2272524 Joints The present invention-is concerned with-joints and, in
particul ar joints having gaskets between conplenentary faces thereof. As is
wel I known, the purpose of a gasket is to seal a joint. There are nany

met ho_a's of sealing a joint but the nost commpbn way is by enploying bolts
extendi ng perpendicular to the joint to exert pressure on thae 23294%
pressure exerted within the gasket .nust Ie.><§eed the pressure \
system or else the gasket wi.ll not per its function and therefore . .
what ever the gasket is trying to contain will inéevitably escape. A problem
with the use of bolts to cause conponents to engage on the face of a gasket
is that the bolts arBhe prgsendirnentioniscangemes wiljoints and, iimpasticulsr joiatsihaying
that the r resulting force, is not evenly
di stri but gﬁ%ﬁ%mﬁeﬁ%&f%ﬁﬁﬁ?%UQ ng local variations in applied

pressure around the gasketl khowngthefurposeiof al faekatds & ydaea?oxhhetrﬁexeraehmny
bolts equi spaced around a joint, the tightening of, one bo I nevj t abl
causes sorfiethpdy of sealingor join bt dhe moss HomMmIH Y eid o employing pelts mssendmg

difficult c
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aperture, a second joi‘nt conponent having an axi al aperture rranged to be
coaxyal wia gasketds that $he baelfstdare tm:gtiteapdamdunéualla, ga&lktbe inevitahlg effectahatdhe applied

I nt er posed betvve said c and a ur |ts, arran
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.- The present invention seeks to provide a joint in which such disadvantages can
be at least alleviated.

According -to the present invention, thegefore, there is provided a joint
comprising a first joint component having an axial aperture, a second joint component having

an axial aperture arranged to be coaxial with the first mentioned aperture, a gasket arranged

first joint component to said second component with said gasket interposed therebetween
incorporates a plurahty of stress or strain responsive elements sub_stantla-lly equlspaced around
the entire periphery of said gasket, each of said responsive elements being closer to a
respective proximate bolt than to any other bolt such that respective responsive elements are
arranged to produce respective outputs relating to the torque applied to a respective

proximate bolt, the spacing of each said responsive element relative to its respective

_to be interposed between said components and a plurality of bolts arranged to secure said =~



arranged to produce respective outputs relating to the torque applied to a.
respective proximte bolt, the spacing of each said responsive el enent
relative to its respective -2- proximate bolt being substantially
equal , each of said responsive elenents conprising a pair of electrodes/"
having a stress or strain responsive-2Zrmaterial sandw ched therebetmeen,’@%ch
sai d responsi ve el enent havi ng opposed faces which are spaced from and

i nt er posed between the respective opposed faces of sai-d gasket, and neans
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conpl %aﬁrﬁﬁmngt@bbn,roughbores provided for the bolts in said first and _
second joint conponents. It is particularly preferred that the _plurality of
responsi ve el eneHiesrespasisivgielements thgrsfare donaetirespendite thegorqueaapplied ta they of

bol ts. /Pl call LK. T Ve Ww.s:..are of the type suitable -
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It is preferred that the responsive elements are encapsulated within the gasket.
Advantageously at least four equispaced responsive elements are provided. - e e
- - Preferably the gasket is provided with throughbores: extending therethrough
arranged to be corﬁplementary to throughbores provided for the bolts in said first and second.
joint components. |
- Itis particularly preferred that the plurality of responsive elements are equal_ e
in number to the number of the plurality of bolts. - o
Typically the strain responsive elements are of the type suitable for inclusion
in a strain gauge. In a preferred embodiment of the present invention the joint comprises.

a plurality of piezoelectric elements each comprising a pair of electrodes having a

piezoelectric material sandwiched therebetween. . . . .. ..
In oné embodiment of the invéntion, the plurality of responsive elements is
.arranged._amund..the entire periphery of the gasket such that a line drawn from the axisof - -
said aperture radially outward through each bdlt passes through a respective responsive
element. _ .
Further prefefred- features of the present inveﬁt_ibh will now be described, by
way of example only, with reference to the accompanying drawings, in which :
Figure 1 is a longitudinal sectional view of an exemplary embodiment of a

joint according to the invention in which the responsive elements are piezoelectric elements;



| n one enbodi nent of the invention, the plurality of responsive elenents is
arranged around the entire periphery of the gasket such that a |line drawn
from the axis of said aperture radially outward through each bolt passes
throygh a respective responsive elenment. Further preferred features of the
preseft invention will now be described; by way of exanple only, with
reference to the acconpanying draw ngs, gn which: Figure 1 is a

| ongi tudi nal sectional 'view of an exenplary enbodi nrent of a joint according
to the invention in which the responsive el enents aree piezoelectric - o
el ement s; -3- Figure 2 is a lopgitudjnal .sectional yiew on enlgrged,
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show ng g‘%e Iocat{on%\é\% tBEe %’iﬁ)eezoel ectric elenents; Figures 4, 5 and 6 are
further cross-sect iRigate ¥ iscasrast-sectiopabviewr (Plan B of agasket of dhe jeint of Fipuprir e
3, showi Tg the | o aﬁi on of _t§£€ various g)srrrs of piezoelectric elenents; and
Figure 7% §hcgv_1pg |1 %Pﬂ%!of 2 P}%H%IPCWF WFRAMSn al ternative means of
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the invention. Referfing to Figures 1 to 3 of the drawm ngs, there is shown
a first tathat of Figump3nehawing the lovgtiom of theavaribas fortnsaofpieroeteatria elements3andind
a second tubul ar cqppon havi pg.an inner. fage 5 and.an outer.face 6.
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having an inner face 5 and ‘an outer face 6. Inner faces 2 and 5 have a gasket ring 7

interposed therebetween to act as a fluid seal.

A series of eight throughbores 8 are provided in tubular component 1 and a
corresponding series of eight throughbores 9 are provided in tubuiar coniponent 4. - Passing
through each pair of throughbores 8 and 9 is a 'respective threaded bolt 10 (two only being
shown in Figure 1, but as shown in Figure 3, there are generally at least. four Bolts). “Atone

end of each bolt 10 is an internally threaded nut 11; at the other is an internally threaded nut
12. The two components 1, 4 can be urged closer together, with the gasket ring 7
interposed, by appropriate tightening of the nuts 11, 12, i

Referring to Figure 2, the gasket ring 7 comprises gasket material 13 having
at about the mid-plane_of its. thickness.,,..a...numbe;_.o£....piezoe1ect1ic..-.Menu_IA_.mch_.-.._.-...___...
comprising a pair of electrodes 15 and 16 having sandwiched therebetween a piezoelectric
material 17. '

In the embodiment shown in Figure 3 there is a total of eight piezoelect’fic
elements (one for each bolt) 14 equispaced around the circumference of the gasket between

the two tubular components.



end of each bolt 10 is an internally threaded nut 11; at the other is an
internally threaded nut 12. The two conponents 1, 4 can be urged cl oser
together, with the gasket ring 7 interposed, by appropriate tightening of
the nuts 11, 12. Referring to Figure 2, the gasket ring 7 conprises gagket
material 13 having at about the mid-#tane of its thickness , "a nunbe
of . piezoelecic. elenents 14 each conprising a pair of electrodes 15 and
16 havi ng sandw ched .t herebetween a piezoelectric material 17. In the
embodi ment  shownThdlelbktedHes 18 ah#96Qré ortheb Rl 3 réibectiveMadPiivésOrd, 40¢ When

el ements (one for each bolt) 14 equi spaced around the circunference of the
gasketpressuncisapplied byumeansof the bolisphin@nessure therefase erta dlireeilieon @ 9p@nd6 are
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Figure 7 shows an alternative to Figure 2, in which like parts are denoted by
like reference numerals. In the embodiment of Figure 7, the piezoelectric element is within

‘the body of the gasket and does not protrude from an edge.




t he body of the gasket and does not protrude from an edge. C L
M S CLAIMS: 1. A joint conprising a first joint corrponﬂm ”ﬂ”"ﬁ

axi al aperture, a second joint conponent having an axial aper Y It HM””"I
to bg coaxial with the first nentioned aperture, a gasket arranged ‘t o"bes =

I nt eﬁbb’sed bet ween sai d conponents and a*plurality of bolts arranged to

secure sai L'r { joint conponent to said second conponent, with said

gasket i niep- t her ebet ween wi th opposed faces in contact with

respective said joint .conponents,. wherein said gasket incorporates a

plurality of stress or strain responsive el ements substantially equi spaced
around t hd- ent i4 joipeeomprising affirshjointrosrponentchayingotn gzialiapastie,na iseand joint

el enents bei ng er .t res t r oxl I nap.. aot her bol t
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el enents correSponding to the torque force appfied to each said proxi nate.
bol t~ 2. A jthennto any atbérnbolt such dhah espestive aesponsive jeléments anp anmngal to

i se tubul ar .penb d th ket | lar. 3. Ajoint accordi
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sai d gasket. polt, the spacing of each said responsive element relative to its respective proximate

bolt being substantially equal,each of said responsive elements comprising a pair of -~ =

-
-

electrodes having a stress or strain responsive material sandwiched therebetween, each
said responsive element having opposed faces which are épaged from and interposed
between the respective opposed faces of said gasket, and means for connecting each
_of said responsive elements to an output display so as to give detectable indication of =
" the stress or strain applied to each individual one of said elements corresponding to

the torque force applied to each said proximate bolt.

N~ 2 A joint according to claim 1, wherein the joint components comprise tubular members
______ and the gasket is annular. ) L o
3. A joint according to claim 1 or 2, wherein said responsive elements are encapsulated
within said gasket. |
4, A joint according to any of claims 1 to 3, which comprises at least four of said

responsive elements.



/-\jUI nt—according to.any of clains 1 to 3, which conprises at |east

onsi ve el enent s. C L M S -6- 5. A j oi nt
m! w"m claims 1 to 4, in. which said gasket has t hr oughbor es
ed to be conplenentary to throughbores provided for:said
boI ts i n said first and second joi nt-6eonponents. 6. A joint accordi ri'g"to
any of clainms 1 to 5 wherein said plurality of responswe el enments are
equal in nunmber to the nunber of said plurality of bolts. 7. . Ajoint
accor §i ng Rojoityacebrdingtd Eny of Qlms &S 8! . Sich Blid" eft)hanthrbﬁ ve
el enent s are arranged around the entire periphery of said aske uch that

a i ne dr athergthrongh lagrangedstoohe eemplementary tathroughipres Rmu ﬁm&ﬂd)b@ts each
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pi ezoel ectric elenments. 9. A-joint according to any of clains 1 to 7,

wherein said, responsive el enents conprise 10. A [oint substantially as

her ei fi- desér jdieidassprding de cnynek claims He iS¢ oTHEERID: ﬁagi ahuplityigef responsive

elements are equal in number to the number of said plurality of bolts.

7. A joint according to any' of claims 1 to 6, Wher‘ei-n— said pl_'ufalit_y of respoh‘sive
elements are arranged around the entire periphery of said gasket such that a line
drawn from the axis of said aperture radially outward through each bolt passes v/

through a respective responsive element.

8. A joint according to any of claims 1 to 7, wherein said responsive elements comprise
piezoelectric e_léments.
9. . A joint according to any of claims 1 to 7, wherein said responsive elements comprise
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10. A joint substantial-ly as herein described with reference to.the accompanying

drawings.




