FASTENER ARRANGEMENTS Enbodi nents of the present
invention relate to fastener arrangenents. They relate
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many industries, it is desirable to fasten and cl anp
together a plurality of articles so that they

effectively becone a_unitary body. For exanple, it is
often desirable to c%%ém%ﬁmre sheet s
of netal in the manufacture of gas turbine engines.
The fasteners which are currently used conprise a
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| ength, the fastener arrangenent

insertion force so that the head may deform and allow the
barbed arms to engage the plurality of articles in a
clamping manner.

However, the above mentioned fasteners are not
suitable for all applications. If the plurality of
articles are delicate, the large insertion force needed for
the fastener may damage the articles. Additionally, if
there is little space around the plurality of articles, it
may be difficult to provide a sufficiently large force to
deform the head so that the fastener may engage the
plurality of articles.

Therefore, it is desirable to provide an alternative
fastener arrangement.

According to various embodiments of the present
invention, there 1is provided a fastener arrangement for
fastening two or more articles together, the two or more
articles having a first length, the fastener arrangement
comprising: a fastener including an elongate clamping

member for being received in an aperture of the two or more



conprising: a fastener including an el ongate cl anping
menber for being received in an aperture of the two or
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noveabl e between a contracted configuration in which
the el ongate cl anpi ng nenber 393 a length which is
| ess, than t first length a a. | engt hened .
SHRIHTH: | 0TS n CHTRSF Che of SROHYE oTaigihg ReiBe, moveable
has e dengt leoMi e dsd geeatequkhanohhed | 4Bt chendid), elongate
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arrangement” may further conprise a guide. The guide
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actuator acts on the elongate
d anpEmgi memzemeand noves it fromthe contracted

configyratjion towards the |engthened configurati . .
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or NnOrghear igudkdes may include the actuator for moving the
elongate clamping member. The actuator may be arranged
such that when the guide is removed from the fastener when
the elongate clamping member 1is 1in the aperture, the
actuator acts on the elongate clamping member and moves it
from the contracted configuration towards the lengthened
configuration.

The fastener may comprise a substantially straight
elongate holding member for being received in the aperture
of the articles. The elongate holding member may have a
length which 1is greater than the first length. The
elongate holding member may be arranged to prevent the
fastener from being removed from the two or more articles
accidentally.

The - fastener arrangement may further comprise a

locking mechanism arranged to be received in the aperture,



accidentally. The fastener arrangenent may further
conprise a | ocking nechani smarranged to be received

WO poopiags78per t ur e, adj acent the el ongate cl anpi NBCHEBREB/003302

10

15

20

25

30

and to prevent the fastener from being renoved from
the two or nore articles. Wen;the el ongate clanping

menber is ip the contracted configuration, the
ARG o Apiorig T aTSor TR N e aMB5he 78 rist | PESVent  the
When dier ef eng el argpidigedrenhed dise itwd her Iengd heneidles.
configuration, the elongate clanping nenber may have a
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having a first length, the nethod conpri sing:
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aper? ure of the Two or nore articles, el ongate

cd et Ngi maenher  fesd theh ey eahlandeetamgen s caktscadtbed in  the
configuration in which the el ongate cl anpi ng nenber
HRIECETERYtPPVRFEIPHS | ess than the first length and a

| engt hened, &oRM | gupat @R ibpsWhigibddigneitaNgabe the present
cl anpi ng menber has a length which is greater than the

fimeent epigt hthebhe dlsormjarelddcndi ngthepbaf beagigening two or
resiliently.biased. t rds..t he ntra : .
dEAFS gﬂﬁé#%ﬁ;s ar?ger?i?)lse?hg % & %négt ggoc%dean%?%bdes having a

merber , 1whigka, | tidhenapesd ucemplrithegt wpsvimirey a fastener
articles, fromthe contracted configuration towards .
techeditfendl cSAPNGALSL | 61 AW d1hbl BERRRL | ohfgEETiNg  the

CLPRL 6 TRIORE 0 RBMIAE D U oBond 62 L o ox
more articles, the elongate clamping member being moveable
between a contracted configuration in which the elongate
clamping member has a length which is less than the first
length and a lengthened configuration in which the elongate
clamping member has a length which 1is greater than the
first length, the elongate clamping member being
resiliently biased towards the contracted configuration;
and moving the elongate clamping member, while in the
aperture of the two or more articles, from the contracted
configuration towards the 1lengthened configuration to
enable the elongate clamping member to protrude through the
aperture and to engage the articles in a clamping manner.
The method may further comprise providing a guide
which includes a recess; inserting the elongate clamping
member of the fastener into the recess of the guide and
moving the combination of the guide and the fastener

through the aperture together.



The nethod may further conprise providing a guide
whi ch includes a recess; inserting the el ongate
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gui de and novi ng the conbi nati on of the guide and the
fastener through the aperture } oget her. The nmet hod may

furth conprise renovi the guide fromthe fastener .
whi | e e BPGRGS: €Y arfi g TrenbEIBF A5 Pn THECRPRT ¢ (Pie guide
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member, to prevent the fastener from being removed from the
two or more articles.

When the elongate clamping member is in the contracted
configuration, the elongate clamping member may have a
concave profile. When the elongate clamping member 1is in
the lengthened configuration, the elongate clamping member
may have a substantially straight profile.

For a better understanding of the present invention
reference will now be made by way of example only to the
accompanying drawings in which:

Fig. 1 illustrates a sectional side view of the upper
half of a gas turbine engine;

Fig. 2 illustrates a side view of a fastener
arrangement according to one embodiment of the present
invention;

Figs. 3A, 3B, 3C, 3D and 3E illustrate a series of

sequential side view diagrams that show how a fastener and



half of a gas turbine engine; Fig. 2 illustrates a
side view of a fastener arrangenent according to one
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3D and 3E illustrate a series of sequential side view
di agrans that show how a fast eger anda gui de are used

in order to cla a pluralit f.articles together )
O ED BAE etBodiiEm S THE Rt PBRLL B goT4articles
i distHAt escdb fddey iewd audastener & rangemRiintion;
accordi ng to anot her enbodi nent of the invention; Fig.

5 illustFated aldilgstvicdwsof & fasdenevigecorafi ngat ofastener
one enbodi nent _of invention, ig :
TS afserilal ora raadit dsmBanigery  of ene
anotdreri@mbodi nent of the invention. Figs. 2 to 6

illustrate a fastener arrangenent 22 faor fastening two i
or nor®et%rt? C+Jejsu%t2r‘i‘5%%t%eg?gghglﬂx@ogr an%faétﬁﬁegc pegording

62 hayd nghsbdidsic lehatde e dasieneimdr rangement 22

conprising: a fastener 2 4 including an el ongate _
cl anpi gy nerbel 1 38t fateped ngidecEigedofnaafagpeneyr @ccording

64 of the two .or nmore articles. 6 he el ongate
cﬁ%rﬁ)’?%‘%ﬂ%%@ro%ﬁ“ rgtl n(ggE n%/eea%?%%% o\%fe'en a contracted

confi geigd j o t8 6hiigh uste aaleongat £s tdwepi agr apgbesnB8622 for
has a length which is less than the first length and a

| Ergtiehd BN PHUPAER oRT FHCWRP cA%t heIBFBRGat Bhe two or more

C f%%%ﬁgkrﬁﬁﬁﬁ% Bhghasrarkengbhgwhi cRnies rgkedher th@3ngement
the Tirst engt\ﬁ, ?he el ongate cl anpi ng nenber 36
et ngomesisiept |y baasedet oddr dscihdivgnenaefledgate clamping

configuratiqn; and an actuator 50 for nmoving t

IR ¢ 361 SR A ENHaT S BT eofin RS THAEr (1 oBathe tho
by tRSré Waret cMBEe 621t ittt Se izhgdteone 1 hifp Lot haebed 36 being
configuration towards the | engthened configuration to,
areitab the beltvrgat e clcampirag trEnbe?rn BeIka et r dge which the

téﬁéﬁgﬁké*%ﬁgmﬁﬁﬁ&rﬁe£€e§”§6 has a length which is less than
the first length and a lengthened configuration in which
the elongate clamping member 36 has a length which is
greater than the first length, the elongate clamping member
36 being resiliently Dbiased towards the contracted
configuration; and an actuator 50 for moving the elongate
clamping member 36, while in the aperture 64 of the two or
more articles 62, from the contracted configuration towards
the lengthened configuration to enable the elongate
clamping member 36 to protrude through the aperture 64 and
to engage the articles 62 in a clamping manner.

Referring to Fig. 1, a gas turbine engine is generally
indicated at 10 and comprises, in axial flow series, an air
intake 11, a propulsive fan 12, an intermediate pressure
compressor 13, a high pressure compressor 14, a combustor
15, a turbine arrangement comprising a high pressure
turbine 16, an intermediate pressure turbine 17 and a low

pressure turbine 18, and an exhaust nozzle 19.



to engage the articles 62 in a clanping manner.
Referring to Fig. 1 , a gas turbine engine is
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series, an air intake 11, a propul sive fan 12, an

i nternedi ate pressure conpr essor 13, a high pressure

conpressor 14, a %pnbustor.l tur bi ne arrangenent
Shit ?

5’ .
conprisifhgda 6P§S§UFEJFhr%¢n8pf€?t§ﬁ it ef nE@PYFEtional

RS8N 654 UFdealy aRte i h@WRE eSSHERT UIDiBEatBe1aREted by
an exhaust nozzle 19. The gas turbine engine 10
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fl ow whi ch provi des propul sive thrust. The
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fdioudidectadol MO bkrBeborgdeld Mald NnghhRata B r th0 the high
the high pressure conpressor 14 where further

CUrRFBESt orrqrakees giacd 4 Thdegenpiagsdgrai comprggsiend takes
fromthe high pressure conpressor 14 is directed into

He Combust or 15 where it is mixed with fuel and the

m Xt urgh€oabhptredsediheaiesukhankthdt Tosmbushieorhigh pressure
products then expand through, and thereby driv

th o
IR § 5T netli bt edBRRACTRN Presstie ,Fﬂﬁ“]BPﬁE%rlg? Y‘?gre it 1s

and, A8 Q?Egr%ugqiQQM?Mﬂ@ysﬁﬁgtEPéo%%%bh@geﬁgzZ|@hégrbgultant

provi de additional propulsive thrust. Th i gh,

imtter pedbaté iand poowdpressthent wwhpares tBrotghandand thereby

respectively drive,the high and_ internediate pressure
Srptusstre 149 ng 1SS HRRCTRES 1 and 1308y PEGPFRFe toTPIneS 16,
int esg@NNECHITd rEhald sn@Oexirh@stdi khusugat emhed séiele 19 to
view of a fastener arrangenent 22 according to one .
enisodident afditHienal entiPUITHY & asttédéistar rangefd®t  high,

250 (B DR H50d dith T AREPN SR 1A G T 119l CSna 18
in e gas turbine

respectively drive the high and intermediate pressure
compressors 14 and 13 and the fan 12 by suitable
interconnecting shafts 20.

Fig. 2 illustrates a side view of a fastener
arrangement 22 according to one embodiment of the
invention. The fastener arrangement 22 may be used to
fasten together two or more articles in the gas turbine
engine 10. For example, the fastener arrangement 22 may be
used to fasten together two or more casing sections of the
gas turbine engine 10.

A Cartesian co-ordination system 28 is also
illustrated which includes an X axis 30 and a Y axis 32
which are orthogonal to one anothér. The co-ordinate
system shall be wused in the following description to

describe the structure of the fastener arrangement 22 in

detail.



engi ne 10. For exanple, the fastener arrangenent 22
may be used to fasten together two or nore casing
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co-ordination system 28 is also illustrated which
includes an X axis 30 and a Y axis 32 which are

ortho naI 0. one anot her The ordinate syste
shal | ufsaedtl nthe Tor %H\}\?rﬁ% %%s%:??% (lslon o§ g1 ne5e24 for

tihes s iued UEvo o&rtmeréa%tr&rierlear rranRgemi 234 4 gulde 26 for
detai|.The fastener arrangenment 22 includes _a fastener
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1:dJ}e1cl2€6$for T4 deltEH@rf a5t epghp b hEQuah an,@penure; first
e two or nore articles. The }?astener 24 conpri ses
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yuEial 2§U“cla> 1ts|et ae*i“ HBt afloOwRMEY ,aé Nt@tBARum.  However, in
enbodi nents the fastener 24 and the guide 26 may

Gmﬁﬁﬁ s@H@Pﬁéfﬂeﬁﬁtser'Fbﬁs fafdener pPastang. thiee 9?%@? 26 may
Hreqber s 8 extend

fro Sgglgoen e%ne 0 @e ﬁ[;g)d 34 angr?efl nesgabut nent

sur f acerheatOf Drst h&ndi)oslgc&ddbelmgatmheitemphagememgare 36, 38

clanplng menbers 36, 38 ex 0 bod and

(e Bt | preRy TOF (AR tsy 5abhTHESRNCt) P bt ffone abutment

aél%f&‘égs surf aggs #ReWpddpe XpbatRedni whdFe eteieal lelongate

in the follow ng paragraphs with reference to Fig 3A

tol B ihemenbst santb sed ndEYéJQ:m‘baféO@I &S n@o%n@ér sand the
ggéﬁ§%1§§éeng Hﬂu%‘§§8y429y 34T' lve ncg#%ﬁckhpntﬁgdabutment

t "a bar respec e el ongate

cd @i degs menbensi B6, 138 aa*@lmzmmbl arbetnme:@n aietall in the
contracted configuration (as illustrated in Fig. 2 )
digf?rFCFi

kov oy R MY | LT R TP HRRCS 11Ut H e
3D fOka?ef‘af'PJ:?% anah%e@o%@gaél%r%aad@'@Earﬁf?lrmfrrﬁeﬁ@erg’836 38

are resiliently biased towards t
extend from the body 34 in the +X direction and each end at
a barb 42, 44 respectively. The elongate clamping members
36, 38 are moveable between a contracted configuration (as
illustrated in Fig. 2) and a lengthened configuration (as
illustrated in Fig. 3D for example). The elongate clamping
members 36, 38 are resiliently biased towards the
contracted configuration.

In this embodiment, the elongate clamping members 36,
38 have a concave profile when they are in the contracted
configuration. For example if the first elongate clamping
member 36 is considered, the first elongate clamping member
36 curves in the +X and -Y directions until a mid-point 46
and then curves to the barb 42 in the +X and +Y directions.
If the second elongate clamping member 38 1is considered,
the second elongate clamping member 38 curves in the +X and
+Y directions until the mid-point 46 and then curves to the

barb 44 in the +X and -Y directions.



contracted configuration. In this enbodi nent, the
el ongate cl anpi ng nenbers 36, 38 have a concave
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For exanple if the first el ongate cl anpi ng nmenber 36
is considered, the first elongate clanping nenber 36

curves_in_the and -Y djrectio until a md-point 46
and ¢ Bh B0 5 e8 PaAiRE bar b1F2 SIPRARES ApPrbIRg members 36,
By etd@ns.a | fstihg 3eeord elergatie Champ Ngnegbere38in the
i s considered, the second elongate clanping nmenber 38
cugnatshened heonfhguraff f@et i of®NFRGUENHY il poh@t 1gpgthened

and t.h rves t he. b i n nd :
(ﬁ?&é:éﬁ%é?%??th%@eengég?%enéédthé&gﬁgﬁgatglgkgﬁ%?ngClamplng
nestesss 363638 Baveeatshtlai ghiberteach tfradflii e arlign they the +X
are in the lLengthened confjguration. Cbnﬁgguentl L

tHe s &EnithehBaM cbAfi Qadkt i oh (he firstt selkkbh tiated that

alyngat esel anpi NG JRIDEL Fordbat S8ceXheRHgSHREhAMS ald Y 38 may
only in the direction fromthe body 34 (it should be _
dpprecisamed cuwatatture f when aifd Sbeonterdigigpegee configuration

cl ampi ng. nenpers, 36, S vat ur.e when
i%?%qhﬁf%w%t%%%gb*86n$?§§5g??%%ﬁaﬁgﬁ%3§§§§%§#9r| Y
conpongid of rext endi eerondTha dnigaste aridamgeicandnembers 36, 38
el ongate cl anpi ng nenbers 36, 38 and_t he body 34

RETd nBhE ORIVt Y3 U7IRRBRR Burgiosie Yui T BECGEs A IRAFS nWill be
chbesaé b 19 tﬁ@é%ﬁm&n{%%p@p@ i ncludes a body

nd an actuator 50 whi ch extends froma first end
52 of The bodg@ed®6 ninhkudysdiar ekoilpn.48Thengdeeoncaeieator 50

54 of the bo 8 (o site to t first. _end 52),4S.
t ‘?}bde’f‘be%g%ufﬁ%rg ggg.“%ﬁeeflldr g? eonfgl Eva ro}fO(? 234%2%19 the —¥
48 2k tdhe. actruat leceddefidiesa bifr sher aarbs 56 apfpasite to

second recess 58 which are arranged to receive the ,
barbsfipstagngf The jastereredstorne aetrvgfoensp The first

xignds Lromddienfhysheend bl Lpe.Bedy 4% Ideifife -3 rirst
irectron'to forma camlobe 60. The cam

recess 56 and a second recess 58 which are arranged to
receive the barbs 42, 44 of the fastener 24.

The actuator 50 extends from the first end 52 of the
body 48 in the -Y direction to form a cam lobe 60. The cam
lobe 60 has a relatively low coefficient of friction and
the tangent of its surface forms a relatively small angle
with respect to the X axis 30. The cam lobe 60 is arranged
so that it may be received in the cavity 47 of the fastener
24. The function of the cam lobe 60 will be explained in
detail in the following paragraphs.

The operation of the fastener arrangement 22 will now
be described in detail with reference to Figs. 3A to 3E.
Since the fastener arrangement 22 illustrated in Figs. 3A
to 3E is similar to the fastener arrangement 22 illustrated

in Fig. 2, the same reference numerals are used where the

features are the same or similar.
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| obe 60 is arranged so that it nay be received in the

cavity 47 of the fastener 24. %’he function of the cam

| obe 60 wi|l be explained in détail in the follaown

par agr%s?mméagpéFﬁpi ar? o’fnl]t%t’faa%?‘gné? glllgang%ﬁ”re‘g?ere the

é%ivgel ooy be descebhetnéd @etiai tnd thsteherepgestothat the
1gs. 3A to 3E. Since the fastener arrangenent 22

iddnist r 82 ed 4i9n oF gshe3hop@EES sckamping membhes 36, 38 are
Lastenely iy AngenEal e2. 4| busteat e LhoFhduy24p tR8pectively

erence numera are used 3 ures
el the tgane e Stdn | bl haD iiE tdeddaistee) iirs the cavity 47.
illustrated in Fi g 3A where the guide 26 has been
conbi A t Ot hEDEgst Bl 24160 %Fﬂé?tt mAbarrCysl g4ongate

gc{/lgt'nﬁagrgj apgabers! agpi ng MENRerS. 36, n3dear @ JRI@d1edin the v

ecesses 56, 58 in the body 48 respectively and
sxishadli teet cam boble @Midled etai ord ienothercas t yedyioned in

Prior to this ste the first_and. second el gnga

RS TR Wb Or S ST aEE: nabE BRON: ToyBd-PEGerRar fnthat Hhen
thenY exé s edbhgatieont: 1 iGRUphatbd 05 0BE, aBet hefe ascted on so
mentioned in thela;]_evi ous paragraph. It _shoul d be
dpprtecihaednanafiwhen BBehremeSeedngat eS8t ahppndET force for

- Q ted 9 sQdihah theg Ry fd tzd .
Fﬁgéplﬁ{eietg}%eer%%%%gé&tﬁ% NET force fo§}rj r?ovi ng chem
t oget trelrsd si Bllpst et édl Ly Bgmal 3AoigemoplAksdity of articles

illustrated in Fig. 3Ais pluralit f.articles_62

vith cihder ngegﬁnﬁpe"ﬂ uraé)eé%uéﬁd ﬁ%ve%éjof PRYE ofit LTSt outer
syrf Br& 665 @Nth Ry Seconib UHEr cutidfrace @acd ndshis  In  this
enbodi ment, the plurality of articles 62 are a )
pinbedingntof wee aplehebi by waf carbhvkea BépeKeop plurality of

B S0 EL R P el 5] UL TR o08c80,500, {tucen ene
thiatst nogtber andidrests anidhetlpd usakbhy afutart i shesace 68).
612t ng%ogﬁdange Otarga%rea}:ritaitceldest%@‘ic(:hin other embodiments, the
plurality of articles 62 may be any other articles which
require clamping. In this figure, the fastener
arrangement 22 1is ready to be inserted into the aperture
64.

In Fig. 3B the fastener arrangement 22 is inserted in
the aperture 64 so that the second end 54 of the guide 26
is protruding from the aperture 64 beyond the second outer
surface 68. Since the cross section of the aperture 64 is
greater than the cross section of the body 48, the fastener
arrangement 22 may be relatively easily inserted into the
aperture 64.

In Fig. 3C the fastener arrangement 22 has been
inserted into the aperture 64 so that the abutment surfaces

40 of the fastener 24 abut the first outer surface 66 of
the plurality of articles 62. At this step, the length of



require clanping. In this figure, the fastener
arrangenent 22 is ready to be inserted into the

WQpwWpo7e8 64. In Fig. 3B the fastener arrangenk€t/GB2008603302
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inserted in the aperture 64 so that the second end 54

of the guide 26 is protrudi ngclfeoromthe aperture 64

beyond the secgnd, outer surfa 68 . Since the cross ,
sté{? i g‘ﬁsBﬁFn%egépéFt ErreéSGzFf}as” gricat €FPthatt t‘hﬁ E{':‘%sglurallty
et hopi el ekheobodyy 48onkBgubast gner 1Rl rggesent 224 do not
may be relatively easily inserted into the aperture 64
.erniged@ gth8C steofidstarter appafigerents 22fhathgeanlurality of
inserted info the aperture 64 so that the abutnent

saurrtf]a%]ges 4(8£bf the fastener 24 abut the first outer

surface 66igf. tI® pher ayhigeof2@r iscligsi . rAinotyBdS from the
step, the length ofthe fastener 24 is |less than the

depttener &f BRE Hhgr A43% ylofe abPi dags By eghgtrom the cavity

Qpﬁ§§9U§ﬁ%|Mid15§ﬁﬁ@rP§.42As4éhgow98EhGBQagﬁetBsm lobe 60 is
second outer surface 68 of the plurality of articles

62reatier Fitghan3Dthhe distends ikethwsiary témovedr$t orarnche second

fastener 24 and the c | obe, 60 .has v fromt

STt TBTERE® nF b BB AP ALT: HP i i G FEPEafY 20t
| oberfR ifsiteated tshavnthes hisjansechehpery thenddnsst36, 38
and second el ongate nenbers at the md-point 46 , the

cuirl | Gl es0 BREB JrPvardy i Lo ahBngEReAgdel fat@iration and

f%@%f%@ge‘gmsr%h%&l and, poyes themdowards. 1he: than the

configurati and thereby nmakes the length
ddeptie fasdfendgie grraterithanft hetdepeb b2i ofotbequently, at
plurality of articles_ 62. nsequently, at this st
PHeL e bP 367 582 ERT ohtr baJoRa CEHE REYPPAr SNB4 BETEREE 64 SO
theyr abdbyang #noage theagecanb ogtesnguchaee Ghface 68 of
the plurality of articlées 62. In Fig. 3E the guide 26

helze belbwr 2 biow eolf faomakrs fedtener 24. At this step,
the flfﬁ’t Ealr&d S?ﬁo%ixeel 8993&626 has been removed from the

fastener 24. At this step, the first and second elongate
clamping members 36, 38 move toward the contracted
configuration due to their resilient bias. Since the
length of the fastener 24 when in the contracted state is
less than the depth L; of the plurality of articles 62, the
fastener 24 exerts a clamping force on the plurality of
articles 62 and thereby clamps them together between the
abutment surfaces 40 and the barbs 42, 44.

In Fig. 3E, each of the plurality of articles 62 are
illustrated as being separated by a space. It should be
appreciated however, that each of the plurality of articles
62 abut one another and that this abutment occurs outside
of the figure. In other embodiments, each of the plurality
of articles 62 abut one another along their surface and
there is no space between each of the plurality of articles

62 when clamped by the fastener 24.



cl anpi ng nenbers 36, 38 nove toward the contracted
configuration due to their resilient bias. Since the

WO 200905678 t he fastener 24 when in the contracREUGBR@BH03302
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is less than the depth L i of the plurality of
articl es 62 the fastener 24 g erts a clanmping force

th f ticl th b
Chem FORATEISTHRA WREnPERESRbuCREE S dUGLY 7 oy pRgantage

baf ben4e, tﬁé ﬂdbﬂ%nbrzﬂﬁréﬁ§5Méﬂttbg Rlsurdidti w1y easy to

articles 62 are illustrated as being separated by a
slgm,%rtltlnéil@ouii@ weoeapprreci afedd howeved 1tyhaefeatf igfles and

e pl [ it fpatic 62 abut o ot at
r}]lslpa U éo%ccugcs O%I?@I dgeof l<Jj1t heﬂgl %r e.hle{{ n%%r? force.
&Td)ﬁfﬁq’tmﬁtsly caatbodimdre plaf athé ypoeésanti thesn62oabate less
one anot her along their surface and there is no

Kdeh dachdgfmadife pPGr aPHEGE of SAFE7<T es62 dh Wraiity of

gfﬂﬁ%%EQVdﬁanéa§5§@§tlgﬂ Embedi e 10fy ,Pres€nbrovision of
invention provi de an advantage in that the fast ener

&rrramgtemerQOrsmveimlV}eﬁiyebg@,gat@ thempingnmempars 36, 38
ertur of a plurality of artl e a ef
ggé eqﬁPP rgc% Fgeconfégnlon ?or?%”hgg tYE lengthened

ins nsequently

Qiﬂl@ﬁgt&fﬁtsl&{ thebpeesent ifavesheen tar eed@sse | akel ylamp the
to damage the outer_ surface of a pl urallté of articles

RAUTRYL TSP ] | DR L AR tTWRANSE Wi HRAS ot ViC%n |
act uat@fe f of PRy fgeAhe &F ONGRL € §£ﬁnpl89eneﬁber§r%§1des an

38 fromthe contracted configuration toward t
Iaemgarttsam ¢onftilpur atli:onncewabl‘elsethaé_ommt@edmplng members

wn giEa eFofor the TRetEFpahbanere e SbRACAN) Sfkaggs  tne

pIéWth’&én&i‘ adyapt ggeat Dof hat i rheovesnt het@®ngate is also
cl anpi ng nenbers 36, 38 fromthe contracted

confdghiraty orasonat@ls TERE VRenkiMenédecofd FbeRet | 4. since it
R P o R T R e i
quire a lar

réﬁﬁm&ﬂcfém@eofd&eitmibhsdnmNsmall surface tangent angles) .
This may result in less or no damage being done to the
plurality of articles 62 during removal of the guide 26
from the fastener 24.

| Fig. 4 illustrates a fastener arrangement 22 according
to another embodiment of the present invention. Where the
features illustrated in Fig. 4 are the same or similar to
those illustrated in Fig. 2, the same reference numerals
are used.

In this figure, a fastener 24 1is 1inserted in an
aperture 64 of a plurality of articles 62 and is clamping
them together as described in the previous paragraphs. In
this embodiment, the fastener arrangement 22 includes a
locking mechanism 70 which 1is arranged to be inserted
between the first and second elongate clamping members 36,
38 when the fastener 24 is inserted in the aperture 64 and

thereby prevent them from being accidentally knocked from



coefficient of friction and small surface tangent
angles) . This may result in |less or no damage bei ng

WQ@I200e/086¢38% he plurality of articles 62 during rREDGER008H03302
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the guide 26 fromthe fastener 24. Fig. 4 illustrates
a fastener arrangenent 22 accqrding to another
enbodi nent of the presen%?invgﬁ%ion. Where the

et ur eSONHEGSTESt ed PRVEFGUTATAPR t hetBame WO si nitFRgthened

tdbdﬂyqﬁkgﬂﬂd§jrated in Fig. 2, the sane reference
nunerals are used. In this figure, a fastener 24 is

i nser tled mAran dgfexitlur etba dockipliauraeehgnbimar/Qj cirgludes a
d s i ng,t hem.toget her rid in.t

SR A RIS e S48 L LE: onuony

ad@anganetite 22i kel udes sedooekigigpmedhant samyhghnehbers 36,

is arranged to be inserted hetween the first_and

sEc oMl BG4t 8T8 ARSPAGCRetberd REPSE WitferP the The locking
fRstiENelsred 7ios hNssrtegeifadde ApeLlbyur ep§4c 884 therglich is

prevent them from being accidentally knocked fronthe
comtarartcedt copkicgndating® tthe heavehyt Héned the fastener 24.

nfiguration . | re detajl cki chani :
B H RO b TSGR o SUEpLeckipg, pchegi s wnscn
sigzedoto fddatsivigl ynbaithweesatbeyf i47st amid waeebndorevents the

el ongat e cl anpi ng nenbers 36, 38 when they are

i ndring) MAChpBABerCur EreR. beABI| dfaz}orvg%%e%%%h@%%%ly from
Qﬁ%)éég%éﬁg¥;éhpeck portion 74 which is arranged to

extend into the cavity 47 of the fastener 24. The neck

porti dit 7¢héukd udkesapptecyetepathatt theslendingi sgchegnism 70

for location in the cavity 47, any which, prevents, th

T T rethaR i AT 585, G g Merbved Be fantaf | Safety of
f4 e hes st @neindfudés sheukdsbenappueenayeflehbak?2 because
t he | ocki ng nechani sm 70 provi des an advantage in that

ithemayorkprevaechandsmet il oray REGVEBTWHNGh faisnrrss 24 from
tﬁ%ﬁﬁ§5£88§aeﬂE5§T9eT%%bééé*%%Ews%he plurality of articles
62.

Fig. 5 illustrates a side view of a fastener 24
according to one embodiment of the present invention.
Where the features illustrated in Fig. 5 are similar to
those illustrated in Fig. 2, the same reference numerals
are used. .

In this embodiment, the fastener 24 is the same as the
fastener 24 illustrated in Fig. 2 but only includes a
single elongate clamping member 36, i.e. the fastener 24
does not include the second elongate clamping member 38.
The operation of the fastener 24 illustrated in Fig. 5 1is
the same as that illustrated in Figs. 3A to 3E and will not
be repeated here.

Fig. 6 illustrates a side view of a fastener 24
according to another embodiment of the present invention.

Where the features illustrated in Fig. 6 are similar to



t he | ocki ng nechanism 70 may prevent the fastener 24
from being accidentally renoved fromthe plurality of

W@Rapo5e88 62. Fig. 5 illustrates a side view oPCEHGB2008/003302
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fastener 24 according to one enbodi nent of the present
i nventiaon. Were the features |Ilustrated in Fig. 5

are sim/lar to those il lLustr t n Fi , the sane
r%ﬁ%ﬁ%n&e?Hﬁﬁe?ﬁﬁg are 6&8d. 4n Fh?s5%%%%d¥ﬂ§ﬁf?n?%enumerals
fasiengtqg24 is the same as the fastener 24 illustrated

in Fig. 2 but only includes a single elongate clanping
rrerrberII36thlS ecmibp@iment enehe 2ladberenot4i ngl tle shme as the

cond el ongat e cl | er 38. The ration of
%F% Bneér fftlﬁﬁg%tratggn%h § ‘b %?Eegéanénlselongate

tﬁﬁﬂdiﬂ@UﬁémBéedW61fh@ﬁEa$Aofot&E %mkdwd|em6hg56e clamping
repeated her e. illustrates a side view of a
freatledver 394 aEE%r e#ﬁag%eaheéﬁéflger?ﬁeaﬁﬁeﬂtﬁ ¢ff thgstantially

'Eé@ﬁ—?%@hﬁ nvept i @of\ﬁ‘iere tﬂs%fe&twesohéluebmgqrwlon and
t he

are sim ar tothose illustrated in Fig ,
Sﬁnmﬂmdéﬁr@ﬁb@rMUﬁ&ratstheeeueedppbﬁlthl§Oeﬁb@dbﬁéﬁt34 The

faste 24 th th f st
B7 abea 51 P ion S hr TR rb oSS onfat's nEFERRGE then

n@ﬁ@erdégthnsm@ado@f telhe S%ﬂ%l&t@ng%ﬁ chagpthgs 62 (not
menber 38. The el ongate hol ding nmenber 76 is
shb%@%ﬁﬁ@%ﬁ¢yi§1répgﬁt fROpBFRf i1 KaeTditYy BReposes) . The

%%OS f@ﬁ g gﬁg%aggéggﬁ%ﬁaZQarps7%1%515961§9dthe operation

e toth I'engt h of the elongate
hil i sigr aneexdbein 761gs . gB@atter 3fhaand hei deépthnkeguehtififenot be
pluraljty of a tlcles 62 (not illustrated in this

fQ?Rﬁ%Q?%# PP a5t butpoies) . The operation of the
fastengie 24erhk§o<§ilﬁ%ﬂ@r 1o dher oped ation gid ustg atgdviles an

Figs. 3Ato 3E and wi |l consequently not be descri bed

i adgenttage hane . that it may improve the safety of a device
which includes the fastener 24. If the first elongate
clamping member 36 is accidentally knocked when it is in an
aperture of a plurality of articles, the elongate holding
member 78 prevents the fastener 24 from being removed from
the plurality of articles 62 since it only has a single
configuration in which the 1length of the member 76 1is
greater than the depth of the plurality of articles.
Consequently, the barb 78 of the elongate holding member 76
continues to engage the plurality of articles 62 even if
the fastener 24 is accidentally knocked.

It should be appreciated that embodiments of the
present invention may be used in various different
applications. Since the insertion force of the fastener
arrangement into a plurality of articles and the removal
force of the guide from the fastener are relatively small,
embodiments of the present invention provide an advantage
when used in applications where the plurality of articles

are delicate. For example, embodiments of the present



The enbodinment illustrated in Fig. 6 provides an
advantage in that it may inprove the safety of a

wWQI2eppo8678hi ch i ncl udes the fastener 24. |f theP€T/682008/003302
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el ongate cl anpi ng nenber 36 is accidentally knocked
when it is in an aperture of 4plurality of articles,
t.he el ongate holdin&)nenber 7 revents the fastener 2

AT n§YenBbePFr O IR 9 uREVPEY2EFC4F i ¥igs gped in
St iy lshdasurhrsidlg eenf iyéation in which the ‘
| ength of the menber 76 is greater than the depth of

t he plAdtdidugh ofemiodiigiead s Cofisefuentisesare pBaventgon have

f the,elaon | di . ant_i to _enga
Bee b aFaPPegeg: 3 (OP HERDEG,AT EpRaAdlERg Oy E9ORE cerence
ito acchdestal | ydenpaked. |it shsubdlbe appresppiedidbed that

enbodi nents of the present invention nay be used in

VA iduiCat ¥ e O dppt | CHEIBASS T hER t IF@T) n88r thafe without
f fnd b Stgbe apgeneRt il Wl biyigbg.

élﬁgt}%ﬁﬁtglsnéangrélﬁeﬂfgn%sg%f g?cg%%f lthee%gui de from tlhe For
feastrgrier, aae feelteneveld/d smay | inekbddi mores tdfart hewo elongate

BT OREHET ch By 1ot ST e ey menbes.

delicate. For exanple, enbodi ments of the
presentinvention may be particul arly advant ageous when
used in surgery on the human or ani mal body. Although
enbodi nents of the present invention have been
described in the precedi ng paragraphs with reference
to various exanples, it should be appreciated that
nodi fications to the exanpl es given can be made

wi t hout departing fromthe scope of the invention as
claimed. For exanple, a fastener 2 4 may include nore
than two el ongate cl anpi ng nenbers and nore than one
el ongate hol di ng nmenber. CLAIMS 1 . A fastener
arrangenment (22) for fastening two or nore articles
(62) together, the two or nore articles having a first
| ength, the fastener arrangenent (22) conprising:



a fastener (24) including an el ongate cl anpi ng nmenber
(36) for being received in an aperture (64) of the two

woerooawsE@starti cl es (62), the el ongate clanpi ng PERG8008/003302
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(36) being noveabl e between a contracted configuration

in which the el ongate clanpi ng _nenber (36) has a

I which is less than the first length and a

I ned configuration in which the elongate

cl anpi ng nenber (36) has a length which is greater

than the first length, the elongate cl anpi ng nenber

(136) Beifrg teasin |aalﬁltaryg¢m%rsted Zohaitds tfestemindaciwee or more
conf.i gurat ct or 0) for

& ghé%%% Ck@%b %gge%§€§ % e t&? % hgmgggr{ﬁﬁg{%ﬁohav1ng a
ofi Adte Iemytar, raiie Erdtiadeas a(x&za)nge‘nream t (22 )c armAacitsdcthg :
configuration towards the Iengthened confl uration to

enabl & t FRSEfPHaté4e| dRGNG RSN 5897 p%?ﬁ“%’é\g member
t@@"'gfbf hEe2RET R 13%d 110, engagseLherar (icah e H 6de two or
in a clanping manner. 2 . A fastener arrangerrent as

clcierertiicldai 92) , tlhet akenganpr céamglaggmﬁmbew@)% being

whi ch .incl S a_recess 6 f r recei vin . .

S She B R oss (0L LAl SRR IR NP 3y hich cho
vhiesrejdt & helgup d8g( 2@Emsuid tastena@ (R4) esgohi mmuam is 1less
are noved through the aperture (64) together.

fdwrenshear ¥ Bhgengn4d chBfined LANEFAPRFY C%&ﬁ%Qﬁ?ﬁtlon in
Rﬂgcgf Qﬁe(é% QEEU@% il%bﬁlga?nte%tegr (&) 08 FOYLAGth which

ongat e ol nplng me A fast ener
ars aggeatert ashah aitried fmrstallmr&th,v\heh@ retdregate clamping

act yat or 0) hat th i d

TIEAS (VR R oRFT R P BT Enr o138 CHBAdPRG e contracted
el et & £ 25} ghdrenber (36) is in the aperture (64),

the actuator (50) acts on the elongate cl anpi ng nenber

(36) @l rskem tarn r dmlhe fesnt raEied c@rﬁ@}ﬂma&? clamping

P ti1 1l%ngﬁﬁeqﬁg C%@ rQ%r%t'?@4 Ath@STERE" or more
arran dment tas c dintan
artlcles (62), from the contracted configuration towards

the lengthened configuration to enable the elongate
clamping member (36) to protrude through the aperture and
to engage the articles (62) in a clamping manner.

2. A fastener arrangement as claimed in claim 1, further
comprising a guide (26) which includes a recess (56) for
receiving the elongate clamping member (36) of the fastener
(24), wherein the guide (26) and fastener (24) combination
are moved through the aperture (64) together.

3. A fastener arrangement as claimed in claim 2, wherein
the guide (26) includes the actuator (50) for moving the
elongate clamping member (36).

4. A fastener arrangement as claimed in claim 3, wherein
the actuator (50) is arranged such that when the guide (26)
is removed from the fastener (24) when the elongate
clamping member (36) is in the aperture (64), the actuator

(50) acts on the elongate clamping member (36) and moves it



precedi ng clainms, wherein the fastener (24) conprises
a substantially strai ght el ongate hol ding nmenber (76)

WO 200908788y recei ved in the aperture (64) of theCT/GB2008/003302
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articles (62), the elongate hol ding nenber (76) having
a length greater than the firﬁé Iength and bei ng
arra t the fast
YL anoete! S hrerenl g he Lasener (20 LEOMECL tengenened

acHidentaldion 6 - A fastener arrangement as clained in
any of” the precedlng clainms, further conprising a
Iocki ng méek&rnsim (agyaageraﬁgbd 29 b@lam@l ved | mnyheof the

WAL 08580 AR L0E S AN0BLE ChaD! 08 MO MhEkorises a

t§ prevént t astener e|ng

remputechd 10my hetiraq gbit rranengatecltecsldﬁac) mdnbeJA (76) for
fastener arrangenent as clai ned in any prece

é?%\llr]’ﬁ; rofpetErR WherttheRATHYER e (EF Anpit ngtf}ﬁsrﬁévl%%%a’ (62),
d neigﬁﬁé pat r}’ﬁ)q.tﬁq}(%iolﬂéllﬂlgél£at (A7) ﬁ%lﬁéoﬁgai@ngth greater

c anpi ng nber as a concave profil
ft&simnéhearfmﬂjenéangab cirad nbéing aiwrarfgetmeto prevent the

ecedi n |ns wher.ein mhen t he el gat e | a g
e ) 280 FreRe TeM naalr esht Poaa FOf. T or more
ggmgmég(j@ﬂﬂﬂg&bﬂﬁﬁﬁtﬁlj@SG) has a substantially
straight profile. 10. A gas turbine engine (10)

dbnprléﬁnéaét?§§ﬁenéFréﬂgﬁﬂ@@ﬁen@s(ZQ}a%@?%Ithe@qﬁw of the
aﬂ]_ye&gd rnf R1&GRdI ngf\?%‘%\ /:H'rwrésrﬁ ihod of o diasiPNineBhanism

e articles the two or nore
arloplﬁsrin@@mgt@.berseCéémgdh;nthbenaphouucenﬁﬁﬂ$bngdjacent

o 8 B 3 BB TG LSOV, e e

r@i@@éne(@@ At oraBmapssink € ddbvedf trhemt Weher s e or more
articles (62) the el ongate cl anpi ng nenber (36) being

rovielbl &s bedileen acontracted configuration in which
tﬁe elgng@gseceqjlewlaggangement as claimed in any preceding

claims, wherein when the elongate clamping member (36) is
in the contracted configuration, the elongate clamping
member (36) has a concave profile.
8. A fastener arrangement as claimed in any of the
preceding claims, wherein when the elongate clamping member
(36) 1is in the 1lengthened configuration, the elongate
clamping member (36) has a substantially straight profile.
10. A gas turbine engine (10) comprising a fastener
arrangement (22) as claimed in any of the preceding claims.
11. A method of fastening two or more articles (62)
together, the two or more articles having a first length,
the method comprising:

providing a fastener (24) including an elongate
clamping member (36);

inserting the elongate clamping member (36) into an
aperture (64) of the two or more articles (62), the

elongate clamping member (36) being moveable between a



menber (36) has a length which is less than the first
 ength and a | engthened configuration in which the

W@RLWHH3788 cl anpi ng nmenber (36) has a | engt h whPCHGB2008/003302
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greater than the first Iength, the elongate clanping
menber (36) being resiliently ased towards the

contracted, confi_gurat d
PR B er SCHEy 2E i | L1 Y Ha? apdiRt i LB o clamping

hienA0 QB EDr gadr td cI1@§g£52)whiéromltshelegat récded the first
configuration towards the | engthened configuration to

dieatglté) tared ed ohgjageh et ethpr eyt renber i ¢36)n t ehpebt Fhgeelongate
b YRl 156, (0 20bAQEAREE (1S BEPLELESFhan che

dumsﬁZULeﬁgﬂHhenﬂﬁﬂﬁmﬂb&bﬁgepreﬂadpﬁ@ga gender( 2686) being
whi ch includes a recess ; inserting the elo
%ﬁ%&lﬁ@%@h’o &l acse) BPW?H%SfaTs‘ieen@“(tﬁ)Ctleﬁjt oCPHglguratlon'
%ﬁss (56) of the guide (26) and noving the
ination of the guide (26) and the fastener (24)
thr oughvowing aper takend®4) ¢oyming magbeA f@bhodwhsle in the

RPN L DGE SOMELSL Mg LEPULIG LT crom e

inoama&ermnberc&ﬁﬁz)gmﬁaubrt he apeudtae (641the 14. 1Angthened
met hod as clainmed in claim12, wherein when the guide
(@B i nadrigve d L Pr GRAERE ] eREPNE24T, CARMRdfgatBrPer  (36)

Rl%rf‘rgggt(:égé Oéhf"(h%rgu'tgg (ZR)raais 984t hey gl Oﬁgat&gage the

and noves 1t fromthe contracted
confilgirsat (@ tiower dslatnlrpetrigemmdmd configuration.

5 A t d cl ai 1
h?ere{%rnrerqqfﬁ'l :F%n:?ﬂa?%d’]fgm/h alg%ﬁ%g?segu%t%er comprising

il |y guight (2ed)ongatiehholigicngaeenber (é6kss (56) ;
or being received in the aperture (64) of the

dmsetdnq e ¢hened ongat Mg RUpRRbésC| 72F RAGi Agstener
%25¥W5£E§r€ﬁée&eEQ§§ tg% f'&skhe guide (26) and moving the

combination of the guide (26) and the fastener (24) through
the aperture (64) together.

13. A method as claim in claim 11, further comprising
removing the guide (26) from the fastener (24) while the
elongate clamping member (36) is in the aperture (64).

14. A method as claimed in claim 12, wherein when the
guide (26) is removed from the fastener (24), an actuator
portion (50) of the guide (26) acts on the elongate
clamping member (36) and moves it from the contracted
configuration towards the lengthened configuration.

15. A method as claimed in any of claims 10 to 13, wherein
the fastener (24) further comprises a substantially
straight elongate holding member (76) for being received in
the aperture (64) of the articles (62), the elongate
holding member (72) having a length greater than the first

length and being arranged to prevent the fastener (24) from



| ength and being arranged to prevent the fastener (24)
fronbeing renoved fromthe two or nore articles (62)

waewpdstsal |y, 16. A nethod as clainmed i n any PET/GB208©03302

10

15

10 to 14, further conprising providing a |ocking
mechani sm (70) and inserting the | ocking nmechani sm

(70) in the aperture (64% adﬂé%ent t he el ongate

QHRA ngTRBABER (3PN t Bhfr eVt tPR f BSESnera¥pigles  (62)
fIomeing removed fromthe two or nore articles (62)

. 17. A method as clained in any of clains 10 to 15,

vitter el mhgnod hes et bagaee@ thaapy ngf nehdens (36) tbsldp further

the contracted configuratio t he el ongate ing. .
T EE, TR cAvho R R | B gN PR L1 GBRY% tnserting
Gdrad Medc k tn@nhe@h a@lidims (A6 t on 18heWhgyeaitumhenst e adjacent
el ongat e cl anping nenber (36) is in the |engthened

care i glergaton, CLREPENEnFEIeSE| dfiing trRen®e?VERE) thas fastener

S(J})ZIS)t afgc;n?lﬂé/irﬁj rlaén%\}ecprgcgrﬁ & he two or more articles (62).

17. A method as claimed in any of claims 10 to 15, wherein
when the elongate clamping member (36) is in the contracted
configuration, the elongate clamping member (36) has a
concave profile.

18. A method as claimed in any of claims 10 to 16, wherein
when the elongate clamping member (36) is in the lengthened
configuration, the elongate clamping member (36) has a

substantially straight profile.



