' ef e3e=X=UxXx6T<J? ' 24 DECEMBER 2003 Direct-passage nanoneter the present
invention relates to a device for pressure neasurenent on a line of various
installations. It relates nore particularly to a nanoneter mhjmmmmmmmmmﬂm
makes it possible, on the one hand, to avoid any dead space i %
el enment, and on the other hand to offer very easy cleaning w thoutistige need
to di sconnect the neasuring instrunment fromthe process |lies or ever,
.dismantle it. Manoneters of conventional design, whether of the Bourdon
tube, capsule, or bellows type, etc., have driving elenents containing a
relatively | arge dead space, in which the fluid to be n2dslecethben?d0Osds
trapped. In manoneters "f this type, it is in fact very difficult, if not
i npossible, to clean the said driving elenent, which is a real dead end
that is inpossible to reach. FilndEEy Cadiect| nicbrwhese pressure is being
measured remai ns permanently trapped inside the driving el ement. For
certain industries and applications, this phenonenon nmay be troubl esone,
because undesirabl e gerns and bacteria can grow and nmultiply inside this
dead end. Moreover'/ i prisrobvhous: iihatebyrad rbug @f, ks yery shape, a
Bourdon tube esadiekhoms s, whether it is drawn without weldi'ng, "0 ®rolled
and wel ded then drawn - cannot have " pert €f tfht&rirals - st fredetesndi ti on
what ever treal MEnPs ot e appli ed & oarbne AssumbBg ddalgnt hedternal surface
condition is porsiect, dhenwelbds praduced - .at the end of the tube and for
fixing the tq%@vgg t he qonnectofgfg’gfgéﬂ??geaT%“Fﬁ%i6?%@%H¢etb¢ i mpurities
i nside the tube. "7 24 BéCenbEt 2008 Trwatneats U Fas #l.gctrpol i shing
treatment in dlventextwitdont ©4- ofher4reat S. Jyay claimtc inprove tCe
internal surfagce gondition of a realIyfgghgﬁp%éﬁfxﬁfm???ﬁ“@&urdon t ube, but
in no case can they maké 't “SuFFPrErentlinecpearrandibnee: o am, al
inpurities. Conventional driving el enents, of whatever form (Bourdon tube,
bel | ows, capsule,Mgg&ﬁ%:r rove to be real pockets for particles, which are
i npossi bl e to clear, effici enti®y’antPitosestditerhat hsurdtaces condiition in
cont act Mﬁthtﬁﬁé’Wﬁﬂﬁ@ﬁ?tONb@eHEaﬁyﬁg®eLSeLQQQWE@Eingfmﬁth i ndustries

1ng elem

requiring hi ghndegtiegs ;0f. nliness and purity. Furthe nnréf”&ﬁring
changes in nanufactu%e? %ﬁ%hﬁggfyrnﬂfQH §fat o°RA%€antite henilchnese afidiitihe
measuring i nStr UPEWES L EpAt reaméninstaldead on the latter. in the case of
manonet ers such cleaning is inpossible, unless the manoneter is separated
fromthe installagion by means of an internedi ate conponent, called a
separator. This sépdfatdrtarekes thipossebl & tie isofate Lhe ABASYULENg
instrunent frEémdthenbbagioiand.serues, ag.a huffer’. The separator s

equi pped with gﬁgi%ggggg‘ that is in contact with*thé& 'FRare té&ibe heasured,
whil st a fil%ingJ]iQUI ggéﬁéFa}?yﬂ§ﬁSéi¢9epxnvbdem.Uﬁaa$n}§&m@n of the
pressure exi Stiifgwhns¢ herdspstal { atd-gRqbgt t his. di aphragm and t he

dri vi ng 9|enEEHp§@a gpgaggan et er g IREDLOLR, ns germékently

the driving element. For cer

3

tain industries and

applicati i
pe ations, this phenomenon may be troublesome, becauze

U . o .
ndesirable germs and bacteria can grow and multiply inside

this it i
s dead end. Moreover, it is obvious that by virtue of its

very s
Yy shape, a Bourdon tube or bellows - whether it is drawn

s ,
wlthout welding, or rolled and welded then drawn - cannot have

a perfect i 5 iti
p CL 1nternal surface condition whatever treatments are
applied to it.

As i i
suming that the internal surface condition is correct
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' The 'use of a separator may give rise to problens and is not always ideal.
The performance of a separator |argely depends on the nechanical
characteristics of the diaphragmitself (its response curve), on the

quality of the filling liquid, its thermal stability, its viscosity, the
filling conditions etC.. In addition hermecity between tills diaphragm and
the line of the "installation is pro~ridJd by a 24 Dece; ~ ~~cr 2003
.Seal, WilCh ai SO Ofi_-,rSr2t2ili;lQ ~On?S Were ~""1';"', --t g~_. s, bay
~eria and mcrobial flora ca:~ develoo. Eurthernore, the use cf a filling

liquid in t;~e separator neans t:-~;sre i's a risk e:. coatgdacndtberyozhe
entire installation equipped in this way, if diaphragmrupture occurs. In
addition, a separatcr is an added item independent of the manoneter, which
adds an extra costriagrehesfiural apretkauctopcEven 59, -raRONERL RS,  whet her or

not they are +mun R A, separator. are reliable instrunents for nmeasuring
pressure, whose p&efb?nor %nn%e&%ge?%% %%r éqﬁ?fe?rle%f“s “of “the“rafesrity of

i ndustrial appltFéati onsfacheramdatéot i@l ds reflappltacat bo:@ car -kadustri es
where the drawbaeks deti oned abgve; becane . prepandetant . Tr.is applies in
particular to the food and agri culfiﬁﬁgﬁﬁduifgi%gg,g isn“éffcﬁéﬁ?@;'lps, t he
phar maceut i c&l*SFRIUET fy 22t he™s @i c bRiiIdtEdf S manuf act uri ng i ndustry,

i ndustries producing or using pure, rare and toxic gases, industries where
pressure neasuri n(gﬁriwns runents are used in painting processes, etc. In all
these industries of applfRatiBhd Nt i TE8Tdf Pr e6SGP e emsar i B idest r ument s
demands very tsbei nggntwpr ecautiiensst@spegkald yovckhreggayd bost g presence

of inpurities,, geLs, st etc. The neasuring instruments used in these
types of processes mjstgHgéek aabrleelF%OToS[eTECIeeéﬁe‘gl%‘rﬁfgé%ﬁv.l‘fl' n**$od and
agri cul tural whadastntegsal forr fexanpbejitiibe ph ocesserSwiged ikond@asuie t he

pressure of E@0Q§£§L£d|59Uh9x9&a9%§&9%ikﬂt?Qﬂﬁﬂmﬂgé g&ﬂﬁﬂigg ﬁﬂkﬁm
consunpti on. Consequent;y
cegrees of cleanliness and purity.

Furthermore, during changes in manufacture, the user may
wish to clean the lines and the measuring instruments that are
installed on the latter. In the case of manometers, such
cleaning is impossible, unless the manometer is separated from
the installation by means of an intermediate component, called
a separator. This separator makes it possible to isolate the
measuring instrument from the line, and serves as a "buffer".
The separator is equipped with a diaphragm that is in contact
with the fluid to be measured, whilst a filling liquid
(generally an oil) provides transmission of the pressure
existing in the installation between this diaphragm and the

driving elemant of the manometer.

The use of a separator may give rise to problems and is
not always ideal. The performance of a separator largely
depends on the mechanical characteristics of the diaphragm
itself (its response curve), on the quality of the filling
liquid, its thermal stability, its viscosity, the filling

conditiors, etc. In addition, hermeticity between this

diaphragm and the line of the installation is provided by a



"4 24 Decenber 2003 equi pnent for carding out t:;ese measurenents must never

under any cirrcunstances allow the growh and devel opnent of gerns cr
bacteria that m ght alter or contam nate the foodstuffs whose pressure is
bei ng nmeasured. Therefore the neasuring instrunments nust be designed in

such a way that the retention zones are al nost non-existent, and in such a

way that they are easy to clean (i.e. they nust be designed in such a way

.that they can easily be cleaned by passing cl eaning products, hot water, or

ot her decontam nating products through the lines of the installation).
Simlar problens arise in the pharmaceutical industry, R2#Mhechern ol

i ndustry, etc. Inthe field of gas distribution in the sem conductor

i ndustry, manoneters are nalnly used f.or neasuring the pressure of two

" groups of gas€8l’ -"TGgSedlthattfare caldnedot pusre sgasess ,gaMischy have .extrenel y
exacting requintefBMcsihD f 5B -0f purity: ultrapure nitrogen; argon;

helium etc. These are generally gases for which the degrees of purity may
reach or exceed 99.99~99~. - (Gases called "doping gases" - generally highly
toxi c gases (arsihethborore - tgal lidme at €:)1 rndf orqggqug the silicon wafers

the.

|

or. which el ni.G, .gonponents are roduced, such as nenorie e?ﬁAﬁFDRNW

m cr opr ocessg(r%g‘getc e nﬁptahl 5 n‘dnsctopﬁairt“?%”ﬁ?eéégs%t’rtyrteolemwtmasur| ng
i nstrunments ﬁﬁatmhﬁwéﬂbe@namade foldiewhnggw efyp -k oS QUS spr ocedures in terms
of cleanliness, so that thane is no risk of contam nating the gases that
are used. furthernore, all retention zones are forbidden, because, S 24
Decenmber 20G3 in thirddeake BEG erdvayopr oamtre adhed’ i develiopssaeh of

under si r abl e tgeri® -kt bact.gyr e Ie |n pressure neasurenent
on lines for painting progggggsygfe%én fﬁgiéﬁsgﬂg op&r dtTBhs® &g carri ed
cut, the pressure neasuring instrunents have to neasure the pressure cf
paints of differ m’fencgdaow(aslomgeéy\@e%tethép JEB'AHEa‘%éI eratjons, the
manonet ers nust bo easy to clean and rr, ust not have any réfeﬁ?|8ﬁ zones
where paint FrOMIRE’ pt Bvit6us 2 b UFEEE UFS HG Gper atd o imsghtesontani nat e t he
next manuf acwbssngeoperddic@nNmests the requirements of the majority

industrial applications.

OA_

There are fields of application or industries where the
drawbacks mentioned above become preponderant. This applies in
particular to the food and agricultural industries, fine
chemicals, the pharmaceutical industry, the semiconductor
manufacturing industry, industries producing or using pure,
rare and toxic gases, industries where pressure measuring

instruments are used in pairting processes, etc.

In all these industries or applications, the use of
pressure measuring instruments demands very stringent

precautions, especially with regard to the presence of

impurities, germs, dust etc. The measuring instruments used in

these types of processes must be able to be cleaned verv

easily.

£ Sy Yt v N y 1
In food and agricultural industries, for example, the

processors need to measure the pressure of foodstuff

Iy

liquid or

pastes intended for human or animal consumption. Consequently,



" The "exarrpl es given above are not limting. There are many ot her

manuf acturi ng processes where the neasuring instrunments installed on the
production lines nust be as easy to clean as possible, with a design that
does not permit any retention zones pronoting tile devel opnent O gerns,
bacteria and ot her substances that could contam nate the production.
process or the constituents that are involved in the said production

.process, such as, in particular, liquids, gases, etc. It is clear fromthe

foregoing that these instrunments nust, ag far as possible, be able to be
cleaned or rinsed. In this context, it can be seen that 24 @eacentbarpmol
manoneters do not offer this facility by any neans, and that their use
poses enornoue%‘_lgr‘rggpnlter}s, unl ess they are conbined with separators. To

over come t hese dr awbacks, <t He 'di A menGPac R B SToft prressuney aRASUE NG
instrunents Favecimurecenteyeans.developeds dayi ¢es. called "TFU(LA;@%O“‘;‘
pressure transm.tiers) which ta\é/lg;d t hese contani nation problens. 'in“tact,
various technol ogies derivet T rontt efefly2Heéropar; faceshndf ngires=i n

el ectroni cs IPEfesSwede si bepossiebkerdd. devirses or e5SUFLadTBasuri ng instrunents
L~. Decenber ;2Q03,idywhich the driving.element (the el enent that nakes it
possible tc trangl%rgé}m\éghg ysci@czcigsq naeﬁ?iltqysggpfleé’éﬁr%”a-t i“ABora-eelient ri cal
signal) is qiiPfesstifpPyrest ubve; cahd e 4fid uind'sushosespr essure d,s.to be
measur ed cireukates diaghde thi s,i scipere are, for ex | e, pressure
transnitters that are c,orr%l etely %?@e °f ?%rﬁﬂrseltggﬁ?i oh SZ‘Sﬁe %hd tRat of fer
maxi mum ease ¢fY cT¥affigty T §leyahkenpasvinsi stsanfnaprubest gn wehi ch a
flat surfacewhsermachi betsr tRecdt mensi-QRs @ndimRchining. tol erances of which
are known pr@gjeserlsyt. ,rilmscreen strai n”gauges, arrang"ed as a \Wielt st one
bridge (a networ K of - %Slioé‘t)ances), are carefully positioned and glued cn
this flat surface. When this network cf resistances is supplied wth are
external voltage,g; klleaV\hea stone bridge supplies an electrical signal whose
val ue varies as a functi‘on of "t W& ‘F&f OF nHty GhasPatdeE iset ai mugdauges when a
pressure is éxett@ddnonthenidnside wakl of the tube (at the level of the
flat surface). The output signal of the Wheatstone bridge therefore depends
on the value of the resistances glued to this flat surface. The fl at
surface tends to ¥ethtstisritedt wderitheitaotiocani oft HNe Rt ESSUI Lo AS i t
deforms, theifdadc surf S uses_the strain gauges to undergo

def ormati ons_whi ch ar eﬁﬁ%‘nﬁg%l 3%) ét:r?eaﬁ?%%% Soht goﬁ ’%‘f‘ﬁ%éé”? nthe val ue of
each of the PESIUTantkst"Or 9sPrRd Pigaages. An i rmedi ate consequence is a
charge and/or deviation of the output signal at the termnals of the
Wheat st one bri dge gnder the action of the press._ire. On the whole, the

out put signal is proportitéhafit FA A8 deTwenaeben’ ofvhtihe fdat surface and
hence to theepregslye:exeihed-dyuitrtBRefd 41is¢h ¢Lrgul at ip(]gi{y. the tube on the
zone of def ofpatjan. of, the Eajc.d flat surface. The output’ signalf”of°tire
Weat stone bridge | s tHen’ procebkedtby HIfsel 8et rmicsasystameshatr general |y
supplies a ctitienthe bitameen df andi?Q mey re@rhesPANPLEY §£sP8GLLVely to zero
pressure and to thg,mmxinym  »Z=4 %~ec~r1b,er 2Gv3 pressure for which the
measuring it:strumea:t has been calPbfated. ~TYHHER LY P 5910 £hksctype neet
in full the Y& fentiites bfret eankil hiss, epuority minddaspeanabicl kty;.put their
use i s subjeedfdr@ of hericgo raints, the nost inportant of which, for the
user, is the need to rl(()::r;li g%%ﬁt‘o@ gcﬁférnl‘pcoéllenglsjp%ﬁmypptrSd‘t“Fleed'V\ﬁéé’Psﬁ)ne bri dge
and hence td"¥Hi seEyetof PpPtissavierepmvsmisbter .etche end user therefore has
to make provisions for the laying of power cables on the installation and
process for this_equipnent. In the sem conductor industry, for exanple, it
i s not unconmon t8 f arfuseivertal 1 nurfresdapy ess wme L mpasidsiurgng NSt r unent s
for monitoringtrhesdisstthibbugd@n et Jases ¢, acturing process.

Plant of this t %Ee can be heavy and ex_pens;ﬂ\l/%@%ét}?tgﬁgrrn‘tﬁoer,ou nly
transmitters of this typ&Shstoibe ! eombingsd  wie Hhatubhtre fior nwi siad i i ng t he
nmeasur enent d4fr ansmtiediby the guRstrummnt.a display will permt

vi sualization of the line pressure in real tine.

F ner : i
turthermore, all retention zones are ferbidden, becauss



"Finally, a transmitter is usually nore expensive than a manoneter. The
present invention therefore aims to overcone these drawbacks, by proposing
a device that is independent of any driving elenment and is autononmous in
terms of energy source, and can largely elimnate problens connected with
the purity, cleanliness and cleanability of the driving el ement. For this
pur pose, the direct-passage manoneter of the invention is characterized in
.to at it has a body that is provided at its centre with a hollowed curved
surface, into which at |east taro transverse holes open, to allow the entry
and exit of the fluid whose pressure is to be neasured, 2¢acem!Bt DéBenber
2U3 curved surface being sealed off by diaphragmthat is held in position
on its seatlngI a load cell which interacts with tire body Via fixing
means and orifices: Taﬁé F%d CEFI PHEIHG provitied cpnerddif henewith second
fixi ng nmeans $=ors npunticngr ga .novenent anplifying device resting on t he

di aphragm and connected to an indicator. Qther characteristics and

advant ages of the present invention will becone clear fromthe description
gi ven bel ow, refef?imgeto fdrecappended drawings rehkusdrati pg an exanpl e of
application. fhepeoft,; wh n W imting. In the dlagrams -
Figure 1is a leBan Vi ew %p&flsﬁﬁ%}on%oe\r@éego?rﬂltﬁﬁ PR iHe SrAveRtion; - Figure
2 is a sectidraf* ‘?ﬁéwtan’éf‘%lodéswwrr@fasmrgm eLantrum&mgyrhevs ts a pl an Vi ew

of the body ekathe: MRABOPRS &Y re- o Fi QUG 4o Sy & tional Vi nd side view
of a di aphragm used in t he mamornet%l‘rJi of the m%%%t‘focno O-ur \é\éﬂe?t ¢ 5 "shows a

variant of inplelEhtatron 6t CRPgRr ™3, Abeoradiongttos a*wmtefercfaaj/ esbodi nent ,

reference I’TB.}Clb&ﬂ redient o H@Uh@vg,av{ynr‘é’@é@ﬁc;rhgoggn tge_!r %l"@*%' A3
repr esent ed L, Lhe di a%hra gm by 2 and the |oad ce hese three

conponent s be| R Be<8hbl d {agethel §8°48t 1w F@@thtﬁﬁmom étheThe body 1
i's produced raxa FSim@(feGGHMgOBpéTﬁﬁﬂloﬂl ng

The examples given above are not limiting. There are many
other manufacturing processes where the measuring instruments
installed on the production lines must be as easy to clean as
possible, with a design that does not permit any retention
zones promoting the development of germs, bacteria and other
substances that cculd contaminate the production process or

the constituents that are involved in the said production

process, such as, in particular, liquids, gases, etc.

It is clear from the foregoing that these instruments

must, as far as possible, be able to be cleaned or rinsed. In

this c i i
ontext, it can be seen that conventional manometers do

not offer this facility by any means, and that their use poses

enormous problems, unless they are combined with separators.

. .
10 overcome these drawbacks, the main manufacturers of

pressure measuring instruments have in recent vears developed

devi " - ressur i ' j
ces called "full-bore pressure transmitters" which avoid

these contamination problems. In fa

c
derived from recently developad technologies in electronics

nave mads it possible to devise pressure measuri ing instruments



| ‘ati [ |'i ndrical conponent formng
‘ rations so as to produce an approxinately cyl _
gpgase. The said conmponent 1 is preferably machined in a netal draméfrang
especially of the stainless steel type, and has, roughly at Itﬁ cen Lehin
recessed curved surface 4 fen which the radius of curvature, the naﬁbl g,
the surface treatnent and the surface condition nakshgt th?324ngﬁgﬁetgﬁ can
. S . o
2003 possible to elimnate any retention zones,
i i transverse holes 5, 6 open

. cleaned perfectly while in line) At |east two t _
Pﬁto t he san curved surface 4 and their purpose is to pernmt t he enprytand
exit of the fluid ;hose pressure is to be nmeasured. Acc@#dkn@nﬁgw@OPprs
enbodi ment these holes 5 6 are positioned o:, g?e Zéne ggner?glggseggﬁa

i on a dianeter of body 1 (cf. Figure . Accordi ng (
giﬁﬁé:ﬁLL¥ tHé§@iﬁ6I@§f5¥isiar€ﬂp@shtiGﬂedemaméMpthEe£§@£$h@9 generating

i i i t he zones of
: . F LD & \  the,nanner of inplenentation, the 0
:h?gfsggzionlgﬁ?ﬁée% ?%Enﬁgﬁggaéf ghénd’ﬁh J?%%%%%edeﬁ?Véﬁ Surfacer9 form

i pti > i iT i 2t ofil i : algo,mchi ned and
an el li ptical *piof i Fe" iTt97hi clé theteonimedti ag: Zonesnar enal'so,
treatedpin sudtvsa mayxa&etQsaMmetﬁgysgggﬁﬁg%§gg%3%ﬁzh?Q%ggégén%ﬂésegnother
isti f, the invention, e peri ) (
U face 4 ?ts'%}e%& 64 irth i Ty FrahcH HERT TR S =as conatt ersi nk t hat
serves as a comraetekurffraceffor rebentdi@aphbagi 2.q -Ehgtsé‘fé%rd!né‘mﬁrﬁ@ngm o
conpletely cq%g%sogngﬁgggggsegﬁpurved surface 4 and receives the pressu

forces resulting from passag aSq?qfﬁ%“fVufan%f¥€%§fF%élééyiP?‘rﬁgrgﬂe t wo
holes 5, 6 (cF £ B geire a4, lDH@phnagdin ZHeSdhﬂeﬁﬂ%nLOElmi Q{acﬁ_lﬂg;@
havi ng a p|UHﬁhEE¥n&£;%Qnﬁﬁﬂﬁ{%geugg%hg%%gg§sgﬁub%nggﬂnﬂgkcgtg;ﬁ
gauges, arranged as a Wheatstone bridge (a network of
resistances), are carefully positioned anrd glued on this flat
surface. When this network of resistances is supplied with an
external voltage, the Wheatstone bridge supplies an electrical
signal whose value varies as a function of the deformation of

the strain gauges when a pressure is exerted on the inside

wall of the tube (at the level of the flat surface) .

The output signal of the Wneatstone bridge therefore
depends on the value of the resistances glued to this flat
surface. The flat surface tends to be distorted under the
action of the pressure. As it deforms, the flat surface also
causes the strain gauges to undergo deformations, which are
finally translated into a change in the value of each of the
resistances or strain gauges. An immediate consequence is a
change and/or deviation of the output signal at the terminals
of the Wheatstone bridge under the action of the pressure. On
the whole, the output signal is proportional to the
deformation of the flat surface and hence to the pressure
exerted by the fluid circulating in the tube on the zone of
deformation of the said flat surface. The output signal of the

Wheatstone bridge is then processed by an electronic system

that generally supplies a current between 4 and 20 mA,

corresponding respectively to zero pressure and to the maximrum



' 24 Decenber 2003 delinited elastic strain zones. In addition, the central
part 9 of the said diaphragmis flat and delimts a zone of contact. wts;
a movenent anpiifyi n;~ device, which is itself connected to a pinion which
causes novement cf a pointer on its shaft. Furthermore, the peripheral part
10 cf diaphragmc is fiat and is positioned approxi matel u=y in a nedian
plane relative to the |arge number ef concentric undul ations dlstrlbuteq_
.between the central part 9 and the peripheral part i0 of diaphragm2. T::e
role of this peripheral part 10 will be explained |ater. Mreover, the said
di aphragm ~ is obtained in particular bi a draw ng oper a#ildacembere2@i3 strip
which will then undergo a nunber of heat treatment operations as ,Jell as a
nunber of surface treatment operations. The choice of materials used and
their treat nerssunastai gourousley nstudiied and: seleet 8d;s0.as to pernit

opti mum functjoning.qyand in particular so as to offer excellent

met r ol ogi cal performance (linearity, hysteresis, repeatability), and
accordingly accuracy class 1 is achieved. The body 1 of the nmanoneter al so

[ 7.
has a nunber of fixing weans, 41, preferahl LYy s aced around ring
These fixing neans 11 are pr%ducéd A drlﬁ¥| éh fa%pfﬁﬁlfﬁ”ﬁaﬁy 1 of the

manonet er, §B¢é%ef%“méﬂﬁtP%OWﬂﬂaﬁ@uWﬁﬁngb@iihoa@utc@kthusboaﬂ cell 3 is

mde of a mheseal & wrhar i2dkhaladf, BAdYngsdl 24, Decenber, 2003 4, In d
nunber O conventlonal nachlnln% Cperat On5 d

user, is the need To provide an electrical supply to the
Wheatstone bridge and hence to this tyoe of pressure
transmitter. The end user therefore has to make provisions for
the laying of power cables on the installation and process for
this equipment. In the semiconductor industry, for example, it
is not uncommon to install several hundred pressure measuring
Instruments for monitoring the distribution of gases in the
manufacturing process. Plant of this type can be heavy and
expensive. Furthermore, only transmitters of this type must be
combined with a unit for visualizing the measurement
transmitted by the instrument: a display will permit

visualization of the line pressure in real time

Finally, a transmitter is usually more expensive than a

manometer.

The present invention therefore aims to overcome these
drawbacks, by proposing a device that is independent of any
driving element and is autcnomous in terms of energy source,
and can largely eliminate problems connected with theas purity,

cleanliness and cleanability of the driving elem@ﬂf

For this purpose, the direct-passage manometer of the
inventicn is characterized in that it has a body that is
provided at its centre with a hollowed curved surface, into
which at least two transverse holes open, to allow the entry

and exit of the fluid wheose pressure is to be measured, this



‘various Operdtl OnS O surface treatnment. Cylindrical overall, in the form
of a hoop, this conponent is i”:tended, on the one hand, for holding the

di aphragm above the curved-surface ca-cavity 4, and on the other hand for
provi ding the nounting for the novenment anplifying device as Laell as the
graduated dial. Thus, for perform ng these various functions, the hoop
formng the load cell 3 has a nunber of holes 12 with angul ar positioning
.so that they match up with the fixing neans 11 provided in body 1 of the
manonet er. These holes 12 allow the pasgage ef screws, studs or tue |iKke,
which interact with the fixing nmeans 11 and nake it posg8iidesentyertdugist eni ng
the screws for load cell 3 to ire held on body 1. According to another
characteristic of the invention, since the face of the hoop has to be in
contrast witHH& PerifpRebal~pare 10 U 8y aphtiagim2gn ithdassanshoul der or
annul ar pr ojecticoon Wi ahs deldintSpa £ontact. surface 13 which pernits,
during mounting, of laad cell 3 gn %oqy |, cl arrpd{n%g“o%nartﬁéacﬁér“l”p%r al part
10 at the |evel "ot tHe EbtmtersPik 7 rRde i Febodye1lonssenbl yeofg t he
manonet er, atrovhded evehdaoft tdie vbodysckoafi di aphy agan2 Af, h%?gk&e@} 1,3, is

ef fected w thouf.yel ding, and therefore w thout any risk o i nternal

cont ami nation. |nstallation of ot he® faRorE? e7” itdeof 12 Hes™100¢ and of cl ass
10 (under hoodsewish thami narditkow). f or certain operations, to avoid any

ri sk of contam nation 24 Decenber 2003 Load cell 3 a 1 so has second
fixing nmeans i4 for nounting-ir:g the neasurenent anplifying, device, one
end of which rests'onchheacentralcpart 9defntdisaphs agme2 prebsde t he ot her end
formed by a ishaftidok:impuitdopg the, i ndigator, Jjn particular in the form of
a pointer. In.addition, the froxr:l?faprla?t g?{ “OSSSBIEthsm& §&V eI shoul der s
15 for passdgéSofi1héodiba 2PRANEPE resrsnon tHestixing meansadpic as wel | as
for hol di ng agptoveri owht gdrJaIF0t gel s, tihe; di nd,t pai nter. According to
yet another characteristic of the inventilgén,wacly ths?letslp%hdtlg 4% connected to

branch pi ecgsa?ﬁazﬂs.' project laterally relative to body 1 of the manoneter.
These branch pi ecesglbe I7Asrecaiae Maki 88 t¥pes-0f, %E@Bgé‘fr?g zed, male or
femal e connggting neans, so as to permt installation of the manoneter cn
the process line. The invention as described above offers nmany advant ages
since the manonet érigconst rischeskduichbi svivay shass did 86L,P3SSAGR. W L h the
particul ar feature;gf,offering zero dead space, and noreover the cavity for
measuring the pressure of the f1uld TS ConplePBfY Swepf By ¥Héesai d fl uid,
t hus preventing anySret eéhtiison gorte ohhat vidwhhdasdyver seky affect criteria of
cl eanl i nessaiMueouelscd he eonstruGtiop. 1 he form of the internal

conponents, the machi ni ng operations, treatnents and°f'he surface condition
of the various conrp8hEnts SPar i hgatrhen renorepéemeraiee ibt poSsigl-e § 0
elimnate any retention zones so that this manoneter can be cl eaned
perfectly whiIeAicrl i ne. O/ving toits design - with crinped rather than

wel ded cording to a preferred embodlment, reference may be

made to Figure 2, in which the mancmeter body is represented

by 1, the diaphragm by 2 and the load cell by 3, these three
components being assembled together so as to form the

manometer.

The body 1 is produced in a Successibn of machining
Operations so as to produce an approximately cylindrical
component forming a base. The said component 1 is preferably
machined in a metal draw frane especially of the stainless
steel type, and has, roughly at its centre, a recessed curved
surtace 4, for which the radius of curvature, the machining,

the surface treatment and the surface condition make it



'v 13 24 Decenber 2003 di aphgram - each conponnet of this nmanoneter can be
treated so as to achieve an extrenely high I evel of purity and cleanliness.
O course, tha presant inention is not limted to the exanpl es of
application describ a and illustrated above, but enconpasses all variants

t her eof . 14 24 Decenber 2003 CLAIMS i- A direct-passage manoneter
conprising a body having a recessed curved surface (q) at its centre, into
«which at |east t~~ro channels (5, 6) open, for permtting the entry and
exit of the fluid whose pressure is to beynmeasured, this curved surface (q)
bei ng seal ed by a diaphragm (2) which is held in place di DeseswatPog3by a
|l ead cell (3) which interacts with the body (1) via fixing neans (11) and
holes (12), t l.0ad cell .(3) being in addition provided with second fixing
means (14) fo?gsvrrﬁucﬁfi ny ‘a‘lr(‘?ml)’érr%r?t“‘—’aﬁﬁf?ff%/lioﬂ“gZé@i\‘/ﬁilcc,mt hatt restss on

di aphragm ( 2) "amdheitsr conneet eded-@dap=k ngh0at r; 1 4 he saj,d manonmeter being
characterized in that the said channels (5, 6) are rectilinear and radi al
relative to the body of the said nanoneter and in that the holes into which
they open in the Pécéssddtear vethssarface ie4) sf os man ehliptjcal, profile
whose connectdng e zoBes: al.e,machined and treated in such a way as to avoid
any retention zones. 2-a%rA gan%g%{ﬁégra%%%proﬁi”nést%o EFAMhT | ShckaFact®rd zed in
that the chanfiits °f5:n%)14ie Wissiet Poned:mnia db aneters@fed.he body (1). 3- A
manonet er according to Claim1l, characterized in that the channels (5, 6)
are positioned on two intersecting radii of the body (1). 4- A manoneter
according to O ai fTI°TCRAr aeterfiized swhahaent hettperi phibfy sof ot hes r ecessed
curved surfaces(id)cisi phovhdedw bhha 4ding (7). whigh del iym'o'%saa count er si nk

, esgeclall

serving as a £antact Ostt:L)ESl}(/:e1 f(or tal e di aphragm

cf. Figurs 3).

Acc i - :
ccording to a second embodiment, these holes 5, 6 are

ositione i st i i
|8 icned on two lntersecting generating lines (cf. Figure

S5).

Wha - £ j
tever the manner of implementaticn, the zones of

inte i . 3 |
rsection ketween the holes %, 6 and the recessed curved

surface i Nef: rofi i il
4 form an elliptical profile in which the connecting

Zones are also machined and treated in such a way as to avoid

any retention zones.

Accordinc i i i
J to another characteristic of the invention, the

periphery of the recessed curved surface 4 is provided with a
ring 7 which delimits a countersink that serves as a contact

surface for the diaphragm 2.

The said diaphragm 2 completely covers the recessed
curved surface 4 and receives the pressure forces resulting
from passage of the fluid across the cavity via the two holes

5, 6 (cf. Figure 4) .

Diaphragm 2 is in the form of a metal disk having a

olur H ~F . i indn 1
plurality of concentric undulations 8, between which are



'5- A manoneter accor di ng to any one of the Clains 1 to 9, characterized in

that the diaphragm (~) is in the formof a netal t 15 24 Decenber 2003
di sk that has a nunber of concetric undulations (8) b,er.,,~e ;, which are
delimted zones of elastic strains. 6- A manoneter according to any one of
the Clains ~to 5, characterized in that the central part (9) of the

di aphragm (2) i.s fiat and delimts a zone of contact wth the novenent

-anplifying device. A manoneter according to any one of the Clains i to 6,

characterized in that the peripheral part, (1C) of the diaphragm(2) is flat
and is positioned approximately in a nedian plane rel ati2deDésertber 2a0e
nunber of concentric undul ations distributed between the central part (9)
and the peripheral part (10) of the diaphragm(2). 8- A nanoneter according
to any one of “tHB 'CIYarh@s® ¢ gt7aietaracteri zed in that the face of th:e

| oad cell (3) , whimhas to be in ccntact with the peripheral part (10) of

t he di aphragm has_ a SBCUl der or annul ar projection that delimts a contact
surface (14) whichH FEFM 1Y dGFi Ry MounPrAy DTt hee | vad cekbhr4d3) ien t he
body (i), crifdptapcotiet beipeni phes adr panta£1G6): of sthe M.aphragmd2) at the

| evel of the count erwgii%}é {J); made en the bodv (1) . o

CAFU. A Ay. Afy. AyS.AAAT . AY{T Ay ATV CATAF h2° AYEBIAH) REGM5TUIAREUpKT a\ W ca]
ca] ca] ca] ca] Faye']¢tapéa} calicapcadcaltwakoalca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca
] ca] cMa] ca] ca] cTa] caU] ca! ' 7PQv} i

?21S[\e?(*i 5} xsni cMY] £ca] ca] cfa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca] ca] ca] cajéafpea)ca] ¢af ced calheTal cadal 52&E( k2rawRbKM hY xsni d_Z] 1] ca]
ca] ca] ca] ca] w&aﬁaa]r@akga&&s%]t%]n%]éiﬁir%@;]iﬁ%} g cal calcal.cal cal cal cal cal cal cal
ca] ca] ca] ca] ca] ca] cal @6pt ?Lf 231<| wr mhc” jc aJ caj caj ca] caJ¢d] ca] ca] ca] ca] ca
] ca] ca] ca] caf&al’cafcaf calcdpeat cales]caf cedreahe al calrcalleaVpea] cal cal <) +. Oef
121118t <" at EF RbUt e d #TdHwaerh bl X dLal s al sihal cal 2l al cal cal ca] ca] ca
] ca] ca] ca] cal a(!ce}‘]).ca]lca%]#%] ca) ca] ca] ca] c%]?a]@c]éf%aiq’%]a%%% %a%%§8ﬁs%¢5#####$$
$) $SETS| $S$SIBE " )T 3 e wh 2%}V Fh EA YVF T &R aPet]dapea) clUpdalicad ca] ca] ¢
a] ca] ca] ca] cakeaicalicajcaj.ca) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! z* F+Gtrv
+x+,,--...//1///000&000000n11a22223| w mhc”~Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cMa] ca] ca] ca! 33E3
G3j 3| 3344444465?3195n555GD B6.S6 6666666666773 >esnisdg&la]j]n]e@a]iga%g;@f]igg]lgg] calca]c
a) cal cal cal cg} calealeal caleal gl cal al eal al cal gal cal qal gl cal cal cal cal cal c
SN frw @ ks df 2199 capeajwd] oapcalicalkcal calicakeakcalgrl.calcal cal cal
ca] ca] ca] ca] saj cakcalsalgakcalcal.calcal cal ca] ca] cal _<<<<===>?

@AnG @ @EEAad APAAAAAIBNVB BsBxBBBBB} xsni d_Z]]]] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
aJ cal cal ca]ca]ca]lca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal BCC3
COCCOCCCCEDRDSDR EFE] EEELE%FEHFEEF&E%EEFJ&M%%ZH&%P ]rgé}ﬁé&}&alw%@] ca] caj caj ¢
a] ca] ca] ca] ca coa! ca! ga] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ ca] ca]'€a] ca] ca]cal F
GG, GlGZC?l%:% PR 19 1ISERRRIGKIGOL BFWE rReYY]LE] eaf ismirca] ca] ca] ca] ¢
Ch] cal LSLALL LLLLhaMA %a" CTRR S, o] SoSSaTo T TOLBOCT) end 21111 cal cal cal
ca] cal [ . : SSTO Xsni calJca]ca
ca] ca] ca] ca] ca] ca]{]5 a ca]g%ar cafta ecj}légf%%ﬂté’a] BY4F eHSC4Fea] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] £ CUBR-IAMNY=XMHCROMINORRKSG{-R) SSSSSERETTUUS UCLl xspijd_Z] 1] ] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca/ cB 09F109%&' ()-g 109&' ()-109&' () -

109& () - Zs$109&' (7)¢ F1O9& 1( p£nSwheBnPOSIOYE 1sp- Y40 L0 HONYE< 1OVE 1 () ng
085310%&f()'éﬁgnsFl@9%éﬁgférgb3§néé%¥lﬁb_spaced around ring 7.

Taese fixing means 11 are produced by drilling and
tapping in body 1 of the manometer, so as to permit solid

mounting of load cell 3.

Load cell 3 is made of a material similar to that of body
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1, in a number of conventicnal macnining oparations as well as

various operations of surface treatment.

Cylindrical overall, in the form of a hoop, this
component is intended, on the one hand, for holding the
diaphragm above the curved-surface cavity 4, and on the other
hand for providing the mounting for the movement amplifying

device as well as the graduated dial.

Thus, for performing these various functions, the hoop
forming the load cell 3 has a number of holes 12 with angular
positicning so that they match up with the fixing means 11

provided in body 1 of the mancmeter.

These holes 12 allow the passage of screws, studs or the
like, which interact witn the fixXing mesans 11 and make it

possible, by tightening the screws, for load cell 3 toc pe h

D
e
G

on body 1.

According to another characteristic of the invention,
since the face of the hoop has to be in contact with the
peripheral part 10 of diaphragm 2, it has a shoulder or
annular projection which delimits a cecntact surface 13 which
permits, during mounting of load cell 3 on body 1, clamping of

the peripheral part 10 at the level of the countersink 7 made

in body 1.

Assembly of the manometer, at the level of the body 1 of
diaphragm 2 of load cell 3, is effected without welding, and
therefore without any risk of internal contamination.
Installation of the manometer is of class 100, and of class 10
(under hoods with laminar flow) for certain operations, to

avold any risk of contamination.
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Load cell 3 also has second fixing means 14 for mounting
the measurement amplifying device, one end ¢f which resrcs or
the central part 9 of diaphragm 2, with the other end formed
by a shaft for mounting the indicator, in particular in the

form of a pointer.

In addition, the front part of hoop 3 has a series of
shoulders 15 for passage of the dial, which rests on the
fixing means 14, as well as for holding a cover which protects

the dial and the pointer.

According to yet another characteristic of the inventicn,
holes 5 and 6 are connected to branch pieces that project
laterally relative to body 1 of the manometer. These branch
pieces 16, 17 receive various types of standardized, male or
female connecting means, so as to permit installation of the

manometer on the process line.

The invention as described above offers many advantages
since the manometer constructed in this way has direct
passage, with the particular feature of offering zero dead
Space, and moreover the cavity for measuring the pressure of
the fluid is completely swept by the said fluid, thus
preventing any retention zone that might adversely affect

Criteria of cleanliness.

Moreover, the construction, the form of the internal
components, the machining operations, treatments and the
surface condition of the varicus components forming the
manometer make it possible to eliminate any retention zones,
So that this manometer can be cleaned perfectly while in line.

Owing to its design - with crimped rather than welded



"10

¢

' ' ) () - V=11 @10%VE!
% ()-4y6109& ()-!310% ()-!yy/ 10%& ()-z@ APAB3CCED} [ <g &
(19?!121/%c%£¢?v&' 3(/) - 10%§¢?v&' ()-! 109%WE () - 410%v&' () - S0410%v&' () - S&D] EFFFFFGr P=:
1 @109 fY 10% U U& ()-s! &10%BU3UE ()-Y 10MM 10MM | o
10MM @F109WE: () -, A( FLO%: ()- GHHI CKLLLzXJ<=:1! 10 U U 10 U U'y2 10%

13 24 December 2003

diaphragm - each comporent ¢f this manometer can be
as to achieve an extremely high level of purity

cleanliness.

Of course, the presant invention is not limited to the
exampies of application describad and 1llustrated above, but

encompasses all variants thereof.
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CLAIMS

i- & direct-passage manometer comprising a body having a
recessed curved surface (4) at its centre, into which at least two
channels (5, 6) open, for permitting the entry and exit of the
fluid whose pressure is to be measured, this curved surface (4)
being sealed by a diaphragm (2) which is held in place on its
seating by a lcad cell (3) which interacts with the body (1) via
fixing means (11) and holes (12), the load cell (3) being in
addition previded with second fixing means (14) for mounting a
movement amplifying device that rests on diaphragm (2} and is
connected to an indicator, the said manometer being characterized
in that the said channels (5, 6) are rectilinear and radial
relative to the body of the said manometer and in that the holes
into which they open in the recessed curved surface (4) form an
elliptical profile whose connecting zones are machined and treated

in such a way as to avoid any retention zones.

2- A manometer according to Claim 1, characterized in that

the channels (5, 6) are positioned on a diameter of the body (1).

3- A mancmeter according to Claim 1, characterized in that

the channels (5, 6) are positioned on two intersecting radii of
the body (1).

4- A manometer according to Claim 1, characterized in that
the periphery of the recessed curved surface (4) is provided with
a ring (7) which delimits a countersink serving as a contact

surface for the diaphragm.

5- A manometer according to any one of the Claims 1 to 4,

characterized in tha- the diaphragm (2) is in the form of a metal
b o
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- 10On cen

disk that has a number of concentric undulations (8) barw

which are delimited zones of elastic strains.

6- A manometer according to any one of the Claims 1 to §
characterized in that the central part (9) of the diaphragm (2) is
flat and delimits a zone of contact with the movement amplifying

device.

7- A manometer according to any one of the Claims 1 to 6,
characterized in that the peripheral part (10) of the diaphragm
(2) is flat and is positioned approximately in a median plane
relative to the large number of concentric undulations distributed
between the central part (9) and the peripheral part (10) of the

diaphragm (2).

8- A manometer according to any one of the Claims 1 to 7,
characterized in that the face of the load cell (3), which has to
be in contact with the peripheral part (10) of the diaphragm (2),
has a shculder or annular projection that delimits a contact
surface (14) which permits, during mounting of the load cell (3)
on the body (1), crimping of the peripheral part (10) of the
diaphragm (2) at the level of the countersink (7) made cn the body
(1).



