18 Septenber 2006 0 COUPLING DEVICE Field of the Inventlon-ﬂﬁseg&ﬁﬁsgngoe
I nvention relates to the coupling of bars, wires and cabl es

particul ar but not exclusively, to the coupllng of reinforcing bars used in
structural concrete. Background to the Invention There exists within the
art, apparatus and nethod for coupling reinforcing 10 bars used in
structural concrete, such coupling comonly énvolving the use of a tubular
steel coupling body or sleeve configured-to receive end portions of the
reinforcing bars. Typically, the bars are held in place within the coupling
body using a nunber of engagers, tHK&3UPbINGPEVICEXanpl e, bolts or screws
which engage into the reinforcing bars thereby wedging the bars against an
inner 15 surface of the tubular body providing the couple. Typical
coupling devi ceFiéllLofkthentétight general |y conprise engagers having

poi nted end portions to achieve an engaging into the reinforcing bars and
not an engagi ng 16\t Breéﬁnblmwenh@urelabs toﬁheh@ubhmgoflbambqurm dablgs, in
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bei ng bol tsconcmd:eews configured with pointed end portions the coupled
reinforcing bars are both wedged firnly against an inner surface of the

tubul ar body in addition to providi ng resistance to a laterally applied
| oadi ng for>c/e II.I 3 I articular, EP 25 0554972, GB 2220241,

US 5, 046, 878, U n282 and US 5, 664, 902 aII di scl ose a

coupl i ng deV| ceTher&JEMStmgutﬁlnﬂher@’tIéppd?étu%r@ﬂﬂﬁfe‘-’thoc??é‘fhcotﬁﬂﬂg%fnforcing

conpri s oi nted or conical end portion configured f
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di scl osed i reinfoeciag tbasmnypiiallg the bars are held in place within the coupling body
using a number of engagers, these being for example, bolts or screws which

engage into the reinforcing bars thereby wedging the bars against an inner
15  surface of the tubular body providing the couple.

Typical coupling devices found in the art generally comprise engagers
having pointed end portions to achieve an engaging into the reinforcing bars and
ot an engaging onto an outer surface of the bars thereby providing established

20  contact between coupling device and reinforcing bars in an attempt to provide a
strong couple. Through the provision of engagers being bolts or screws
configured with pointed end portions the coupled reinfbrcing bars are both
wedged firmly against an inner surface of the tubular body in addition to providing
resistance to a laterally applied loading force, or tensile force. In particular, EP

25 0554972, GB 2220241, US 5,046,878, US 5,909,980, US 6,202,282 and US
5,664,902 all disclose a coupling device comprising a plurality of engagers, each
engager comprising a pointed or conical end portion configured for bar
penetration. A typical coupling device as disclosed within these documents and
found in the art is detailed in Figure 1 herein. Figure 1 herein illustrates a side

30 elevation view of a bar coupling device 100 as disclosed in the art comprising an
elongate tubular body 102, a plurality of engagers 103, at least one gripping



el ongate tubul ar body 102, a plurality of engagers 103, at |
gripping 18 Septenber 2006 -2- 0 surface 104 and an inner sﬁ??%%@ﬁ 'rggge
is common in the art, coupling device 100 is configured to receive
reinforcing bars, in particular their end portions, 101 via elongate
tubul ar body 102. Engagers 103 are then adjustably positioned through
tubul ar body 102 thereby engaging into Q3[80101 which in turn provides a 5
wedgi ng of reinforcing bars 101 against internal surface 105 at for exanple
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of coupling reinforcing bars is disclosed in GB 2127512. T |E cunent
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reduced _i nterc?c,t I on and contact between the coupling device and reinforcing

bars, viPa t'Med9iBa-Peritiering, faendalacainst dntgrnal gurfaseetis Bbforaeamplenal
contact 15 égféc : i deyj ce and reinforcing bar so as to provide an
adequate c upﬁlﬁ%lp?ﬁbg%% © ‘%'s is provided for in GB 2127512 in the form
of a settable material as detailed with reference to Figures 1 and 2
therein. The seftable material is introduced between the coupling device

and the reinfor'ci epptyve Wpieash Tapdhe SuPYisiRg, ot sappinggreinfordiad karafisr ci ng
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coupling device, to be introduced 1n situ, 1ntroduces ous
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bars, via the non-penetrating engagers, is a requirement for additional contact
15  between coupling device and reinforcing bar so as to provide an adequate
coupling strength. This is provided for in GB 2127512 in the form of a settable
material as detailed with reference to Figures 1 and 2 therein. The settable
material is introduced between the coupling device and the reinforcing bars
whereby upon setting, coupling of the reinforcing bars is achieved.
20
The requirement for a settable material within the coupling device, to be
introduced in situ, introduces numerous disadvantages. In particular, settable
materials found in the art comprise low fire resistance introducing, in turn, safety
concerns. Cementitious grout has been employed to overcome the problem of
25 using low fire resistance material, however this in turn creates additional
problems. As a result of the grout having high viscosity, air pockets or voids
within the coupling region are observed resulting in a weak joint. The present
invention described herein is directed, in general, although not exclusively, to a
coupling device being operable without the requirement of a settable maternial,
30  relying instead on the nature and construction of the coupling device to provide a
strong couple. To this type of device we now turn.



invention described herein is directed, in general, although 4§0&antember 2006
exclusively, to a coupling device being operable w thout the redalrenpnt

of a settable material, 30 relying instead on the nature and construction
of the coupling device to provide a strong couple. To this type of device
we now turn. 18 Septenber 2006 -3- 0 Wth reference to the prior art
coupling device of Figure 1 herein; in _égspopse to a laterally applied

| oading force to the reinforcing bars 10I, this |loading force is
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the reinforcing bars, the ability of prior art coupling devices to
transfer load frombar 20 to coupler body up to and including the ultimte
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reduced cross-sectional area of the bars at various points along the bars
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15  particular, following a maximum loading force applied to the reinforcing bars 101
it is common to observe bar breakage 109 at a region of the bars 101 having
reduced cross-sectional surface area in addition to maximum load transfer from
bar to coupling device. Due to the degree of penetration of the engagers into the
reinforcing bars, the ability of prior art coupling devices to transfer load from bar
20 to coupler body up to and including the ultimate tensile strength of the reinforcing
bars is reduced as a result of the reduced cross-sectional area of the bars at
various points along the bars within the coupler body.  Commonly, at and
including the uftimate tensile strength of the bars, at least one bar breaks in a
region within the coupler device therefore providing a weak joint between
25  reinforcing bars. Consequently, the region of coupling of reinforcing bars using
coupling devices found in the art, reduces the maximum loading force tolerance
of the bars used in structural concrete. The coupling providing a weak point
within any reinforced structure as a result of both the reduced cross-sectional
area of the bars and a large initial load transfer from bar to coupling device.
30  Moreover, bar breakage within the region of the coupler body even at nominal
ultimate tensile strength of the bar is considered by some regulatory authorities
as failure of the coupler.




25 reinforcing bars. Consequently, the region of coupling of 1%@@% 006
bars using coupling devices found in the art, reduces the maxi mum | oadi ng
force tolerance of the bars used in structural concrete. The coupling
providing a weak point wthin any reinforced structure as a result of both
the reduced cross-sectional area of the bars and a large initial |oad
transfer frombar to coupling device. 30 Mﬂeover, bar breakage within the
region of the coupler body even at nomnal wultinmate tensile strength of

the bar is consivier e réyuicMersBie & 8rdouplhd UevideSdon %ré@fdr%r%vﬂfngt he
coupler. 18 Septenber 2006 O -4- Wat is required thefefore i's a coupling

devi ce confstingedouple hatoeeniraipfercingt barsgur buphd incudisgntheciltinate tersilear s
up to and i ' the. tmate tensile strength of the reinforcing bars.
5 Accordi ng&@%ﬂ%@ﬂ%ﬂ{%ﬁc@%?ﬁe to provide a coupling device which wll
not represent a weak point within the reinforced structure providing
instead a bar coupled region having an equal or higher |oading force

tol erane to tHAgcardingly. Hie inyantase sirpecte previdera apepitngt drvicewdioh will ndie
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conprising, in part, a plurality of engagers being adjustably positioned
t hrough a tﬂbHF‘gQ”pB%{ﬁd?%éﬁ’@gttﬁ%bmgy? ar YP- engagers are configured 15
with a plurality of different end portions configured for a different
engagi ng of the reinforcing bars. The different end portions may be

confi glbed to cigmgraryrafdhednventien surface of the reinforcing bars, to
engage partially into the reinfqgrcing bars , and/or an engaging into the
rei nforci ng barﬁ"%r’%‘(ﬁ Hg,oN ﬁeﬁl}mﬂ %? rcgﬁﬂé’aﬁ age@dﬂ%%@*gfﬁarw' prior art

Cenerr et or PRI s pORASEINAG i el i es,
and cables, comprising, in part, a plurality of engagers being adjustably
positioned through a tubular body, where the plurality of engagers are configured

15  with a plurality of different end portions configured for a different engaging of the
reinforcing bars. The different end portions may be configured to engage onto an
outer surface of the reinforcing bars, to engage partially into the reinforcing bars
and/or an engaging into the reinforcing bars providing, in turn, a range of reduced
bar cross-sectional areas as a consequence of the amount of engager

20  penetration. The amount of load transfer from bar to coupling device, via
indirectly the different engagers, is also dependent upon the nature of the
engager end portion. For example, the coupling device at a region havihg an
engager configured for, substantially, non-penetration, engagers onto the bars,
such that the device experiences a reduced amount of load transfer as compared

25 to a region having an engager configured for bar penetration and an engaging
into the reinforcing bars. Through the provision and positioning of a plurality of
engagers configured with a plurality of different end portions extending
longitudinally along the tubular body of the coupling device, bar breakage within
the region of the coupling device is avoided up to and including the ultimate

30 tensile strength of the reinforcing bars.



indirectly the different engagers, is also dependent upon theggd e%ﬁridﬁ%
engager end portion. For exanple, the coupling device at a regio avli ng an
engager configured for, substantially, non-penetration, engagers onto the
bars, such that the device experiences a reduced anount of |oad transfer
as conpared 25 to a region having an engager configured for bar penetration
and an engaging into the reinforcing bars. ®hrough the provision and
positioning of a plurality of engagers éonflgured with a plurality of
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aspect of écres{ resent invention there is provided a coupling device for
coupling r 156 ci ng bars used in structural concrete conprising: 15 an

el ongate tubul ar body for receiving end portions of said reinforcing bars;

a plurality of engagers being adjustably positioned through said tubular
body:; According to a first aspect of the present invention there is provided a

coupling device for coupling reinforcing bars used in structural concrete

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

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

20 said coupling device being characterized in that;

said plurality of engagers are configured with a plurality of different end
portions for engaging said reinforcing bars;

25 wherein said different end portions are configured for different respective
engagings of said reinforcing bars.

According to one aspect of the present invention there is provided at least
one engager of the plurality of engagers configured for an engaging onto the
30  reinforcing bars, at least one engager of the plurality of engagers configured for
an engaging into the reinforcing bars, and at least one engager of said plurality
of engagers configured for an engaging partiaily into said reinforcing bars.



20 sai d coupling device being characterized in that: said pl qraaéé'oﬁtg er 2006
engagers are configured with a plurality of different end portions ftor
engagi ng said reinforcing bars; 25 wherein said different end portions are
configured for different respective engagings of said reinforcing bars.
According to one aspect of the present invention there is provided at |east
one engager of the plurality of engagers_canfigured for an engagi ng onto
the 30 reinforcing bars, at |east one e'ﬁ'gager of the plurality of engagers
configured for ﬁﬁgﬁg' i : -2l J S I
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into said rednfigored foy drmesgadify Sad e esinR0€i6g Hars,6an end paortide ebafigurebe
plurality of different end portions conprise an end portion,  confjgured for
Bn engag! ndobANEIGANG: PARBIE i1tp the e ARG RATS And @ epgriartion eanfiglispdan
engagi ng p Lal ! IS i bars and an end portion configured
for an engggfﬁg%@?gﬂpﬁgﬁbg?ﬁ@%ﬁﬁg Ht%lgsr's. 5 Alternatively, wherein at

| east oke engager of said plurality of engagers is configured for an

engagi ng parti a into said reipnforcing bars and at, | east ope engager of
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portions conprise: a first type of end portion configured for an engagi ng
partial |y iengageaiad saldeimtﬂr@h%ri o epgageranig; cardigareck domant gnpgaging dntd $0dt i on
configured tfeﬂ{for%mg%ggi ng into said reinforcing bars.

10
Alternatively, wherein said plurality of different end portions comprise:
a first type of end portion configured for an engaging partially into said
reinforcing bars and;
15

a second type of end portion configured for an engaging into said

reinforcing bars.

Alternatively, wherein said plurality of different end portions further
20  comprise:

a third type of end portion configured for an engaging onto said reinforcing
bars.

25 Alternatively, wherein said plurality of engagers further comprise:

a fourth type of end portion configured for an engaging partially into said
reinforcing bars;

30 wherein said engaging partially into said reinforcing bars by said fourth type
of end portion comprises a penetration of said reinforcing bars being less than a

penetration of said reinforcing bars by said first type of end portion.



Alternatively, wherein said plurality of different end porti OI%SSéHeMrZ
conprise: a third type of end portion configured for an engagi ng onto sai
reinforcing bars. 25 Alternatively, wherein said plurality of engagers
further conprise: a fourth type of end portion configured for an engagi ng
partially into said reinforcing bars; 30 wherein said engaging partially
into said reinforcing bars by said fourth type of end portion conprises a
penetration of said reinforcing bars beiﬁg | ess than a penetration of said
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positioned at an outer npst region along a length of said elongate tubul ar
body and; S5OWer Mostfediei alongalengt oksaid ejgingata fubylasbodyigagder s confi gur ed
for engaging into said reinforcing bars is positioned at an inner nost
region along a length of said elongate tubular body. Alternatively,

wher ei n5at | easat least engaggagef ofeaid gitalit oft gngdgers Gaofgered Hor ephhiiayr ed
of engagi ng Pnto sairﬁ rei n{)or cing bars is positioned at an outer nost
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and rel ati vgipeiida@turtiRfoddye plurality of engagers configured with a
plurality of Idi ffﬁgraentdﬁglnédrbpo?t ions, the anount of load 15 transfer from

reinforcing bars to coupling device is nore uni forrr} al ong theI I enggh of the

devi d ; found.in the art. Accordi couplin evice is
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the length of  the reinforci n? bars such that at any point along e
r ei nf or ci ngeB@NsAlang gilangthef elongate tubular body.

As such, due to the nature and relative positioning of the plurality of

engagers configured with a plurality of different end portions, the amount of load

15  transfer from reinforcing bars to coupling device is more uniform along the length

of the device compared to that found in the art. Accordingly, a coupling device is

described herein which avoids bar breakage within the region of the coupling

device being achieved by controlled engager-bar penetration along the length of

the reinforcing bars such that at any point along the reinforcing bars within the

20  coupling device, the cross-sectional area of the bars is not reduced to an extent
where load transfer from bar to coupler body is not achieved.

Preferably, said plurality of engagers comprise a plurality of shear bands,

said shear bands comprising a plurality of different diameters; wherein an

25  engaging of said reinforcing bars by said plurality of engagers is controlled using
said piurality of shear bands.

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

are threaded holes configured for receiving screw threads, the plurality of

30  engagers also being configured with screw threads such that the engagers are
configured for adjustable positioning in the threaded holes.




20 coupling device, the cross-sectional area of the bars is natgd QH%S
an extent where |load transfer frombar to coupler body is not ac'ﬁl eve '50@6

Preferably, said plurality of engagers conprise a plurality of shear bands,
sai d shear bands conprising a plurality of different dianeters; wherein an
25 engaging of said reinforcing bars by said plurality of engagers is
controlled using said plurality of shear bands. According to a further
aspect of the present invention the pIurﬁTity of holes are threaded hol es
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According to a further aspect of the present 1nvention the plurality of
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greater t t: : ei nforcing bars. As such, penetration of the
r ei nforci ng'%glgpga’ 'F%Btér@%ﬁllé'r ed, is obtainable. 5 According to a further

aspect a&f the present invention the coupling device conprises at |east one

face extending |ongitudinally on an inper surface of the tubular body and
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face and ex¢snghidis boRast BAk rf@h% ex@ihditg io:f@ﬁhdmagy bACsh Ym'iae’reéd?fabg"gfathe.lo

| east one recessed gripping surface 1s configured to grip the rerntorcing
bars in resipulasdody and ahlgagi age oécassed rgripping sinfapcobeing fprméd opl theati ty
of engagers, .Th rovision of .at | east.one recesse rippi ng surface

a1 1 ows e Trart s Bk a3 i orgTHERE sy SCRRst aite HRee eTaBUBE g
devi ce1@nd |8asvese récdvsey sxfaRdRAcorfig@fed o of ttﬁétrem%feﬁ\gfbé&@qm er
and the reinforcing bars. gi%pg{\cgcordi ng to ag?ﬁerther% gspect of the present

i nvent i on tTeEP@NSE Ena epgaging &F & erinigreing bats by teapluraliphpf engagess.pllbeal i ty
of teeth, A8 LRG 6 AGE0G one recessed gripping surface allows the reinforcing bars to

be seated correctly within the coupling device and serves to provide an extended
area of contact between coupler and the reinforcing bars.
15
According to a further aspect of the present invention the at least one
recessed gripping surface comprises a plurality of teeth, the teeth being
configured to engage the reinforcing bars in response to an engaging of the
reinforcing bars by the plurality of engager. As such, appreciable bar slip within
20  the coupling device is avoided through utilization of both the plurality of engagers
configured with a plurality of different end portions and at least one recessed
gripping surface optionally comprising a plurality of teeth. According to the
specific implementations of the present invention both bar breakage within the
region of the coupler body is not observed upto and including the ultimate tensile
25 strength of the reinforcing bars. Additionally, appreciable bar slip within the
coupling device is not observed upto the yield strength of the bar.

According to a yet further aspect of the present invention the coupling

device may comprise a pentagonal cross-sectional configuration wherein the

30 elongate tubular body comprises five faces extending longitudinally on the inner
surface of the tubular body and at least one recessed gripping surface being
formed on at least one of the five faces. Alternatively, the coupling device may



configured to engage the reinforcing bars in response to an g 't@ Ifhfr%d?)%
reinforcing bars by the plurality of engager. As such, appreciable bar slip
wi thin 20 the coupling device is avoided through utilization of both the
plurality of engagers configured with a plurality of different end
portions and at | east one recessed gripping surface optionally conprising
a plurality of teeth. According to the ISpe@:ific i npl enentations of the
present invention both bar breakage wi thFh the region of the coupler body
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i nner surface of the tubular body an e rece grippi ng
surfacebbeing formed on at |east one of the five faces. Alternatively, the
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of the tubul ar_body and at |east one recessed gripplng surface being
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descri bed herein’is co e in the coupling of cables, wres,
bars ono the like both used within the field of structural concrete and any
type of use not_ limted to use within structural concrete. 10 The el ongate

tubul ar body nmefiepElangsts itWRidandoslysmayy ke |dagstibedascon slesveilise pdo ey
confi gured r£0kiviRgHddy dRGu¥Eior PBEitiBRAY ovEP Enl 2bdut e thits Akiré28t Esbles

so as to provide a coupling joint. Additionally, means for engaging the bars, wires
or cable may comprise a plurality of engagers as described herein or alternatively
15 any form or engager may be employed so as to provide a means for wedging the
bars, wires or cables against the recessed gripping surface (alternatively termed
a recessed wedging surface). For example, the means for engaging may
comprise a form of engager being adjustably positioned onto, partially into the
bars, wires or cab‘les so as to wedge, press or abut the same against the

20  recessed gripping surface.

According to a further aspect of the present invention there is provided a
coupling device for coupling bars comprising:

25 a sleeve-like body for receiving said bars;

a plurality of engagers being adjustably positioned through said sleeve-like
body;

30 said coupling device being characterized in that:




so as to provide a coupling joint. Additionally, means for enﬂ?‘@&@@lﬁ 2006
bars, wires or cable nmay conprise a plurality of engagers as descri be
herein or alternatively 15 any form or engager may be enployed so as to
provi de a neans for wedging the bars, wires or cables against the recessed
gripping surface (alternatively termed a recessed wedgi ng surface). For
exanpl e, the neans for engagi ng may corTri ee a form of engager being

adj ustably positioned onto, partially in % the bars, wires or cables so as

to wedge, press t |, NSt r e rd ppi_ng; surface.
According to a ?ﬁhﬁg;&ngsggg?%h?ﬁ@Bor?e%ei%%r%\olcgﬁt?@%%gt%e gf Bg)epsg\?med a
coupl i ng deportienfconfigured|fong fits typecomgrigagimpof s2id basd &eye- 1 i ke body for

receiving said bars; a plurality of engagers being adjustably positioned
t hrough said sl eeve-like body; 30 said coupling device being characterized

in that: 18 Se wilPak I Sal I l,i f
engagers comr{)&é@ggg?ﬁ?%? Sta&pgpc@?mgtr%eﬁggé?@g%@ i |g%r9%8%§rt§/%élf)f?§fj type
of engagi ngratiosapdfigured fana seetnd typstof engagihgsdisdidibarsal i ty of engagers
conprises a-second type of end 5 portion configured for a second type of
engagi ng of said bars. Alternatively, wherein at |east one engager of said

plurality of engigss } i téf-%% i L i d for
athird type of engg?gﬁogpétﬁ?éqﬁé}&n?@? ci gg%groz%fgcﬂmr!{agl?ngﬁ)%gﬁgfg
&ps 0

wherein at ¢@agrsasna bend giattign gewfigurgd dér arthing dype of enpaging ofa

fourth type I configured for a fourth type of engagi ng of
sai d reinf osre@‘itj ﬁ%ﬂg)é@gétbfg]Al ternatively, wherein said first type of

engagi ng by said first type of end
Alternatively, wherein at least one engager of said plurality of engagers
comprises a fourth type of end portion configured for a fourth type of engaging of
said reinforcing bars.

15 Alternatively, wherein said first type of engaging by said first type of end
portion comprises an engaging partially into said reinforcing bars and;

said second type of engaging by said second type of end portion comprises
an engaging into said reinforcing bars.
20
Alternatively, wherein said third type of engaging by said third type of end
portion comprises an engaging onto said reinforcing bars and; |

said fourth type of engaging by said fourth type'of end portion comprises an
25  engaging partially into said reinforcing bars;

wherein said engaging partially into said reinforcing bars by said fourth type
of end portion comprises a penetration of said reinforcing bars being less than a
penetration of said reinforcing bars by said first type of end portion.
30
According to a further aspect of the present invention there is provided a
coupling device for coupling bars comprising:



portion conprises an engaging partially into said reinforci ”QS@éﬁteﬁfﬁEr 2006
sai d second type of engaging by said second type of end portion conprises

an engaging into said reinforcing bars. 20 Alternatively, wherein said
third type of engaging by said third type of end portion conprises an
engagi ng onto said reinforcing bars and; said fourth type of engagi ng by
said fourth type of end portion conprises ar 25 engaging partially into
said reinforcing bars; wherein said engaging partially into said
reinforcing bars by said fourth type of end portion conprises a
penetration of said reinforcing bars being |less than a penetration of said
rei nf orci ng barasslbgve-dikel bbdy &ar logatimgaivee add @bout portiod® ofsaididirslg to a
further aspect of the present invention there is provided a coupling
device for coupling bars conprising: 18 Septenber 2006 0 -11- a
sl eeve-like bo i t r td j ;
plurality of e%a%giag%g)zi %ﬁ%}gﬁft %ﬁ%ﬁgﬁomeéﬁﬁ@é%@gﬂ@ﬁdsﬁg
engager § bedngggecsbeing plogitinely eljugiale timoough Isaihsldewd-Blea/body ke body; sai d
coupling device being characterized in that: said plurality of engagers are
different engagers for different respective 10 engagi ngs of said bars.
According to a daid édslqjjin?we $ing BRaRCRSRBY in fhgent i on there is provided a
met hod of coupling reintorcing bars used in structural concrete conprising:
15 receiving end portions of said reinforcing bars in an el ongate tubul ar
body; adjusta L fd 0N ural i . h id tubul ar
body: said net %dd%bﬁzr?h @fhgfﬂ%%?ééjrsi é%dag%:r&&ogﬁg%%% Fot Widteh: Fdbchive

10 engagings of said bars.

According to a further aspect of the present invention there is provided a

method of coupling reinforcing bars used in structural concrete comprising:
15 receiving end portions of said reinforcing bars in an elongate tubular body;
adjustably positioning a plurality of engagers through said tubular body;

said method being characterized by:

20
engaging said reinforcing bars with a plurality of different end portions of
said plurality of engagers, said different end portions being configured for
different respective engagings of said reinforcing bars and;
25 coupling said reinforcing bars by said different engaging of said reinforcing

bars by said different end portions.

According to one specific implementation of the present invention, at least

one end portion comprises a substantially flat region configured for near zero bar

30 penetration. At least one end portion may comprise a truncated pointed region
configured for a partial penetration into the reinforcing bars. And, at least one

end portion may comprise a pointed region configured for bar penetration. It will




engaging said reinforcing bars with a plurality of different LAl
of said plurality of engagers, said different end portions ggﬁﬁaﬂﬁhhkﬂﬁﬁos
configured for different respective engagi ngs of said reinforcing bars

and; 25 coupling said reinforcing bars by said different engagi ng of said
reinforcing bars by said different end portions. According to one specific
| npl enentation of the present invention, ateoleast one end portion
conprises a substantially flat region cdﬁ%igured for near zero bar 30

penetratio A - DErt i I 1S L runca oi nt ed

Pegi on contt %y APRITERIRd BYNGR PR B ETY yEARR: PRSP ERREBRRIES anc,
at | east onexisteratmiiting i turneneas oemd, i Retial il fll &dr peakbRaticnBueH Vafefysf bar
penetration, It wll 18 Septenber 2006 0 -12- be appreciated by those in
the art, t Hiffe®nykar epg poriaseranfigerad, o sear zergg PBHBE) apd dull bai pengtkationt t i ng

in turn ne ' d full bar penetration. Such variety of
aérezté?{cgmd%r%éd?\ réif!

different bar en trons configured for near zero, partial and full bar
penetration are enconpassed herein. 5 According to the specific

i npl ement ati ons, of the present inyention a B coupling device is provided
havi ng. a shor ¢ dXCHOBTEh RS dPRRREG IMAFTIAIELoBE o fist Prapentc JuiEning &
devi ces. Duuipfing dBVIcE i§ BRRAGEd RAVIRY ah Y IGiRyts icgémg{é eﬂgd

t hi ckness of L{pﬁeg‘_el onga_tg t ubul ar b% y naybeé}g;rto%ﬁge |(€(k?18|ths ear erlrort han
10 t hose f Arhgouplingdevices.r d3ug té mgmiore goowiaet cenglingededce eonfiuration- a

t ubul ar bo w thread i nteraction.. Additiopnally he plurality of
engager s a%""'k@ﬁ‘;‘ﬁ%&&%%ﬁ@e lgsle E"ﬂ%ﬁ i By d”@’g@eﬂr? 'f’%é(yﬁlé&hf% FﬁﬁrtQPBng
the | ength thoss heurkl MaRS arttrebuting in lgashiter ERGaGEI9SIOKSthrdd CQUBlHaP Boa)
engager head configured with a recessed poriion to interface wth an

engager ti gif@Mithgaddnieraction. nhgddiianallya e phitjalityiof @ngagetst aker cadiguealie cal | y
323??2_ head, YePpsii6dd Bk tobr LASHeMAdhPHEPRABR of thsCeloh KA CBLAY
body. The engagers may comprise an engager head configured with a recessed
portion to interface with an engager tightening device or may have a hexagonal or
15  other geometrically shaped head cross-section to interface with a spanner like

tightening device.

Brief Description of the Drawings

For a better understanding of the invention and to show how the same may

20 be camied into effect, there will now be described by way of example only,

specific embodiments, methods and processes accordihg to the present
invention with reference to the accompanying drawings in which:

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

Fig. 2 illustrates a plan view of the coupling device tubular body according to
a specific implementation of the present invention;

30 Fig. 3 illustrates a cross-sectional side elevation view of the coupling device

according to a specific implementation of the present invention;



Brief Description of the Draw ngs For a better understanding 4
invention and to show how the sane may 20 be carried into ef %&S{HnberZOOB

wi |l now be described by way of exanple only, specific enbodi rrents
met hods and processes according to the present invention with reference to
t he acconpanying drawings in which: Fig. 1 illustrates a cross-sectional

side elevation view of a prior art 25 reinéorcing bar coupling device;
Fig. 2 illust rat es a plan view of the cCﬂ.?pI i ng device tubul ar body

according to p C t h e Fig. 3
illustrates a cr sg @é%tf?%gp% %%egée#{é@g?g'g% gét‘ﬁ%'f Qeﬁ\}e%ﬁﬁ% tig%‘B %%'ch
accordi ng tforraegpeni &f deastpbraerdoabsed gippime era%enbf ithgepbusling 48vice
Septenber 2006 0 -13- Fig. 4 illustrates a cross-sectional side elevation

vi ew of theac’cc@é‘i'ﬂgﬁ‘épﬂﬁ asP@?tr@cdh%ﬁr%ﬁe“ffEﬁ’%U%e recessed gripping surface
of the coupling device according to one aspect of the present invention; 5
Fig. 5a illustrates a plan view of one of the plurality of engagers

accordi Ag to dfig. éa;tblestratefs atp!anpnimeﬁbnénﬁmplumllw@n@gew hecdrdiagas a

pl an vi ew of one of H}, & of engagers according to one aspect of
the presentOGIRG Ghiheygre Y9 ustrates a plan view of one of the
plurality of engagers accordlng to one aspect of the present invention;
Fig. 6 illustrates a plan view of a top portion of one of the plurality of
15 engagers acdﬁ@ﬁmwus’@af@a@ plape!d'ﬂw of ond ef theesleratityi ofvengeigers attqgdingdo
illustrates an he co | ng device and reinforcing bars

accordi ng R ea%ﬁt %r]es%rﬂténbc? dnt i nvention: 20 Fi g. 7b illustrates an
end vi ew of the coupling device and reinforcing bar s

Fig. 5c illustrates a plan view of one of the plurality of engagers according to
one aspect of the present invention;

Fig. 6 illustrates a plan view of a top portion of one of the plurality of
15  engagers according to one aspect of the present invention;

Fig. 7a illustrates an end view of the coupling device and reinforcing bars

according to one aspect of the present invention;

20 Fig. 7b illustrates an end view of the coupling device and reinforcing bars
according to one aspect of the present invention;

Fig. 7c illustrates an end view of the coupling device and reinforcing bars
according to one aspect of the present invention;
25
Fig. 8 illustrates an end view of the coupling device and reinforcing bars

according to one aspect of the present invention;

Fig. 9 illustrates a cross-sectional side elevation view of the coupling device

30 according to one aspect of the present invention;



according to one aspect of the present invention; Fig. 7c illya %é&hﬁﬁo&%oe
end view of the coupling device and reinforcing bars accordl ng t'o

aspect of the present invention; 25 Fig. 8 illustrates an end vi ew of the
coupling device and reinforcing bars according to one aspect of the _
present invention; Fig. 9 illustrates a cross-sectional side elevation view

of the coupling device 30 according to Pneoaspect of the present
invention; 18 September 2006 -14- 0 Fig."10 illustrates a cross-sectional
si de el evat | on pyeWoollussieBoUPLbag oYl iaE GBS, LRyPRP. ASPERIRIRD, L°
present inventio ates a Cross- sectlona va¥fi on
view of t hede)mqaau:cmgdmg tdemecaspect:@frtderpges*.@tm\iemtlbhpr speci f | c

i npl ementati on of the present invention; Fig. 1lb illustrates a plan view
of the coupling device according to the Figure 1la enbodinent; 10 Fig. 12
illustrates a qf.gsm%étpa‘téé o RABhaL 8 S or v B R Gby iRy ce
according the Fi nbodi ment; Fig. 13 | ustrates a cross-se na
si de el évatdemicevhenordingtthe fodber $pag;pff‘ odmplemeatad:oncdxfﬂ@p presenf invémten; speci fi c
i npl ementation of the present invention; 15 Fig. 14 illustrates an end view
of the coupling device according to a further specific inplenentation
conprising a grm?pnng AUstiAEE a pigh vidwy Idflmétéﬁmﬁgadé‘«r@%n@&ﬁﬁﬁgwlthé' de

el evation view of the coupling 20 device of the Fig. 14 enb

Det ai | ed Dddguiiept laoamépdimmeniBest Mbde for Carrying Qut the Invention There
wi |l now be described by way of exanple the best node contenplated by the

I nventors for carrying out the invention. In the following description

nunerous speci fifig. dgt Wubsates ea sebsé-settionah sidelallevationr deivdef ahé BLPHEY
device according the Fig. 11b embodiment;

Fig. 13 illustrates a cross-sectional side elevation view of the coupling
device according to a further specific implementation of the present invention;
15 _
Fig. 14 illustrates an end view of the coupling device according to a further

specific implementation comprising a gripping surface;

Fig. 15 illustrates a cross-sectional side elevation view of the coupling
20  device of the Fig. 14 embodiment.
Detailed Description of the Best Mode for Carrying Qut the Invention

There will now be described by way of example the best mode
contemplated by the inventors for carrying out the invention. In the following
description numerous specific details are set forth in order to provide a thorough

25  understanding of the present invention. It will be apparent however, to one skilled
in the art, that the present invention may be practiced without limitation to these
specific details. In other instances, well known methods and structures have not

been described in detail so as not to unnecessarily obscure the present invention.

30 Referring to Fig. 2 herein there is illustrated a plan view of the bar coupling
device according to the specific implementation of the present invention. The

coupling device 200 comprises an elongate tubular body 201, a plurality of



25 understandi ng of the present invention. It will be appare %‘n \

one skilled in the art, that the present invention nay be p?ltgc %\éﬂ;eréoﬁﬁ
without limtation to these specific details. In other instances, well
known net hods and structures have not been described in detail so as not
to unnecessarily obscure the present invention. 30 Referring to Fig. 2
herein there is illustrated a plan view of 4 he bar coupling device
according to the specific inplenentation %f the present invention. The
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i nvention. . The eIg\r&g}atg ubul ar. body 201 is manufactured froma steel or
simlar mat'®rngpuiactire n‘tﬁ?'i"sésSt&eﬁlﬂf f $iglantmatenak iands somprisemin suficiastur e

coupl i ng of | ' r 3 t t here
v e’ or ovi dceRERId pRbIBR Spoutd g BPren@Rine Sary SRAEH eV,
di amet eb t dubulbotvody 261 tthengi are provided ar plscatignof lonbitudinalivt spared holéd202 each

hol e 202 tpo interf th interi f t I te t I bod
201° Accor P PbaRREISELs Al At Pl EMES 5PV IR G BIBREC IR ERER. edch

of 10 the HangDd 4diddatolidtePRas SAthaH Rifer’ of BieiPh aﬂe%suwrhedﬁgb?w threads

203 being configured to engage with correspondi ng screw t hreads of an
engager being by way of exanple an engaging bolt or screw Positioned

centrally al on . et l.ar . b 1 ] rovided hole 15 20

bei ng co%f I gur g%éc't%gd'ﬁé’ ﬁ@&ﬁ%eﬁ?&gﬁféﬂ R"?{gg%{ﬁ%gﬂ cgfsthg Q{?ﬁ?&/\ﬂ?’@ﬁt'%ﬁﬁm 0
posi ti eped tﬁ@%ﬂi?ﬂddi’nawtiﬁa&ed&idle@QOB%%b%rbUiHEHam_ﬂdebémEMrém 20Bridigd an
i nner surface of the tubular body 201. In referring to Figure 3 herein

there is il9ondgvmdcle engaasswitk cerrespanding gereve threpds of arengagsr deinghby
K deyi i i fic inpl tati f th t
coupling Wjﬁ%@gléﬁ%ﬁ%mafﬁ%&%& I npl enmentation o e presen

i nventi on. evi ce | ustrated conprising the el ongate
t ubul ar body 201; an inner surface 300; at |east one recessed gripping

surface 301; d. | urali f engagers 302, 303 and 4. Adj.ustabl
posi ti oned wi tﬁqu,rt%n%d centratll¥ along the %?ongate %ubu?far body 2(3)9 is pro{nded ho!g
15 204 being configured to allow removable insertion of a pin, which when
positioned centrally within said elongate tubular body extends through an inner

surface of the tubular body 201.

In referring to Figure 3 herein there is illustrated a cross-sectional side

20  elevation view of the coupling device according to the specific implementation of

the present invention. Coubling device 200 is illustrated comprising the elongate

tubular body 201, an inner surface 300; at least one recessed gripping surface

301; and a plurality of engagers 302, 303 and 304. Adjustably positioned within

the plurality of longitudinally spaced holes 203 are engagers 302, 303 and 304

25  being configured for a different engaging of the reinforcing bars to be coupled
101.

As is common to coupling devices found in the art, end portions of the
reinforcing bars are received at the inner surface 300 of tubular body 201
whereby engagers 302, 303 and 304 are adjustably positioned to engage the

30 reinforcing bars, in particular their end portions. According to the specific
implementation of the present invention the plurality of engagers 302, 303 and
304 comprise different end portions 305, 306 and 307, such that these end



the plurality of longitudinally spaced holes 203 are engager sy fﬁﬁ%fﬁﬂaﬁ
304 25 being configured for a different engaging of the relnforC|ng ars to
be coupled 101. As is common to coupling devices found in the art, end
portions of the reinforcing bars are received at the inner surface 300 of
tubul ar body 201 whereby engagers 302, 303 and 304 are adjustably
positioned to engage the 30 reinforcing bars? in particular their end
portions. According to the specific inﬂlénentation of the present

end por L1 oo @5 Sehiblial 980% Hifibent Sdadifg ol SORRILAG, arsye D'
-16- porti cpmtianlar ol pgnlmasl 3érare cbrfiparazto engags ogtoofhet feénfording bags, ng
ons 305 are confi edto enaeontothe

bars. In I ar ort

Pl o or oi niptishpattiong; 30 3rd RBHSHSa Tar enaaing quartaibi 910 S BNTEcRaATS] |y
to th d

into the r%ﬁfeoéﬁdi Eﬂrﬂgﬁ 53078k eﬂg’@r@@%ﬂ meﬁga%ﬁpeor%taﬁ%ggﬁta&h n

engagi ng or substa y into t reinforcing bafs to a greater extent
t han en@age‘ﬁiﬂﬁ@@iﬂgabamttleacgrpatane)chelﬂ(lﬁan engagedi30g having endpsation G06.

i npl t at t,h tion { 305,. 306 and 307
cont | gur ed ARRRIRS A RS eio KEREMERENoT o (6t PRGNt IN/PRicR GRHGPUHPES |-

particul ar 308 306MdOB0OYI 8RS coffiguNes Alvith N Hapdheds BRIateP s itRat of the
i npl enentations of the present invention positively adjustable engagers

302, 303 arfgirdogingdasei idaisuay, theicesdporiionss or  rivets configured with
dlfferent end portions for a different engaging of the reinforcing bars.
15 According to the specific inplenentation of the present invention the

el ongatie tubul gcdordivig 26l firshdrr QFedﬂd iMplidmentatieas tofoltes rressethvehtioPi ng
surface 301 being fornmed on east _one face of inner surface 300,

recessed grRSHIVEY 3@U$@H@eefﬂﬁﬂeé%t393d3% angniil4 cRIMAHSE holsh Scrws. ies ahd
el ongat e t%ﬁfé sarcohﬁgure%%m FersRCEnd dRoMY 51 Aferdt. ehgagifgf boWEd to

grip the reinforcing bars
reinforcing bars.

15 According to the specific implementation of the present invention the
elongate tubular body 201 is provided with at least one recessed gripping surface
301 being formed on at least one face of inner surface 300, recessed gripping
surface 301 extending longitudinally on the face and elongate tubular body 201.
Recessed gripping surface 301 is configured to grip the reinforcing bars, in

20  particular their end portions, in response to an engaging of the reinforcing bars by
the plurality of engagers 302, 303 and 304, in particular their end portions 305,
306 and 307 according to the specific implementation of the present inventién.

The centrally located pin is provided through hole 204, passing through
25 inner surface 300 and tubular body 201 to seat at a central point within tubular
body 201 at 308.

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

30  according to the specific implementation of the present invention. A plurality of
teeth 400 are formed on the recessed gripping surface 301, whereby the teeth

are configured to engage the reinforcing bars, in particular their end portions.



20 particular their end portions, in response to an engagi ng
rei Ir[:forci ng bars by the plurality of engagers 302, 303 and é% éﬂ%mberZOOG
particular their end portions 305 306 and 307 accordlng to the speC|f|c

i mpl enentation of the present invention. The centrally located pinis

provi ded t hrough hole 204, passing through 25 inner surface 300 and
tubul ar body 201 to seat at a central pojnt amthin tubular body 201 at

308. Referring to Figure 4 herein there- Y% illustrated a cross-sectional

301 30 accerariiotd G Shethf rtlefbnfliobtiThe HiEst ST B A on
A plurali tyfonﬁedea'stdmlﬂmht;abfardwsrm%semdgm eeStting dver a ﬂ@té‘rﬂse&bﬂtﬁé%e%l

wher eby the t eth are configured to _engage the reinforcing bars,

particul ar § Ayand comprise peakssd eﬁfﬁgﬁm‘ﬂj%m% Amordmgc*@rtbeﬁ@epkﬁct he
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surface 530(1r®.|ghsc dOgr asxe qyaa‘hetrld:éll abodt tanyu ghossddittioAc darcdiding tto  further

specific i Nt t|on th resent inventi eeth 400 conpri sing
eaks 401 PSR Mstenzbens o 185 Fitent dehBn petniod bady Sersersvion
Accor di ng tarel Wsjhafetrid PN debfdihdPol MRt Hdcffes wﬁE)IeHE?\ S DIt preddrn.

teeth 400 at any cross-section are asy tric. Accor Ing to tI-Le specific
i mpl errent atinggntion thegilchexfdhe tegthvand maiura bfathaﬂ frotrghsf 4@and peaks 40d anet ur e
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rei nf oroi novadiety 6f isdtAtreinferoimgdsrdRaRery iang dd#l@éb@ﬁdlh@dﬁlblﬂhﬁﬁ@é)ﬁﬂlamé[@iet h
400 may be formed on one or all recessed gripping surfaces 30

t ubul ar bodleetb #00Amavt b frimsd oncenou et rﬁ@@ssedr@frnpm auﬁawmée% czjrtbat er
th t hat
Spggl fi Cal r;[% %I%IEE)PQ ?gﬁn%&%&%gesenl?ala%me | on fah rﬁ@%&c%%ﬁ %}ﬁéan

i ndi vi dual thai ciettie har tndis cbaplmgbodytes squar e based pyram ds,

15 According to a further specific implementation of the present invention teeth
400 comprise individual raised portions being cones, square based pyramids,

and any other form of pointed projection.

Referring to Figure 5a herein is illustrated a plan view of engager 302
'20 according to a specific implementation of the present invention and as detailed
with reference to Figure 3 herein. Engager 302 comprises an engager head 500,
and engager body 501, a shear band 502, screw threads 503 and an end portion
305. The provision of screw threads 503 configures engager 302 for adjustable
positioning within any one of holes 202 via screw threads 203. Shear band 502
25 is configured to shear following a torque force applied to engager 302 via
engager head 500 such that shear band 502 separates the engager head 500

from the engager body 501 according to a predetermined applied torque force.

The shear band of engager 302 is of a diameter sufficient to ensure
30 separation of engager head 500 from engager body 501 so as to produce the
correct engaging of end portion 305 onto an outer surface of reinforcing bars 101.



and any other form of pointed projection. Referring to Fi gur [T
Illustrated a plan view of engager 302 20 according to a spgg%@gmﬂioﬁﬁ
i npl ementation of the present invention and as detailed wth reference to
Figure 3 herein. Engager 302 conprises an engager head 500, and engager
body 501, a shear band 502, screw threads 503 and an end portion 305. The
provi sion of screw threads 503 configures engager 302 for adjustable
positioning within any one of holes 202"\ a screw threads 203. Shear band

502 25 is confi | I | . r ' ger
302 via engagel?évﬁgg}?t @O%IBQ%’([:RE?‘r?g(%wstﬁ%gﬁstggﬁgg%ggg%a‘?gwgsfe%agﬁggger
head 500 faceordihg terepepecifid trdplehiEhtatkgoofithegptesent nvedtide mmdned dapiibéd ed
torque force, f}e shear band of engager 302 is of a dianmeter sufficient to
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engagen 0302 a»nes@adifie, 30é diafnatoniof sHeed bad SMaGMenyader B0S maynber ci ng
bars 101 using end portion 307. As 10 a consequence, theée dianeter 0of shear
band 502 f sliffesphian thalforgpoager 3.t erent than that for engager 302.
Referring to Figure 5¢c herein there is illustrated a plan view of engager
303 according to a specific inplenentation of the present invention, as
detail ed w th Rdfeniigeodfigere Sc Regin ¢hedelieillastatedng plier vidRDf emgpyesss3 an
engager head 500, ?n o . . . , )

according to a specific implementation of the present invention, as detailed with

15 reference to Figure 3 herein. Engager 303 comprises an engager head 500, an

engager body 501, a shear band 502, screw threads 503 and an end portion 306.

According to the specific implementation of the present invention the shear band

for engager 303 is configured to separate engager head 500 from engager body

505 in response to an applied torque force such that end portion 306 is

20  configured for an engaging partially into reinforcing bars 101. As engager 304 is

configured for engaging into the reinforcing bars via end portion 307 and engager

302 is configured for engaging onto the reinforcing bars via end portion 305, a

diameter of shear band 502 for engager 303 may be an intermediate size

between those of engagers 302 and 304 due to a configuring for engaging partly

25  into the reinforcing bars via end portion 3086.

According to the specific implementation of the present invention end

portions 305, 306 and 307 have a hardness greater than that of reinforcing bars

101. According to a further specific implementation of the present invention

30 engagers 302, 303 and 304 have a hardness greater than that of reinforcing bars
101.



engager body 501, a shear band 502, screw threads 503 and an |

306. According to the specific inplenentation of the preseng%inJgghﬂgﬁqug
shear band for engager 303 is configured to separate engager head 500 from
engager body 505 in response to an applied torque force such that end
portion 306 is 20 configured for an engaging partially into reinforcing
bars 101. As engager 304 is configured foreengaging into the reinforcing
bars via end portion 307 and engager 30% i s configured for engagi ng onto

the reinforcin Vi Qs e ; | 2 for
engager 303 ma;!/R %‘%@}9 ﬁoﬁflgp%egﬁgiéﬂgﬁlé’%qsg&s&rg{eé?]f?h)gsneﬂ%ﬁ%ﬁég{gga@rggﬂgg and
304 due to 30xohkngagendBir3tdngadid0d guuording t@3heé ipeclibampieméntationafbar s

via end portion 306.. AccqQrdi to the specific inplenentation of_ the
resent | n RRTGRCRN Mvepen ﬁ@%%%&ﬁﬂ&%ﬁn 8 TRCREIMh poHiog 6P er
than that %eiﬁ@bgﬁﬁ]&w% PRéFacelfiih aﬁ\%ﬁ@ggé%ﬁt@mﬁgf%g@er specific

I npl ementation” o e present 1nvention engager 303 and 304 have a
har dnes$ greater than that of reinforcing bars 101. 18 Septenber 2006 O
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recessed portion 60 eing configured to interface with an engager
ti ght eni ng thevukdar bogy 204 mpdighes agY natigod ermttegoationsh standandjirmpaseat! by
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correct nuriBerlepgthepfgtigeiubutas basy witloutithadeaararagnt taiean extprdedrtubkiar

tubul ar bo i t hout the requirenent for an extended tubular
od{!

Referring to Figure 7a herein there is illustrated an end view of the coupling
15 device according to the specific implementation of the present invention
comprising elongate tubular body 201, at least one positively adjustable engager
302, reinforcing bar 101 and at least one recessed gripping surface 301 being
formed on at least one face 700 of inner surface 300. In operation, coupling
device 200 is configured to receive reinforcing bars, in particular their end
20  portions, and to grip and couple bars 101 via gripping surfaces 301 and teeth
400, being formed on surfaces 301 in response to an engaging of bars 101 by

the plurality of engagers 302, 303 and 304. |

According to the specific implementation of the present invention elongate

25 tubular body 201 comprises inner surface 300 being divided into five faces
providing a pentagonal inner surface cross-section. All five faces extend
longitudinally on inner surface 300, inner surface 300 extending longitudinally
within tubular body 201 so as to define a pentagonal shape through a cross-
section of tubular body 201 along substantially the full length of coupling device

30 200. Gripping surfaces 301 comprising teeth 400 comprise a radius of curvature
extending perpendicular to a longitudinal axis of tubular body 201, the radius of
curvature of gripping surface 301 being equal to a radius of curvature of an outer



body. Referri ng to Figure 7a herein there is illustrated an qus‘\?/'#itgwb@éé'éedr#t%

coupling 15 device according to the specific inplenentation

i nvention conprising elongate tubular body 201, at |east one positively
adj ust abl e engager 302, reinforcing bar 101 and at | east one recessed
gripping surface 301 being fornmed on at | east one face 700 of inner
surface 300. |In operation, coupling devjice®00 is configured to receive
reinforcing bars, in particular their erfd-20 portions, and to grip and

COUpL e DAt SyHBke 4RI B 0 2 ey e i orgdRS: PR A

engager s 30 th&dSinforcing®érs.According to the specific inplenentation of the
present invention elongate 25 tubular body 201 conprises inner surface 300
being divided into five faces providing a pentagonal inner surface

- tic 300,
Choor sort hoa” 4tordin %o M EPedtic FillemenRilion bHE prased? iryBAfitn RihfoRdfq >0
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| bst ant the full | t ce i
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curvature of ppi ng surface 301 being equal to a s of curvature of
an outer 18“§g@ur@nh eEio,cpositiveho adpigtabie engagerci g tsradjugteijethmughlhoiesr
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reinfonging 5 bars 101 are seated on recessed gripping surfaces 301
wher eby, due to the radjus of curvature of &rippin surfaces 301, extended
contact is achifs/Ednamm inthe artareielereey haen1¢bapnenlly gempsse sbs oandges
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adj ust abl e eng ger 1 $ad) | ust hol e
implementation of the present invention gripping surfaces 301 are configured to

grip the reinforcing bars 101, in particular the ribs 701 of the bars. As it is

15 common to reinforcing bars 101 found within the art, ribs are generally provided
on the bar outer surface at the bar end portions. Accordingly, the specific
implementations of the present invention as described herein are optimized and
configured for the coupling of reinforcing bars comprising ribbed end portions.
Additionally, positively adjustably engagers 302, 303 and 304 are configured for

20 an engaging onto or an engaging into reinforcing bars 101 both at a ribbed region
701 and a non-ribbed region.

Referring to Figure 7b herein there is illustrated an end view of the coupling

device according to the specific implementation of the present invention

25 comprising tubular body 201, at least one recessed gripping surface 301 and at
least one positively adjustable engager 303 having end portion 306. As with
Figure 7a, reinforcing bars 101 are seated in a lower portion of tubular body 201

due to the recessed gripping surfaces 301 comprising radii of curvature being

near equal to that of reinforcing bars 101, 701, recessed gripping surfaces 301

30 being formed on faces 700 and extending longitudinally on each of these faces.
In operation, end portion 306 of positively adjustable engager 303 is configured

for engaging partially into reinforcing bars 101, 701 following application of a



203 so as to be engaging onto reinforcing bars 101 via end pqgtggitediber 2b06
As is known in the art, reinforcing bars 101 generally conprise ribs or
ridges 701 provided on an outer surface of bars 101. According to the
specific inplenentation of the present invention gripping surfaces 301 are
configured to grip the reinforcing bars 101, in particular the ribs 701 of
the bars. As it is 15 comon to reinforgj,ngebars 101 found within the art,
ribs are generally provided on the bar“duter surface at the bar end

portions. ' \ FHRRC Wkt ' at i ORS : ﬁaﬁ;ﬁ
I nvention gg&g]éeg(\;c&ﬁ%eads Egg%l n a{rtvfethgrgfér%ﬁé%gs ;Ifr{gﬂﬂeggnl?%ﬁ 2@rr€§r Ieg to
coupl i ng ofpasitivehoadjustableaesgagereri0z, 863 rarbatd e fhepdedreorcf . penaddtion afial | v,
positively adjustabl ngagers .302, 303 gnd 304 are configu for 20 an
ngagi ng. Sritsl BOMER 4ABd8 HeTHived i MeofEmeioh el shedh baudoth & Sasd
region 70lgiamdtdt dHefar baRBadsiiGeg Wles@%r@dgbﬁgeh@trﬂicﬁﬂﬂ%n@ cBRESHOhiRGr e 1S
illustrated an end view of the coupling "dévice according to the specific

i npl eneht atgreatesshearcbandprnidinghgeatérqenepsticmnpri si ng tubul ar body 201, at

| east one recessed gripping surface 301 and at | east one positively
adj ust abl e engager 303 having end portion 306. As with Figure 7a,

rei nforcing barReféflihgtocrigart BslherimtHeoei il0sirate@arténd View af theeduphdd due
to the recessed gripping surfaces 301 conprising radii of curvature being

near equal deyigehaaccefdingi & dhei ppedlie smpamentationr o elbse dreganipinvgntion f aces
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due to the radii of curvature of recessed gripping surfaces 301. Positively
adjustable engager 304 is adjusted through at least one hole 202 and is
15  configured for engaging into reinforcing bars 101, 701. Again, as described with
reference to Figure 7b, the magnitude of penetration into reinforcing bars 101,

701 is determined by the diameter of shear band 502.

Referring to Figure 8 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, a positively adjustable engager 302
and inner surface 300 comprising a single face and at least one recessed
gripping surface 301. According to the further specific implementation of the
present invention inner surface 300 at any cross-section through tubular body

25 201 defines a substantially circular shape or similar.

The general mode of operation of the further specific implementation of the
present invention as detailed with reference to Figure 8 herein is similar to that
described with reference to Figure 7a. However, according to the further specific

30 implementation of the present invention a single recessed gripping surface 301 is
provided at a substantially opposed region of tubular body 201 in relation to the
plurality of positively adjustable engagers 302, 303 and 304.



di aneter shear band resulting in | ess engager penetration thag geptember 2006
corresponding 5 greater shear band providing greater penetration. Referring
to Figure 7c herein there is illustrated an end view of the coupling

device according to the specific inplenentation of the present invention
conprising el ongate tubul ar body 201, at |east one positively adjustable
engager 10 304 having end portion 307, at | east one gripping surface
301 being forned on at |east one face 700. As described with reference to
Figures 7a and 7b herein, reinforcing bars 101 are seated in a | ower
portion of the coupling device due to the radii of curvature of recessed
gri ppi ng surf adéefestn tedsiguiesd yhereidj therabiseillosigaigdr a30bst-seatipnalt side

t hrough at least one hale 202 and.is 15 configured for.engaging into

el nf or o ngiaon g e SRl daledactpringtd b Pt tuBcrEten o6 o
7b, the magRétgregemlinbEMRIN abhphsingtdlongatei tapGiaP 9ol 211Mner s(Pthck300,
determ ned by the dianeter of shear band 502. Referring to Figure 8 herein

there i§ i lthasluralivofengagers BeR 363 Bnd 3 pemeyably insestablepincded and@tt o a
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surface 301. According to the further specific inplenentation of the

oresent | nvidth BEraS Hh ARt fayeone (F deinipiping bas. 184 axending dengitudinall ar
bod 25 2 [ Al ' I {10 | ) I
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node of operation er specitic inplementation o nt
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described with refer e .to Figure 7 wever, according to fhe further
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‘engager s 30mterBegdiatgegion 002 aldhgsa trengih of trEoelengateubular body 201. At least
one positively adjustable engager 304 comprising end portion 307 is positioned at

15 aninner most region 903 along a length of the elongate tubular body 201.

According to specific implementations of the present invention the
multiplicity and positioning of the plurality of engagers 302, 303 and 304 are
optimized for any length of elongate tubular body 201 so as to provide a coupling

20  device being configured for progressive load transfer along the length of the
coupler body such that bar breakage within the tubular body 201 is avoided up to
and including the ultimate tensile strength of the reinforcing bars. As suéh, the
penetration of each of the plurality of engagers is controlled along the length of
the coupling region such that a cross-sectional area of the bars is not reduced

25 beyond an ability of the reinforcing bars to carry a loading force in the reinforcing
bars at a point of engaging by each of the engagers.

As described with reference to Figure 1, and in response to a force being

applied to the reinforcing bars 101, either as a tensile force or compression force,

30 the force in the bars 101, referring to Figure 9, is transferred from bars 101 to the
coupling device in gradually reducing magnitude from outer most regions 901

through 902 fo 903. Accordingly, in region 801 comprising positively adjustably



Referring to Figure 9 herein there is illustrated a cross-seqrsigpé‘&bn%é}ezooa
el evation view of the coupling device according to the specific

i npl ementation of the present invention conprising el ongate tubular body
201, inner surface 300, 5 the plurality of engagers 302, 303 and 304,
renovably insertable pin 900 and at | east one recessed gripping surface
301. Pin 900 is provided through hole 2 pbsitioned centrally within
tubul ar body 201 and extendi ng through i“fner surface 300 so as to prevent

any one of ' r 4y miPL d ' [ I d ent ral
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engager s 302latif83tannat3Aétaled witht iefeedef @ Rigurel @naefeinf atehegians e1gaibul ar
body 201 so_as to provide a coupling 20 device being configured for
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the engagers. As described with reference to Figure 1, ang In response to a
force bei ngcouppng i device 20k alengitbe clengthbaf stubolar kodhél0las W wespetifict or ce

or conpressjon f the force in the .gars 01 referrin o [Fi.gure 9,
s transt enPeierpeBifan of e eshl kEeutr PRl opEtaE sRanedP 9P Beitk ng
magni t ude foimiaoioteigagess 304 80@Resd 8lshchh bangdifNdtet BeP@BlightE Aidliceghty, in
regi on 901 conprising positivel ¥| adj ust abl y

that for engagers 304 such that end portions 307 of engagers 904 do not

penetrate into bars 101 to the same extent as those for engagers 304.

Due to the more progressive transfer of load from bars 101 to coupling
20  device 200 due to the nature and positioning of the plurality of engagers 302,
303, 304, and 904, the coupling device is configured to maintain coupling of
reinforcing bars following a maximum loading force to the bars 101, up fo and
including the ultimate tensile strength of the bars wherein at least one of the
reinforcing bars breaks in a region outside the elongate tubular body 201

25  following application of this loading force.

Referring to Figure 10 herein there is illustrated a cross-sectional side
elevation view of the coupling device according to the specific implementation of
the present invention. Figure 10 illustrates the coupling device following

30 application of a torque force to each of the plurality of engagers 302, 303, 304
and 904 wherein each engager head is separated from each engager body via
shear band 502. The length of each engager body is configured such that




18 Septenber 2006 O -23- engager 302, a maxi mum transfer of |
frombar 101 to coupling device 200 is observed. Through thé‘b%ﬁagﬁﬂaﬁe
of end portion 305, reinforcing bar 101 does not conprise a significantly
reduced cross-sectional area at region 901. Additionally, as engager 302
I's configured for engaging onto reinforcing 5 bars 101 with no or near zero
bar penetration, the magni tude of | oadi ferce transfer fromreinforcing
bars 101 to region 901 of coupling devic¢€ 200 is reduced relative to that

detailed w efe ; ] ' [ i iyl
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partial |y ibeyondamsoutédsurfaee h@@hot ubealaobotlp 201 thyankafgy amountgi on 902 is
reduced 10 relative to that indicated with reference to Figure 1 herein at

regions 106. According to all specific inplenentations of the present

I nvention a co ' [ | (4 | ; rs
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coupling device is'CO

fol | owLog aiarecrew rthiczidi sgct digteedch tdhehbagiyabiet . badied 60ando ridicdighdig t he
ultimate tensi|e _sﬁren th of the bars wherein at | east one of the

r ei nf or ci ng%ugatag'tla elR¥ONdan opiegisyracr { 8P of thecelengrigdululatbedu2Obody 201
25 followi ng application of this loading force. Referring to Figure 10
herein there is illustrated a cross-sectional side elevation view of the
coupl i ng devi cdt wilcloe dppreciaded thy thpse iskilled iimbhes atrithat thencafpling device as

described herein is configured to couple bars, wires or cables for a variety of bar,

15 wire and cable diameters.

Referring to Figure 11a herein there is illustrated a cross-sectional side
elevation view of the coupling device according to a further specific
implementation of the present invention. Coupling device 1100 comprises

20  elongate tubular body 1103; inner surface 1104; at least one gripping surface
1105; pin 1108; a plurality of engagers 303, 304, 1101.

Engagers 303 and 1101 are positioned at an outer region of coupler body

1103, each engager 303 and 1101 comprising an end portion 306, 1102,

25  respectively, for partial penetration into the reinforcing bar 1101. According to the
further specific implementation of Figure 11a end portion 1102 of engager 1101

is configured for bar penetration to a lesser extent than engager end portion 306

of engager 303. As will be apparent to those skilled in the art, end portion 1102
comprises a truncated pointed region similar to that of end portion 306 such that

30 only minimal bar penetration is achieved with reference to engagers 303 and
particularly engagers 304. End portions 306 and 1102 may be considered to
comprise a concave recess or dish type shape located at the region of bar




the present invention. Figure 10 illustrates the coupling dew ]

30 application of a torque force to each of the plurality ofwgﬁ%ad%Hggxgybe
303, 304 and 904 wherein each engager head is separated from each engager
body via shear band 502. The length of each engager body is configured
such that 18 Septenber 2006 O -24- followi ng a shearing of shear bands 502
engager bodi es 501 do not extend beyond,.an euter surface 1000 of tubul ar

body 201 by a large amount. According tc % further specific inplenentation

of the presgﬁaa' ti Ik e | ' 303
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negat i ng requi.renent fqr .engager head, 50 nd shear band 502. As such,
positively %lﬂ"ﬁg’{}gﬁ? @%@&5@?&%@@9%95 “the further specific

I npl ementation of the present invention are adjusted through holes 203 10

via screw threads such that each of the engager bodies 501 do not extend
subst anbi al | y b&s et bareppuedatesiuby #aasel giolechin theead) angdype ofilendavortionly

201. It wl (o] d hose, skilled in the art that the coupling
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coupl i ng de’ngagingivta derdginfercingrharite erlessas@xierd thampnaagars 30don of the
present invention. Coupling device 1100 conprises 20 el ongate tubul ar body
1103; inner surface 1104; at |east one gripping surface 1105; pin 1106; a
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specific inplenentation™of Figure 11a end porYion ager
portion 600 being configured to interface with an engager tightening device.

Each of the engagers is adjustably positioned through the elongate tubular body
15 1103, the positioning of the engagers through the body being provided by holes
within the tubular body.

Referring to Figure 12 herein there is illustrated a cross-sectional elevation
view of the coupling device of Figure 11b herein. The coupling device 1100 is
20 illustrated with the plurality of engagers 303, 304 and 1101 where end portions
1102 of engagers 1101 penetrate into the reinforcing bars 701 to a lesser extent
than end portions 306, 307 of engagers 303, 304 respectively. Shear band 502
of engager 1101 may be configured to shear in response to an applied torque
force to engager head 500 such that shear band 502 separates engager head
25 500 from engager body 501. According to the further specific implementation of
Figure 12 herein shear band 502 is configured such that the torque force applied
to engager 1101 is less than that required in respect of engagers 303 and 304 to
achieve a shearing of shear band 502 and a separation of engager head 500
from engager body 501. Accordingly reduced bar penetration is achieved in
30 respect of engager 1101 relative to engagers 303 and in particular 304.
Additionally, engager end portions 1102 and 306 have different dimensions so as
to provide a different engaging of reinforcing bars 101.



S configured for bar penetration to a | esser extent than en
portion 306 of engager 303. As will be apparent to those skg??%%pt?%%rezoos

art, end portion 1102 conprises a truncated pointed region simlar to that
of end portion 306 such that 30 only mniml bar penetration is achieved
with reference to engagers 303 and particularly engagers 304. End portions
306 and 1102 may be considered to conprisega concave recess or dish type
shape | ocated at the region of bar 18 Sefftenber 2006 -25- 0 engagenent.
According to the further specific inplenentation of the present invention
end portion 1102 conprises a concave recess or dish being nore shallow
than that of ermamg ikal - |k PRI 8-al ; t e
skilled in the art?{ngl;@& tmggtelm9 Beﬁg@&rﬁ?ﬁ?nm Il”i‘gggtgr?d%g%g%ée%@aeln%ﬁgyed
to provi de elevpipar viewl dieithg conpliingur deviéer acterdingertet rant fusther o spetifisser

extent tha 303 gagers, 1101 and 303. .engagi i nto the

rei nf or ci nanﬁgéﬁgﬁgaggﬁe%fsﬁé g SERt “?‘f?a{‘rﬁ"’en%%%?%"%%u?e%gﬂgﬁ g‘t'tPLint bpgdy
Figure $1b 1801ekn ithersirfagel 13025 bigiibBhgasurtRB M08WaMurkite P dhgassred of
Figure 1l a conprisi n(? engager s _BOglbgogasand 1101. Eg{]:h gﬁgage? gconp(jr;?F ses
an engager Had040010gemoyabiidesertakigiptotdM.sing a recessed portion 600
being configured to interface with an engager tightening device. Each of
t he engagers is adjustably positioned through the el ongate tubul ar body 15

1103, the posi tAaordigg @b thbepeoifieganbodihtert@f Figeb8obetmerartaypes ds by
holes wthin the tub%b{ar bod,%/._ Referring to Figure 12 herein there is
i |1 ust r at e®"WAPEHAEL SBPAYSHVIN EmeewHing\devigeot 3Q0: eT e st tig efeangagent

Fi gure{alb b i Vi i i | ,ge
) SuL 20 S odkorBRpataN Bl e ol A DY ORISR
1101 penet resmgagingt ontchithe eeinfarciognbaisad 81.70Engagers| 363 el 1@kt poditioridthat end
portions 306,[, 30(71. f eng}ager S 303,@304 respﬁgé' vel y. SPear band 502  of
engager 110THRGIBLE JEHRNGGF otfhe; Sutufiaia bady i)o?l'?e cepiigied pfri adradidhue
force to engreattibeddiRORifufding bats $TBRAs PREGHRPWRE PeRRS BHHaGR 12 ead
herein. Engagers 304 positioned at an inner most region of tubular body 1301
15  are configured for an engaging into the reinforcing bars 1101 as described with
reference to Figures 9 and 12 herein. The relative engaging onto, partially into
and substantially into the reinforcing bars 101 is provided by configuring a
plurality of different engagers with a plurality of different end portions as
described herein. In addition, shear band 502 may be adjusted so as to achieve
20  the desired degree of bar engaging in combination with the plurality of different
end portions.

According to the specific implementations of the present invention as

detailed with reference to Figures 9, 12 and 13 herein the amount of load transfer

25  from bar to coupling device 900, 1100 and 1300, respectively, is progressive

along the length of the coupler body such that bar breakage within the tubular

body is avoided up to and including the ultimate tensile strength of the reinforcing

bars. With reference to Figure 13 herein the magnitude of loading force transfer

from reinforcing bars 1101 increases progressively from engager 302 to 1101 to

30 303 to 304 due to the relative magnitude of bar engaging being a consequence of

non-bar penetration, partial bar penetration and substantial bar penetration,
respectively.



25 500 from engager body 501. According to the further speci
I npl ementation of Figure 12 herein shear band 502 is confi gﬁ?e%de%tsghb%rhzgtos
the torque force applied to engager 1101 is less than that required in
respect of engagers 303 and 304 to achieve a shearing of shear band 502
and a separation of engager head 500 from engager body 501. Accordingly
reduced bar penetration is achieved in 3Q respect of engager 1101 relative
to engagers 303 and in particular 304. "Additionally, engager end portions
1102 and 306 have different dinensions so as to provide a different
engagi ng of reinforcing bars 101. 18 Septenber 2006 -26- 0 Referring to

Fi gure 13 her ei Refelvirigeta Biguld 44 heatindhereds dhstratedd aweat vidwlef el eoullingn
vi ew of the, cou I{f@ﬁ[devi ce according to a further specific inplenmentation
n

of the presdHc ASROKHNI 1P sAnBIRIST eSRARIR dMplemeniption B ther swasentn

I nner. surf AR i-BPLAT C 1 | Atvqal 4 i ; 02,
303, 304, 11T e HARRY aCeBHERRC ki oty DO piurdlyPREBESH R
enbodi mént adjustablerengb@erd v402;dirf ihaeestifagep®tand angipging surfacen@lOdy ed

wi thin the coupling device 1300. The first type of engager 10 302
positioned at an outer nost region of tubular body 1301 is configured for

an engagi ng ontAeddiing o ﬁjrﬂ&rbe,ye%ifkoﬂanapzé%ﬂ&ﬂroﬁ @%;%L&é% ge;&htthened
at internediate region of the tubular body 1301 are configured for a
partial poetemingpantot isengsgetdyciheplality of Ehgagersde4d2 beieg adjusiably

f to Ei in,. E 4 ot d [ t
egion of tRBIEASHorIfe SpdagrLBRARI T ne aBRG Be M s R Sy
rei nfongi N fANg hetdld sagh desdsdrd ad varefordedf &t ribping ditfRe A0NSH 48
herein. The relatjve engaging onto, partially into and substantially into

t he reinfortei PPV @ $EAUIESbar 6oURIIG IRinte o {FilRRIRG ririacepl4i4 comprises” a
di fferent ] ; rald If: r .(?l[ﬂﬁs ri bed
her ei n. In%'ag@ﬁ%fﬁ%s elgrr] e!aé'n I"?%% Sﬁ%?/gb{é;%ﬁﬂ@r@@gg\g&a@bto ar%?ﬁrfggg%go t he
desi red dedubelaobotnr48hg&yichdhatrin tleerbiexnttdfdne biat HO1 bitting displacey, off-set,
different f?onrg 8 Ocreetnltrgpsé'r symmetrical position within coupler body 1401 the gripping

15 surface is configured to grip the bar at all points of contact between the inner

surface of the tubular body and an outer surface of the bar.

According to a specific implementation of the further embodiment of Figure
14 herein the plurality of teeth may comprise screw threads formed uniformly
20  over the entire inner surface of tubular body 1401. According to yet further
specific implementations, gripping surface 1404 may comprise a series of
grooves or ridges extending substantially perpendicular or transverse fo the
length of tubular body 1401. As will be appreciated by those skilled in the art, any
specific or combination of gripping elements may be formed on the inner surface
25 so0 as to provide a wedging surface configured to grip the reinforcing bars.
According to the Figure 14 embodiment coupling device 1400 is usable with any
combination of engagers as detailed with reference to Figures 2 to 13 herein
such that the coupling device may comprise a plurality of engagers configured
with a plurality of different end portions for a different engaging of the reinforcing

30  bars such that the reinforcing bars are gripped by gripping surface 1404.




According to the specific inplenentations of the present invgatd
detailed with reference to Figures 9, 12 and 13 herein the aﬁlguér'émgﬁegazc?oe

transfer 25 frombar to coupling device 900, 1100 and 1300, respectively,
is progressive along the length of the coupler body such that bar breakage
within the tubular body is avoided up to and including the ultimte
tensile strength of the reinforcing bars., Wth reference to Figure 13
herei n the nmagnitude of | oading force t refhist er fromreinforcing bars 1101

i ncreases progr i f & a : 0: to 304 due to
the relative rra%%ﬁﬁ@e){%f#'gg}reegggggferlllgqﬁ%%enbsli%g%geggg’eﬁgésaecgﬂ%ﬂ- %@?
penetrat i onelepatidri alievbaof pemettion i o congliray kizivivet i1a00baf Figmet Mat ihefein
respectivel%/. 4. 18 Seighﬁenber 2006, -27- o Referring to Figure 14 herein
there is il$UABPHEPS ARV AAOT; Biner gerface dPYRRNdigninriRg sudacentd@dt.di ng t o
a further specific inplenentation of the present invention conprising an
el ongate tubul ar body 1401; a plurality of positively 5 adjustable engagers
1402; af i nner Acodrdiog G408 emibdimeni pipfFiggres 15 harsin 1H®hner Aafacei1600tgd t he

101 1s enpagltleh Pl dhpRses porenetusads 138h Formhed oue SrsimRtaly dhe -
posi tioned éﬁtfr@%ﬁbrtdlﬁfaﬁégmroﬂ@lﬁﬁla%%ya@dﬁ?sﬁééd?ﬁiﬁgw % gldrﬁﬁ 'of MaGek ©

Figures 10 2 to 13 herein such that bars 101 are forc al nst gripping
surface l40aresforaed oo gripping esurfacec d@4bae anupl prayideoimeansGto pgripydhe

surface 1404. ' | ural of .teeth or rjdges forne bstantially
uni formy gréérﬁ&{éﬁ{g ﬁ%%eﬁeg%r% Bﬁeé' eb?fng t@ﬁ%%d?"&%ﬁﬁo‘ﬁmﬁﬂt%ﬁ?wmﬁ fhe
event of t heoupling b inesidiiforgngbar witigie the@tlibuist altefra@01R t6@Kd leePb-like
symmetrical position within coupler body 1401 the gripping 15 surface is

conf i gur ed RASYGHY -1 Ae detailed it refersnge do bigure dtdiereive theeaidgesher gripping
oo sk irslaca B i L SE IR ABT oLy 800 Bl oQERFARR |0,
plurality dbrmedtttansegrseaidyeisseaving avplamfiyestpdak amdltrongh opd distributions
so as to present raised gripping points to engage the reinforcing bars.
15
As will be appreciated by those skilled in the art the invention as disclosed -
herein may be utilized in any of the specific embodiments of Figures 2 o 15
- herein, such specific embodiments comprising similar or identical components
and functionality as described herein with reference to alternative embodiments.
20  In particular, the specific embodiments of Figures 11a to 15 incorporate by
reference all components and functionality as described with reference to Figures
2 to 10 herein.




20 over the entire inner surface of tubular body 1401. Accor di {
further specific inplenentations, gripping surface 1404 may gg%ﬁ;tgg}@ermﬂﬁ
series of grooves or ridges extending substantially perpendicul ar or
transverse to the |ength of tubular body 1401. As will be appreciated by
those skilled in the art, any specific or conbination of gripping elenments
may be formed on the inner surface 25 sq _asoto provide a wedgi ng surface
configured to grip the reinforcing bars™® According to the Figure 14

enbodi nment coup¢1|iaﬂ‘g gevice 1400 is usable with any conbination of engagers
as detailed wt e?'erence to Figures 2 to 13 herein such that the

coupl i ng devi cel.may chnpupkey aepicer for idouphia eSARTENY 154181 il ROstrivittfa) @
plurality of different  end portions for a different engagi ng of the

rei nf or ci ngONSERIBLPENEISKY: t hat the reinforcing bars are gripped by gripping
surface 1404. 18 Septenber 2006 -28- 0 Referring to Figure 15 herein there
is illustrated a cross-sectional side elevation view of a section of

coupl i n§ devi canleofgatk tebgar bodylfdneeesiving endnrdrionegoft said Felnfobeinky badk)1;

i nner surface 1500; and gripping surface 1404. 5 According to the

enbodi nent of Figure 15 herein the inner surface 1500 of tubular body 1401
conpri ses scre 1 VL t s di e ianer
surface 1500 o:‘5 H}{)rgiﬁgfofbggéaéléj%rlTFéjrAgCﬁ)ﬁ?ﬁ@?yﬁﬁé%ﬁ%%ﬂ?@égg%@ dlgg{s”gpare
formed on dodypi ng surface 1404 so as to provide neans to grip the
reinforcing bars thereby preventing displacenment, slip or novenent
followng a 10 coupling of the reinforcing bars within the tubular,

al ternapi vel y tsaid@sligiihgeie@icei being BRshacitRed ifhattet ailed with reference to
Figure 14 herein, the ridges or gripping surface provided on the inner
surface of the tubular body 1500 may conprise any formof transverse

ri dges having ARYAP) i j-but o.as to
present rai sed%‘ﬁ E{%ﬁ%ﬁ‘mﬁg& pogi %?iéeq%gs Zagga%déﬁbﬁ%c’i Qeﬁ'{aﬁf% i‘ﬁrhg@béfr g%ﬁ%ﬁ,ﬁ%ﬂ‘& |
be appr eci gioetibrisyfot bogagisg shidadirforclrigebaasf the invention as disclosed
herein may be utilized in any of the specific enbodiments of Figures 2 to
15

15 wherein said different end portions are configured for different respective

engagings of said reinforcing bars.

2. The coupling device as claimed in claim 1, wherein said plurality of

different end portions of said plurality of engagers are configured to transfer a

20  different amount of a loading force applied to said reinforcing bars from said
reinforcing bars to said coupling device.

3. The coupling device as claimed in claim 1 wherein at least one
engager of said plurality of engagers is configured for an engaging partially into
25 said reinforcing bars and at least one engager of said plurality of engagers is

configured for an engaging substantially into said reinforcing bars.

4, The coupling device as claimed in claim 1 wherein said plurality of
different end portions comprise:
30

a first type of end portion configured for penetration into said reinforcing
bars and;




herein, such specific embodiments conprising simlar or i de”HiBCSaéptemberzoos
conponents and functionality as described herein with referenceto
alternative enbodiments. 20 In particular, the specific enbodi nents of
Figures 1la to 15 incorporate by reference all conmponents and
functionality as described with reference to Figures 2 to 10 herein. 18
Septenber 2006 -29- 0 Cainms: 1. A couplihg device for coupling
reinforcing bars used in structural concrete conprising: 5 an elongate
tubul ar body for receiving end portions of said reinforcing bars; a
plurality of engagers being adjustably positioned through said tubul ar

body; 10 sai d cos@tantgtypewf eadipeirtian cordigacedfarzpenetratiohdnto ssad ceipfoncing i t y

of engagers_are configured w,th a.plurality of different end portions for
engagi ng si?%sf%ﬁrﬂfﬁ?t%fﬁéteﬂﬁﬁ?” %ghﬁé%@er&se&idop ¥R-erent end portions are
configured for different respective engagings of said reinforcing bars. 2.

The coupling device as clainmed in claim1, wherein said plurality of
differeft end gorti onBh@ftogpling gevicenhs aimeddn giajer 4 wheteiomaid glurality b

transfer a iffer nt of a.loading force applied to said
reinforci ngd’ﬁ%ﬁeg't ?Pﬁﬁgggﬁngwﬁ%ﬁgrn@wwsﬁg bars to said coupling device. 3.
The coupling device as clainmed in claim1l wherein at | east one engager of

said plurality of engagers is configured for an engaging parti aI_Ify into 25
sai d reinf or ci rythiar &pa el end pastien contiowagdgean engeging gntarsaid tainfefcing

engagers i SoarQWi‘tHs%'é%tiBW nggagggﬁ&}é} Substantially into said reinforcing

bars. 4. The coupling devicte as aimed 'n claim1 wherein said plurality
of difiberent end portions conprise: 30

6. The coupling device as claimed in claim 5 wherein said plurality of
different end portions further comprise:

a fourth type of end portion configured for penetration into said reinforcing
15  bars to a lesser extent than said first type of end portion.

7. The coupling device as claimed in claim 5 wherein at least one
engager of said plurality of engagers comprising said third type of end portion is
positioned at an outermost region along a length of said elongate tubular body.

20

8. The coupling device as claimed in claim 4, wherein at least one
engager of said plurality of engagers comprising said first type of end porﬁon is
positioned at an outermost region along a length of said elongate tubular body
and;

25

at least one engager of said plurality of engagers comprising said second

type of end portion is positioned at an innermost region along a length of said

elongate tubular body.

30 9. The coupling device as claimed in claim 1 wherein said plurality of
engagers comprise a plurality of shear bands, said shear bands comprising a
plurality of different diameters;



a first type of end portion configured for penetration into '
reinforcing bars and; 18 Septenber 2006 0 -30- a second ty;l?'g?ptgrr]nc})erzow
portion configured for penetration into said reinforcing bars to a greater
extent than said first type of end portion. 5 5. The coupling device as
claimed in claim4 wherein said plurality of different end portions

further conprise: a third type of end pc 1t_i @1 configured for an engagi ng
onto said reinforcing bars with substantially no bar penetration. 10 6.
The coupling device as clained in claim5 wherein said plurality of
different end portions further conprise: a fourth type of end portion
configured for veerein an eogagingof saidireinfording barsgoy did ipdurality of @ngagemris
extent than_said first type of.en ortion. 7. The coupling device as
clainmed in © ri°ﬂ1e§ W@rsé"\\{ pg{"afft)égg?‘ﬁ%?f@a”éiﬁgager of said plurality of
engagers conprising said third type of end portion is positioned at an
outernost region along a length of said elongate tubular body. 20 8. The
coupl i n§ devi celts cl Higrgauplingdeviae as daimed in caim ¢adereinsaic phugkiy off

said plural f | S] 4 fiFst tvpe of end portion is
posi ti oned %d/ag% r%ﬁ? g?%g{sﬁﬁ'dﬁgg?ét?aﬁ%éﬁ&ﬁ?te%ﬁﬂd 5%'19&5?'89 a'(5?1gat e tubul ar
body and; 25 at |east one engager of said plurality of engagers conpri sing

said second type of end portion is positioned at an innernost region along
a length of saitl el oHyufeuURINGLAYicHaEElaimedan claie & ydisreingaid piusalityof

claimed In diéief dndoBHRING kS RAIUHBLS b¥edtr than that of said reinforcing bars. |

10
12. The coupling device as claimed in claim 1 further comprising:
at least one face extending longitudinally on an inner surface of said tubular
body and;
15

at least one gripping surface being formed on said at least one face and

extending longitudinally on said at least one face;

wherein said at least one gripping surface is configured to grip said
20  reinforcing bars in response to an engaging of said reinforcing bars by said

plurafity of engagers.

13. The coupling device as claimed in claim 12, wherein said at least
one gripping surface comprises a plurality of teeth being formed on said at least
25  one gripping surface, said teeth being configured to engage said reinforcing bars

in response to an engaging of said reinforcing bars by said plurality of engagers.

14. The coupling device as claimed in claim 12 further comprising
screw threads formed on said at least one gripping surface.
30



engagers conprise a plurality of shear bands, said shear ban 1S4
plurality of different dianeters; 18 Septenber 2006 -31- o \ﬂ‘/{?ﬁ%%‘?\é%&
engagi ng of said reinforcing bars by said plurality of engagers is
controlled using said plurality of shear bands. 5 10. The coupling device
as claimed in claim1l wherein said plurality of engagers have a hardness
greater than that of said reinforcing b . 0l1l. The coupling device as
clainmed in claim1 wherein said pluralityof different end portions have a

har dness_gr eat 45 t hanThdaloling Yedick®hd cRlidietn ek 12! uther HifbrsMiPh! N9

device as clainmed in claim rther conprising: at |east one
ext endi ng | piealifudf ridges/foomedron saidratdeadtane grippirg dutfade)|said ridgslybaing; 15

at | east one_qripping surface pei or, on, sai,d, at | east one face and
ext endi ng IB%%&?'% %@Fﬁvff%f%s%fé&gﬂ? 0{%5’6@%?%9@@ E@é’!ar\t}%’@yei n said at |east
one gripping surface is configured to grip said 20 reinforcing bars in

response to an engaging of said reinforcing bars by said plurality of
engager$. 13. THd couphe mgupiing deviss ad slaireed iim aaien i vihereiheaidi coupding at

| east one I: ADJ ! ises a plurality of teeth being fornmed on
said at Iea%digggr%ﬁ%gbgmlpﬁﬁ[?ﬁ ace, said teeth being configured to
engage said reinforcing bars in response to an engagi ng of said reinforcing

bars by said plurality of engagers. 14. The coupling device as clained in
clai m 12 furt het’-conpthe cagplingdayipe as elaiged it elatm drivkerein said ieagegingras

gri pping suLfidc&infotling Hars BY SEREPILAARP of eRgagets is controlled such that a cross-

10  sectional area along a length of said reinforcing bars within a region of said
elongate tubular body is not reduced beyond an ability of said reinforcing bars to
carry a loading force in said reinforcing bars at a point of engaging by each of
said plurality of engagers. |

15 18. The coupling device as claimed in claim 1 wherein said elongate
tubular body further comprises a plurality of longitudinally spaced holes within
said tubular body wherein said holes are threaded holes configured for receiving
screw threads.

20 19. The coupling device as claimed in claim 18 wherein said plurality of
engagers are configured with said screw threads, said engagers being configured
for adjustable positioning in said threaded holes.

20. A coupling device for coupling bars comprising:
25
a sleeve-like body for receiving said bars;
a plurality of engagers being adjustably positioned through said sleeve-like
body;
30

said cdupling device being characterized in that:




15. The coupling device as clained in claim12 further conprigi
plurality of ridges fornmed on said at |east one gripping surf@c%%tgzrﬂ'%?rzoos
ri dges being positioned transverse to a length of said el ongate tubular
body. 5 16. The coupling device as clainmed in claim1 wherein said coupling
device is a steel coupling device. 17. The coupling device as clained in
claiml wherein said engaging of said [igjﬁwwcing bars by said plurality
of engagers is controlled such that a cross- 10 sectional area along a

| ength of said ' ok frhii ' | I ar
body is not red%tﬁleegfsgg?gngf gﬁ“iﬁﬁ‘?’[“’ %J?e@g;.lﬁg??é{&mpgﬁ\??nég’ fﬁ'gé{?@bt%oépgglrjry a
| oadi ng f orretion ceafigurediforf afist hpebefrangaging ofcaid bafs amjagi ng by each of
said plurality of engagers. 15 18. The coupling device as clainmed in claim
1 wherein said elongate tubular body further conprises a plurality of

| ongi tudi nal |y gtpaasidom®lotsaid pitiality SRicAghydrd! mPashs HREESHA gﬁﬂ o Bﬁbes
are threaded holes configured for receiving screw threads. 20 19. The
coupl i n§ deRQrien genfiguie 3 peeandl ype®feheaaing of shid hraral ity of engagers
are configured with said screw threads, said engagers being configured for
adj ust abl e positioning in said threaded holes. 20. A coupling device for

coupl i ng bars conpri STh@bouﬁlﬁwdc,ﬁdSllieQV& tlaltged 0ol idior 20 @dRirdinngt BasdoRpar s, a
plurality of eqré%agers being adjuystably positioned through said sleeve-like

body: 30 sd#n9agsnRfi srjddeliraldy kﬁi@f@% Fomrisesqa; third niype afgesd matiorr

2000 0.~ 3%orilditeh atifa Woedt shaRlifabt da Blrsenoager s compri ses a first
10

22. The coupling device as claimed in claim 21 wherein at least one
engager of said plurality of engagers comprises a fourth type of end portion
configured for a fourth type of engaging of said bars.

15 23. The coupling device as claimed in claim 22, wherein said first type

of end portion is configured for penetration into said bars and;

said second type of end portion is configured for penetration into said bars
to a greater extent than said first type of end portion.
20
24. The coupling device as claimed in claim 23 wherein said third type
of end portion is configured for engaging onto said bars; and |

said fourth type of end portion is configured for penetration into said bars to
25 alesser extent than said first type of end portion.

25. The coupling device as claimed in claim 20 further comprising a
plurality of ridges formed on an inner surface of said sleeve-like body, said ridges
being positioned transverse to length of said sleeve-like body and configured to

30 grip said bars in response to an engaging of said bars by said plurality of

engagers.




portion configured for a first type of engaging of said barsqg 'ptgf‘nﬂms
one of said plurality of engagers conprises a second type of en portion
configured for a second type of engaging of said bars. 21. The coupling
device as clainmed in claim?20 wherein at | east one engager of said
plurality of engagers conprises a third type of end portion configured for
a third type of engaging of said bars. éﬁ 229 The coupling device as
clainmed in claim21 wherein at |east oné& " engager of said plurality of
engagers conpriges a i [ i f Ql th
type of engagié%ﬁof égﬁﬁé%£W§@R%?ﬂ%§%9$ﬁgﬁ%%Hﬁ@?ﬁgg QM%%EEQ%QQFggﬁégMén
claim 22, Jbened assaiaw threads.t ype of end portion is configured for
penetration into said bars and; said second type of end portion is
configured for penetration into said bars to a greater extent than said
first type of eyd porA teuplingteitoe fbhEoGRINR Bdls cBmprigmgas claimed in claim
23 wherein said third type "of end portion is configured for engaging onto
said babs; and said fourth type of end portion is configured for

penetration into i d. 25.a | [ nt t.han sai.d,first type of
end portion. 25 SI%%@‘E@%%S?*@%%%“@@ O‘S{%?%P%%ﬁé@t é?ﬁ*%%?ﬁ?aj PAS:t her
conprising a plurality of ridges formed on an inner surface of said

sl eeve-li ke body, said ridges being positioned transverse to |ength of

sai d sl eeve-|i lde hyalityartl engagest rrepiianedo thpugh said segve-ike hogiyorsgddto an
engagi ng of I : <Al I Sk pt enber 2006
-34- 0 26. eF??gbgB%'ﬁ%g}%@@‘:“' gﬂ dséli%!%:tﬁr{rrgg&? 38@?%?%‘%@(%%(3& n said ridges
are foonmed as screw threads. 27. A coupling device for coupling bars

conpri si ng: . . . . . .
P g said coupling device being characterized in that:

said plurality of engagers are different engagers for different respective
engagings of said bars.
15
28. The coupling as claimed in claim 27 wherein at least one engager -
of said plurality of engagers is configured for an engaging onto said bars and at
least one engager of said plurality of engagers is configured for an engaging
substantially into said bars.
20
29. The coupling device as claimed in claim 28 wherein at least one
engager of said plurality of engagers is configured for an engaging partialiy into

said bars.

25 30. A method of coupling reinforcing bars used in structural concrete
comprising:

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

30 adjustably positioning a plurality of engagers through said tubular body;

said method being characterized by:




5 a sleeve-like body for |ocating over and about portions Of1%ﬁ$éb%ﬁ“55r5006
plurality of engagers positioned though said sleeve-like body, sal

engagers being positively adjustable through said sleeve-like body; 10 said
coupling device being characterized in that: said plurality of engagers are
di fferent engagers for different respective engagings of said bars. 15 28.
The coupling as clained in claim27 whergi n®at | east one engager of said
plurality of engagers is configured for ™@ah engagi ng onto said bars and at

| east one engager of said plurality of engagers is configured for an
engagi ng substantially into said bars. 20 29. The coupling device as

clai med in cl aiengzgingheaidi reinfordirg baromith aphagtty of diffaiaht @indr poitibhs &F
engagers is_confi ed for an engagjn artially into said bars. 25 30. A
met hod of c%‘%l'?'H%ﬁVei% 8?%?9&5343%?%1 6@’@5’9[' end, i(?e{tlﬂnél beisgc capligured for
conpri si ng:diffeeat spgchide ih i i iel hg bars in an el ongate
tubul ar body; 30 éﬁ?hstabﬁggémg??f%%?ﬁghg”%ﬁg?%f§§g&of engager s t hrough
sai d tubul ar body; said nethod being characterized by: 18 Septenber 2006

0 -35- engagin d rein in rs, wth lurality of different end
portions gfg s%@%’ﬁ%?éh {e?ﬁ@fc"&ggbse% ?a@aﬁ%ﬁgmﬁaﬁaﬁ'ﬁgﬁcﬁ FRINIgHEN®ei ng
cogfi gured Bavs by dald @ifferdnt edneetionse engagi ngs of said reinforcing bars
and;

31. The method as claimed in claim 30, further comprising:
10
using at least one engager of said plurality of engagers for an engaging
partially into said reinforcing bars and;

using at least one engager of said plurality of engagers for an engaging
15  substantially into said reinforcing bars.

32. The method as claimed in claim 31 further comprising:

using at least one engager of said plurality of engagers for an engaging
20  onto said reinforcing bars.

33. The method as claimed in claim 30 further comprising:

gripping said reinforcing bars using at least one recessed gripping surface,

25  said at least one recessed gripping surface being formed on at least one face of

an inner surface of said tubular body, said at least one recessed gripping surface
extending longitudinally on said at least one face and;

coupling said reinforcing bars using said at least one recessed gripping
30  surface in response to an engaging of said reinforcing bars by said plurality of
engagers.




coupling said reinforcing bars by said different engagi ng of {¥&éptember 200
reinforcing bars by said different end portions. 31. The nethod as claine
in claim30, further conprising: 10 using at |east one engager of said
plurality of engagers for an engaging partially into said reinforcing bars
and; using at least one engager of said plurality of engagers for an
engagi ng 15 substantially into saidlwﬂ{gcweing bars. 32. The nethod as

clainmed in claim31 further conprising: USing at |east one engager of said

plurality of engfger SThemaho8 ERBialtfed 29 cHFn03G HHLERI %i&[)cﬁh.gﬁg@rgérce33-

The method as clained in claim30 furt%er conprising: grip

r ei nf or ci ngcAEPEsassa gybslantialystircolas cressesaationgt ¢ignmtonnileerein s418 imaird at
| east one r e L ppi ng surface bein orped_on at | east one face of
an i nner suéﬁﬁaic Mﬂéﬁ%&g%gg‘é&{pn@%a@%%eﬁ%% one recessed gripping
surface extending longitudinally on said at | east one face and; coupling
said reinforcing bars using said at |east one recessed gripping 30 surface
in response to an engagi ng of said reinforcing bars by said plurality of
engagers. 18 Septenber 2006 O -36- 34. The nmethod as clained in claim 30
wherein said coupling device conprises a substantially circular
cross-sectional configuration wherein said inner surface conprises a
single longitudinally extending face.




