1 Device for determining a physical value of a liquid flowing in a pipe 5The invention relates to the
determination of a physical value of a liquid flowing in a pipe, without contact with that liquid.

Circuits are known for certain liquids, in particular biological liquids, in which the components in contact
with the liquids are single-use components. To know thé pressure of the liquid flowing in such a circuit, a
10 connector has already been proposed for insertion in the pipe in which the liquid flows, that connector
comprising an internal passage extending between two apertures for inlet/outlet; a flexible membrane
forming a wall of that internal passage; and fastening means for a pressure sensor in order to attach the

latter to the connector inFepiesitiondstevhitiingssspmgive nala i tontadionitytiealmfiexible membrane.
Thanks to the flexible character of the membrane, the internal pressure of the connector (pipe pressure)
may be transmitted to the pressure sensor. The pressure sensor can be re-used whereas the
connector inserted 20into the pipe is, like the pipe, a single use item. The invention is directed to

the provision gf a device for.ﬂ%qwgﬂﬁ&qtn@é@ggp@rqﬂér%geﬂ#mg%ﬂo&ir&gdﬂ)gigéq)glg%@mséng, like the

aforementioned device, a single use connector. ~ To that end it provides a device for determining
a physical value of &' BEiRNIBIEGRPH Wigios! arttaat MBRE& W Said liquid, said device comprising: a
sensor for said physical valugircaigoaragionio fisasttintoigaidpipepant ¢anpopigeal aguriernal passage
extending bet\Nee\r/]vI%ﬂ ﬁ%e&%%%’nents in contact with the liquids are single-use components.
To know the pressure of the liquid flowing in such a circuit, a
10 connector has already been proposed for insertion in the pipe in which the liquid
flows, that connector comprising an internal passage extending between two
apertures for inlet/outlet; a flexible membrane forming a wall of that internal
passage; and fastening means for a pressure sensor in order to attach the latter
to the connector in a position in which its sensitive part is in contact with the
15 flexible membrane.
Thanks to the flexible character of the membrane, the internal
pressure of the connector (pipe pressure) may be transmitted to the pressure
sensor.
The pressure sensor can be re-used whereas the connector inserted
20 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
25 liquid flowing in a pipe, without contact with said liquid, said device comprising:
- asensor for said physical value;
- aconnector 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
30 said internal passage; and

- means for fastening said sensor onto said connector;



a flexible membrane for a pressure sensor, forming a wall of 30said internal passage; and means for
fastening said sensor onto said connector; 2 characterized in that said sensor is a temperature
sensor fastened to said connector with the sensitive part of said sensor turned towards said membrane.
Thus, the device according to the invention uses, to det#rmine the 5 temperature, a connector similar to
that of the aforementioned device to determine the pressure of the liquid, this connector comprising in
particular a flexible membrane provided to coogerate with a_pressure sensor. Although it may seem

surprising, the flexible memSAHRHEF 365 8 KiSaMh SEPFOLIS S LaPREIE B @ S6PErafifY Ptemperature

sensor, 10particulssiy badrineicechustyellydd s smgitrmesiingothedietamedrfaatiees sRtards bedav. The

fact of using the same connector to determine the pressure of the liquid flowing in the pipe or to determine
memprane. . . . . .

the temperature therein Rakes it possible to take advantage of economies of scale and a simplified

15implementation for a singlBause tbigctitvice cnchinging poeteerayéatianeasses, to detdtseadbecomprises

an infrared tempetaiise BIGRE: aNEAFIGEHN SRYSICRNIRAILPTRRE aferAERBRLY kore ablts

longitudinal ends, a stiff plate provided with an aperture; said plate being disposed between said

20membrane and SIRIBEIR e iarStY & ifdhes 4Rt iteHiSr&ARNECOr cQiAiRisHIkHt PEHIFrISELan
obturating lid formpskiisemramepaseriinicsaid disbpevaendithe freesofsaishptate turned towards said

membrane; Although it may seem surprising, the flexible membrane for a
pressure sensor is also capable of cooperating with a temperature sensor,

10 particularly but not exclusively by implementing the preferred features set out
below.

The fact of using the same connector to determine the pressure of
the liquid flowing in the pipe or to determine the temperature therein makes it
possible to take advantage of economies of scale and a simplified

15 implementation for a single-use circuit.

According to preferred features:

- 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

20 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

25 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;

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

screwing;



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 25 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; 30- said sheath cofprises a cup and a cap assembled together by
screwing; 3 said cap comprises a breech of which the back is formed by said stiff plate;

said probe comprises a head accommodating a converging lens; said fastening means comprise
a tapping adapted to cooperat€BAGAP LLBIRIFES 8 e5Ra/BF Which the b5k 8 {REBRSH Y digfbsable
whereas said sens@ffiglagzusable. The disclosure of the invention will now be continued with the

detailed description of an embodigwerntbeqiven below tg( way of iIIustrggve but non-Iimitinlg example, with

= S [0] comprises e ccommodating a converql S,.
reference to the accompanying draWings. m which: 10 SFIGTe 1 e 5 crosssecion ol a device for

determining the pressure of a ligiddféisteimggimzepise ctrepdiseice eipigusstapted tioe enagerstanding of the
invention; 5 KigHE &ied Fhessrsssdign of the device according to the invention; 15- 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 pai&HeeHGE N BFRABAHR BABRS RAILSRER IRventRGRie-

The disclosure of the invention will now be continued with the
detailed description of an embodiment, given below by way of illustrative but
non-limiting example, with reference to the accompanying drawings, in which:

10 - Figure 1 is a cross-section of a device for determining the
pressure of a liquid flowing in a pipe, the device being useful for the
understanding of the invention;

- Figure 2 is a cross-section of the device according to the
invention;

15 - 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

20 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.

25 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.

30 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.



Figure 5 is an exploded perspective view of the temperature 20sensor 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. 251t comprises a disposable corfhector 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 Earticularly with the aid of Figures 1 and 3. 30The connector

2 which is of T-shaped profilE¢s PReGideFtd é’ﬂgéﬂeﬂrﬁ%@é“ri&aﬁr&‘lﬂi%gaﬁlé"ﬂ'@?ﬂS’l@yﬂﬁB@. It
comprises base 4caporrigthaaldresisiemmnagentma sidiaing) rndapappsd sagyhBpife 10 The base

4 s of molded plagtics materialhefe, 2 opropylens fobavines (Al s, esisiant e dama tadiation).
comprises a straight pip orming an internal passag exténding tetween two apertures for
inlet/outlet 11, 12 dhd Bhabithgmadlliguitheo Iftpud itgidiowhénsisiendugocnrEnivinterialbpassaaje 13 is here

of constant crgss-secUgnLEIMERE I BRREIUMR b 288:Hidn beMeJ@tﬁE%&P@rE&%MQWl@d the

connection of the connector 2 between two sections of a disposable flexible pipe, two nipples 14, 15 are

disposed at the apertures 1701 2e#R Bipelndertion and thge ¢UALAIGRPEMP XY EBBWRLE which is

disposed at the cesgfiabedd past édtienging H0disposadibeflaiairl wipk 1 fnef Wippgresviih6 hgsaae octagonal
outer cross-section. whereas its inner side f a blind tapping 18 (Figure 3) provided to cooperate with
the screw 8. The k?('ﬁf)é)r%e ¢! Bﬁ%%gmeﬁf &%%r%@leepﬁ%gg)@iomprises a 15 cylindrical central bore 20
which issues into the internal irabgaget BB:0T¢nsnpore0 hawld felehivklis [disposedsy-tertontisy virtue of

which the ligyd prﬁé@% mé}ﬁb@%ﬁ 20 is continuously renewed (the liquid is not trapped in the bore 20).

The lateral wall 17 of the bowl 16 has an octagonal outer cross-
section whereas its inner side forms a blind tapping 18 (Figure 3) provided to
cooperate with the screw 8.

The bottom 19 of that bowl 16 (Figures 1 and 3) comprises a

15 cylindrical central bore 20 which issues into the internal passage 13. This bore
20 has a relatively large cross-section by virtue of which the liquid present in
that bore 20 is continuously renewed (the liquid is not trapped 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-
20  section.

This recess 21 thus forms a groove 2la 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

25 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

30 hexagonal head 25, it comprises a central cylindrical bore 26, of the same

diameter as that of 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- 20section. This recess 21 thus forms a groove 21a adapted
to accommodate the '0' 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 '0' ring forme®from an elastically deformable 25 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 th&t€PdEigt WG GantiA riphtRF At Ry hFRNREIShékagonal

head 25, it compriggpiagemnt(BlqyirdriaabiB)ref Jpeatintanse dinpeissasthaitohdae bere 20. 5
Extending onwards from th rEJore 26, & gorew 8 comprises a t%Q%ng%JegFégugl?ﬁa of greater

n
diameter which issues at its héad 25" SRR LIS r&%mprlses an annular sﬁ%oéj]ng 28 situated

at the junction betiveetinthbaigee 2 earidthe feppirtg2BEBTER2Nounting of the connector 2 will now be
described. g The first St?ﬁé39fbﬂﬁfﬁﬁ&foﬂﬂ%iQBﬁH@é@rrMiﬁ%Wb@Ge%?m@é?ne 6 and the stiff ring 7 in

the base 4. For this, the 0’ ring seal 5 is first of all inserted into the annular groove 21a. Next the
membrane 6 is positioned sUéf tHat FERIGEHIEShR!agBAHE RN dhe tRETPARE Seal 5 (Figure
1). Lastly, the stiffgirpteistiff ring 7 in the base 4.

For this, the 'O’ ring seal 5 is first of all inserted into the annular

groove 2l1a. Next the membrane 6 is positioned such that it fully covers the
10 entry of the bore 20 and the 'O’ ring seal 5 (Figure 1). Lastly, the stiff ring 7 is
placed above the membrane 6.

The second step consists of screwing the screw 8 into the blind
tapping 18 of the base 4 to fasten the membrane 6.

The screw 8 thus advances in the tapping 18 until its free end 30

15 comes into contact with the stiff ring 7.

The continuation of the screwing then leads to the compression 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.

20 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.

25 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

30 102 enveloping the probe 101 and a hollow screw 103.



placed above the membrane 6. The second step consists of screwing the screw 8 into the blind
tapping 18 of the base 4 to fasten the membrane 6. The screw 8 thus advances in the tapping
18 until its free end 30 15comes into contact with the stiff ring 7. The continuation of the screwing
then leads to the compression of the '0' ring seal 5, the &tiff 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. 200nce
the screw 8 has been tightened, the membrane 6 forms a wall of the internal passa%;zl 13. The face

31 of this membrane 6 is thuS'f RIFESHEORISLEWHH (FRTINSESIBVEHY HHItRE PEhBP PR dMy 1 3 while its
opposite face 32 iarnsolatecoirami R tpsajegiitesn ahpasaageehd o2 SNdetRuUNDAgeS el canrector 2 is

thus terminated (Figure 1), t embrane 6 being situated in register with the hore 26 and the tapping 27
of the screw 8. Th'ég%rpg)sfgﬂreeqz)gn%'c@ o %i Now hee l[Ien ﬁri'l‘bdé%épengs O'Htﬂ"rkrl?f%gé/ofrﬁénses a pressure
probe 101, a generally cylindhiealosidyvéQ30 1ToR a8/ elopiivgaheingobdevicEl whith oly@rscréw 103. 6

The pressureé’“‘-”*?ﬁo%@%%ﬂ@%‘fiﬁlﬁ‘é rﬂ&%@?&ﬁg%@ﬁ{% Q%?{}ﬁépfep%béﬂﬁf : hePisdir Projecting at the

periphery of the body 104 as well as a membrane 106 situated at one of the longitudinal ends of the body
104. The body 104 houses &'bfBBEYING HebRS WHH BLHIRIREeNL06, the pressure probe 101

also comprises a flexible cable 107 to enable it to be supplied with power and
ensure the transmission of the signals sent by the processing device.

The sleeve 102 is formed from a barrel 102a and a tube 102b

10 screwed together and cooperating with the collar 105 to prevent translational
movement of the probe 101 relative to the sleeve 102.

At the zone of screwing with the tube 102b the barrel 102a comprises
a projecting collar 108 adapted to abut the shoulder 28 of the connector 2 to
position the membrane 106 of the pressure probe 101 against the membrane 6.

15 The screw 103 comprises a through bore 109 of which the diameter
is very slightly greater than the outer diameter of the tube 102b such that the
screw is 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 provided to cooperate with the tapping 27 of

20 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

25 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

30 order to provide the fastening of the sensor 100 in the connector 2.

The position in Figure 1 (assembled device) is thus attained.



5movements of the membrane 106 into a signal representing the pressure. At the opposite end to
the membrane 106, the pressure probe 101 also comprises a flexible cable 107 to enable it to be supplied
with power and ensure the transmission of the signals sent by the processing device. The sleeve 102 is
formed from a barrel 102a and a tube 102b 10screwed fogether and cooperating with the collar 105 to
prevent translational movement of the probe 101 relative to the sleeve 102. At the zone of screwing
with the tube 102b the barrel 102a comprises a projecting collar 108 adapted to abut the shoulder 28 of
the connector 2 to position the MRFFYEAHRE 16 Bitife (R ELRIRNE §6¥199 11Rg HHREhEGh&thBigne 6. 15
The screw 103 cosapdses GOtk puglredraid Ot efablialn the diameter is very slightly greater than the outer
diameter of the tube 102b s%%tﬁaaiﬁsz%%r?w ris %ﬂ?@tﬁg\,&o S”‘%et (Iaorégmgt %erﬁ ?.OZ({JS. (f’())nt}';[s outer face
and at its opposite end to its Arcufar e 18,%ﬁe L2 eSS SR Hiedd' 1t provmeed to
cooperate with theleipplag@vaiftle mhendyanedothe, senasauemesyifevitiefiswpmig didneepitssure sensor
100 onto the §onngGigheation of MEFTRHIERE R8BS PlelRfeRLeRs W SEn$06 100 in the connector 2 is

carried out simply by disposing it such that its membrane 106 faces the membrane 6, and fgﬂinserting it

into the tapping 27 and the JAVYE 98/ YMREISEShp Brgasane 10614,60RvR/Erddnt EsnprRsslthtil the collar
108 comes into ahwisnansiyitl thepsbsuidey 2BethrenambrenendOfiginenikesiing ingaissinteentace 32 of the

membrane 6. ass It tISFtrﬁ 8@1}’ rem[%ir to screw the screw 103 into the tapping 27 in 30order to
provide the fastenPng SHRe sefisar TGN frie connector 2. The position in Figure 1 (assembled device) is
thus attained. The device 1 according to the invention and which is illustrated in the

10 assembled state in Figures 2 and 4, makes it possible to determine, without
contact, the temperature of a liquid flowing in a pipe.

It comprises a connector 2 as described earlier, but coupled here to a
re-usable temperature sensor 3.

The sensor 3 will now be described with the aid of Figures 5 and 6.

15 The sensor 3 comprises a temperature probe 40, a sheath 41
enveloping said probe 40, an 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.

20 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.

25 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
30 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 cap 41b



7 To operate the pressure determining device, the probe 101 of the sensor 100 is powered via the
cable 107. The liquid under pressure flowing in the connector 2 leads to the deformation of the
membrane 6, the consequence of which is also to induce the 5 deformation of the membrane 106 of the
pressure sensor 100. This deformation of the me®nbrane 106 is converted by the probe 101 into a
signal representing the pressure of the liquid flowing in the internal passage of the connector 2.

The device 1 according to the invention and which is illustrated in the 10assembled state in Figures 2 and
4, makes it possible to deterfBEUWRItHAUSXBRERGS ASYERTHEALTRILIA IR RiRGUR™E PiRlk. It
comprises a conngotor 2 as described earlier, but coupled here to a re-usable temperature sensor 3. The
sensor 3 will now be describﬁgewli)tgttthe aid I?fé_%'gngss 5and 6. 15 The segﬁor 3 cggapr'se a temperature

probe 40, a sheath 41 enveloping g prvcv)%e an-obtufa |Lﬁ8rli(§) ROERE 3B SCrew 43 With a round

flat head. TD@_S@mpa’aﬂm@wﬂ&éM@‘ tenpabest.generally cylindrical body 45 onto which is
screwed a hegd 46 in the foRROEAREALNEN ',llét-%@TQ%@BWtﬁ%%@%?Ségﬁﬁé&%ﬁfi@'§d?é?be 40 are

hollow and each have an outer wall here of stainless steel. e head 46 accommodates a

converging lens efR951iAB0LH ERRRPSLE F d D Ea i ot dihméh the point (corresponding to the focal

point of that lens) is situatedTpie wplidid2comprishe sanset’d 55 assaiobitdd 2yThebpdy 4bllapuses a
detector sensitive ég inrfrar d.radiation as well ?ﬁ a Eroce % ggvice which converts the radiation
ing 3

in
captured by the sén e 8%%%&88&%“&%%’%%‘} et%éet\évn%pg‘r"la are. At the opposite end to the

head 46, the probe 40 a_lso (T(bm;bﬂgb@htlﬂeﬁtﬂe@awefwmeeﬁﬁbtﬁat.a@&etshpmmmnmlhmmler and '
ensure the 3{§rangrpissipp hiheRHRIERER by iR RFReESIHAGEICE 'passa%g EPtﬁQ‘?ﬁ‘ﬁ%rAeH enveloping

the probe comprises a cup 41a adapted t0 cooperate by screwing with a cap
radiation towards the sensitive part of the detector of the probe 40.

The breech 55 furthermore has the same outer diameter as that of
the cylindrical wall 49 of the cup 4la, this outer diameter moreover being
slightly less than that of the central bore 26 of the screw 8 of the connector 2.

15 The obturating lid 42 is here formed from an opaque adhesive film
(here of polyimide) of which the emissivity 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

20 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

25 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,

30 then the end of the cable 47 is inserted inside that cup 4l1la so as to make it

come out by the opening 51.



8 The cup 41a comprises a cylindrical main wall 49 and a bottom wall 50. The bottom wall 50 has a
circular opening 51 provided for the passage of the cable 47 of the probe 40. 5The cylindrical wall 49 has
a screw thread 52 disposed on its outer face and at its opposite end to the bottom wall 50. The cap
41b comprises a breech 55 surmounted by a tapped colar 56 provided to cooperate with the screw
thread 52. The back of the breech 55 forms a stiff plate 58 at the center of which 10a circular
aperture 57 (Figure 2) is formed to enable the passage of the infrared radiation towards the sensitive part

of the detector of the probe M§Xt the prahe B & AIBBORRHEErEURE R & RS ARt as that of

the cylindrical walls&cadtled onp4ha: ¢bis outer diameter moreover being slightly less than that of the

central bore 26 of the screwg %f thesc?nrl?]eﬁt% ez'te%ns Trha u?gtéjéagiglgjig %2 ilﬁuré%rgt fgrm%i HPem an opaque
adhesive film (here of polyimlae? SPRRICh the emlssﬁﬁy IS constant in ﬁwestempera ure raﬂge from 4 to 40

degrees Celsius. 6 and is Ttes AdRedfteneegaceivaihpastiallginttieeglare&8ois?bonded to the latter so as to
completely cayer the face oth&amg;}t@ng%tg@gdﬁ grigng?gpgg@argﬁ@pm MM AL Bices the! NE SCrew

43 comprises a through bore 60 of which the diameter is very slightly greater than the outer diameter of
the cylindrical wallSaRe SuBREL 88815eh gt taerRIdNadnaamRInd o 4R AlsnBrlisA @ Gp g a.

The screw 43 hasganiscasiter face and at its opposite end to its 25 circular head 61, a screw thread 62
provided to cooperate with the (appig. 27, of {16, So0NEEIN 2T B3SSIMRY ld5 FmERTAre sensor 3
is made in the following

the shoulder 28 (Figure 2), the lid 42 then resting against the face 32 of the

10 membrane 6.

It then only remains to screw the screw 43 into the tapping 27 in
order to provide the fastening of the sensor 3 in the connector 2.

The position of Figure 2 is thus attained in which the device 1 is in
the assembled state in which the sensor 3 is fastened to the connector 2 with

15 the sensitive part of the detector of the probe 40 being turned towards the
membrane 6.

It will be noted that the cooperation 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

20 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.

25 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

30  stiff.



manner. The cup 41ais first of all engaged in the bore 60 of the screw 43, 30 then the end of the
cable 47 is inserted inside that cup 41a so as to make it come out by the opening 51. 9 Next the
probe 40 is disposed in the cup 41a and lastly the cap 41b is screwed onto that cup. Once
assembled, the temperature sensor 3 is as illustrated iAJFigure 6 and is then adapted to be received
partially in the connector 2. 5For this, the sensor 3 is disposed such that the lid 42 faces the membrane 6,
and sensor 3 is inserted into the tap&iing 27 and the bore 26 of the connector 2. The movement

continues until the collar 56 EBfMAY HPRHUIIReREmBARR SHYEIdRY2 8 (Sg6FR ) thad R RRen resting
against the face 3giatthavbisnanybigk@BburstingbthRe anbeanies yvserewibeassew Aginto the

tapping 27 in order to provide the. fastening of the sensor 3 in the connegtor 2. The position of
Figore 2 15 thus atATaH e dR sy e e e oo A A RTB L raor 3 s fastened
to the connector 2 with 15 thheearsitixaispgartiod sensientScediitt emrisgiobdra0baididutnemadleards the

membrane 6.5 _the'tt\éfriHd%‘?al?ﬁ?i‘@%@%ﬁﬁa%’é’Qf*eﬁ%%’ﬂw_@&gﬂﬁﬁ?ﬂ%@%ﬁn&@éi%aﬂmﬁé{ fwulder 28

enables reproducible positioning of the lid 42 to be provided. This avoids any accidental tearing of the

membrane 6 whicRREHIFETE a8 t6THESHI¥oRtalif alfbriSo Cs tamh JBr dh6rd BBRSBHY ifEaSsGe-usable) by
the liquid flowing imié&e doterral passagechudiibeicergestarCealsius. To operate the device 1, the probe

40 of the sensor 3 is powereéiu\éia% c;[t’{ ec%lé)lre 4r7n' '[f}ﬁiir?(fr%r%donra%i?t[%n 4%mli te% b gr‘aeuljirde 4}32 féer passage
through the lens 46, enters the sensitive pgr%o he SHECRO 25 ThIS radidfon 19 converted y the

processing devicesmneasitpadlof the membrane 6 against which that lid 42 is pressed.

10 In similar manner and on account of the very small thickness of the
membrane 6, its temperature is the same as that of the liquid under pressure
with which that membrane 6 is in contact.

The sensor 3 thus enables the temperature of the liquid flowing in the
internal passage 13 to be determined, here with a precision of +/- 2 degrees.

15 In a variant not represented of the device according to the invention,
the sensor does not comprise a lid, the temperature measurement being made
directly on the membrane or through it.

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

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) wireless communication and memory device such as a RFID

25 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

30 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).



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 30stiff. 10

The lid 42 and the membrane 6 are thus stiffened by tHdt plate 58 which avoids any risk of bursting of the
membrane 6, even in the case of high pressure of the liquid flowing in the internal passage 13 of the
connector 2. The analysis by the sensor 3 of the emission from that lid 42 enables 5 the temperature
thereof to be determined with4FBFBYE PPIRICIFHRMSHAE tRESSHRIFI AEFRTIH B IR Hity BFIRRESR! is constant
in the temperaturear@ngerot indarestibareid.e betiwen thandAlrdcgiessidralsius limited BuBdo the very
small thickness of t)k(]a?nI]iq 4gmi soagrwgrﬁgaélég% ri%(ter&easgmﬁo%\'lsnthat of the membrane 6 against which that lid
42 is pressed. 10 SRR mManner and On aceount of the veéry small thickness of the membrane 6, its
temperature is the same as that of the liquid under pressure with which that membrane 6 is in contact.
The sensor 3 thus enables the temperature of the liquid flowing in the internal passage 13 to be
determined, here with a precision of +/- 2 degrees. 15 In a variant not represented of the device according
to the invention, the sensor does not comprise a lid, the temperature measurement being made directly
on the membrane or through it. 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 20flowing 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 25 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 30 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). 11 Numerous other variants are possible according
to circumstances, and in this connection it is to be notekPthat that the invention is not limited to the
example embodiments described and shown. 12 CLAIMS 1. A method for determining the
temperature of a liquid flowing in a 5pipe, without contact with said liquid, said method comprising:
providing a temperature sensor for sensing said physical value, said temperature sensor having a
sensitive part; providing a connector to insert into sap pipEsand comprising: an internal passage
extending between two apertures, 10a flexible membrane adapted to cooperate with a pressure sensor to
determine the pressure of said flowing liquid, and also adapted to cooperate with a temperature sensor to
determine the temperature df. shithéihathipliglatersunintetkieléempendizneeofoaniag caflowlingf kaid internal

passage; anddfastgpind,saig feBRRIRNASSILIRARPARI ARifRIGRBARRIAGmPerature sensor to said
connector with the sensitive part of said temperature sensor turned towards said membrane; flowing liquid
through said pipe; and providing a temperature sensor for sensing said physical value, said

temperature sensor having a sensitive part;
providing a connector to insert into said pipe and comprising:
an internal passage extending between two apertures,

10 a flexible membrane adapted to cooperate with a pressure sensor to
determine the pressure of said flowing liquid, and also adapted to cooperate
with a temperature sensor to determine the temperature of said flowing liquid,
said flexible membrane forming a wall of said internal passage; and

fastening said sensor onto said connector;
15 fastening said temperature sensor to said connector with the
sensitive part of said temperature sensor turned towards said membrane;
flowing liquid through said pipe; and
measuring the temperature of said flowing liquid with said
temperature sensor.

20 2. The method according to claim 1, wherein said temperature
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.

25 3. The method according to claim 2, wherein said temperature
sensor comprises an obturating lid formed from an opaque film, said lid
covering the face of said plate turned towards said membrane.

4. The method according to claim 3, comprising positioning said
sensor relative to said connector in order for said lid to be in contact with a face

30 of said membrane.

5. The method according to claim 3, wherein said lid has constant

emissivity in the temperature range from 4 to 40 degrees Celsius.



measuring the temperature of said flowing liquid with said temperature sensor. 202. The method
according to claim 1, wherein said temperature 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 membtane and said sensitive part to stiffen said
membrane. 253. The method according to claim 2, wherein said temperature sensor comprises an
obturating lid formed from an opaque film, said lid covering the face of said plate turned towards said
membrane. 4. The fe H@d’ﬁ%%iﬂ@cﬂf%@nt%?'@%%ﬂ%ﬁ?ﬂ%B Tl FeBHESERelative to
said connector in arelgs ferdsaichiichizdbreaastrehayity adessidg) of said membrane. S. The method
according to claim 3, Whereig ig Irige as cg(r:lcsct)?nl% eTOisg‘iglj;[X gl tvr\} etr%rip]pgél ure range ;Irsoerg gf to 40
degrees Celsius. 13 . The met 08 accorcciiln% 0 Claim 2, whérein said Hean éoomprises a cup and
a cap assembled tugetherflyyhichrégrizack is formethbynseitistiftplededing to claim 6, wherein said cap
comprises a hyeech of whichy the bakiis JUBYRS: % S ToRkRlRn 58 WHRRMEthadalRyisgarsording to

claim 1, wherein said temperature sensor comprises an infrared temperature probe, and said probe

comprises a headS$8SOMMBHRILRSS 2@ dnlrargthipeRsrature peben@ngeaqish RICES GMHRESASiA 1, wherein
said connector haread stvapeddqiafite. 4Qonverging lens.

9. The method according to claim 1, wherein said connector has a T-
shaped profile.
10





