= 1- APPARATUS FOR CONVEYI NG FLUI D PRESSURES TO A DI FFERENTI AL PRESEEES
%FANSDUCER The present invention relates to apparatus for conveying fluid
ressures to a differential pressure transducer. Known differenti al
pressure transmtters 5 consist of three functional sub units: input
menbers, a transducer, and an electrical {nput/output unit. To sens€ .,
differential pressure, the transmtter thpéres two fluid pressures. Théf'
fluid pressures are separately conveyed to the transducer by two input

T menton 1o a conAEPRRRRYECFORIEONFEVING EEBIBINRESSORERCH [ NDLL DT

IS connected to a con contarnin under pressure ch input
menber is typically Se@arﬂts&yFﬁﬁﬁhTQAanﬁhssaﬁsf&@ﬂhgb@b@hess steel . The
transducer has two separate oppositely facing portions, each of which is 15
affected by one of the two fluid pressures, and in response generates a
signal representative of the differential in such pressures. This signal is
sent to the input/output Thetprésehtfinvenedent cejanes theappamstiuseforto
receive the differential pressure input 20 signal fromthe transducer to
transformthe iocpovegiggaEliuntiopasssndest tp ot diffetensdadi pungssure
representative of differential pressure and to output that standardized
signal for use tramgdurere the differential pressure transmtter. -2- A

three val ve mani fol d has fre ueg I¥ been uied with a dlfferengial pressure
transmtter. It has fferential pressure transmitters

5 consist of three functional sub units: input members, a

transducer, and an electrical input/output unit. To
sense differential pressure, the transmitter compares
two fluid pressures. The fluid pressures are separately
conveyed to the transducer by two input membérs mounfed
10 on opposite sides of the transducer. - Each input member
is connected to a conduit containing fluid under pressure.
Each input member is typically separately cast or
machined from stainléss steel. . The transducer has two
separate oppositely facing portions, each of which is
15 affected by one of the two fluid.pressures, and in -(
S response generates a signal representative of the
differential in such pressures. This signal is sent to
the input/output'unit which functions to power the
transducer, to receive the differential préssure input
20 signal from the transducer to transform the input signal
into an industry standardized signal representative of
differential pressuré and to output that standardized
signal for use external to the differential pressure

transmitter.



typically been interposed between the conduit and the input nenbers of the . .
differential pressure transnmitter by 5 bolting it to each of the inpu Ty
menbers, utilizing o-rings to effect sealing therebetween. AIternativeﬁggg
the three valve manifold has been installed by interposing -short addit
. sections of piping between the manifold and each of the input nenbers. 10
The three valve manifold is typically used?to performthree functions: (1)
to séTéctiver admt fluid pressure fromboth i nput nmenbers to affect the
~trans- ducer, (2) to exclude fluid pressure fromone input nenmber

while-admitting fluid presautaréeovniie aahefold haspfitequerbely timeed f ect
both portions of the transducer, and (3) to isolate the transducer

conpl etely from tked iitth ar disfeeeht bal bptassapeat t nendei steR. t yii duds prior
art three valve manifold is detailed in the product literature of Anderson,
Greenwood & Co. afyptcadilgnbe2f ifegappsedtbetweenCHre Me@ndwitisandakhe og
3000, Revised Cct. 1980. It is desirable to provide the above nenlioneqa

" fluid pressure cdmpati mgmbenst p6nshat diEfeEeptiadtprogsure transmitgen by
inmportant is the aspect of increased_safet

) ) . It is recogni gf.that t he.
input nenber$ coMpdfFing i R ﬁﬁﬁ?e?értBFoX@EEth‘E?‘éﬂ’%' fﬁ‘% bt 1 QTR
conduit. This fluid be at _high, pressure and/ o ol i
it may be causti d® f%ca slela&r’rﬁgbfzgeﬁﬁ ﬁg%eSHé. ééggg}g%?f‘?%{gbn‘lé—%%%%igea
di stinct hazard. 5, “In.qrder L0t M hsshaga ! i le to
. mnimse the num&ﬁlW% ndigngﬁégc |§hg5§§§%2F§?eg§ igtefé°é§n96§ﬁ6@@

' additional sections of piping between the manifold and

s each of the input members.

10 ' The three valve manifold is typically used to
perform three functions: (l).to selectively admit fluid
pféssUre from both-input.members to affect the trans-
ducer, (2) to exciude fluid'pressure from one input
member while.admitting £fluid pressure from the other

15 input member to affect both portions of.the transducer,
and'(35 to isélate.the transducer completeiy from the
fluid pressure from both input members. A typical prior

L/ art three valve manifold is dgtailed in the product

literature of Anderson, Greenwood & Co. Qf Houston,
20 Texas, entitled AGCO Mahifoids, Catalog 3000, Revised

i oct. 1980.

It is desirable to provide the above mentioned

fluid pressure conveying functions at reduced cost.

25 Also important is the aspect of increased

'safety. It is recognized that the input members convey



with a differential pressure transmtter, as such connections are potenti al
youpyes of dangerous | eakage. 10 According to this invention
tNieZ# is provided apparatus for conveying fluid pressures to a differential
pr €ssure transducer, conprising an input menber for connection to the
transducer and having therein first and ‘second openi ngs open to a comon 15
face of the input nenber; first and secone 3l exible isolation diaphragag/.
sealed to said comon face of the i nput menber over the open ends of the
first and second openings therein, respectively; and a manifold nenber
having first and second passageways extendi ng 20 t her et hr ough, .t he

passageways Openlﬂﬁa&@vércﬁﬁﬁeesﬁaﬁﬁupﬁ ibefD@#iﬁ§|ﬂnnﬁm@eéonddﬁilﬂ&nlf0|d
menber bei ng adapkgéa be secur conmon
e

faces sealingly e 19A4, B8y Fﬁ ﬁge *gﬁ EP%?%ggﬁr%%dg%ﬁlE%QP?EFE$FP
passageways i n thé&iRBwise,nini maydbercabestic mmldhe,dfh@mmakm@ end t her eby

cause def|ection PB& 92 3Qs3§uchhTi‘{:Scbﬂé’?mbf?@s% h@@m@@ WesEFd bed by

way of exanple w erence to the dramnng ure. 1 1s an
expl oded vi éw of &nppéfierr da BipipbaenRis ofazppdr awsl%lc%m#gl? ot? he
i nvention connect migimieendtet numbardoff £1eNdi ednpEeCEHoNi e dsSpSiaceder of a

differential pressu Lrae e I qur I S.a sectlonal V|e t.aken al ong
line 2-2 of Figur¥ fg &1 %gk}% Eiaf pr egsare tfan mi&geg, Yhdk

connections are potential sources of dangerous

leakage.

10 According to this 1nvent1on there is prov1ded
apparatus for conveying fluid pressures to a _

- differential pressure transducer, comprising an input

member for conneétion to the transducer and having
therein first and second openings open to a common

15 face of the input member; first and second flexible
isolation diaphragms sealed to said common face of
the input member over the open ends of the first and
second openings therein, respectively; and a manifold
member having first and second passageways extending

20 therethrough, the passageways opening to a common

' face of the manifold member, the manifold member

being adapted to be secured to the input member with

- their common faces sealingly engaged whereby in use : \;}'

fluid pressures applied to the passageways in the
25 manifold member act on the diaphragms and thereby
cause deflection thereof.
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10 . Figure 3 is an exploded view of a second preferred

enbodi ment of apparatus according to the invention with integral three Féﬁf;
valve manifold; Figure 4 is a sectional view taken along line 4-4 of Figure. .~
3; 15 ' Figure 5 is an expl oded view of another preferred

embodi et of apparatus according to the invention; Figure 6 is an expl
vi ew oM~anot her preferred enbodi nent of-apparatus according to the 20
invention with an integral three valve manifold; and Figure 7 is a
sectional view taken along line 7-7 in Figure 6. 5 A
preferred. enbodi nent of the invention is shown in Figure 1, which depicts
a differential pressure trafkb$tinvenfeien arill atov (e Rlddaridmd dy wasafi e
transmitter 10 has three nmjor sub-units; input/output unit 12, input 10
menber 14, and rraﬁxa@paems#%@rr%e.rﬂﬁsi%m% dugwitnasut put whiich:22, shown
schematically in Figure 2, is contained in 15 i nput/ out put housing 13,
which is connected to input nenber 14 by neck 18. Manifold nenber 16 is
connected at a first face 20 to first and second piping | egs 24 and 26
respective by neans of flange adaptor unions 22. Manjfold nenber 16 20
is additional ly connected afig®E®nt ¥ BxPadsth YifYifure EXefsdnashut
menber 14, the_connection beipng effected b cqy.entioqﬁl neans, .as for
cording to e

exanple in this effBa ﬁ%ﬁ?tg bYRIFIFMS @ N invention
) conneéting.a conduit to a differenfial‘preéshre trans-
L,/ ducer of a differential pressure fransmittér;
Figure 2 is a sectional view taken along line
2-2 of Figure 1;

10 Figure-3 is an exploded view of a second
preferred embodiment of apparatus according to the
invéntién with intégral three valve mahifoid:

Figure 4 is a sectional view taken along line
\4-4 of Figure 3;
is . Figure 5 is an_expioded view éf another ’

{preferred:embodiment of apparatus according to the

1

'|. . :"_x- ' .
~/ dnvention;

G

Figufe 6 is an.exploded view.of_anothef.
Ereferred embodiment of apparatus according td the
- 20 invention with an integral three valve manifold; and
Figure 7 is a sectional view taken along

line 7-7 in Figure 6.



14 and t hr eaded

t hreaded bores 31 in manifold nenber 16. Preferably, manifold nenber

I ngerted through snooth bores 29 in input nenber 25
i(g??

s fornmed of high density material: 30 Functional ly it

is the

purpose of differential pressure transmitter 10 to output an electrical

of the differential of the two fluid pressu¥es. 35 When such

differenti al

correl at ed,

pressure is the differenti al
-6- downstream of an orifice in a conduit, this differential my be
t hrough known rel ati onshi ps,

‘signal, preferably in industry standardized format, that is representative

Nt :

of pressures taken upstream and

to rate of flowin the conduit. To

achieve this function, input/output unit 12 5 . supplies power to the

differenti al

pressure transducer and receives an input signal

representative of differential pressure fromthe transducer. 1 nput/output
unit 12 preferably is conprised of circuitry such as in U S. Patent No. 10
3,854,039, but other known circuitry wll also function satisfactorily. The

t ransducer E
the input s

unctions to,be affect

d dt t
anal i n rechoREer pher L ombed Pentiad M A > Ol ect e

15 conponentssbewﬁ01n1Egguaelbuswhhmhtdepmmt&n@tﬁnﬂﬁnzauxiak1

| nput/output houshpgeddre! rafidhi teor ge

18 preferably- has_a _conduit contal ning ﬁe means of

10
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Differential pressure transmitter 10 has thiree
major sub-units; input/output unit 12, input
member 14, and manifold member 16.

Physically, input/output unit 12, shown
schematically in Figure 2, is contained in
input/output housing 13, which is connected to
input member 14 by neck 18. Manifold member 16
is connected at a first face 20 to first and
second piping legs 24 and 26 respective by means
of flange adaptor unions 22. Manifold member 16
is'additionally connected at second face 25,
shown in Figure 2, to input member 14, the
connection being effected by conventional means,
as for example in this embodiment by bolts 27

"inserted through smooth bores 29 in input member

14 and threaded into threaded bores 31 in
manifold member 16. . Preferably, manifold member
16 is formed of high density material.

Functionally it is the purpose of
differential pressure transmitter 10 to outﬁut an
electrical signal, preferably in industry
standardized format, that is representative of
the differential of the two fluid pressures..

When such differential pressure is the

differential of pressures'taken upstream-and

M)a §ypﬂprt| ng structure

neck

o



communi cati on between input/output unit 12 and 20 I nput nmenber 14.

| nput / out put unit 12 operates on the input signal to generate the

st andar di zed out put signal 25 representative of differential pres

of transm ssion-via | eads 15, shown i.n Figure 2, and for use external
differential pressure transmitter 10. It i s understood that input/output
unit A2 need not be directly affixed 30 - t® 4 nput nenber 14. It may be
| ocated renotely from but comuni catively coupled to the other two
sub-units of differential pressure transmtter 10, as for exanple in a

pl ant control room -- 35 As previously described, manifold nmenber 16

-7- is connected todbwhstread SECOHNC P M LGS cvhdwid ,26hvki ch may be any
means suppl yi ng qu ander ssurqbto man I n_the

r 6
enbodi nent shown i n¢ ﬁf%“i?a i P2t ?uf%ﬁg(ﬁﬂf%% gﬂ%&“ﬁ%ﬂ&“P@@S 24 and 26
are smal |l dianeter ralet1phphhpsty@ocad¢Q'cﬁufﬂuﬂfln redte diommeti€r.,, each of

which is connected {9 gm é?édtﬁﬁﬁﬂ¥ﬂnééﬁéﬁ’ (P or??ﬁﬁﬂp & tURizon 22.

First piping Leg 24 s additio connecte I'ce flange 28 while 10
. second pi pi ng>. eg 26“?81bﬂal??ﬁﬁﬁl faF e il ATES SMT&nge 30.
- @ifice flanges 28 gngns@useppond fﬁbéﬁVéS(zhlﬂnﬁux @ﬁ@maahomn) in recess 29

between them . i fiegrLhanese: 78 89 ALG SAPAL I ARt 32
s transducer. Input/output unit 12 preferably is
comprised of circuitry such as in U.S. Patent No.
10 - 3,854,039, but other known circuitry will also
function satisfactorily. The transducer
functions to be affected by the £luid pressure
and to generate the input signal in response

: oy

thereto. For packaging convenience, selected
15 ' components performing various functions may be
located in input/output housing 13. In addition
to being a supporting structure, neck 18 _
:preferably has a conduit containing the means of
communication between 1nput/output unit 12 and
20 input member 14. '

¢/ - Input/output unit 12 operates on the input
151gna1 to generate the standardized output 51gna1
. + 25 representative of differential pressure of
o transmission via leads 15, shown in Figure 2, and
for use external to differential pressure
transmitter 10. It is understood that
_ input/output unit 12 need not“be”directly affixed
30 to input member 14. It may be located remotely
from but commuhicatively coupled to the other two
sub-units of differential pressure transmitter
10, as for example in a plant control room. .. -

35 _ )
' As previously described, manifold member 16



0Ww:34. The orifice plate restricts the flowin conduit 32 in a known

manner, thereby generating 20

a differential pressure, which is a

function of a rate of flow It is understood that differential pressure

transmitter 10 works equally well with flowin a direction opposite to,*hat

i ndi cated by arrow 34. First piping leg 24 intersects and is 25

connected to conduit 32 downstreamof the orifice plate and is connected at

first face 20 to a first end of first fluid ggfﬁiure passage dy 36 shown in
%

Figure 2. Secondipi pPRBeFEgd 280 hiEFEetRd $

RigHtg t 8 &

onduit 32

15 conventional passageways therein, fluidly connect first and second
"g | egs 24 and 26 to conduit 32. F|OM/In conduit 32 is indicated by

?0 ugst][eam oanﬁpiesoWhicnemWalbe anyg heawomgipdin Flivisd fgce 20 t20 a
irst end of secop uj u o shown in Figure
35 : Hgv\ﬁr Rgﬁ%ﬁ?% 58 lﬁﬁfgfgga\@xseconzi% U|Q’#r]1essure

passageways 36 anambedﬁmennnshgwm in FRgumenberf ims ¢ and i scarsl separatel y

fluidly cougle fipspiagdisgsond Bhai 28 éﬁ@ssﬁ%hfﬂuﬁé%%ié¥ﬂ¥ﬁiéﬁe|y to input

EHB‘S? Ecoht }ﬁﬂﬁ?%ﬁﬂ

there fluidly couphédht dsf conneaneldstacomalnifmldi mémb&mrbﬁ Ay aand 42

respectively. Fir

‘formed by wal l

10

15

20

25

35

44

‘nmenber 14. Accordln first d sec Iul essure pass ys 36 5
and 38 open at a BéES\ﬁ/d 2 ‘?ﬁe‘ﬁgé’&a

%&aggg 38600 | Lith g CPRIDCRPr 40 pihdP PUE pePRY Ately

additionally ccnnected to orifice flange 28 while
second piping -eg 26 is addxtlonally connected to

orifice flange 30. Orifice flanges 28 and 30

support an orifice plate (not shown) in recess 29
between them. Orifice flanges 28 and 30 are

~ shown affixed to conduit 32 and, by means of

‘connected to conduit 32 downstream of the orifice

conventional passageways thereln f1u1d1y connect
first and second piping legs 24 and 26 to conduit
32. Flow in conduit 32 is indicated by arrow

34. The orifice plate restricts the flow in
conduit 32 in a known manner, thereby generat1ng
a differential pressure, which is a function of a
rate of flow. It is understood that differential
pressure transmitter 10 works equally well with
flow in a direction opposite to that indicated by
arrow 34, First piping leg 24 intersects and is

plate and is connected at first.face_Zo_to a.

~first end of first fluid pressure passageway 36

shown in Figure 2. Second piping leg 26
intersects and is connected to conduit 32
upstream of the orifice plate and is connected at
first face 20 to a first end of second fluid
pressure passageway 38, also shown in Figure 2.

As shown in Figure 2, first and second
fluid pressure passageways 36 and 38 in manifold

16 and are

o

<



10 46 respectively, fornmed in second face 25 manifold nenber 16, in
cooperation wth fluid facing sides of a first and second pressure sensin
and transmtting nmeans nounted in input nmenber 14 when nanifold nenber 1
and i nput 15 - menber 14 are mated together i-n their normal position.
first and second pressure sensing and transm tgi_ng nmeans conprise first an
secondifl exi bl e isol ation di aphragns 50 and 57 di sposed on face 53 of .input
menber 14 and havi ng 20 outwardly facing sides 48 and 48A respectively.
second pressure sensing.-and transmtting may directly sense fluid pressure
ac on the outwardly facing sides thereof, for ;exanple 25 when
they conprise strai n‘“‘b‘“bely 15‘,%"8\9‘:9% tr?afeé’é‘(?ﬁt&&ﬁprfgé‘éﬁéﬁnggﬂpie

di aphragm for isol atfigst ambhodexcond adip ielgertets f2domntdh@ 6f | ui d, whil e each
tr its a signal r ' fs r ye flaui L reto
associ ated 30 si?%gﬁ§§€%ﬂiﬁgggfdﬁhﬁ§3ns or ﬂdﬁthé#c$ﬁQIE??Zf and
second pressure sensf hgs arand r8cAd thlwg drpLessare PossrLena¥s asd to
facilitate flugdly sgidi»g épdstatind s didiiat chashar $a¢@ asdof2 35

firot and second i sohatt et MRS AT S A% 20800 FQUIRY P9 P ABing 51 des
48 and 48A respectivedoyfitse and seqund fHariide shafmbeirisci4 Oaaadddi ned by rins
5¢ and 54A are co-pl pggpec®l $OHIN #1% MERA SWonE f191d chambers 40
- and 42 are separately formed by wall 44 and wall
10 46 respectively, formed in second face 25
</ ‘manifold member 16, in cooperation with fluid

facing sides of a first and second pressure
sensing and transmitting means mounted in input
member 14 when manifold member 16 and input

15 member 14 are mated together in their normal
position. The first and second pressure sensing
and transmitting means comprise first and second
flexible isolation diaphragms 50 and 52 disposed

- on face 53 of input member 14 and having
20 outwardly facing sides 48 and 48A respectively.

second pressure sensing and transmitting meefis
may directly sense fluid pregsure actiamf on the
outwardly facing sides thereof, as“for example
25 ~ when they comprise strain gaug€s, or they may
-each comprise an isolatjefi diaphragm for
isolating a remote _s€nsor element from the fluid,
while each tramsmits a signal representative of
the respective fluid pressure to associated
30 signagX¥ transmission means for further B
ission-to—such-senser—olement. The first
. and second pressure sensing and transmitting
means are'so oriented as to facilitate fluidly
sealing first and second fluid chambers 40 and 42
35 respectively when mated to manifold member 16.

N ol T I LN O L I LRI Favoce 0Lt



be fully functional. First and second isolation diaphragns 50 and 52 are
j’gja»d at their rins 54 and 54A to input nenber 14 as by welding. Wen 10
patol d menber 16 and input nenber 14 are mated together, rinms 54 and 54A
additionally abut opposing sealing portions 56 of second face 25 of input .
menber 16, respectively. Sealing portions 56 are fornmed in second face 25
of manifold 15 menber 16 annular to thé second end of both fluid .
passageways 36 and 38. Preferably the planes defined by the sealing "~
portions 56 are substantially co-planar, though they need not be co-planar
to be fully functional. Wen manifold 20 menber 16 and input nenber 14
are mated together, the planes defined by rins 54 and 54A-are .substantially

parallel to the plane fag shdwiy inhFigupesizngfiesli agdpsetbad 56 of second

face 25. 25 First, and . .second isal ati L. aphnagns 50 an are preferably
chosen to be SLﬂmﬁs:%%Eﬂq"y%ﬂﬁgpﬁggﬁgd%@yQS?;E%tgggﬁsgp%yg§?£Yent to the
corrosive propertiassing sidess |48 @ndSth8ActrespeytiZ@ly, thRey are selected to

be able to gt hstand gig ieSTUMR Ch Whe tkdiidedysy 25asfisaxhhbhe enough to
defl ect responsive to the flﬁlq preEQUég acti g_ther_on; 3§ Seal i ng neans
58, al so shown i P¥ dif%e <@ -planpg,. ajithoug eFB JeBe6E: RENOPNBBL nenber 14

and ‘be fully functional. First and second isolation
" diaphragms 50 and 52 are joined at their rims 54.

and 54A to input member 14 as by welding. When
10 manifold member 16 and input member 14 are mated.

together, rims 54 and 54A°additionally abut \o/

opposing sealing portions 56 of second face 25 of
input member 16, respectively. Sealing: portions
56 are formed in second face 25 of manifold

15 member 16 annular to the second end of both fluid

' passageways 36 and 38. Preferably the planes

defined by the sealing portions 56 are -
substantially co-planar, though they need not be
co-planar to be fully functional. When manifold

20 .  member 16 and i put member 14 are mated together,

'~ the planes defined by rims 54 and 54A are

substantially p?rallel to the plane formed by the
opposing sealing portion 56 of second face 25.

25 5 _

First and'gecond isolation diaphragms 50
and 52 are preferably chosen to be substantially
unaffécted by or, at‘leaét,'resistent_to'the
corrosive properties of the fluid. Structually,

30 they are selected to be able to withstand the
pressure of the fluid, yet are flexible enough to
deflect responsive to the fluid pressure acting
thereon.

35

Sealing means 58, also shown in Figure 2,

hd



mani f ol d nenber 16 annular to first and second isolation di aphragns 50 and

52 to assist in effecting a substantially fluid tight seal for 5 firsge
and second fluid chanmbers 40 and 42 when-input nenber 14 and manifold
menber 16 are mated together. Sealing nmeans 58 preferably are conpressibl®
O-rings. conpressed between nmanifold nenberliggaqd I nput nmenber 14 in
grooveg,. 60 10 formed in sealing portion of second face 25. Sealing
nmeans 58 are formed frommaterials preferably chosen to resist damage from

the corrosive properties of the fluid. 15 First and second fluid cavities
61 and 63 are fornmed in_inpput nepher. 14 in coopera%ionlgdth first and
r

second isol ation di pfr AYhETRRS G I JOPU T, BEROER G 14y BN8pen to first
and second 20 f inan ilf phd smerebery sl 6 2aremud &84 toefiastti aaldy secbndst and
second fluid passag égygngﬂ | 8l % CQURIi& ¢f ljSt and second
I sol ation diaphragngggxéggﬁnggg%gﬁg sor e%@ﬁ%ﬁ? égu %%#% fﬂrst and second
fluid cavities 61 anffesting 25substantial lahd Wddordd ghtuis@2dadetigenays 62

and 64 are fihled Wihst sn@sséecdndl 4 huidceignbess Moe ahlduidd stel as

silicone oil 65. 30, : l{,is |he ose of differential pressure
transmtter 10 to néﬁgﬁFem?T?ﬁfiiﬁcﬁﬂéﬂﬂ%ﬁg?%ﬂég“5?&%&?ilﬁ ﬁfﬁupgtf. This is
typicall'y acconpl i shegebiyer est $¢at ing ndwns | paietfleralpd yorirki ce pl ate as
greviously descri beeomix\éwsime %-rin%i | e d U BRSRRY manfigw1d4 i N
eonduit 32, flow past Ihe orlflge,ﬁla e results 1.n an area %f hi gh
member 16 and input member 14 in grooves 60

10 - formed in sealing portion 56 of second face 25.
_L/ Sealing means 58 are formed from materials

' - preferably chosen to resist damage from the

corrosive properties of the fluid.

15 : _
" First and second fluid cavities 61 and 63
are formed in input member 14 in cooperation with
first and second isolation diaphragms 50 and 52
respectively and are open to first and second
20 fluid passageways 62 and 64 respectively. First
- and second fluid passageways 62 and 64
communicatively couple first and second isolation
diaphragms 50 and 52 to sensor element 66. Both
first and second fluid cavities 61 and 63 and
25 first and second fluid passageways 62 and 64 are
filled with a substantially incompressible fluid
such as silicone oil 65.

30 , It is the purpose of differential préssure
~transmitter 10 to measure flow in conduit 32 as
shown in Figure 1. This is typically
accomplished by restricting the flow with the
orifice plate as previously described. With the

35 flow as indicated by arrow 34 in conduit 32, flow
past the orifice plate results in an area of high



pressure inﬁediately upstream of the orifice plate and an area of

| ow

p sure i medi atel y downstream of the orifice plate in a known manner

r éi ngl

Y,

in the preferred enbodi nent 5

shown in Figures 1 and 2,

K ‘piping leg 26 contains fluid at the hi gher pressure while the f|UId
in first piping leg 24 is at the | ower preSfure Lower fluid pressure from

pi'ping leg 24 is conveyed through first fTu
in mani fol d nmenber

acts upon outwardly facing side 48 of first isolation diaphragm SO

simlar fashion,
"t hrough 15

seéﬁﬁﬂsﬂralﬁmb?

b pressure 10 passagema¥,36
16 shown in Figure 2 to first fluid chanber 40 wherée”it

‘I'n a

hi gher fluid gressure frompiping leg 26 is conveyed

kate by peRs bRl o Bt R icei gure 2 to

second fluid ChaﬂpﬁtéZameés afea%ﬁ Lp@npoeld yaréll ymiledi g 1 de 48A of

agm 52 [ es cti on first and second
ﬁgggB g gﬁ ﬁg? gfg g Pyé%lg ng"ﬁ thhr agns. - These
pressure inputs amenneansnﬂcceudtmghylltmneh©|prQEﬁrnwﬂc#mhqﬂkm¢m#5 25
gﬁéﬁhtihnﬁléﬂﬁeQrF5§H&eztOsétéﬁﬁ gl e syl p@rtlons 68

second i sol ation
I sol ati on di aphra

as a neans kor tr
and 70 of sensor
el ement 66 is respBREAVBSt

on 30

66 resolves the h

si gnal
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24 is conveyed through first fluid pressure
passageway 36 in manifold member 16 shown ‘in
Figure 2 to first fluid chamber 40 where it acts
upon outwardly facing side 48 of first isolation
diaphragm 50. In a similar fashion, higher fluid
pressure from piping leg 26 is conveyed through
second fluid pressure passageway 38 shown in
Figure 2 to second fluid chamber 42 where it acts
upon outwardly facing side 48A of second
isolation diaphragm 52.

Fluid pressure acting on first and second
isolation diaphragms 50 and 52 deflects such
isolation diaphragms. These pressure inputs are
transmitted to silicone o0il 65, which functions
as a means for transmitting the pressure to first
and second portions 68 and 70 of sensor element
66. Through the medium of silicone o0il 65,
sensor element 66 is responsive to the
differential between the pressures acting on-

first and second isolation .diaphragms 50 and 52.

Sensor element 66 resolves the high’pressufe and
the low preésure and generates an'input signal
representative of the difference therebetween,
i.e. differential pressure. The input signal is
transmitted via leads 74 to input/output unit
12,

k_j

R ¢



representative of the difference therebetween, i.e. differential pressure.

The i nput signal is 35 transmtted via | eads 74 to input/output uni ~ -
12. In the preferred enbodi mrent shown-in Figure 2, sensor el enent ,
a capacitive device, fornmed in a known manner.-1n such device, neasur

di aphragm 72 divi des sensor elenent 66 into_first and second portions 5
68 and, 70. First portion 68 together w th!'®irst fluid passageway 62 and
first fluid cavity 61 conprise a first separate and sealed, fluid-filled

volume. Similarly, second pghtef8 pPef&eeeadembylindRE SHENRYLDF iRyt e ex,ond
fluid cavity 63 conprise a secpnd separate and seal ed, 10 fluid-filled

~volune. Sensor elssmlr edemenex6ér gl hycepacieivoydenitd / didimed uim ta 12
via electrical |leads 74. Responsive to differential pressure, measuring
di aphragm 72 i s défricsut e@naera kfinwauthndeviboeof measuding etiaphzagmprissur e,
varying the capacitance of sensor nodule 66. 15 The effect of the varied
capaci tance is to diviges: gengereehgmenkchfi hotei Hhpst and segand mpaxkions
conprises the input s%%ﬂgh and  is sensed via electrical ]|eads 74 at

c

i nput / out put Binit o822 i r E&FBFyPOFEIAPUPP oLPRBENERI YL BY TFsttardeifd

o0 e TPU S TSRO 203 BLARERRELERCE R o2l e e o SIS
e e ot bR LTS Py EPHL S e T el oot
with 95 Patent NQs%c%éﬁigggtion 70, second fluid passageway 64 and second

'L,; . _ fluid cavity 63 comprise a second separate and sealed,

10  fluid-filled volume. Sensor element 66 is externally
excited by input/output unit 12 via electrical leads 74.
Responsive ﬁo differential pregéure, measuring diaphragm
72 is deflected as a known function of the differential
pfessﬁre, varying thé capacitance of sensor module 66.

15 The effect of the varied capacitance is to alter the
external exciting signal. This alteration comprises the
input signal and is sensed via electrical leads 74 at
input/output unit 12.

The circuitry of input/output unit 12 operates

L 20 on.the.ihput signal and presents'a standardized output

| signal at electrical leads 15 representative of such
capacitance which is in effect representative of |
differential pressuré. At inpﬁt/output unit 12, the
input signal from sensor element 66 is preferably

25 operated on in accordance with US Patent No.3,854,039.



- 13 - The reference nunbering in Figure 3 corresponds to that in Figure 1.
It isnderstood that first and second piping | egs 24 and 26 are connected
to & conduit substantially as shown in Figure 1. Figure 3 shows a
mani d nmenber constituted by a three valve manifold 17, including first,
second, and third valve handles 76, 78 and ﬁg respectlvely that conprise. a
portion of the three valve manifold. Manifold 17 is 10 constructedhgﬁ
hi gh density nmaterial and preferably forned in substantially an I-shape™
when viewed fromthe side as showmn. Manifold 17 has a first face 20 at
which first and second piping | egs 24 and 26 are connected by neans of

fl ange adaptor unions 22 and a 15 second face 25, obscured in Figure 3,

but shown in Figure 4, @Haptefleténbdbe nombercieg in)FiguﬁerﬁNﬁHHrésboﬁﬂve

ref erence nunberlgersﬁagl # a%éu+é fons%gtfgtgﬁﬁéggg \M#I ! E@ R;gv'o S

Fi gures. is un 00d as s I 'gut e
4, has the sane fé&FQﬂésP&Blnaph@gﬁeﬁﬁe¢n142éhﬁmm tonmRefiad Wincl uding a

fﬁnS?r ?'e”?gtt66F8gdu§§sgﬁb§§§ﬂt§éﬂﬂﬁ|a§V§K§W?SﬁF(¥h%§§%f? | ng dipn to
e feature detai i-n u i ncl udes |

integral three vaFSB ﬁaﬁngpbgﬁgd meg?ﬁ%|fﬁﬁ%51§$£ﬁ§ Xf Eﬁ%é@%b
passageway 82 andmahnifbldsdZoninahad img rfli vetyeseSond SGamhdtiBBrd valve

respectively. As ﬁ?ﬁ}yfgeﬁfygstnsgﬁ@ng]oapgsélgé{fvé/ v%; ?urnl ngia%:éj $8 are

t hreaded i nto nani Ad are opened a andl es 76,

78 30 and 80 Pespiéenj 9| yhe T-ltlr?g Yintee sfﬂ%?df‘ﬂffh{ d‘ﬂafiblrf‘t%vb%ﬂ%nal

val ve strugnures ébﬁs@ﬁuhﬁbheofthéﬂvdd§51ty material and preferably

formed in substantially an I- shape when viewed from
the side as shown. Manifold 17 has a first face 20
at which first and second piping legs 24 and 26 are
connected by means of flange adaptor unions 22 and a

15 second face 25, obscured in Figure 3, but shown in
Figure 4, adapted to be connected to input.member 14.

The reference numbering in Figure 4 is

consistent with that in the previous Figures. It is
understood‘ihat input member 14, as shown in Figure

20 4, has the same features as input member 14 shown in

' Figure 2 including a sensor element 66 and associated
signal transmission means. In addition to the
feature detailed in Figure 3,'Figufe 4 includes

portions of the integral three valve manifold A

25 including specifically crossover passageway 82 and
first, second and third valves 84, 86 and 88
respectively. As shown, first, second and third
valves 84, 86 and 88 are threaded into manifold 17
and are opened and closed by turning handles 76, 78

30 and 80 respectively. It is understood that other

- conventional valve structures are suitable to provide
the desired function. First piping leg 24, is
connected at first face 20 by means of flange adaptor
union 22 to first fluid passageway 36A in manifold.

35 17. Second piping leg 26 is connected at first face
20 by means of flange adaptor union 22 to second

-

1



the desired function. First piping leg 24, is connected at first face 20 by
means of flange adaptor union 22 to first fluid passageway 36A in manifold.
35  17. Second piping leg 26 is connected at first face 20 by nmeango&\
fl ange adaptor wunion 22 to second 4- fluid-.passageway 38A. First a ]
second..f| ui-d passageways 36A and 38A and crOSﬁﬁqyer passageway 82 conprise
an H-ahdped series of passageways in mani fol d 17. First and second fluid
passageWways 36A 5 and 38A separately open at second face 25 and fluidly
" couple first and second pipi'ng |l egs 24 and 26 respectively to input nenber
14. Crossover passaﬂgway 82 intersects and fluidly couples first and
second fluid passagbhuid BapsagrwaBL8A r irgr and sgopadgflud dnpunted in

mani fold 17 and i nt ﬁéggsggwijvg S364 ldid PR & HRSSIIR/NAYPa36Agkahvesn
first face 20 and t r 0SS- Over. passa eggx 82. First valve

( e int ersaectignkhof lg Qver 33
84 is capabl e of sefZBPTLEF AR BsIMRTLITSF 1%01% iP5 S fedBer 14 from
the 15 fluid pressufeldnl?irsFipdpiany Zecnd dfludd @atsisegleyaxdnmi3tii ng
such pressureg SecopfiVvakxe LSeSiym Ya {TRLHY i dznisf ol d F{uidl
i ntersecting second ??u?gx fagtgaage\/\élay}mBAé,%‘r eat_vve,en | rst Cf ace 28 angutlhey
iLntersection with cFeYBleVEIrpasandetesemd Pigdagdess 24 204 W0 86 is
capabl e of sel ectiveeypeubstenyi e | ynpusolméntgr iUt rskeiverd fromthe
~fluid pressure in sg d piping,le and of ecti.vel AR such
ressure. Third val Bégg%gg‘gg’ﬁo Znt%%t?%ﬁs%%l fa&d;eéfflg&y ic)r(l)tugﬂ?&:fslr}gt
~cross-over passagewapdggecondtflgid passageways 36A and 38A, First
' 10 valve 84 is mounted in manifold 17 and intersects

L,/ ' _ ~first fluid pressure passageway 36A between first

face 20 and the intersection of cross-over passageway
82. First valve 84 is capable of selectively
substantially isolating input member 14 from the

15 - fluid pressure in first piping 24 and of selectively

' admitting such pressure. Second valve 86 is

similarly mounted in manifold 17 intersecting second
fluid passageway 38A between first face 20 and the
intersection with cross-over passageway 82, Second

20 valve 86 is capable of selectively substan%ially
isolating input member 14 from the fluid pressure in
second piping leg 26 and of selectively ad?itting
such pressure. Third valve 88 is mounted in manifold
17 and intersects cross-over passageway 82Jﬁ It is

25 capable of selectively enabling fluid pressure
exchange between first and second fluid pasgageways
36A and 38A and fluidly isolating such passageways
from each other. .

A major objective of the three valve manifold

30 is to permit calibration of the "zero'" setting of
transmitter 10 without removing transmitter 10 from
.service and without having to interrupt the flow in
conduit 32, Under normal operating conditions; when
differential pressure transmitter 10 is measuring the

35 differential pressure, both first and second valves

84 and 86 are open and third valve 88 is closed. In



BRI

25 capabl e of selectively enabling fluid pressure exchange betmeen
flrst and second fluid passageways 36A and 38A and fluidly isolating such
pag emays fromeach other. A najor objective of the three valve nmanifold
30 - is to pernmit calibration of the "zero" setting of transmitter 10

wi thout removing transnmitter 10 fron1serV|cEéand W t hout having to - -
interrupt the flowin conduit 32. Under nor operating conditions when:
differential pressure transmtter 10 is nmeasuring the 35 dlfferent|%M
pressure, both first and second valves 84 and 86 are open and third valve
88 is closed. In this configuration, first and second fluid passageways
36A and 38A are flﬁh%ﬂ'fqnédﬂéﬂé&lpﬂonféﬁéﬁ ahHepecongdefbuidy| jpration is

acconpl i shed by cl srasgeeﬁatybersﬁfm CEY| crsAsaeendluahw 84000¢88 8P6mS
opening third valve

exanpl e, when sec&RFV éﬁ@@ 36 i eEPoséaaa%ﬁéFéBV FgoPEFPHBEFﬁSEFaﬁﬁnber 14
fromthe f|UId pressxﬁuag e isheand ipispi og lsegond. vakvei 84ppes8Grenfirom first

piping leg 24 %f'ﬁﬂ1%d19a1 e %bu'd"E%§§a9%W@¥b§§€1gﬂsh QPEQ first
valve 84 to f|UId hambér 40. Third valve 88 IS then opened
pressure of the fIRATEITAed yia® 6&§s§§éﬂ£9336ﬂhﬁ§ §P5H§ﬁlfﬁéﬂev?9 i85 20 25 .
30 35 closed, thereby isolating input member 14 from the :
fluid pressure in second piping leg 26.. Fluid 1
pressure from first piping leg 24 is conveyed via
10 fluid passageway 36A past open first valve 84 to-

fluid chamber 40. Third valve 88 is then opened and \/
the pressure of the fluid in £1luid passageway 36A is
transmltted via

15

20

25

30

35



- 16 - cross-over passageway 82 to the fluid in second fluid passageway 38A . -
and thence to second fluid chanber 42, thereby equalizing the fluid .
pressure in both first and second fluid ehanbers 40 and 42 at the pressurég.
.of the 5 fluid in first piping leg 24. The transducer is then sensingéf::>
the sane pressure at both first and second,;isol ation di aphragns 50 and 5
or,'iﬁxgxher words, is sensing zero differential pressure. In this

condition, the standardi zed output signal frominput/output unit 10 12

may be calibrated to indicate zero differential pressure, equathﬂgllo a
known or zero fl| GROPA-EBRUUPRSS29e¥aRsB4uERAL the E%?*%r+ﬁuﬁ§FQﬁdt id

l'ibrati d , _thi I ' ' | I by fl ujdl
Teolating first BRG=SEEHAU APH; Bnfr LosuPe 08 SepuRd ol LRl d SBh from
h other. S ks.th ' | Al NG, d
Tlurd prossure. pioszsByagatan 2ahIcEnsatte; P8t i Fodd R it
of the fluid in §€EBH§ Ewiagchgxgbéﬁst 6" SRy E?té'{néﬂ%e%‘égﬂf@?d@'the
pressure transnitter. 10 to the previ ously descri operating

condi tion of gneaguaiBYih! evrsP SOPIHG! 189 241 Strel drdesdiad idathed f

"desired, one of first and second piping egs 24 and 26 nmay be at
-at nospheric pressghgifny Gheesandcpressarenat poehsfirsiinghd heedd@r | eg at

a pressure to be neasured relative 25 to the reference. The "zeroing"
capability of inpsblabiibpudiiaphradgfiisi 50absd 52a0t abire diher hwordsndig i on by
foll.owi ng the above described procedures. " o
sensing zero differential pressure. 1In th{s.condlt;on,
R the standardized output signal from input/output unit
10 12 may be calibrated to indicate zero differential
| pressure, equating to a known or zero flow in conduit 32.
Subsequent to performanée of the calibration
précedure, third valve 88 is again closed, thereby
fluidly isolating first and second fluid pressure
15 passageways 36A and 38A from each other. Second valve 86
is then opened, again pressurizing second flﬁid preésure
paésageway.38A and sec&nd fluid chamber 42 at the
o/ ' pressure of the fluid in second piping leg 26 thereby
returning differential pressure transmitter 10 to the
g - 20 previously described operatihg'condition of measuring
flow in conduit 32. It should be noted that, if desired,
one of first and second pipin§ legs 24 and 26 may be at
iatmospheric pressure or séme other reference pressure
and the other leg at a pressure to be measured relative
25 to the reference. The "zeroing” capability of input/

output unit 12 is also available for this condition by

following the above described procedures.



further objective of a three valve manifold is to permt renoval of
pressure transmtter 10 for routine mai ntenance or replacenent

ferential
‘. as may be required, wthout

thereby fluidly isolating the transducer fr n1condU|t 32, and. then

renovi ng bolts 27, shown in Figure 3, fro nanlfold 17. Input .
nenber 14 and |nput/output unit housing 13 nay t hen be separated from ™
Reinstal lation follows the reverse of the described procedure
insuring that seal means 58 are renewed if such renewal is'required to
again effect fluid tight 15 seal s when input menber 14 is mated to

mani fol d 17. Figures 5aapgr 6n&hoys jakt hes oF of evreshk o g Afd t he
i nvention. The reference nunb Hﬁpg |s conS|stent with that of

previous figurestSFFYUPETEL & HEHROYahi G
pressanemi taesniotisr Iﬂ!\xtimuﬂaimmndecl/bﬂ segffdceakntn a

mani fold | 7.

i nst ant

differenti al

interruption of flowin conduit 32. This
is abconpllshed by first closing both first and second val ves 84 and 86,

-
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14Aconduds 32.

r St an secon ass ema s as
housing 13 may then be separate from -man1fold‘17

Reinstallation follows the reverse_of the described
procedure insuring that seal means 58 are renewed if

‘'such renewal is required to again effect fluid tight

seals when input member 14 is mated to manifold 17.
Figures 5 and 6 show further preferred
embodiments of the instant invention. The reference
numbering is consistent with that of previous.
figures. Figure 5 shows manifold member 16A, a
sub-unit of differential pressure transmitter 10A.
Input member 14A is affixed in a conventional manner
to manifold member 16A by bolts 90 inserted through
smooth bore 89 and threaded into threaded bore 91.
Communication between input member 14A and

“input/output unit 12A is via conduits internal to

strut 92, In a preferred embodiment, the underside
of input member 14A not shown in Figures 5 and 6, is

substantially identical to face 53 of input member

14, including the disposition of first and second
isolation diaphragms 50 and 52 therein.  Sealing

means 58 are disposed between manifold member 16A and.

input member 14A. Fluid passageways functlonally
similar to first and second fluid passageways as

. shown at 62 and 64 in Figure 2 are disposed in strut
92 and communicatively connect isolation diaphragms

50 and 52 to a sensor element 66, as shown in Figure

menber

i Aipls / butaeconmt ished by fins RS INg i nt er nal

|nb§t9r§i?§feéjn&n§)@@¢ﬁb@tn\;a}[\ié@ &md@;{dﬁltﬂﬁ Flfhé Brber
|S S stantl a | cCa

fEaTur hSo Pacl ge SHES | EPen dncet TE00L Endi e 35, B0

i sol ati on di aphralgen SénavingZbohes elh, slomaliin anse 58, diomdi sposed
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shown at 62 and 64 in Figure 2 are disposed in strut 35 92 and _ ]
conmmuni cati vely connect isolation diaphragns 50 and 52 to a sensor el enyg

66, as shown in Figure 2, which sensor elenent is disposed in

i nput/output unit housing 13A renote fromthe -isol ation di aphragns. gauge

are enployed as isolation [err] 5 52, thp are fully di sposed

nput qggber 14A and the input diff essure signal capable oE

bei ng by input/output unit 12A is sent Figure 6 shows another preferred
enbodi ment of 10 differenti al pressure transmtter | OA mﬁth mani f ol d

17A. In this enbodlnenh differenti essur traqﬁg1tter IS a '
“described for Figufe §MAAR BABSPEf® @% 1ﬁﬂé§ ret i RGOSR wi th
t hat of Figure 5. hhmtfhbdsiﬁé‘ISAarem@tanQMMﬁrth|fﬁbMatiHi shape.

First and second phglpgragﬂg 24and 26 are each connectgd to flange adaptor
unions 22 which intd e-tonventionally alflxed to tnhe hdeesrte of

mani fol d 17A, as fe@ruggranpre typboyed 3% 1spkatiean idiaphiameded bades 94.

~In this enmbodi ment szt h@h39 are Ptﬁ‘f’ﬂ Sdijé?p&iedm AT o e IS tidautags t he
first face of manifold 17A ¢ ggs-on | NQ_+t-6 e reV|ousI descri hed first
i

face 20 and upper &P8eiBBHE! gEeREFTh Pt DS 5 fiiale Y%y 9o second
face 25 as shown i beEnguopardtaddod. b;fhm;hhwmmstsageimwszﬁrzﬁs serdef i ned
i-n manifold 17A arg.sefiStantially, ._1- h shapeds pat tern asy,.shown in
- Figure 4. As is shown Th Section In I gure 7, e first fluid passageway
36A extends fromthe intEiguEej &nshews another preferred embodiment of
' 10 differential pressure transmitter 10A with manifold
N ' 17A. In this embodiment, differential pressure

transmitter 10A is a described for Figure 5 and the
reference numbering here is consistent with that of
Figure 5. Manifold 17A is a rectangular prism in

15 shape. First and second piping legs 24 and 26 are
each connected to flange adaptor unions 22 which in
turn are conventionally affixed to the underside of
‘manifold 17A, as for example by bolts 95 threaded
into threaded bores 94. In this embod{hent, the

20 underside of manifold 17A constitutes the first face
of manifold 17A corresponding to the previously
described first face 20 and upper side constitutes
second face 25A corresponding to second face 25 as
shown in Figures 3 and 4. The fluid passageways

25 defined in manifold 17A are substantially in the
H~shaped pattern as shown in Figure 4.

As is shown in section in Figure 7, the first
fluid passageway 36A extends from the intersection of
first piping leg 24 with manifold 17A to exit at wall

.30 44A of second face 25A, shown in Figure 6, where it
is aligned with first isolation diaphragm 50 mounted
"in the underside of input member 14A. First valve
84A attached to first valve handle 76A intersects the
side of the first fluid passageway 36A. Similarly,

35 the second f£luid passageway 38A exists at wall 46A;
shown in Figure 6, and couples second piping leg 26



first piping leg 24 with manifold 17A to exit at wall 30 44A of second
face 25A, shown in Figure 6, where it is aligned wth first isolation

di agm SO nounted in the underside-of input nmenber 14A. First val ve 84A
at ed to first valve handle 76A intersects the side of the first fluid
passageway 36A. Simlarly, 35 t e second _fluid passageway 38A exists at
wal | 46A, shown in Figure 6, and couples Seddnd pi ping leg 26 to secopd

“issol ation di aphragm 52. Second val ve 86A attached to second val ve handM™

78A, intersects the side of the second fluid passageway. Cross-over

. passageway 82A connects the first and second fluid 5  passageways 36A

and 38A ‘and is intter sesoad Bypoliad ivmi ddaphragmg§A. abesenddvebvehBblival ve

hange 88?- I'n tped&?%&%kFFQoB@EQ?hGE?hgv%hﬂﬁﬁdlbgpﬂh,ﬂEﬁ?ﬁffﬁ&EF?ﬂH?1&@

preferably are functjon construc i,n _accordance wi _ at en :
i} e SR FL

3618390, 10 b erS o0 Pifs RASSASEHAY - ot IEPIFSRVEE used. 15
20 25 30 35 - 2(pasClaeMay B2A Appaeattss ther féosteghdgséband ptesdures to
-5 passageways 36A and 38A and is intersected by the .

third valve 88A, attached to third:valve hande 80A.
In the preferréd embodiments shown, input

members 14 :and 14A preferably are functionally

constructed in accordance with US Patent No. 3618390,

10 but many other known transducers may otherwise be -
used. ' ' o - : S‘J
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5. a differential pressure transducer, conprising an input nenber for
connection to the transducer and having therein first and second openi ngs
open to a conmon face of the input nmenber; first and second flexible
i sol ati on di aphragnms sealed to said conmmon 10 face of the input nmenber
over the open ends of the first and second opepings therein, respectively;
and’ agmani fol d nenber having first and second‘%%§éagemays ext endi ng

t her et if ough, the passageways opening to a common face of the nanifold

menber, the manifold 15 menber betnrg—adapted—t+oe—be—secured to the input
menber with their common faces sealingly engaged whereby in use fluid
pressures applied to the passageways-liurlmmjmlim l“(l‘ nber act on the
di aphragns. and t her eOgATMSISe - def | ect cen ! - Apparatus as cl ai ned
in daiml1, in which the commpn face of the nmanifold nenber is forned with
grooves extendi ng about the open ends of the openings therein, the grooves -
recei ving sealing menbers hhi chppamatus. §gercameey e ttbarass wesurted t o
the nani fol d menber, 3eapggeréhei 4 apre s0ide Cordd £hddr ! o gt ngenler . 3.
Apparatus as clained,in CJaiml ofr Claim2, 30 i.n which the manifold
nenber provi des connﬁﬂ?%&tm%%b%Eté&ﬁﬁf?qﬁfiﬁﬁﬁ%mﬁﬂwﬁﬂFtqﬂﬁﬂi ceTn @ Mas
- Malvés for-control|ihgvihe thereiprebssit eand ¢éworphyrayeumss.open Appar at us

as clainmed in any pr L0g WP ' b i | n._the
nput menber are pas‘gg@ggg gsgg%l%fh %‘( eﬁ&%ﬂe%ﬁ&oh%,ﬁsﬁ%d{p%é&nd

: _ flexible isolation diaphragms sealed to said common

_ 10 face of the input member over the open ends of the

o/ first and second openings therein, respectively; and
a manifold member having first and second passageways
extending therethrough, the passageways opening to a
common face of the manifold member, the manifold

15 member being adapted to be secured to the input
member with their common faces sealingly engaged
whereby in use £fluid pressures applied to the
passageways in the manifold member act on the
diaphragms and thereby cause deflection thereof.

20 _

2. Apparatus as claimed in Claim 1, in which
the common face of the manifold member is formed with
grooves extending about the open ends of the openings
therein, the grooves receiving sealing members which,

25 when the input member is secured to the manifold
member, engage the diaphragms carried by the input
member.

3.  Apparatus as claimed in Claim 1 or Claim 2,
30 in which the manifold member provides communication
between the'passageways therein, and has valves for
controlling the fluid pressure in the passageways.

4., Apparatus as claimed in any preceding
35 claim, in which the openings in the input member are
passageways which extend therethrough, said



defl ection of the diaphragns causing correspondi ng pressure changes in

@S L he passasevays in e | UIRIN ™ oo o chansee @re

conveying fluid pressures to a difféerefiti &l Bressure transducer,
substantially as herei nbefore descri‘bed with reference to Figures 1 and.2,
Fi-gures 3 and 4, Figure 5, or Figures 6 arrd 2t 10 of the draw ngs. is,20
2.5 30 35 | e

deflection of the diaphragms causing corresponding
pressure changes in fluid in the passageways in the
input member, which pressure changes are conveyed to
a differential pressure transducer.

5
5. Apparatus for conveying fluid pressures: to
a differential pressure transducer, substantially as
hereinbefore described with reference to Figures 1.
and 2, Figures 3 and 4, Figure 5, or Figures 6 and 7
10 of the drawings. ' et .
o/
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