-1 A TRANSDUCER ASSEMBLY This invention relates to a transducer
assenbly and particularly but not exclusively 5relates to a
transducer nount and/or clanp for a gasiturbine engine. Background In
order to nmonitor a device, transducers may be nounted to the device,
whi ch may for 10 exanple be an engine, in particular a gas turbine
engi ne. The transducer nmay sense acoustic stress waves, stress waves,
vi bration magni tudes and/ or freouenC|es tenperatures, pressures,
chem cal conpositions or an SBE VASSEMBLY:ct ors. As such

the transducers may assist in the devel opnent, nonitoring or
naintenance of the engine. 15 Acoustic stress waves, also referred to
as "stress waves" or acoustic em ssions", are transient elastic
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transducer 2 nmounted to a wavegui de 4 mhlch i's |n turn connected to a
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defined§%gﬁ4¢ﬂgn§eed to renove the transducer 2 fromthe i medi ate
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transducers nmay be nounted by 25bolting the waveguide 4 to the
ext er ndl? oF qi%(ﬁ@é“%@'?‘tﬁ%ﬁeﬁce ?%Sq&e"ﬁiﬁ ey heheouatasl tel thefdeyice, which may for

10 example be an engine, in particular a gas turbine engine. The transducer may sense

acoustic stress waves, stress waves, vibration magnitudes and/or frequencies,
temperatures, pressures, chemical compositions or any other environmental factors.

As such, the transducers may assist in the development, monitoring or maintenance of

the engine.
15
Acoustic stress waves, also referred to as “stress waves” or “acoustic emissions”, are
transient elastic waves within a material caused by the release of localised stress
energy. The stress energy may be released by events such as cracking or rubbing of
the microstructure of the material, and may occur before structural damage is visible.
20

Figures 1a and 1b show a transducer 2 mounted to a waveguide 4 which is in turn
connected to a flange portion 6 of an engine. The shape of the waveguide 4 may be
defined by the need to remove the transducer 2 from the immediate vicinity of the
engine due to operating temperature limitations. The transducers may be mounted by
25  Dbolting the waveguide 4 to the external flange portion 8. This requires the removal of a
potentially criticai casing bolt 8 that must then be properly reassembled with the
waveguide 4 in place. The transducer 2 is typically coupled to the waveguide 4 simply
by wrapping insulating tape around the transducer and waveguide. In the example
shown, the transducer 2 converts energy from acoustic stress waves into an electrical

30 signal and the signal is transmitted via an electrical cable 10.



potentially critical casing bolt 8 that nust then be properly
reassenbl ed with the waveguide 4 in place. The transducer 2 is

typically coupled to the wavegui de 4 s_himl y by wrapping insulating
tape around the transducer and wavegui In the exanple shown, the
transducer 2 converts energy from acoustic stress waves into an

el ectrical 30signal and the signal is transmtted via an el ectrical
cable 10. - 2 - There are, however, two main di sadvantages wth the
cur r ent T igsamre nipwsearetwo mais disadvantages vithatheafurtand mountingadystergi ne
casing bolts in order to attach the wavegui de is undesirable.
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t he wagdgiesied. The removal of critical casing bolts is not desirable in this application as it

10 may compromise the integrity of the engine.

Secondly, the use of insulation tape to connect the transducer to the waveguide is
undesirable as it cannot provide a repeatable minimum contact pressure of the
transducer with the waveguide.

15

The present invention therefore seeks to address these issues.
Statements of Invention

20 According to a first aspect of the invention, there is provided a transducer mount for
connecting a transducer to a device to be monitored, the transducer mount comprising
a housing, a resilient member and first and second end walls, the first end wall being
operatively connected to the device, wherein the transducer is held within the housing
and adjacent to the first end wall, the resilient member being disposed between the

25 transducer and the second end wall wherein the resilient member has a low Young's

modulus to enable constant contact between the transducer and the first end wall.

The transducer mount may further comprise a removable end cap. The second end

wall may be provided by the end cap.



The present invention therefore seeks to address these issues.
Statements of Invention 20According to a first aspect of the
invention, there is provided a transducgr nmount for connecting a
transducer to a device to be nonitored, the transducer nount
conprising a housing, a resilient nenber and first and second end

wal l's, the first end wall being operatively connected to the device,
wherein the transducer is held within the housing and adjacent to the
first elfe rahsduaehenawyinaefurthes toaprisei argeldngpiesmdnther adaptadcie @hnect
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and t henéinbet. end wal |l . The transducer nount may further conprise a

renovabl e end cap. The second end wall may be provided by the end
cap. 3 - The transducer nount may further conprise an el ongate
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may conpojesting frehothe fFaesdlost. may be adapted to receive a cable
projecting fromthe transducer. The resilient nmenber may conprise a
foammaterial. The resilient nmenber may have a Young's nodul us of
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present 1 nvention there | ed a transducer asse

connectYoungs moansucfeaprroxinalelyic@d GPde nonitored, the transducer
aszﬁnbl y conprises: a transducer nount adapted to receive the
transducer; and a clanp conprising first and second jaws, the first

and seqi@rdinyso beidtanadapketlof tBe present invention there is provided a transducer
assembly for connecting a transducer to a device to be monitored, the transducer
assembly comprises: a transducer mount adapted to receive the transducer; and a
clamp comprising first and second jaws, the first and second jaws being adapted to
15 selectively clamp to a predetermined part of the device. For example, the first and

second jaws may be adapted to selectively clamp to a flange portion of the device.

The clamp may further comprise a first tightener adapted to apply a first force to secure
the first and second jaws either side of the flange portion. The first force may be

20 applied at a location spaced apart from the flange portion of the device. The first
tightener may comprise one or more first threaded bolts passing through the first and
second jaws. The first threaded bolts may engage one or more corresponding first
threaded portions provided on one or more of the first and second jaws. The first
threaded bolt may comprise a head portion disposed so as to abut one of the first and

25 second jaws. The other of the first and second jaws may be held by the first threaded
portion. A resilient element may be provided between the head portion and the one of
the first and second jaws. The resilient element may be a spring, Belleville washer,
rubber washer or any other resilient means.



15sel ectively clanp to a predeterm ned part of the device. For
exanple, the first and second jaws nmay be adapted to sel ectively
clanp to a flange portion of the device. The clanp may further
conprise a first tightener adapted to dpply a first force to secure
the first and second jaws either side of the flange portion. The
first force may be 20applied at a | ocation spaced apart fromthe

fl ange portion of the device. The first tightener nay conprise one or
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jaws.

The second tightener may be under compression when the clamp is in the secured
position. The first tightener may be under tension when the clamp is in the secured
15 position.

The second tightener may be omitted. The first and second jaws may be pivoted with
respect to one another. The first and second jaws may or may not cross at the pivot
point. The pivot point may be located between the location at which the first force is
20 applied and the flange portion. The location at which the first force is applied may be
between the pivot point and the flange portion. Accordingly, the first tightener may be

under a tensile or a compressive load when the clamp is in the secured position.

The clamp may further comprise one or more guides, which may be disposed to permit
25 the first and second jaws to translate with respect to one another. One or more of the

first and second jaws may comprise raised pads, which may be disposed so as to

contact the flange portion of the device. The first and second jaws may be shaped to

accommodate one or more bolts passing through the flange portion.



The second tightener nay conprise one or nore second threaded bolts
passi ng through a second threaded portion in one of the first and
second jaws. An end of the 10 second threaded bolt may be di sposed so
as to abut the other of the first and sttond jaws. The second

ti ghtener may be under conpression when the clanp is in the secured
position. The first tightener may be under tension when the clanp is

in the secured 15position. The second tightener may be omtted. The
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first and second jaws may or nmay not Cross at the pivot point. e
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force is %Ob?gglipdtand the flange portion. The location at which the
first foreen Q%Mirggsﬂﬂ@erbrgoﬂa'meen t he pivot point and the flange
portion. Accordingly, the first tightener nmay be under a tensile or a
conpressive |l oad when the clanp is in the secured position. The clanp
may of urBniel Desexiptien afitbe rawingsqgui des, which may be di sposed to
permt 25 the first and second jaws to translate with respect to one
another. One or nore of the first and second jaws may conprise raised
pads, Whrchbettyr neddistpoding ofthagpresestonvastior, nd tasbewpobte efeadly how it
the device. The first a secaond jaws, may be shaped to accommodat e
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above- dReshipBAYING HaREMELIn asRgbl y may further conprise the
above-descrip%eg tbr ansducer nount. A gas turbine engine may conprise
t hé0above-descri bed transducer assenbly and/or transducer nount. 5

Brief Descrd. ption of awi ngs For a better understanding of the
present i nv&ﬂfr%ﬁ? %?Eg%Wo%\PﬂBrr R@F'@&Q?T%&\Wﬁ?%@?&?“ﬁ%’ ORHAEed
into effect, reference will now be nmade, by way of exanple, to the
acconpanyi r!1:g draw ngs, i n which: -
igures 2a, 2b and 2¢ show a transducer mount according to an example of the
present invention in a side on view (Fig 2a), an end on view (Fig 2b) and perspective

15 view (Fig 2c);

Figure 3 shows a transducer housing according to an example of the present
invention;

20 Figures 4a, 4b, 4c and 4d show a method of installing a transducer into the

transducer mount according to an example of the present invention: and

Figures 5a, 5b and 5¢ show further examples of the transducer mount according
to the present invention.
25

Detailed Description

With reference to Figures 2a, 2b and 2c, a transducer assembly 100 for connecting a
transducer 102 to a device (not shown), according to an example of the present

30  invention, comprises a transducer mount 110 and a vice-like clamp 120. The



10 Figures la and 1b show a prior art arrangenent of a transducer
nount ; Figures 2a, 2b and 2c show a transducer nount
according to an exanple of the present invention in a side on view
(Fig 2a), an end on view (Fig 2b) and erspective 15view (Fig 2c);
Figure 3 shows a transducer housing according to an exanple of the
present invention; 20Figures 4a, 4b, 4c and 4d show a net hod of
installing a transducer into the transducer nount according to an
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§ first and second jaws 122, 124, the first and second jaws being adapted to selectively
clamp to a flange portion 106 of the device. As such, the transducer assembly 100 is

held in place through contact friction with the flange portion 1086.

The device may for example be a gas turbine engine, an automotive engine or chassis,
10 a marine engine or hull, a nuclear reactor, a large civil beam construction or any
flanged pipeline. The transducer 102 may sense acoustic stress wave magnitudes
and/or frequencies, vibration, sound, temperatures, pressures, chemical compositions
or any other factors. For example, the transducer 102 may comprise a MFET vibration
transducer, an accelerometer, a microphone, a thermocouple or any other type of

15  sensor which converts an external environmental variable into a readable signal.

The clamp 120 comprises a first tightener 126 adapted to apply a first force to secure
the first and second jaws 122, 124 either side of the flange portion 106. The first force
is applied at a first location spaced apart from the flange portion 108. The first tightener

20 126 comprises one or more first threaded bolts 126’ passing through the first and
second jaws 122, 124. The first threaded bolts 126’ engage one or more corresponding
first threaded portions 128 provided on the second jaw 124. Furthermore, the first
threaded bolt 126" comprises a head portion 127 disposed so as to abut the first jaw
122, the second jaw being held by the first threaded portion 128. A resilient element

25 129 may be provided between the head portion 127 and the first jaw 122. The resilient
element 129 may be a spring, Belleville washer, rubber washer or any other resilient

means.



transducer nmount 110 is adapted to receive the transducer 102. The
transducer nmount 110 nmay be provided at a first end of an el ongate
menber 104 and the clanp 120 may be connected to a second end of the
el ongat e member 104. (Alternatively, the transducer nmount may be
provided directly on the clanp.) The clanp 120 conprises 5 first and
second jaws 122, 124, the first and second jaws being adapted to
selectively clanp to a flange portion 106 of the device. As such, the
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122, 12088 her side of the flange portion 106. The first force is
applied at a first |location spaced apart fromthe flange portion 106.
The first tightener 20126 conprises one or nore first threaded bolts
1260 palds sepandri@ngéneht3d cospriasslone combrg assot@ 2hrehddd bbits 130F passing
threadﬁg bolts 126 ﬁn%a
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holes in the second jaw. The guide rails 134, 136 permit the first and second jaws 122,

124 to translate with respect to one another.

The second tightener 130 acts as a pinch bolt that serves to reduce bending in the first
20 and second jaws 122, 124 and guide rails 134, 136 and allows for a more uniform

contact pressure profile with the flange portion 106.

Alternatively, the second tightener may be omitted altogether. The first and second
jaws may be pivoted with respect to one another and the first and second jaws may or

25 may not cross at the pivot point. The pivot point may be located between the first
location at which the first force is applied and the flange portion. Alternatively, the first
location at which the first force is applied may be between the pivot point and the flange
portion. Accordingly, the first tightener may be under a tensile or a compressive load
when the clamp is in the secured position.

30



- 7 - The clanp 120 further conprises a second tightener 130 adapted
to apply a second force to secure the first and second jaws 122, 124
to the flange portion 106. The second force is applied at a second

| ocation spaced apart fromthe flange -Fortion 106. The second

| ocation is spaced apart fromthe first |ocation, and the first
location is 5 between the second |ocation and the fl ange portion 106.
In other words, the second tightener 130 is under conpressi on when
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holes in the first jaw 122. 15 Alternatively, the guide rails may be
connected to the first jaw and may be received in holes in the second
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124 to transl ate W th respect to one another. The second tightener
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the first force is applied and the flange portion. Alternati

first lRodanviesal sgaleverl §re clar meytadapieaceordingl todhe myt!cwammaeemn he
pi vot point and the flange portion. Accordingly, the first tightener
may be under a tensile or a conpressive |oad when the clanp is in the

se¢sr edheasiohdgate-member 104 connects to the clamp 120 and the elongate member 104
may connect between the first and second jaws 122, 124. In particular, the elongate
member 104 may be adjacent to the first jaw 122 such that the end of the second
threaded bolt 130" abuts the elongate member 104. The elongate member 104 may
also be disposed between the first jaw 122 and the flange portion 106 such that the

20 elongate member 104 contacts the flange portion 106 via the pad 138.

With reference to Figures 3 and 4a-d, the transducer mount 110 according to an
example of the present invention comprises a housing 112, a resilient member 114 and
first and second end walls 115, 116. The first end wall 115 may be operatively

25  connected to the device (not shown), for example so that a vibration from the device
may be transmitted to the transducer 102. The transducer 102 is held within the
housing 112 and is held adjacent to the first end wall 115. The resilient member 114 is
disposed between the transducer 102 and the second end wall 116. The housing 112
comprises a siot 111. The slot 111 is adapted to receive a cable 103 projecting from

30 the transducer 102. The transducer mount 110 may further comprise an insulating

sleeve 109 disposed about the transducer 102.



- 8 - The first jaw 122 conprises a raised pad 138 di sposed so as to
contact the flange portion 106 of the device. The second jaw may
additionally be provided with a rai sedgpad. For a given torque in the
first and or second threaded bolts 126'%- 130", the one or nore pads
138 allow for a consistent contact pressure between the first and
second 5 jaws 122, 124 and the flange portion 106. The first and
second jaws 122, 124 are shaped to accommpdate one or nore bolts 107
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may be preferred as’it may be less likely to resonate with the device. The resilient

member may have a Young's modulus of approximately 0.06 GPa.

The transducer mount 110 connects to the elongate member 104 and the first end wall
20 115 of the transducer mount 110 may be provided by the elongate member 104.
Accordingly, the housing 112 may be connected to the elongate member 104. In the
case of a vibration sensing transducer, the elongate member 104 may comprise a
waveguide. Optimisation of the waveguide's natural frequency may be achieved by
altering the thickness, density, and/or length of the waveguide.
25
The transducer mount 110 ensures that the transducer is held against the first end wall
115 with a minimum pressure whilst the transducer mount may be subjected to large
heat fluctuations. This is achieved by the end cap 117 exerting pressure on the
transducer 102 through the resitient member 114. If the elongate member 104 is

30 subjected to a hot environment, the transducer mount 110 will thermally expand,



30 the transducer 102. The transducer nmount 110 may further conprise
an insul ating sleeve 109 di sposed about the transducer 102. - 9 -
The transducer nmount 110 further conprises a renovable end cap 117.
The second end wall 116 is provided by1@he end cap 117. The end cap
117 and housing 112 conprise corresponding threads so that the end
cap 117 may threadably engage the housing. The end cap 117 further
conpri ses spanner flats 118 to facilitate tightening of 5 the end cap
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boss 119 with a snaller dianmeter than that of the spanner flats 118.
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first ?‘}nge‘m@s anéﬁhepé%ﬁreré’cﬁ'it}%c%ﬂh menber 114 is conpressed by the end
enply. I ent

cap 117 on a € resi menber may conprise a foam

material, a spring or any other nenber 15which biases the transducer
towards, the first e wal |l 115. A fqQamresilien nber may b
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mounts and hence differently sized transducers (Figure 5¢). The two or more
15  transducer mounts 210 may accommadate transducers that are responsive to different

frequencies.

The aforementioned transducer assemblies 100, 200 may operate in high temperature
environments, for example at device casing temperatures of up 600°C. The geometry
20 of the elongate members 104, 204 may allow sufficient heat dissipation so that the
transducer does not experience temperatures above a maximum rating for the
transducer, which may for example be approximately 170°C. Thermal expansions of
the flange portion 106 and the first and second jaws 122, 124 are accommodated by
the use of the resilient element 129, which introduces flexibility to the assembly and

25 maintains a consistent contact pressure.

An advantage of the present invention is that it allows the transducers to be mounted to
production engines in addition to development engines. This will permit the gathering
of important test data at a much higher rate than with the prior art systems.

30  Furthermore, the transducer assemblies 100, 200 according to the present invention

are non-invasive and require no disassembly of the engine whatsoever.



The transducer nount 110 ensures that the transducer is held agai nst
the first end wall 115 with a m nimum pressure whil st the transducer
nmount nay be subjected to |arge heat fluctuations. This is achieved
by the end cap 117 exerting pressure oh!the transducer 102 through
the resilient menber 114. |If the el ongate nenber 104 is 30subjected
to a hot environment, the transducer nmount 110 wll thermally expand,
- 10 - allowing the resilient nmenber 114 to deconpress whil st
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housi ”%réé%thﬁve?ﬁ@h'wmltérﬂtabhﬁfe‘ﬁft & &ng APOF atdrigl siffc wied eufeibieat t o
Figures 5a-c, a transducer assenbly 200 according to a further

exahpl @Oﬂfactﬁéeq:)ﬂlé§fe¢lﬂeviﬁ9entlon may conprise two or nore transducer
nounts 210 for 10holding two or nore transducers. (NB, the clanps and
fl ange portions have been omtted fromthese figures.) For exanple,

an el oFgather BBiThRE t204doeer ssyepibiee 1©QUAD0yacdoreidgtto ahes grassnt invention,
and hence equal ly sized transducers gFi res 5a and 5b
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5c¢). The two or nore transducer nounts may acconmodat e
t r adsdegefaan hahicarie coeppessidven tissehblydén antold eegivemuess . THdeesilient

af orenenti pned t duc assenblies . 100, 2 operate in high
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of up 600C. The geonetry
While the present invention has been described as being applicable to the mounting of
many different transducer types, it has particular advantage in the mounting of

15  transducers for the detection of acoustic stress waves.

Structural borne acoustic stress waves (or acoustic “emissions”) are a subset of stress
waves, typically restricted to frequencies between 80kHz and 1MHz. Acoustic
emissions are caused by structural deformations of very low amplitude and have short

20  wavelengths (ie in the order of millimetres). Thus standard accelerometers, which are
sensitive only to large scale, bulk structural motions, cannot detect stress waves.
Acoustic emissions are measured using piezo electric crystals which are deformed
directly by the stress waves, rather than by inertial forces resulting from the
acceleration of a connected mass. A transducer mount according to the present

25 invention will minimise forces acting upon the transducer while it is in operation, which

will result in more accurate data being collected from the transducer.

Acoustic emissions techniques are useful where inspection of a structure is difficult and
the resuits of failure are severe. Events such as material corrosion, cracking, rubbing,

30 supersonic airflow and flow cavitation all cause a release of energy within the acoustic



20 of the elongate menbers 104, 204 nmay allow sufficient heat

di ssipation so that the transducer does not experience tenperatures
above a maxinmnumrating for the transducer, which nay for exanple be
approxi mately 170C. Ther mal expansioﬁ§2df the flange portion 106 and
the first and second jaws 122, 124 are acconmpdated by the use of the
resilient elenment 129, which introduces flexibility to the assenbly
and 25mai ntai ns a consi stent contact pressure. An advantage of the
presentjifueid 508ttt Mlouktic 8Hisisnd H\%nﬁtéﬁﬂ? @B&mi@etsoem;@euﬂf dtdction
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cold a%dﬂﬁgﬁégﬁ???Sﬁ%@%%ﬁf@Qﬁggagémggﬁﬁgsggk?ﬁrough t he usépof t he
resplient nmenber, 10 eg foam which is conpressed on assenbly in a
cold environnent. The resilient nenber has the further advantage of
acting as a danper. Wiile the present invention has been described as
bei ng applicable to the nmounting of many different transducer types,
it has particular advantage in the nounting of 15transducers for the
detection of acoustic stress waves. Structural borne acoustic stress
waves (or acoustic "em ssions") are a subset of stress waves,
typically restricted to frequencies between 80kHz and 1MHz. Acoustic
em ssions are caused by structural deformations of very |ow anplitude
and have short



20wavel engths (ie in the order of mllinetres). Thus standard
accel eroneters, which are sensitive only to | arge scale, bulk
structural notions, cannot detect stress waves. Acoustic em ssions
are neasured using piezo electric crystdis which are def or ned
directly by the stress waves, rather than by inertial forces
resulting fromthe acceleration of a connected mass. A transducer
nmount according to the present 25invention will mnimse forces

acting upon the transducer while it @¢isajuypgoperation, which will
result in nore accurate data being c%‘lgs‘red fromthe transducer.
Acoustic em ssions techni ques are useful where inspection of a
structure is difficult and the results of failure are severe. Events
such as material corrosion, cracking, rubbing, 30supersonic airflow
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2 A transducer mount (110) as claimed in claim 1, wherein the transducer mount
(110) further comprises a removable end cap (117), the second end wall {116)

15 being provided by the end cap (117).

3 A transducer mount {110) as claimed in claim 1 or 2, wherein the resilient

member (114) comprises a foam material.

20 4 A transducer mount (110) as claimed in any one of claims 1 to 3, wherein the
transducer mount {(110) further comprises an elongate member (104) adapted to

connect the transducer mount (110) to the device.

5 A transducer assembly (100) for connecting a transducer (102) to a device, the
25 transducer assembly (100) comprising: a transducer mount (110) as claimed in
any one of claims 1 to 4; and a clamp (120) comprising first and second jaws
(122, 124), the first and second jaws (122, 124) being adapted to selectively
clamp to a flange portion (106) of the device.



- 13 - CLAIMS 1A transducer nmount (110) for connecting a transducer
(102) to a device, the transducer nmount (110) conprising a housing
(112), aresilient nenber (114) and first and second end walls (115,
116), the first end wall (115) being'dH%Tatively connected to the
devi ce, wherein the transducer (102) is held within the housing (112)
and adjacent to the first end wall (115), the resilient nenber (114)
bei ng di sposed between the transducer (102) and the second end wall

(116) wgher ehﬂréﬁ&u‘b@?bééﬁg? \ngg@fés chifidd h@aaﬁn@%h@eaﬂ%é dedp (o)t 0

enabl e constant contact he transducer (102) and the fi rst
end wal | (mmhermmmrs@amﬁnst tiphtene( (1EB) a@igptﬁcbﬁormp!}'ﬁftfsta‘prﬁelto secure

cap (117) MeLehaeatnt s (2P ap bty S itaihe RORKAT B

(117). Atr Wh%%lﬁ%e Pt Tbrcelid Qpasd et arf;radowml dpiated avarefromhaééienge
the resilient nmenber (114) conprises a foammaterial. A transducer

moudt (110) pasiosl @Ofkd in any one of clains 1 to 3, wherein the
transducer nmount (110) further conprises an el ongate nmenber (104)
adapted to connect the transducer nount (110) to the device. A
transdgcer asggmgaducel 288ambhlr(100hasciaimgdan blaanﬁju*d&zrre(miﬂé)fiﬂ;tdigdntener

e Sl 150 Sl S i o
conpri si ng %gg%tegaﬁgé t(‘sé%@st tﬁ% dttﬂﬁts ’12@") gﬁgﬁﬁ%}ﬂﬂor more

jaws (122, el n sel ect to'a
poi®i on ( 106;orrefspmrh£énglémstdbreaded:p@rtlcms ¢1r2§m9d:m@¢d assmmrynpmo@f)tha§lrst

claimed in clgim5 t clanp (120) further conprises a first
ti ght ener (fﬁa)seaaaﬁﬂ%wf% 1%%9/ a first force to secure the first

and second jaws (122, 124) either side of the flange portion (106)
and wherein the first force is aBplled at a first |ocation space

apart Br om Phisansdusge apaembbi( 100083 claimeddn stivet, whselming firsidbyeagied

clainmed in t t

or nore fir ?Pﬁ(ﬁ?@a@@‘%ﬁ%iegs ){%ﬂ:érﬁ ats(g:?ﬂg&%ﬁr O%%@%ﬁi&?? r s?ﬁéaﬁfd){h% first
seg¢ond | aws ahdZecotdfaws (T2, f1l34$tthtemtle@rdﬁdhbdikstsar(dlﬁ:'o)ﬁdq'a@aqil2@, olc:s!

or nore corresponding first threaded I_E)ort s (128) provided on one

or nore of PREGheldbYARE fkeldarrRrIeROTian 12824 |

9 A transducer assembly (100) as claimed in claim 8, wherein a resilient element
(129) is provided between the head portion (127) and the one of the first and
20 second jaws (122, 124).

10 A transducer assembly (100) as claimed in any one of claims 5 o 9, wherein the
clamp (120) further comprises a second tightener (130) adapted to apply a
second force to secure the first and second jaws (122, 124) to the flange portion

25 (106) and wherein the second force is applied at a second location spaced apart
from the flange portion (106), and the first location is between the second

location and the flange portion (106).



A transducer assenbly (100) as clainmed in claim7, wherein the first
t hreaded bolt (126') conprises a head portion (127) disposed so as to
abut one of the first and second jaws (122, 124), the other of the
first and second jaws (122, 124) being'¥eld by the first threaded
portion (128). A transducer assenbly (100) as clainmed in claimS8,
wherein a resilient element (129) is provided between the head
portion (127) and the one of the first and second jaws (122, 124). A
t ransdyger ' i i $hcond
whor o 1 1t he Sl EEb By ¥ LD (G0BL AR SIABea ™ oRf o P hTEre U 2,
adapt ed to Hphplepea(E¥)aungriseseonaoosmorg secdrs thrgadedhbelts E3dndgsaing

s appi i ed dious8ecsmandBmadsn toed S BT e A RS,
(106), and {he Higustan epalr e bscdirt thegiuiddigols CIADNhding aidposedsd ddte

flange portion (106). -15- 11A transducer assenbly (100) as cl ai ned
in &l ai m 9 ebutihe ather ef thetfirst ardsaernd igmsdié?. 1480) conpri ses one or
nore second threaded bolts (130') passing t hrough a second

t hreaded portion (132) in one of the first and second jaws (122,

124), ap engd whnddieesacoanbiynrieayed clamned (i 36Y onesfrdpidisshpus ¢ b, wioermn
to abut the other of the first and second ja

122, 4 .
transducer H&eRBIR 20N TR CAMPTRSS 9NF %@o\ﬁﬁg&@ﬁ%ﬂ élgni%i) qigposed to
whareinCeh ' ' . arm

erein the g%hﬁm?hé ﬁ?ﬁ)an(j‘gé(:?ﬁ? %f\ﬂggyﬁe@dr?@@tr%sﬁ%‘ ?g?@%%gfctgt%%ﬂe

136) di spos o permt the second jaws (1

transl at e wahbthegspect to one another. A transducer assenbly (100)
conprising a transducer nmount (110) according to any one of clainms 1
to 4 and a transducer (102) configured for the detection of acoustic

Stress {#aves, irindfifcet Bs0EMBIKEABON CoMPRBINGSA fEnsd\Rdr MAaREYe @) aaudnding to
(110) of claims 1 to 4. A gas turbine engine conprjsi ng t he .
transducer asyoms of (aior) 1 kx4@ng atransducany16?) eardiowrediardhag detection of
acoustic stress waves.
15

14 A gas turbine engine comprising the transducer mount (110) of claims 1 to 4.

15 A gas turbine engine comprising the transducer assembly (100) as claimed in
any of claims 5 to 12.
20



