18 Septenber 2006 -1- Coupling Device Field of the Inventhrs §é‘&eﬁil§tﬁeﬁ06
I nvention relates to the coupling of bars, wires and cabl es,

particul ar but not exclusively, to the coupllng of relnforC|ng bars used in
structural concrete. Background to the Invention There exists within the
art apparatus and nmethod for coupling reinforcing 10 bars used in
structural concrete, such coupling connnnl% I nvol ves the use of a tubular
steel coupling body or sleeve configuredito receive end portions of the
reinforcing bars. Typically, the bars are held in place using a nunber of
engagi ng bolts which engage into th€Gosplihgd2avicé t he bars wedgi ng t hem
agai nst an inner surface of the tubular body thereby providing a couple.
15 In particular, US 5,046,878, GB 2220241 and EP 0554972 al | disclose a

rei nforcing barFfé‘?#B‘f'tE‘@hﬁbé?&i%W as detailed with reference to Figure 1

herein. Figu rates a cross-sectional side el evation view
of a bar coupliTige pyserdrinfandiod refateshto tha coupling ofi htysamre‘a @ngatables,bnl ar

body 102 lurality of 20 enga 103, . at t on I, n urfa e 104
and an |51nePg§8P%5PEYTB{S‘?XC?%‘@%F'8 PB”I?IH'@?}J org|ntg ggﬂdﬂ aﬁ’&?{t’ 100,
el ongat e t upgh@bidody 102 receives reinforcing bar end portlons 101 such
t hat engagers 103 are adjustably positioned through the tubular body 102
and serve to wedge bars 101 agai nst gripping surface 104, gripping surface
104 bei ng wedged, jn tur i nst .inner 25 surface 105, thereby formng a
coupl e. Accor di #§ZEdr VERHODI t h reference to Figure 3 therein, the

gri ppi ng surf aceRefB¥xisR mﬁuﬁﬁﬁeaeﬁt gggyr%&@é)bﬁdnham for %uﬁmg?ﬂéihﬂﬁmh@e

|l ength of the tubular body, these ribs bein rovided wt rofiles so as
to key Githt obarmst usesbirt afeucrtw@époe@ref@cs@cbfcqumn@ @bmrmnlbmh@sdhen@e of a
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reinforcing bars. Typically, the bars are held in place using a number of engaging
bolts which engage into the sﬁrfaces of the bars wedging them against an inner
surface of the tubular body thereby providing a couple.

15 _

In particular, US 5,046,878, GB 2220241 and EP 0554972 all disclose a
reinforcing bar coupling system as detailed with reference to Figure 1 herein.
‘Figure 1 herein illustrates a cross-sectional side elevation view of a bar coupling
system found in the art comprising an elongate tubular body 102, a plurality of

20 engagers 103, at least one gripping surface 104 and an inner surface 105.
According to the prior art coupling device 100, elongate tubular body 102
receives reinforcing bar end portions 101 such that engagérs 103 are adjustably
positioned through the tubular body 102 and serve to wedge bars 101 against
gripping surface 104, gripping surface 104 being wedged, in turn, against inner

25 surface 105, thereby forming a couple.

According to EP 0554972 and with reference to Figure 3 therein, the
gripping surfaces may be formed as adjustably placed ribs extending the length
of the tubular body, these ribs being provided with profiles so as to key into both

30 the inner surface of the tubular body and the reinforcing bars. According to an
alternative embodiment and with reference to EP 0554972 and Figure 6 therein,



18 Septenber 2006 -2- 0 the ribs may be forned integrally W%éﬁl@lﬁbﬂ?‘é@rﬁ
body and project outwardly from the tubular body inner surface towards the
center of the coupling device. According to both enbodi nents the
reinforcing bars are configured to sit on top of the ribs so as to be
positioned away fromthe inner surface of the tubular body. 5 US
5,664,902, US 5,909,980 and US 6, 202, 282% discl ose an el ongate tubul ar body
configured for receiving end portions of reinforcing bars in a simlar
manner to thatibs ey bd fsinridntegraliyhwitie ey lbakr bodiriapdpeojgcheuteiandip fdm
associated prior art. In particular, these latter prior art docunents are

not concer fRel Puigrt brdyi onaToSUERSH teWagdsy the prardes @f f thee ceupling devige: o
engage i nt el | plap rad . t : el t he
Cubal'ar bodyoPing & baltfRbonithntsifb tirfbrbin Bors ke ontGlied o' b p L1

t he rei nf ot tngribsiss asfto bequsitpnedgganiearn thy innenesudagaof thg toblles bady.
wedged against a portion of the inner surface as detailed wth reference
to US 6°202,282 and Figures 3, 4 and 12 therein. Through the 15 provi sion

of 2 non-cyl i Nqfd Gabeh 009! (%81rS.308,080N 8k CUBS BIANIBHA S/ FC USRI,

wedged agai nst screet regions of the inner surface of the tubular body.
As such, altubylar bodywaconfippredrdot secetving eind portimsvaf retdersingf bars dio @psimilgr

device being configured t. e the reinforci ba agai nst_at | east one
ner - sur  agahreio st drschipdEpve Wi refarenet f3 ERuE] helR A aonte . x
Wi th r espegiot @rtain patiRiuldraiedl 15t Re 20 dddiendré BIORET dshoRiad with the
Accordingly, the inventors have identified nunerous disadvantages

associ 4f ed prpvisiopuefha caripping gutface cesfiguiggdta angage dirte thgnteinfeeang hiass

above, these.jncl .25 e . LOr. ar
coupling di@f'@eé ﬁﬁ??lf@i%fgéeﬁ@’ﬁ%ﬁ?%ﬁ% ﬁ)[/yb ﬁ %?Wlﬁsbg)r%%@%ﬂnﬁp !Hg 5} ﬁg}]l- engt h
of the tubwyhtidrivadjhrs surfabasuehtirat theoemfoicihgsbis! follonwiig Bagagerment by
response to an applied tensile |oad. Bar sljppage within {he coggl r . body

. | , :
i s a resul theengagingdiolisiaiemgdged-agaiasia Haﬂﬁayoafﬂhewmreﬁu Rrasceetajied
particul ar ’wiw‘ﬁéf%etn%@ th! 98 @}Qﬁz,‘z’égd&%rﬁPF@rés 8" UPRIdd2SHEFACE THBGgRMe are
oslip 0] I rstly,

suscepti bl e as a result
15  provision of a non-cylindrical inner surface, the reinforcing bars are seated and .

wedged against discreet regions of the inner surface of the tubular body.

As such, all prior art documents identified above teach of a coupling device

being configured to wedge the reinforcing bars against at least one inner surface

20  of the tubular body, the surface(s) being flat or convex with respect to an outer
radial surface of the reinforcing bars. Accordingly, the inventors have identified
numerous disadvantages associated with such coupling devices found in the art

and identified above, these include:

25 » A common problem encountered with prior art coupling devices utilizing
non-integrally formed ribs extending the length of the tubular body as
illustrated above, is substantial bar slip in response to an applied tensile
load. Bar slippage within the coupler body is a result of poor or minimal
reinforcing bar — coupler contact. In particular, where the ribs are used

30 as a gripping surface, the bars are susceptible to slip as a result of firstly,
points of contact between the adjustably placed ribs and the coupler




points of contact between the adjustably placed ribs and the 1gog@hRinbdt 2006
Sept enber 2006 -3- 0 body and secondly, points of contact between the

adj ustably placed ribs and the reinforcing bars. The utilization of
gripping ribs, in the formof insertable ribs, within the 5 tubular body
necessitates a substantial anount of care be taken when assenbling the
coupling joint so as to ensure the ribs_gre?not displaced fromtheir
nmountings (light weld) on the inner surface of the tubular body. The

di spl acement of abedpandisebomdly soihtshefl cohtdun detweery tHecadjLstablypacad Ab&Ct
bet ween an end portion of a reinforcing bar and the rib at a 10 region
where the bar is #RdikpiteiRferging Baishe coupl er body. If rib displ acenent
does occur then either, the joint needs reassenbling or if wundetected, the
joint is weakened yet further due to the incorrect alignnent of the
rib(s). 15 A pr oTrhé&dmgatiqmpbthppm@ aibe, irt W b wf feeptabRi figs, viigHim thevhi ch
S Iocat ed away fromthe tubu body i1 nner surface and towards the center
of the Scoupl i ng tbwiar @Wq%?%'t@ﬂeétﬁ)ﬁﬁ?@amlﬁrﬁ%'ﬂfr@‘ ce hestakep whem t hat

el ther sophi st i cabechrhid 78 dRliRGiACE e b YR Wb phllpBa o,

integrally forned romt I nner surface 'or non
i ntegral |y for nmedfrombiheivmaintimge (Iagtﬂmial@)fdrethetihaerfanfmlomh@tuumm hctdyul ar
body. In the case s, are provided it

I nte
o Lo pesen eThE i SpBeamEBt B b i the tubHlar adk: e desilh fioR
body resul ting ul b4statehunidbnaflerd Eoﬁ[ornebﬁﬁofe%fﬂﬂzlﬁ&‘baF%Haﬂmb B &

correspondi ng weak | ornt. Through the utilization of | at or convex
gri ppi h@ surface w@gion r\elwecthet doart ise intepgiuged oint@ rtheu couler dfodyhe If rib

i nf [ b , Jnni mal | hi,e b h d
and the 1ot nf or o AP REPGeE 8RRE g ey GHRc ey B P Sress e nelkrsT 1 r om

the reinforcing bangetbétednahe joint is weakened yet further due to the incorrect

alignment of the rib(s).

15 o A profiled gripping surface, typically comprising teeth, which is located -
away from the tubular body inner surface and towards the center of the
coupling device requires elaborate manufacture, or assembly in that
either sophisticated tooling is required to form the tubular body having
integrally formed ribs which project away from the inner surface or non-

20 integrally formed ribs which are added after the formation of the tubular
body. In the case where non-integrally formed ribs are provided it is
common to observe incorrect positioning of the ribs within the trubular
body resulting ultimately in poor rib ~ reinforcing bar contact, and a

corresponding weak joint.

25
+ Through the utilization of a flat or convex gripping surface with respect to
the radial outer surface of the reinforcing bars, minimal contact is
achieved between the coupling device and the reinforcing bars resulting
in reduced loading force transfer from the reinforcing bars to the
30 coupling device. Additionally, the absence of teeth on the gripping

surface(s), being in reduced contact with the reinforcing bars, does not

provide for a strong couple.



30 coupling device. Additionally, the absence of teeth on thegisémaidisbr 2006
surface(s), being in reduced contact with the reinforcing bars, does not
provide for a strong couple. 18 Septenber 2006 O -4- As a consequence of
this poor reinforcing bar - coupler interaction, at the gripping
surface(s), penetration of the bars by the engagers is required so as to
increase this interaction. This in turn_greltes additional 5 disadvantages
in that due to the penetration of the engagers into the reinforcing bars,
breaki ng of the bars is experienced within the coupler body in response to
a sufficiently high loading force applied |aterally to the reinforcing
bars. 10 The pt‘esfgﬁta Fenassitienae e deiaviencs rethfergingebar am@uples interastioReahbove

el ow  Summary et RAPRRICRTAS HerReaidl of e R RETe Ehilbis J7 < "

coupl i ng devi ce frruiredgbiastorincrebss thiv ihterbatibar Fhisvin tas crestes additidnal
providing an increased interaction between the reinforcing bars and the
coupl i ng devi ce v‘?‘ﬁa‘é‘faﬂt%%%ﬁ iy Hat dusetos e genplatinn olitheeBgagRysi intoied on
the inner S“rfacereﬂ{fo&!ﬂq%b%@%}rﬁa ih’é’%‘f%ﬁe BAAY| C@ﬂd’ér%%&&' within tl{ee&?u'rpiénng end
portions of reinforcing™ars. e provision o e recessed gripprng
surface conpri si nigpdy il espbhsy tofa sufficibntly highslobdiegrferoe appliedglateaally to be
seated 20 correcttbé wi thin the tubul ar body thus maxi m zing contact and
interaction bet weth I¥YCINGiBASr ci ng bars and the coupling device. The
provi sion of at |east one recessed gripping surface being forned on the

I nner surface of the elongate tubular body allows for both reliably strong
and efi®ci ent ddepbrasgnbfinventiehoeoieayorydosaddessranchpvecame thepaboveof t he

Po 7o t il sfihGriadeS bYABRLR < PG G d@ai G iR ofpl ' P
the joint is stronger than the bars being joined. According to a specific

i npl ementati on of the present invention a joint is provided
Summary of the Invention

Accordingly, the inventors provide a coupling device for coupling reinforcing
15 bars, wires and cables, providing an increased interaction between the reinforcing -
bars and the coupling device via at least one recessed gripping surface
positioned on the inner surface of an elongate tubular body configured for
receiving end portions of reinforcing bars. The provision of the recessed gripping
surface comprising a plurality of teeth allows the reinforcing bars to be seated
20  correctly within the tubular body thus maximizing contact and interaction between
the reinforcing bars and the coupling device. The provision of at least one
recessed gripping surface being formed on the inner surface of the eldngate
tubular body allows for both reliably strong and efficient coupling of reinforcing
bars. According to one aspect of the present invention there is provided a
25  reinforcing bar coupler configured to join the reinforcing bars (rebars) with no
weakness in the joint, i.e. the joint is stronger than the bars being joined.
According to a specific implementation of the present invention a joint is provided
where the joined bars when put under a tensile load, break in a region outside the
coupler joint. In addition, and in response to an applied tensile load, the joint

30 does not slip by any substantial amount.




where the joined bars when put under a tensile |oad, break |r13asé]ﬂgh%r2006
outside the coupler joint. In addition, and in response to an applied
tensile load, the joint 30 does not slip by any substantial anmount. 18
Sept enber 2006 -5- 0 The provision of at |east one recessed gripping
surface being formed integrally with the el ongate tubul ar body m nim zes
the manufacturing cost and elimnates pgob?ens encounter with in situ
coupling assembly identified above with regard to non-integrally forned

ri bs, providi ndiiengredsionvse at dbasit ops- I%lcégsecﬁddmpﬁ'lg B0rfad$ Wikl FBrrh&d one
aspect of the present |nvent|on there is provided coupling device for

coupl i ng r dniggRllyi widh e slengsie ituowar b@‘t‘llﬂ ninizeE the ma%@ﬁwﬂm ggst and an

el ongate t ars;
ot Toast ondriisieBCtpleate CRESlMoP I BB cofBing assinEly” BBLRLY Bl
tubul ar  bawith rédard tpl norsintégrally fengabebs, previding st hiore pobudti omerte
through sai d tvbul ar body; at |east one recessed gripping surface being
formed 8n JBNGIBE. | east one 20 face and extendi ng longitudinally on said
at | east one face; a plurality of teeth forned on said at | east one
recessed gripping surface, said teeth configured to grip said reinforcing
bars in responsﬁe:cbuﬁla@ tengagi agpext ofs thal me$m1to'rrméntiprbethereby’s smb'ddedimal ity
of engagers; @_I oug) 8 [glew ce. har acteri se n,_t hat at acro
section of CO4P QU‘B‘?IY'% 5d{OLRRINg af?'”l Py (h?ésr% s'Bd S §PP Ingong ‘?ace

defines an ghgpring circle haV| ng a central point positioned off-set
relative 30 to a central point of a cross section of said tubul ar body.
10

an elongate tubular body for receiving end portions of said reinforcing bars;

at least one face extending longitudinally on an inner surface of said tubular
body;
15
a plurality of engagers being adjustably positioned through said tubular
body;

at least one recessed gripping surface being formed on said at least one

20  face and extending longitudinally on said at least one face;

a plurality of teeth formed on said at least one recessed gripping sUrface,
said teeth configuréd to grip said reinforcing bars in response to an engaging of
said reinforcing bars by said plurality of engagers;

25
said coupling device characterised in that:

at a cross section of said tubular body said at least one recessed gripping
surface defines an arc of a circle having a central point positioned off-set relative

30 to acentral point of a cross section of said tubular body.




18 September 2006 -6- According to one enbodinment of the pHgs§ditember 2006
I nvention there is provided a coupling device conprising a pentagona
cross-sectional configuration having five |ongitudinally extending faces.
Two gripping surfaces may be forned on two of these faces being in a
substantially opposed region of the elongate tubular body 5 relative to the
plurality of engagers. Accordingly, the geioforcing bars are configured to
partially sit within the two recessed gripping surfaces naintaining an

ext ended cont acAcotirdifg ttb eor@ empotinsntrdfane présshtaaearitdnigieve i proviisd Ang
device. Due tqQ the secured positioning of the reinforcing bars within the

t ubul ar bodSPUPliRg dewieg £aMIIsigha peniagenal cress-saetianal eanfigiratiemhaviag fiveul ar

body and i ant: el ci ' t cQupl e
bei g cont | SRRy SBcIRG A, Jr8 g FiEEe it B fordiedl 67 21
second enbatiese fdcesfbdihg i aestbstantiaiheopposed Fegjich bﬁthepélon?ﬂ%duﬁulaﬁbbﬂy ng
devi ce conprjsing, a substanti al lé circul ar, cross-sectiona 15

conf i gurPat i"§RMNRel%kithe (Rlaralith &f Sngadsee cowpPIdly.athe dginforeggbatsdianal | y
tendi ¢ . - ) e F qi
2 subst ant o BeRal NG RS AREtsd bRPbTY SAapas eRnE AR ) "

t he pl ural iegendsid eosrdaciewish thegopping gutfaceshasd secomithgiyrtied complingtdevice.

i nf i b figured t t. rectl i thin. th | i
dovi co. wi ¢ TR 9 B Tec e padtiafing 4 nEryng bardethrbe SoeRessd. iher ci ng
bars wi t hi neridagefd Bith iveOpSsithichf adilidted HIAGE T miéMS&Wsnaq%PdrE@'tue

adj usted through the tubul ar body and into/onto the rei'nforcing bars
wher eb} Oextreinfiesgingdrara dhelieby fameinga siseng couplediaiie configyreth 4o prevent bae

el ongat e t%ﬁﬁéﬁsﬁgﬁ@%{igwe coupling device thereby formng a strong

couple. 25 urther specific inplenentation of the present
I nvention a strong couple/joint is achieved and mai ntai ned through the

utilization of a tubular body having any geonetrical cross-sectional
configuration WM&PEliRg toegssebond qrabedigienl ¢fi Hin myesents kwentien rhereeds on at

least one 136684 4 NBublf§ deitte’ 86fprising a- substantially circular cross-sectional
‘15  configuration wherein the inner surface comprises a single longitudinally -
extending face having at least one recessed gripping surface positioned in a

substantially opposed region of the elongate tubular body relative fo the plurality

of engagers. According to this second embodiment the reinforcing bars are

configured to seat correctly within the coupling device without resort to manually

20 adjusting placement of the reinforcing bars within the coupling device. The
engagers 'can then be positively adjusted through the tubular body and into/onto

the reinforcing bars whereby extended contact is made between the reinforcing

bars and the elongate tubular body, the coupling device thereby forming a strong

couple.
25
According to further specific implementation of the present invention a
strong couple/fjoint is achieved and maintained through the utilization of a tubular
body having any geometrical cross-sectional configuration where at least one
recessed gripping surface is formed on at least one face of the inner surface.
30

According to specific implementations of the present invention a coupling
device is provided having a reduced length and diameter to that found in the art.



30 According to specific inplenentations of the present invenigiSdht@mber 2006
coupling device is provided having a reduced | ength and dianeter to that
found in the art. 18 Septenber 2006 -7- Additionally, a coupling device is
provi ded, as described herein, being configured to engage the reinforcing
bars at the gripping surface(s) such that the core surface of the
reinforcing bars (the surface not including the ribs fornmed on the
reinforcing bars) is not engaged by the gripping surface(s), the gripping

of the 5 baxgditthdliyeaBouphidievivs iepRivided) el Hbsprillyd Herbimbeity Easfiguted h the
ribs of the reinforcing bar. According to specific inplenmentations of the
present i nienéngageathe relafarcigebarsc et dkel giinbig syrface®Ehcucheihat dhprdose a

radi us of ' ' .t i f curvature of
he core sorrisge tingeMerchibobadine stitabaiBtinilod Bie s Prgfed '

rei nf or ci ngeldasing bars) dslinet epljaged \bat theegippibd suifdce@),Nther giptond af She
including the bar ribs at a cross section along the length of the bars.
Accor di Ag tRAra Bvuthengrirpisg exurfase(9)nkeing dyevded e rentgst with e fiks of the
surface(s) S adi P i i to a
ong ¢ uds ndPTRg e B Sfodring s Spatine YRRt S PR TRt 3,
curvat ur e riegstbenes gemssed grippind ssrade mayatmpeseofa mdivsibEcusatdradseing t he
rei nforcin a{?s al a cross-sechtiog of .the rﬁi nforci%}g bars. As such,
contact betSHRSRNRYY §AVALPR radivs of spoptyrLiithe core SHIArR PhineFIRIorGing ¢ he
cor r espondiggs Giti RIS 8EERML oPlnd REnIEiRG LS T 3848 )of c%mameeaggﬁt%over
at |least one |arge portion of the core surface of the relntorcing ars.
VWher eb¥0 i einferpivgslkarsdnendipgdhgi ey ridfs athe aresssectionnajobautise tngthef the
plurality ,of engagers, a strong couple is achieved and maintained due to
this exten&)@(ﬁ' contact. Alternatively, the radius of curvature of the at

| east one recessed gripping surface may correspond to any radius of
curvature being greater than the radius of curvature of the outer surface
of the reinfor AG¢grding {0 afudherraspechef theqrresantdvantien the ariepiog syrfaees) up to

2uf3>;'t L“rlg‘ \Rby BomBrisE SRBARIS S v Aul SEEGding PEHEhARAND fioh§ith AfhURGET
15 of the elongate tubular body, where the radius of curvature may be equal to a -
radius of curvature of an outer surface of the reinforcing bars at a cross-section of
the reinforcing bars. As such, contact between the gripping surface(s) and the
reinforcing bars, and the corresponding gripping effect of the gripping surface(s)
is extended over at least one large portion of the core surface of the reinforcing
20 bars. Whereby, in response to an engaging of the reinforcing bars by the plurality
of engagers, a strong couple is achieved and maintained due to this extended
contact. Alternatively, the radius of curvature of the at least one recessed
gripping surface may correspond to any radius of curvature being greater than
the radius of curvature of the outer surface of the reinforcing bars at a cross-
25  section of the reinforcing bars up to a maximum value corresponding to a circle

having an infinite radius of curvature.

According to a further aspect of the present invention the plurality of teeth

may extend substantially transverse to the elongate tubular body or may be

30 formed as screw threads or alternatively termed helical threads, such teeth being
formed preferably as ribs or ridges along the gripping surface. In addition, the
plurality of teeth may be hardened with a hardness greater than that of either the




According to a further aspect of the present invention the pligrgépterisdr 2006
teeth may extend substantially transverse to the el ongate tubul ar body or
may be 30 fornmed as screw threads or alternatively terned helical threads,
such teeth being formed preferably as ribs or ridges along the gripping
surface. In addition, the plurality of teeth may be hardened with a
hardness greater than that of either theglB8oSeptenber 2006 _8_ o elongate
t ubul ar body and/or the reinforcing bars. The teeth nay be fornmed as

ridges, thesengatdaebulxboadiama/c g r‘errmctr?ebér@nerhétereftmeapbetfa%éwbgl ar
body towards the centre of the tubular body. In addition, ‘at a

cr oss- sect i ifgasn thegehridaes exieadinagaway fieen thel iues)surggenf therttbular bady or
unsymet ri ' a 0f N W]yl
thore s priouars M Selirbibe o fubtiat By "IN Sekyn, 140 PESSgbuimiiglbg
conpri se diaeomatidgadhe oidge@)may b eymnidtdcat or uaggmpetidabns bei ng
configured for a different engaging of the reinforcing bars. This

di ff erent engagi ng of the bars including an engaging onto 10 and into the

reinforcing bar&c&*dihg%gé fﬂféﬁ‘id&”ésda%g oP e bplsint Er?\!en%ﬁgfﬂ{ef‘e is?Broviled gr

conprising a first type portion nmay be configure 0 engage on
t he rei nf oraiupding alesicenviherebrtherdargiity of @mgagersecbmpiise differst eddqortidris, d

t f [ be .. fi dt [ th i nf ' b .
The uti | 5 PO tesFte RN BEORR inG  cRTRUERE AdF A ihrenf enrang ehdfe " °
portions a'He%rddbewl%uWhigmiﬁéeﬁ?éhﬁégiﬁ%’ pf’ﬁ#é‘bé#s”inbﬁ&@ir@%‘rﬁ)!ehgﬂ?@g onto

reinforcing bars follow ng a maxi num ['oading force or tensil d applied
t o t helfei ranst ditagtheareinfarcing ibaraibyl thesdifferantognd pertiansi nfor cxagier an

et mum | oc1SRer e B e BT phifeH oo B riusilbhaadi vt g o
one aspect toé relfoirgsbalts While ahi @nigager ebnfigurednbitrour &stond drethitiaype 29 t he

coupling of reinforcing bars _follow ng the application of a _nmaxi num | oading
force, wher@ichreienFasy ke sentigured do epgage indo e revefgreiig harsoatheytilizatier

oot e Ene S SRRl ey TR SAEPONEE 0300 Bupes, o
t he ul tbmatdevieen® maintain the coupling of reinforcing bars following a maximum loading -
force or tensile load applied to the reinforcing bars wherein at least one of the -
reinforcing bars breaks in a region outside the elongate tubular body following the
applied maximum loading force. As such, a coupling device is provided
according to one aspect of the present invention which is configured to maintain
20  the coupling of reinforcing bars following the application of a maximum loading
force, wherein the maximum loading force is defined as a loading force which
results in the breaking of at least one reinforcing bar in a region outside the
coupling device, the maximum loading force corresponding to the uliimate fensile
strength of the bars.
25
As will be evident to the person skilled in the art, the coupling device as
described herein is configurable for use in the coupling of cables, wires, bars or
the like both used within the field of structural concrete and any type of use not
limited to use within structural concrete.
30
The elongate tubular body may be described as a sleeve-like body or

receiving body configured for positioning over and about the bars, wires or cables



strength of the bars. 25 As will be evident to the person skifgl & tehbdi®2006
art, the coupling device as described herein is configurable for use In
the coupling of cables, wires, bars or the like both used within the field
of structural concrete and any type of use not limted to use within
structural concrete. 30 The el ongate tubul ar body may be described as a

sl eeve-1ike body or receiving body confjigured for positioning over and
about the bars, wires or cables 18 Septénber 2006 g_ 0 so as to provide a
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ont o, partlally into the bars, wires or cables so as press or
abut theé smew@iedswedaélg sedaea)ed Fpri pmmglesdheamanaofommgagmg may a

further as S ntl e iLs

devi ce for %%HL% | ngqﬁgﬁ o egﬁageg\f) §ﬂ’ é{%@ Pﬁ't'{’)ﬁeﬂ% FO H?ﬁwé:'g’oﬁ% qgg%l Vi ng
end porti oarf wires corbaabsles 1o @sptdllmddfgby p?és@fwaélﬁjtsth@e*s%eaggéiﬁélamé’

posi tioned t hrough said tubul ar body or engagi ng said bars; recessed

gri ppi ng sUie¢eRsedi HPPHIGEHIEEan i nner surface of said tubul ar body and
extending longitudinally within said tubular body; 20 a plurality of ridges
formed on said recessed gripping surface; said coupling device

characteri sed MCDMQ t@% &Erttier raspget of treaprbsphtiinvehtion dherel igge6vigsd ends

transverse to
couplang ge\ﬁce Por coupllng bars comprising:

an elongate tubular body for receiving end portions of said bars;

15 a plurality of engagers being adjustably positioned through said tubular body -

for engaging said bars;

a recessed gripping surface indented on an inner surface of said tubular
body and extending longitudinally within said tubular body;

20
a plurality of ridges formed on said recessed gripping surface;
said coupling device characterised in that:
25 each ridge of said plurality of ridges extends transverse to a longitudinal

axis of said recessed gripping surface;

wherein said recessed gripping surface is configured to seat said bars within
said tubular body and said plurality of ridges are configured to grip said bars in
30 response to an engaging of said bars by said plurality of engagers.



axis of said recessed gripping surface; wherein said recessedgigh hgge
surface is configured to seat said bars within said tubular ody'wé sa 20(?6

plurality of ridges are configured to grip said bars in 30 response to an
engagi ng of said bars by said plurality of engagers. 18 Septenber 2006
-10- O According to a further aspect of the present invention there is
provided a coupling device for couplinggass conprising: a tubular body
for locating over and about portions of said bars, said tubular 5 body
havi ng an i nnerAcoardingdo a fyrtheradspet of tes pageant ivamignatiers isplovided a
posi ti oned thr h, sai d tubul ar bod far. engagi ng said bars; 10 a
plurality of4'y éé’?‘ﬂcﬁ gheHpling baks éomHH%'F’gsurface and ext endi ng

|l ongitudinally within said tubul ar body, each ridge of said plurality of
ridges extending transverse to a longitudinally axis of said tubular body;
said coupl i ng detusdardicslydort lmcatingl over afthaboutigoritnsaotsaid bagse chidtubafarsai d
t ubul ar d%qsalgg r|d es define an arc of a circle having a central point
posi ti ori?ed qY-leeng @ éH'I%U{fB % central poi nt of a cross- section of said
tubul ar body; 20 wherein said ridges are configured to grip said bars in
response to an engaging of said bars by said plurality of engagers. Brief
Descri ption of 2 plkirayael aegagess beingadistakly postdiensd dmsiugh said tubelar vodnt i on
and to sho y be carried into effect, there will now be
descri bed ﬁgpgﬁéﬁﬁgéggﬁ%ﬁ only, specific enbodi msnts, met hods and
processes according to the present inventi on with reference to the
acconpanyi ng draw ngs .in illustrates a cross-sectional

si de ef8vation @ SNUGHItY, Cﬁr r’@@esar*ﬂd@'@iﬁﬁl pﬂgsa@e\mf@%‘ sudack: parshtrxtendiog
longitudinally within said tubular body, each ridge of said plurality of ridges
extending transverse to a longitudinally axis of said tubular body;

said coupling device characterised in that:
15
at a cross-section of said tubular body said ridges define an arc of a circle
having a central point positioned off-set relative to a central point of a cross-

section of said tubular body;

20 wherein said ridges are configured to grip said bars in response to an

engaging of said bars by said plurality of engagers.

Brief Description of the Drawings

25 For a better understanding of the invention and to show how the same may
be carried into effect, there will now be described by way of example only,
specific embodiments, methods and processes according to the present

invention with reference to the accompanying drawings in which:

30 Fig. 1 illustrates a cross-sectional side elevation view of a prior art coupling
device;




0 -11- Fig. 2 illustrates a plan view of the coupling device fgubspRmiabhos

according to one aspect of the present invention; Fig. 3 illustrates a
cross-sectional side elevation view of the coupling device 5 according to
one aspect of the present invention; Fig. 4 illustrates a cross-sectional

side elevation view of the plurality of teeth being forned on at |east one
gripping recessed surface according to ope apect of the present
invention; 10 Fig. ba illustrates an end view of the coupling device

according to orfEig. 24loetratesfa plae Ve e caupting idevicefiBulabbody hstdrainges an
end view of the coupling device according to one 15 aspect of the present
i nvention: 9gAaskect of therpresert invertiofhect i ve view of the at |east one
recessed gripping surface being formed on an inner surface of the coupling
devi ce according to one aspect of the present invention; 20 Fig. 7
illustrates a pgagspdustratsva emwssfsectienaltsideeakvatine vicacsthetoupiimptisdce

surface_being forned on an inner surface of the coupling device according
to one 5as&é%?"ﬁ'ﬂg‘f%“%@ée%ﬂtoqﬁmemseahen@eﬂ%g. 8a illustrates an end view
of the coupling device according to one aspect of the present invention;

Fig. 8b illustrates an end view of the coupling device according to one
aspect of the prigstilusiratesrst cross-sgotidhal side elevaiin dewwof dhe phsaslitg of tdéetinal

o e oot ) ey Kb b e BRb e bsReed S0HSEd Fodchahto B SRpedt 1
of the present invention;
10 _
Fig. 5a illustrates an end view of the coupling device according to one

aspect of the present invention;

Fig. 5b illustrates an end view of the coupling device according to one

15 aspect of the present invention;

Fig. 6 illustrates a perspective view of the at least one recessed gripping
surface being formed on an inner surface of the coupling device according to one

aspect of the present invention;

20
Fig. 7 illustrates a perspective view of the at least one recessed gripping
surface being formed on an inner surface of the coupling device according to one
aspect of the present invention;
25 Fig. 8a illustrates an end view of the coupling device according to one
aspect of the present invention;
Fig. 8b illustrates an end view of the coupling device according to one
aspect of the present invention;
30

Fig. 9 illustrates a cross-sectional side elevation view of the coupling device
according to one aspect of the present invention.



Detail ed Description of the Best Mdde for Carrying Qut the | nNe8ipRMmbelSIcH
w Il now be described by way of exanple the best nobde contenplated by the

i nventors for carrying out the invention. In the followi ng 5 description
nunmer ous specific details are set forth in order to provide a thorough

under standi ng of the present invention. It wll be apparent however, to one
skilled in the art, that the present inugntd on may be practiced w thout
limtation to these specific details. In other instances, well known

met hods and structures have not been described in detail so as not to
unnecessarily opscyre the present invention. 10 Referring to Figure 2

herei n there i sEZEiANge LURSEIPUC g, Begt Modenlor Carrying Qut the Inventien
according to t eGlifil Gl r@é%tc'nf e pr ' ntiaop.  The
coupl i ng devi cgﬁ}%r% coll;lrpﬁ%vg@egn e gf?\%@lt 89tu | ar %8%3'&)%0@48;353&@@@ of
| ongi t udi natontempiated byothes irk@ators dom carping abitytheoinaeritbrholle tR8Xoll@giagr di ng

to the 15 specific inplenentatign of .the present invention. The elongate
tubul ar ocdPSRton SURSTTNS. coee 6 delah e SELML Qe [ Provideon taprongh
conpri ses e H R npddft senall ' :

rei nf or ci n?lﬁ({ﬁ%ﬂaﬁ%ﬁ@aﬂéﬁ? pr OV|ﬁj eﬁtlgﬂ'f P i\@iI gﬁtsd %Etld Ee?rt\g]tg W%i" %Eg%%? S%( H'8d| oad
appl i ed. Thindbgrart, Keatctherpresentt inkention maghbe p@ttitdotnithavkelimitaicredthese

21 ow an’ crbT oA MLothe? FREGtoadr wel KanndmburE AL ea e

5

v

Wi t hi n eachbdu gestfibedon dstdiled 4 RbtftBaMNBLELS Y biSERé Me SlesbhEingbmRaAL €
tubul ar body 201. According to the specific inplenentation of the present

i nvent it8n each of 25 the longitudinally spaced hol es 202 are provided with

screw t hreads | I gu : gag | th correspandi ng screw
threads of an g@%&gﬁ %Q%OF?IQU ce)’rg é%%é@v?h%%s%t ﬁlg%fé%tege%tplgplve\gl Bﬁéﬁ% har
el ongat e t ulmipling bedige 2@toidingtothedg@cliie! implsife@foh of i SrREEALINUESLIO
al l ow i nsertion and remgva i n, which when ositioned centrally

. of a
wi thin sai d'R§ 6A4RING deiice 398&5’6’9&&%@@@{6@@9?‘%@#“ hasye?01, 5 plusalisy of t he
tubular bodyndgitkindy spaebeMeRls Z8P8nd a centrally located hole 204, according to the

15  specific implementation of the present invention. The elongate tubular body 201 .
is manufactured from a steel or similar material and comprises a sufficient
thickness to enable a secure coupling of reinforcing bars 101 and to provide
sufficient strength to carry the load applied. Through the elongate tubular body
201 there are provided a plurality of longitudinally spaced holes 202 being of a

20  diameter to allow an engaging bolt, pin, rivet or screw to be removably positioned
within each hole 202 so as to interface with an interior of the elongate tubular
body 201. |

According to the specific implementation of the present invention each of
25  the longitudinally spaced holes 202 are provided with screw threads 203 being
configured to engage with corresponding screw threads of an engaging bolt or

screw.

Positioned centrally along the elongate tubular body 201 is provided hole

30 204 being configured to allow insertion and removal of a pin, which when

positioned centrally within said elongate tubular body extends through an inner
surface of the tubular body 201.




-13- o Referring to Figure 3 herein there is illustrated a cr@sSsS@pib& R06
side elevation view of the coupling device according to the specific

i npl ementation of the present invention. Coupling device 200 is
illustrated conprising the elongate 5 tubul ar body 201 an inner surface 300
at | east one recessed gripping surface 301 a plurality of engagers 302,
303 and 304. Adjustably positioned withiqgtie plurality of |ongitudinally
spaced holes 203 the plurality of engagers 302, 303 and 304 are configured
to engage the reinforcing bars to be coupled. 10 As is comon to coupling
devi ces found QQ Fhe art, end portions of the reinforcing bars are

recei ved at t heREIRHEIY dor Fighee 3hdeseint e de Hosiatedia onesssegtienajagjdes

302, 303 a : st - t - reint i ng.bars,
in parti cur%?%ﬂlgen tﬂ%r@gﬁ%&%{é‘%%ﬁﬁ@&@ﬂ‘?@ﬁ& | f'rfip%'ﬂﬁﬁ‘iraﬁ%%’tfat i on
of the presbetpresemtrinventionheCalplingl devceo?0® isgiligstrated @3mpsieMgane eléngiitd
conprise dif elre t eag portions 305, 306 and 307, where these end portions
are congi gut Hargpdié i ANdPRgE s Wyaldeastrne wcapepcomiRping syrfage 301

articul ar, i i e N} t 4 e : el rcing
bar s, “ond porang 0l ehoRge? 300 308 A O, (ENEBpARched Wit Fh
r ei nf or ci ngpluelity efohgitustinallyapeiced holed020ahithe plurdlityofr enhdgers 202 e3qmghdg

into the rejyf orcing. bars. According.to the, 20 ecific inplementation of
the pr esenteéql{]@rgnqqrglﬂuaedéﬁo&nggp&hg?elgﬁ)égag,bgrs F?'é‘iﬁﬁ% different end
portions are provided wherein the coupling device is configured to control

the penetration of the plurality of engagers such that the cross-sectional
area ofl0t he reiA¥ éF EPAYNPAtE Ghiuphing devisesuloundrinbibeyait.sendtpartiohs ofl théel ow

ol nt sl ondelieeigr LER I, ebleh, A s Tl Sulie T8 Ruief moay 28 s 7o
bar to cougherebpahgagber a0l 803tand 364 sirecadjistablyppeuimsiedt iPBnGhgd ke

present invention nd portions 305, 306 and 307 are configured with a
har dness grES¥UFINGnAA™S Wil PaBicuatetheiroghdt RofigRsH afceerginchria/ be specific

ForTher Ao hS o B A AL 1 o ), Yot
15 304 comprise different end portions 305, 306 and 307, where these end portions .
are configured for a different engaging of the reinforcing bars. In particular, end
portions 305 are configured to engage onto the reinforcing bars, end portions 306
are configured for engaging partially into the reinforcing bars while end portions
307 are configured for an engaging into the reinforcing bars. According to the
20  specific implementation of the present invention a plurality of engagers
comprising different end portions are provided wherein the coupling device is
configured to control the penetration of the plurality of engagers such that the
cross-sectional aréa of the reinforcing bars within the tubular body is not reduced
below a value where bar breakage within the coupler body occurs, that is any
25 point along the bars functioning below their ability to transfer load from bar to
coupler body. According to the specific implementation of the present invention
end portions 305, 306 and 307 are configured with a hardness greater than that
of the elongate tubular body and/or the reinforcing bars, in particular their end
portions.
30
According to further specific implementations of the present invention
positively adjustabie engagers 302, 303 and 304 comprise bolts, screws, pins or



positively adjustable engagers 302, 303 and 304 conprise bol 1Y, SEsteRSer 2006
pi ns or 18 Septenber 2006 -14- o rivets configured with identical end
portions for identical engaging of the reinforcing bars. According to the
specific inplenentation of the present invention the 5 elongate tubul ar
body 201 is provided with at | east one recessed gripping surface 301 being
formed on at |east one face of inner surfyacee 300, recessed gripping
surface 301 extending longitudinally on the face and el ongate tubul ar body
201. Recegsivets gronfipuregl suttf ddent@Rl érsd quuHidigiried idenigddl Pebdyingi of eh&i ng
bars, in pa{?tgi?cul r their end portions, in response to an engagi ng of the
rei nf or ci nd® "9“’93’31’@ the plurality of engagers 302, 303 and 304, in
particular their end portions 305, 306 and 307 according to the specific

i mpl enentation of the present invention. The centrally |ocated renovably

i nsertabl e pi n Accoptingi e the speaeffic mpleniMatiqrassi the phesemghinvemtion she f ace

300 and_t ubul b 201 t at. tral int 15 within tubul bod

201 ar 308 Aogtel e bodied CicriBrieBaiih eafiansseosrsatharpriaasiace

Y enot oo g THfintd o SoRklMBo TP r et iAfLA28R, FBGEMed g | ©
evl ces. ccordain ,

strength being greater than that of prior art
stronger slsggfage 130deexionying doxptudirally dedthel faceiang alongidtertuboldy body 201.

cross-sectiFgens an&/or the abilit fo a k. i ncreased torque .to each,
engager wi t I teauced gk s agﬂe%q Y (%E'%Wefihfoe%@ FIREINY RSN Mol es
202. Accor giapttar tﬁéi?%h@-ddrﬂkﬁxs@ﬂﬁbés%@ﬁséf&yaﬁ%nb@({;i@@?)f éﬁ% Finfardisg BBRSSy

greater than that of the reinforcing bars ow ng T he bars being seated
correctfPy pe pualityoftansaggrs Bedy303 madt3Mulimpapisiarrbeir msidnpontiensi30sd t o

25 deform undy ' Il . i L.thipn the. art . According

to a speci ﬁo@ | m@@fﬁgé@g@fm@%Sg)ﬁ@? ﬁ%ﬁﬁ? @i@ﬁﬁﬁlﬁﬂaﬁ%c}ﬁ ° PheS ghrblfagpon'body

conprises a greater yield strength and ultinmate tensile strength to those

found in the atljh. 30 Rﬁf?rrin to Fi ?u_re 4 herein there is illustrated a

cr oss- sect i onall Ng; ¢ehtrally located removably insertable pin is provided through hole 204,
passing through inner surface 300 and tubular body 201 to seat at a central point

15  within tubular body 201 at 308.

According to the specific implementation of the present invention the
sleeve-like body may comprise a hardness and/or a tensile strength being
greater than that of prior art devices. Accordingly, a stronger sleeve-like body is

20  provided allowing smaller body cross-sections and/or the ability to apply
increased torque to each engager with reduced risk of shearing screw threads
203 provided on holes 202. Accordingly, sleeve-like body 201 may be formed
with a hardness gréater than that of the reinforcing bars owing to the bars being
seated correctly within the tubular body, the tubular body not being required to

25  deform around the reinforcing bars as is known within the art.

According to a specific implementation of the present invention the coupler
body comprises a greater yield strength and ultimate tensile strength to those
found in the art.

30
Referring to Figure 4 herein there is illustrated a cross-sectional side

elevation view of a section of at least one recessed gripping surface 301



el evation view of a section of at |east one recessed grippi ngg Bhbhed
18 Septenber 2006 -15- o according to the specific inplenent atsgi’%é] g?)tﬁ%mﬁ

present invention. A plurality of teeth 400 are fornmed on the recessed
gri pping surface 301, whereby the teeth are configured to engage the
reinforcing bars, in particular their end portions. According to the
specific inplenentation of the present [ﬂyewtion teeth 400 are 5 fornmed as
a plurality of ridges, these ridges extendi ng over a distance of the inner

surface 30lacuidibgtorthe SpeeilsSmblsmandtion of ghs _pﬁéh?ent/ﬁ%?ﬁi%.nm?mrhm? of

specific inplenmentation of the present invention teeth 400 are synnetri cal
through a leebs408aeiforned opcthesresossaskprippingfauntage30 hiveareby dghe teath.

According tQ.s i f | t] esept inyention th itch
of The t gettre"Beifldic 16 EHGBGE B IeitBrlo, bafs, Bh Blbun{ Vit 68 Aok, &
maxi mum gr i ppiordingf thethe spfecificeimplemahiation g therdeéant invarftionelektio40ber8

rei nforcing bar dianmeter and corresponding elongate tubular body dianeter.

Teeth 480 aPEMedasanPlyralily pf ridgass thesegidgssi exiending puerea distancerofithe inngsul ar
body 201 a ' ifalCe 'a‘?ﬁetﬂ [ On-9f . pr t .

I nventi on. eéﬁgﬁi@o‘%gﬁ%gsg@ﬂggﬁ%?gﬁﬁgg Wt 6@%& rieég&g-ra{a t@%?ﬁ"gﬁmﬁ&@
that of thdmpdémeéntationgofotines pessehbinvemtion upethad0boaty. sﬁ@ﬁ@tlﬁﬁahhg’lhtdm A a
further specific ioplementatjon of the present inventionp teet 400 |
conpri se i ngp@g.—aﬁgtﬁg)r}%ﬁm Sp‘g)r"t bejRg dﬁgn%g& f'“gg'ﬂﬁ$eA%€‘6969ﬁaﬁF'ﬂ§,
and any forj ' g72) AR ireh{i } trd-qal

asymetri caﬁd%rgEﬁRﬂgP gﬁgidzgﬁ?g&%igg'ﬁ}r gﬂggﬁk%me?g% Eﬁ'g: ﬂ:‘?lfgiﬁ?' sféieﬁlﬁugé)tpzri 85 tg% end
vi ew of. 0t heraughs and peaksiare enfimized itoEnsiuon gatr@xirbml gripfing\ef2@l of the

positively ' b ager. 302 nd.innner surface 300 of tubul ar. body
D01 wher e A Rnhiis 3R AArRL 61 pofieitoRiia, BRf oBRetiband cotPaporiiing
pent agonal élongate SUBGIAE Bogy ARfmSter! Meath 300 g ifGignd P oR it 128 SRALHfidding
i npl emrent ati on of the esent invention. The five faces 501, 502 and ™ 503

ext endi ng R IR WPl o9 1 S6eors t perpesicrcrooaban ok ng-
Lo bag, Dahebrabdrtifuehtibl; TeeltPalio aiy HPedifiobRSy Rif FHAGRIA gRBRR G0N OO

| engt h16f that of the reinforcing bars and/or the tubular body.

According to a further specific implementation of the present invention teeth
400 comprise individual raised portions being cones, square based pyramids,
and any form of pointed projection, being either symmetrical or asymmetrical.
20
Referring to Figure 5a herein there is illustrated an end view of the coupling
device comprising elongate tubular body 201, positively adjustable engagér 302,
and inner surface '300 of tubular body 201 wherein the inner surface is divided
into five faces providing a pentagonal inner surface cross-section, according to
25  the specific implementation of the present invention. The five faces 501, 502 and
303 extending longitudinally on inner surface 300, inner surface 300 extending
longitudinally within tubular body 201 to define a pentagonal shape through a
cross-section of the tubular body 201 along substantially the full length of
coupling device 200. An engager 302 being adjustably positioned within holes
30 203 through tubular body 201 are emergent through inner surface 300 at
pentagonal face 503, pentagonal face 503 being in a substantially opposed
region of tubular body 201 to pentagonal faces 501. Substantially opposed



coupling device 200. An engager 302 being adjustably positiongdepteiiber 2006
hol es 30 203 through tubul ar body 201 are energent through inner 'surface
300 at pentagonal face 503, pentagonal face 503 being in a substantially
opposed region of tubular body 201 to pentagonal faces 501. Substantially
opposed 18 Septenber 2006 16_ O regions being an upper and | ower half of
the coupling device, or tubular body, wieneligned as illustrated in
Figure 5a herein. According to the specific inplenentation of the present

i nvention tregiors beingsaedpper pnd newsat hikef thd Qo uplity Bedde ded tiulamBodyaces
extending longitudipally on inner surface 300 and tubul ar body 201.

Recessed grWhei alianad as llbgiateddn EiguseiSadeseibt ural ity of teeth 400 as
illustrated with reference to Figure 4 herein. According to the specific
i npl ementation of the present invention both recessed gripping surfaces
500 conprise a Aeatirdingofo dbe vspedific Ifiplexealiorg afethee pebsamk anvérttion two

| ongi tudi nal axi s, of .tybul ar bod , the radius of curvature of qgripping
surfaces 506CB%56h gﬁm'ﬂ%nlsl-‘ﬁ??%geé&il AP Hrc?"&iﬂd.xso%f tweum%sur@d%mdqa@\

outer surf af i I [ s an i heg L ONS,
ot or obs- RgRIINAIG, F AR Cirfscd 306-qrid" KRR Gorp20l CREokited Bt
sur f ace 500sustsiceg Q) goohpoise f aehgrabiy lofdteetmd00vwas illustratedls with cefarbrce Wher e

the circle has a centr.al point .bei ositigned off-set. relative to a
central poimd"st % f98s- _%ﬁ%ﬂgo{%’g# e ’%R%ﬁg’ame{?W"g@P” Iﬂ;f&‘!er PHeand
Fi gure 5b havétibri betherdcesbéd Wipbfige Suidice®NS00 i Rhitiset HGa8RdPf Bsrvaitire
devi ce accordi n? to a further specific inplenmentation of the present

i nvent 8n ing inegpendieulantpad dongitudingl aisagf tibular bedy s, the eagius of

adj ust abl e - W t v l.ncl udi I npner .surface
conpri si ng (gng%%g% ijf@%é"%@ndél&na&ggt gg&e%%ﬁgosﬁ%s?@%&e%uﬁ itBp? G Phce
505. Accor diungattre tdfieart witdvesuspesidfi e raiotsitgtairs oim @hrtichfarptheseshd

i nvention inner surface 300 and jinner face 504, at 25 any cross-section
t hrough t utRAMEPNS, @49 pas-sertion S the r¢iptoreiag bars-circul ar 1ike shape, or
simlar, extending longitudinally within tubular body 201. The general
node of operation of the further specific inplenentation of the present

i nvent iLén Each recessed gripping surface 500 being formed on faces 501 define two -

arcs of a circle, where the circle has a central point being positioned off-set
relative to a central point of a cross-section of the tubular body 201.

Referring to Figure 5b herein there is illustrated an end view of the coupling
20  device according to a further specific implementation of the present invention
comprising an elongate tubular body 201, and positively adjustable engagers
302, with the body including an inner surface comprising a single face 504 and at
least one recesséd gripping surface 505. According to the further specific
implementation of the present invention inner surface 300 and inner face 504, at
25 any cross-section through tubular body 201, define a circular or circular like
shape, or similar, extending longitudinally within tubutar body 201. The geheraf
mode of operation of the further specific implementation of the present invention
as detailed with reference to Figure 5b herein is similar to the implementation as
described with reference to Figure 5a herein. However, according to the further
30 specific implementation of the present invention a single recessed gripping
surface 505 is provided at a substantially opposed region of the tubular body 201

in relation to the plurality of positively adjustable engagers 302, 303 and 304.



as detailed with reference to Figure 5b herein is simlar to {g8eptember 2006
I npl ementation as described with reference to Figure 5a herein. However,
according to the further 30 specific inplenentation of the present

i nvention a single recessed gripping surface 505 is provided at a
substantially opposed region of the tubular body 201 in relation to the
plurality of positively adjustable engaggrs €802, 303 and 304. 18 Septenber
2006 -17- 0 According to the further specific inplenmentation of the
present invention a plurality of teeth are provided on the recessed

gri pping surface 505, the teetn havi ng. peaks 401 and troughs 402 where

bot h peaks 401 aftPreingugnbefupthgr gpeciti¢ irgplementation of the piegentinvaationai us

¢ . ; . o H ; ; ; ) z
ohd cor r esphuy Of 168R] dEbrolicIh 1 hBbedta dhidind SURREEEDS, e Weelh® >
rei nf or ci nghdéng peals Eidrt arch foaghs 402 aslseredwmith peaké 40eandtrolighs 408 arkar S];
10 Ref i ng. to Fi 6 h ' here is illustrated. [ ctive view o
the  cotpl | HISTRASTEE fstandisRgoRs adids o survalire; bpifgidartial torinot detaled

o . or e ! _ o1
present i NVigiik réBrerfc@NBFigha%bd é%'b@irreéiﬂmdlr%% @Fﬁhlﬁ%ﬁ# %%tg%‘yﬁ%%@@ﬁﬁ?

ext endi ng Iongitudinally on inner surface on t
| east one r el gpifargingbéescend pertionsmdda orosatsectiars tof dime réiafoecibgl,

gri ppi ng sug%rgce 500 being configured to 15 engage said reinforcing bars,
in particular their end portions by interaction and contact with the outer
surface of the reinforcing bars via a plurality of teeth being fornmed on
gripping surface 500. Teeth 400 formridges having peaks 401 and troughs
402, e&gh bei ngRelergieip Eﬂglﬁes%;ﬁ@f%lﬂéhe&ll%%’uﬁﬁategr&mwcﬁmrvpr(mﬁdhﬂg to

a first an : A Lrcle bei ositioned as
described 20 W’ﬁ ﬁ‘élre 21;0 %réegr(fggd'{'%E@?hgfgé%&@;ﬁﬁﬁﬁgbfatﬁgec?ﬁﬁ'%@ S i"H’&”ﬂ?ﬂges,
extend subsiraprisiag tybulambede e8¢ drel hieast ongdace 5OhUbaending Yorfitldiigly | n
particul ar a .Iongi%udig&g a>§i s of tub (J”ar body 201. According to a further
speci fic i ifl BRERPYIRGH P”t%@l'ﬁ"r'é%‘&é_ nbbleapbane reressed AripRIDI FEEECROL be
ridges and gHymReISH BE IR iy Fﬁdéf 564 ChEihG SUPEEE BodP beHgIEShRYlrdd $o At

| east one recessed gripping surtace.

15 engage said reinforcing bars, in particular their end portions by interaction and -
contact with the outer surface of the reinforcing bars via a plurality of teeth being
formed on gripping surface 500. Teeth 400 form ridges having peaks 401 and
troughs 402, each being aligned on a separate radius of curvature corresponding
to a first and second arc of a first and second circle being positioned as described

20 with reference to Figures 5a and 5b. Teeth 400, being ridges, extend
substantially transverse to the elongate tubular body 201 and in particular a

longitudinal axis of tubular body 201.

According to a further specific implementations of the present invention
25 teeth 400 need not be ridges and may comprise any form of projection being
provided on the at least one recessed gripping surface.

Referring to Figure 7 herein there is illustrated a perspective view of the

coupling device according to a further specific implementation of the present

30 invention comprising tubular body 201 having at least one inner face 501
extending longitudinally on inner surface 300 of fubular body 201. Figure 7
herein illustrates the coupling device comprising teeth 400 being formed on




Referring to Figure 7 herein there is illustrated a perspectﬁggsggﬁwﬁggridyg
coupling device according to a further specific inplenentation of the
present 30 invention conprising tubular body 201 having at | east one inner
face 501 extending longitudinally on inner surface 300 of tubular body 201.
Figure 7 herein illustrates the coupling device conprising teeth 400 being
formed on 18 Septenber 2006 -18- o grippingesurface 500 conprising a
series of peaks 401 and troughs 402 being simlar to those described with

reference tgrigpingisarfice 800 tamplisiagal sareenf pebks 101 AREtrdupRS A0RVEaihg 2
| ongi t udi nal, a]xi s of the eI_oncgate t ubul ar body 201. According to the
further spediiactq these deseibedbwith referangerteddaiire heava fosthe pignentofithe of

teeth 5 40 r t L ' fad4e, screw threads
bei ng for megerEeianatd Pnafidal et e ottt Iiflrdhiad Adeiliony  he
| engt h of ¢hedpither specifiadaplBf®ntFtion of ﬂl@eﬁregenrr"ndelbﬂbm&@(p!u@i@ aﬂtbﬁitlﬁ ou%hs
402 extend an _angle relative to per pendi cul ar cross-section throug

t ubul ar %bod@(bﬁ'f foi'@gﬁié‘lseﬁclr‘?‘ﬁéhrte@dﬁi ‘Eﬁrdér e@ﬁome&@ﬁrﬁq% tirepds peingderaedd an
end vi ew of [ h/CRisBR RS o] spnegi fi e i e .aft i on
of the presaeéntaie ipﬁgg'ri\)t igﬁheggé‘n%f IEISSI ng t(!tabru g% %%tggdéglﬁea!é}\gg@f gﬁ@'ﬁé
recessed grsysfacagb@r fldwerid@es famikd by paaker401 apd dfoughg4p? exBod, at383 and

304. In operation.,the coupli evice 200. i copfigyred {o_receive
rei nf or ci ngér@i‘? Eenaﬁ"ﬁa o] P?'%&PQ&U P& QSSé%RF%BBi*EFiOHHE ,futgﬂaf tP‘?)&)b?‘ b 15 and
couple the reinforcing bars 101 via gripping surfaces 500 and teeth 400

being formed on surfaces 500 in response to an engagi ng of the reinforcing
bars 101 by t HRefgringtol kiguiss 8a hgeaje there dg dlustinied arvendgievpelihtiaoupling

I mpl enent at 4 of prese i i on_ th . rei nforcing bars 101 are
seat ed on t%%eecae(%sgg%ﬁ)%rﬁ)pglhﬁggé%@ﬁ%c'wl?%sn%glgpegg Gudr r&h@"?ﬁ Ris of
curvat ure cdongerisify tuputariodlye201560icaekbed desksead gRppingsuraebispoe dnd isk

mai nt ai ned bhet ween the coupljing device 200 and the reinforcing, bars 101.
Addi ti onal | Uf%n%f eNaRoers 39? 3%anﬂ&04belngmﬁéﬂthrbtaﬁ@gw@hnged@w@ﬁ80696 bar s

101 are seqzto(’ﬁq GRI BRVY I oV ugl | | 2P 0 .
provi sion 25 o? tﬁeﬁﬁ%%élggé%mgé}f% mag’g’slﬁréé;g%gﬁé%%ﬁhaw %%‘ﬂ?g%lal\ﬁcgﬁ) grip
curvat libe kidhgouplbsthantsirfbiojng bars 101 via gripping surfaces 500 and teeth 400 .

being formed on surfaces 500 in response to an engaging of the reinforcing bars

101 by the plurality of engagers.

According to the specific implementation of the present invention the

20  reinforcing bars 101 are seated on the recessed gripping surfaces 500 whereby
due to the radius of curvature of gripping surfaces 500, extended contact is
achieved and maintained between the coupling device 200 and the reinforcing

bars 101. Additionally, time and effort need not be given to ensure reinforcing

bars 101 are seated correctly within the coupling device 200 due to the provision

25 of the recessed gripping surfaces 500 having radii of curvature being substantially
equal to the radius of curvature of the outer surface of the reinforcing bars 101.

As is common to reinforcing bars used in structural concrete, bars 101 typically
comprise ribs 800 extending over a portion of the reinforcing bars outer surface.

The radius of curvature of gripping surfaces 500 is provided so as to be

30 substantially equal to a radius of curvature of the reinforcing bars 101 either at
the core surface of the bars 101 or an outer surface formed by ribs 800. As such,

and as a result of both the correct seating of reinforcing bars within the coupling



equal to the radius of curvature of the outer surface of the jgesabehdi®006
bars 101. As is commopn to reinforcing bars used in structural concrete,
bars 101 typically conprise ribs 800 extending over a portion of the
reinforcing bars outer surface. The radius of curvature of gripping
surfaces 500 is provided so as to be 30 substantially equal to a radius of
curvature of the reinforcing bars 101 eisghee at the core surface of the
bars 101 or an outer surface formed by ribs 800. As such, and as a result
of both thelevity 200 andticeessid gﬁibnfr@f SLASCERBDOM 4l thé heaeib)] icBRtES
Sept enmber 2006 19- o device 200 _and recessed gripping surfaces 500, and
the ext enddi®twean atqinfordnglearsy d0Rf 8ndi BHPRIAGS Sudacem O} | (vigi egethu08) es
500 (via't ; ' ipal, di s (J..8&. . har, slip),.of the bars
ol at i ve 1 AU ciopaiet 08" nd 3 BF B Pl e g by aevice
parti cul ar is tsubstamtiplly ngstdetetic e lrnqeeticliang the dduplibg RAMd bEchaRIEE Mt i on

of the resent.ini\ﬁe}ﬁélon IS conigured to maintain a _coupling of the

rei nf or 2i nGPESHIE mentadignnglt heratesenh invaation) is condouissl tednaistain e

Cobat or o1 oblify of el BAr M1 181G AEPRANGAAIRY drBe opiied o

substantially [atera I rection relative ereinforc

coupl i ng déhe ceinforbiag deug)| thisgmadiemirn doading rfdicegbding apblisp ét Afsubstantially

i mpl enent ation escribed.herejn with reference 10 fo Figures 2, 3, 4, 5a,
Sby 67, ARG RRIVES RS v bletelnd e o rou kg Gedepl Ehe seubig
joint, up ideviedaddofding itd@lltdpRciictinéRet@ishd ﬁe§%r§b°él‘§ﬁ§‘r.eﬂ'f wWithGeRLsct t er
whi ch | oading force at | east one rernforcing bar breaks in a region

subst ah®i alt Jiguses 2i ded 198 SbeGi driaBbtare @ isotapdigareditvunamtaindyb&oupks The

coupl i ng deyi as . d i hed. herein, s configured to majntain bar ., coupl e
up to and ?)xct%ﬁdlgﬁ'& ﬁﬁgg’u%qdf%ﬁ%ﬁ%ﬁ@? Iu@'r@"f’t?e%&ﬁe 5?"8{'9%’ Bgﬂ'ée, %Q[Ftﬁﬁ?'brces

bei ng appl ivich tddiry furce javilddst ameareitdrting Bhr bhsakaoiAl 4 ranbASupktaniigpar
Wi thin any articular concrete structure. For exanple, a conpressive force

woul d be ~ PH&Ig] Ha regipn ¢idhe slpngairytubelardedy2M - al i gned substantial 'y
vertically and 20 positioned within a substantially vertical pillar being
configured to support an elevated structure. Conversely, a tensile force
appl i et5t o t he Theugdlipligg diaviicze as vaescdbee haréinf isorortfigargab s nainiaig a0bat he
goupl 'ng d%%h&% lﬂpntoaa?lctf blr?ct:lgc%tncig%cla){ﬂtimate tensile strength of the bars, such forces
being applied to the bar joint as a result of the positioning of the bar within any
particular concrete structure. For example, a compressive force would be
resultant on the coupling device when aligned substantially vertically and
20  positioned within a substantially vertical pillar being configured to support an
elevated structure. Conversely, a tensile force applied to the coupling device
would result from_ the positioning of the coupling device in a substa'ntialiy
horizontal alignment within a horizontal structure involving a substantially
perpendicular or transverse loading force applied from above, for example.
25  According to all specific implementations of the present invention the coupling
device is configured to maintain a bar couple up to and including the ultimate
tensile strength of the bars irrespective of the nature of forces applied e.g. tensile

or compressive.

30 According to the specific implementation of the present invention positively
adjustable engagers 302, 303 and 304 are configured with a head portion 801
and a body portion 802, portions 801 and 802 being separated by a shear band



horizontal alignment within a horizontal structure involving4g September 2006
substantially perpendicular or transverse | oading force applied

above, for exanple. 25 According to all specific inplenentations of the
present invention the coupling device is configured to maintain a bar
~couple up to and including the ultimate tensile strength of the bars
irrespective of the nature of forces appjje@d e.g. tensile or conpressive.
30 According to the specific inplenentation of the present invention

posi tivel y 8G8-tidbhlsiecN@RABES in3R3poRSS t 2 iedrterateMor@ BRE fdviing head
portion 801 and aglgod portion 8%’2@ portions 801 and 802 being se ar%t ed

by a shear %ﬁﬁgégngéﬁt%%ﬁ@@% 3032@“@@0‘3“’@6'?\“ iginfersing b@r@h’lﬁ'h eadn

302, 303 amiueanier oA P aRlPorm o) M on, 802 FRITRANBafy o770 ©

configured to separate from body portion 802 via shear band 803 5
Referring to Fi e 8b hlg%reln there is illustrated an end view of the

coupling devi Ulﬂgr*@i gUEeOB*? Rerein theres dlystatedan apg diewnebihesipupling

detail ed [ are

ocai ved by G peioRling tokfs Rirdr Spstific iRpRRAT G as HEIACAIIdEIRREC ST

sur f ace 503odtiglret Fiat n operatisn wetriﬁommg bagetqmda |r@@|ﬂ@/b¢&1hi@djodye2;m/\ﬁ|?dlh
ci.n ars y

' 0 d sl
! ovar do. ¢ hRRRBPN 2t dSast T e taTl PO FutRES BORLED R ndcas WG e T hi n
the T ecessashughgRisDizeSdsdHed Vit ATichod 08 Figlh 8da0tinERERPRAATIO] I Nt O

the reinforcing bars 101 thereby pressing or wedging th ars agai nst
at | eadp or%er%&%%%@hglgﬂm fspvargs dhe flawer segion f ghe tdovpling devieehdusdto ther med

on the gri S rring to ure her ei h

i | ust rgt e%%gﬂggo‘}s” - e@}el t%%s%gﬁd%nprgn%\ﬁé{r‘agﬁ viglgagPS ﬁ&ﬁ %él F‘Hﬂ i ce
accordi ng tengage @memmtbitheirgmi t l8drs O10 10therd e pRisSFNGr WBYGRE tRE bars
conpr|5|ng n el ongat e tubul ar body 102, an inner surface 300, a pIurallty

of engager stV138gainsbat laast sog. regﬁgseﬁ gripging Biiace et fepadioulsr itpethng00
surface 5090rr§n9§oﬁrfﬁ’eEﬂﬂp;nb%uﬁaﬁ@.ec'f'C node of operation, pin 900 is

15
Referring to Figure 9 herein there is illustrated a cross-sectional side
elevation view of the coupling device according to the specific implementation of
the present invention comprising an elongate tubular body 102, an inner surface
300, a plurality of engagers, 302, 303 and 304, and at least one recessed
20 gripping surface 500, 505 and 507. In a specific mode of operation, pin 900 is
removably inserted through hole 204 positioned centrally within tubular body 201
and extending through inner surface 300 so as to prevent any one of reinforcing
bars 101 extending longitudinally beyond a central cross-section 901 of tubular
body 201.
25
Pin 900 is removably insertable through hole 204 such that according to a
specific mode of joint assembly, tubular body 201 is slid fully over a single
reinforcing bar 101. A second reinforcing bar is then correctly aligned relative to
the reinforcing bar over which is positioned the tubular body such that tubular
30  body 201 is displaced over the bar joint region. Pin 900 is then inserted and
engagers 302, 303 and 304 are then adjusted to engage the reinforcing bars 101
thereby forming the couple.



removably inserted through hole 204 positioned centrally w tRignsépemiser 2006
body 201 and extending through inner surface 300 so as to prevent any one
of reinforcing bars 101 extending |longitudinally beyond a central
cross-section 901 of tubular body 201. 25 Pin 900 is renovably insertable
t hrough hol e 204 such that according to a sgecific node of joint assenbly,
tubul ar body 201 is slid fully over a siggle” reinforcing bar 101. A second
reinforcing bar is then correctly aligned relative to the reinforcing bar
over which is positioned the tubular body such that tubular 30 body 201 is
di spl aced overoéhe_b%rw%ﬁint region. Pin 900 is then inserted and engagers
302, 303 and 3070%iHeely nadiusiables Lagagerse 3§2ge30h@nde3toats mositioned1and

t her eby f or g h 1 2 -21- Positjvely adjustable
engage?/s 30%8,110%8 ?na §§4Q£36%%§§lﬁf%ﬁgﬁea%ﬁﬁo§8ﬁﬁaé§ J’éﬁ'hol’%sreﬁé%mt%
engage t he regifofang ibags bis aid Jpressed espoedged aggiinst oatCioagt s rdddbsag e

P 507 SaneS G, SRfisRo 08 A9Bandh D heBRSaY: Ar SPUPRY IS 4PENED DOTFRPOLGh
t he provisi | b O R i) : £ ) and
504 havi ng omjorind Bark 10 PRI e Brlision Bnfelative GAM, i in 43 o "o
Izggst one r& mésﬁlglﬁ 3 ﬂgdsiMflwmml gsen? p?ﬁ&)mr%{)&}@'ﬂﬁ argmﬁor,qubé?ge@gvi ce

, accordi.ng .0 a pecific i ement ati ons descri erein, i's

confi gur edqbog%‘i'ﬁ%lt?s% %ﬁ'ﬁ‘f HQFn’{ég?ﬁs,e IRBY §‘U§’ﬁ%ﬁ88a§0§aﬁln%t5pi7pﬁh%
coupl i ng of coupfingideienEntiaiceoidia P all &peBRciifpliiMaidie abddroBR! frkfnS | ©

strength of the bars. It will be further appreciate y those I'n e'art
that t A& cdasPfighrade estabish aed anaiptain, wdthsiun silestaotialress tstrip taecbupding o

utilizatio | o] I lural ity of different_ end portions
bei ng func{]‘ Fgﬁ%rl% |bns%r§g1 W '% ﬁo g% '@5@59%3% u%%“%ﬁdﬁ@%&sStm%ﬁﬁf ﬁ'??ebgrérre or
similar endt il thieo fusrtheer cappstetigtedo b uhbbe rin thechlt i that itlﬁ@'c;@ﬁﬁﬁﬁ%ﬁ‘dieﬂ?i&é & the
present invention. Accordi ng{ to the specific inplenmentation of the present
i nvention é}%&ga&ag herein is not restricted to the utilization of engaging bolts having a
plurality of different end portions being functional instead with any manner of
15 engagers having the same or similar end portions according to further specific -

implementations of the present invention.

According to the specific implementation of the present invention engagers
302 comprise a first type of end portion configured for engaging onto reinforcing
20  bars 101, engagers 303 comprise a second type of end portion configured for
engaging partially into the reinforcing bars 101 and engagers 304 comprise a
third type of end portion configured for engaging into the reinforcing bars 101.

It will be appreciated by those skilled in the art that the coupling device as

25 described herein with reference to any one of the accompanying drawings is
not limited to the coupling of reinforcing bars having a particular diameter.
Instead the coupling device as described herein is universally applicable to
coupling reinforcing bars having a variety of bar diameters, using any number of

a plurality of engagers each configured with any type of end portions.




302 conprise a first type of end portion configured for engagy
reinforcing 20 bars 101, engagers 303 conprise a second type g(;?elgf%hfbermos

portion configured for engaging partially into the reinforcing bars 101 and
engagers 304 conprise a third type of end portion configured for engaging
into the reinforcing bars 101. It will be appreciated by those skilled in
the art that the coupling device as 25 glgesqyibed herein with reference to
any one of the acconpanying drawings is not |limted to the coupling of

rei nforci ngClams: having a particular diameter. Instead the coupling device
as described herein is universally applicable to coupling reinforcing bars
having a variety of bar dianeters, using any nunber of a plurality of

T297% G arm: 1. A RoosPing e I el e g orsr st 8PS

structural coensteetoen@izing:i sing: 5 an el ongate tubul ar body for receiving
end portions of said reinforcing bars; at |east one face extending
| ongi t udi nal | y on an inner surface of said tubular body; 10 a plurality of

engagers bei ng j | ! i : e |.east
one recessed gr@ﬁ%’#ﬁga&ty? Q@Ebégfﬁtgq? %@@H%ﬁs@aﬁ%ﬁﬁ&%ﬁggt%&%ng %%r ‘ace
and extending longitudinally on said at | east one face; a plurality of

teeth formed on_said at | east,k one recessed gripping surface, said teeth
configured to gqtﬁ%agé]n& tjf’“é? ﬁ?‘tﬁ@i‘%'oﬂgﬁ%‘%f‘ﬁlﬂ’r%@%ﬁ risyiriage of §aig wguler
sai d reinf ¢ygejyng bars by said plurality of engagers; 20 said coupling

devi ce characterised in that: at a cross section of said tubular body said
at | easP one recessed gripping

a plurality of engagers being adjustably positioned through said tubular
body:

at least one recessed gripping surface being formed on said at least one

15 face and extending longitudinally on said at least one face:

a plurality of teeth formed on said at least one recessed gripping surface,
said teeth configured to grip said reinforcing bars in response to an engaging of
said reinforcing bars by said plurality of engagers;

20

said coupling device characterised in that:

at a cross section of said tubular body said at least one recessed gripping
surface defines an arc of a circle having a central point positioned off-set
25  relative to a central point of a cross section of said tubular body.

2. The coupling device as claimed in claim 1 wherein said recessed
gripping surface comprises a radius of curvature configured to provide extended
contact between said gripping surface and said reinforcing bars.

30



surface defines an arc of a circle having a central point posjg

off-set 25 relative to a central point of a cross section o?’atssalé)‘gﬁﬁlj %rl2a0r06
body. 2. The coupling device as clained in claim| wherein said recessed
gripping surface conprises a radius of curvature configured to provide
extended contact between said gripping surface and said reinforcing bars.
30 18 September 2006 -23- o 3. The couppg.ng®device as clainmed in claiml
wherein said at | east one recessed gripping surface is positioned in a
subst anti al | y opposedThegboplinef dedcelas elaimedtie clairaul @heRae ¥aiteltaddst ®nko
said plurality of engagers.. 5 4. The coupling device as clainmed in claiml
wher ei n sai '@%@%‘%@95 ping Susfaca ds pasitianed jrsa sshstaniialiy opposashregien af said

rei nf or ci NgelBALAtaibaRbBAY FolktiuioRa: : upl i ng devi ce as
clainmed in cl a?m 1 ereléﬁg’seiléd p 33:35? P@gmﬁgf?%ég}%gers conpri se
different end portions configured for different respective engagings of
said reinforcing bars, 6. The cquplin evice as clajnmed in claim1 wherein
sai d pl L?_I’ ality %f en}Ag&PUP ?Y'§%§%aﬂa@%§§bﬁla@8n$ﬂl"§rﬁg_%"d reeassedpe of
end port1 ongswhg Gifade id TohfgRaRaeseal shia! fentbitiy Bate Wi SalChpgiAyar o
and an engager conprising a second type of end portion configured tO0 engage
subst anti aIbC?/dM-nto said reinforcing bars. 7. The coupling device as
claimed in claim6 wherein said plurality of engagers further conprise an
engager conprising a third type of end portion 20 configured to engage

onto said reinf®rci ngThaesupifiy déees a8RIdimddR\dIfif AwHarainnei '(g)mrsﬂitgid?‘ 6

wherein _each said end portion of said plurality of engagers conprisSes a
har dned§ gr¥dagers ramrres differertapadr pemipes csanfigbeads for sifferemh eesmaotive ng

device as G §6¥s%5cf"fe{7ﬁf$r Bﬁ}sn said elongate tubular body conprises
a hardness and/or” a tensile strength being greater than

6. The coupling device as claimed in claim 1 wherein said plurality of
engagers comprises an engager comprising a first type of end portion configured
15 1o engage partially into said reinforcing bars and an engager comprising a second .

type of end portion configured to engage substantially into said reinforcing bars.

7. The coupling device as claimed in claim 6 wherein said plurality of
engagers further comprise an engager comprising a third type of end portion
20  configured to engage onto said reinforcing bars.

8. The coupling device as claimed in claim 6 wherein each said end
portion of said plurality of engagers comprises a hardness greater than that of
said reinforcing bars.

25
9. The coupling device as claimed in claim 1 wherein said elongate
tubular body comprises a hardness and/or a tensile strength being greater than
that of said reinforcing bars.
30 10. The coupling device as claimed in claim 1 wherein said teeth

comprise a plurality of ridges.




that of said reinforcing bars. 30 10. The coupling device as 13 gépRinbdr 2006
claiml wherein said teeth conprise a plurality of ridges. 18 Septenber
2006 -24- o 11. The coupling device as clainmed in claim 10 wherein a
radius of curvature of said ridges corresponds to a radius of curvature of
an outer surface of said reinforcing bars at a cross-section of said
reinforcing bars. 5 12. The coupling devisce @s claimed in claim10 wherein
a radius of curvature of said ridges corresponds to a radius of curvature
of a core surfatk of Tfmlcaupimmﬂememﬁ mmedtlnaclamsm-whetelmm rddigsiof

f Ih I d 10 wh
cach 11 dge Pt AEeaid eS8 LoneRBabE LA eBdig kot Anh Guter stdapendi
of said el afgaierdinfortig balkastya crbés-sébﬁar?@%éléd P@nf%?&h@%?ﬁs; claimed in claim

10 wherein said ridges conprise screw threa 15 15 coupl i ng device
as claimed in claim 10 wherein said ridges are configured wth a hardness

& armed®in ol aif 10 Wi SRR bfien Gt oBinot 6 wat n0FeaRll a g Plinose.

greater thaurdtate of sal@iridgesicoiressormis 24 fadidd of Luvaitn ioha @Ry 'sﬁﬁaéé’bf
coupling bars, c ri.sing: an elongate tubul ar body for receiving end

portions ofsaé‘hfedpr}]éﬁ?'@ barssata gogs-spelign of saidgeigforeingdiargy adj ust abl y
positioned through said tubular body for engaging said bars; a recessed
gripping surface indented on an inner surface of said tubular 30 body and

ext endi ng | ongitBudi nalHeycaviglingrdesddedas Whaitned ihatkim @0 pVHErahi dactofidge dges

formed. on said.recessed urface; 18 Septenber 2006
18 Saldd ridges extendg u%g ?a y transverse to a length of said elongate tubular

body.

14. The coupling device as claimed in claim 10 wherein said ridges
comprise screw threads.
15

15.  The coupling device as claimed in claim 10 wherein said ridges are
configured with a hardness greater than that of said elongate tubular body.

186. The coupling device as claimed in claim 10 wherein said ridges are
20  configured with a hardness greater than that of said reinforcing bars.

17. A coupling device for coupling bars comprising:
an elongate tubular body for receiving end portions of said bars;
25
a plurality of engagers being adjustably positioned through said tubular body

for engaging said bars;

a recessed gripping surface indented on an inner surface of said tubular
30  body and extending longitudinally within said tubular body;

a plurality of ridges formed on said recessed gripping surface;



-25- 0 said coupling device characterised in that each ridge1gfs&sefber 2006
plurality of ridges extends transverse to a longitudinal 5 axis of said
recessed gripping surface; wherein said recessed gripping surface is
configured to seat said bars within said tubular body and said plurality
of ridges are configured to grip said bars in response to an engagi ng of
said bars by said plurality of engagers.p510 #8. The coupling device as
claimed in claim17 wherein said recesse gripping surface is positioned
at a substantially opposed region of said inner surface relative to said

plurality of engagers.. 15 19. The coupling device as clainmed in claim17
wherein said ri couRligigsiavice @qfﬁgﬁﬂge&)m%ﬁtivature configured to
correspond to a radius of curvature of said bars at a cross-section of
said bars. 20. The coupling device as claimed in claim17 wherein said

ri dges 20 conmdcheridge aflisaid pfurality \odtridgesbettegds tlasteerse abl y l@yiadinad a
radi us of cuuvaﬁéj?ég of aa outer surface of said bars at a cross-section of
sai d bars. &4° ESHEPAGTHRIERINRECe) ai ned in claim 17 wherein said
ridges are configured with a hardness greater than that of said el ongate
tubul ar body. 25 22. The coupling device as clainmed in claim217 wherein

sai d ridges ar avhereinfsajdrenesepd grippingrauniass isycenfigured tesedtisald drsswithih bar s.

23. The coup} i V) Laj mpd in elaiml7 wherein said plurality of
30 engager ;é%édoﬂ%@rl‘ﬁ%eb‘%& %ﬁq %ﬁﬁj gﬁléa]%lpf ir?gggs &%y lgﬁdetBrgrtmp ?q’giﬁﬁ? i
respecti ve respgR@ tagh Shgaindglobadis batSbypeaieipelityZ @ gagers26- 24. The
coupl i ng device as clained in claim17 wherein said plurality of engagers
conpri 38s an engager conprising a first type of end portion configured

18. The coupling device as claimed in claim 17 wherein said recessed
gripping surface is positioned at a substantially opposed region of said inner

surface relative to said plurality of engagers.

15 19. The coupling device as claimed in claim 17 wherein said ridges -
comprise a radius of curvature configured to correspond to a radius of curvature

of said bars at a cross-section of said bars.

20. The coupling device as claimed in claim 17 wherein said ridges
20 comprise a radius of curvature being substantially equal to a radius of curvature

of an outer surface of said bars at a cross-section of said bars.

21. The coupling device as claimed in claim 17 wherein said ridges are
configured with a hardness greater than that of said elongate tubular body.
25
22, The coupling device as claimed in claim 17 wherein said ridges are
configured with a hardness greater than that of said bars.

23. The coupling device as claimed in claim 17 wherein said plurality of
30 engagers comprise different end portions configured for different respective
engagings of said bars.



to engage partially into said bars and an engager conprising1® Sé}ﬂ‘éﬂ%érﬂiﬁlﬁ
of end portion configured to engage substantially into said bars. 5 25.
The coupling device as clainmed in claim24 wherein said plurality of
engagers further conprise an engager conprising a third type of end portion
configured to engage onto said bars. 10 26. A coupling device for coupling
bars conprising: a tubular body for Iochind’over and about portions of
said bars, said tubular body having an inner surface; 15 a plurality of
engagers bei ng 24lj ustHie gopplirigtdevieelas blaometh irs efathm tiTbwhereirbsald pldrality of
engagi ng sai d bars; lurality of ridges indented on said inner surface

a ,
and extendi‘?fbgaqe%ﬁ?mﬁ’gﬁ‘?%ﬁ‘ﬂ)‘?“ﬂﬁgﬁf FOMBRIIING @lirehivrs s endagstion cagfiowsed sai d
plurality ob ehgiaRSpadgieirie g r it L g0
said tubul ar body Sa : %o&p{&igrgégatsz/?@%\é?h%ﬁgﬁgéer%&slﬂﬂigl'ﬁrgj fisaoh g of
cross- sect i &nt pertisaicantigivetide ebgdge sabstaniiallysstodssid barsan arc of a circle
25 having a central point positioned off-set relative to a central point of
a cross- section of said tubular body; wherein said ridges are configured

to grip said bags in TIRSBQUSIRgIdVRRE asBEREedth Ohins 3l I
plurality of engagers. 30 E_geptenbaer 2006 -_27‘- 0 g%m%ﬁe@é%ﬁﬁr?'h 0glevi ce
as cl ai med engages fwttere@npiise aai engager ganyrisilg a thigletypeedi ead gparborssed

gri ppi ng S%Jnﬁéﬁ'{édr}geé?‘t@%gfe%?'ﬁg%@ B’(ﬁr}gler surface at a region of said inner

surface oppose 0 sai ‘engagers. 5 28. The coupling device as
clainmed in claim26 wherein said ridges conprise a hardness greater than
that of said tubular pody. 29. The coupling device as clainmed in claim26
wher ei h0sai d ridfges A 6aMRlingdayiGefer gaupingdeaTs sotmsisingiaf i gured t o
correspond to a radius of curvature

a tubular body for locating over and about portions of said bars, said tubular

body having an inner surface;

15 a plurality of engagers being adjustably positioned through said tubular body -
for engaging said bars;

a plurality of ridges indented on said inner surface and extending
longitudinally within said tubular body, each ridge of said plurality of ridges
20  extending transverse to a longitudinally axis of said tubular body;

said coupling device characterised in that;

at a cross-section of said tubular body said ridges define an arc of a circle
25 having a central point positioned off-set relative to a central point of a cross-
section of said tubular body;

wherein said ridges are configured to grip said bars in response to an
engaging of said bars by said plurality of engagers.
30



10 of said bars at a cross-section of said bars. 30. The couplg §n@aYH&G200%
claimed in claim26 wherein said bars are reinforcing bars used in
structural concrete. 15 31. The coupling device as clained in claim26
wherein a radius of, curvature of said plurality of ridges is configured
to provide extended contact between said coupling device and said bars.

32. The coupling device as clained in clgim26 wherein said plurality of

20 engagers conprise different end portions configured for different _
respective engagi ngsTheé ceaplihghdedce 88 clalihed doolpimp whersiresaid phlralityasf i n

[ ' ' I | i of . ' . conpri sing
i rst typHaEE 4R T eBRs HFPEeCH e PooaiisLga Sl iRaRh Suraseoata o

bars and arvegigraaic PIFBF 56 Atk 8pSE5S édcﬁﬁlu?éii%ﬁfgnggééieérépn configured to

engage substantially into said bars. 34. The cou vice as clained in
claim 33 wherein said plurality of engagers further conprise an engager

L : : : " i d
ggrgr Iskng at @g.d t YAfe %]:)qu?ndg %%(nlcleogs cl?'a(?m(éani];'tl 85#& %Gt Svh%péig gs%ic? rllidaeg
: comprise a hardness greater than that of said tubular body.

29. The coupling device as claimed in claim 26 wherein said ridges
comprise a radius of curvature configured to correspond to a radius of curvature

10 of said bars at a cross-section of said bars.

30. The coupling device as claimed in claim 26 wherein said bars are

reinforcing bars used in structural concrete.

15 31. The coupling device as claimed in claim 26 wherein a radius of .
curvature of said piurality of ridges is configured to provide extended contact
between said coupling device and said bars.

32. The coupling device as claimed in claim 26 wherein said plurality of
20  engagers comprise different end portions configured for different respective

engagings of said bars.

33. The coupling device as claimed in claim 26 wherein said plurality of

engagers comprise an engager comprising a first type of end portion configured

25 to engage partially into said bars and an engager comprising a second type of
end portion configured to engage substantially into said bars.

34. The coupling device as claimed in claim 33 wherein said plurality of
engagers further comprise an engager comprising a third type of end portion
30  configured to engage onto said bars.




