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1 Device for determning a physical value of a liquid
flowwng in a pipe 5 The invention relates to the
determination of a physical value of a I|iquid flow ng
in a pipe, without contact with that liquid. Crcuits
are known for certain liquidg, in particular

bi ol ogical liquids, in which the conponents in
contact with the liquids are single-use conponents. To
know the pressure of the liquid flowng in such a
circuit, a 10 connector has already been proposed for
i nseDevize fondefeemiipg a physivat halukefla lipdidl flowingyvia a pipat
connector conprising an internal passage extending
between two apertures for inlet/outlet; a flexible
menbrane formng a wall of that internal passage; and
fastening nmeans for a pressure sensor in order to
attach The ihe¢ntin relateshie thendeerminationacfpagiftysiwal ivalue of a

whi ¢ t ensi t S, i ont act th the 15
"ﬂwbiw@&iﬂ@?%wﬁ'ﬁﬁ@m@ B{Nﬂﬂih%%&h%m char act er of
the menpiangs aFehI?nd)\K)F\ %ﬂ%rtanﬁ)h&@l%rlﬂ rﬁirhétﬂ&r SIBRIYREA Afuids, in

(pi pe pressure) may be transmtted to the pressure
wictsthe, cophgonmends $ucentashwish tla@hquuds aEe aEate- Mh@sﬁ@@@oﬂﬁ@ts

commect g KRR D rrBRE . JBMRP gyl b 5 et o

cbRRe®bPHAS bﬁea@{/ b@eﬁ@(bﬁ@sefcpﬂbr {HdeBtiaTi ini the pipdilm which the llqwd
tenperature of a liquid flowng in a pipe conprisi

ng,
ﬂpwa; tlnateccmrmcmremm@ﬁé@g @évnt@@al@@Sﬁgeeeﬁ@rédmg between two

ﬂgf e |8Ie‘f/o gL, Cg‘feﬂﬁl ¢ hehb geﬂ'?e g%r?rﬁxg%?ﬁn of fhat intemal

pa@sé‘g@lm fasteniey mexmatfact pﬁeﬁsmre aedson mLorder Bmtdach the latter
devi ce conpri sing: - a sensor for said gﬁ%sl cal val

to the ©9ARBEOHIN PoPPSitiantinWiieh disi sensitye '%MPPQCEQV““ the

WEE passage extendi ng between two apertures,
ﬂ:e)@q? Heéxi '?@Emsrrbrane for a pressure sensor, formng a

wal | of Thafksatod thet ftexilble pbsmater; ofirtde- memsbranéothe internal
pfrgssstu?g Ior}%hg %o?mseg osro(rp|poenfor9esssalre r%g)r/] ec{rgrqémitted to the pressure
sensor.

The pressure sensor can be re-used whereas the connector inserted
into the pipe is, like the pipe, a single use item.

The invention is directed to the provision of a device for determining
the temperature of a liquid flowing in a pipe comprising, like the aforementioned
device, a single use connector.

To that end it provides a device for determining a physical value of a
liquid flowing in a pipe, without contact with-said liquid, said device comprising:

- a sensor for said physical value;

- a connector to insert into said pipe and comprising:

- an internal passage extending between two apertures,
- a flexible membrane for a pressure sensor, forming a wall of
said internal passage; and

- means for fastening said sensor onto said connector;
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2 characterized in that said sensor is a tenperature
sensor fastened to said connector with the sensitive
part of said sensor turned towards said nenbrane.
Thus, the device according to the invention uses, to
determine the 5 tenperature2 a connector simlar to
that of the aforenentioned device to determ ne the
pressure of the liquid, this connector conprising in

e ticul ﬁéra%terfea)ﬁh Wﬁt égi(]‘i“gﬁﬁgﬁ' iB a0t afLRe%%ﬂ@Slr fisfened to

th a préessuré sensor

saldr mbhﬁeagr witte thé esersitevengaior aﬁe;aidarsemsoprtaﬂsad gowards said
sensor is also capable of cooperating with a
n’t‘%ﬂﬁ@”@t ure sensor, 10 particularly but not

exclusi ygly tﬁ$ H?gléié"é\?&btcglﬁ%tt!?ethéﬁﬁ\‘?&ﬁfoﬁdufs@@ttW étefine the

out bel ow. g the sane connector to
teteperatures aheorme&m;u;stmdﬁr tq Hbat iofjuihe¢ Bfereimeantionedhdevice to
odeterm eraturethere

BEEIEF ahe Ese il ok Wi PR Bl D S Ao B Ropdtiguiar @

frekibr h{én@&ané%rbmé@web@ﬁér@tb WK aaprébélgﬂeesér%r
circuit. According to preferred features: -

sensor Mhpugbeti BaYi ey @dlrmrmrm@rféewlgb@erah@ng for a

sheat h | o f
FFOSA) S SR A%k SUhelt oA 01t 8RR soncor,
pAPEEUIAME bub Abtl eRtlatwelebydmgictnaited thet prferredifdatubds set out
menbrane and said sensitive part to stiffen said

rane; - said sensor conprises an obturating lid

for med ffh%n?g%{‘ @%ﬁ#ﬁthef éérWe et drqgcd’é/tgjé)ﬁﬁﬁw% fh'éepressure of

face of 'sai fned towar ds Sa

tﬁ@llld{udfﬂowmgcmnmei sipe orEtarL‘aeténmnpdhettempemgtw;altlderem makes it
sensor rel ativg}é sai d connector in.order for,said

nosgile te fakec Advantaqq t A acsenanigs Ofi gcalss AdmAamimplified
im ?éarhgnt%%htféroé‘bfr‘ng!)u §é‘§|r&9frp” se a shoul der adapted

cooperate 1n tnent wth a collar; - said lid
has consﬂtmrdlegﬁcsprefetrgadlfeatums tenperature range from

4 to - said sensor comprises an infrared temperature probe; and a
sheath enveloping said probe and comprising at one of its longitudinal ends, a
stiff plate provided with an aperture; said plate being disposed between said
membrane and said sensitive part to stiffen said membrane;

- said sensor comprises an obturating lid formed from an opaque
film, said lid covering the face of said plate turned towards said membrane;

- said device comprises means for positioning said sensor relative to
said connector in order for said lid to be in contact with a face of said
membrane;

- said positioning means comprise a shoulder adapted to cooperate
in abutment with a collar;

- said lid has constant emissivity in the temperature range from 4 to
40 degrees Celsius;

- said sheath comprises a cup and a cap assembled together by

screwing;
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40 degrees Celsius; 30 - said sheath conprises a cup
and a cap assenbl ed together by screwing; 3 - said
cap conprises a breech of which the back is forned by
said stiff plate; - said probe conprises a head

accommodating a converging | 8ns; - said fastening

means conprise a tapping adapted to cooperate 5 with
a screw thread; and/or - said connector is disposable

wher eas_ S%G c%%nft{?ﬁ%ﬂléeiﬁ yraabh of théhe’{tﬁ tﬁﬁél@%ufo‘?m% bc}/ said

t he i nven e continued w det ai |
sﬁifepmw,pu on of an enbodi nent, given bel ow by way of
illustrativ ref erenc

but | t
Lo the acbaaoNe ROTBTSer RIS S Rdatiid 8 caRl SRt Rns:
is a cr °S§?|8ef%§fe‘?1"hg3fmé‘ar¢oe\€bﬁﬁ>rlfs@ra ‘156;%?" L ed 6 cooperate

pressure 0O 'iTquid flomng I'n a pipe, evi ce
\Ahtelawgcmmmad‘ @ndfdre under standi ng of the invention;

- Figure 2 is a cross ect| of the dewvic ord

Lo the ~i sadonoRcttE IREpyAe Wnarads S GsRE e kbl
per spectrh¥ediscRuRf df ntheC amrattiodr waf roe bde:\dn@ﬁuQ(ﬁ with the
Figure 1 and the device according to the inventio

dstaglaﬁedesqr@tlan Srarpembodimenbvgiven tielov dyi way eﬁfcltbwra#@{e but
to
oo ATy P T p e Bbyngy. oy

devi ce acFRyule Ny iso at rosgrsectiorof andevicéi fpur det@rintniag the

perspective view of the tenperature sensor of
pressure hef s disiisl dlowinat it arhRirgeheed ?Y'P%s?‘?'ﬁge&g?{‘r‘? for the

Fi ible to determ ne the ressure
ugpgggtﬁriw%ﬂg?ffrfeofnbem p

wing i a pipe. 25 It conprises a
di sposabl Figupan2cisora crbesisestion o the f devicd| acqirging to the
ir?\llesn?ion;

- Figure 3 is an exploded perspective view of the connector of the
device of Figure 1 and the device according to the invention;

- Figure 4 is a perspective view of the device according to the
invention;

- Figure 5 is an exploded perspective view of the temperature
sensor of the device according to the invention; and

- Figure 6 is a perspective view of the temperature sensor of Figure
5 in the assembled state;

The device illustrated in Figure 1 makes it possible to determine the
pressure of a liquid flowing in a pipe.

It comprises a disposable connector 2 to insert in a flexible pipe, also
disposable, as well as a pressure sensor 100 adapted to be partially received in
the connector 2.

The connector 2 will now be described more particularly, with the aid
of Figures 1 and 3.

The connector 2 which is of T-shaped profile, is provided to be
inserted in series in a disposable flexible pipe. It comprises base 4, an 'O’ ring

seal 5, a membrane 6, a stiff ring 7 and a tapped screw 8.
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di sposable, as well as a pressure sensor 100 adapted
to be partially received in the connector 2. The
connector 2 will now be described nore particularly,
with the aid of Figures 1 and 3. 30 The connector 2
which is of T-shaped profiled4 is provided to be
inserted in series in a disposable flexible pipe. It
conprises base 4, an '0' ring seal 5 a menbrane 6, a

ol de Ir|o RE Badl'd & Bﬁﬁﬂ?‘gfﬁcﬁlﬁ%& rflateridl® (A8 €a pdipRpylene

nol ded ICS materi ere a polypropyle
cop@szirwmtmmt |ba'eS|sEantes|ganana radiatjamrat ccadpmesoa)stra@ht pipe 10
or.m n an intern

U G0 hisTa3k ARG TLEReERng S EaT 4P aper oS for intetioutie
1'1”'19t é\FH’:I'tér?‘éblmélthelﬁqlf'ﬂﬂdtoe\‘lé\ki)I ind@et R bbﬁh’écﬂof Q. fTIﬂW internal

i hside the confector 2. This internal passage 13
phssage1 3 ¢ heteanit canstary csess- SQﬂiIODdQQM@ﬁn theape um‘e‘sand 12.

of the SnRRACE: 1P IBRRR ARG NEeReT o]y of e EbhBbtor 2
bt AbesédtRrisPbe aPlRBosale ﬂ‘émbeﬁlﬁé4twc15upples 14, 15 are
di sposed at the apertures 11, 12 of the pipe 10 The

disposed aklthe aperwicssts 12 Bdle Piee #i ch is di sposed at
the Cenﬁ'bgbboavajeo g%htco% 988 PhoGI thJF\elsl thfs%ld A¥aht central

17 of t N oct agona er cr
paqcﬁfltn@pwt@neas |ts i nner side forrrs a blind tapping

18 (Figure 3) provided to cooperate WlththeS{ w, 8.

The bot b teerst wallat 7 p¥fwine1 Boyki1§ubas ap grigogna outer’ cross-

seQfi) \A?rfaeﬁ‘ tt%ﬁnﬁe\!ll élﬁ@r fak £BMd T%o&?r%] Z@me % prowded to

rssues !n |ntern passage
caopen‘aéweitMelsmr@ﬁ&ross section by virtue of whi ch

he |
(R T BLRREDa B b e AL s
ge“ anQ:eT'\ﬂ%LBSF Z@Qvlﬁéﬁjlé%ﬁéé ihtoehehRletnNfpdskage 13. This bore

phery, bottom 19 al so conprises an annul ar

20ehes s &latively targarcrosssapiah byoddue 26 vdueh il liqig present in
tég v |lsf30rg)lljw lnLg{JS y reng/(/gé)kltﬁe%lqwﬁg%tt ?rgpﬁgd in the bore 20).

On entering the bore 20 and over the whole of its periphery, the
bottom 19 also comprises an annular recess 21 having an L-shaped cross-
section.

This recess 21 thus forms a groove 21a adapted to accommodate
the 'O' ring seal 5 and a bore 21b provided for the reception of the membrane 6
and of the stiff ring 7.

The seal 5 is an 'O' ring formed from an elastically deformable
material (here silicone).

The membrane 6 is formed from a flexible film of single layer or
multilayer plastics material (here linear low density polyethylene (LLDPE)).

The screw 8 is of molded plastics material (here a polypropylene
copolymer that is resistant to gamma radiation). At its opposite end to its
hexagonal head 25, it comprises a central cylindrical bore 26, of the same
diameter as that of the bore 20.
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the "0" ring seal 5 and a bore 21 b provided for the
reception of the nmenbrane 6 and of the stiff ring 7.
The seal 5 is an '0" ring formed froman elastically
deformable 25 material (here silicone). The nenbrane
6 is fornmed froma flexible 6ilmof single |ayer or
mul tilayer plastics material (here linear |ow density
pol yet hyl ene (LLDPE)). The screw 8 is of nol ded

ol yet | |
Phar i s et Al I Rlof ey 28 e “RPEN T e pises @

tapysing @7i (Figurd® 1hexkbgjosfaredieadidtbeter whichmissuseat és head 25.
central _cylindrical bore 26, of the sane

' t
that of THReSHBNEE Ao @m@f%%éﬂn@"%ﬁ%ﬁlagulgé%z?ﬁig?%% ot the
j%i%g)z&é\”&gﬁtﬁ&bsyé 86 GRARKE 8f5pidg bappi ng 27 (Figures 1

greater dianeter which 1ssues at its head

25. Th@hsmmeunthgoktbeconpettoe will rownbe desetierd.der 28
situate

at.the junction, between the bore nd _t
t appi ng 19, f'répirtﬁB GRS REp%F'n(ghQ‘ecgﬁﬁ'QQtsﬁa%g’ \%q 'i“eﬂ'g%a”e 6
R HE S rRRA7 inthe BddeS4, step consists of placing the
"0" ring seal 5, the nmenbrane 6 and the stiff ring 7
in the dhis, ther'Cf ing, saaleb i9 first afall dasented éntpiﬁ%gt annular

f alls,i [ i .
dhenth 1" 354 s el BB pRHpRE YL AR KUY cpllrs the
eriryestt the 18dret 20 aharthe 20 @il sthes5 '(Pigure rg. sastly, the stiff ring 7 is
(Filgure 1). Lastly, the stiff ring 7 is placed above
Rlacethabpyatie membiangcond step consists of screw ng

the scr aied sbBlid I Rohbidis LRAARINSIRS sbRRY BiRohe biind

to fasten e € SCrew ances in
tappingai@ofithe Baisert id fasten theerembdar3®6. 15 cones into

cor ew nd T EeNe S Rt BSSABRNGY 16 1ALl ih: ree end 30
G boRrel Wnihagle g, TR0, PSS LS, Lo

di r ect | yTregaontnuatioa ofetner sarewtngvthierh leasisl t theskompression of
the 'O' ring seal 5, the stiff ring 7 making it possible to avoid the free end 30 of
the screw 8 coming to rub directly against the membrane 6 which would risk
deteriorating it.

Once the screw 8 has been tightened, the membrane 6 forms a wall
of the internal passage 13.

The face 31 of this membrane 6 is thus in direct contact with the
liquid flowing in the internal passage 13 while its opposite face 32 is isolated
from that same internal passage 13.

The mounting of the connector 2 is thus terminated (Figure 1), the
membrane 6 being situated in register with the bore 26 and the tapping 27 of
the screw 8.

The pressure sensor 100 will now be described.

This comprises a pressure probe 101, a generally cylindrical sleeve

102 enveloping the probe 101 and a hollow screw 103.
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deteriorating it. 20 Once the screw 8 has been

tightened, the nenbrane 6 forms a wall of the
internal passage 13. The face 31 of this nmenbrane 6 is
thus in direct contact with the liquid flowing in the

internal passage 13 while it$ opposite face 32 is
isolated fromthat sane internal passage 13. 25 The
nmounting of the connector 2 is thus term nated (Figure

1), theq, é%ﬂglﬁ' p@'ﬂﬁ éé@gﬁ%%jait IlﬁﬁﬂéaﬁtrﬁétaWbEHy 104, an

t he bore appi n e screw 8
anhalaswwaselﬂsopro]ékﬂmg At thi&)\pehphehe/sof the dodyh1@4 as well as a

egbiaae: 106 siated 8t 38 ot 8% bRatydparg TS hesegy 198
and a h?héolﬂbéfrﬁy\ﬁ 1rq)cﬁ,lse@ aTPR)dérsgﬁf%UH@viééomnclpl:onverts the

corrprl ses a C i ndrical neta , an annul ar
nmco)ldnaent&@stl’m membnang 1896 inteea p@nnabrmrgseﬁtlngrtbe [poessUre 4

onor t ullf T cpRats &k o hectrelBirie toehdfie Bretilie prae 107

a"l’so%@rﬁﬁﬁ%é‘g RS IE M Qt)?Ct@féh%lbléS ittthebe Bupplean®ith powler and
he nmenbrane 106 into a si %rg\e representing the

q@ses%th\eéranqmlsﬁ@ndﬁﬁb@sm@a ntdyithe precassiitedeies. t he

pressur r 0] S e e,

107"t o SHBOFEEYE 197 08 BubSTmeR, Remrafib2arafi? s &ube, 1020
schevdd heshaad cdopdhnatira) guital theseuilar b1305t tee prevent sreinstational
device. The sleeve 102 is forned froma barrel 102a
raw;ehraeﬂﬁ]ttméh%zbbe 101 selative bp thegdedvae 184d cooperati ng

w t t . r i .

ot e B 8L SR e 452025 W B RATRRhrises
& prectingscsikani 108 adbpteidhio abdtetheOsipulder BAuof ¢he I:OEaector 2 to

ARBNdBE Bl £08 BhABCRIGR S H A OPR D NGRS Merhbiane 6.
ey and" 8,105 BVE7SHES BEOL 1A% AaBhaalpe dameer
|§®@rpsllgmlycgraatm thaanthiecouter siareeter of itightulye dﬂgbtselﬁh that the
scréiwn |st2 ;S)tgzﬁo s?de agnegrthagt bhee1déf)be 102b such that the

On its outer face and at its opposite end to its circular head 110, the
screw 103 has a screw thread 111 provided to cooperate with the tapping 27 of
the connector 2, so as to provide the fastening of the pressure sensor 100 onto
the connector 2.

The putting in place of the pressure sensor 100 in the connector 2 is
carried out simply by disposing it such that its membrane 106 faces the
membrane 6, and by inserting it into the tapping 27 and the bore 26 of the
connector 2.

The movement continues until the collar 108 comes into abutment
with the shoulder 28, the membrane 106 then resting against the face 32 of the
membrane 6.

It then only remains to screw the screw 103 into the tapping 27 in
order to provide the fastening of the sensor 100 in the connector 2.

The position in Figure 1 (assembled device) is thus attained.
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screw i s adapted to slide along that tube 102b. On its
outer face and at its opposite end to its circular
head 110, the screw 103 has a screw thread 111

provi ded to cooperate with the tapping 27 of 20 the
connector 2, so as to provid& the fastening of the
pressure sensor 100 onto the connector 2. The putting
in place of the pressure sensor 100 in the connector 2

is cargkle ' i i T 1
o TS a e, HSTRL R ABERNED LBy B 11 of
sehsbM @0 thsoweredivig ti7cabld 10@e bore 26 of the 25

connector 2, The vement continues until the caql] ar
or gh ads to the

108 conmgdei kgud BSSY{et i'f?“l"ﬁ@ IBh GeNesEe
dmégﬁ)zu %fgﬁ??%ﬂbfa‘ﬁ%t(?ﬂﬁe%ﬁb@&eﬁdéeoff ikieh3g afo tbhRduce the

_ en onl'y remains to screw the screw
def@matiom dfitbe tagrpbrame2i06 of thaPressiee seospr ®00.de t he

bost £ 1 orl T eogTRESH of esBRmIbER <108 Busomistiagliay Heprobe 101
ithbt 8l §8Hal fepréSe Qﬁ@fﬁr@@sd}éeéﬁbﬁ@ lidelce FisWmdan the internal

evice,” the probe 101 of the sensor 100 is powered
pasaagdef ebtennegior Zthe |i qui d under pressure fl ow ng

in the nnec I th ' f: :
monbr and 18 SRl ¢ eeBRfifn I FypMfhiE Wrich Binislfated in the
dsRembled ettt Figoredf 2tdiel e muieseit PoSsible ttbalgiemsiaar avithout

sensor 100. This deformation of the nenbrane 106 is
contadsr thedemperatarepbadayidflowing i aPfIgynal representing

the pre i Ui daf : . ;
passage IogoTRECes A Ganpebb2 astbficod ehlier Bufdiled here to a
rehesdbhy emperatiredenboed. is illustrated in the 10

o det er THeEANSA BUl O on (e bockiit] B ikt gise Band 6.
e TRLRRSET 3 Brifiool ao RS RTE RG] hoan 1
drosieping saéd pestsord03an obturating lid 42 and a hollow screw 43 with a
round flat head.

The temperature probe 40 comprises a generally cylindrical body 45
onto which is screwed a head 46 in the form of a hexagonal nut.

The body 45 and the head 46 of this probe 40 are hollow and each
have an outer wall here of stainless steel.

The head 46 accommodates a converging lens enabling a detection
cone to be defined of which the point (corresponding to the focal point of that
lens) is situated on the lid 42 when the sensor 3 is assembled.

The body 45 houses a detector sensitive to infrared radiation as well
as a processing device which converts the radiation captured by the sensor into
a signal representing the temperature.

At the opposite end to the head 46, the probe 40 also comprises a
flexible cable 47 to enable it to be supplied with power and ensure the
transmission of the signals sent by the processing device.

The sheath 41 enveloping the probe comprises a cup 41a adapted to
cooperate by screwing with a gap 41b
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The sensor 3 will now be described wth the aid of
Figures 5 and 6. 15 The sensor 3 conprises a
tenperature probe 40, a sheath 41 envel oping said
probe 40, an obturating Ilid 42 and a hol |l ow screw 43
with a round flat head. The8tenperature probe 40
conprises a generally cylindrical body 45 onto which
is screwed a head 46 in the formof a hexagonal nut.

20 The b %uésﬁﬁlaanﬁ%rbgﬁs&%d?yi'rﬁdﬁ&?ﬂrﬂ%lﬁ WaIPRe 4HY Qrb%ttom walll

hol | ow an an o ere of stalnless

56t eel. The head 46 acconmpdates a convergi ng Iens

enabling a detectio cone to be defined of_whic

ooont (To elmaval 58 Wk & sUaHSEGRRg. T harovgedSor the

n the sensor 3 is
péézﬁ%%@%ﬁ@%ﬁfﬁg H(?gp%e%tﬁses a detector sensitive
to i nf r hedylindticat ivall 48 hesl & sceaw dhieadced diapgsedinciés outer
ich converts the dlat ed by the sensor
fﬁ“?ﬁ%nd QPE?‘ BH%‘I’S"Qee%? ‘F@PO( &Paﬁ ﬁpperat ure. At the
opposi t §ngndpt /18 Bén'lb?léés”eﬁbréé&ﬁ 58 ahendGhtal 1y a tapped collar
conprises a flexible cable 47 to enable it to be

56uppvided taicoapgratewithibie saeaw éhrend 5230 transmi ssi on of

a1 envel DR ERGRAN IR IS E BT AT B o ot B, SR8 Bwich
aCaIRRMdrederiive SW(EE?LI&Q 2)iig Forendhip élriatibe &1e ﬂihssagqooﬂtheanfrared
co rlsesac%é rical main wall 49 andabottomwall

cnhéowﬁtsé gansitive pPRELTdhe detasterrof dpe RIoRe 44.
pr ovi deq Loy Egﬁ 55@1?@1%9@\0?«%51%%%%3@&% blt¥ dltag‘%tgfz 88nhat of

40. 5 The cylndrlc as a screwthre
tieé sqytinedcainwall stouf ehe @ ettan dthat outes dippretet encmadvero being

%Qﬁmﬁ%@égﬁrﬂ?ﬂa&o? gwp-rhe@j%%g‘é ]2653%%%&9}}2% o? ber goennec or 2.
cooper At itlrting %4?Wstﬁ1ér%a%rrﬁgd AR é?ﬁ%FaQLfJeté?dﬁeSNe film

I
bre forns a’st |ate 58 at the cen
(Whtiecd)f polyimide) of which the emlssmty is constant in the temperature range

from 4 to 40 degrees Celsius.

This lid 42, of the same diameter as the plate 58, is bonded to the
latter so as to completely cover the face of that plate 58 that is oriented towards
the membrane 6.

The screw 43 comprises a through bore 60 of which the diameter is
very slightly greater than the outer diameter of the cylindrical wall 49 of the cup
41a such that the screw is adapted to slide along that cup 41a.

The screw 43 has on its outer face and at its opposite end to its
circular head 61, a screw thread 62 provided to cooperate with the tapping 27 of
the connector 2.

The assembly of the temperature sensor 3 is made in the following
manner.

The cup 41a is first of all engaged in the bore 60 of the screw 43,
then the end of the cable 47 is inserted inside that cup 41a so as to make it

come out by the opening 51.
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10 a circular aperture 57 (Figure 2) is fornmed to
enabl e the passage of the infrared radiation towards
the sensitive part of the detector of the probe 40.
The breech 55 furthernore has the sane outer dianeter
as that of the cylindrical @®all 49 of the cup 41la,
this outer dianeter noreover being slightly |less than
that of the central bore 26 of the screw 8 of the

o an Gl TRCAP B PP s 45y Wity Wi cap 4t

isddreWethmtethatsdupi ty is constant in the tenperature

[ ﬁgggawf@rﬂ%irga;f%t@g? 1%‘17%%&3%%&{%[1%3&59@ i%éesgiﬂpgt%?tﬁgfin Figure
6@?{3 SthSR 8ol GUPIRLRIEH SAHERy infiBe bBAReAbr ha

s ot ented tovar ds he menbrane 6.
The scr Ear 4B|scdh@rsemeer B tshdamlsedcﬁ@thmabfthahlid: M2 faces the

di anet er ver ht a than the oute
e o gind ey B dmactio Rl religbP8 drcsnd i hore,20 of the
CgHﬁ@Cttht the screw is adapted to slide al ong thfat cup

a. The screw 43 has on its outer face and at its
oppOS| t &herrdovemeniscontimues undl te gdlan56 comesspfaeaputment with

W SFRORER B PRI ER AR ohind g 9eed 8 o

n§éibRine36i s nade in the followi ng manner. The cup 41a
is first of all engaged in the bore 60 of the scr
43, 30t then oA @AEAIBS toHecrewhine acrewsas rter tha tapping 27 in

o Pyl hERaAeRinBbI e 5% S the oRABCkI2 By, e
cup 4laTaredpbsiidn yf H@Jreaﬁ)lsdfﬂtms attained éwadiantie desice 1 is in

cup. Once assenbl ed, e te r e. sen 3 is as
the |a{§§gm% state g g\mugh t 5? t ’ioeﬁ‘et gomyaector 2 with

the GRinsf e!ogélg.&{ s | sugﬁ GO ?)h e 40 §e|ﬁ e d tolBRds the

sensor |spose e lid 42 aces t he
membranee66, and sensor 3 is inserted into the tapping
217 and t|pWI|| oer r?oteg tﬁffslt tthgecooperation of the collar 56 and of the annular
shoulder 28 enables reproducible positioning of the lid 42 to be provided. This
avoids any accidental tearing of the membrane 6 which could lead to the
contamination of the temperature sensor 3 (which is re-usable) by the liquid
flowing in the internal passage 13 of the connector 2.

To operate the device 1, the probe 40 of the sensor 3 is powered via
the cable 47. The infrared radiation emitted by the lid 42 after passage through
the lens 46, enters the sensitive part of the detector.

This radiation is converted by the processing device into a signal
representing the temperature which is transmitted via the cable 47.

The presence of a converging lens in the head 46 of the probe 40
enables the diameter of the aperture 57 to be limited in order for the lid 42 to
have a maximum area in contact with the plate 58 of the breech 55, which is

stiff.
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connector 2. The novenent continues until the collar

56 cones into abutnment with the shoul der 28 (Figure

2), the lid 42 then resting against the face 32 of the

10 nenbrane 6. It then only remains to screw the screw

43 into the tapping 27 in ot@er to provide the

fastening of the sensor 3 in the connector 2. The

position of Figure 2 is thus attained in which the

devi ce LSiid S ' '

sensor ihlbshq‘ g’%téer{r?gt to thergggﬁé%gfgotbﬂ%\é@mﬁ?ﬁhbd ?g tthﬁ’éplate 58
vireels avbide grayr tislobf bhestidgtofdhe meimbrdree fr eben #0theecage of high
t ur ned wards the menprane 6., It will _be noted that
m%%&%ﬁ?%@%ﬂtﬂew'%@ BIMamal@asiade 3a M FARSHOT 2
shoul defr28, RRald BY theBERSBIC B thePomidsiros bt id'@2 enabl
lid 42 to be proviged. This avoids any acci dent al enables
thedempgrattire Heereeht haed@ewnined wishlionprevad preaisien 2 that the

SRS SBothe’ B HERG RLEPRBRI IS, GRS rance of
iNRpSAGRId 3 Obetserf aRELPdegrecETCapiREAt € the device
1, the probe 40 of the sensor 3 is wered via t

_ pov d. he .
cabl e 4Duertethenverr waal Mickressnobihea téd2ptsttgrperature is the

Shh€he PR, MbrtRfe e Ein G R GRNPZ i Bssed ¢

convert ¢d siildh@apnec aseé iongactuint efithe weey simgtiahickness of the
representing the tenperature which is tr nsi_m't ed via
membeang 8, §3 tempergiiss isnihe samg %mﬁér(}jitﬁﬁ jagies updler; pepssure
' ; es the dianeter of the
@g@?’pﬂcﬁéﬂgeﬁg@%ﬂﬁ%ﬁéhﬁﬁﬁ%rder for the Iid 42 to
hﬁve a Mmhd sensoaBehus enablesdhée tempkrathe @i thediqesl fidwing in the
the breech 55, ichis . 3 tiff, 10 The lid 4 nd
iptesnatnassane 1e tvaﬂ& delBanioes 6%??9\6{'“3? RTREFIR &g gfees.
whi ch - ayQifg, rfdg ?ﬁpr@geﬁﬂéﬁ%f‘ the Rlvidd8camraPyaBané. invention,
even in the case o Igh pressure of the liquid
themsinsgr does net camgrisala lghdbademperatire measoraraentopeipg made
anal ysis by the st%nsorhl:t% of the em ssion fromthat

q-ﬁquptle gypagorane or throug

In another variant not represented, the sensor does not comprise a
wall, such as the plate 58, to stiffen the membrane (the pressure of the liquid
flowing in the internal passage of the connector being low).

In still other variants not represented:

- there is no cable such as 47 or 117, and instead there is provided
(i) a battery, coupling (magnetic, capacitive, ...) means or other powering
means and (ii) wireless communication and memory device such as a RFID
chip or Bluetooh or Zigbee enabled device to communicate remotely with a
processor device;

- the probe does not comprise a lens and/or the aperture in the
sheath has a greater diameter;

- the temperature ranges are different and/or the emissivity of the lid
varies as a function of the temperature; and/or

- the sensor comprises a probe other than an infrared probe (for

example a thermocouple in contact with the membrane).



5 the tenperature thereof to be determned with

i nproved precision in that the coefficient of

em ssivity of that lid is constant in the tenperature
range of interest here, i.e. between 4 and 40 degrees
Cel sius. Due to the very smedl thickness of the lid
42, its tenperature is the sanme as that of the
menbrane 6 agai nst which that |lid 42 is pressed. 10 In
simlar : : | i

Chi ckne U SQ%yﬁengg%@ﬂg% ﬁzé@g%@gquﬁggﬂoi gireyrstances,
asdnm this cohagctizh it Isetol beynokdithdethapthesisvertiomist hotiimitgd to the
that nmenmbrgne 6 is in contact. The sensor 3 thus
eéﬂ@@i%@%ﬁé'@%é’ﬁ%@?%’o 8F3§h8WPi quid flowing in the

i nternal passage 13 to be determ ned, here wth a
precision of 2 degrees. 15 In a variant not
represented of the device according to the invention,
the sensor does not conprise a lid, the tenperature
measur enent being nade directly on the nenbrane or
through it. In another variant not represented, the
sensor does not conprise a wall, such as the plate
58, to stiffen the nmenbrane (the pressure of the
liquid 20 flowing in the internal passage of the

connector being low). In still other variants not
represented: - there is no cable such as 47 or 117,
and instead there is provided (i) a battery, coupling
(magnetic, capacitive, ...) means or other powering

means and (ii) wreless comunication and nenory
device such as a RFID 25 chip or Bluetooh or Zigbee
enabl ed device to comunicate renotely with a

processor device; - the probe does not conprise a |lens
and/ or the aperture in the sheath has a greater
di aneter; - the tenperature ranges are different

and/or the emssivity of the lid 30 varies as a
function of the tenperature; and/or - the sensor
conprises a probe other than an infrared probe (for
exanpl e a thernocouple in contact with the nenbrane).
11
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Nunerous other variants are possible according to
circunstances, and in this connection it is to be
noted that that the invention is not limted to the
exanpl e enbodi nents descri bed and shown. 12 CLAI M 1.
A device for determning a ptgsical value of a liquid
flowng in a 5 pipe, wthout contact with said

liquid, said device conprising: - a sensor (3) for
sai d physical value; - a connector (2) to insert into
said pipe and conprising: - an internal passage (13)

ext endi ng between two aperQluA®gS (11, 12), 10 - a

fl exi ble menbrane (6) for a pressure sensor (100),

formng a wall of said internal passage (13); and -

means (27 ' ki

connect o 8¢ B ASBIEMA] SPhINGATARe GPE R B in a

ptpsypéthauticentaensitn saidl)liquid, éaidt:lemisd conmising: connect or

(2) with the se%gl ve(g |ht %I d sensor (3) turned

t owar ds- s i¥¢RBNY AHSG P! §|ca!5\v H%i ce according to

claim 1. ghanaeter (Z)QS ihdert (Hbd safi Hip8 &MonSising;

conprises an infrared tenperature probe (40); and a

sheat h (41) - eandhigpnalgpassage prdbexteadinghriwesApives pRgrtures
%e of its longitudinal ends, a stiff plate (58) 20

(i)l 'oVi‘ded with an aperture (57); said plate being

di sposed bet wadxii theriBrwk 66 p@é&tweisdnsemﬁioob,vferming

part to stiffen said nenbrane (6). 3. A device

aawalbptisaig interal agsage €Ki aBderi zed in that said

reror (ShaBTE 99 AP s ol e

(2f; said plate (58) turned towar ds sai d nenbrane (6).

25 4. A devi ce accord to claim3, characterjzed in

that it charast 53, SGB50T & PolTROAING. saeer ()
%c?ﬁgg té%?alcf ‘3!8 %éf?r e\ﬁlﬁ]ﬁ&% %tﬁgglﬁbé’mrptaﬁt% éeﬂac(i: es%'hg&r (3) turned

tewhrtl sneaith naerababie. (6).

2. A device according to claim 1, characterized in that said sensor (3)
comprises an infrared temperature probe (40); and a sheath (41) enveloping
said probe (40) and comprising at one of its longitudinal ends, a stiff plate (58)
provided with an aperture (57); said plate being disposed between said
membrane (6) and said sensitive part to stiffen said membrane (6).

3. A device according to claim 2, characterized in that said senéor (3)
comprises an obturating lid (42) formed from an opaque film, said lid (42)
covering the face of said plate (58) turned towards said membrane (6).

4. A device according to claim 3, characterized in that it comprises
means (28, 56) for positioning said sensor (3) relative to said connector (2) in
order for said lid (42) to be in contact with a face (32) of said membrane (6).

5. A device according to claim 4, characterized in that said
positioning means comprise a shoulder (28) adapted to cooperate in abutment
with a collar (56).
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5. A device according to claim4, characterized in

that said positioning neans conprise a shoul der (28)
adapted to cooperate in abutment 30 with a collar

(56). 13 6. A device according to one of clainms 3 to

5, characterized in that saii8lid (42) has constant

em ssivity in the tenperature range from4 to 40

degrees Cel sius; 7. A device according to one of

clains @ A%&IC&B@&&B%t&?HeICﬁ didiAs 3?0 Sﬁa'réﬁa?gkﬁéF d in that
(41) conprises a d a ca b) asse

séldglei 42) bps cwmrstantngmisBivith idethec teraperatute ngnge troen rh to 40
7, %lzraict erized in that said cap (41 b) conprises a
dggr@@(g ?3‘5‘? of which the back is formed by said stiff

plate ( d&nceb‘a@@aﬂd?r?g{ &FSﬁécﬂfr&alh% ol @fch%ké’étgﬁzéd in that

to 8, aracterized in sai d probe (

smdrqhaaﬂe(ﬂ‘a) dorapligessd cup éé‘rmb@mi an:@pa(4d bha%&eghgqlgdlt@lgther by
10. . A device according to one of clains 1 to 9,
SRMNEterized in that said fastening means conprise a

t appi ngg (& devictaRE&AIding t6 APHAT AL €navhttarized &cma/stam eapl (41b)
(62). 11. A device according to one of cla

cemarises erhreedh (55 afarhich thesbaek isdarEed b S@@) Stlf%plate (58).
di sposagl A m&g%%cgﬁqug ?&Bﬁgrof(c?lglrﬁsﬂ "t6- SfS&Qrgctenzed in that

said probe (40) comprises a head (46) accommodating a converging lens.

10. A device according to one of claims 1 to 9, characterized in that
said fastening means comprise a tapping (27) adapted to cooperate with a
screw thread (62).

11. A device according to one of claims 1 to 10, characterized in tha’t

said connector (2) is disposable whereas said sensor (3) is re-usable.





