1 CONNECTOR This invention relates to a connector. More

parti cul arlg, but not exclusively, it relates to a shear_connector
for transfePPPRYYHar between 5adj acent bl ocks of bui PET/§32008/050727

materials. A standard shear connector, or dowel, is designed to
transfer vertical shear and sometinmes horii zontal shear across a joint
bet ween bl ocks of building materials, for exanple concrete floor

sl abs or concrete beans. 10Typically, dowels are circular
cross-sectioned rods, although other cross- sectional shapes can be
used. Such sh%ﬁﬂ“ﬁeeq@ﬁgors sinplify the construction of structures
by renoving the requirenent for keyed joints, double colums and
corbel supports. 15Sone shear connectors also allow | ongitudi nal

noverment in the direction of a main dowel, This is achieved by
Tocati ng the dBIVATERTAEEsSPARIMGHIEN Mosg PaIcHREEY FANCR: anst er
that is slighekyusiasigsi rdi&xas td Bahef cdRclPY&! trafshifitd Shdabetwdsh of
shear connector_allows |ateral as well as |ongitudinal 20novenent to

occur. THi s i 8dRennidjecksf uddipgMmaieri@lsa rect angul ar box section

sl eeve which has an internal height slightly |larger than the external
di aneter of the tubul ar sleeve. The tubular sleeve is centred within

t he rect angul édrsthogard sbeanconnecionsardovichds dasigaad ta trarafen wkicadl ace in

either directi ' er . aGr .0l in

t he standard ig%naxgédéﬁéh‘@ﬁ?%ﬁ%o\b\%f%ﬁ?aé'rsﬁ%%seé b"m%@%éeﬂﬁ"’%@%ﬁ‘tect or.
However, undebuilding aiateridls, fonstamnslie sohdretatitvgelsiabaqriconsret@bdemb.ocked
in order, to prevent further npvement once.initial venent occurred.
Thi o caniCupp! y TPBIY. SRWR & QTHUEF P SRAiots aF AN A RGIRSent 5.
N?r e §0t ypi tcalsé%‘tion%u%d&%h% Gate | Sudh' shefaP dohieRtors BirRIFY tHeensi oned
structures to

construction of structures by removing the requirement for keyed joints,

double columns and corbel supports.

15 Some shear connectors also allow longitudinal movement in the direction
of a main dowel. This is achieved by locating the dowel within a sleeve

which has an internal diameter that is slightly larger than that of the dowel

A particular type of shear connector allows lateral as well as longitudinal
20 movement to occur. This is achieved by introducing a rectangular box
section sleeve which has an internal height slightly larger than the external
diameter of the tubular sleeve. The tubular sleeve is centred within the
rectangular box section to ensure that movement can take place in either
direction. Vertical shear loads transfer across the joint in the standard

25 manner associated with a simple dowel shear connector.

However, under certain circumstances the dowel requires to be locked in
order to prevent further movement once initial movement occurred. This
can apply, for example, under seismic or large ground movements. More

30 typically, such locking dowels are required in post-tensioned structures to



repl ace pour strips. Pour strips are unpopular with construction

wor kers as_the additional propping and formmrk that is associated
wth themWPgP‘{?ﬂf"E4%i te access. 5Such joints can be at PCLICH3YBYW 727

ground | evel where continuity in the slab is necessary in order to
resist large earth pressure |oads applie@ to the structure once the
tenporary ground anchors in the shoring are de- stressed.
Alternatively, such a joint may be used in a suspended fl oor
arrangenent, i.e. above ground level. 10 No existing shear or other

connector proyj e, | i t : i
cessation of géﬁ?(?ﬁ @@glét. ésg&ﬁfgﬁﬂ'fseéerﬁe%? ° B%\gggﬁthf&hé&m&%nw}?ﬁrs
aspect of t he apitiesedditibmal@neppamy & feemveripthay Isdest caialdsbweitindenor
conprising a %ui dei tl{be and a dowel, the guide tube being arranged
to receive an Eﬁ%PBF'?ﬁEC%F&m, characterised by the said end of the
dowel passing through the guide tube into a fixing chanber via an
orifice, the fixing chanber beinq arranged to receive a_fixing neans,

the fixiny meats"RENEFaRMSAgRUWPYBWr FSURT (avel WaSTREIBRUGY Intthe Sk
Wi thin the 20gdbgehWReordseedisERAREEHH pRkEM0hdM bpRledtBiHoN Of

the dowel within the guide tube whilst restricting, and ideally
preventing, netrHeHreoPneeidedemeprammgeundeanchaisiy theeaherirgsaredleei ved in

the fixing chaphelecandathan i RRb &39hemay ALY PRSHs BindiiSiol oned
into a fixing contiguration.””Aconnector accordrng to the T nvention
is nodi fied sachngéaent he. alowel grbarsd Bvel. east one end provided wth a
gui de tu and fixing chanber assenbly as above described so as to

allow the"initial nmotion of the dowel within the 30guide tube whil st
restricting nmid @stilg sheer dpvgkr eniRctdierblidédir MRARSkInG of the dowel

following the cessation of an initial phase of movement.

According to a first aspect of the present invention there is provided a
15 connector comprising a guide tube, and a dowel, the guide tube being
arranged to receive an end of the dowel, characterised by the said end of
the dowel passing through the guide tube into a fixing chamber via an
orifice, the fixing chamber being arranged to receive a fixing means, the
fixing means being arranged to restrict the motion of the dowel within the
20 guide tube.

Such a connector allows initial motion of the dowel within the guide tube
whilst restricting, and ideally preventing, motion of the dowel once the
fixing means is received in the fixing chamber and where applicable

25 conditioned or positioned into a fixing configuration.

A connector according to the invention is modified such that the dowel has
at least one end provided with a guide tube and fixing chamber assembly
as above described so as to allow the initial motion of the dowel within the

30 guide tube whilst restricting motion of the dowel once the fixing means is



3 in place. Another end is conveniently retained in a fixed

rel ati onshi 8 fh and for exanple in a building material duri n%_use,
for exanpl RUBUPEE*Wi thin or in fixed relation with a SGIGREWSNS0727

t hereof . 5Thus, the dowel conveniently has a first end adapted to be
so retained in a fixed relationship with3a building nmaterial and a
second end provided with a guide tube and fixing chanber assenbly as
her ei nabove defined. In a sinple enbodinent, the first end is adapted
to be so retained in that it 10is provided with a fixing formation

adapted to bejy td@é %tﬂérr%ﬁ# é%oh@e ikt efa%@c}lhocpﬁy@dtljéla%ohéﬂl‘)% g

material . For earrple Is structured to be retalne

wi thin a buil dhdfomeeenilaln a Emidm(mqberat darifi® usa tfooexansplpbatieded t o
key within a S8 }_ltl nqﬂgonérqtte or.t |kerfstr cture. Alternatively the
first end corrﬁ\’lJ S ERA T " ‘f"i I"‘r?ﬂ fita ‘?‘H fix in or upon the
surface of a 15building material. Thus, the first end is inherently
fixed in atuqbnlthally and initial notion of the dowel at the second

end only q BF8e dewehrryenianHk Ay & Tuslsts 3Ranted iodhe ¢ ExtalaRg In 8

al so provi dedyipbd Fbl@tleSﬁlHWltl‘f Q'bﬁﬁcﬁlh?%a%é’ﬁ’éﬂa%@ at&c%hH%Wd'd’r‘b\hH@& witRL I On
of the dowel longitudinally or 20l ateral gb’ Preferably such a fixing

formati on comprguitssiugn aasidbdrial shasmsr épsemgoboas etbieaboys defiest es t o
that at the second end. Thus, the first end is adapted to be retained
within a building materi al by means of a further guide tube and

fixi ng chanbein assepblembadirhect thg fasf end bedapted tngaecdmne’ltm'neta'rrrthagid';\d

to recei a fixin ans, t.he_fixi.n ns .bein e
estri ot he HRORHeBRTIA TIBRAT MO co0Ra 5 Bedetal e o PEhui de
tube and fixi pgathrawhen tﬁﬁﬁi@lgbhélteﬂéloFbﬂeMnél@fthéﬁﬂs@@hd westhuokirag tof

t he dowel accordln%ito the principles of the invention is provided at

both the firsPedp@inadevidue sriryilding malerial ﬁa'f ?WR/IG 2 faMefiag s BieMidefon
of alternate gifef Wthiﬁ@é@!u?q E@Hﬂ@t@tdr‘ﬁﬂéktrgéﬁf&%@ﬁ%@l\@ thé firdh bAW

initial notion of the 30do I tudi nal or laterally 1s provided
at the first eamprises mechanical fixmg means to fix i sn or upon the surface of a
15 building material. Thus, the first end is inherently fixed in situ initially and

initial motion of the dowel at the second end only is enabled.

In an alternative embodiment the first end is also provided with a fixing
formation adapted to allow initial motion of the dowel longitudinally or

20 laterally. Preferably such a fixing formation comprises an assembly
employing equivalent principles to that at the second end. Thus, the first
end is adapted to be retained within a building material by means of a
further guide tube and fixing chamber assembly including a further fixing
chamber arranged to receive a fixing means, the fixing means being

25 arranged to restrict the motion of the dowel within the guide tube. Thus, a
guide tube and fixing chamber assembly providing for selective fixing of
the dowel according to the principles of the invention is provided at both
the first and the second end. Alternatively, a fixing formation of alternate
and for example conventional design adapted to allow initial motion of the

30 dowel longitudinally or laterally is provided at the first end.



4 The connector is for exanple a connector for transferring | oad

bet ween adj | ocks of building materials and in partjcular_a
shear conﬂ%@?@ghﬁgﬁ8transferring shear between adjacen?cik%%%ﬁkﬂvr7
buil ding materials. The fixing chanber may be forned integrally with
t he gui de tube. The provision of the fixidng chanber integrally wth
the guide tube sinplifies installation of the connector into a
structure under construction. The fixing chanber may extend
perpendicularly to the |ongitudinal axis of the guide tube. In one
possi bl e enbodi nent, the fixing neans conprises a fixing nmenber 15
sel ectively nechanically engageable with the dowel in the fixing
chanber. The flhgicaghesiabiefonexantie esohngaipetr siaopferngt load detvweens

ef fected sinply. j j rtion . int fiX]

Fequi o some. SAEBHS TEED febiak 3R PaReuBEATRR AinFREs,
exanpl e t he f ifotitregsfeedms siceanirehsesn adjaceritidmks of builditg materiats.engage
with a suitably shaped formati on on the 20dowel in the fixing
chanber, for exanple in that a portion of the insert and a portion of
the dowel are TegFRINgMRRhEr aysthaRedeaMied@lly QAT guigetbementarily
t hreaded. The fixing nenber conprises a |ocking device. A |ocking
devi ce may be 25sel ectively positionable between a first unl ocked
position wher : J 5, : P
position mhergg%F%ﬁﬁapﬂc%q%ﬁﬁigﬁﬁgﬁ%ﬁggﬁggﬁyﬁgmégﬁéﬁRgghgﬁg #g%%er
as to restri cinstalladon détiel gonpeetveinto arstructme ohdermndowslon.
Alternathyely a | ocking device may be configured such as to

i nherently | ock the dowel once it is placed in 30position. 5

Addi tional | y Ghedixingromairibeeinyay déxiend peripagdioelany e thrnongitsiral Bkisiong
medi um whi ch is intrgggfed into the fixing chanber. Preferably the
fixing medi umEOAYABLERE- 3 £ uid which is introduceable to the fixing
chamber in fluid form

In one possible embodiment, the fixing means comprises a fixing member

15 selectively mechanically engageable with the dowel in the fixing chamber.
The fixing member may be configured such that fixing is effected simply by
its insertion into the fixing chamber or may require some secondary fixing
or locking action. Conveniently for example the fixing means comprises a
an insert structured to engage with a suitably shaped formation on the

20 dowel in the fixing chamber, for example in that a portion of the insert and
a portion of the dowel are complementarily shaped and for example
complementarily threaded.

The fixing member comprises a locking device. A locking device may be
25 selectively positionable between a first unlocked position whereat the
dowel is free to move and a second locked position whereat the locking
device engages the dowel in such manner as to restrict, and ideally
prevent, motion of the dowel. Alternatively a locking device may be
configured such as to inherently lock the dowel once it is placed in

30 position.



5and hardenable to a less fluid and for exanple a set formwhere it

fixes the ﬁ\é&é%@rﬂ?uch manner as to restrict, and ide h{!ﬁ%ﬂg}ég"g%”

noti on of For exanple the fixing nmediumis

settable material capable of being introduced into the fixing chanber
in fluid state and curable or settable i® situ. Preferable the fixing
mediumis introduced so as 10to substantially fill residual space in
the fixing chanber once the dowel is in situ therein. The connector
may conprise a sleeve which receives the guide tube, the sleeve
having a lateral width in excess of that of the guide tube.

15Al ternatively, the guide tube may itself conprise a sleeve having a
| at eral wi dt hAdditioraleser alferndiwelyothetfixingloaens cameriskse fixinayngsiiyd

t hrough the gyj.de ..t i - ' - i i ng
chanbor mmy sUrERERRRRE I R pRTEtARbE! BB Syl
pﬁss t hr ough tﬁmps‘s@s 8 ﬂnidaf/TitHﬂE i];airem)ltt@aamiloithe gxihbehﬁirmbn'l@ foligfdver .
The use suc sl eeye all ows_for teral and rotatiopal ppvenent
ot of o8 he. AU PBEHAEPEHOG BPREURIARIG PRI 28 IGHE BB LB P ny
conprise an i abgeMmdiuehnsReYs td REAI@JaReveBR plehentgHioten bake and
the sl eeve. The internedi ate sl eeve may be fabricated of a

conpr essi bl e §awel iFar exagpledhafising reediiiads pesrgde ar aetialie glateriab The
i ntermedi ate : Lk a o kXl ium
Such ag a gr ogPro of BEG iyAulcbidto R RERS ERamBLe if SR RET T e
j oi nt bet ween caribte i sejtablecioleiiuoPrefenablertbe fikimg mediemiialintroduced so as

10 to substantially fill residual space in the fixing chamber once the dowel is

in situ therein.

The connector may comprise a sleeve which receives the guide tube, the
sleeve having a lateral width in excess of that of the guide tube.

15 Alternatively, the guide tube may itself comprise a sleeve having a lateral
width in excess of that of the dowel.

The dowel may pass through the guide tube and into a section of the
sleeve. The fixing chamber may be formed integrally with the sleeve. The

20 dowel may pass through the section of the sleeve and into the fixing
chamber.

The use of such a sleeve allows for lateral and rotational movement prior
to the introduction of the fixing medium.

25
The connector may comprise an intermediate sleeve located between the
guide tube and the sleeve. The intermediate sleeve may be fabricated of
a compressible material, for example a plastics foam material.



5The fixing chanber may conprise a box having an open end, the open
end being arranged to receive the fixing medium The fixi r(%%char_rber
may conpri %8 %38 ranged to rel easably seal the fixiPhgERYFIa27
The orifice may be renote fromthe open end. The fixing chanber may
conprise a tube arranged to engage an opéni ng of the box. 10 The
fixing chanber may be renovable fromthe shear connector. The use of
a renovabl e fixing chanber is particularly advantageous in
conjunction with use of a fixing mediumin that it nmay allow the
fixing 15cha : : 0, j i : i [

that the 11 xi naeiaar ieiaEsie ety I o Aot RS el See
bui | di ng st r ueswrgroui) owhésirn dotwni the siteaerapd intatthe regitianf thiegoiniat er i al
of the fixing,chanber. .Such.a.renovabl e fixi .chanber provides for
bet t er adhes?gﬁp%?e”t%déowr@h{‘écﬁeog}%ﬁﬂ? Lﬁztlpﬂén%g??c]cture under
construction. 20 The fixing chanber may conprise a plastics material.

The dowel may _conprise a keyed section conprising a keying formation
arranged 2 o pé{g@ TxigeheRbar mavepreniistrebox TN al) es &bt B8 apeP be
25arranged to ' Lt ' i b i XLNg
menber. The k?@g%%_g@cﬁ%@eﬁgg r%%éﬁ{%%g{f%ﬂig;’rﬁbf@lgg{ s&eo%ﬁiﬁﬁ?éirﬁéy
dowel . The kegPmgrisepraabiarangey te mipasably seq) themxing chayobdi. nblte on  of

i na-. . , . Wai ion. Th
the followng orl%é)ﬂl)\éﬁ bestleﬁ’gm't?g I%r}ﬂ%:oyeﬁ%%t % re?l’xm coh%h%%ﬁﬁﬁaﬁl on. The

keyi ng formation nay’exte era about 't S t he
dowel . The secompriend tGf®arrbhgedlioverganeancapapiricse the ox.ew t hr ead
arrangedﬂ}o receive a nut. 7

The fixing chamber may be removable from the shear connector.

The use of a removable fixing chamber is particularly advantageous in
conjunction with use of a fixing medium in that it may allow the fixing

15 chamber to act as a former which is then removed in order that the fixing
medium bonds directly with the material of the building structure in which it
is retained rather than the material of the fixing chamber. Such a
removable fixing chamber provides for better adhesion of the fixing

medium to the structure under construction.

20
The fixing chamber may comprise a plastics material.
The dowel may comprise a keyed section comprising a keying formation
arranged to pass into the fixing chamber. The keyed section may be

25 arranged to engage with the fixing medium and/ or with the fixing member.

The keyed section may be located at the second end of the dowel. The
keying formation may comprise any one, or combination of the following:
groove, step, channel, saw-tooth, waisted section. The keying formation
may extend laterally about the second end of the dowel. The second end

30 of the dowel may comprise a screw thread arranged {o receive a nut.



The keying formation nmay inprove the engagenent of the dowel with a
fixing medium and t hereby inproves the | ocking of the dowel into

posi ti on. VAWM |y or alternatively the keying for RETICHR00REN727
provi de for direct 5nechani cal engagenment with a fixing nmenber. The
connector may conprise a | ocking device. 7The | ocki ng devi ce may
engage the keying formation. The | ocking device may conprise a plate.
The plate may be arcuate for exanple conprising a sector of a circle,
10r ect angul ar, hexagonal or otherw se pol ygonal. A |ocking device nmay
be used in conmbination with a fixing medium In such a conbi nati on,

t he | ocking device transfers any |longitudinal tensile and | ateral
forces from t Thedeweal fomtaiionhaay¥ inxproge thedengagentdnt bf thieeldweliwmith a

e o b G50 5 B R el 5B ™

prior to settirggiticRAIRS ARPNRRER thERYKyYIRE THBnanS P@VRIcdoNEite®r a
plurality of dowels w thout departing fromthe principles of the

i nventiof hERShnigaenapeREIest WitB afiing membeey may conveniently be
in parallel array. Each dowel may be provided with a separate guide
tube and fixing chanber at at |east one end in accordance with the
princi pl es of Thheonneent may chepeisaadosking deviee.2bbe lackingglavibe maphe

and/ or a co I Xi .may-be pr.ovi ded t Lve ends
of nore than %Qa@%%@g@%%ﬁrw%g%gﬁﬁg@gﬁﬂf §c§r§%ri§e %E Fétteﬁe
present i nventThempldtbensy bsapuaw bedxanpetdoathrizsing ®e&dtogofan dieskgl of a
connect 0{ conpri sSi nlﬂ tge steps of: 30providing a connector according
to the f1% st APRRIURSF hexragne eertheMivRRPYEAREl 8 i nt r oduci ng a fixing
means into the fixing chanber; and fixing the fixing neans to

restrict the notion of the dowel within the guide tube.
A locking device may be used in combination with a fixing medium. In

such a combination, the locking device transfers any longitudinal tensile
and lateral forces from the dowel into the fixing medium within the fixing
15 chamber and aids in the restriction of movement.

The fixing medium may comprise a grout or a resin. The fixing medium
may be pourable prior to setting.

20 The connector may comprise a single dowel or a plurality of dowels
without departing from the principles of the invention. Where plural dowels
are provide they may conveniently be in parallel array. Each dowel may be
provided with a separate guide tube and fixing chamber at at least one
end in accordance with the principles of the invention hereinabove, or a

25 common guide tube and/ or a common fixing chamber may be provided to
receive the ends of more than one such dowels.

According o a second aspect of the present invention there is provided a
method of locking a dowel of a connector comprising the steps of:

30 providing a connector according to the first aspect of the present invention;



SIn one enbodinent the fixing means conprises a fixing nenber

sel ectively en eable with the dowel in the fixing chanber and the
step of fi 8%@%Q“¥|X|ng means conprises engagi ng t he PETAGBRYSHeder
with the dowel. 10Additionally or alternatively the fixing neans
conprises a hardenable fixing nmediumandghe step of fixing the
fixing nmeans conprises introducing fixing nmediuminto the fixing
chanber and for exanple substantially filling the fixing chanber with
fixing medium allowing the fixing mediumto harden. 15 The net hod of
t he second as the . rimarily a method
of use of a Cgﬁﬁ@ggkgegﬁgﬁigﬁﬁﬂgrhgﬁﬁfﬁ*ﬁgkﬁﬁgé%gg Bof the invention,
and ot her pr eflﬁlngekﬂe fidag mieesmsad rédidctiied hadioniof thebdovedd pithin dieenidyy

anal ogy. 20 ? rding to a third aspect of the present invention
there is provi kit of parts for providing a connector according to
a first aspect of the present invention conprising: a dowel; 25a

gui de tube; and a fixing chanber. The kit may conprise a sl eeve. The
kit may conprisenaemberifeerides frng m@nﬁmmiaa@e%arﬂﬁmgée@ber Xi ng neans

for exanpl e agbpeiididel§ydeésBie with the dowel in the fixing chamber and the step
of fixing the fixing means comprises engaging the fixing member with the
dowel.

10 Additionally or alternatively the fixing means comprises a hardenable fixing
medium and the step of fixing the fixing means comprises
introducing fixing medium into the fixing chamber and for example
substantially filling the fixing chamber with fixing medium;

allowing the fixing medium to harden.

15
The method of the second aspect of the present invention is thus primarily
a method of use of a connector according to the first aspect of the
invention, and other preferred features of the method will be appreciated
by analogy.

20

According to a third aspect of the present invention there is provided kit of
parts for providing a connector according to a first aspect of the present
invention comprising:
a dowel;

25 a guide tube; and

a fixing chamber.

The kit may comprise a sleeve. The kit may comprise a fixing medium.
The kit may comprise a fixing means for example a locking device.
30



9 According to a fourth aspect of the present invention there is
provided a kit for retrofitting a fixing chanber to a known connect or
conpri si ngVa 2PN chamber. 5The kit may conprise a d8GEIGBRHREHRITET ng
a keyed section. The keyed section may be arranged to engage with a
fixing mediumand/ or with a mechanical fg xi ng neans. The keyed
section may be | ocated at the second end of the dowel. The keying
formation may conprise any one, or conbination of the follow ng:
groove, step, channel, sawtooth <INSERT>. 10The keying formation may

extend | ateral,l e._en t he dowel . The Kkit. may.conprise
oo L o oto D o580 PR P e TR R
the dowel in trdreefroﬁttm@amm@bm@mb@uwaaaownlc@ﬁhemgr clanpiteing dHiging

| ocki ng devi ce be adapted to engage the keying 15formati on. The
| ocki ng devi cé& ﬁ'ﬁéercorrprl se a plate. The plate may be arcuate for
exanpl e conprising a sector of a circle, rectangular, hexagonal or

ot herw se pol \éiglonal The kit nmay conprise a fixing rredl um Preferably
the fixirfy nmedhaltzoaoeqnpissa goweleampiiitda keyehsedignc daslkeyed t he

fi X1 19 chambetel o ity So'aflhaash BASRIIN & doTnl 835 dldi L Ad, o

exanpl e a set Form r-exa PUmT TS ' cura
sett abl e mat eniadhaciepbilireg wkabei Mge ikay@cbslmmted mambetdnete‘d Aithg chanber

in fluid state and, cu e or settable i si .U. The fixing medi um
corpr | se & gr aeor S PAbE fBluefcThé ke gt il mey so SsB R o
prior to SettIcﬁﬂ\bmﬂfi@n@QW%Ifoﬂ@.ysngegl@@b@@téyQihﬁnﬁélxgeﬁllvitébtﬁ&wsgﬂﬁﬁe
with the Cgrl nci pl es. of the invention ans of a nmechanical fixing

menber allne dhepsg VWBJW@%F)”(;{“%?H@HQM"@@”Vﬁpﬁ@t Hiee gRtl &f Bisedqyyelpy
means of a conbination thereof. 10 Enbodi nents of the present
invention will now be described, by way of exanple only, with
reference to tThe kiceahermplise dreshanigel fixing member selectively

mechanically engageable with the dowel in the fixing chamber, such as a
locking device. The locking device may be adapted to engage the keying

15 formation. The locking device may comprise a plate. The plate may be
arcuate for example comprising a sector of a circle, rectangular,

hexagonal or otherwise polygonal.

The kit may comprise a fixing medium. Preferably the fixing medium
20 comprises a fluid which is introduceable to the fixing chamber in fluid form
and hardenable to a less fluid and for example a set form. For example the
fixing medium is a curable or settable material capable of being introduced
into the fixing chamber in fluid state and curable or settable in situ. The
fixing medium may comprise a grout or a resin. The fixing medium may be
25 pourable prior to setting.

The dowel may be selectively fixed in accordance with the principles of the
invention by means of a mechanical fixing member alone or by means of a
hardenable fixing medium alone or by means of a combination thereof.

30



Figure 1 is a sectional representation of an enbodi nent of a shear
5connector according to an aspect of the present invention, in use;
Figure 2 i¥03009434%h| | y expl oded front el evation of th&CEBAF8/050727
connector of Figure 1; 10Figure 3 is a cross-section of a sleeve of
t he shear connector of Figures 1 and 2; fhgure 4 is a side elevation
of a guide tube of the shear connector of Figures 1 and 2; 15 Figure
5is a front elevation of a |ocking plate of the shear connector of
Figures 1 and 2; Figure 6a to 6¢c are sectional views of the

| ocking pl ate

f_FLqure in-situ 20in t gar con r of
i gur 69 1 and EARTRRS oF e oSttt niFnigeivF BRY SH4GRBE P W Hd ar e
sectional Vi ewga@bletsing\@ittofefdrbecs et @@mgghwﬁgdﬁwnﬁggw @hich: and 2
having alternative distal end formations Figures 7e to 7i are

sectional views of alternative proxinmal end formations of the shear

connector s of Fljuy 48 a beRher redrbdtisidh ortarfe SG&Eh%’Pi@fé('sﬁ&’arOf a

second enbodi nent of a shear connector accor e present

i nventi or® i ncoregctorigechiding o @n hspeanh obitg mdeehtsmantlomah ugeew of a
sl eeve section and a fixing chanber of the shear connector of Figure
8; Figure 10 is a sectional view of a third enbodi nent of a
shear connect &igure 2 is a partially exploded front elevation of the shear connector of

Figure 1;

10 Figure 3 is a cross-section of a sleeve of the shear connector of Figures 1
and 2,

Figure 4 is a side elevation of a guide tube of the shear connector of
Figures 1 and 2;

15
Figure 5 is a front elevation of a locking plate of the shear connector of
Figures 1 and 2;

Figure 6a to 6¢ are sectional views of the locking plate of Figure 5, in-situ
20 in the shear connector of Figures 1 and 2 in differing locking positions;

Figures 7a to 7d are sectional views of dowels of the shear connectors of
Figures 1 and 2 having alternative distal end formations;

25 Figures 7e to 7i are sectional views of alternative proximal end formations
of the shear connectors of Figures 1 and 2;

Figure 8 is a sectional view of a second embodiment of a shear connector
according to the present invention, in use;
30



5according to the present invention, in use; Figure 11 is a top plan
view of a sleeve of the shear connector of Figure 10. 10Figure 12 is
a secti onaVOHBREYH a fourth enbodi ment of a shear conBEEGHR008/050727

according to the present invention, in use; Figure 13 illustrates
alternative fixed end structures for theighear connectors of the
above enbodi nents; and 15 Figure 14 illustrates alternative | ocking

pl ate structures for the shear connectors of the above enbodi nents.
Referring now to Figures 1 to 7d, a shear connector 100 conprises a

20 dowel 102, ide tube 10 .s|l eeye 106 ,and a f.ixin

Tos- I the. pf LBl S abanfiolRd sebidei iy e B et dBl s Wi ough
this is not essambeedfthdBResioyRInetBd? ot PigRrd 82s a cylindrical rod 112
havi ng an upset head 114 25at one end and a keyed formation 116 at

t he other end. The upset head constitutes a fixed nounting, so that
an adj ust abl e FiRIEY DM sBRGEPIRMGS mra%dm.mmm%'%akéom&v ded

only at the other end in this enbodi nent. be appreci at ecf t hat
this is dn exappdreingribyhe prasenhiaventons Ifbdeitii structures are di scussed
below with reference to figure 13. O her 30forns of fixing can be
envi saged to replace the upset head, including 12 mechanical nounts
to attach ont &igure ilhtioa dors pleaciaw ef ankieadptiftcadilear tourdcsor dFdiguesanpl e
t he appar at usmoul d have gui de tube, sleeve and fixing chanber
assenbly at either end where it was desirable to allow for both to be
adjustable initially. 5

10 Figure 12 is a sectional view of a fourth embodiment of a shear connector

according to the present invention, in use;

Figure 13 illustrates alternative fixed end structures for the shear
connectors of the above embodiments; and

15
Figure 14 illustrates alternative locking plate structures for the shear

connectors of the above embodiments.

Referring now to Figures 1 to 7d, a shear connector 100 comprises a

20 dowel 102, a guide tube 104, a sleeve 106 and a fixing chamber 108. In
the present embodiment a locking plate 110 is used although this is not
essential.

The dowel 102 comprises a cylindrical rod 112 having an upset head 114
25 at one end and a keyed formation 116 at the other end. The upset head
constitutes a fixed mounting, so that an adjustable mounting in
accordance with the invention is provided only at the other end in this
embodiment. It will be appreciated that this is an example only. Alternative
fixed structures are discussed below with reference to figure 13. Other

30 forms of fixing can be envisaged fo replace the upset head, including



Typically, the dowel 102 is 30mm di aneter and 500mm | ong. However, it
wi || be appreciated that the dowel 102 nmay have a di aneter between
12mm and 6‘89\?1"%21‘9&‘9# | engt h bet ween 300mm and 1000mm 18CHGBASEIETENt
enbodi mrent the keyed formation 116 takes the formof a series of
annul ar grooves 118 passing about the enggof the rod 112. Typically,
the grooves 118 are 5nmdeep with a pitch of between I0Ommto 60 mm
However, it wll be appreciated that the depth of the grooves 118 nmay
vary dependent upon the dianmeter of the dowel 102. 15 It will be

further appreci d that aother keved formatigns, such as.s

Saw t oot - ananigAnisk LRSS I8 husdYFe' S B R RAREH Hie X ERe  ne
dowel 102 20Theougts. Fer exdaplkOe isppardned ¢ bale goitie cdthe, isieRehhmdi ng a
di aneter suitab) eﬁﬁo %ccomm a}te the dowel 102. Typically, the guide
Cune 104 has' BAnG chamBar ararany Bheihes naers faranesaals rlbwdr t ne
dowel 102 in ghfeh Hladilif¥BBLNIBNRESS rel ative novenent between the

two. 25The sl eeve 106 cConprises a facia plate 120, and a hol | ow,
el ongat e Tover section 122. The facia plate 120 opens into the cover

section 122 t ar . i h ver .
section opensﬂﬁ#gﬁk’mégﬁ%l@‘Wci go érr]d%et%gﬁﬁg(%)g l%gmr]%c gn%\tﬁ%\}t
orifice 128. wiBbd hppriecieiteththahtmsniwel 082 coaypnavees danteddd eiwberx 130

t hat has one en en 32. Ac LS provided to cl.ose the box
130, The or 1 128M 389 02 BIendit Beledt A AT IHOBRE: of *t ne box
130 fromthe open end 132. 5 1t will be appreciated that the fixing
chanber 108 may be forned integrall the sl eeve 106, attached to

Che ol ecllo 108) thereSsRAMRotENanakaYEd Rrvaiond 1§ Aps BhioTm g
chanber 108 Mgy &eoSaRRNARYEoTdsoMa ssigedtrir Hifend OF thg¥mh9_ as
pl astics unit, once the chanber 1s fornmed wthin the 10bl ock of
bui | di ng mat erfiygically, the grooves 118 are Smm deep with a pitch of between 10mm to
60 mm. However, it will be appreciated that the depth of the grooves 118
may vary dependent upon the diameter of the dowel 102.
15
It will be further appreciated that other keyed formations such as step,
saw-tooth and channels are considered suitable formations on the dowel

102

20 The guide tube 104 is a hollow cylindrical tube having a diameter suitable
to accommodate the dowel 102. Typically, the guide tube 104 has an
inner diameter only slightly larger than that of the dowel 102 in order to

prevent excess relative movement between the two.

25 The sleeve 106 comprises a facia plate 120, and a hollow, elongate cover
section 122.

The facia plate 120 opens into the cover section 122 through a rectangular
opening 126. The cover section opens into the fixing chamber 108

30 through a rectangular orifice 128.



The | ocking plate 110 conprises a convex arcuate outer edge 134,
linear | ateral edges 136,138 and a concave arcuate inner edge 140.
The radi usWBRIQ®EFPM ure of the inner edge 140 of the | BEKIGRZO08103NTE
110 is substantially 15the sanme as that of the grooves 118 of the
keyed formation 116 of the dowel 102. Ini®ise, the upset head 114 is
set in a first block of building material 142, typically concrete. A
| ooped sleeve 144 is provided in the illustrated 20enbodi nent for
added strength of fixing in the concrete, in particular in that it
acts as a |load spreader. A simlar loop is provided in the other

bl ock. Other | oad spreaders nmay be envi saged, for exanple in the form
of al ternativ&hy fisihantdnilee 408 sompriséahlnglioh apgd 3priegiaelsicpesopinc. A

| oad spreader y.he absent . 25 The sl eeve 106 and fixing chanber 108
b ser i n o CBRIRE: B ORI SHISEIPYRHE It InCon b i ORicE Tah end

132 of the boyochRQ & GHBM IHYoFsERE Bl thel hox $3Pfréd3hE JpPeh®nBl1@0ed
over the open end 132 in order to ensure this. 14 The guide tube 104

| ocates Wi thin the cover section 122 of the sleeve 106. The keyed

f ti 116 . i d
o et on, 110l e dRgled B2Io R, ERAANOI G guednrhab B4y Rnd
106 i s a hol | swthdlyé Bledrve d86, attavbet &y thegsleedi Hifk farexauiglaby evading.
accommodat e t

dowel 2.. The.tuhe has, an i nner .di ageter
T ont1y | ar glneflFe RB G eSs 8 iALp Sep e Hard e doeve
| ongi tudi nal noBj foRegdmpleeasdsiglcs UntCohde BietdhambReissbatyewlik thyt ends
|laterally to a greater extent than the guide tube 104. This all ows

| at er al vemBIPek of bydding M@t 102 and gui de tune 104 once in situ.
This is illustrated by the inset of figure I|a.

The locking plate 110 comprises a convex arcuate outer edge 134, linear
lateral edges 136,138 and a concave arcuate inner edge 140. The radius
of curvature of the inner edge 140 of the locking plate 110 is substantially

15 the same as that of the grooves 118 of the keyed formation 116 of the
dowel 102.

In use, the upset head 114 is set in a first block of building material 142,
typically concrete. A looped sleeve 144 is provided in the illustrated

20 embodiment for added strength of fixing in the concrete, in particular in
that it acts as a load spreader. A similar loop is provided in the other block.
Other load spreaders may be envisaged, for example in the form of
alternatively shaped sleeves, suitably shaped projections etc. A load
spreader may be absent.

25
The sleeve 106 and fixing chamber 108 are set in a second block of
building material 146 with the open end 132 of the box 130 remaining
accessible. The cap 133 can be placed over the open end 132 in order to
ensure this.

30



Once initial relative novenment of the blocks of building material has
occurred the |locking plate 110 | ocates into a groove 118 of the qued
15f or mat i OO 24B/%3%hi n t he box 130. The enbodi nent nak&§T{EHa00§05052
settable fixing or locking mediumto fix the dowel. The | ocking
mediumis introduced into the box 130 ini@rder to | ock the dowel 102
in position and to prevent further novenent. In an exanple, the

| ocking mediumis a pourable grout or resin or a |low nelting point
nmetal. Qther possible 20materials will readily suggest thensel ves.

The | ocki ng Lum restrict. h tion o h oyel ,

ot of er abl ypr dE LI P PR E PEAR B Bl 58122 0P Wy eB: e
enbodi Iment I t Fﬁﬁrkbyé%g)rn‘ledb?mr@mh‘ the‘didWeIH]lch ﬁﬁ@ﬁeé&@o&gﬁﬂhb duidd tibe
25conpl etel y n ] fi a of t cover ction 122 as
cossi bl o 1 dPhEnonorbeileR0 chaR et 196U ardt e e ABmeat um | nt o
the joint an optional internedi ate sl eeve (not shown) nmay |lie between
the guide tube 104 and the sleeve 106. The internedi ate sl eeve may

conpri se & corfpeasideniube FR64s pdiollow gyiindiisal iphmhaving g gieeetas sulialle
sl eeve may ex L all t ter cil e ence of
t he gui de tubg&&%&%éd%ﬁg%é gthél b@p@?@&@? Iﬁgoag}ramﬁ %{@ﬁ@%}f‘%i nt
bet ween t he t alighdlydigier Wat lof theerdaveal 202 te bkbove faor eclativd-loggitesnga t o 6c¢,

it can be seen that .the 5confornation_.of the Ki.n te,110 al |l ows
Lhe' Tocki ng. oD AERSTEPe T AHT TR R ISP PP RIS he box
130. It will beeagpseehahas HdqtidatitzoLgh THRSAbiWeegerd ifovediaitence to
a shear connector 100 conpri si ng{a | ocking pl ate it is envisaged

) 110 it
that t helOLokeyRRI0PBPAG2i a5is Quide Bine 14 s StiasThis inileieiadiby ihg ent
fixing in ordgfget 6f figure 1a.

Once initial relative movement of the blocks of building material has
occurred the locking plate 110 locates into a groove 118 of the keyed

15 formation 116 within the box 130. The embodiment makes use of a
settable fixing or locking medium to fix the dowel. The locking medium is
introduced into the box 130 in order o lock the dowel 102 in position and
to prevent further movement. In an example, the locking medium is a
pourable grout or resin or a low melting point metal. Other possible

20 materials will readily suggest themselves. The locking medium sets and
restricts the motion of the dowel 102, preferably preventing further motion
of the dowel 102.

In a preferred embodiment, the fixing medium will fill the box 130 until it is
25 completely full and will fill as much of the cover section 122 as possible. In
order to reduce the outflow of the fixing medium into the joint an optional
intermediate sleeve (not shown) may lie between the guide tube 104 and
the sleeve 106. The intermediate sleeve may comprise a compressible

material, such as foam. The intermediate sleeve may extend only partially



restrict, or prevent, further notion of the dowel 102. Wth

particular reference to Figures 7a to 7d, it will be agEreci at ed t hat
a pin, welRaAYMP¥4br plate, or a screw threaded free BRHGRRERO3727

1500np|enentarlly t hreaded head or nut are suitable term nations for
a distal end of the dowel 102 for use in1% he shear connector 100.
Wth particular reference to Figures 7e, an alternative enbodi nent of
the dowel 102 conprises a cylindrical rod 112 having an upset head
114 at its 20distal end and wai sted section 113a adjacent an annul ar

gallery 113b t | nd. The
annul ar gal | egé&‘ﬂg gg& ?‘;n%%%%t% 6f?lééé gctti%e | [ ng %ﬁ’épg 110.
The wai st ed sepeositiomedldi3se ttrtthw;@iatsb@tdﬁbhitmawo gab@ for the resin when
poured into the box 130, thus inproving the strength of a fixing

conprising th hea onne ctor r w i

proxi mal end gﬁt%@%‘@%{e rsac%ﬁcﬁ%gt"se&%at%c F%& %egﬂéb%u[h% 113c
havi ng a gli anebgforrhgtich ditas Iddk&tg slatet 1) slloaskholodking sfanedodeR108 th a
pair of spaced apart annul ar col] ars i}lSq § adj acent 30t he proxi nmal
free end of tReAORRSSPI®POSHRRWiBINtBe B30, e define an annul ar
gallery 113f arranged to receive the locking plate 110. 16 Referring
now to Figure 79, the proximal end of the dowel 102 conprises a

f rust oconi cal Itpgi bB(ﬂﬁp&e].Qﬁjeti gt aﬁﬁ@@*‘sdm@ﬁﬁ éMifiﬂ retsignagstiotnehearee end
of the shank % :n TQ‘Focfkf lx[éofﬂlocl GE’Q’[S%b@ﬁ tﬂaé%lgef | ar es
S ank of “the

to a 5di aneter appr OXI ma he s owel 102.
An annul Hr gakbﬁe@folmahorem@nﬂﬂtecr:icvmmﬂ@rpemmdeasl syffic@eafixingie oqudexomal
free end of the

d 2. al | dt
the I ocking pl&iHS ﬁboret%fﬁetr@ﬁ?ﬂytﬁééfft@ ] 1B I o e Ve

of the dowel 102 conprises

With particular reference to Figures 7a to 7d, it will be appreciated that a
pin, welded disc or plate, or a screw threaded free end with a

15 complementarily threaded head or nut are suitable terminations for a distal
end of the dowel 102 for use in the shear connector 100.

With particular reference to Figures 7e, an alternative embodiment of the
dowel 102 comprises a cylindrical rod 112 having an upset head 114 at its

20 distal end and waisted section 113a adjacent an annular gallery 113b
extending circumferentially about its proximal end. The annular gallery
113b is arranged to receive the locking plate 110. The waisted section
113a provides additicnal grip for the resin when poured into the box 130,
thus improving the strength of a fixing comprising the shear connector

25 100.

Referring now to Figure 71, the proximal end of the dowel 102 comprises a

cylindrical portion 113c¢ having a diameter less than that of the shank of

the dowel 102 with a pair of spaced apart annular collars 113d,e adjacent
30 the proximal free end of the dowel 102. The collars 113d, e define an

annular gallery 113f arranged to receive the locking plate 110.



a keyed formation 113i in which each key 113] conprises a
frustoconical collar 113k. The collars 113k taper outwardly towards
the free oMA2MP/0308& shank of the dowel 102. A pair of gﬁ&@%@”@@ﬁw¥7
annul ar collars 1131, m adj acent the proxinmal free end of the dowel
102 define an annular gallery 15113n arrgmged to receive the | ocking
plate 110. Referring now to Figure 7i, the proximal free end of the
dowel 102 conprises a screw threaded portion 1130. A conplinentarily
t hreaded head, or nut, 113p engages with the threaded portion 113o0.

I n one 20enbodi nent, the pitch of the screw threaded portion 1130 nay
be such to allow the engagenent of the |ocking plate 110 therewth.

Ref erri ng nowReterfih ubwsﬁxg{m@l@,th@rpreﬁmmleﬁ@@tth@fdcﬁveshearcomn@e@tor
is shown that is substantia the sane as that descrjbed with

reference to SdHiSgRFoRIcH P QJ’“EF“ 14@ &t dpreys putwardly| tawards the frige end gf
accorded sim klﬂisﬁa?!fk%fwgo\ﬂéﬂnﬁﬁlﬁﬁé fﬂJ§t5‘@orﬁé£Bbﬂi&Hnﬂ@§QIa$@ﬂoe§ I'n

the present enbodi nent, the fixing chanbe conprises a hol |l ow box
830 open &t bdtameéﬁrd@pprmmabaixti%sﬁreaﬁeﬂa%stb@vmfdheHewai Hietsr of 17

the sleeve 80% ﬁ@%gg% f@gI?'iéP/exténﬁ@&r&ﬁfe?&ﬁfaﬁ}éégg%ftﬂ%ﬁéo@ﬁglﬁ%gﬁé

t he box 830. engages an upper rim

Typical ly, t hef thelnow8482] Theyfaliery B 3hdagtrangédto ieseiap phomckiage!dter

t he depth of t?ﬁ bui | di ng bl ock which is forned about it. Normally, a
second cap 851Ws used to seal the tube 848 whilst the bui I di ng bl ock
is forned. Usual Iy, the tube 848 is removed prior to the pouring

of the grout or resin
10 Referring now to Figure 7h, the proximal end of the dowel 102 comprises

a keyed formation 113i in which each key 113 comprises a frustoconical

collar 113k. The collars 113k taper outwardly towards the free end of the

shank of the dowel 102. A pair of spaced apart annular collars 113I,m

adjacent the proximal free end of the dowel 102 define an annular galiery
15 113n arranged to receive the locking plate 110.

Referring now to Figure 7i, the proximal free end of the dowel 102
comprises a screw threaded portion 1130. A complimentarily threaded
head, or nut, 113p engages with the threaded portion 1130. In one

20 embodiment, the pitch of the screw threaded portion 1130 may be such to

allow the engagement of the locking plate 110 therewith.

Referring now to Figures 8 and 9, an embodiment of a shear connector is
shown that is substantially the same as that described with reference to
25 Figure 1 to 7i. Accordingly, similar parts will be accorded similar reference

numerals in the eight hundred series.

In the present embodiment, the fixing chamber 808 comprises a hollow
box 830 open at both ends. The box 830 extends beyond the diameter of



10into the box 830. This provides for good adherence of the grout or
resin to the building block within the void left by the renoval of
the tube S4820088%@#} i ng now to Figures 10 and 11, an eRbEGBAMSOSEE? a
shear connector is shown that is substantially the sanme as that
described with reference to 15Figure 1 t977i. Accordingly, simlar
parts wll be accorded simlar reference nunerals in the one thousand
series. A shear connector 1000 conprises a dowel 1002, a guide tube/
sl eeve 1006 and a fixing chanber 1008. 20 The gui de tube 1006 is a

dovel 1002, Ty aepie 36k R sl PARBTBRR she AR ek Bp B ERERET s

slightly | argésothan that of the dowel 1002 in order to prevent
excess relative lateral novenent between the two. Such an
25arrangenent allows for conpensation of relative |longitudinal notion

only. This isaifbes4sahgdgbdlan DBpemaRigs0Rf b esd®aTydifallyNine tube
enbodi mrent no separate sl eeve is used and the guide tube connects
directly & o t B431s sitigadergibéhat is agpmprigiel for e dapih etihatbedlding dockny
of the confor ' I I j

described wt Wﬁdgﬁ (Qa?oe]ﬂ{:ege %%J]"Eitgwggqgﬁwosﬁonpr&ép%q ﬁ%gge(%oaééaaqithe

conj uncti on witube 84tewhildt bfer bufdingieloslkesdndmed. t hi rd enbodi nents of the
shear connector. 5 Figure 12 illustrates an alternative arrangenent
to that illustrated in figures

Usually, the tube 848 is removed prior to the pouring of the grout or resin
10 into the box 830. This provides for good adherence of the grout or resin to
the building block within the void left by the removal of the tube 848.

Referring now to Figures 10 and 11, an embodiment of a shear connector
is shown that is substantially the same as that described with reference to
15 Figure 1 to 7i. Accordingly, similar parts will be accorded similar reference

numerals in the one thousand serigs.

A shear connector 1000 comprises a dowel 1002, a guide tube/ sleeve
1006 and a fixing chamber 1008.

20
The guide tube 1006 is a hollow cylindrical tube having a diameter suitable
to accommodate the dowel 1002. Typically, the guide tube1006 has an
inner diameter only slightly larger than that of the dowel 1002 in order to
prevent excess relative lateral movement between the two. Such an

25 arrangement allows for compensation of relative longitudinal motion only.

This is illustrated in the inset in figure 10a.

In this embodiment no separate sleeve is used and the guide tube
connects directly to the fixing chamber.
30



1 and 10, again based on the general principle of the use of a fixing
medi um but with an alternative design of fixing chanber. A nunber of
parts are ¥WOBSPAAPHHI |y the sane as those described by PEEGBREERETED
figure 101 to 7i. Accordingly, simlar parts will be corded simlar
reference nunerals in the 2000 series. Aighear connector 2000
conprises a dowel 2002, a guide tube/ sleeve 2006 and a fi xing
chanber 2008. The gui de tube/ sleeve 2006 is a hollow 15cylindrical
tube having a dianeter suitable to acconmobdate the dowel 2002. The

t ube 2006 has .a . ateral t_.lar than that of .the | 1002 in
order to all o%%éﬁ%ﬁp@?q‘%‘%gﬁﬁt a%g)ﬁ%en?orﬁ%r{n @Hspﬁgfﬂ?ﬁﬁgﬁogap "tion
to relative | gnglotkidy piteddts@ibed Withsrefedehdd tesigateed torVi bl bhangsdd i n
figure 12a. In thi.s enbodjnment no separate sleeve is used and the
tube 20 2006 bFHEGLORMIBIHEPEr RiHES SPSITOCRERSEIOCTRME @hie2006
t hus perfor s ghbs dowpetiopns of both the guide tube and the sleeve in
enbodi nents where such conponents are separately present. A nut
2012 on & threaded head 2014 of the dowel 2002 serves to retain a

25first d of. ' i 0 ' : h
qui de.t ube. asSSibr o eRialas BEplerhBuR drtdrontBR S EpE B E5Ea Spiigred "
The mai n di f f dravncH), bgbindesetiiom thaigdeetalpenciplearfihe/uad of 2 fixing 12 and

that of the earlier enbadi ments is that the. fi xi,ng chanber 2008 is
For at i vel y solirai™. BRI AT Attt dtian SISO B89 Tt o
whi ch grout nmpyrtbere dGdtantiafg uneshméas kieast darabédbetefdhte ap dgat
| east one outlet 2013 are R(r ovi . ded extendi ng via, respective channel s

within tHe bl ddR 72o2ecqrdinglys simikep patisvibhe ePrdga sinilaséefessnge2009. 5To

fix the key fa@umtsi9ih @Rlhoefsdiag dowel unset grout is inserted
through the inlet until such tinme as excess energing fromthe outl et

indicates that the void 2009 is substantially full. At this point the

0Ll S5 o8, Pea A cd Sllee koo Btk Alad e

2006 and a fixing chamber 2008. The guide tube/ sleeve 2008 is a hollow

15 cylindrical tube having a diameter suitable to accommodate the dowel
2002. The tube 2006 has a lateral extent larger than that of the dowel
1002 in order to allow relative lateral movement between the two in
addition to relative longitudinal motion. This is illustrated in the inset in
figure 12a. In this embodiment no separate sleeve is used and the tube

20 2006 connects directly to the fixing chamber. The tube 2006 thus performs
the functions of both the guide tube and the sleeve in embodiments where

such components are separately present.

A nut 2012 on a threaded head 2014 of the dowel 2002 serves to retain a
25 first end of the dowel fixedly in a first concrete block 2042. The guide tube

assembly is retained in a second concrete block 2046.

The main difference between the guide tube assembly of figure 12 and
that of the earlier embodiments is that the fixing chamber 2008 is relatively

30 small, and includes a relatively small void 2009 into which grout may be



10 Figure 13 shows alternative arrangenents for a fixed nounting
whi ch m ght be provided at one end of the dowel. Figures 13 a to d
respect i veW 2009/05@4¢ ate a pin, a wel ded disc or plate, PEN/GH3SL050727
forged head, and a threaded end with nut and washer. Qher fixed
mounti ngs coul d be 15envi saged. Alternatiyyely, this end of the dowel
could be provided with an adjustabl e nounting, for exanple of |ike
structure to the other end. Figure 14a illustrates alternative

| ocking plate formations, and figure 14b illustrates those | ocking

b tht he. doweIaRUEeT aRblsast Oisoiat ZDAE =Mt (45 afe BlEtemBdhent s of

t he i nventi on ghaN@deeEndERS Gia reSective chihhel® YitARPHRE Bkl 468 28ow
skilled in the art once given this disclosure that various

nodi fi cat i ons CORRARYEAION WY 159 &R D%Nd vari ati ons may be nade
25w t hout departing fromthe scope of the invention. 20 CLAIM 1.
A connector conprising: a guide tube having a wdth and di sposed

adj acent @ j oilntiixdbe ke foradtiac @61 8 lof Swkdoved! ubeet gionbis netesteiddhugh

dowel that pagses, between,and transfers vertical ..she be en.,the
) acent bl oo BN HtRg et RGeS TneiSiiafahy i Gile: ARhckRRY v
end, and a sedmnvbie 2009 iheutseaniady anid Atfthis beird dvegrodecagbe eeei ved by
the guide tube so as tq a}II_V\{Ilgngituinl verent of the dowel in
the gui de tubdyPi§a £t e @eRlyiediyg @Uglﬁ)fis tfibyed g5EPss e wRIds or
| ateral and r%@tgénﬁ,@k,m@gyerrent of the dowel, the sleeve having a

| at er al 1SO| eeve Wdth in excess of the width of the guide tube;

Figure 13 shows alternative arrangements for a fixed mounting which
might be provided at one end of the dowel. Figures 13 a to d respectively
ilustrate a pin, a welded disc or plate, an upset/ forged head, and a
threaded end with nut and washer. Other fixed mountings could be

15 envisaged. Alternatively, this end of the dowel could be provided with an

adjustable mounting, for example of like structure to the other end.

Figure 14a illustrates alternative locking plate formations, and figure 14b
illustrates those locking plate formations as they might be retained within a
20 fixing chamber with the dowel in a range of positions.

While various embodiments of the invention have been described, it will be
apparent to those skilled in the art once given this disclosure that various
modifications, changes, improvements and variations may be made

25 without departing from the scope of the invention.



a fixing chanber coupled to the sleeve and conprising: an open end
that receives fixing neans that restricts notion of the dowel wthin
the guide tube; and an orifice that receives the second end of the
dowel . 2. The connector according 2® claim1, wherein the first
end is adapted to be retained in a fixed relationship with one of the
adj acent bl ocks and the second end is provided with the guide tube
and t he fCkAR¥Schanber. 3. The connector according to claim 2,
wherein the first end is provided with a fixing formation adapted to
be ret ai nedl direnecton eaMPratiagof the adjacent bl ocks. 4.: The

connect or ageRlidé mibé Batid MWidthheiktispdsed ddinséntengoing adapted to

be retained V\hét@(@erl{ Q& a%ﬁggioé}&s%ggﬁgaf.aalﬁé‘f%%%% byr; second gui de

tube; the con t he second
gui de tube @ slowyela tﬁcpﬂt%efi deswigen: ded firgnss 6@1&6%: shegral | ow
| ongi t udi nal beweranthehdjdend hiekks vitheldeeonthtgtintieatdbe, the

second fi xi ngggml 24,361 %gs&reﬁaggﬂdgoséc%ﬁ% L iihakpgofgans. i he

fixi ng nmeans & dowel

within the see¥h@ ﬁ% W lm&éﬁcw@é%ﬁm BUIGR TR oM aST | i ng
chamber. 21 to aﬂovﬁ”ﬁengmmdﬁmlommneﬂt ng the doaveh In theerein the
fixing chanbe%éﬁ dlntegrally with the gwdetube 6. The

connect or acc té cl.aim/1, ei.n th XI n r extends
per pendi cul @8 Vteot%étr%‘?f‘d?’%gﬂﬁﬁgm F%b%?ﬂgﬁ’i ? 7. The

connect or accandiroiptiomad hadverhenthEtle dowkb thewb&evpdmﬂct hr ough the
gui de tube ang lét@hﬂ AeSREWi8h B ei{@@ss%ﬁﬁ\é%ldth oF th@ﬁn@@nneﬁ or

according to ﬁlal m 7, wherein the dowel passes through the section of
t he sl eeve an 1tier’ato the fixing chanber. 9. The connector according
to cl ai m 1, alixengiohannleer ¢xuplgddicatiisestl cevrrpnid seynprisng:f or mat i on

C\EVI ng t[lﬁ @]@9 eﬁ%dthatﬂ&eﬁéseﬁﬁﬁigh@@btﬁs tﬁéﬁ@&ﬁté’tgéﬁ?tléhai m 9,

erein e u rrange 0 engage an
openi ng of thé%gﬁ'gdégfaeﬁﬁt% b‘i’ffe%? %gquﬁect or according to claim
9, wherein aheriise hytaesives thompersdend ehihedewebed to rel easably
seal the opgrThRedoghette akcwidigeabarten 1, whekdin theefiigosndct or

accor di ng;q a‘?ia%'t@ﬂ%Ber&&?ﬁ@&ﬂlé@‘?(eﬂrﬂeiét?&lélﬁp%?ﬁﬁto% fd@fet he open

end.
adjacent blocks and the second end is provided with the guide
tube and the fixing chamber.

3. The connector according to claim 2, wherein the firstend
is provided with a fixing formation adapted to be retained
directly within one of the adjacent blocks.

4. The connector according to claim 2, wherein:

the first end is adapted to be retained within the one of the

adjacent blocks by a second guide tube;
the connector comprises a second fixing chamber;

the second guide tube is arranged to receive the first end so
as to allow longitudinal movement of the dowel in the
second guide tube, the second fixing chamber being
arranged to receive fixing means, the fixing means being
arranged to restrict the motion of the dowel within the
second guide tube when received in the second fixing
chamber.



13. The connector according to claim11l, wherein the fixing chanber is
renmovabl e from the connector. 14. The connector according to claim
1, wherein the fixing chanber conprises a plastics nmaterial. 15.
The connector according to claiml1, wherein the dowel conprises a
keyed section conprising a keying formation arranged to pass into the
fixing chanber. 16. The connector according to claim15, wherein
the keyed s8clihercamestonageerding éogdapn di, whedeen theifbgngeans. 17.

The conne ' ; ' ' keyed section is
| ocat ed a?hﬁﬁ@gggﬁ%ﬂgﬁaﬁgﬁrﬂ}?%gh t‘ﬂ@%_gg@ ﬁlB?B. The .connect or
accor di ng té-i“ﬂl&ic‘rﬁlwct%@mr 111%50\122@/1@@ 15 avlaersan the fi¥dRE a keyi ng

f or mat i onchamber extend pépesidiariarieftotaiwdgdtldinahaxiswfahge, step,
channel , §§3§éﬁ th, waisted section, frustoconical section,
frustocon ﬁgﬂ'ng, screwthread and nut arrangenent. 19. The

connect or a¢cdhdicmrtestot accortidng whelainm 1t wehéreyn biae tlowredt i on ext ends

| at |1 t : f : onnect or
aterall y gy t]é]{'(’)’n\]f%l;% ﬁﬁgﬁlecré;ﬂga%emﬁ‘%tﬁ gvé’éctlon ofXfe sTO&/&E

accordingt ns conprises _a fixing
menmber sel e t'iasﬁplmgé%@wgdmﬁom@na mailéﬁrﬁnﬂ%fipmerlg charber .
21. The cpasmstdiroaghahei eetion of ahésleevthgn@iintg ee fixthgg chamber
conpri ses ﬁfk'ng devi ce. 22. The connector according to claim

I
21, vvhereFﬁalEl e ock- | ng devi ce engages a keying formation.
9. The connector according to claim 1, wherein the fixing

chamber comprises a box formation having the open end.

10. The connector according to claim 9, wherein the fixing
chamber comprises a tube arranged to engage an opening of
the box formation.

11. The connector according to claim 9, wherein the fixing
chamber comprises a cap arranged to releasably seal the open
end of the fixing chamber.

12. The connector according to claim 9, wherein the orifice
1s remote from the open end.

13. The connector according to claim 1, wherein the fixing
chamber is removable from the connector.

14. The connector according to claim 1, wherein the fixing
chamber comprises a plastics material.

15. The connector according to claim 1, wherein the dowel
comprises a keyed section comprising a keying formation
arranged to pass into the fixing chamber.

16. The connector according to claim 15, wherein the
keyed section is arranged to engage with the fixing means.

17. The connector according to claim 15, wherein the
keyed section is located at the second end of the dowel.



23. The connector according to claim21, wherein the | ocking device
conprises a plate. 24. The connector according to claim 23,
wherein the plate is arcuate. 25. The connector according to claim
1, wherein the fixing neans conprises2a fixing medi um 26. The
connector according to claim25, wherein the fixing nedium conprises
a hardenabl e fl uid. 27. The connector according to claim 25,

wher ei n t he 18, xIlngy covdectorcarqordses ta Jaoat15r whereini the 28. The

connect or 1RCEALELRAS hR1GH& d‘l{%mﬁ%ﬁhﬁﬁﬁnbpﬁ%;g{sgﬂ aPleak@sin is

pourabl e prfor.to tti.ng. nmet hod o cking a dowel of a
connect or Oéwtﬁ]?if%gof‘ﬂggsteps of : providing a coinmector according to
claim 1l so asotee,atépyvcleniedastw-toot, twalsteal seotomdntstof t he dowel in
a gui de tube; I LX) i ! [EVd] chanber; and
fixing the fi chRICASHEIO FutoXolitalRE0Ma, Beftent readdif CPaTDEl:
the guide tub&UlaB8NZERENIThe net hod of claim 29, wherein the fixing
means conpr il¥edha doxieormecbriinged etdiny&8ywhagageabkeyw t h t he dowel

engagi ng ChB I NG e MRl Slce cetbld RPeP IR o el ai m
29, wherei%%%e fixing means conprises: a hardenab |e fixing medi um
?nd_ t he 1;] i Xi2fg ﬁMoﬁﬁmb@imaﬁllgmldiaﬁt, whb%a_mlnd: Aking ]1: : L: inng rr:a gieum
ixing c . :
to ha?deniﬁg Etsﬁ\ Hbrkff,égp%rq;gagol%géﬂﬁpnaﬁgﬁgélgo#rfé%%gﬁaccor digng to
claim 1: with the dowel in the fixing chamber.
21. The connector according to claim 1, wherein the fixing
chamber comprises a locking device.
22.The connector according to claim 21, wherein the lock-
ing device engages a keying formation.
23. The connector according to claim 21, wherein the lock-
ing device comprises a plate.
24. The connector according to claim 23, wherein the plate
is arcuate.
25. The connector according to claim 1, wherein the fixing
means comprises a fixing medium.
26. The connector according to claim 25, wherein the fix-
ing medium comprises a hardenable fluid.
27. The connector according to claim 25, wherein the fix-
ing medium comprises a gront or a resin.
28. The connector according to claim 27, wherein the grout
or resin is pourable prior to setting.

29. A method oflocking a dowel of a connector comprising
the steps of:

providing a connector according to claim 1 so as to allow at
least longitudinal movement of the dowel in a guide
tube;

introducing a fixing means into the fixing chamber; and

fixing the fixing means to restrict the motion of the dowel
within the guide tube.




t he connector conprising the dowel; the guide tube; and the fixing

chanber . 33. Akit for retrofitting a fixing chanber to a known
connector conprising: the connector according to claiml; and the
fixi ng chanber. 23

30. The method of claim 29, wherein the fixing means
comprises a fixing member selectively engageable with the
dowel in the fixing chamber and the fixing the fixing means
comprises engaging the fixing member with the dowel.

31. The method of claim 29, wherein the fixing means
coniprises:

ahardenable fixing medium and the fixing the fixing means

comprises substantially filling the fixing chamber with
the fixing medium; and

allowing the fixing medium to harden.

32. A kit of parts comprising;:

the connector according to claim 1;

the connector comprising the dowel;

the guide tube; and

the fixing chamber.

33. A kit for retrofitting a fixing chamber to a known
connector comprising;

the connector according to claim 1; and

the fixing chamber.



