2220241 :  Reinforcing Bar Coupling Syst em DESCRI PTI ON The - preSent'

invention relates to <he_coupling of reinforcing bar s and -is.
part|cularly but - not 5 . exclusively concerned with end-coupling
and fixing reinforci-ng bars, usual |'y of steel,, for wuse in.

structural concrete or the like. In our British Patent No. Jig??@o‘@wf\
describe a reinforcing bar coupling system in which a sett

material (resin) is applied about adjacent bars in end to end

rel atsonship, at a desired joint or junction, within a material retaining
sl eeve having spacing neans for its fitting about said ends. The
spaci ng nmeans conprises radially spaced engagers at |east one of 15

which is positively adjustable through the sidewall, wherein at

enpl acement the sleeve is centred relative to said bars. In one
enbodi ment, the positively adjustable engager conprises a screw t hreaded
bolt with two other enga a palr LbS I_bs. - In
joining reinf orci‘n ; %ef’orc[aﬁég %C?gp EB%aoP{FE\?B‘ a J o| nt strength at
| east equal to the ultinate tensile strength of the reinforcing bar. dn
fact with 2 the aforedescribed construction we were able to achieve

DESCRIPTION

~

_ The pfesent invention relates to the couplihg of
e’ reinforcing bars and is particularly but not
5 exclusively concernéd with ‘end-coupling and fixing
| reinfo:cing bars, usually Qf steel, fq? use in
structural concrete or the‘iike.'
In oﬁf British Patent No. 2127512B we describe a
reinforcing bar coupling system' in which a settable
10 material (resin) is applied about adjacent bars in end
to end relationship, at a desired Jjoint or.junction,
within a material retaining sleeve having spacing means
for its fitting ‘about said ends. The spacing means
comprises radially spaced engagers at .least one of
15  which is positively adjustable through the sidewall,
- wherein at emplacement the sleeve is centred relative
to. said Dbars. In one embodiment, the positively
adjustable engager comprises a screw threadéd golt ﬁith
two other engagers as a pair of ribs or nibs. -
20_ .- In joining reinforcing bars, the aim is to
achieve a joint strength at least equal to the ultimate

tensile strength of the reinforcing bar. 1In fact with



" that by. the strength of the_settable naterral atone Sone ‘addi tional -
strength was provi ded by the mechani cal effect of the centering means but
- that amounted.to only 5 10% of the total strength of "the joint. Because
~resin will creep when subject to long termstress, and.because the
strength of the resin falls off with high tenperature, in certain-

I nstances it may be advantageous to utilise a nechanical @ fixing neans
10 which itself provides virtually the full design strength whil st
preferably also providing the resin to in@ease the strength up to or Y
beyond the ultimate tensile strength of the rebar. The provision of such 77"
mechani cal, stheraféredescribede coostewsthion we were ikl eubodashjaves

| oad- can be sustained in fire resistance tests. It is an aimof the present
i nvention t &atobYicthe sbuengkh PFftttrlP@ fsettakdief gnateriakhralonewi res
for structural concrete provrdrn I ncreased, nmechani cal strength. 20
Accor di ng t§°‘!¢t(§acﬂﬁb§éﬂ{‘at"nv§ﬁ¥?8 h¥RS mlr‘%e‘brl&hm mQChEB&gP tng

fitting for n oints, in rernforc rs for.
Structural  SEARRLIEE EhSPrraEing” mass itk SHAS dwmte habPr§P¥eans
for locatin u n 3al S or W res adj acent
said deSire J or {e{hénggﬁggr%tggh%% %fott?ar Jf)Lrlq'trﬂm'rre port I ons, wherein the
means for locating gecause resin will creep when subject to long

__term stress, and because the strength of the :esin falls
off_ﬁith high temperature, iﬁ certain.instances it may
be advantageous to utilise a:.pechanicai' fixing means

10 which itself pﬁévides virtually the fuil design strength
whilst preferably also providing “the resin to increase
the strength up- to or beyond the ultimate tensile
strength of the rebar. The provision of such mechanical
strength can. setve to ensure'tﬁet the maximum.design

15 .load can be sustalned in fire re51stance tests.

| It is an aim of the present invention to provide
a 'ceuplinq fitting for reinforcing bars or wires for

.structurel concfete providing 'increased mechapical ot
Strength; |

20 According to the present invention then there is
ptoVided a 'eoupiing fitting"for making jeints in
Ireinforcing bars or wires for structural ‘concrete,
comprlslng a sleeve-like dev;ce having means for
locating it over and about portlons ot said bars or

25 wires-adﬁacent said desired joint with c}earanée to said

bar or wire portions, wherein the means.for_lpcating



3°conprises for each portion engagers at radial spacings relative to the
axis of said bars or wires to be joined, one .of which engagers for each
portion is positively adjustable at enplacenent through the side wall of
the 5 device, and .the other engagers conprise radially spaced ribs in
the form of longitudinal strips extending for engagenent substantially

al ong said portion, and wherein those ribs are profiled to key into at

| east. the bars or wires portions. 10 The profiling of the ribs
ai dseehn achi eving the design strength by way of a mechanical connection of
the bars or wres. We prefer to provide said ribs at at |east two

ci rcunf er ent i SCTRFAESE F&F t i ARh POTRYONhe BGAGRTS at q%ﬁia%isp%ﬁi%gﬁﬁt
sleeve (for _a. straight 15 connection_of two barsg) the |qngitudinal
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ribs in the form of longitudinal strips extending for
engagement substantially_along said portion, and wheréin
those ribs are profiled to key into at least the bars or
wires porﬁions. |
10 The profiling of the ribs aids in achieving the
design strength by way of a mechanical connection of £he
bars or  wires. We prefer to provide said ribs at at
least two circumferential spaced ©positions around the
sleeve. For a  straight sleeve (for a stfaight
15 connection of two bars) the longitudinal strips may run
substantially the length of the sleeve.
Means may be provided for physically spacing the
o “ribs at desired circumferential spacings within the
.sleeve, usuaily opposite to the positively adjustable
20 engager. Such means may comprise a cage-like structure

such as by small diameter wire or rod spacers simply

positioned between or physically secured to two ribs.

Even simpler still, the ribs may be secured to




t he inner: mall of the sleeve at deslred circunferential . spacing by
adhesi ve, by tack" meldlng at the or each end of the sleeve.-UWilising a
soft meldlng technique ensures that all the profiling (e.g. teeth) sink
into 5 the bars or wires for the entire length of the.ribs and that the
ribbed engagers nove outwardly into the sleeve wall in a uniformmanner. As
an alternative. nmeans of locating the ri#s the sleeve may be splined
|l ongitudinally to receive the 10 ribs. Such splining may provide for
radial location of the ribs by appropriate cross-sectioning i.e. mntttégw
nmout h narrower than the root. W prefer to provide the ribs in pairs and
with a preferred spacing where only one pair is “~provided of 15 120 .
degrees so_ _nmakin for, .. equal cin h { he posltlv | tabl e -
engager . VetBPorBRLF, ¥ &the.gﬁettsgbetdtleﬁags& 83 rramterah out “the -
axi s of the_positive.en but on the, opposi hal f _ of the sl eeye. _
practi ce, ﬁﬁépgaggya%ﬂsrﬁ}’rﬁ sarfyf ebséotaglgbg?&géﬂg Bi FLePT 9B 100
degrees . and [ f 0 |t ho I may be -
pegdng§ THY &9 et ;ﬁ?iff 1n§' Q QQEt wé?ﬁkkgc %ﬂ%#ﬁﬁ% .

used. In actice we one palr actory

and e”ab'esehgﬁﬁego QﬁaﬁC?I 61&1¥§g ¥ Lt Eé@%h§”%ﬁh&y1gﬂﬂye“'e”t
I f opposite 2 des the S are Ied . e the side
5  the bars .or wires for the entlre length of the ribs and

that the rlbbed'engagers move Outwardly into the sleeve
well in a uniform manner.
As an alternative means of 1oéating the ribs ,
the sleeve may b& splined longitﬁdinallygto-receive the
10 ribs. Such splining may provide for radial locationeof
-the ribs by appropiiate cross-sectioning i.e. with a
mouth mnarrower than the root;
We prefer to provide the ribs’ in pairs and with a
preferred spacing where oniy_one*pair is proviaed of
15 120 degrees so making for equal. spacing with the
- positively adjustable engager. We_prefer the pairs of
-ribs to be disposed symmetrically about the axis.of-the Lﬂ
positive engager, but on the opposite half of ~the
sleeve. 1In practice, we envisage a minimum angle
20 between pairs of ribs of 100 degrees and a maximum of
180  degrees although, " smaller . angles may be used.
In practice we find that one pair 1is perfectly
_satisfactory and ehables load to be ach}eveé.easily.
We find it particularly convenient if opposite

25 . sides _of the ribs are profiled, i.e. beth the side



5°'which contacts the inner surface of the sleeve and the side which -
contacts the reinforcing bar. This i nhi bitt's Iongltudlnal nmovenegnt -of the
ribs and hence inproves nechanical Strength. .- W find that proflllng in
the 5 nature of .sidges and valleys alternating al ong the length of
the rib are particularly effective especially when, in the formof pointed
teeth, say triangular, usually wth flanks angled symetrically about
a perpendlcular to the base. W have experinmented with 10 fine and
coahge profiles and prefer to have the se di nmension of the teeth
greater than the height. W have found base to height ratios of 3 to 1 and
2 to 1 particularly effective. Mre particularly, we:prefer to harden the
ribs, 15 so that they are greater than the hardness of the
reinforcing bars and the sl eeve. The commonly used ribbed reinforcing bars

have a hardne&ﬁleg. Eb8 ¥l ksera,ea%q]@r Pr&i£EadlCos! ﬁges&ee%vanhh%h%aﬁe

har dness A pro har ness I1nt range 250-400 Vickers is

sui table. andswaeh%qcfnméwﬁtu@és R HY Ofé10f HPEIRESBarf QQQS\fasmmt@ ves
optimum results. The hardeni ng can be by any conveni ent neans usually by

heating to 85Qcflggtadin@lambveantIg o' €héheribBt @hdoheick depeogiesy on
the degree of hardness. Heating in a nitrogen 25 at nosphere gi ves
a preferred gmethapieklhastreagzth Wr We find that profiling in the
S ‘nature of ridges énd valleys alternating aloﬁg the
.length of the rib are particularly effective especially
when, in the form of pointed teeth, say triangular,
usually with flanks angled symmetrically about a
perpendicular to the base. We have experimeﬁted with
10 fine and coarse profiles and prefer to have the  base
dimension of the teeth greater than <the height. We
have found base to height ratios of 3 to 1 and 2 to 1
particularly effective.
More particularly,'we prefer to harden the ribs,
15 so that they are greater than the hardness of the
N reinforcing bars and the sleeve. The commoﬁly used
ribbed reinforcing bars have a hardness of 110 Vickers:
and we prefer the sleeve to have the same hardness. A
profile hardness in the range 250-400 Vickers is
- 20 suitable and we have found that a profile hardness of
300 Vickers gives optimum results. - The hardening can
be by ény csnvenient means'ﬁsually by heating to 850
" degrees C and cooling in either water or oil depending
on the degree of hardness. Heating in a nitrogen

25 atmosphere gives a preferred quality of hardness. Work



6 hardening alone gives a hardness of 120 Vickers and: this may be _ -
sat.i sfactory in-certain applications such as W th mld -steel
reinforcing . bars (usual Iy non-ribbed) which are of' | ower ‘hardness. 5
The profiling gives indentation of the ribs into the reinforcing.bar
and/-or the sleeve at a plurality of positions along the length of the rib,
and it is these indentations which effectively produce a plurality of
mechani cal connecti ons al ong t he length of the 10 coupl i ng, _
produci ng significant increases in nmecHanical strength, compared with oummj
previous construction which did not wutilise nechanical keying of the -~
ribs. The hardening of the ribs gives rise to penetration to thereby
ensure adequate keying. " Tensile tests to 15 - destruction on the
couplings have shown that the ribs remain intact with the surface of the

aavant ageoterienibE nd1BRE’ LBdve, o iifichn Bt 1A0. LA RREELCARR Vortion

at 20 |€§§% ARg BEr §‘A’t§"sf%tfor§ hrﬁé‘d {1{9“99?11951;&‘@11& ﬁhchhe

sl eeve. ave” f oun ortant that the wal | -
thickness pf thﬁl%heevﬁlua sugh lehat ré1nf6¥6&£§ caggfgg 0 uéﬁ&l@ in the
. bore under | oad. especi ally advantageous ave e 25

engagers ﬁ@ﬂirﬂbbéd)t ahbbhe airet @ Nower HOFrdnegs bar s.

S The profiling gives indentatien-of'the ribs into
the reinforcing bar and/or the sleeve at a plurality of
positions along the length of the rib, and it is these
indentations which effectively prcduce a plurality of
mechanical cohnections along the length of the

10 coupling, producing significant increases in mechanical
strength, compared with our previous eonstruction which
did 'not' utilise ﬁechanical keying of the ribs. - The
hardening of the ribs gives rise to penetrafion to
thereby ensure adequate keying. Tensile tests to

15 destruction on the  couplings have shown that the ribs
-remain intact with the surface of tﬁe reinforcing bar Suf
being scoured by the teeth.

We find it particularly advantageous to use as
the positively adjustable engagers for each portion at

20 . least one screw or bolt threaded through the wall of
the sleeve. We have found that it is particularly
impertant that the-wall thickness 0of the sleeve is.sueh
that it avoids canting of the bolt in the bore wunder

load. It is especially advantageous: to have the

25 engagers configured to bite into the reinforcing bars.



7 W find that a point'or,indent to the end of_ihe bolt is useful in_this
regard so as to provide a biting- point or edge. A conical end or
annul ar edge to the screw or bolt gives keying into the surface of the

5 reinforcing bar and this can contribute in the region of 60% of .

t he mechanical strength, with the keying of the ribs providing of the
order of 40% of the nmechanical strength. . - At enpl acenent with

t he.. sl eeve about the bars or 10 wires,?7 the screwbolt is done up so as

toet{h centre the bars relative to the sleeve and to get the desired

mechani cal keying. To avoid generating stress raisers in the concrete
which will ultimately surround the coupling, we prefer to use bolts
whi ch shear off at a 15 predetermined torque wth the break as

I i bl - Il _of th I id.l f
Chread 1 englR 588 thanaubotnt, of ccipfignki ohfr BB ery 0 GHF BT cove
|1 te (Rl e ; st ' . t . | _ in 20

Felation to tPneuBtRel,f 15, uiife 1EREFE so d8°hel PpEYS LIS £F i Al "
e HWANRE S in- -

strength. shave . tried i hs Jdt -poj, pt e ust
pl ace of theV\ﬁ%ga- g’tft te;dlg‘raled' itﬁsiéswna érr%fst hﬁ\‘\i/ar{l’gbl §“.ﬁ§%§§s?§_e to get at

the bolt headgcgewSi b® F%d¥%‘ﬁ%ﬁ%ﬁLﬁbyfﬁgoiﬂiﬁgfﬁeusEﬁ&f&%e dme fipe r of
ribs and positively adjustable engagers at

5 reinforcing bar and this can contiibute in the region

of 60% of the-mech;;ical strength; with the.keying of

o the ribs providing' of thé order of 40%- of  the
mechahical strength. '

At empiacement with the sleeve about the bar§ or

10 wires; the screW/bolt is done up so as to bofh centre

'fhe bars.relative to the sleeve and to get the desired

mechanical keying." To avoid generafihg stfeés raiéers

'in the concrete which will wultimately surropnd the

coupling, we prefer to use bolts which shear off at a

i5 predetermined torque with the break as close as

o possible to the outer wall of the sleeve to avoid
N\ . _ .

loss of thread length but without projecting

significantly beyond the sleeve wall to create a
possible stress raiser. The torque is.selected in
20 relation to the size of coupling to give the desired
hechanical stfength. We have tried using furtﬁér
poinfed adjustable .engagers in place of the.ribs--but -
find it.@s almost iﬁvariably_ impossible to get.at the
bblt heads on—sité to do these up. Accérdingly using

25 one pair of ribs and positively adjustable engagers at



8 one circunferenti al Iocatlon partlcularly advantageous The length of the -
couplings and the number of positive engagers per portion.. of bar is
chosen independence upon the size of bar or wire beirg jOIned 5 . and/or
inrelation to the nmaxinmm design 1oad. The two factors nay -be
equated one with the other depending on the safety factor. Three bolts
per portion is typical for 10-12 mmbar. W have couplings to cover

bars from10 mmto 40 mm dianeter, utilising bolt 10 di aneters of
6 nmto 24 mm Bolts are usually 12. 98hi gh tensile steel. W prefer te
use our sleeve-like coupling device with a settable material as describéd
I n our afgQresaid patent so.that we can have a nechanical strength at 15

| east equal to the design strength, whilst the total strength of the
coupling with resin is equal to 1.3 fy, where (fy) is the ultinmate

tensile stroagth, fmfe vEv bl 6&99096‘ r%‘i%%rl :J’i ya&Jlfné Sglid on al'so
f 'S W TES T or _

provi des a neth coup I g~ rel orC|ng

subsequent enbedngy %qﬁj{etceff eSEBHfﬁH‘h Q‘ﬁrdo%ees i St Nof

conpri sing applylng about acent bar or"wire portions at a esired joint °

g(r)rJt PQ‘;L ' ?gpasakq%e %‘Qa@%ﬂé’caﬁéﬁg nsafelbar | 0% | igdyl NG AbUH oS d

1ndependence upon the size of bar or wire be1ng Jjoined

5 .and/or in relation fto the  maximum de51gn load. The
two factors ‘may be equated one w1th the other depending "QJ
on the safety factor. ' Three bolts per portlon is

typiecal for 16<12 mm bar. We have couplings to cover
bars from 10 mm to 40 mm 'diameter, - utilising bolt
10 . diameters of 6 mm to 24 mm. Bolts are- usually 12.9
high tensile steel.
. We prefer to use our sleeve—like couplfng_device'
_with a settable material as'deseribed in our aforesaid
patent so that we. can have a mechanical strength at
15 least' equal to the design strength, whilst the total
.strength of the coupling with resin.is equal to 1.3 £y, (-
where u(fy) is the ultimate tensile strength of  the
reinforcihg bar. o
Accordingly the invention also provides a method
20 . of 'coupling .reinforcing bars or ﬁires for subsequent
embedment in concrete for structural purposes, the
method compr1s1ng applylng about adJacent bar or wire
- portions at a desired 301nt or Junctlon a sleeye having
locating means for its fitting about said portions in

25 spaced relation thereto, the locating means comprising



25 _  spaced relation thereto, the l.ocating nmeans conprising 9 for each
portion radially spaced engagers with at |'east one for each portion being
positively adjustable through the side wall of the sleeve and others
conprise profiled ribs in the formof |ongitudinal strips extending for 5
engagenent substantially along said portion, and wherein at enplacenent the
sleeve is centred relative to each of said portions to be JOlned.by

adjust nent of said at |east one positively adjustable engagers to give rise
t o keyi ng engagenent between said engagegs and the bar or 10 wire
portions to give a structurally sound joint. Preferably, the nethod further
conpri ses apfloy rgchboortieon atjdicElly wspacedr ebgrgenst iwdrth &t tleastesired
joint or junction thereof settable material, which material is applied
within the sboevéoxhiesiehs @ordsicm keiby peaitivelyr edsustapls dhroughand
when said material is _caused or allowed to set affords -a structurally
sound j oi nt KBewSddleaRldy & dhQ FARMRNGoPENERS. CR“Q}'Jts@olﬁqfﬁj]éﬁ abl e’

of a20 | pEdbR iy Hhe fHL. W SPReLFYRnGY « EET LG, AL £ covs
nj ect T ofl STBASRRERS pUEe R T ERASRAE SORTRS e YRR end
portion to pﬁﬁvg%klacement the sleeve is centred relative to each of
said portlons to be Fjoined by adjﬁstment of said at
ke’ ' least one p051t1vely adjustable engagers to give rise to
keying engagement between said engagers and the bar or
10 wire portions to gi#e a structutally sound joint.
Preferably, the method further coﬁprises applying
about the_ladjacent wire or bar portions et the desired
joint or Jjunction thereof settable material, which
material is applied within the sleeve which serves as a
15 material retaining sleeve, and when said material is
‘ caused or allowed to set affords a. structurally eound
joint between and over said adjacent portions.
| A suitable injectable settable material may be
introduced into the sleeve f1tt1ng via any of a
20 plurality of holes, even valved ports, located in the
sleeve fittiné and also preferably serving as sight
holes for checking injection. Preferably the sleeve.
fitting has seallng means at each end portlon to prevent
loss of settable materlal.
25 : - The preeent"inventien will now be described

further, by way of example only, with reference-te the



| oss. of settable material. 25 , The present invention. will now
be ‘described-further, by way of exanple only, with reference to-the 10

* acconpanying drawings in which:- Figure 1 is a plan view of®a coupling
according * to one enbodi nent of the ihvention; Figure 2 i.s a section on
line AA of Figure 15 -showing a langitudinal rib; - Figure 3is a
section on line BB of the coupling with ribs in position; and-Figure 4

it a detail view of the profiled rib. Rafgerring to the draw ngs a coupling.
fitting for 10 use . in securing together ends of reinforcing bars orpa
wi res for subsequent enbednent in structural concrete, conprises a o
tubular sleeve 1l having an - internal dianeter such as to fit . about

end portions of bars or wires in spaced relation thereto. The sl eeve
has 15 . internal helical grooving 2, say 10 mmpitch. Holes 3, 4 are"
provi ded - i accempanyingfdraneingsecanewhdghdcent opposite ends, provided as
sighting and/or filling hole as described further hereinafter. | on pl ugs

11 are provi ded t FigUR& thelfioheBl8r ¥ighd ofr @ (COURIIRENAIPTBINE act as

wi ndows to see that-resjin is in pIgCeu'Thé sl eeve is constructed
symetri cal B9 SRsuenjediment of "the invention; '

Figure 2 is a seﬁtién: on line AA of Figure 1
5 ‘shpwing a'loggitudngl rip; |
- Figure 3 is a section on line BB of the coupling o
with ribs in position; #ﬁd . v
. Figure 4 is a detail view of the profiled rib.
Referring;to the draﬁings a coupling fitting for
10 use in securing together ends of reinforcing bars or
ﬁireslfqr suBseqﬁént embedment in structural concrete,
comprises a .tubular sleevé.l haﬁing an internal
diameter such as to fit Aboﬁt end portions of bars or
wire§ in spaced 'relafioﬁ the:eto. The sléeve has

15 internal helical grooving 2, Say 10 mm pitch. Holes 3,

4 are provided in the wallélof the sleeve adjaqent ;;

opposite ends, provided as sighting and/or filling hole
as described fufther hereinaftef. Nylon plugs 11 are
provided to block the holes 3, 4 and are transparent to
20 act as windows to see th#t resin is in place.
- The sleeve is constructed symmetficalky about its
mid-point and in the illusfrafed embodiment - has"- for
each. half, three threaded holgsm 5 through the wall for
positively adjustable ehgagefé, in the form of threaded

25 screws or bolts 7 spacéd along the cOupiing. These are



-"md-point and
t hr eaded -hol es.

inthe illustrated enbodi ment- has for each half,.three
5 through the wall.,-f-or. positively adjustable engagers, in

the formof threaded 25 screws or bolts 7 spaced al ong the céupling.
These are preferably cap screws, and with reduced shanks as at 8-.so that

t he head shears of

f at a predeterm ned torque on screwing in place. The end

of the bolts 7 are so forned with indentation neans 9 to penetrate into the

5 «-- _bar or wires on doing up, either adla tapered point, or a convex or
consave formation providing -either a biting point or an annular biting

edge. In the illustrated enbodi nent, two | ongitudinal

acting as radial engagers wth 10 whi ch the bar or wire portions
in use. The ribs are spaced apart circunferentially by angle A which.is

i h f 80 d f o] f §h f 120
uner o uet (Y STRRERIE GFB PRER P a0E B th & Ssbad (HAPER S8ckPro®

axis 15 of t
opposi te hal

ribs are pro‘@tpe%(i.fér’wixﬁ] € ih! %Yg%&@t e‘i‘he_e@?ﬂdié#f?@he WLtd | PSa

substanti al |

%% ?é'[%te és}? iﬁéX&' dhe gjsusrb‘}l}l e.ate%ga,qee{ e'gexan?fjné@ 'I:QF ue

0 eeve. |l n other enbodine WO Or nore palrs

' ruge
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ongi tudi nal |y ,
bar or wires on doing up, either as a tapered point, or

a convex or_gqqcavé’}ormation providing either a biting
point or an anﬁular biting edge.

In the iliustrated .embodimenf, two longitudinal
ribs 13 are provided acting as radial engagefs with
which the bar or wire portions abut in use. The ribs
are spaced apart circumferentially by angle A, which is
in the range Qf 0 to 180 degrees, preferably of the
order of 120 degrees where just two ribs are provided.
The ribs are positioned straddliné the axis 15 of the
positively adjustable engagers 7 and in the opposite
half of the sleeve. In other embodiments, two of more
pairs of ribs are provided.

In the illustrated embodiment the ribs run

substantially the length of the sleeve, with soft tack

welding 17 at each end which provides a convenient

means of locating the ribs to the sleeve-iongitudinally

and circumferentially during emplacement, which is

often in a vertical orientation.

The ribs are profiled, preferably to both sides,

either with the samé profile to both sides  or



“and circunferentially during enplacement, which is oftenin a vertical _-

orientation. The ribs are profiled, preferably to both sides, 25- either
with the same profile to both sides or 12 different. In the

‘illustration one side is shown coarse and the other fine, by way of
exanple only. W have found profiles with an aspect ratio x:y = 3:1 and

Xy 2:1 to be suitable, but this is not intended as 5 limting. 1In
the illustrated enbodi ment (see Figure 4) the profiling is fornmed by - .
upstanding teeth having inclined flank$ synmmetrical about an axis ﬁyd

. perpendi cular to the longitudinal axis of the profiled engagers. The

profiling is shown diagranmatically in Figure 2. 10 It will be
understood by one skilled in the art that a typical reinforcing bar is
formed both with dianetrically opposed |ongitudinal ribbing and part

. helical ribs with these to each half of the bar, as, defined by the

| ongi t udi nal 94§ ERFERL - bei IR | hBEI ndd 1Stratifiosidne (Hidfe LHARRYD Thqs ,
in providing nechaniggi F&ging nea%s we are concerned L9 &ns e bath
adequat e coffeESEnARENERE nGTBET AdDFai R0 MAYN PHAX4IPLE P W vevB® That

centring | s LI FULAE! YrbEUSELORE cHIShe JeGRIdt puiied i npl g oo @

connecti ng nedl um mechanrcal strength of 't He' coup

depends  x:y = 2:1 to be suitable, but this is not intended as
5 limiting. In the illustrated embodiment (see Figure 4)
the profiling is <formed by upstanding teeth 'having ] 4;1

inclined flanks symmetrical about an axis perpendicular -
to the longituﬁinal ékis of the profiled'éngagers. The
profiling is shoﬁn diagrammgtically in Figure.z.

10 N It.will he understood by one ékilled in the art
that a typiéall reinforeing bar is férmed'.both ‘with
diametrically oppo§ed longitﬁdinal ribbing"gnd part
helical ribs, with these to each.half of the bar; as
defiped by the 1longitudinal ribbing, being inclined

15 opposite fo_one'angther, Thus in pro?iding mechanical
keying means we are concerned to ensure Ebth #dequate

_contact and centring of the reinforcing bar in_-the
‘sleeve. That centring is particularly important where
resin is used'additionally és ; cohnecting medium.

20 . The mechanical stiength of the cbupling depends
to some extent on the pbsitional reiationship of the
_bar_ wit£ respect to tﬁé radial éngagers. In  theory
the best performaﬁcé results where our profiled-rib is

" aligned with the longitudinal rib of the bar, thus

25 giving contact points all along the length of the rib.



t'o sone extent on the positional relatlonshlp of - t he bar"mnth respect to

t he radi al engagers. In theory the best .perfornance resul s wiere our
profiled rib is aligned with the longitudinal rib of the bar, thus 25
giving contact points all along the length of the rib.- 13 The ot her

engager, then nust contact along the helical ribbing off the bar.

However, we have found that contact of both radial .engagers with only
the...helical. ribbing gi ves. virtuall t he samne mechani cal 5
per-f.Qr mance. The ribs have a hardness’in the range 250-400 Vickers,
preferably 300 Vickers which is harder than the reinforcing bars so as to
ensure adequate penetration. In coupling bars or wires, the coupling sl eeve
i-s 10 fitted over and about adjacent ends (butting up to one another
for a straight sl eeve) and the positive engagers done up so centring

the bars vitfhp thenskeeysagad cqusmGudie datals CRIRRET EnkORKTY Rl O the
WhapaBEs BeEnch

bars, also the sl eeve s are pro es. The

ends of the ppghihyeby eﬂbusm&tl e e“&iﬁﬁféﬁef" SOY@' tﬁawt OfB{lﬁdb%it The
bolts 7 sheer off at the outer surface of the sleeve at a torque

determ ned t@ogt¥et r6€UbbEH Qﬁ@ﬂ@ﬂa@dghgﬁkﬁﬁﬁﬁmﬂtQﬂiy tﬁé ﬁ@giﬁﬁﬂs with

the bar and/or. sleeve. Such® an arrangenent
ribbing gives virtually the same mechan1ca1
5 performance. The ~ ribs have a hardness in the range

250-400 Vickers, preferably 300 Vickers which is harder
than the reinforcing bars so as .to ensure adeduate
penetration. .

In coupling bars or wires, the coupling sieeve is

10 fitted over and about adjacent ends (butting up to one
another for a straight sleeve) and the positive
engagers done up so centring tﬁe bars within the sleeve
and causing the radial engagers to key into the bars,
also the sleeve where the ribs are profiled to both

15 sides. The ends of the positively adjustable engagers

Y also bite into the bars. The bolts 7 sheer off at the

outer surface of the sleeve at a torque determined to
give required coopefating engagement of fhe engagers
with the. bar and/or sleeve. Such an arrangement

20 . provides the required mechanical strength.

We further prefer applying a settable material
over and about the adjaéeﬂt end portions of the bars to
be retained within the sleeve. When such material is
set it also affords a structurally sound joint. The

25 holes 3, 4 provide for injecting the settable material



20 ig'ﬁroVideé.the'requ{red nechanical strength. W fotheerréféﬁfépryihb
a settable material over and about the adjacent end portions -of -the bars to

be retained within the sleeve. Wien such material is set it “also
affords a structurally sound joint. " The 25 ° holes 3,.4 provide for
i%jecting the settable materi al 14 and/or as sighting holes. The

invention has been described w.th reference to a straight butt jaint in
whi ch a straight sleeve is enployed. Bfts is probably: the nost

comon joint 5 configuration, but the invention also extends thE
sl eeve-like devices for <coupling bars or wres at angles to one e
anot her, by suitable configuration of the sleeve to receive appropriately
orientated ends of bars or wres. 15 CLAIMS 1. A coupling

fitting forgn |Qg s%%hgiﬁ hgleglnforC|ng bars or wres for
structural concrete ﬁ "*sl eeve-like device  having neans

for 5 Iocatlng It oped fﬂgeﬁ@QHh HQEtb%%% Ohégﬁfkﬁgﬁs &qth reference
.tq a straight butt 301nt in which a stralght sleeve is

.gmpldyed.- ifhis' is lprobably: the ﬁoét common Jdlnt

5 | configﬁratiqn, but the. invggtibn _also .extends to

o~

'sleeve-like devices for coupling bars_ or w1res at

angles to ‘one another, by sultable configuratlon of the st

sleeve to recelge approprlately orlentated ends of bars

or wires.

-



W I es adjacent sald desi red jOInt ‘with clearance to sald bar or wire
portions, wherein the neans for |locating conprlses for~each portion
engagers at radial spacings relative to the axis of said bars

be joined, 10 one -of which engagers for each portion is positively
adj ustabl e at enplacenent through the side wall of the ““ﬁiﬁ“m

ot her .engagers conprise radially spaced ribs in the form“mmkm

strips extending for engagenent substantleﬂgy al ong sai d*portibn,” ard
wherxei n 15 those ribs are profiled to keéy into at |l east the bars or wires

portions. 2. A coupling, fittingemasiuglaimed in claim1 in which
nmeans i s provided for physically naLnLaLnLng_Lh@.rlbs at desired spacings.
20 3. A coupling fitting as clained in claim2 in which said nmeans
conprises welding to the sleeve. 4. A coupling fitting -as clained

in any one »f claixs lcohipidng N WHitdidde efigagermaRiggi njohAtsr Here.
pairs spaced at - between 100 _degrees and 180 degrees 25 apart and
symet ri cal | yreimbmrgingt hoaraxi er ofwinew phortisetycturait abbacergager
and opposite thereto. | 16 5. --A coupling fitting as ‘claimed in
any one of cleompriising4 &n sheeve-ddike rdepicere havingwonepnasedfor

5 locating it over and about portions Qf‘ said bars or
wires adjécent said desired joint with clearance to said
o " bar or wire portioﬁs, whérein_ the means for locating
>~ comprises for each portion engagers at radial spacings
relative to the axis of said bars or wires to be joined,
10 one of which engagers for each portion is positivéiy
adjustable at emplacement through the side. wall of the
device, and the other engagers comprise radially spaced
ribs in the form of longitudinal strips extending for
engagement substantially along said portion, and wherein
15 -those ribs are profiled to key into at least the bars or
wires portions. |
N 2. A coupling fitting as claimed in claim 1 in
which means is provided for physically maintaining the
ribs at desired spacings.
20 3. A coupling fitting as claimed in claim 2 in which
said means comprises welding to the sleeve.
4, A coupling fitting as claimed in any one of
claims 1 to 3 in which the engagers are in one or more
pairs spaced at between 100 .degrées and 180 degrees

25 apart and symmetrically about the axis of the

‘positively adjustable engager and opposite thereto.



positions within the .circunference of the sleeve and disposed

*

symetrically about the axis of the positively 5 'adjgilggigﬂgﬂgager and

fopposite thereto.” 6. ‘A coupling fitting as clailwed=rm claim5 in which
he two ribs are positioned 120 degrees® apart. 7. A co | itting as
clainmed in any one of the preceding clains in vm‘mmﬂj“l\a\““mt Separat e
menbers 10 profiled on both their inner and out ey*Into the
bars or wires portions and the sl eeve. 8. A cotipling fitting as

clainmed in any one of the preceding cl ai
ri dges and v
coupling fit

{1 ancver se. 151PRAR 3, B St TR (fp 1Y TPIbE, CaR T RECRRT RO,

fransverse.t

as cl ai ned i

fromthe side : ave _
11. A couglikpeskldt Bymthettidd @l

Sin which the profiling conprisgs

|1 I AR I he | h.of, e rib. 15 9. A **
?i‘nSst%clt ?flronﬁ%tc#ﬁ% 2I§{]%%n$n éﬁ?gﬁlgﬁ@g&gré‘h I iaﬁ'd( °Il:%'r&ﬁ.'i ses

o the |l ongitudi'nal ‘axis o coup

and
ng

goﬁkéﬁ%% | R W G c?ﬁhe t8rchififbPende® off m@ﬁ?vﬁ?@ﬂ%?\fd'

and. have a base t eight ratio in the range of 3:

ri bs have a hardness greater than that of the reinforcing bar or the

sl eeve. 85 ad3ustabAeCemdfagey fdrid i oyppositectheredo.in

‘the rib hardness is in -the range of 250-400 vi ckers.
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6. A coupling fitting as claimed in claim 5 in which
the two ribs .are positioned 120 degrees apart.

7. A coupling fitting as claimed in any one of the

| preceding claims in which the ribs are separate members

- profiled on both*their inner and outer sides to key into

the bars or wires portions and the sleeve.
8. A coupling ‘"fitting as claimed in any one of the
preceding claims in which the profiling comprises ridges

and valleys alternating along the length of the rib.

9. A coupling fitting as claimed in claim 8 in which

the profiling comprises teeth with flanks angled
symmetrically about a plane perpéndicular and transverse
to the longitudinal axis of the rib.

10. A coupling fitting as claimed in claim 9 in which
the teeth are triangular as viewed from the side and
have a base to height ratio in the range of 3:1 to 2:1.
11. A coupling fittihg as .claimed in any preceding
claim in which the ribs have a hardness greater than
that of the reinforcing bar or the sleeve.

12. A coupling fitting as claimed "in claim 11 in

which the rib hardness is in ‘the range of 250-400

VEshou ! tAEYaRiECEE NEne HosBiviwdiyeh the
claim 11 in which

"/



13. - A coupling fitting as clainmed in any preceding claimin which
the positively adj-ustable engagers each conprise a screw or bolt threaded
through the wall of 5 the sleeve. 14. A coupling fitting as clained
I'n any preceding claiFrmin which the positively adju rs are

configured to-bite into the bars or wires. 15. ouplin " as
claimed inclaim14 in 10 whi ch said conflgurlngcma bm
bi ting edge. 16. A coupling fitting as clained in one

of rekains 14 or 15 when appendant to clai 23 in which*thé bolts or screws
are of shear-he pe. 17. A coupling fitting as claimed in any one
of the 15 pYtg ﬁF g clainms further conprising one or nDre bores in the

f!?teivﬁgf 2 “#%?ﬂ.‘éﬁ'?lgcéﬁéiﬂn 35135 A clﬂ'léﬁ' LR TAD | BT ﬁef?ﬁéﬂxéﬂ?
n coupl | ng” G, 18! CBKTen WelURREARAY %ﬁ“-‘i? %’3?59%3-%% h
the sleeve-|ikengeybecal Sogan! bgur%lttoﬁrﬁ'ép%[ G0 BFESadh he eSyai1 208! o

relative to one another. for
joints s retnéogpégge,bars or - wires. constructed and arranged

14. ° A coupling fitting as claimed in any preceding
claim in which the positively adjustable engagers are

configured to bite into the bars or wires.

15. A coupling fitting as claimed in claim 14 in
10 which said configuring comprises a point or biting edge.
le6. A coupling fitting as claimed in claim 13 and any
one of claims 14 or 15 when appendant . to claim 13 in
which the bo;ts or écrews are of shear-head type.
17. A coupling fitting as claimed in any one of the
15 preceding claims fufther comprising one or more bores in
the sleeve for introducing resin and/or as sighting
holes. ,
N is8. A coupling fitting as claimed in any one of the

preceding claims in -ﬁhich "the ribs, for a straight
20 sleeve, run substantially the length of the sleeve.
19. ‘A coupling  fitting as claimed. in any one of
claims 1° to 18 in which the sleeve-like device is
configured to join said bars or wires at angles relative
to-one another.
25  20. ‘A "coupling fitting for making Jjoints in

reinforcing bars or wires constructed and arranged



'*C:L”NL;é*”18TSUbstantialIy as hereinbefore described with réferehce'to . +
sand as illustrated in the acconpanying drawings of Figures 1.to.4. 21.
method of coupling reinforcing bars or wires 5 for subsequent

enbednment in concrete for structural” purposes——rhe—nerhvd—cvnpr|S|ng

appl yi ng about adjacent bar or wire portions at. or Junction
a sleeve having |locating neans for its f|tt|n I | |H 1J ons in
spaced rel ation thereto, the | ocating neans 10 each

portion radially spaced engagers wth atgl east one for each portion belng!ﬁ
positively adjustable through the side wall of the sleeve and others

conpri se pudstatciaXips asi nherthaberbaemdesfcdidngi twidimate fer&ide ps

ext endi ng for ‘engagenent 15 substantially - al ong said portion,

and wherei rto atndamﬂsaclelﬂsmtrafbedsl dpvghes acoompathyrigicatdnesvings eath of .
said portions to be Joined .by adj ustment  of said at |east one

positively 5&93%%&“%'@%gﬁgers to glve rise to keying engagenent bet ween

the said en%?gers and t he- bar 20 or wire portions to give a structurally
sound j oi nt 2 ABRIEIRY QT clﬁ?ﬂﬁa PE cednforecing Raxsh amerires

keyi ng engagenent_ het ween t he sle nd t he bar or wire portions by way of
the sai éed?erssu quean HEPRdNeNEs 1P o RFTSLS clfﬁrﬁ\%‘iﬁt Zaljf urt her

the Eigﬂé?‘ﬁ%ﬁ%"' e, ietia 5?1?8’-'3‘9#%6%101%:1% HodPadfddRrs

bar or wire portions at a .desired joint ‘or junction a

sleeve having 'ioééting_means for its'fitting'aboqt said ;;)
?ortions in spaced relation thereto, the locating means :
10 compriéing for 'each. portion radially spaced engagers
‘with at least one for each portion being positively
aéjustable threugh the side wall o¢f the sleeve and
others COmprise profiled ' ribs in the  form of
loﬁgitudinal | strips 'exténding - for = engagement

substantially along said portion, and wherein at

[
o

emplacement the sSleeve is centred relative +o each of

said portions to be Jjoined by adijustment 5f said at

least one positively adjustabie engagers to give rise to S‘J

keyihg engagement béthen-the said engagers and the bar
20 or wire portions to give a Structurally sound joint.

22. A method as claimed in ¢laim 21 in which there is

keying engagement between the sleeve and-the var or wire

portions by way of the said engagers.

23. A method as claimgd in claim 21 or 22 further
25 hcomp}ising applying about “the adjacent wire or'bar

portions at ﬁhe ‘desired Joint or junction thereof

settable material, which material is applied within the
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settable material, which material is applied wthin the 19 sl eeve which
serves as a materi al retaining sl eeve, and when Saﬂgbg?LELL§L4L§_Q§uSﬁd or”
allomed to set affords & - structural ly sound joint ween and over said
“adj acent .portions. 5- 24. A nmethod as claimed in whi ch
the settable naterial is introduced into the sl eeve !\mmmﬁ |1M“‘f
plurality of holes in the sleeve. 25. A net hod of 0ng nres nﬁorC|ng

bars- or wires for subsequent embedment,oin concrete for structural 10
puryposes substantially as-‘hereinbefore “described with reference to the

acconpanyi ngg fL WL NGR 1 Bh! N eQb-vild Uty Gl A4 1 | 0 £ n fify  2PLEVER! Ghi?! -
when said mate?ial is causéd or allowed to set affords a -
structurally sound ﬁoint_between and over saidl adjacent
portions. |

5 24. A method as claimed in claim 23 in which the
settable material is introduced.into the sleeve fitting
via any of a plurality of holes in the sleeve.
25. A method of coupling reinforcing bars or wires
for subsequent embedment in concrete fof‘structufal

10 purposes substéntially as hereinbefore described with
reference to thé acéompanying drawings with or without

the addition of settable material.




