2265681 Title: Continuity coupling DESCRIPTI ON The present i nventi on
relates to a contifduity coupling for joining' ends .of re

for 5 subsequent |y enbedding in concrete. A nechani cal 2222 Egﬁaafi
two rebars in I engt hwi se rel ation has to nmeet stringent perfornance

requi rements not only in respect of ultimate tensile strength at |east

equal t6 that of the rebars, but also 10- rigorous pernmanent set
tests. The . latter are part|cularly di ffi,cult t#sachieve utilising a
t.hr eaded. cannecti on between.two conponents o# -a.coupler .even when | o

tlghtenlng ‘”’TifleanCOﬁQ?hHEE% Tghyj_lngbmontrolied tlghtenlng torque

However, tighteening - ment has a di sadvantage with
male and female fixed start threads in that the relative angul ar position

of the male and female parts on conpletion of tightening is predetern ned.

Thi s can prove di sadvant ageous si nceprstRIPegomi cal couplers it can
result in the positively 20 adj ust abl e engagers (bolts) being
positioned in a location where it is awkward to access the bolts for
tightening. The present invention ains to provide a coupling systemin
which the rel ative angther mosséntn iofventtion Zelates to a continuity

coupling for joining ends of reinforcing bars for
5 subsequently embedding in concrete.

A mechanieal coupling Jjoining two rebars in
leﬁgthwise relation has to.meet stringent.perfoﬁmanee
requirements not only in respec£ of ultimate tensile
strength at least equal to that of the rebars, but.also

10 rigerous permanent set tests. The latter are
particularly difficult to achieve utilising a threaded -
connection between two components of a coupler even when
tightening up to an abutment 'ﬁith -a controlled
tightening tergue, _However,' tightening up to an

15 abutment has a disadvantage with male and female fixed

gg start threads in that the ielative-angular position of
the male and female parts on completion of tightening is
'predetermined.- This can proﬁe disadvantageous since
with mechanical couplers it can result in the pOSLtlvely
20 adjustable engagers (bolts) being posltloned in a
location where it is awkward to access the bolts for

tlghtenlng.

The present lnventlon aims to provxde a coupllng

system in which the relative angular pOSltlon of two



1 conponents of  a coupling can be selected to suit the 2 application =
and yet which will achieve the specified 3° ° performance requi rements. 4 5
Accordi ngly, one aspect of the present invention 6 , provides a nechanical
coupling for joining two 7 reinforcing bars, the coupling conprising a
first 8 sl eeve-li ke nenber for receiving fixedly a first rebar 9 and -
having a fermal e thread, a second sl eeve-Ri ke nenber 10 for receivings
fixedly a-second rebar and having a nmale 11 thread, .the nale and fenal e

‘threads lon tIROmMRONRNGS f @, COUMr%albebﬁgs?m%%gﬁ‘@a%’%t BR® neans

. operabl-g af t &; ;ﬂﬁcaticmeéﬁhrsaeﬁ aget ey Of1 tenTevé and sgasleisdreads 1o o
14 effect:é%£€¥n|1 en enment between the male and female 15 t'hr eads.
16 17 The ]?f%agff%e PELEPENYR K 1 he respective nmenbers in 18 a '

desired4rel ati ve angul ar orlentatlon 19 20 e prefer t he respective
sleeves £0 b gﬁg respective

r ebar usél ng :A%ﬁpé%gqf@?a posﬁ#\% lggguésl[q +% %%%gﬁrs as has been:
23 déscri ppvidesira mcrhaarnl@lt¢@¢pm<énf018pmimieattm 24 Nos
2220241 And G<O{HSrc i Lﬁar@ngas;@r@a& Pinéhﬁoﬂfifsfﬁg a_fgstemal e parts

serves to coupl e the rebars t et her w$i§ 27,28 ﬁécordlng
to a préferr %??fﬁ)dlri‘?'é%tm%‘&? ke srecei¥ing ofixedly 3 jLinst veeh@Fe t hread

Wi thin tde feimd endVivgca fémMale thread, a second sleeve-like member

10 for receiving fixedly a second rebar and having a male
11 thread, the male and female threads on the respective
12 members being 1nterengagab1e, and means operable after o
i3 threading together of the male and fémale-th;eads to ‘J
14 effect gripping engagemént bétwgen the male and female
15 threads. | | |
‘16 | |
17 The said means serves to lock the respective-members in
18 a desired relative angular orientation.
10 : _ T -
20 We prefer the respective sleeves to be adapted to be
21 coupled mechanically to the respective rebar using a
22 plurality of positively adjustable engagers as has been
23 described in our earlier British Patent Specification -
24 Nos 2220241 and 9200446. Thus, engagemént of the male
25 and female parts serves to couple the rebars together IQD
26 lengthwise. '
27 i
28 According to a preferred émbodiment.said means serves
29 to expand the male thread within the female thread. 1In —
30 - such an embodiment it is envisaged that the rebar
31 carrying the female threaded member is embedded in
32 concrete for subsequent connection by the male threaded

33
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30 -such an enbodinent it is envisaged that the rebar 31 carrying the
femal e t hreaded nmenber is enbedded in 32 ~concrete for subsequent
connection by the male threaded 33 ~ nenber. An alternative is envisaged
in which the femal e thread could be contracted around the nale thread, in
which ¢ase it is envisaged that the rebar carrying the male threaded nenber
wi |l be“enbedded in concrete for 5 subsequent connection by the fenale
t hreaded menber. In one enbodinent expansioné:s by means of a wedgi ng
acti.on between an annular. coupling.part or orile or nore.part annul ar

iy 100 HbEERY S ERcerpliidh: X ol dd oL en O DEHE A9
wedgi ng menber Ppiogat WGIRA PheEIHt R @dd MveNER eoﬁiﬁ.reeltﬁifé’é?d,t ojhhe

other gives rise to an expansion of the nale threaded coupling part. uch
an arrangenent gRabhesade rHfely ehviiRaydd Paidenehe TRIbaerdLy {Re
requirenents to be net. Mre particularly, the wedging nenber is a tapered
plug. The wedghallemifiaded "BepbeXivilll by anbeddeddiactosticiete for
preferably threadingly engaged with the wedgi ng nenber and preferably

act uat ed % hr ougbubbeqiiént connkeetiendbyl tda deecondtlstesded ménbes.
preferred to use a wench which incorporates a torque linmtation device. It
has been found that a Enrq%eofenmmmmmmi@s is by means of a

wedging act;on betweeﬁ an annular coupling part or one
P or more i:ari: annular coupling part carrying .the male
~ thread and a bore thereof accommodating an éxially
10 moveable wedging member. One or both of.the bore or the
wedginé member being tapered whereby axial movement of
one relativé to the other gives rise to an expansion of
the male threaded coupling part. Such an arrangément 
enables extremely stringent permanenti set performance
15 requirements to be met. _ -
More particularly, the wedging member is a
tapered plug. The wedging member is moved axially by a
St threaded actuator, preferably threadingly engaged with
the wedging member and preferably actuated through the
20 other end of said second sleeve. It is preferred to use
.a wrench which incorporates a torqué limitation device. -
"It has been found that a torque of 70-~100 Newton metres
applied to the actuating member and acting through the
mechaﬁical'advantage of the wedging member will provide
25 the required strength of connection meeting the réqﬁiréd

permanent set requirements. - . In contrast with an



applred'to t-he actuating nenber and aéting'through t he nechanical advant age

of the wedgi ng nmenber will provide 25 the required strength.of
connection neeting the required permanent set requirenents. In
contrast wth an 4 abutnent type coupler a torque.loading of 325

Newt on netres is required. Accordingly another aspect of +the invention
provi des a met hod of coupling together two reinforcing 5 bars for w
concrete by neans of a continuity coupling conprising first and second

sl eeve-|'i'’ke nenbers provided with.respectédve nmale and female threads of a.
nutually conpllnentary t hr eaded -connecti on,- t he met hod- conprising;- 10-

-

a) t hr eglitigertogeyper ¢duplerswa ahdrgeeontbad iy e of| | 325 n¥ebEon one of B

which is fixedly secured to one reinforcing bar (usually already enbedded -
i n concr et e)metRes Lsusemglrﬁ@ t hr eaded connection to place the second 15

"~ - sleeve-like nmenber in the deereg angul ar posi |on rel,ative, to the
first sleeve-like deapedingly & ti RFPEEaNsOttot @fféeye 19, di al

gri ppi ng engagenent- betwee fenale reagds taq
prevent rot aﬁ¥%ﬁl‘5%?méer¥‘?tﬁ'§’$ PS5t c&HE n%o‘f—[r% Bt s “4Rd rteﬂ'é’tféﬁ?ﬁn@cate

them |5n the da.e:::sér fdor concrete by means of a continuity coupling

comprising first and second sleeve-like members provided
with respective male and female threads of a mutually
complimentary threaded connection, the method -7
comprising;—
10 a) threading together the first and second sleeve-
.like members one of which is fixedly sééured to
one'reinfbrciﬂg bar (usually already embedded in
concrete), |
b) "u51ng the threaded connection to place the second
15 sleeve-like member " in the desxred angular
position relaﬁivé to the first sleeve-like
member, | | | | ~
c) actuating means to effect a radial gripping >
engagement between the male and female threads to
20 o . prevent rotation betweeén thé first aﬁd- second
members and thereby locate thém in the desired 7
angular relation, and
a)y - flxedly securing the other reinforcing bar to the
second sleeve—llke member.
25 | More pﬁrtiéularly, step ¢) comprises turning a

threaded member thréédingly  engaged with a wedging



angul ar -rel at.i on, and d) fixedly securlng the ot her reinforcing bar to-
t he second sleeve i ke menber. 25 More particularly, step c)
conprises turning a threaded nenber threadingly engaged wth a wedging
menber to expand the nale thread. within the fenmale thread. Mre

particularly still, the threaded nember is turned by a wench having a
preset upper torque exertion limt. 5 Thé present invention
will - now ‘be described further, by way of exanple :only, wth reference

to the. acconpanylng dramnngs in. which: Figure 1-i's-a 'sectional side view .
of ‘coupling compaRmpeLSs ﬂécoéﬂ?aﬂdt Oh&e PSR FENVENHARin Othe ~female - . .
Figure 2 is a sectional view taken on A-A of Figure 1, Figure 3 1is an
enl arged cross- sheeaenal Motieewatwhilaky ts©f11 hetkouphiragdea@nmenBBkSis
assenbl ed, and Figure 4 is a typical socket wench for use in 15
connecting the tumpedr by Refwareriaig havine alrpreset upperohbrguéet gxeptfbnng

conpri ses what will be referred to as nale and female coupling sleeves 1,
3, the mal e couplmig.sl eeve having a male thread 5 and the fenmale having a
female thread 7. 20 Each sleeve has a bore 8 to receive the end of a

respectiv@ rebar (not SHhewnpPr&senth e‘éﬁfﬁ%‘@s@lth‘él%leevew be described
further, by way of examplejonlyn WLth reference to the
accompanying drawings, in which:’ | |
Figure 1 is a sectional side .view of .coupling
components according to the present invention,
10 Figure 2 is a sectioné.l view taken on’ A-A of
Figure 1, |
Figure 3 is an enlarged cross-sectional view
showing part of the coupiing.components asseﬁbled, and
Figure 4 is a typical socket wrench for use in
15 connecting- the couplers. ' |
Referring to 'I:_he drawihgs,. a .continuitﬁr coupling
comprises what will be referréd to as male and female
e coupling sleeves 1, 3, the male coupling sleeve having a
male thread 5 and the female having a female thread 7.
20 Each sleeve has a bore 8 to 'receive the end of a
respective rebar (not shown) and in each case the sleeve
is connected to the respective rebar usiﬁg radially
spaced engagefé which may comprise a combination of
longitudinal <ridged- meﬁbers (not illustrated) and
25 = positively adjustable engagers .S received threadingly in

the side wall of the sleeve, with or without inserts.



I's connected to the respective rebar using'radiarly'spaced engagers'mhichi -
may conprise a conbination of longitudinal ridged nenbers ' (not

illustrated) and 25 positively adjustable engagers 9 received
threadingly in the side wall of the sleeve, with or without inserts. 6
In the illustrated enbodinent tw such positively adjustable o
engagers are shown .in each sleeve. The met hod by which the sl eevesaare

connected to the rebars is described in earlier patent specifications and

“o ikt is5 . not the subject for the preseft.-invention $o has not been

A R R
illustrated ' t t d . f 1is f d N
[ uotrt od mioghieil Rt AT iR, un Ohahe Yierb LM, 2" °
sl 1 | | ded,i I ' t) T .11

o eoue 1 anplephl BgTuhic] A4, S ddhl £k SoBheldpalt SHBOMLAL over

passi ng t hroygh ' Karlied Nsatonp! | i @ndobibgh iR gt ;
iIIustratedqgﬁbgg?ﬁgﬁPé%e??nesﬁ%iﬁ'ggztors ?%g?lg?egwghﬁgdé&dT%%s%ﬁmber

has been founect ahee sabjséactfvy Bheh@iHeatiheindenbebs o SREEOHDEMY be
used according to the size of coupling. The conponent has an internal

t aper ed bor ebdénvBéstrilbedOin furbheirl Bethiit athdetitodismanif fivgeinte
tapered plug 17 '
say that the connection means meets the requirements for
strength and permanent set: _ ; .
In the illustraﬁed embodiment the male thread 5
10 of sleevé 1 is formed on a compénent 11 having one end -
dimensioned to fit within the bore 8 of the sleeve 1 and
is ﬁélded iﬁ_place as illustrated at 13. The component
.11 over at least a substantial length of threadiﬁg is -
slotted as at 14.in planes passing through the axis of
15 - the coupling, and which in the illuétiated emBédiment_
defines four sectors lla, b, ¢ and d. This number has
been found to be satisfactory.élthough other numbers of
sectors may be used according to the size of coupling. i;
The component has an intérnal tapered. bore 15 which in
20 the illustrated embodiment receives a tapered plug 17
. which itself has a threaded iﬁiernal bore 18 engaged by —a-
" a coach bolt 21 whose éhank passes-through a smaller
bore 23 of the component and whose head is received in a
. countersunk bore 25. We prefer to use a socket head
25 bolt. Wé prefer to use-a.socket wrench in thg'fofm'of

a T-bar 27 which will exert a tightening torque up to a



"Which itself has a threaded internal bore 18 engaged by a coach bolt 21
whose shank passes through a snmaller

bore 23 of " the conponent and whose .
head is received in a countersunk bore 25. W prefer to use a socket head

25 bolt. W prefer to use a socket wench in the formof a T-bar 27

mhiCh‘mAII exert a tightening torque up to a 7 preset limt whereupon -
driveg ; between the socket connection 28 and the T-bar end 29 will be
|nterrupted This avoi ds over tightening of the conponent. In use, the

coupling 3 carrying the: fenale thread 5 7i.s- secured to a. rebar.: by way of
the positive engagers and wi.l'l- usual I'y be, embeddéd

concr i Hseikcet
t hr eaded openwgbéétnomﬂﬁiy pwhiegraupiody éqﬂ%8t|begWﬁﬁ wh % abutge
agai nst the shuttering during the first phase

congre £ ﬁﬁﬁﬁédlhe
time comes tfnfédibén RBeabd the JPrebpaX | AR ﬁg lt tedrelnngn Hnd 1
pl astic plugs are renmoved exposi n

t he £$§% t he femﬂe
coupl er. Thepyd eavbidadovert kég (‘j&r %t %ﬁ ema

l'e bore 7, this
can be done conveniently by hand,

unt i.l. |ﬁhéliéﬂah@ﬂ8hreaae
coupler can then 15 1In béeba§b€d°8PP¥ﬁ? Fﬁlcﬁﬁ e positive engagers 9
of the male coupler 1 in the best radi

stage issto | ogk mmﬁ)IE?satoﬁ%k?%rgg Mltg Psh%{)mes???ﬁggfﬁe .
fgcgfgmyﬁench i;d_éfgf)ééﬁe y gkb%bﬁaﬁfrhfﬁﬁhdreteng The tbzendsdl t
‘opening is normally protected by a plastic plug which
abuts against the shuttering during the first phase of
concreting. Wnen the time comes to finish the
10 concreting the shuttering and the plastlc plugs are
removec exposing the threaded ends of the female
coupler. The male thread ie then threaded into the
female nore 7, this can be done conveniently Dby hand, -
antil it is virtually fully home. The COupler can then
15‘ .be backed off to position the posltlve engagers 9 of the
| male coupler 1 in the best radial pos1tlon for access.
The next stage is to lock the couplers together and this
is done by inserting the socket wrench 27 - into the
bore 8 of sleeve 1 and turning the coach bolt to draw
20 | the threaded plug into the bore expandlng the stud into
the female threads. This is contlnued until the preset
torque on the wrench is achieved. |
It has been found that a coupler designed in this
manner provides the required ultimate tensile strength

25 as well as meeting the stringent requirements for
a -

.ermanent set which has not been possible with couplers
P ;



20 the threaded plug into the bore expandlng the stud into. the fenaTe
threads. This is continued until the preset torque on the mwench IS
achieved. It has been found that a coupler designed in this mannei provides
the required ultimate tensile strength 25 as well as neeting the
stringent requirenents for permanent set which has not” been possible with
coupl ers which offer the angular adjustment facility of the “ 3

. present invention. 9-2 3 1. A mechani cal coupling for joining tﬁg

-~

- -reinforcing.4 . ‘bars, the coupling conp@15|ng a first sleeve-like 5

‘nenber’ for T eceiving flxedly a-first rebar.and- haV|ng a 6 -.femle- t hr.ead,

a second slwkiehl i kefeenbehel oinguiarr es@jﬂtsﬁﬂeﬁtxeﬂéalhﬁ?w@f' rghar and -
having a male 8 thread, the male and femal e threads on 1he respective 9
menber s belpgesenErmngegamba, and neans operable after 10 t hr eadi ng \
together of the nmale and female threads to 11 effect gripping engagenent
between the male and fermale 12 threads. 13 14 2. A coupling as
clainmed in Claim1l in which said



e e i

15 means serves t.o Iock t he respective nenbers in a 16 desrred

rel ati ve angul ar orientation. 17 18 3. A coupl I ng as’ c“mnﬁm’mnﬁ‘

1 or 2 in which 19 - said heans serves to expand the mal e HTW""
the 20 . female thread. 21 22 4. A coupling as claimed in dtaith 3%5in*
which 28. expansion is by means of a wedging action between an 24

annul ar coupling part or one or nore partialdy annular 25 coupling parts
carrying the male thread and an. axiaIIy 26 nmovabl e wedgi ng nenber
accohnndatqp'irrggggﬂg of .the 27. annular coupl i:ng. part or. parti-al

annul ar %glrng 28 .parts 29 30+ 5. ‘A colUpfing as: ¢l ajimed. I.A Clalm S
4 in which %ne or both of the bore or the wedgi ng nenber "are tapered °

32 wher ey anal rmvmenanﬁéamneonptlahgveotrojbliamtghmwﬁ&emﬂgircﬁslg| se

to an expangsi on he, I e upl i a 5 10 1 .
A coupllng'%s Jﬁ%rébdtﬁg %?é?%?ﬁg g gpr%s&ﬁg % ﬁgs% saee%&bﬁ&g menber |s
noved axial3y bymgmbaraﬁﬂEdreaeiuangrflxedly a7 firsk cedalri agpdahasiizigred i n
Aaims 1, Zgor 3pdfai¥li €hread, a second sleeve-like member for

7 receiving fixedly a second rebar and having a male
8 thread, the male and female threads on the respective
9 members being interengagable, and means operable after
10 threading together of the male and female threads to
co 11 effect'gripping engagement between the male and female
st 12 threads.
13
14 2. A coupling as claimed in Claim 1 in which said
15 means serves to lock the respective members in a
16 desired relative angular orientation.
17
18 3. A coupling as claimed in Claim 1 or 2 in which
19 said means serves‘to expand the male thread within the
20 female thread.
21
22 4. A coupling as claimed in Claim 3 in which
23 expansion is by means of a wedging action between an
L 24. annular coupling part or one or more partially annular
25 coupling parts carrying the male thread and an axially
26 movable Wedging member accommodated ‘in a bore of the
27 annular coupling part or partial annular coupling
28 parts. _
29 - S
30 5. A.éoupling as claimed in Claim 4 in which one or
31 both of the bore or the wedging member are tapered
32 whereby axial movement of one relative to the other
33 gives rise to an expansion of the male threaded

34 coupling part.
35



e e e a2,

5 ‘the female thread is contracted around that nale 6 thread 7 8
8. A coupling asclainmed in any preceding Caim 9 - mmﬂ HM“]EII[])"
and second sl eeve-like nenbers are 10 fixed to respec

positively adjustable 11 engagers extendi ng through the side wills$ of

the 12 respecti ve sleeve-like nenbers. 13 14 9. A net hod of .
coupling together two reinforcing bars 1§ for concrete by nmeans of agg
cohtinuity coupling 16 conprising fir and second sl eeve-Ilike nenbers

LT i e i ssgech vee oLy aod LErel ik 8ol fulfon sULt 1Y

-conplrnentary threaded connectron
a)  threadi PG enker 15 BevedPxiabhYl kY cevitireaded actuatoke
menber s 3one of mhrch is fixedly secured to 23 one rernforcrn?hbar
usual | aIr dd ncrege . using e
-threadey connectr é#iﬂﬁe?iec%%¥@ﬁ% g% ¢lat g 15I%e9% % kB vhigRr in
t he desi5r ed mrmmrmmahs contraceédtaveund thetfhasé sl eeve-|ike
menber, 28 ¢Hyeagdctuating neans to effect a radi al gripping 29
engagenent between the nale and fenale threads to 30 - pr event
rotati o between the first and second 31 - menbers and thereby | ocate

theminghe desired sbhpling as mﬁédrﬁﬁaéﬁf’rprééﬁh% c1fim, fixedly

secur| n% the q';[ hreerln ei:l{]f Oéll ntg <£ stgccgr?d sleeve-llke members are

10 fixed to respective rebars by pOSLtlvely adjustable
11 engagers extending through the s1de walls of the
12 respective sleeve-llke members. :;
13 | _
14 9, A method of coupling together two reinforc1ng bars
15 for concrete by means of a continulty coupllng
16 comprising first and second sleeve-l;ke_members
17 provided with respective male and female threads of a
18 'mutually complimentary threaded connection, the method
19 comprising:-
20 |
21 a) threading together the first andhsecond sleeve-
22 like members one of which is fikedly secured to
23 one reinforcing bar (usually already embedded in
24 concrete), .
25 b) using the threaded connection to place the second %,;
26 sleeve-like member in the desired ahgular position |
27 relative to the first sleeve-like member,
28 c) actuating means to effect a radial gripping
- 29 ) engagement between the male and female threads to .
.30 prevent rotation between the first and second
31 members and thereby locate them ih the desired
32 angular relation, and .
33 d) fixedly securing the other reinforcing bar to the

34

. .
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34 11 1 . second sl eeve-like nmenber 2 3. 10.

in Cdaim9 in which step ¢c) 4 conprises turning a threaﬁﬂmmtlmlmﬂ

t hreadi ngly engaged 5 wi't h a wedgi ng nenber to expand .t

within 6 the female thread. 7 8 11. A nethod as clained in daim10

in whicgh the 9 t hreaded nenber is turned by a wench having a preset 10

upper tof que exertion limt. 11 12 12. Aanechanical coupling for
jOInIng two reinforcing 13 <hars constructed and arranged substantial |y
as 14. heletnbeforeséegndlB&&eWErﬂlk@fQEGMQg to.and”as 15 . illustrated R

i n the -accogpanyi ng dramnngs 16-17 * - 13. " ‘A met hod ‘of ‘coupl i ng-'t 6get hér .
two reinforgcing bars substantgglly as herelnbefore described with

reference 19 £8- thé BethreaRd fadned dgs Clggm 9 in which step c)

4 comprises turning a threaded member threadingly engaged
5 with a wedging member to expand the male thread within
6 the female thread.
7
8 11. A method as claimed in Claim 10 in which the
9 threaded member is turned by a wrench having a preset
10 upper torgue exertion limit.
11
gJ 12 12. A mechanical coupling for joining two reinforcing -
13 bars constructed and arranged substantially as
14 hereinbefore described with reference to and as
15 illustrated in the accompanying drawings.
16 : | _
17 13. A method of'coupling together two reinfdrcing bars
18 substantially as hereinbefore described with reference
19 to the accompanying drawings.
20



