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. concerns f threaded fasteners, particularly the fj ts
adapted to ggb}?ﬁgal led entirely fromone side of a hole. gﬁtﬁl’?gg@g}hers
are commonly referred to as blind bolts. There is a need for threaded

fasteners, particularly in structural steel applications, to which can be

installed fromonly one side dBLAND BO}TING/ nay be used where the ot her
side of the hole is inaccessible for sonme reason. One t p&l

y

often used where access to one side of a hole is unavail a “@/

_1's comon referred .to as a to bg'abo,lt. It requires a ho
S fihe

ast ener
i, -
ntly
| arger 15DBpfkgropnd apd Summaryo ERHOPhe t hreaded end of th®deakt is then
pushed t hrough the hole while threaded to it is a toggle which folds out

fromthe thread by spring assistance or by gravity and provides an arm or

arns t®» bThis ingpntion icohdeens’ the W iof thvehdedofastetiers, wirdicudatiyt the fisdd tof ibdits
ti ghtened. (Al though rel atively inexpensive, toggl e bolts provide relatively
$e

| ow st r enddapted-toiipstatied stivgly frompnesideof & hale, e Such fastensss arecommenly so
exhibit 2 ' haton in strength between apparently identical bolts.
Thi s nakeget?'ﬁgeamt%ﬁar?\sﬁﬁf‘é%#sé for structural steel applications. Oher types
of bolts which can be installed fromone side of a hole include those

comonly called blind bolts. These have evol ved over many years and may be
sui t abl e Thereois a needc forrthreaded Fastemerso particplaehyiin strugtugal et rapplications,

Aust r g i t ent L fjgati AU-A- 67133190, AU A- 20458/ 92 and
AU . 302788 Gl BSaled i, i o 1018 o 4S5y R oed BBt 1 e
failure | offtr 538 oftHaitlk id inaB&dssiblefor WniedehdtfSe Dolts are relatively

expensive to manufacture. so An aimof the present invention is to provide
fasteners which overcone these difficulties. 2 5 MAR 2003 WD 00/19113 2

PCT/ AU99/ ZS Accordi ngly, in one aspect the,jnyentjqn proyides nmet hod
0 | not o (OMBAYRS Of i eee Db uted 11ors EHETIRONB Sidle DA Daleh pBAvaae 3 that
substrate KWl NN ! [ I j fi Mﬁ%.

conpletely t roucgh thnle}(t%ﬁrga?raoaﬁqg‘s%@ecﬁg' ??g%duﬁg%g#g t &ﬁ%&\ﬁ?gﬁrﬁg of the
hol e, 150 tthen thaiboltitd deahaderand thé threddediend of igpbolt isrthers pushed ithrotighpdiet i on on

e S R o b i BBE ol AL D b
assistance or by gravity and provides an arm or arms to bear against the far exit wall of
the hole as the bolt is tightened. Although relatively inexpensive, toggle bolis provide
relati'vely low strength in comparison with the size of the hole required and also exhibit

20 a wide variation in strength between apparently identical bolts. This makes them
unsuitable for structural steel applications.

Other types of bolts which can be installed from one side of a hole include those
commonly called blind bolts. These have evolved over many years and may be suitable
25  for structural applications. Examples are described in Australian patent specifications
AU-A-67133/90, AU-A-20458/92 and AU-A-20279/95. However a major problem
with bolts of that type is that the failure load has a high dispersion. Also these bolts

are relatively expensive to manufacture.

30 An aim of the present invention is to provide fasteners which overcome these
difficulties.
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"(iii) thereafter passing an additional portion or portions of the fastener
conpletely through the hole and supporting said additional pg(r;}iwm\szgggth
_support neans extendi ng through the hole; to (iv) causing sard first and
addi ti onal WOr0M8M3or portions to assepble to formthe threadagalididosine’
having a head | arger than the hole on the far side of the hole, a shank
within the hole, and a tail carrying a thread on the near side of the hole;
(v) engagi n@ceorditiglyyiin bné aspéct the davbneion phevidesad niethidd eMisistallingtd fifeddag nut
to tension said fastener; and 15 (vi) detaching the support neans fromthe
f ast ener . Tfastengr Eompmpeside of achgle thyopghi & substrageicomprisiogconponent havi ng an
enl arged he ortion.at one e a thre dtail, portion at the other
end and be g‘is 5&1?"\%9‘4 ppgpnpﬁﬂgﬂ@%eqq{émmﬁg&y r'lﬁ[Pth @EPO@?'F g'foé“ sﬂ‘Hé”’é’upport
means mey CONpids Shefnghe hbar dle 0P iehole) AR el side’sF tREiGged Wi th the first
portion of the fastener by way of a second thread portion on the tail. The

second t &refi) puprostingsapd firss pertionwhlithe fadisidewfehe holerbyt way ofisupportmeghst o
tension the fastener, and, be of opposite hand. Preferably the second thread
is amle thr e&Ha&‘Sﬁﬁ?gﬁd{Uﬂmﬁ exten 8%"338‘@?*&“.05%5 The addi ti onal
ortion is Lkl : ' ethr and
!to he support ?ﬁzgﬁé@%@s{ ?&W%&Sﬁ*‘#@ﬁg‘ 63{ Pﬂi%shem' g gﬁ@%%‘gﬁs@ﬁ{e&%ﬁﬁgﬂ S

bei ng passed t hfirough thé'®olecdr huppbitidgSsuih additional THsttion With SUpPOAT Alehns

conprises two rigid halves joined by flexible hinge portions, and the
col l ar folds textendingithrough thediolepf t he support nmeans as the collar is being

dt t he hol.e.. 30 2,5 .MAR 2003 WO 00119113 3 PGI/ 9100815 Th
Por ot hriugitusPEng R ErSt ant Aditonal gocsial O BP PRI, o ARTRIELtS oAb st on
of a plurality (pfeadéifabteherMalifg 8 hEﬂPPa?}éér%ﬁﬁ]ﬂ%@thoﬁ on fife ﬁ#’ﬁlﬂ@b&'?ﬁ?ﬁ’d’lﬁ, aIb 0 ;he

fastener may be magnetic. s Préeferab the hinge portions are forne y

fl exi bl e mat er ishank withindheahwle, and a¢dibearrying 3 thegad| ancthie nearsideanféheholeach hal f
of the collar, said.face bei,ng ri ght angles .to the axi s of the hol.e

Chr ough_ ¢ he (i SBPEEAE it ot whecad o g hei” LS afd FoBing yie. it o Seaeicy
recesses |et inpy e ant face. Prior to said installation, the

fl exi bl e hi nge por@gﬁé’in@; be supported by thin rigid webs which are
fractures by(v) desschingehe suppbitandans froilthe fastenérol ded around the support
means. Preferably the support means conprises a shaft of a tool having a
notch or notches onto which the collar |atches, and the shaft is thinned)

ferably f . . . '
D eeve ax) al T8 8P Eomiolt il Sobibfisé € boRdike Sorpbittnf Havitg ol ilp:a8d hellf YorlRHE °
into the hol & dne enl@nd uliskideiiqail pdition hevhe @tlies ead antl b passabhaddtilvsinhasigh

portion and engaged with the shaft beyond each end of the thinned portion,
to increase tmg'oi’q}ﬂsthﬁ)m"ﬁﬁ-r &hesupport means My compgise @ shaft which iy threadedly

prefer oty  bepd PR BEBEERrbh A Tahiles by Wyt o ddforttthreall okl SEEHE,
in the same gl eThe QBecid fhill preferiblylias Hamallér diameter than theothiread uged to

Preferably the collar has a boss or other axial protrusion which engages
into the hol tensiondhe fastemer, and be of oppasite hand o Preferably the pecond threadh isja male

wesner 15 pr SyrHbEFDe QMR AT RSUEHE 5 substrate and, as the fastener
Is tightened, a boss on the washer engages into the hole
25 The additional portion is preferably a washer-like collar having a hole therethrough
and the support means passes through the hole in the collar as the collar is being
passed through the hole in the substrate. The collar preferably comprises two rigid
halves joined by flexible hinge portions, and the collar folds to lie either side of the
support means as the collar is being passed through the hole.
30



" ‘through the substrate. Said first and additional portions ogéiqﬁgiﬁ ener
may each conprise a radial segnent of 30 a bolt-Ilike conpon ' an

- enl arged head portion, and each segnment is passed through the hole in the

substrat e WDW08NAULE head portion first, The radi al segnment SPCERMAU99/80825 VAR

Q03 WO 001 19113 4 PGI/ AU99/ 00825 be gupported on the far side of the hole

by a separate thin rod or wire attached to the threaded end of each radi al

segnent . BrThefhoResieough whithahe fasendrrie fstaed mdydethedn-liaé combinativgdfiaon wi | |
now be described with reference to the attached drawi ngs where: Figure 1 is
an expl odecPhyrlity of sherterholesn dhe atsachment, of the sinporidgneags to thefastenenimayibeent of
the present_] tion; to Figure 2 is an expl oded view of the fastener
"shown in Fira{‘q'}%tﬁf. together with its installation apparatus; Figure 3 shows
one conponent of the assenbly shown in Figures 1 and 2; Figures 4 and 5
show t he conponent of Figure 3 at various stages of folding; Figure 6 is a
“cross sect i Rneferdblyother hingea posions cate fformedfby: lae flexibip omaterial, sprefanabilyy a6

Fioure 3 FHEpmersapalied o ul o tal Gh A8 Aol il arbeiny uribt B0ES Roct ener
show ng t hegb RS b e [ b ~opkd QUr e 9
o A Crose me B RGP Mrbbine bokeh® PEEERBNNRL cASRHEr Iy hpplith (F°p fecess 97
conponent séroracesses fetgintoeths; relévantrfecel O Prior 2o craidainstpliqtion; the @exibledkinge/i ew

showi ng a fastener agcordin 0 a nore preferred enbodjpent of the
i nvention dBRTIARS MAY apmor!gﬁ?w i figid webs; whigh wrfmcaareég\gamrcmweme vi ew

of the inst i l@@/\ﬁ | Sy € 10; 25 Figure 12 is a side view of
a bolt gdgnpgtﬁieaﬁbfg?e{iﬁg&fngs eng?&é own'in Figure 10; Figure 13 is a cross

section view of a washer conponent of the fastener shown in Figure 10;
Figure 14 is a cross section view of a collar conponent of the fastener
shown in Fi Breferablp the suppogtumeansomprisesa shafiapba goalhavisgraeneigh or grotehes

Vi ew of an SeoyRAE HieCcolir A Anf i wehiih BB Rref Rl Rensnel e es”
5 MAR 2003 collar latches on.
| 15
The tool may have a sleeve axially slidable along the shaft and, after the collar has
passed into the hole in the substrate, the sleeve is slid over said thinned portion and
engaged with the shaft beyond each end of the thinned portion, to increase the
torsional strength of the shaft while it restrains the first portion of the fastener from
20  rotating as the nut is tightened. Preferably the shaft is separated from the fastener by
rotating the shaft in the same direction as that taken by the nut as it was tightening.

Preferably the collar has a boss or other axial protrusion which engages into the hole
through the substrate when the fastener is tensioned. A sleeve may be fitted inside the

25  hole around the fastener. Preferably a washer is provided between said nut and said
substrate and, as the fastener is tightened, a boss on the washer engages into the hole
through the substrate.

Said first and additional portions of the fastener may each comprise a radial segment of
30  a bolt-like component having an enlarged head portion, and each segment is passed
through the hole in the substrate with the head portion first. The radial segments may



'WD 00/ 191 13 5 PCT/ AU99/ 00825 Figure 17 is a side view of a bolt in
accordance with a further enbodi nent of the present inventiony agﬂ guﬁgre
18 is an end view in the direction shown by the arrow A in F%Er RL .

Det ai | ed Dsxoogtizon of the Preferred, Enbodi nents Referring ' 1, a
fastener assenbly conprises a bolt 2,4nut 3 and washer 4. Tﬁ?’é@??&j{sg? ns
two steel plates 5 and 6 by passing through holes 7 in them and being

t ensi oned. bé\sb%ip@ﬂw o Phé fak kide b thediolbyPs separatd eHinPed of Rereittabhed @it NE
walls of the 1o holes 7. The bolt 2 has a shank 8 with, at one end, a head
9 and, at threaded end ofeagh radidl a¢gmeb€ whi ch carries a conventi onal

ri ght-handed thread 11 to suit the nut 3. The head 9 consists of a crown 12
integrally fornmed with the shank 8 and a collar 14. is As best seen in
Figures 3 two half collars 16 |linked together by a
backi ng St%&?g&%ﬂ J;’/ﬁgftbggﬂg@’to the half collars. The half collars 16
are preferably made from hardened steel and the strap |8 made fromthin
spring steel strip or a strong plastics material such as Mylar. The strap
has sone r &xpmplesof the jayentiom will npw thesdeserbed, pithpreferanse $9 dhe attached) | v

open out t 0 the position shown in Figure 3. After being folded
to the posira?’f‘%‘ﬁégl‘ﬁﬁ?#gure 5it is sufficient that the resilience is

suf ficient t@igueé Vidan éxPldéle& VRwRifAUhsterbr REMbiyRcordinios frsbBAbSdilpa DOl t 2
extendi ng through the prfates 5 and 6 with the washer 4 and 25 nut 3
engaged. The of theepreseninmerdiohy fills the annul us between the bolt and the
holes 7 in t | ates so at therge . s, no possibi,li of, novenent, .| at eral
Lo the Mol o, FisHre 3. apvoloded wiow of therfastenel Fhown dn EHehu | ISR, it i | on
If there is lijditfaBiof Wﬁ& ear conponent to the |oading, then the sleeve
may be orr1'ttéd§r“¥rao?n%l e ggenbly if required. The sleeve 19 is sized to be
a little shorRigure 8ishows bae tarmpunehtsofghdrassémbly ghowhin Figatesd and 2,hat it 30 is

not conpressed during. tightening of the nut 3. In order to w i ndi vi dual
conponent s n&g@rE’f‘é&&‘i%F Wgﬁr@%@oﬂﬁﬁ(’gﬂﬁ“ﬂ &muﬁﬁtaﬂﬁ%°$ﬁr und on to
the bolt justgmpri.qf: HR’E& (Wo g™ Wﬂ 3wl 00/ 191
13 PCT/ AU99/ 0%%%[35&3{%3%8&?0 g&fr‘ggg%%ﬂe%gggﬂ?%ﬁép app%%gt us used to
i nstal l'1st he WRifdrea.conprises an extension bar (or shaft) 20, a handle 21
and a spanner_/(not_. shown) to suit the nut s The exten‘rs#igge ar 20 has a

head portion Eigutefshgwsanaltersativesonfiguration:fos thecamponept,o s wai st ed

portion 26. T bl: ROLL| ] left %@é Es@én‘é : Lts
end. The tai Iﬁ%&ﬁ '% ﬁe&égﬁopecﬁé%qgﬁgg%r bgirqgﬂg‘gg |c£fcarr?§gg‘gmge th
handed f enal einbtall@Pgbsitivh dfthescodfibngmsshvivilin Figaregl e thread 28 on the tail
portion 24. 1o The crown 12 of the bolt is a gentle clearance fit through
the holes 7. FigurenBtia|a crase seesion sipwiar &0 diigure§ oub Wit anopitesative o ther j st
screwed, i nto the tai] ,of t.he.bolt and the bolt is inserted through the

al i gned2¢1ol es°@“.‘P°ﬂ?Blﬂ‘&“F”§%t%‘g%Iés fully through the holes 7 using the

ext ensi on bar Figiird 90 S4'RRRkdwdy! patly leRflolied viewdshowihig acfastenér hebording 6
placed on the head 22 of the extension bar, in the orientation required on
the far side ofore prefesredembodiment of the invention during installation;

Figure 11 is a partial see-through side view of the installation tool shown in
Figure 10;

25 Figure 12 is a side view of a bolt component of the fastener shown in Figure 10,
Figure 13 is a cross section view of a washer component of the fastener shown in
Figure 10,
Figure 14 is a cross section view of a collar component of the fastener shown in
Figure 10,

30 Figure 15 is a view along the bore axis of the collar shown in Figure 14 with hidden
lines shown dashed;
Figure 16 is a view of an alternative configuration of the collar shown in Figure 15,



is and is pushed al ong the bar until it reaches the wai stedefgrti gn 26. The
waist is athin flat portign with its main faces oriented v iMARIZUUﬂ,hen
_positione({ags shown in Figure 2. At the waist the collar is folded to hinge
at 32 al onyOOMBM3cki ng strap 18 andsis aligned to pass thPCT#NUISMES28 0l e 7
when the wai sted portion is pushed through the hole. On the far side of the
hole the resilience ofsy; he strap causes éhe cqQllar, to open to 20_sone
degree bet widgurg 17;1 @) side iew of p baltdm aeeordancewith & further gmbadiment, gE theas shown

in Figure 3. NS) bar 20 is then pulled to bring the shank 8 of
the bolt badk %ﬁ%@ﬁrﬁ{éﬁh‘g\a& with the crowm 12 of the head pressing on the
col lar 14 t oFiguxel 18 i9RLénd view Tl Bir&tion shGwh by theaitrdve d ifFiguré 12, ext ensi on
bar, along over the bolt, and then into the 2s hole 7. The outside and
inside dianeters of the sleeve 19 are selected to be a | oose (but not

sl oppy), sl {\dj & [t tqg.,both the hol d the bolt respectively. The washer
"4 and nut ge{g:ﬁgd W'ﬁ@&&b%ﬂﬁﬁ"ﬁ&@ﬂ&%ﬂe §r, engaged with the thread 11
and tightened with a spanner. The handle 21 has a fork 34 which engages a

pair of dianetrically opposed flats 37 on the tail portion of the extension
bar 20 to PBefemingtoFigured s fastenerfasseinblyoasimprises a bajt 2 mi Scandrwasbér 4. hThewut 3.

2 5 MAR z0 WO 00119] 1 CTI AU9 0825 7 After,the bglt (s tightened to
The desi r ool 978 BRO SeREPBSES chenth i apassing WiouahBien,ddh em b Hanal @ 21
and attachegd. h j iRl i on,
the oxt or nigtiofed, ', dekt 198 hepiiar B3 behiétn, the o AROUE VAR BE

t hread 1@8 holes e extension bar and its mating thread in the bore 30 are

| eft handed. It will be appreciated that the handedness of these threads
may be reversed if w shed, providing the opposite relationship is retained.

6" voutd b 1P golt s e Poenf s ik o G oA Eeha O dnd, i Wi aBHTAE 16
out si de di aviddheéarfiés & @bhvhtiondf righi-hdndéd Riiread)i1 ¢ o Jdit"the inlit 3. NThé hesd<oi nsi de
diameter of collar: 16 mm1s It wll be understood that these are nom nal

si zes and &pnsisteatacrons12integratiy farmed avithrthe shank 8 andagollactd and tol er ances.
The coIlI ar shown folded in Figure 2 is oriented so that the hinge 32 is
i ncli nea downwar ds towards the crown of the bolt. At the conpletion of

install ati Qg $e3eseé ilBiglifed 3 t615! e cblat4 hasivoiaEEHIdrORS liied tbf@h&dy ar 14
and steel plate 5. Alternatively the collar 14 may be pieced onto the

ext ensi on ifabacking seapJSotightly aitached itonthe chalfreallarshe hec halfrgollars 4§ areni shes

bei n ressed. bet wee he.balt «cro a I yth.th .

it 6F nat | vePreRRDh PR o et b Hndfoc i ¥ e, i b bile it i

install ati ogta étRehglplaktits Matetial suble bs MBAhrUTHR! straly h® ¥Eihél Sesilieft propenty Bht t he

bolt. 2s If required, nore than one coll ar m%%{ébe installed on_a bolt in
eo

order t% i nthiseed nohbe sufficienyito filly apea avbthe taitherpagitionrshowa i Figuse <)

forma part, T, ol t us.has a head Lstdn L he £
integrally %NI Afﬁf ??8‘"&%@&? t‘b?‘l?si"{“a}?“dlﬂc*ﬁ@ffs%f:% |‘ﬁg%‘ﬁ‘?‘§‘5‘e?’§{ @g;;rtefli}g&gﬁg not

af fixed. AngRoéititasduit iethePigarchpasiGal.l ar in two portions, 30 where each
portion has two sem -circul ar Nalves, is that because it is unlikely that

both portions will align with their hinges in the same plane, the assenbly
'S stronger Fivéﬂu}'eh6 shozvvsStheMlA)\oﬁt %Oe%en%got Jo%x%% %tcl)’e ﬂatlzscg/aﬁgg @xqg%%eSwasher 4 and

25 nut 3 engaged. The sleeve 19 neatly fills the annulus between the bolt and the holes 7

in the plates so that there is no possibility of movement lateral to the hole. This allows
the bolt to be used in a shear loading situation. If there is little or no shear component
to the loading, then the sleeve may be omitted from the assembly if required. The
sleeve 19 is sized to be a little shorter than the total length through the plates so that it
30 is not compressed during tightening of the nut 3. In order to show individual
components more clearly, Figure 6 has been drawn with the nut wound on to the bolt

just prior to commencement of tensioning.



'l ess likelihood of the half collars separating. Some enbodi ments of such an
arrangenent are discussed later in this specification. Ref ezﬁw &czgﬁ'%gure
7, the alternative collar 40 shown is very simlar to that 6r 3. A
“signi fi cantWQW9tence is that it carrjies a pair of flanges pédvomopigsf ace
of the collar adjacent the bore. Thesé® cur ved fl anges do not extend for the
full perinmeter of the bore in the collar and they thus take the formof a
type of discontinuous boss on the collar. The width of the flanges 42 in
the dianetrical direction is slightly I ess than the clearance between the
shank 8 of Referringito Figute 2htheradditionial apparatus| used to installtbe holt & comprises ake up

the position, sho in Fjpgure 8 wher he flanges .42 serve to prevent the
col lar and %s'ﬁ\éml?’f" ?‘I’@hm ﬁga‘?@? gFMaPWWe&HBThé’W‘& ?é‘I“I;Itl"ﬁd‘P‘F g Fi gure
9, the collar in this enbodi nrent consists of a pair of inter-engaged collar
portions 50 and 51. Collar portion 50 has its backing strap 53 bearing

agai nst 515 Thecextemsion bar 20ibae apiseatii portiord 22aand & taib poRtiong24 tsepyrated ear i ng

agai nst the plate 5. One cgllarmﬁl;)rtion 50 is slid thrc&légh the hole with
its hinge ithionedegwaistodporien 26 vEhejtail peetion 2hhessyleft handed malg threed 28enot her

Phe crown off eie Thel G SYFEAE Gl Brss Mort breca W s IS B semgls 1T 1
50 and 51 rpdad@hd VG ¥ngigBs with BheThele Shreadls ¥n thedtgi foitian@4ranner that they

neatly nest together. An advantage of using such a collar in tw portions,
where each portion has two sem -circular halves interlocked with the ot her

i hihgoThe Fowfo L4k the o s s Henie clpbesnct 8t RRpuatlbeioler 1.agp igstl e *

revent 2 ] I ] i e
P nge | i o, SO pHEBIERE tné Sehalfn B TR frdk REAALIE e EE Wibhdlt Sl
ridgi ngs ar boltiarindepted nhrough thedlifprddshates ThoThebolt2 passesfiilly throtgh thelholes 7

portions 50 and 51 have identical formnms. 30 Alternatiye jinterlocking
conf i gur at i B¥BG te extensiondar RAto supportdt onthe fﬂwim th s ﬁé{iﬁ'bplﬂ%‘%d ohd

t hese can p ' f. hej : lea o f 25
VAR 2003 oo £ 2247 SR HaBIsRA g jn 1 Ol dn lhibaron e ot ideNhEne, | O
ri dgi ng 150 ffidiis pusked Al6nE thear Ll it Haches)the waistedipoitictl 26) nThelivaist isca thinre
plane if the |ayers are properly nested. Referring {o Figure 10, the

I if the | ) I d f [ [ 0 h

fast ener shéanportionayithyits mainfages griented ygriicaly,when:positiangd as shownm, Figupes py o

wh t . ' Y/ d
76 have beert b Fieuupt fhe ;b #508595 g 52 g 88 AbBhE Hrpb I Ralip "
fastener wi laligigdsto @;ﬁsquaihgh RRé RoleOT G¥hentie GYaigd phition!inipasheli thrdugh the
together. The bolt 79, which is also shown in Figure 12, has_a head 80,

shank 81, arhele: £On tigfar side ofitherholethe sesilence of thesirap causss theFollak 10-RPERAP c h

has been rolled pn tqg the ful. i ter s ha. sha 0, .0 .

Ext endi g f r8M®t ‘fF@r ??gl?%wﬁﬂ & hh@ge%gﬁfﬁ 3‘5&% é’p gng§ Ebo? @fg‘c':‘w%’o%’ %Iogvgcng nd
thread 84 wiglteasriie &féslonbaf2@ FEthen pﬁlhﬂrtotbﬁﬁﬁ ¥ shasilt & @F the bON backdmend
and mnor thréad is a left-handed nufti-start thread. The fastening tool 89

conpri ses a thehdlegwith the trovad@cbf4be head [ressingronethe keliar 19 to fully-openitii ng

bet ween the handl e and socket. The handl e is designed as an L-shape for
ease of hol ding and torquing. The socket 95 carries a nufti-start

| ef t - handed  iS thdtPred ptd! RsiBh BEY, along Rer the bBRR, drdthbh Mtothd he
bolt. Shown %ﬂ?éei’gv‘?nﬁt e togpwaé\geganﬁt 99/ negr-si de washer 101 and the
col lar 885 ThaleZ0 Pheobasidechnd tinside diameters ofithecsitevarl9i ase selectad ite beiglooss 14

d 15, | ' IS, .sh [ [ 16, h wll be,d i bed
"3t er | n 1 hy Gt ok SopEe Nhns e tsh thy bole st §F bolt Foshellivehn. The HisherF
l eft-hand th ' ' h
ol 2 has aof 3 FRPRRR K ROAE exiloibicy ShylfeR AR SO McRd 1 dnd e

bolt 2 has a read s makes 25 easier qnd
cheaper to nightened with & spannen! tThe hitedle21i hey & dorki 3t veiichl engages B1pait of

tool 89 is constru&tﬂe%n%gi mar it* 7%{?&33@%%00& wsggtel&?qu]‘a%h el > ttﬁcépwgfgh a

| asti ¢ handdiametricaliy sadnHla t Bl . d
Eegfi Io?n %:1;18 [ { ﬁii%ito@ﬁ'ig H :geo?lt Ofg'3.the threaded socket. The go
hei ght o thégtf‘@égg &I’ e |gﬁ' ﬁ%ﬂﬁ‘ S the sane as the mjor dianeter of

the hex bar fromwhich it is fornmed, and the thickness of the flattened
section is about one tenth of its height. The flattened section 110 carries
two V-shaped notches 114 and two



2 5 MAR 2003 WD 00/191 13 PC fl AU99/ 00825 10 rectangul ar tzgjl]e@‘ééﬁﬂ These
serve as nesting places to locate the collar (as shown in Fi 3so
that the collar is nore easily pushed through the hole by the tool. The

not ches alwooaitdns the collar to be nested onto the tool wpd/Atwoees! ar' s
hinge aligned nore parallel to the todl and thus allows the dianmeter of the
collar to be increased for s any given sized hole. A disadvantage of
thinning th i I | ded
over i1 i Qe bolt s Selfer e eSheFienbioh, the Bichiih 64 i) b fnskfen

resi stance usmgttuebandmgzlMmmkemmbélembmstm worse by the
relatively large notches 112 and 10 114 which renove further material. This
-di sadvant age has been limted by incorporati ng a sleeve 97 which is a

Sl eeve oy 1 UEGRRUE dAECKoRBE P bethin GRD eVl B b Boe s Jidhe Hihded [ e
-col l ar tir owhdieds'tRe tHrbf) 28 GiEthe Eﬂ@i{sﬁoxﬁ%ﬂaﬁd &k mt:hgﬂifeédom&wsoﬂe% frapd e 93,

but when it is necessary to apply nore torque, such as when restraining a
bol t from 1handedir Kiwil) betappreciated thag the bnldednegs of thbsectheedds miay be Ireversediit sl id

down towar ds, socket .end s e sI ve, spans the flattened section
and engagesw’tshﬁfﬁ é‘@%f‘?eo‘?i’pgf“efgle&% piif g e\qu:h are just beyond each end
of the thinned portion 110. To install the bolt 79, first the nut 99, the
near - si de washer 101, and the collar 86 are 20 placed onto the shaft of the
tool and t hEypitdl @omimak sicings for p 28 4nm dialwker hote inghessteel piatesi aml 6 voukideket 95

on the tool end, Such thread m nim ses the possibilities for
crosst hi®adi ng diameter pf bOlL O™ nunber @2 MW ns required for the bolt to

|l ock into the t de rapid a Sy by using a nufti-start
t hread such as 852{:1etep3 ﬁol §hcg'?mt hreestartnﬁread The bolt is then fed in

its entirety heeats‘aerd&ﬁna&rdiua[lmt he hol es36715nﬁﬂ4|nﬁﬁﬁa& fromthe near-side
to the far side. The tool 89 as described above is of nainly netal
construction with a plastic handle. It nedf@miSmmehiektricted entirely

from appropri at F‘s‘\ﬁfcﬁ’g@%& o‘?‘lﬂhﬂee” ng pl ﬁ““%f) material (s). This could

provi de subst an I'ngs 1Tn manufacture As shown nost clearly in
Figure 18 thewilbbé andéretbol ahatathése e homirtak sizeslafid) all6wanick HRust eemade forn
contact with the steel plate 72. The outside dianmeter of the boss is
slightly  appyopmate zbramnegs and/taleraReeSPCT/ AU99/ 0082s t| smal ler than the

di aneter of the hole 75, so the boss fits neatly into the entry of hole 75
and thus serves to positively locate the position of the bolt central to

the hol e i nheeccliafBhowh Blded Sn tHigure O lidoridhedsd hae i himge 3P iRaiclingd shown
in Figure 8. 5 Figure 10 shows no sl eeve equivalent to sleeve 19 in Figure

6, but it widownwardsnthwardopthe empwn @fuﬁn bolt| Aty thenepmpletionpof installation ithe ed,

fo the o | BbigRE Sl A€ il BF gl BethaRind bk A4 5RA steflheps, Nibshoffdy T Snoe
now be gi verh#tslfar 'lﬂfxﬁdyeb'écﬂadeﬂ oﬁﬁi&%ﬁt&ﬂﬂoﬂbﬁ' ihhe Eﬁbﬁsﬁé’ﬂir@d’tnoh%o that the
manuf actured from a washer the sane as that described with reference to

Fi gure 13. Aaekidg strap finished bmngme&ﬂedrbm boltcrown lacindreoiiat h4.0 Witk f ace
122 and this,is, fill.ed han nmat.er i, al are
Sui table, 't HOSAsEmatiue W ﬁ@mfdﬁesﬁfaﬁ?ﬁ@* DWeiRs Dot ipE dRaaREER AL
ood el asti ?hﬂﬁ olwincéﬁﬁ ber sealant 1s materi al
|gs satlsfactor%ﬁojf{std“ﬁﬁ ﬁ%‘g p 6 ace ? the co adrlpa boss 124 is raised
and t hi sZSagaln is tolocate into the entry of the hole 76 in order to
correctly ce e bolt, in the_hole. [l nto the coll ar
fromt heybos ‘H‘E"&?%%ﬁ"é‘t"“fﬁ%? m&lﬁchﬁtmftm'ﬁﬂpoﬁ Zprgyrop Ipgreasasthe) st
conpl etely t g ftthsbsms'h@fd of 1A HR! doMfir(8) ort &hab CTHRAoHOMP hast ARG

120 but stoppi nd appr oxi mat mm short of Ing the 20 face 122 at
the bottom oéoxtshang lofitthe Si'ovghtfofrhat mtegrdilyc withivhe shank, plusttoe pemaqreeollarof

the collar apd these a e used.as a positive retainin ns,while their
slot is bein Yﬁ'ﬁcﬂ’rpﬂ% r?%’ﬁ’é c%‘F Y"\“ﬁet ‘b‘é“ﬁj%’é’g afqgﬁa%ln} e PRBEIONS, e
operator .fir S L nd
this fr agé ur gjge{éhe%gﬁgéa%sqrr% k@éfs ggsé s at?ﬁgﬁgﬁ&%@?@%m. lﬂ%%ﬁﬁ
however does ponionb il laligm avitht theie lhirmes in ﬂleoslmet plaree, shecas8emblydb stromgeriwith
returns the collar to a substantially planar form The above descri bed
configuration allows the elastomer in the hinge area to be kept stress free
doting transport and shipping of the conponents and it is only when the
collar is to be used that the elastoner is caused to flex, so mnimsing
the possibility of premature or unexpected elastomer failure. 30 Referring

further to Figures 13 and 14, sone of the faces of the collar 121 and
vvas_her 101 may be roughened in sone manner to increase friction between
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of flat bottoned recesses nmachined into the face 122 are filled with

el astoner and the to conponent activated in the sane way by ?gaManﬂg thin
~web of nmetal. Referring to Figures 17 and 18, the bolt 160 of this

enmbodi ment WR/BWIEhank 161 with, at oge end, a head 162 andpciatbbifosss her
end a tail 163 which has a thread 164®% o suit an appropriate nut (not
shown). The bolt is divided radially into three segnents 167, 1 s 168 and

169 of equékssslikeliho6y ofeaies half-callardiseparatthgdr Sbme ahbodimentst of tsén ta | end
of each of the segnents the segnments may be pushed, head end first, and one

] ey Yy, D¢
at a tine, asenpeneenspase disoussed latertia thivsperifisationol e, | eaving only the attached
rods in the Note. After the third segnent is 20 pushed through, the three
rods may be sinply mani pulated in order to correctly align themw th each

ot her bef of Refeitil 16 Fightle 71 dhealtBiiaivelollh 190 SRAWP I Vary Siffal fJ APGHEiglifUON

the hole. A washér and nut nmay be fed over the rods to engage and-tighten
upon t heé t h¥.eadsignificant glifferencads thae itpearfiesca pair off fldnges A2 on cregfvee bf the?s For
t he purposes _of nuf acturing, the segnents 167, 168 gnd 169 of the bglt may
be made fr ofRlBRAQiacentthe bore,| These nggiﬂmeaﬁom mﬂ?wr@edw! pedmetenef in

the requir tl " I b on, |t
Wil be apps oot R RtaR apd by BE b i F e U dilRbiifigh RECOn
relative pogeicblldts THeOMdth Sfthéflanpes uD iRt didmetiodll difebtion isrsliglitﬁ,%ssfmant he
threads to properly align. The segnents of each bolt would 30 be sold as a
mat ched set thaw or/betiveen the sanki8oofithe baitiand the hole=7.r The collas is thus able ve

ositiopns to,be ternj.ned at t ti f instal, ation. This could be b
Doy of (I3 1 fake Gip 166 BORkigH St tn e 1o wherebl e thiiss S At APVER B8 1 oas
havi ng a di EJIEI’Slmthﬁ'bgﬁ?ro%?ﬁ\??ig?rélﬂﬂ'ettb?ﬁbmé’.i ng a gauge or tenplate by

whi ch the position of the di ent rod cross sections may be determ ned.
The above description in relation to Figures 17 and 18 refers to the bolt

havi th ' ts. Siml but ) f d alt at i
Cont 1 gur at | BRGTIE oSBT, therapley 1 bie EmbadmeRt Sonsigitcotiapr JogiRDERBRdul d be
th t f ) } . |t .
it oul t ¢ S Boritng SO328 51, R pRRioRAC hasiirbackiik Wdbrsa BUirt alibR
'FI)'L ovi dﬁls Pe:lemh_ wham_ewhhaf _ %)paiohmgllws iheﬁbkingwtfhpb?t bearirigeaiainst thecplate! 5. : ':1 o

roughou is gpecifjcation, unles e, con . requires, ofherw se e
wor d 9corrpr pé‘é"?"?l_ghm\'ﬁiﬂ“i ] i?% §‘H€Pﬂs“a§h°' B@J‘ﬁp\"}%égs' E‘g%l ‘“@B%QPW‘?S Wil |
pe under st 0Qghvirls iHBUrfwh 37 the Yot hil 1h8ortibr PoRidit!s 1 I i throdizh WHdle ith

e any ot he grotlp o

, 5
i ntegers but no exclusron o 0 I nteger or gro I ntegers.

i's Finally, itshings ifchnéPupiwetas foiwaeds thé sfowipef thedoh) t erations, nodifications
and/ or additions may be introduced into the constructions and arrangenents
of parts previously described wthout departing fromthe spirit or anbit of

i cadeddt acngnmpine SRS £F 4 5% Bt 2 Sofar BoRERA°S0 Ao FF Bkl \ore o

(1) passing circhinferéntially Hidged iafa inafiner Abdtahey nextiypiest Rigethenr Ancdivaitage of e
from said one side, belng the near side of the hole, to the far side of the
hole; (ii) <wingouch agobad in tWor partipes; where each: partion has twe semi-¢irrulas alvesy way

of support neans ,attached to the.firs rtion. an X i hr.ough .k he

hole; (iii) 'P¥ peked ﬁ‘&s"%ﬁ"ﬁg‘m&%‘?ﬂa i hat e §°o‘68‘n‘9‘llﬁ8'_tyﬁ5%e§qqht"f’%°¥‘g ng_t rate

a washer - | 'I ketighQuiflPiheR hidkaY il thetyahid! fharle! SeSintbr Qocking\bf {He ridgiizOowill préveént! d

collar with support neans extending through the hol'e in the collar and

t hr ough 25he dnyltendency for the dirdves 40 eeparasé by tearing mlopgitheghinge limed to |ie either

side of the support nmeans as the collar is being passed through the hole;
Collar portions 50 and 51 are not of the same shape. The ridgings are complementary

and this cannot be achieved if the collar portions 50 and 51 have identical forms.

30  Alternative interlocking configurations of ridging that may be used include radial
patterns, and these can provide the advantage of being able to use collar layers of



(|v) causing said first portion and said collar to assenble to formth

t hreaded fastener 15 having a head larger than the hole in t hd ﬁuMARrZQfﬁ on
.said far side of the hole, a shank within the hole, and a tail carrying a
thread on WM@DOAAHB si de of the hol e; év) engagi ng a nut wi tRCTREO/0bgRsead on
the near side and rotating the nut to’tension said fastener; and (vi)
detaching the support neans fromthe fastener. 20 2. A nethod according to
clai m 1 whddentioal Foimsl dnid/os alighirg the tidgingTes ithathe hingks of tHectwilapérs @@indpavi ng
an enl arged head portlon at one end and a threaded tail portion at the
other end afign into thefsame plapeif thedayerssarp arapstly mested.f i r st t hrough the hole in
the substrate. 25 3. A nethod according to claim2 wherein the support
means conprises a shaft which is threadedly engaged with the first portion
of the fastRdfating¥Yo \@ar@io 3hé Ris@RAEH shovaasbeiag tmsamea rth:%% H tivdisteel ﬁﬁ

met hod according to i m'3 wherein said second t hread as a sna

"di anet ers t H2mandai3dyi aspmonapipmlmstaecdsatujonly)thesmdmdm 74 of thesmtes 0bel§'i50n t he

sard s Eéﬁnoenﬁﬁg%’?\g pén il in e P oA oo nspiuitn e otenawilcy le:?l
6. A
Compr | ses. (R PRSI BalehoMnd ol nb Bl BHIF Kuchidt e R P Phod

accor di ng tmo:smwm.ﬁmgwm hadﬁheaﬂlmgﬂmnblstu mdStaﬁBe Rthermein theedd 83 24 DI e
material applied to a face of each half of the collar said face being at

right 10 an@ﬂlﬁﬂ’aﬁ‘&dtth@aék‘fh@hdﬁslbh@ mﬂpé oppip ey fulk diameter of the sbanlet}ﬂmod

accordi t .

met hod Qgcosr)%f %g@@S&%bQW‘?&r el n %ﬂrﬁ(lrﬂ?igq% gr’!"ré&j.t séamgb?ﬁe%%@gg&r cess or
15 recessesg4 wmchmhs)a sidlier didimetef 2R tholsain AhréRd. "Phis 36coRd And thih 6t thivdd ¢ne of
clainms 6 to 9 wherein FFIOF to said installation, the flexible hinge
portions ar&leftitanded muitisytart threads i gi d webs which are fractured by a user
before the collar is folded around the support neans. 20 11. A nethod
according to any one of the previous clains wherein said support neans
conpri ses aThOFstertg fool B9 cdmpfisBd achan@leCIB, Othréaed RB8ke? 'Y aldiaCéhalthe) col | ar
| at ches. 25 12. A rret hod according to claim11l wherein the shaft is thinned
wher e t k& cexterding hetwiees therhandle angxsndtehod'hadmldlmgemmedlwmIlzhwncél’om n the

hi nni f th ' fl. 14 hod
accordi ng 1 8o MHine i il T 35k o enied o it e iFA
axially sli ¢an %ﬁb@ﬂﬁhi ead'3d on%ﬁéﬁﬁ oftie ol | ar has passed into the

hol e in the substrate, eeve is slid over said thinned portion and
engaged with the shaft beyond each end of the thinned portlon to increase

the t |0y ST h ft 5 | t LISt ti
of tho. f ast SHEMRERGARNDS fopt 5 & i o besp-ede b Al Sngshe pobs 3, (e’ | "
accor di ng t?rﬁ@&e@ﬁﬁxcﬂfre%?ﬁig Bliat it Shokth Wﬁxﬁwmﬁﬁd?g‘a&ﬁaﬂeﬁm‘ﬁ%@%ﬁﬁﬂ from

the fastene rotatin aft In the same direction as that taken by
in Figure 16, and both will be described later in this specification.

The bolt 79 in Figure 10 carries a male left-hand thread to engage the socket on the
tool whereas in Figure 2 the bolt 2 has a female left-hand thread. This makes bolt 79

25  easier and cheaper to manufacture than bolt 2.

Referring to Figures 10 and 11, the tool 89 is constructed primarily from hexagonal
section steel stock with a plastic handle 93 and internally threaded socket 95 attached.
A flattened section 110 is forged into the hex steel near the threaded socket. The
30  height of the flattened section 110 is the same as the major diameter of the hex bar
from which it is formed, and the thickness of the flattened section is about one tenth
of its height. The flattened section 110 carries two V-shaped notches 114 and two



‘the nut as it was tightening. 10 16. A nethod according to any one of the
previous clains wherein the collar has a boss or other axi aIZEer&RUM[]Bn
. which enga@o} 9}19 the hol e through the substrate when the fastener is

t ensi oned AP A et hod accor di ng tyg any one of the prevPEUAULYRDBI:
wherein a sleeve is fitted inside the hole around the fastener. 18. A
nmet hod according to any one of the previous clains wherein a washer is
provi ded beestargularaiotches 1 121 nThesaiserve ad sesting placesi talocatecthe aollarr(as shown
ti ghtened, .agboss sher en i ho hrou h t he
substrat e. ‘Eg’g“ﬁ?”@t Bﬂ%@% Rnerg a@ ﬂ@ﬁéﬁfquﬂgﬂﬂfrt‘?jlsbﬁém’c 09l rEh&vher ei n
a washer i t e ace of
The washer ToRRY BE UG RE R bo Riitedt o 16 (of NS BN WhddICRHE]
friction benoreegaraliebtorths ihaol anahdm%&llewbsher dxameteﬁﬁfthé cotlahtbeimereastidfor t o any
one of the preyious aha' ms wherein the surfaces of the collar which contact
the substr SYeH s rst portion of the fastener are roughened to
increase the friction between the collar and the substrate and between 30
the collar and the first portion.

A AL % Al X. dishdbiithaer ot thimivg ehblmdatofGd tobl B olfieflio AIBY: 113 |
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(((Bo))) PH*BU{ wher fi-is hecessary to apply more torque, such as when restraining a bolt from
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aJ This is made rapid and easy by using a multi-start thread such as a two-start or thr
a] ca] ca] ca] ca] ca] ca] cafca] ca] calca] ca] ca] ca] ca] ca! " wx] xxy R‘ ?/ zz{a {7{ Bl|]|]
}} ~vvvIwPw] vetart threadi 'Z]wz boltis]then fed in its entirety head first through the holes 75 an

a] ca] cal ga a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
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“y 10%& () - Thé/tob) @P-a‘s"‘dh@&ﬁiﬂﬂ (@poveé\isFofIhainiyometal @nstroctiodi withla pladixshandle- | +
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It may also be constructed entirely from appropriately chosen engineering plastics

material(s). This could provide substantial savings in manufacture.

30
As shown most clearly in Figure 13 the washer 101 has a boss 103 extending from the
face 104 in contact with the steel plate 72. The outside diameter of the boss is slightly
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10" 710% & (75-aed tins&exves to positively locate the position of the bolt central to the hole in the

same manner as the collar 86 and the washer 46 act as shown in Figure 8.

Figure 10 shows no sleeve equivalent to sleeve 19 in Figure 6, but it will be

understood that such a sleeve may be optionally fitted, and is in fact preferred for joins
under high shear loading.

With reference to the collar 86 shown in Figure 10, a more detailed description will
now be given with reference to Figures 14 and 15. The collar is manufactured from a
washer the same as that described with reference to Figure 13. A wide but shallow
annular channel 120 is machined into the face 122 and this is filled with an elastomeric

material. Many elastomers are suitable, the main requirement being the need to adhere

10

to steel and have good elastic properties. A conventional silicone rubber sealant
material is satisfactory. On the opposite face of the collar a boss 124 is raised and this
again is to locate into the entry of the hole 76 in order to correctly centre the bolt in
the hole. Cut diametrically into the collar from the boss side is a slot 126 of about
tmm width. The slot passes almost completely through the collar, penetrating through
the bottom of channel 120 but stopping approximately 0.3mm short of reaching the
20 face 122 at the bottom of the slot. Slight flats 128 can be seen on the periphery of the

collar and these are used as a positive retaining means while their slot is being

machined. When the collar is to be used for a fastener, the operator first bends the

15

collar easily in the fingers, boss outwards, and this fractures the four small steel links
at 132 to 135. The elastomer however does not break and its elastic properties are

25 such that it returns the collar to a substantially planar form. The above described
configuration allows the elastomer in the hinge area to be kept stress free during
transport and shipping of the components and it is only when the collar is to be used
that the elastomer is caused to flex, so minimising the possibility of premature or
unexpected elastomer failure.

30

Referring further to Figures 13 and 14, some of the faces of the collar 121 and washer

101 may be roughened in some manner to increase friction between facing steel
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roughening may be achieved by use of knurling, embossing or grooving techniques,

The embodiment of the collar shown in Figure 16 is the same as that shown in Figure -

15 except that instead of the wide channel filled with elastomer as a full circle, a pair

of flat bottomed recesses machined into the face 122 are filled with elastomer and the
10 component activated in the same way by snapping a thin web of metal.

Referring to Figures 17 and 18, the bolt 160 of this embodiment has a shank 161 with,
at one end, a head 162 and, at the other end a tail 163 which has a thread 164 to suit

an appropriate nut (not shown). The bolt is divided radially into three segments 167,
15 168 and 169 of equal size.

By means of a thin rod or wire attached to the tail end of each of the segments the
segments may be pushed, head end first, and onc at a time, completely through the
required hole, leaving only the attached rods in the hole. After the third segment is
20 pushed through, the three rods may be simply manipulated in order to correctly align
them with each other before pulling the tail ends of the segments together back
through the hole. A washer and nut may be fed over the rods to engage and tighten

upon the thread running around the perimeter of the three segments.

25  For the purposes of manufacturing, the segments 167, 168 and 169 of the bolt may be
made from three identical forgings which are then brought together in the required
relationship for the thread to be cut or rolled thereon. It will be appreciated that the
segments thus form a mating trio whose relative positions should be maintained at
installation in order for the threads to properly align. The segments of each bolt would

30 be sold as a matched set and provision needs to be made for their correct relative

positions to be determined at the time of installation. This could be by way of each of
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5 segments. Similar but less preferred altematwe configurations may use more than
three segments, and four segments would be the most favoured of these. While the
additional segments may be more difficult to assemble remotely on the far side of the

hole, they would provide the advantage that a larger head could be created on the bolt.

10  Throughout this specification, unless the context requires otherwise, the word
“comprise”, and variations such as “comprises” and “comprising”, will be understood
to imply the inclusion of a stated integer or group of integers but not the exclusion of
any other integer or group of integers.

15  Finally, it is to be understood that various alterations, modifications and/or additions
may be introduced into the constructions and arrangements of parts previously

described without departing from the spirit or ambit of the invention.
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(ii) supporting said first portion on the far side of the hole by way of support means
attached to the first portion and extending through the hole;
(iii) thereafter passing completely through the hole in the substrate a washer-like
10 collar having a hole therethrough while supporting said collar with support means
extending through the hole in the collar and through the hole in the substrate, said
collar being folded to lie either side of the support means as the collar is being
passed through the hole;
(iv) causing said first portion and said collar to assemble to form the threaded fastener
15 having a head larger than the hole in the substrate on said far side of the hole, a
shank within the hole, and a tail carrying a thread on the near side of the hole;
(v) engaging a nut with said thread on the near side and rotating the nut to tension
said fastener; and
(vi) detaching the support means from the fastener.
20
2. A method according to claim 1 wherein said first portion comprises a bolt-like
component having an enlarged head portion at one end and a threaded tail portion at
the other end and said first portion is passed head first through the hole in the
substrate.

25
3. A method according to claim 2 wherein the support means comprises a shaft

which is threadedly engaged with the first portion of the fastener by way of a second
thread portion on said tail.

30 4. A method according to claim 3 wherein said second thread has a smaller

diameter than, and is of opposite hand to, said thread used to tension the fastener.
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5 6. A method according to any one of the previous claims wherein the collar

comprises two rigid halves joined by flexible hinge portions.

7. A method according to claim 6 wherein the hinge portions are formed by a
flexible material applied to a face of each half of the collar said face being at right

10  angles to the axis of the hole through the collar.
8. A method according to claim 7 wherein the flexible material is an elastomer.

9. A method according to claim 8 wherein the elastomer is applied to a recess or

15  recesses let into each said face.

10. A method according to any one of claims 6 to 9 wherein prior to said
installation, the flexible hinge portions are supported by thin rigid webs which are
fractured by a user before the collar is folded around the support means.

20
11. A method according to any one of the previous claims wherein said support

means comprises a shaft of a tool having a notch or notches onto which the collar

latches.

25 12, A method according to claim 11 wherein the shaft is thinned where the collar

latches on.

13. A method according to claim 12 wherein the thinning of the shaft is a
flattening.
30
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16. A method according to any one of the previous claims wherein the collar has a
boss or other axial protrusion which engages into the hole through the substrate when

the fastener is tensioned.

15 17. A method according to any one of the previous claims wherein a sleeve is

fitted inside the hole around the fastener.

18. A method according to any one of the previous claims wherein a washer is
provided between said nut and said substrate and as the fastener is tightened, a boss

20  on the washer engages into the hole through the substrate.

19. A method according to any one of the previous claims wherein a washer is
provided between said nut and said substrate and the surface of the washer in contact

with the substrate is roughened to increase the friction between the washer and

25  substrate.

20. A method according to any one of the previous claims wherein the surfaces of
the collar which contact the substrate and said first portion of the fastener are
roughened to increase the friction between the collar and the substrate and between

30 the collar and the first portion.



