suppgrt block
the dividing wall 200 is a known interference fit for
surface ahtl@aid Ak éing WoMl; andl t he gasket 104 is conpressed
between them The ridge 128 further presses into the

298 KRY sdQffed hResh1@hb@ThE WoldeesHd sarui tompdenpiresis@sagainst said
agai nst the underside of the substrate 112. The | evel
. AT sHifeace and the thickness of the
Sed’WﬁQ%%égﬁgoggk%@%Ent gre such that the Oring 108 is
sandwi ched between the dividing wall 200 and the top
surface of the rigid block 114. This provides an

excel | ent seal | o - . . .
2. A transducer as cla?meé 1nn claim 1 wherein said resilient seal is an O-ring fitted over said
spigot.
3. A transducer as claimed in claim 2 wherein said support block surface includes an

annular depression around said spigot and said O-ring is seated in said depression.

4, A transducer as claimed in claim 1 wherein said dividing wall includes a small annular
ridge around a periphery of said aperture facing said sensor component, said small annular ridge

pressing into said resilient seal.
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the region of the aperture 202 wi thout affecting the
i solating gel 118. The sensing conponent does not
woresdaigai nst the perineter gasket 104. WHAT | BCTSARodED00047

IS: 1. A transducer for neasuring the pressure of a
fluid, conprising: a housidg-having a fluid contact
region, a cavity divided fromthe fluid contact region

5. Aoyamsddiariadicgmedlid claiandl vahereip eaid veceivieh hasugtecedseof size and shape to
dividing wall; a sensor conponent |ocated in said

accomm&@ité %ﬁd%ﬁsd’i%ﬁn%n@nts ghiatdend® deaiporbntdis acPoreB®Usted in said recess
sensor, and a rigid support bl ock nounted on said

and a sescldpﬁtrléﬂﬁlt' sréﬁi WL DA gr s AGEed 88H NGt firdarfll Vdid I H¥sing around a

a spigot from sal ace extending Iinto said
and a passage extendi ng through said spigot

Imnphﬂ%ﬁgs%gfﬁmghpport bl ock to the sensor on the substrate,

said passage filled with a pressure transmtting

medium a resilient seal |ocated around said spigot

and sandw ched between sai d support block surface and )
6.  /stpubddpariadictegmed lin claim§ whareip et ga@st aeciseid haysingsad gaid receiver

housi ng, hol ding said sensor conponent in place
include @gailbaimsairitigs dading thietdthes aif daid hogoing hmd satitenped said eidge presses

2. A transducer as clained in claim1 wherein said

into Saldrsggéﬂd@mlerﬁgagl is an Oring fitted over said spigot.
. A transducer as clainmed in claim2 wherein said

support bl ock surface includes an annul ar depression
around sai d splgot and said Oring is seated in said

ARGt AT B Tsin e
iy 05 SR BEL BRI 2oL BBl R s o s

into said resilient seal.
communication with said recess.

8. A transducer as claimed in claim 5 wherein said sensor component is clipped into said
recess in said receiver and said receiver is clipped into said housing, with the clips between said
sensor component and said receiver and the clips between said receiver and $aid housing being
located with respect to their respective components so as to locate said sensor component within
said cavity in a position such that said resilient seal is sandwiched between said support block

surface and said dividing wall.

9. A transducer for measuring the pressure of a fluid, comprising:

a housing having a fluid contact region, a cavity divided from the fluid contact region by
a dividing wall, and an aperture through the dividing wall;

a sensor component located in said cavity and having pressure sensor, a rigid block

including a surface facing said dividing wall, a spigot from said surface extending into said
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| I BSTI TbTE SHEET (RULE 265. A transducer as cl ai ned
in claiml wherein said receiver has a recess of size
wandeheape t o acconmpdat e sai d sensor conmponenPCTSE2@6/000047

sensor conponent is accommbdated in said recess and a
second resilient seal is sgww ched between said
recei ver and said housing around a periphery of said

aperture, 'aB8 @hssale eﬁtehﬂi&@&ﬂﬂdﬂ%h s@id splgdt aidlsaid bldcki 1the wérBoesand passage
at | east one of said housing and said receiver include

filled with a3k lre #A0Lh Afing hd@Rin{;aci ng the other of said housing
and receiver, and said ridge presses into said second

resilient,seal. 7. A tr [ . i ' l1Qi
s garal robleraes gt Spt AL arRiGleB IR Baf R sirface and
.. . .said cable includes a hollow tube extending along its
Smdd“”@@&@@ﬂ%m%hd said hollow tube is in gases conmuni cation
with said recess. 8. A transducer as clained in pIaLH1 ..
nBanshier diolfling Faid sersos compaRIt & Place agpingpail peal.gvidlys3id spigot in
recess in said receiver and said receiver is clipped
said apertudé.0 sai d housing, with the clips between said sensor
conmponent and said receiver and the clips between said
recei ver and sai d housing being |ocated with respect
to their respective conponents so as to |locate said
i dity ' belsMiel 1 Re®i irB fRdd dver said
10. Afﬁ%{?@écg:f gy?lggll? |1(rel\r/1‘\£ltlatds?leg]aI“ﬁ‘;lié)ﬂse gls%%ﬁsgﬁkelgse%et ween sgi d
support bl ock surface and said dividing wall. 9. A
transducer for neasuring the pressure of a fluid,
conprising: a housing having a fluid contact region, a
cavity divided fromthe fluid contact region by a
dividing wall, and an_ aperture through the divjdjng
11.  Ansmnsdugersasnelgimesbirpeleint 10 vhgredy spid ‘%a?la sfRget WL\*HES an annular
havi ng pressure sensor, a rigid block including a
depressi@iarbaksaichspigyf apdisgiddd-vindiingpated|in said dspiegen.f r om sai d
surface extending into saidaperture, and a passage
extendi ng through said spigot and said block to the
sensor sai d passage

12. A transducer as claimed in claim 9 wherein said dividing wall includes a small annular

spigot.

ridge around a periphery of said aperture facing said sensor component, said small annular ridge

pressing into said resilient seal.

13.  In atransducer for measuring the pressure of a fluid,

a sensor component having ceramic wafer including a pressure sensor, a rigid support
block mounted on said wafer, a spigot extending from said support block, and a passage
extending through said spigot and said support block to the sensor on wafer, said passage filled
with a pressure transmitting gel, |

a resilient seal located around said spigot and sandwiched between said support block

surface and a housing.
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filled with a pressure transmtting nedium a
resilient seal |ocated around said spigot and
weoeanmbwoeized bet ween sai d bl ock surface and sai #CT/SG2006/000047
dividing wall; and nmeans for hol ding said sensor
conmponent in place againstléaid seal, with said spigot
in said aperture. 10. A transducer as clainmed in claim
14.  AS%raReiRt as shided ¢siclairert3 whatini sidresilient sepl fis i Edriog &itted over
said spigot. 11. A transducer as clainmed in claim10
said spig herein said block surface includes an annul ar
epression around said spigot and said Oring is
seated in said depression. 12. A transducer as clai ned
inclaim9 wherein said dividing wall includes a small

annul ar ridge around a periphery of saj t .
15 A eTAg s da SOl B oe Eoeukp shBbet SRR Hhfies dadudes an
cgr essing into said resjlient seal. %3. l’H a transducer
annular depressiemangrne sid ipigpt anksgidspigot s septeddn sajd dgpregsion.
conponent having ceram c wafer including a pressure
sensor, a rigid support block nounted on said wafer, a
spi got extending fromsaid support block, and a
16. AP@s&dge:rex tedigicd dn chiimubhwhateth & pivgdihg aved] bas al smaP ponvlar ridge
bl ock to the sensor on wafer, said passage filled wth
SRR it Uabidg Otd séhsbeShhipsidntseall dndbbsthlar ridge
around ﬁpgﬁ sa??d&fs%ng{I and %andvvi ched be%pvveen sai d support ¢
i BF S fnd a housing. 14. A transducer as
in claim13 wherein said resilient seal is an
Oring fitted over said spigot. 15. A transducer as
claimed in claim114 wherein said support bl ock surface

i ncludes an_ . . . . . .
17. A transducer as claimed in claim 13 wherein a receiver has a recess of size and shape to

pressing ?J:t(g I(s:alr(lrcé gel'é

accommodate said sensor component, said sensor component is accommodated in said recess
and a second resilient seal is sandwiched between said receiver and said housing around a

periphery of said recess.

18. A transducer as claimed in claim 17 wherein at least one of said housing and said receiver
include a small annular ridge facing the other of said housing and receiver, and said ridge presses

into said second resilient seal.

19. A transducer as claimed in claim 17 wherein said receiver includes a transmission cable,
said cable includes a hollow tube extending along its length, and said hollow tube is in gases

communication with said recess.

20. A transducer as claimed in claim 17 wherein said sensor component is clipped into said

recess in said receiver and said receiver is clipped into said housing, with the clips between said
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annul ar depression around said spigot and said spigot
is seated in said depression. 16. A transducer as
woheicrmeéeizsn cl ai m 15 wherein a dividing wall haEeTaG2006/000047
smal | annul ar ridge around a periphery of an aperture
facing said sensor conponett,; said small annular ridge
pressing into said resilient seal. 17. A transducer as .
sensor cozhpdnBRichnidnsatd siceiviBanhtheailips detveeriszidrretrverandeniklsousing being
size and shape to accommbdat e sai d sensor conponent,
located ‘wﬁﬁ’a&gs&%@%%ei? PEPERBRL confpoR&RS BIRIRY [06att Baid dbkor @6@ponent within
an second resilient seal is sandw ched between said
. recejiver,. g !
soid cavisCEEL BGHGEN SuctPlid, DGR SO Ao e sabShport block
wher.ei.n.at | east one of said housing and said receiver
ﬂ“ﬁweapﬁﬁ¥§38“ ¥Rt annul ar ridge facing the other of said
housi ng and receiver, and said ridge presses into said
second resilient seal. 19. A transducer as clained in
claim 17 wherein said receiver includes a transm ssion
cable, said cable includes a hollow tube extending
along its length, and said hollow tube is in gases
conmuni cation with said recess. 20. A transducer as
claimed in claim17 wherein said sensor conponent is
clipped into said recess in said receiver and said
receiver is clipped into said housing, with the clips
bet ween sai dsensor conponent and said receiver and the
clips between said receiver and said housing being
| ocated with respect to their respective conponents so
as to locate said sensor conponent within said cavity
in a position such that said resilient seal is
sandwi ched between sai d support block surface and said
dividing wall.
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