- 1 - Electrical Gounding Plane This invention relates to electrica
protection of conductors and conponents of a rigid electrical
assenbly. In particular, aspects of the invention relate to using a
conductive layer to protect electrical connectors used inrigid
electrical rafts to distribute electrical 5signals around a gas
turbine engine, and to protect electrical units nounted on the rigid
electrical rafts. A typical gas turbine engine has a substanti al
nunber of electrical conponents whichqserve, for exanple, to sense
operating paraneters of the engine and/or to control actuators which
operate devices in the engine. Such devices may, for exanple, control
10 fuel flow, variable vanes BledirigalGronnsing Rlaleves. The actuators may
t hensel ves be electrically powered, although sone nay be
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By way of example, Figure 1 of the accompanying drawings shows a typical gas turbine
engine including two conventional wiring harnesses 102, 104, each provided with a
20 respective connector component 106, 108 for connection to circuitry, which may be for

example accommodated within the airframe of an aircraft in which the engine is installed.

The harnesses 102, 104 are assembled from individual wires and cables which are held
together over at least part of their lengths by suitable sleeving and/or braiding.
Individual wires and cables, for example those indicated at 110, emerge from the

25  sleeving or braiding to terminate at plug or socket connecter components 112 for
cooperation with complementary socket or plug connector components 114 on, or

connected to, the respective electrical components.

Each conventional harness 102, 104 comprises a multitude of insulated wires and
cables. This makes the conventional harness itself bulky, heavy and difficult to
30 manipulate. The conventional harnesses occupy significant space within a gas turbine

engine (for example within the nacelle of a gas turbine engine), and thus may



engine (for exanple within the nacelle of a gas turbine engine), and
thus may - 2 - conprom se the design of the aircraft, for exanple
the size and/or wei ght and/or shape of the nacelle. Conventional

har nesses conprise a | arge nunber of conponents, including various

i ndi vidual wires and/or bundles of w res, supporting conponents (such
as brackets or 5cables) and el ectrical and/or nmechani cal connectors.
This can make the assenbly process conplicated (and thus susceptible
to errors) and/or tinme consum ng. D sassenbly of the conventional
harnesses (for exanple removal of the conventional harnesses froma
gas turbine engine during maintenance) may al so be conplicated and/or
time cons@eMpgMisTHRsdesian afifipaiice(ntoe REameie thersizeapgior weighianion ahare
procedur egfindBaNe @ gas turbi ne engi ne, renoval and subsequent
refitting of the conventional electrical harness may account for a
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interference be caused g rical sur ges
service ( f r example due to vibration). In order to reduce the likelihood of damage to the
conductors in a conventional harness, the protective sleeves/braiding may need to be
further reinforced, adding still further weight and reducing the ease with which they can
he manipulated. Similarly, the exposed electrical connectors used to connect one
20  conductor to another conductor or conductors to electrical units may be susceptible to

damage and/or may add significant weight to the engine.

The electrical conductors in the conventional harnesses may be susceptible to
electromagnetic damage and/or interference. For example, the electrical conductors
may interfere with each other. This may mean that electrical signals may suffer

25 unwanted and unknown changes as they pass along the conductors. Additionally or
alternatively, electrical damage and/or interference may be caused by electrical surges,
for example due to lightening strikes. [n order to try to avoid/minimize this potential
damage/interference, individual wires and/or bundles in the conventional electrical
harness may be provided with sleeving and/or braiding. This adds significant weight to

30 the harness, and thus to the engine. The weight gain may be particularly significant
where many separate sleeves and/or braids need to be applied to individual wires and/or

only small collections of wires.



for exanple due to lightening strikes. In order to try to

avoid/ mnimze this potential damage/interference, individual wres
and/ or bundles in the conventional electrical harness may be provi ded
wi th sl eeving and/or braiding. This adds significant weight to 30t he
harness, and thus to the engine. The weight gain may be particularly
significant where many separate sl eeves and/or braids need to be
applied to individual wires and/or only small collections of wres.
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Condueq Ortgec ﬁgspn% hjkeppnafatus when the electn al raft assembly is mounted
thereto (for example via the mounting fixture). A part of the mounting fixture may be, for
example, in direct electrical contact with a part of the electrically conductive screen layer
and/or a connection element attached to or integral with the electrically conductive

screen layer.

25  According to this arrangement, multiple electrical conductors, which may be used to
transmit electrical signals of any type (including, but not limited to, control signals and
electrical power), may be provided in a single rigid structure. The rigid structure may
provide mechanical protection to each (for example all} of the multiple conductors, for
example due to being resistant to breaking and/or snapping and/or piercing and/or

30 puncturing. Purely by way of example, the use of electrical rafts may reduce, or
substantially eliminate, the chance of foreign bodies coming into contact with the
electrical conductors, for example through fluid ingress. The electrically conductive
screen layer may provide electrical protection (for example an electromagnetic shield) to

each (for example all) of the multiple conductors. In other words, the electrically



transmt electrical signals of any type (including, but not limted
to, control signals and electrical power), may be provided in a
single rigid structure. The rigid structure may provi de nechani cal
protection to each (for exanple all) of the nmultiple conductors, for
exanpl e due to being resistant to breaking and/ or snappi ng and/ or

pi erci ng and/ or 30puncturing. Purely by way of exanple, the use of
electrical rafts may reduce, or substantially elimnate, the chance
of foreign bodies comng into contactgqith the electrical conductors,
for exanple through fluid ingress. The electrically conductive screen
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30 screen layer and/or the upper and lower major surfaces of the electrical raft. The

electrically conductive screen layer may extend across a part, or all, of the electrical raft.

The electrically conductive screen layer may take any suitable form. For example, the

electrically conductive screen layer may be a mesh. The electrically conductive screen



30screen | ayer and/or the upper and | ower mgjor surfaces of the
electrical raft. The electrically conductive screen |ayer may extend
across a part, or all, of the electrical raft. The electrically
conductive screen |l ayer may take any suitable form For exanple, the
el ectrically conductive screen |ayer may be a nesh. The electrically
conductive screen - 5 - layer may be netallic, for exanple
conprising copper or any other suitable netal. Thus, by way of
exanple only, the electrically conducigi.ve screen |ayer may be a
copper mesh. The electrical raft (and thus electrical raft assenbly)
may conprise one or nore than one electrically conductive screen
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20 connection between the electrical unit and the electrically conductive screen layer may
be either direct (for example by direct physical contact) or indirect (for example via other
components). Examples of the electrical connection between the electrical unit and the

electrically conductive screen layer are provided elsewhere herein.

According to such an arrangement, the electrically conductive screen layer may act as a

25  ground plane (or earth plane or reference plane) for the electrical unit mounted on the
electrical raff. The electrically conductive screen layer may allow the electrical unit to be
“earthed”, and thus electrically protected, for example from excessive voltage, which
may be caused by lightning strike. For example, the electrical unit may be in electrical
contact with the mounting fixture via the electrically conductive screen layer. Thus,

30  when the mounting fixture is attached to another apparatus (for example via a mounting
structure, such as a mounting flange, of a gas turbine engine) an electrical path may be

provided from the electrical unit to the other apparatus, for example via the electrically



electrical raft. The electrically conductive screen |ayer may all ow
the electrical unit to be "earthed", and thus electrically protected,
for exanple from excessive voltage, which may be caused by |ightning
strike. For exanple, the electrical unit may be in electrical contact
with the mounting fixture via the electrically conductive screen

| ayer. Thus, 30 when the nmounting fixture is attached to anot her
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electrically - 6 - conductive screen |ayer and the nounting fixture,
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20  such that an electrically conductive portion of the casing is in direct contact with the
electrically conductive screen layer at the electrical contact region. This may be a
particularly convenient and simple arrangement for ensuring robust electrical connection

of the electrical unit to the electrically conductive screen layer.

The electrical raft may comprise an opening having an electrically conductive (for

25  example metallic) insert. The opening may be in the form of a through-hole passing
entirely though the electrical raft, for example from an upper major surface through to a
lower major surface. The electrically conductive insert may be electrically joined to the
electrically conductive screen layer. The electrical joining may take any suitable form
including, by way of example only, brazing, soldering and/or welding. In examples

30 having an electrical unit mounted on the electrical raft, the electrical unit may be
mounted to the electrical raft using an electrically conductive fastener that engages with
an electrically conductive portion of the casing and is inserted into the opening so as to
be in electrical contact with the electrically conductive insert. This may allow the

electrical unit to be electrically connected to the electrically conductive screen layer



25exanmpl e nmetallic) insert. The opening may be in the formof a

t hr ough- hol e passing entirely though the electrical raft, for exanple
froman upper nmajor surface through to a | ower najor surface. The

el ectrically conductive insert may be electrically joined to the
electrically conductive screen |layer. The electrical joining nmay take
any suitable formincluding, by way of exanple only, brazing,

sol dering and/or welding. In exanples 30having an electrical unit
nounted on the electrical raft, the elpectrical unit may be nounted to
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than 5) electrically conductive straps.
malleable. The mounting fixture may comprise one, or more than one (for example 2, 3,

4, 5 or more than 5) electrically conductive straps.

Such an arrangement may thus allow an anti-vibration mount to be incorporated into the
electrical raft assembly, thereby allowing the electrical raft to be vibration isolated (or at
25 least substantially vibration isofated) from the assembly to which the electrical raft
assembly may be mounted. Using an anti-vibration mount to attach the electrical
raft/assembly to the gas turbine engine may reduce (or substantially eliminate) the
amount (for example the amplitude and/or the number/range of frequencies) of vibration
being passed to the electrical raft from the gas turbine engine, for example during use.
30  This may help to prolong the life of the electrical raft. Furthermore, any other
components that may be attached to the electrical raft (as discussed above and
elsewhere herein) may also benefit from being mounted to the gas turbine engine via the
anti-vibration mounts, through being mounted on the electrical raft. For example, the

reduced vibration may help to preserve the electrical contact between the electrical raft



Such an arrangenment nmay thus allow an anti-vibration nount to be
incorporated into the electrical raft assenbly, thereby allow ng the
electrical raft to be vibration isolated (or at 25| east substantially
vibration isolated) fromthe assenbly to which the electrical raft
assenbly may be nounted. Using an anti-vibration nmount to attach the
el ectrical raft/assenbly to the gas turbine engine may reduce (or
substantially elimnate) the anmount (for exanple the anplitude and/or
t he nunber/range of frequencies) of vighrati on being passed to the
electrical raft fromthe gas turbine engine, for exanple during use.
30This may help to prolong the Iife of the electrical raft.

Fur t her no#rd thaglechicalanit conmseled iheseto i sushyanyeompenantieigutuas dre

el ectri cabebiadd uﬁ@ﬁodﬁté@f&?{ﬁ@gleé‘th@é{?af@%t @bél@‘é’@ﬁfeﬁﬂ&%ﬂ@bé‘%oﬂﬁt& al so
benefit from bei ng nmount ed the gas turbine engine via the

anti - vi br qucahmﬁ’a%a%%turbm&%@gﬁ %@.f?fgﬂfﬁﬁhﬁ@%@ dsqreernd vieraien jspiten poaf t .
For exanplofgertréuire @BiCh dddizaikia@n-vitRatioR elddnt. OThRE,@B&1o¥R ntiMBer of anti-

I I I i cal f - 8 -
ol ot 1§ carbEi Metnie Bl 5 Pedlpe B RSB ok b SRR s TS DN as
an el ect rredade thaintimbenniipeds tequitdueaneliae dtertinvatakereth tapsdnhiaé amongink or
convgnt I O%I‘Ia rIe%n%gllarﬁ‘nglIQﬁo%I' r%Jc%%é % aII st%ﬁ%lﬁ%fe@t‘ Epdl&eregu ItIIg III%III%IOOd

require a Vi b a requi
their omnOchéf@r&:mCéﬁﬂlﬂaﬁuflng\ﬂsmrabwon rmunt Thus, the tot aI nunber of
anti- 5 vibration nmounts that are required to assenbl e an engi ne may
be reducefurthihmnaere eynpoeehts that e convendonatly mpantes to agengiredwitiody - t he

t k d
e R s L
occurri ngnmmpwge@mhmcyncamﬁt(heemme togompwniea syfackh af thgredectrical
conventi %ﬂI 'rﬁény%Héﬁt%mt\ﬁbrﬁtrbn%tﬁati'aﬁ V\IIYI1$LII%H§' w@@hﬂ/cosg&\éb%@tuh‘éfbmﬁawm S

(fOI’ exagﬁu bécause of the V\Blg ht and CcOoSs enal
are now 8y redyca Hedogsibility of a'?a&etoc(“l“aﬂg @)@&%F@“E%eatsrﬁﬂéfﬁfl ng
surface ohcrehs Bbieedriits k. Bagh &omﬁmwntbﬂ@f*ﬁoﬂud%r@nbx@nM@Igrﬁ& Hoxed at i on

wi t hout ight/cQ ssenbl t| ne penalty. This t he
poss b 1 T oked P EReRot Rt Pt e SE B e BeBFoTP i8S
t hei r serfor eanipld fer fluid systenonqeh entod, aimiuel, pedunteics hadforewaraplice, i gni t or
boxes 15(used to provide high voltage power to engine ignitors), and

pressur e S@hemr=miswrateh esount @by EorapAeb @ rbient Lotk dTRY EbMEM cBlGhadse, Oi | |

air, fuel neunat and/ raulics. Such an apti-vibrati on m)unt
Ty comor e SRR Sl Rarc Do ot Cpisinay BEne Bhash Aepwinn Ly nd
exanpl e IeWersdoodmtwe:sur?éaes r R first erehdf tiosresanR yorvicibathap etagdelret ween

upper, Iéc(IIII.%II c&?&g I?Ilﬁﬁ Ih\é%\%% P%L{%? éA‘ rFaI:é gftthg fugIl- l{)rﬁI" (%Ir‘_lmo?nt\/@}l&

condué |ve Str rical —contac
conduct i vitsel maﬁ/@eem décttlth?é cenmadt with ifreagleaticalipeandyctighiscigen layer. A second

end of the or each conductive strap may be in electrical contact with the upper

conductive surface of the anti-vibration mount.

In such an arrangement, the mounting fixture may comprise an electrically conductive
25  raft fastener that passes through the electrical raft (for example entirely through). One
end of the electrically conductive raft fastener may be in electrical contact with the
second end of the conductive strap. Another end of the conductive raft fastener may
extend through the electrical raft for connection with said mounting structure of said
apparatus. As such, the electrically conductive raift fastener may allow the conductive
30 strap, which is itself electrically connected to the electrically conductive screen layer, to
be connected to another apparatus (e.g. to a mounting structure of another apparatus).
The electrically conductive raft fastener may take any form, such as, by way of example

only, a threaded fastener, such as a bolt or a screw, which may be metallic.



itself may be in electrical contact with the electrically conductive
screen |l ayer. A second end of the or each conductive strap may be in
el ectrical contact with the upper conductive surface of the
anti-vibration nmount. In such an arrangenent, the nmounting fixture
may conprise an electrically conductive 25raft fastener that passes
through the electrical raft (for exanple entirely through). One end
of the electrically conductive raft fastener may be in electrical
contact with the second end of the camductive strap. Another end of
the conductive raft fastener may extend through the electrical raft
for connection with said nmounting structure of said apparatus. As
such, theAegasding tocaily[ayrapgnverit tthe/@ownting fiktyes reaegonipiipe an Bleaincaly
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In any example of electrical raft or electrical raft assembly, at least one of the electrical

25 conductors embedded in the electrical raft may be an electrically conductive wire. The
or each electrically conductive wire may be surrounded by an electrically insulating
sleeve. Electrical screening need not be provided to individual wires, because this is
provided in the electrical raft by the electrically conductive screen layer (at least to some,
if not all, of the electrical conductors). As such, individual wires may be laid into {or

30 embedded in) the electrical raft, and each wire may be used to transfer one or more
electrical signals through the raft and around the engine. Providing a sleeve to the

individual wires may provide extra mechanical and/or electrical protection/isolation.

At least some (for example a plurality) of the electrical conductors may be provided in a

flexible printed circuit (FPC). Thus, at least some of the electrical conductors may be



and/ or chopped. Any suitable resin may be used, for exanple epoxy,

BM (bismal ei m de), PEEK (polyetheretherketone), PTFE

(pol ytetrafiouroethylene), PAEK (polyaryl et herketone), polyurethane,
and/ or polyam des (such as nylon). In any exanple of electrical raft
or electrical raft assenbly, at |east one of the electrical
25conductors enbedded in the electrical raft may be an electrically
conductive wire. The or each electrically conductive wire nay be
surrounded by an electrically insulatigng sl eeve. Electrical screening
need not be provided to individual wires, because this is provided in
the electrical raft by the electrically conductive screen |ayer (at
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a part of an apparatus. Any such electrical raft assenbly descri bed
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electrical raft asSenbly to the rest of the apparatus. anting
fi xture Ppartofsuchan appara us. Such an apparatus may comprlse a mounting structure for

connecting the electrical raft assembly to the rest of the apparatus. The mounting fixture
of the electrical raft assembly may be mechanically and electrically connected to the

25  mounting structure of the apparatus. This may electrically connect the electrically
conductive screen layer of the electrical raft to the rest of the apparatus. Thus, the

electrically conductive screen layer may be said to be “grounded” to the other apparatus.

Such an apparatus may be a gas turbine engine, a gas turbine engine installation, or a
part thereof. The electrical raft (or electrical raft assembly) may be at least a part of an
30 electrical harness, for example for a gas turbine engine, and thus may be referred to

herein as an electrical harness raft {or electrical harness raft assembly).



of the electrical raft assenbly may be nechanically and electrically
connected to the 25 nounting structure of the apparatus. This may
electrically connect the electrically conductive screen |ayer of the
el ectrical raft to the rest of the apparatus. Thus, the electrically
conductive screen |ayer may be said to be "grounded” to the other
apparatus. Such an apparatus may be a gas turbine engine, a gas
turbine engine installation, or a part thereof. The electrical raft
(or electrical raft assenbly) may be.g@i_least a part of an

30el ectrical harness, for exanple for a gas turbine engine, and thus
may be referred to herein as an electrical harness raft (or
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installation conmponent may be further e ectrical raft or electrical
raft asse?ﬁ?P?d engine installation component The second engine installation component may

20 be, for example, an ECU, such as an EMU or EEC. Additionally or alternatively, the
second engine installation component may be a further electrical raft or electrical raft

assembly.

The environment of a gas furbine engine during operation may be particularly severe,
with, for example, high levels of vibration and/or differential expansion between

25 components as the temperature changes through operation and as the components
move relative to each other. Providing at ieast one flexible cable to connect an electrical
raft assembly to another component may allow the electrical rafts and/or components to
accommodate vibration andfor relative movement, for example of the
component(s)/assemblies to which they are attached/mounted during use. For example,

30 the flexible cable(s) (where present) used to electrically connect electrical raft
assemblies to other component(s) may have sufficient length to accommodate such

vibration and/or movement during use.

For example, providing separate {for example more than one) electrical raft assemblies

and connecting at least some (for example at least two) of them together using at least



The environnment of a gas turbine engine during operation may be
particularly severe, with, for exanple, high |l evels of vibration
and/or differential expansion between 25 conponents as the

t enper ature changes through operation and as the conponents nove
relative to each other. Providing at | east one flexible cable to
connect an electrical raft assenbly to another conponent may all ow
the electrical rafts and/ or conponents to accommobdate vibration
and/or relative novenent, for exanpleq®f the conponent(s)/assenblies
to which they are attached/ nmounted during use. For exanple, 30the

flexible cable(s) (where present) used to electrically connect
el ect ri caPng #gblexeppiappy aliow the glepldpal caftege Aegerragdateaybrainneand(er felativent

| engt h t OnRG&RETRERE RomPSibnY b PisabhBiksab Ghih HED VR BRRLhEmbiEedidfing -
12 - one flexible cable nay allow the electrical rafts to accombdate

vi brationY¥hd/ or relative novenent of the corrponent(s)/assenbl ies to

which th h d d
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on the engine installatio e _necessa tt a

ol ot ver §rBiae R Rl of e grliudPlch, find BB e Heber-ap b pEch 4
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posi tion, e 1ect t her
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assenpd i egonlEniéntGAS swgmfoﬂﬁaru N3h@, Led bQdeciRY B dUSRIRES AEYAS tlirbite
and/ or reduce the possibili of errors occurring during assenbl
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during nedutihgassedely.such as repair and overhaul. As discussed above,
the electrical rafts may 20be particularly quick and straightforward
t o assenmblse of'léﬁwtrrsalrreftashea'rimeagmay dniosﬂasgerﬂcalbedmn'tages élraxigi on to
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for exanple conmpared with conventional harnesses. rical
rafts (folh L@XWP@'%%’GH@Pithétf’e%@sé?m?fﬁi@caéieéétt%lP%cPf“r‘ea?'?Ct%@éenbl i es)
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Cort ai ' LT I SPCTEhg e, G B engraned Wi COHpyora e Eatess Uskr
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be rel ati mghtyngnqemrtgﬁﬂﬂrgs wm@nb/gemmbyaccess toa certam portion of the gas furbine

engine that only requires a part of the harness fo be removed. It may be difficult and/or
time consuming, or not even possible, to only remove the required part of a conventional
30 harness from a gas turbine engine. However, it may be relatively straightforward to only
remove the relevant electrical raft, for example by simply disconnecting it from the
engine and any other electrical rafts/components to which it is connected. Decreasing
maintenance times has the advantage of, for example, reducing out-of service times (for

example off-wing times for engines that are used on aircraft).



renove the relevant electrical raft, for exanple by sinply

di sconnecting it fromthe engi ne and any other electrical

rafts/ conponents to which it is connected. Decreasing naintenance
ti mes has the advantage of, for exanple, reducing out-of service
times (for exanple off-wing tinmes for engines that are used on
aircraft). - 13 - The build/assenbly tinmes nmay be additionally or
alternatively reduced by pre-assenbling and/or pre-testing individual
and/ or conbi nations of electrical raf{s.and/or electrical raft
assenblies prior to engine assenbly. This may allow the el ectri cal
and/ or mechani cal operation of the electrical rafts to be proven
bef or e i ndhabuilgtasermbly treeergy be eddiidnaly e dlteinatitelvrgduded by est-assgmbling
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advant age i . n e n ine n
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range of shapes as eS|re € achi eved or exanp
manuf act ufingie elerEca raft hpreas Iwaa$qnyeru§nﬂ@r@n%nﬁr@a¢a59ﬁ BYTPSi ST beaWhe

desi r egl smgamre%s&nmemsulemgm@v@@nﬁdmg afmfnﬁbé?raydéa&afefamﬂman‘&reens

exanple, to rn th ter. cor radi u

D € ouh b PP Bl ey oy PE hal b B ibobrn ot SV o
parti cul awhan wetdpaghs 8obind eyindsain dircaftsf erring el ectrical signals
around a gas turbine 30engine. The electrical rafts may be readily
shaped toElcciri¢abrafﬁStmﬂYr’i@i rgére sasilyrrgckagep end/nt wpreegmpad, fof exengssthanir bi ne

engi ne, vENRAR B eQPRO N8/ & rgi'aﬁe& oI R eI%E'tﬁceQ els| GH lb@ ade

0
electrlca raft assenbfgéls attac as a fan casli ng core
casi ngs intogyvery y@ﬁww@/oés@ap&ﬁ 26 AesiEn TBRAPDeGEheHRs @a@@mplm e

engi ne. Tr‘ﬁlaﬁufé@%n@@ﬁélél&cthébl FP9REING B MSURNSIMERMFRSS the delifetirap®! Rs due
to fewer dama nponents requir rep I?cenent/re pai r. and/ or due

to the po¥sn %f‘ FV"E‘PE"& BAYPS hiﬂeﬂef%f aaniea fatpiprosah Gitighier sAmeanll )
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30 engine. The electrical rafts may he readily shaped to conform o neighbouring
componentis/regions of a gas turbine engine, for example components/regions to which

the particular electrical raft assembly is attached, such as a fan casing or a core casing.

The electrical rafi(s) may provide improved protection to the electrical conductors during

manufacture/assembly of the raft/gas turbine installation, and/or during



It will be appreciated that the electrical signals transferred by the
conductors in the electrical raft, and around the engine using the
electrical rafts/raft assenblies may take any form For exanple, the
el ectrical signals may include, by way of non-limtative exanple,

el ectrical power and/or electrical control/communication signals
and/ or any other type of transm ssion through an electri cal
conductor. Transm ssion of signals around the engi ne may nean
transm ssion of signals between (to aqyl/or from any nunber of
conponent s/ systens in the engi ne and/ or conmponents/system of a
structure (such as an airframe) to which the gas turbine engine is
(or is copdrvigr/pragation/mrinterangn etihe 9a$ shieg erdineg. nThis maorehdt inv@yeds, an

el ectri caharn%fnhné@abseefouéﬁéﬂnﬂ@daétbrfavéfdawagmmoﬁaﬁ@r ¥in ossi bl e
conmbi nation of electrical signals in _any part of a gas i ne,_ engi ne
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bypass flow duct. In this way, an electrical raft (which may be referred to as a splitter

25  electrical raft) may provide an electrical connection between a fan casing and an engine
core. By way of further example, the electrical raft assembly may be attached to the
engine core case or engine fan case, for example to a mounting structure on such

cases.

An electrical raft may have components and/or parts of other systems embedded

30 therein, such as fluid passages {or pipes) that may form a part of a fluid system, for
example for carrying a gas (such as cooling air, sealing air, and/or muscle air (for
example for pneumatic systems)) and/or a liquid (such as fuel, water, oil and/or hydraulic
fluid). Accordingly, there is provided {and aspects of the invention may be used with/as

a part of) a rigid raft assembly for a gas turbine engine, the rigid raft assembly



O her conponents/systens of a gas turbine engine may be provided to
an electrical raft assenbly in any suitable manner. For exanple, such
ot her conponents/systens nay 10be nounted on one or nore el ectrical
raft assenblies. Thus, a surface of an electrical harness raft may be
used as a nmounting surface for other gas turbine engine
conponent s/ systens, such as ancillary/auxiliary conponents/systens.
An el ectrical raft may be provided with at | east one nount on which
ot her conponents (for exanple auxiliaggylancillary conponents/systens)
of the gas turbine engine are (or 15 may be) nounted. The nount may
be a bracket, for exanple a bespoke bracket for the conponent/system
nmount ed t Rempsisngcr rigid meielialibateauies ot laarl amartiof afitebgas tWibineedngioe shygemn

raft may prPxiis&: 8 pakdPA secoh@gag @Fb.mgﬁ%\gaememereinaﬁqteﬂrs@pmumech
to nount the various systens/ corrponent S e conbi nati on

i nst al | ed®RIRRYSieEnis arfiid sysieadial cpmprises %Jﬂ?ﬁkﬁf@ﬁ?@/@%ﬁ%ﬁ%ﬁtﬂﬁﬂﬂﬂ%
t her eon npattisly emtféhdémh%s:@mmtaseém@rTl?éJs,eabﬁcagﬁhtjﬁb%\mgme E@stem

assenbl e and/or e r.eat reduce er rts,
ool & cORBP a8 SRR HEe o bBBTREE Ao BRventiciRa LAt a)

har ness aaMb&Hpamamek@Mnmnakdemmnmam@mnﬁVawsmEnnmth@nmnmnbmr@Hy be
used to th%&% y conponent/systemto an electrical raft (and thus
to the englnée S'required. For exanple, fluid pipes for transferring

f1uid arogg Eé}ﬁpo’féﬁ@gwsmwa B&s tﬁmd%té?@m%(?natyl% p%\ﬁ@édrtb %alelemtséﬁaf( for

exanpl e mechani cal |y nmounted using a bracket)
engi ne. TRECMPYY g2y pabigmanper £iof 8’?&5‘%‘3 tSHCrb%ih?’WOén«??”?'ltﬂFHt% may
desireg, b&mbUsteaen ga@ on(rﬁu@fue@&[cgiogﬂt h&i@nibligs. THR8) d §l8fa8é bf arddlsbal

nmuscl e ai for I pneummatic syste and/or liquid (such
O R I S
set of f| comsbgpepiesystéras, sexlaapaeiboyauzdiany\comgoekntd/sstents. or t he sane
30fluids, may be nmounted on the sane electrical raft. Exanples of

conponent 84 awaﬁ@m,aﬁ ;Iaa{; b&BYvided @fth hEasst ohélmaaﬁttonrmmtcﬁl@lertc@m ents
electrlcal raft

I t
Get oet or SlarpgplerLHi Her iy B e e ATLeMErAE eSS s PBE SFaPe HEdSur i ng
air tewpemay be)emﬁdrmard eYl@empbmtmatyPMem magkat, t‘or@thple a-bedpoke bwtgétrfer the

Z.One) , Vi go ongrr;'t/sggt tr%dn?%i/tﬁerggﬁ 3rg & | ncgwgﬂ%lnglfr? al(dfb?ack%f( aﬂ% e;?ec?r:cal

si gnal processing’co ox containin TR6NT ¢& use
process araftinm|yarpvide @S‘rghlal reglhiamandmpn\tmamédsmremrewfs@mgn@nt hetvhrous

engi ne) ;. QuRIRMaoh&Hts. nﬁ?eswmmt.z‘nh o tﬁe g%hé& HedihiQdl rFREBRNBY Rith" Obe
for oil debris nonitoring nay provi d one or nore pipes
componenis/systems mounted thereon may be much more compact and/or

20  straightforward to assemble and/or have a greatly reduced number of component parts,
for example compared with the corresponding conventional electrical harness and

separately mounted components/systems.

The mounts may be used to attach any component/system to an electrical raft (and thus
to the engine) as required. For example, fluid pipes for transferring fluid around the

25  engine may be mounted to the electrical rafts (for example mechanically mounted using
a bracket}, and thus to the engine. The fiuid pipes may be arranged to carry any fluid as
desired, including gas (such as cooling air, sealing air, and/or muscle air (for example for
pneumatic systems)) and/or liquid (such as fuel, water, oil and/or hydraulic fluid). Of
course, more than one set of fluid pipes, for example for carrying different or the same

30 fluids, may be mounted on the same electrical raft.

Examples of componenis/systems that may be at least in part mounted to an electrical
raft include, by way of non-limitative example: fire detectors and/or fire detection

elements; thermocouples for measuring air temperature (for example within a particular



5mounted to the raft, and/or a signal processing box for processing
the oil quality measurenments nmay be nmounted on the box); and pressure
sensors and/or signal processing equi pnent, for exanple for fluid

pi pes nounted on the rafts. At |east sone of these conponents/systens
may be in the formof an electrical unit, which may be nounted to the
electrical raft assenbly so as to be electrically connected to the
10el ectrically conductive screen | ayer, as described above and

el sewhere herein. The invention wll_{pw be described, by way of
exanple only, with reference to the acconpanying Figures, in which:
Figure 1 shows a gas turbine engine with a conventional harness;

Fi gure 2 emgiszonel vibssion aenitesingtrrcessitg eaupment (ferobaeplerrgional havi ng an

el ectri caprobddsing LoApssuninbyy tdhtARRPEIEARRRS Wbéchtotﬂﬂ?ceﬁ’é £5$8Rdtioh Qiﬁﬁ%ﬂttﬂa@ n;
Figure 3 shows the connection of an electrical raft assenblyt

anot her aPBUPaMFEsUes glapwnade EHBRENGIMR: cbinmeet fopmegfuriag fluid suality @%ﬂ

raft assestimpld @pl@ﬂ@'f{h%ﬂ dalmaﬁ@ﬁtuﬁng ey b@prﬁgldémtoacﬁielwwloﬁ ﬁbé@? mount ;
el.ec aft 1n an

Fi 5 sh t t
G 961 17 oaonyed BlnS HEChIFH sl broBP M B8t s tarut b ol Alahy
nount ed omeasurerhads mag aé noahted ion tenboa); @od presadre lsarﬁstorsammémslgynal Fi gure
7 <h y ;

shows a rﬁ%ﬁﬂ@%ﬁhl}ﬁﬁ‘new ﬁ)}tvfageinl‘l@? éjlr ﬂﬁﬁh Elpgs H{oh%ﬁ g He rgt# tAt Igésg%rﬁe

shows a s? e vi d circu
25Fi gur e WYesmerpoaerislesiens mappe aﬁh@m@tqf ia@alectﬂaalmnpwmh may kessenb y;

and Fi gur odfledRANE eBctBEL Pt £86fbIY R0 3O (Y elb&riddP céhflodted & theCt i on
t hrough a gas turbine engi ne accordi ng to an enbodi nent of the

i nventd onelecticallyycondugljvgsereen laysr, gp Sﬁiﬂr'E?Q/%b%’éﬁn‘inse‘é'FPr? Resiredi at e
pressure conpressor 13, a high-pressure conpressor 14, conbustion
equi pment Theshvegtipn gﬂimwé@s:tﬁs@r ihedr iy why of §xampie ohliit e reterence tpthessur e

turbine 1fcoRph@MdHi§Red! iiPwhiki:bi ne 18 and a core engi ne exhaust
nozzl e 19. The éengine also has a bypass duct 22 and a bypass exhaust

nozzl e 23F|P§'$q%hg\%§atg?%gjrllﬂﬁ? g@ﬁé‘ﬁltr@c&%%nmaﬁe%&me”t' onal manner

so that aif entering

Figure 2 shows a cross-section through a gas turbine engine having an electrical raft

15  assembly in accordance with the present invention;
Figure 3 shows the connection of an electrical raft assembly to another apparatus;

Figure 4 shows the connection of an electrical raft assembly to another apparatus

including an anti-vibration mount;

Figure 5 shows an electrical unit mounted on an electrical raft in an electrical raft

20  assembly;

Figure 6 shows an electrical unit mounted on an electrical raft in an electrical raft

assembly;

Figure 7 shows a perspective view of a flexible printed circuit;

Figure 8 shows a side view of the flexible printed circuit of Figure 7;
25 Figure 9 shows a schematic of an electrical raft prior to assembly; and

Figure 10 shows a cross-section normal to the axial direction through a gas turbine

engine according to an embodiment of the invention.

With reference to Figure 2, a ducted fan gas turbine engine generally indicated at 10 has

a principal and rotational axis X-X. The engine 10 comprises, in axial flow series, an air



11 is accelerated by the fan 12 to produce two air flows: a first air
flow Ainto the internedi ate pressure conpressor 13 and a second air
fl ow B which passes through the bypass duct 22 to provide propul sive
thrust. The internedi ate pressure conpressor 13 conpresses the air
flow A directed into it before delivering that air to the high
pressure 10conpressor 14 where further conpression takes place. The
conpressed air exhausted fromthe high-pressure conpressor 14 is
directed into the conbustion equi pmeny715 where it is mxed with fuel
and the m xture conbusted. The resultant hot conbustion products then
expand t hrough, and thereby drive the high, internedi ate and

| ow pr essintaket(lr & prigeulsiye fan12, an Biasetdiate drasug corineasseetd, a hisbwggsstiiee
15 nozzl ecarﬁprggso@ﬁ@wo%umléqu@n@ht o, Qm‘lﬁhsdré@uﬁehﬁ%% 16T 8% lhfegrhecaate

i nternedi ate and Fressure tfur bi nes resEectlve y drive
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airframe. The function andlor constructlon of each electrical raft 200 and electrical raft

25  assembly 600 may be as described above and elsewhere herein.

In Figure 2, each electrical raft 200 {which may be referred tc herein simply as a raft 200
or an electrical harness raft 200) comprises at least one electrical conductor 252
embedded in a rigid material 220, which may be a rigid composite material. Each
electrical raft 200 is also provided with an electrically conductive screen layer 260,

30  although this is only shown and labelled in the lower of the two electrical rafts 200 shown
in Figure 2 for clarity. The electrically conductive screen layer 260 is described in

greater detail elsewhere herein, for example in relation to Figures 3-6.



10600 to the electrically conductive screen |ayer 260 is described in
greater detail elsewhere herein, for exanple in relation to Figures 5
and 6. In sone arrangenents, the electrical raft 200 (or the

el ectrical raft assenbly 600) nmay be provided with other gas turbine
conponent s/ systens, such as fluid pipes or conduits form ng at | east
a part of a fluid system Such fluid pipes nay be attached to the
15el ectrical raft 200 using nounting brackets. Additionally or
alternatively, such fluid pipes nmay bfg enbedded in the electrical

raft 200. Figure 3 is a nore detailed view of the connection of an

el ectrical raft assenbly 600 to a gas turbine engine 10. In the
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forming at Ieast a part of a fluid system. Such fluid pipes may be attached to the
15  electrical raft 200 using mounting brackets. Additionally or alternatively, such fluid pipes

may be emhedded in the electrical raft 200.

Figure 3 is a more detailed view of the connection of an electrical raft assembly 600 fo a

gas turbine engine 10. In the Figure 3 example, the electrical raft assembly 600 is

connected to a fan case 24 of a gas turhine engine 10, but an electrical raft assembly
20 600 could be alternatively or additionally connected to any other component of a gas

turbine engine 10 {or indeed any other apparatus).

In Figure 3, a mounting fixture 700 comprising an electrically conductive raft fastener
740 is used to connect the electrical raft assembly 600 to the fan case 24. The
elecirically conductive screen layer 260 is generally embedded in the rigid material 220.
25  However, in the region 224 of the electrically conductive raft fastener 740, the electrically
conductive screen layer 260 is exposed to the outside of the rigid material 220.
Effectively, in this region 224 the electrically conductive screen layer 260 forms a surface
(or an outer surface) of the electrical raft 200. As in Figure 3, the electrically conductive
screen layer 260 may be exposed in this region 224 by removing the material with which
30 it would otherwise have been covered, or by not covering the electrically conductive

screen layer 260 during manufacture.

The electrically conductive rait fastener 740 (which may be referred to simply as a rait



t he exposed region 224. Thus, a first end 742 of the raft fastener
740 is in electrical contact with the electrically conductive screen
| ayer 260 in this region, albeit via an optional washer 741 in the
Figure 3 exanple. In this regard, and by way of exanple 5only, the
raft fastener 740 nay be a threaded fastener, such as a bolt, and the
first end 742 may, for exanple, be the head of the bolt. The raft
fastener 740 extends through the electrical raft 200, from an upper
maj or surface 221 through a | ower maj gg-surface 223. As such, a

| ower, second, end 744 of the raft fastener 740 extends out of the
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surface 2fEstenghEA0} i Aiect pentact.pr gbute tbe plaeticaliy sprdvstiverereendayes Adibt ed

to ? ”?U?ﬂie@pﬁeﬂli@%éﬁ@tﬂofﬁug ][raﬁs&m&mﬁofmbeaﬂrresteﬁérwg%rhléretzméer 40| i's
part o or pro on e fan, case ur bi ne engrne n
Figure 3, C‘Er}ﬁ% hﬂﬁ %cf%c@ WGP%‘V%CFE‘E)’PT‘&V%?Qg rg?‘fsl r89ig% APFityiadi ng
fromthe bptionglagsh@dr41amthedrigupeiBekargplbr makie reqkd, @bd by wagobd:@fipled6. A
fastener 4 i e a,conductive fasten r 44 Se

L et nly e MR e Y0 faf g ARt RS SRR s b1 A MRt 1o
46, mhrchTﬁhmabémeaBMDbomb@eaegacﬂhebdthe mounting fixture 700, also

receives the second end 744 of the raft fastener 740. In this way,
t he el ect Theakt faadrier astsem-)’udﬁ tIﬁﬁOgh' the alcbmichiesit LaD, frb@ a‘nampéraﬁﬁor24. At

| east a par [ ex the surface of e . tlange
42 the T auteshge! Ibushs Ry Frdtne s B0 A8 SoBhe RS Bsbed BB reERFT
conduct i viae rafbfagieneny 46 reatendeout of é‘lle@(ttterr sidalof themawutrrt:almaﬁ P, thréwabrthe he

raf t E@StﬁR@FmZ%pm}%céaﬁéfa“ case 24. Thus, through the raft fastener
740 and t ntrng structure 40, the electrrcally conductive screen

I 260 I t ed the f 24.

el vt 11 oalts s LaiGHd PR e R FRREE s 50k o PRty S8Gtesthana,
or "eart hEldUretiiottteh'eOLmﬂnd structms 40 B4art©n (e panyialed on) the fenl dasé @4 of a gas
appr eci at g, ,tmrag i S F@nre%aﬁe rgé]i.ln%iﬁggg\ﬂtc'td?eﬁ OYhfrisds & gt P héRiRced

w th any ot ssenb for ‘exanp er assenb or conponent
of a gas FupHiefan eargidfeanda mPH@'ﬂgthﬁﬁkﬁi‘@ ngunhirtldeskds. (4 fasteneliddg, for

exanphe, @mhmwé argorrduaqtvu rae.tgrrépzr@rréiuééaero BRAHM théMardk 40 G4 rrre%tm)mg

shown in re’3 i bl e nounting 30
arr angerreti’fﬁ' et ﬂ\@tyﬂlﬁ 'P?@'rmt'g& Pfaéb?téj'an‘ﬁ'&'ﬁ't F‘ﬁl{] bﬁrs?'aﬁ‘b'é?r% Rert Prfewe BRuNéWd,
for ex arrpﬂ.mrarmo MBlsd Edcaigesithe aBgmaRAl 744 af thakdficraste®draad.r inataik way, the

conductro n the electricall onduct i n | r. 260 and
he assentr b ey BTk Rt FRARLfroe e M kR Shof n « po
Fi gure 3 exeamy al)of, dFdne sxianpb® thetflaeget 2 dha fasiahénA4cod dhechburding bloelen
layer 20 7 Zé)m'ay be electrically conductive, so as to provide an electrical conduction path from the

raft fastener 740 to the fan case 24.

Thus, through the raft fastener 740 and the mounting structure 40, the electrically
conductive screen layer 260 is electrically connected to the fan case 24. Thus, the
electrically conductive screen layer 260 may be said to be grounded, or “earthed” to the

25 fan case 24. Once again, it will be appreciated that the fan case 24 shown in Figure 3
could be replaced with any other assembly, for example any other assembly or

component of a gas turbine engine 10.

The mounting arrangement (including, for example, the mounting fixture 700 and the
mounting structure 40) shown in Figure 3 is just one of many possible mounting

30 arrangements. Any other suitable mounting arrangement may be used, for example any
mounting arrangement that allows electrical conduction between the electrically
conductive screen layer 260 and the assembly to which it is mounted (which is a fan

case 24 in the Figure 3 example). For example, the electrically conductive screen layer



260 may be w apped around the end of the electrical raft 200 to
provi de additional (or alternative) contact area on the | ower surface
223 of the electrical raft 200. This nay allow direct electrical
connection of the electrically conductive screen |ayer 260 to the
nmounting structure 40 without requiring the raft fastener 740, or at

| east without requiring 5a conductive raft fastener 740.
Alternatively or additionally, another electrically conductive screen
| ayer 260 could be provided on the |ower major surface 223, or at

| east exposed at a portion of the |lower major surface 223 in the
region of the nounting structure 40. This additional (or alternative)
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bet ween & elas®dmeric. Such an elastomeric core may not be electrically conductive.
Thus, in order to electrically connect the electrically conductive screen layer 260 to the
mounting structure 40 (and ultimately to the fan case 24), a conductive element may be
25 required to bypass such a non-conductive core 716. In the Figure 4 arrangement, an
electrically conductive strap 720 is used. The electrically conductive strap 720 provides
an electrical connection across the resilient core 716. The electrically conductive strap
720 provides an electrical connection from the electrically conductive screen layer 260 to
an electrically conductive raft fastener 730. The electrically conductive raft fastener 730
30 (including the first and second ends 732, 734) may take any suitable form, for example
as described above in relation to the raft fastener 740 of Figure 3 (including its

respective first and second ends 742, 744).

The resilient core 716 of an anti-vibration mount 710 may be sandwiched between an



upper conductive surface 712 and a | ower conductive surface 714
(which may, for exanple, be netallic), as in the exanple shown in
Figure 4. One side of the | ower conductive surface 714 may be in
direct electrical contact with the electrically conductive screen

| ayer 260. This may be achieved by having the electrically conductive
screen 5|l ayer 260 exposed to the surface of the electrical raft 200
in that region 224, as shown in Figure 4. Afirst end 722 of the
conductive strap 720 may then be attaghed to the other side of the

| ower conductive surface 714, as shown in the Figure 4 arrangenent
for exanple, thereby electrically connecting the first end 722 of the
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guide the raft fastener 730 so that the second end 734 thereof is received by the
mounting bracket 46. Of course, other examples may not include such a mounting post
750.

25  Both Figure 5 and Figure 6 show an electrical raft 200 with an electrical unit 300
mounted thereon. The electrical raft 200 may be part of an electrical assembly 600 that
includes a mounting fixture 700, such as those described above by way of example in
relation to Figures 3 and 4. Thus, although no such mounting fixtures 700 are shown in
Figure 5 {or in Figure 6), the description and claims herein relating o features of the

30 electrical assembly 600, including the mounting fixture 700, such as those in relation to
Figures 3 and 4, may also apply to examples in which an electrical unit 300 is mounted
to the electrical raft 200, such as described below by way of example in relation to
Figures 5 and 6.

The Figure 5 and Figure 8 arrangements have common features and/or elements, which



- 22 - are given the sane reference nunbers in both Figures. Any
description of such features applies both to the Figure 5 arrangenent
and to the Figure 6 arrangenent (and indeed to other arrangenents not
explicitly shown in the Figures). For exanple, the electrical
conductors 252 are shown both in Figures 5 and 6, and indeed in
Figures 3 and 4. Just 5one |layer of electrical conductors 252 is
shown in Figures 3-6, but at |east one |layer of electrical conductors
252 coul d be provided. Figure 5 shows2an exanpl e of an arrangenent
for electrically connecting an electrical unit 300 to the

el ectrically conductive screen |ayer 260 of the electrical raft
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This may ?J?‘HU‘?E’JJIE“' $W0c tor Iel‘%{‘l‘p'% Alrne o ¢quma>é?%e%%cr'*a%ﬂ as ahead 312

of the fastener 310. The electrically conductive fastener 320 may also be in electrical
25 contact with the insert 340. Thus, because the insert 340 is electrically joined to the
electrically conductive screen layer 260 at joining position 350, the conductive casing
320 of the electrical unit 300 is electrically connected to the electrically conductive
screen layer 260. In this way, the electrically conductive screen layer 260 can act to
electrically ground, or earth, the electrical unit 300, and thus to electrically protect the
30 electrical unit 300 (for example the internal circuits of the electrical unit 300). For
example, referring back to Figures 3 and 4, the electrically conductive screen layer 260
may be electrically connected to another assembly, such as a gas turbine engine
component, such as a mounting structure 40 of a fan case 24, thereby grounding, or

earthing, the electrical unit 300. This may provide electrical protection to the electrical



- 23 - unit 300 from for exanple, surges in voltage, which nay be
generated by lightning strikes or short circuits, for exanple. Figure
6 shows another arrangenent for electrically connecting an el ectrical
unit 300 to an electrical raft 200/ electrical raft assenbly 600. As
menti oned above, |ike features 5 have the sanme reference nunerals in
Figures 5 and 6, and indeed in all Figures. In Figure 6, the
electrically conductive screen | ayer 260 is exposed at the surface of
a region 222 of the electrical raft 28¢. This exposed region 222 is
in direct electrical contact with the electrically conductive casing
320 of the electrical unit 300 when the electrical unit 300 is

mount ed oHNit $ feqna derrexampler grgesipgoltaga. wighsmampe genesated by lightdng | v
10conduct kyiResSsiIsBEM cirdk€ fordk8mpRN ground, or earth, the electrica
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By way ofthémﬁ@d%‘ﬁﬂ“&ﬁd ip FRtatien éxkiguiead unit 300 coul d be an

El ectronic Control Unit (ECU), such as an El ectronic Engi ne
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explained in greater detail el sewhere herein. However, the el ectrlcal
conduct or & eBBloyash dirnihe graunging prtgemeat dessiitedineiahe) theigwieds ied i n
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or tracks o.the r t n, exa e of an
Phc a0 At epiacaY cttthPk Soreh Syt 20 on ot G P S TR e
shown in igsetd4x. detail in Figures 7 and 8. Figure 7 shows a
perspective view of the - 24

- FPC2504s maftidnked elsewlers Rexm, theSdistfrical @W.300 could be any sort of electrical unit
300, for example any sort of electrical unit 300 used in a gas turbine engine. By way of
example only, the electrical unit 300 could be an Eifectronic Control Unit (ECU), such as
an Electronic Engine Controller (EEC) and/or an Engine Health Monitoring Unit (EMU).
Of course, at least one electronic unit 300 could be mounted on an electrical raft 200 as

25  required.

The electrical conductors 252 in the electrical raft 200 may be provided in a harness
250, which may be a flexible printed circuit board {or FPC) 250. Such an FPCis
explained in greater detail elsewhere herein. However, the electrical conductors 252
embedded in the electrical raft 200 may be provided in any suitable way, for example as

30 insulated or non-insulated wires or tracks laid directly into the rigid material 220.

An example of an FPC 250 in which the electrical conductors 252 may be provided is

shown in greater detail in Figures 7 and 8. Figure 7 shows a perspective view of the



Such an FPC 250 nmay conprise a flexible (for exanple elastically

def ormabl e) substrate 255 with conductive tracks 252 | aid/forned
therein. The FPC 250 may thus be defornable. The FPC 250 may be
described as a thin, elongate nenber and/or as a 5 sheet-1ike nmenber.
Such a thin, elongate nmenber nmay have a nmajor surface defined by a

| ength and a wdth, and a thickness normal to the major surface. In
the exanple shown in Figures 7 and 8, the FPC 250 nay extend al ong a
length in the x-direction, a width in2qhe y-direction, and a

t hi ckness (or depth or height) in the z-direction. The x-direction
may be defined as the axial direction of the FPC. Thus, the

x- di r ect i 6RCCRARNMETIg1e 8 shows 2 side viewt i on) may change al ong the | ength
of the FPC 250 as the FPC is deforned. This is illustrated in Figure
8. The x- ﬁug“uarf Blke 280 may cemprisea fuibfes(tar xdropiaethstinally Hefonmadie) sybstrate

directi 0”? cé?%uétﬁ‘rll;‘?rakl% i%‘é%é Eﬁorﬁg& meﬁe?ﬁj ’B% rgicgksc%as‘% P‘g pEC 250. In

the exanpl e own I n ures rmabl e at
| east in ﬂ?f@”‘iabéﬁ rEetiRsn250 may b desaribhdrasca thisnelprgatemamben and/ar s ehe

Maj or §ur f@ekiike ﬁgﬁbémﬁubleam'eﬁdn@%%éfn@r mey Rkl EL Rdjdr YEkate dRfiiamb! e
about any gethef\]r di rectl on oﬁ%@te tw Sted about any one or

more of tf gpd gypidn, endr%t?eq B‘?Fs?“ ¢ e naersudaiss 1 hee*emBlemay be

a di el ect shawn |ﬂ'F(guﬁfi$tTSérrd8£i, anelmcezsoadnamenhaalork@/a mgth@fthe&mbtﬁmom Y,
bst

ol yam de, be..r eadi,l r,

ot oe il e v-aPEup R 3 o BRREE P benfbh Bl estvh o S5,
whi ch naydllm:trsrumambﬂdefmebyasttheeamllHﬂ;eqtlam ef tA6 5PCmEyiud) ¢hef odiregtiou@ndg any
sui t able s%q&.g

coppe?b c@ggg*r.éqa §§'/ %%Rc%%g[e tgé'ern }4(#@%%0 ?‘ggtaéegghcopper al 1 oy),
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att ached otomereghthetwy lwrzdairesighme. The size (for exanple the
cross-sectional area) and/or the shape of the conductive 30tracks 252
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conductive track 252 Thus, the sha and/ o Lze of the. | A
conduct | vETTRRRY 38yl s ik RAMS sBRaant ofaf SiStie prksralgntedal Sy
The exanpteildsdiematively B¢ gesades 7 and 8 has conductive tracks 252
runni ng through the substrate 255. However, the nunber of conductive

trackso 252hg whﬂhdﬁﬂe tram%h WhisHiRa Y b@b@r&ﬁﬁe@@pﬂhd shestbRvwss, fBpBe 6, or
greater t

p | ndeed bhenn@er of éetra ks 2%@ould be
far great SFPShSINgANYSHfa é?(‘é‘f?ﬁ HEVE é’?@er U 39 LEHP Y. gpper,
r gaqui r ed. cofwpersaliof, tindatyd edppet (or t:rablamdg:naﬂ)es atiwyl/ stivermpiatet cdppan@nsilvsit-on
lines plated copper alloy), nickel-plated copper (or nickel-plated copper alloy) although other
materiais could alternatively be used. The conductive tracks 252 may be used to
25  conductitransfer electrical signals (including electrical power and electrical control
signals) through the rigid raft assembly (or assemblies) 200, for example around a gas
turbine engine 10 and/or to/ffrom components of a gas turbine engine and/or an airframe

attached to a gas turbine engine.

The size (for example the cross-sectional area) and/or the shape of the conductive
30 tracks 252 may depend on the signal(s) to be transmitted through the particular
conductive track 252. Thus, the shape and/or size of the individual conductive tracks

252 may or may not be uniform in a FPC 250.



may be incorporated into a single FPC 250. A single FPC 250 may
conprise one |layer of tracks, or nore than one | ayer of tracks, for
exanple, 2, 3, 4, 5 6, 7, 8 9, 10 or nore than 10 | ayers of tracks.
An FPC may conprise significantly nore than 10 | ayers of tracks, for
exanple at | east an order of 10magnitude nore |layers of tracks. In
this regard, a |layer of tracks may be defined as being a series of
tracks that extend in the sane x-y surface. Thus, the exanple shown
in Figures 7 and 8 conprises 2 |ayersg®mf tracks, with each | ayer
conprising 3 tracks 252. An electrical raft 200 as descri bed and

cl ai med herein may be manufactured using any suitable nethod. For
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petween | b gpalRd Arelr iRy abefrdBBros hdal ER TR b or | a
20220 i s iy berinceipgratestintod sinde £RC 860.t he noul d may have any suitable
formand/ or construction, for exanple that could be readily renoved
when t he AlseglerFRGaR50 aky catfifdise snéd Ryered tratisport Aere diesi dnedayehameackEifgur e
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heat treatment), produce the rigid conposite material 220. In the

exanpl e of EeBHER (& 2001 ok BN oERRMerOTRAY B giaﬁuéﬁglfég%ﬁtggkya

sheet of interwoven fibres, or strands. The strands In Figure
ext end i nsyieblpETrdciIFRF XM theoiaid malerifled§ maviitially ba peRyided ps éyesnd
i N anys ongr makibIEThReriHl, A1 bOMS wa§ of SfMpieshly) ThRrSdrhBRAMF L es may be
pre-lnpregnated (ar. "gte-ﬁregged" with the resin. _
ompound.” This flexible mateFial may be placed into a mould, for example having a
desired shape. Other components (such as fluid pipes 210 and/or the electrical
conductors 252, which may be embedded in a FPC 250) may also be placed into the
mould, for example between layers of the flexible material from which the rigid material
20 220 is ultimately formed. Parts of the mould may have any suitable form and/or
construction, for example that could be readily removed when the electrical raft 200 is

formed into the desired shape.

Figure 9 shows components of an example of an electrical raft 200 prior to one method
of construction. The electrical conductors 252 are provided between two layers of

25  material 230, 240 that, after construction, form the rigid material 220. Some of the
electrical conductors 252 are provided in an FPC 250. The material 230, 240 may be a
fibre and resin compound, as described elsewhere herein. Such a fibre and resin
compound may, after suitable treatment (for example heat treatment), preduce the rigid
composite material 220. [n the example of Figure 9, the fibre and resin compound is

30 formed of a sheet of interwoven fibres, or strands. The strands in Figure 9 extend in
perpendicular directions, although the strands may extend in any one or more directions
as required. The strands/fibres may be pre-impregnated (or “pre-pregged”) with the

resin.



- 26 - Prior to any treatnent, both the first and second | ayers 230,
240 and the electrical conductors 252 may be flexible, for exanple
supple, pliable or nmall eable. As such, when the layers 230, 240 and
the el ectrical conductors 252 are placed together, they nay be

noul ded, or formed, into any desired shape. For exanple, the | ayers
230, 240 5 and the electrical conductors 252 may be placed into a
moul d (which may be of any suitable form such as a glass or an

al um ni um noul d) having the desired sfwmpe. The desired shape may be,
for exanple, a shape that corresponds to (for exanple is offset from
a part of a gas turbine engine, such as, by way of exanple only, at
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per pendi cubybe ugedidtall oh the dyid oratotia228f a gas tur bi ne engi ne conpri sing
el ectrical raft assenblies 600A-600G Any one of the electrical raft

ass mhl | es?m%tm&m&ﬁe eROWIEHI 47t 200/ aY b@édt irothe Hbﬁreﬁ%ﬂéw eme0f _an
electrica

) for des d abo Thus,
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in Flgure
el ectri cad p@ssggm@nhpﬂq to@ccept a raft fastener 730, 740 could be formed in the electrical raft

200 either during (for example by using a suitable mould shape), or machined after
stiffening (for example by drilling). Similarly, any compaonents and/or features required to
mount an electrical unit 300 (where provided) on the electrical raft 200 may also be

25  provided/formed during and/or after manufacture of the raft.

Figure 10 is a schematic showing a cross-section perpendicular to the direction X-X of a
gas furbine engine comprising electrical raft assemblies 600A-600G. Any one of the
electrical raft assmblies 600A-600G may comprise any or all of the features of an
electrical raft assembly 600, for example as described above. Thus, for example, any
30 one of the electrical raft assemblies may comprise an electrical raft 200 (not labelled for
raft assemblies 600E-600G for simplicity only) having electrical conductors 252 {not
labelled in Figure 10 for simplicity only) embedded therein and an electrically conductive
screen layer 252. Any one of the electrical raft assemblies 600A-600G (which may

collectively be referred to as electrical raft assemblies 600) may comprise a mounting



screen |l ayer 252. Any one of the electrical raft assenblies 600A- 600G
(which may collectively be referred to as electrical raft assenblies
600) may conprise a nounting - 27 - fixture 700 (such as those
descri bed herein by way of exanple) for attaching the respective
assenbly 600 to a nmounting structure 40. The nounting structure 40 is
part of a fan case 24 for electrical raft assenblies 600A-600D, part
of a bifurcation splitter that radially crosses a bypass duct 22 for
electrical raft 5 assenblies 600E angly part of an engi ne core case 28
for electrical raft assenblies 600F and 600G However, it wll be
appreciated that an electrical raft assenbly 600 could be mounted in
any sui t afbitere A0 (Bich ge Hose descobed hespin oy way ghexampldiferattashinatee | n

Figure 10resf;mv@la%wmiotaefrﬁouaﬁﬁgeamuuﬁ‘&uﬁOOA 600C are shown as
having an electrical unit 300 nmounted on the respective electrical

raft 200 t e of
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assenbly t oes not ectricar screen ayer and/or a
mount i ng #dsgmnblies G0AAS08Cshpwaln fdgure 4@ compriseewne b, m@@cﬂiscmcabqonductors
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conprise electrical conductors inthe rigid material  of

t he raft . ep@esf with araft ta%tsdé‘%ﬂ?f Cﬁwr'%e'ﬁfé%“ ?%déﬁi%ﬂﬁa’c Syeh vaftvould
el ect po cahot bakh cROABSICAIPLOE DUOALY btieribeaRRRIRESHbed BRERWhEE haredd for

turbi ne en - 28 -
)% ?e it may ge a rigid raft that may have components/systems (such as, by way of
example only, fluid systems, such as pipes) mounted thereon and/or embedded therein.
Thus, for example, a gas turbine engine in accordance with the present invention may

have a combination of electrical rafts 200 and non-electrical rafts.

25  Any one of the electrical raft assemblies 600A-600G may be replaced with a raft
assembly that does not have an electrical screen layer 260 and/or a mounting fixture in
electrical contact therewith. Such a raft assembly may otherwise be as described
herein, for example it may comprise electrical conductors 252 embedded in the rigid
material of the raft. Such a raft assembly may be used in combination with electrical raft

30 assemblies 600 in an apparatus, such as a gas turbine engine.

The arrangement of electrical raft assemblies 600A-600G shown in Figure 10 is by way

of example only. Alternative arrangements, for example in terms of number, size, shape



and/ or positioning, of electrical raft assenblies 600A-600G may be
used. For example, there need not be 7 electrical raft assenblies,
the assenblies may or may not be connected together, and the rafts
could be provided to (for exanple nounted on, for exanple using the
nmounting fixture 700) any one or nore conponents of the gas turbine
5engi ne. Purely by way of exanple only, connection between el ectrical
raft assenblies 600A- 600D nounted on the fan casing 24 to the

el ectrical raft assenblies 600F, 600&gounted on the core casing 28
may be provided at least in part by neans other than an additi onal
electrical raft assenbly 600E, for exanple using wire conductors with
i nsul at i ng"YpreRosiigningpf Rlagtrieal rafi asspwblies,BARMHIER0C Gy berusadr Eor@xamplei cal
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t herein. The e 600C Is has a

passage’ 288 CRTaY drip BB ke g 53T CRiR Defaalindtid dPumye
inrelati @vhlmon%ﬂteeaidlmt@ae@agestme nrmlml'dtle gtﬁehudme. er@irehl 0ds nount ed
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t hose of i cal assenb I es wn in |gure
The f R&i dSM@%ages 210, 285 shown in Figure 10 nmay be oriented in an
axial direction of the engine 10. However, fluid passages nay be
oriented Any mworqureotﬂwenlecifrioal rﬁiearmﬂeeelaatmcal raftraasknablies Gﬂﬁkﬁ@ﬁcememti al

or a conb t t
600 may b'(135{%ralofgllrhdg(;a%@%‘/\fe.%ml e%&ﬁhg %noang%lfglﬁ%%gdﬁg ?)28 n?afy be%ﬁ ave
mount ed ofviGaxsest sHefves agas @ersetxarpsaétﬁnawmytlceme@lmaa%/ﬁ@ra@dm ligyid (for

30l east aem{pﬁe queﬁﬂYdrﬁﬂllE%H}%mubﬁéHM mfumﬁ)ﬂﬁtﬂ?é‘?@jre@lo gﬁanse IRl &f the
eng in ent Sf r}é ferent raf ssenb i es

600
may béo coﬁ'ggﬂ‘%aé@ﬂf' (SOfeea‘??H'CB't EPSSW'G%% p%OBa G%QHES’HE’HFG AHUAPatFaER a
raft 200 MO AMenst [@érﬁallﬁﬁﬁﬁﬁ&ﬂeﬁ thERINMaYe RRcriBAINSE bieR sérhiely 680@ARd Ras a

fo one. or M -EnBLT LD oL B R PR e se gt Bt FPRE
assenbl y &0b:ddéd passabe éﬁ@dncammddherem $arbra mogtdd fuidipassd@@028Bayay ek e
any suit agjoﬁdéd)tro@ny E%Etr@a(lqgﬁ),lsﬁch as those of electrical raft assemblies 600A-600G
25 shown in Figure 10. The fluid passages 210, 285 shown in Figure 10 may be oriented in
an axial direction of the engine 10. However, fluid passages may be oriented in any

direction, for example axial, radial, circumferential or a combination thereof.

In general, any electrical raft assembly 600 may be provided with and/or may comprise
(for example may have mounted on and/or have at least partially embedded therein) at
30 least a part of any component and/cr system of a gas turbine engine.
Components/systems provided to different raft assemblies 600 may be connected to
each other, for example a component mounted on a raft 200 of one raft assembly 600

may be connected (for example directly electrically, mechanically and/or fluidly



any one or nore of the nounting fixtures 700 nay conprise an
anti-vibration nmount, 5such as that described by way of exanple
herein in relation to Figure 4. Any of the electrical raft assenblies
600A- 600G (or the respective electrical rafts 200 thereof) may have
any conbi nati on of nmechanical, electrical and/or fluid connections to
one or nore (for exanple 2, 3, 4, 5 or nore than 5) other
conponent s/ systens of the gas turbine engine 10 and/or the rest of
the gas turbine engine 10 itself. Examples of 10such connections are
shown in Figure 10, and described below, but it will be appreciated
that a gas turbine engine 10 including electrical raft assenblies 600
may have edwAeed)itpase phaereLpEpgreniemawited on o Fafs00sH apther raft gepembly.

For exanpgsy. el ectrical raft assenblies 600 (and/ or non-electrica
rafts) may be connected together (or to other conponents) using any
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formof a flexible printed circuit_ such as the flexible printed
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500, which may, for ‘exa ?/ I"ui d and/ o
mechani catonneneeier ysag @%omﬁyamﬁe egtiig!| fyﬂd)ancbé@rtr@ﬂdwamw:a}épryweb@rs

provi ged 'hﬁfs“@r%fttl{%lé’dtrrdcar é’dﬁﬁeé@Qs Q@UJ\/@QUBt be{.264 @rﬁﬁm‘h'ar’?f:'lllgwrealfotmé%;f bd he

assenbly 600C. 'As shown in gure 10, other electrical and/or fluid
3000nnect?’Ur?@mﬁ’g‘?t'm?@‘?'%?’@ﬂ' ﬂL.’Q@Sn%W%’aB'F@\ﬂOB'&F'%tW@éW“é‘F %ctri cal
rafts 200elé&ﬂ"caa&$t&!§bérhlﬁi%s GO@Qanamd néxi-BIBEtricH FaIRNMAY Be stahiddlorRs afd ias

el ectrical fts 200 éfi? %)s%i I#es 600% - 30 - Adirect connection
290A, 290’@3 ?)'BHE’CBPB R OO TR RLTCTBP S Eanpl e bet ween t he
electrical rafts of the assenblies 600B and 600C in the Fi ure 10

ar r angenehFOPNSEEAD 914§ shavin Redrreadig eiRctoerd its 2bthe asesmRlissp 9‘?

connegd OYGOZ)QDA'hErc@Hmdd:ﬁ& 201 r(\éy%on@@f@%h eleeibaddptbetish. SURA aﬂ|e%%trfclalca|
raft 200 go%ﬁgc |%¥1 %day I%mglenpld may, or e%amp? Ef(%tﬂ?er for2rr? gP a flexible printed
circuit such as the flexible printed circuit 250 shown in Figures 7 and 8. Such a flexible
electrical connection may be used to electrically connect any electrical raft assembly 600
to any other component, such as another electrical raft assembly 600. A connection 297
25  (which may be or comprise an electrical connection) is provided between the electrical
raft of the assembly 60CA and a part of an airframe, or airframe installation 500, which
may, for example, be a pylon. Similarly, a fluid and/ar mechanical connection 296 may
additionally or alternatively be provided between the airframe 500 and another electrical
raft of the assembly 600C. As shown in Figure 10, other electrical and/or fluid
30 connections 292, 293, 294, 295 may be provided between electrical rafts 200 {(or
assemblies 600) and other components, such as other electrical rafts 200 (or assemblies
600).



5provi ded on (for exanple enbedded in) another electrical raft 200.
Such a direct connection 290A, 290B nmay, for exanple, provide fluid
and/or electrical connection between the two electrical rafts
assenbl i es 600B, 600C. Were reference is made herein to a gas
turbine engine, it will be appreciated that this termmay include a
gas turbine engine/gas turbine engine installation and optionally any
10peri pheral conponents to which the gas turbine engine may be
connected to or interact with and/ or.gfy connections/interfaces with
surroundi ng conponents, which may include, for exanple, an airfrane
and/ or conponents thereof. Such connections with an airfrane, which
are enconpatrseidohnectione290y, 2P0R)mey beptovided easgihnen faexamele beween e
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assenBli e§clydigg Iang,lsea air and space vehicles, such as motor vehicles (mcludmg cars and
busses), trains, boats, submarines, aircraft (including aeroplanes and helicopters) and

spacecraft (including satellites and launch vehicles).

It will be appreciated that many alternative configurations and/or arrangements of
electrical raft assemblies 600 and gas turbine engines 10 comprising electrical raft

25 assemblies 600 other than those described herein may fall within the scope of the
invention. For example, alternative arrangements of elecirical raft assemblies 600 (for
example in terms of the arrangement, including number/shape/positioning/constructions,
of mounting fixtures 700, the arrangement/shape/positioning/construction of the
electrical rafts 200 (including the electrically conductive screen layer 26), the type and/or

30 positioning of components (if any) mounted io/embedded in the electrical rafts 200, the
rigid material 220 and the electrical conductors 252) may fall within the scope of the
invention and may be readily apparent to the skilled person from the disclosure provided
herein. Alternative arrangements of connections (for example mechanical, electrical

and/or fluid) between the electrical (or non-electrical) rafts and/or raft assemblies and



between the electrical (or non-electrical) rafts or raft assenblies
and ot her conponents may fall within the scope of the invention and
may be readily apparent to the skilled person fromthe disclosure
provi ded herein. Furthernore, any feature described and/or cl ai nmed
herein may be conbined with any other conpatible feature described in
relation 5 to the sane or another enbodinent. - 32 - CLAIMS 1. An
electrical raft assenbly (600) having an electrical raft (200)
conprising: arigid material (220) hayinhg nmultiple electrical
conductors (252) enbedded therein; and 5an electrically conductive
screen |l ayer (260), wherein: the electrical raft assenbly further
conpr i sesbewagiuive ielegtricallenan-gleaympl) rafts aarafbraspmpliesiaad ethet eemraaENtS af t

assenbly @y fall WM thé Scobb lobkk WhentidhQnd Hhayas ra@d?@raﬁwgm(ta@e;skmw
the mounting fixture is in electrical contact wth the electrically

conduct i veeTE &R theglisgiaskre provided heredet Fyrtharmorasanydealwrisieseriaed 8ndpng

t o cl ai m dlaimal @eRiimmbiBe ebraibéd Wit 4ny iR dowpbatibi: fBEURSTstfmed in BBy | S
at | east Ftiallé enﬁgﬁdeg %n the rigid material. 3. An electrical
raft assefdly SAeerdHE EEPHPM 1 or claim 2, further conprising an
el ectrical unit (300) nounted to the electrical raft, wherein: 15the
electrical unit has a casing (320), at least part of which is

el ectrically conductive; and the casing of the electrical unit is

el ectrically connected to the electrically conductive screening
| ayer. 4. An electrical raft assenbly according to claim3, wherein:



20t he el ectrical raft conprises an electrical contact region (222) at
which the electrically conductive screen |ayer is exposed at the
surface of the electrical raft; and the electrical unit is
nounted to the electrical raft such that an electrically conductive
portion of the casing is in direct contact with the electrically
conductive 25screen | ayer at the electrical contact region. 5. An
electrical raft assenbly according to claim3 or claim4, wherein:
the electrical raft conprises an opengng (330) having an electrically

conductive insert (340); the electrically conductive
insert is electrically joined (350) to the electrically 30conductive
screen | ageAM&BNnd - 33 - the electrical unit is nounted to the

el ectrical raft using an electrically conductive fastener (310) that
engages Wi t H. aAn etaidal raftalskgmidp (@d0Laving goaaidatrizal aft (200 caasising: and 1 s
inserted into the opening so as to be in electrical contact with the
el ectrical |l y cotgileeieval (P2Hdaving Beliplarelasirisatqondedtors §352) ervbedvsty
according to gh&kiy shg Wherein the electrically conductive insert is a
threaded insert, and the electrically conductive fastener is a

correspondi ng dntyiadan, énal@nekeredn lafér (26®CIkdreial raft assenbly
according to any one of the preceding clainms, wherein the nounting

fixture conpr itseslectiGdrafeassembly furthier aomprsesns moddithy; fixawnel (780 cfonduct i ve
strap (720) fi . . Lo\ hr.ation pr.avi

el ectrical conaﬁtggl"i?%ﬁr?gg%rc {onggl r?ﬁéésae}r@[b&t@% B?Oélp ch#wrlrjﬁ%ﬁ? @‘ab&%ﬂn":‘p Barafa’g

el ectrical raf(2¢4agwkenbly according to claim?7, wherein:

the anti-vibration npunt conprises a resilient core $716) sandw ched
bet ween the mounting fixture is in electrical contact with the electrically conductive screen

10 layer.

2. An electrical raft assembly according to claim 1, wherein the electrically

conductive screen layer (260) is at least partially embedded in the rigid material.

3. An electrical raft assembly according to claim 1 or claim 2, further comprising an

electrical unit (300) mounted to the electrical raft, wherein:

15 the electrical unit has a casing (320), at least part of which is electrically

conductive; and

the casing of the electrical unit is electrically connected to the electrically

conductive screening layer.
4. An electrical raft assembly according to claim 3, wherein:

20 the electrical raft comprises an electrical contact region (222) at which the
electrically conductive screen layer is exposed at the surface of the electrical raft;

and

the electrical unit is mounted to the electrical raft such that an electrically
conductive portion of the casing is in direct contact with the electrically conductive

25 screen layer at the electrical contact region.
5. An electrical raft assembly according to claim 3 or claim 4, wherein:

the electrical raft comprises an opening {330) having an electrically conductive
insert (340);

the electrically conductive insert is electrically joined (350) to the electrically

30 conductive screen layer; and



15upper (712) and lower (714) conductive surfaces; a first end (722)
of the conductive strap is in electrical contact with the | ower
conductive surface of the anti-vibration nount, which itself is in

el ectrical contact with the electrically conductive screen |ayer; and
a second end (724) of the conductive strap is in electrical contact

wi th the upper 20conductive surface of the anti-vibration nmount. 9.
An electrical raft assenbly according to claim8, wherein: the
nmounting fixture conprises an electrigally conductive raft fastener
(730) that passes through the electrical raft; one end

(732) of the eI ectrical Ié conductive raft fastener is in electrical
contact 25w t Hh¢ Riecteel gRtisapynisd o fie elesisalieft vaing ap glsciris#ly capdiiciie

end (734) of tfagen=p (B0 tHay €ngagbs whtasi @Bﬁflcﬁy E:@ﬂﬂﬁtnﬁehfoﬁld)ﬁ lbf theasing
electrical raft for c qcinon w th salrtpo Eekn% sttructﬁ' of said
appar at us. 10, BPEBAITR e qhepno da B8 ihe P AEEb R cRREEIENDe one  of

clainms 1 to 6,elagtrealli conductive insert. the nmounting fixture conprises an

electrically conductive raft fastener (740) that 30passes through the
el ectr¥cal BafAn electricglyraft agsrmizinacaorirg) tostainn ewherein thd dedtliopliconduct i ve

raft fastener dgdddivehest *’s'aclﬁlleag&ﬂhééﬁ alé 1B eﬁé&ﬁlcgﬂﬁf\oh&ﬁc%@é }a¥tener is a

conductive screen layer:; and another end (744) of the conductive raft
f ast ener exter?&é'eiqﬁ’f’@l]%wr???@dé@%?ﬂeﬁ cal raft for connectl on vvlth sai d

ntin tcuct ure . of ar at 511. An ectr|
nesenbly acdorfiis B tsnigreiliapaiarhy r Rerdibaie warsie
ri gid mat eri altha moenting fikidrecanmpoises: e mat eri al .

10 an anti-vibration mount (710); and

a conductive strap (720) fixed across the anti-vibration mount so as to provide

electrical connection across the anti-vibration mount.
8. An electrical raft assembly according to claim 7, wherein:

the anti-vibration mount comprises a resilient core (716) sandwiched between

15 upper (712) and lower {714) conductive surfaces;

a first end (722) of the conductive strap is in electrical contact with the lower
conductive surface of the anti-vibration mount, which itself is in electrical contact

with the electrically conductive screen layer; and

a second end (724) of the conductive strap is in electrical contact with the upper

20 conductive surface of the anti-vibration mount.
9. An electrical raft assembly according to claim 8, wherein:

the mounting fixture comprises an electrically conductive raft fastener (730) that

passes through the electrical raft;

one end (732) of the electrically conductive raft fastener is in electrical contact

25 with the second end of the conductive strap; and

another end (734) of the conductive raft fastener extends through the electrical

raft for connection with said mounting structure of said apparatus.
10. An electrical raft assembly according to any one of claims 1 to 6, wherein:

the mounting fixture comprises an electrically conductive raft fastener (740) that

30 passes through the electrical raft;



12. An apparatus (24) conprising: an electrical raft assenbly
according to any one of the preceding clains; and a
nmounti ng structure (40) for connecting the electrical raft assenbly
to the rest of 10the apparatus, wherein: the nounting fixture of the
el ectrical raft assenbly is nmechanically and electrically connected
to the nmounting structure of the apparatus, thereby electrically
connecting the electrically conductive screen |ayer to the rest of
the apparatus. 13. A gas turbine engi8&&-(10) conprising the apparatus
of claim12. 1514. A gas turbine engine according to claim 13,

wherein the electri sse s.a fir engi ne |nstallat|on
e onant | i S pihe e e B et Rifk R R Sees Saatiy
engi ne i nst al |ath the electipin eotduchOjcrdeavayeg s@bect ri cal conductors; and

at | east one flexible cable (291-296) connected between the
electrical r afanomasmbﬁﬁﬂbof@mbwﬂecﬁseoa:ﬁtrfdstemﬂyien@n@mt@mbh ttei edgtrical

conponent SO g5 k) o %EJH\}J@rLAanﬁQG'rﬂﬁ r@ét&‘égféé}&‘b G'é’CtorS of the

el ectrical raft asse Iy W t ectrl conduct or the second
engi nesi nst ahl & &18dricaP FARQIREEbly AvordindBtdnQdndbr 1A §|%6@dhh§‘é]alﬁ'@ ARSTEIRD| Y

and/ or a gas turhi ne according to a Ny one of claims 12 to 14
the met hog co ?f'@?ﬁ'&?er%gﬁﬁéﬁéﬁ'qoﬁﬁjoa'??’@?@ Frical raft assembly (600)
accordi ng tqzquﬂﬁgﬁmﬁazghﬁhgh% éo 11; and electrically and

mechani cal | y™con repared el ectrical raft assembly to the

rest of the a%@]@&ﬁ@(r@ﬂ%sééﬁ%ﬂt éﬁo%tﬂ%n%né&%ﬁéa %lﬁd@alﬁg%' ng

fixture (700) of the electric raft "assenbly to the nount
structure (40)a @burltiRg sBAARB MM FeToBRThgHNB IRRIRATEMEssembly to the rest of

10 the apparatus, wherein:

the mounting fixture of the electrical raft assembly is mechanically and electrically
connected to the mounting structure of the apparatus, thereby electrically

connecting the electrically conductive screen layer to the rest of the apparatus.
13. A gas turbine engine (10) comprising the apparatus of claim 12.

i5 14. A gas turbine engine according to claim 13, wherein the electrical raft assembly is
a first engine installation component, and the gas turbine engine further

comprises:
a second engine installation compenent (600) having electrical conductors; and

at least one flexible cable (291-296) connected between the electrical raft
20 assembly and the second engine installation component so as to electrically
connect electrical conductors of the electrical raft assembly with electrical

conductors of the second engine installation component.

15. A method of assembling an assembly and/or a gas turbine engine according to

any one of claims 12 to 14, the method comprising:

25 preparing an electrical raft assembly (600) according to any one of claim 1 to 11;

and

electrically and mechanically connecting the prepared electrical raft assembly to
the rest of the apparatus/gas turbine engine by fastening the mounting fixture
(700) of the electrical raft assembly to the mounting structure (40) of the

30 apparatus/gas turbine engine.



