1 Coupling Device The technical field of the present invention relates to a
coupling device for joining two nenbers. These nenbers nmay for exanple be
tunnel 5Sweegrmbtes? wel | segnents, buil ding segnents, pPeTaE20TIANFC06t €
menbers, prefornmed panels and other itens used in but not limted to the
construction industry. Mre particularly,, the present invention relates to
a coupling device, a pin for a coupling device, a nethod for producing the
pin, the pin and fermal e nmenbers of such a coupling device, a male 10nmenber
for a coupling device, and a femal e nenber for a coupling device. In recent
years, attention has been given to coupling devices for joining nenbers.
Such a device is known from UK pat@otiplei R86i¢873 and is 15useful background
art for understanding the present disclosure. In this device a
strengthening rod may be provided to inprove shear, to avoid a break in the

coupling's r We%cﬂhu%gpﬁéle'bf trlué1 s?ﬁt HyvePtibh reRied td’? c@ﬁhﬁhﬁiae%@ fgf her

coupling devices, thereis a to i nprove tensi resistance of
coupl i ng deyuquepng Awoam&tnls%ac'éfm& rdembecs axayl ferulekanplé obe etinng

desi rabI% m ni mzeg% AxILaI strgm%h.lahou d be ke t to.a m n* referably
zero or %t | E§9MENLE Vel 3RIrIENIS, DRHIHNGRAGTERNIS ?ecgﬁhﬁ‘an%e%v@ $Pi metres,
over the tot grefofiglhpahel %‘h@lmdtﬁ@r dt%‘{n§%se5€rlﬁ' bat et Sihaeee t8f tHde
coupling, especially within the 25pin, is desirable. In the known devi ce,

t he pin, theceasuchambieAUST I |I\éormftlwierln,xﬁh§|prgaemh ingemtiorceaiateedorde t oo
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femal e menberpin,f tid pal dndefesraare Hembershos shal ea espulingtdengsd,ha Rale
10 member for a coupling device, and a female member for a coupling

device.

In recent years, attention has been given to coupling devices for joining

members. Such a device is known from UK patent GB 2367873 and is
15 useful background art for understanding the present disclosure. In this

device a strengthening rod may be provided to improve shear, to avoid a

break in the coupling’s radial direction.

In view of such coupling devices and other coupling devices, there is a

20 need to improve tensile resistance of coupling devices. Axial
displacement due to axial pulling forces is desirably minimized. Axial
stretch should be kept to a minimum, preferably zero or at least less than
a few millimetres, for example five millimetres, over the total length of a
coupling device. Tensile resistance of the coupling, especially within the

25 pin, is desirable. In the known device, the pin, the male member, fails
when the axial pulling forces become too large. It is desirable to have the
cups, the female members, of the coupling to fail rather than the pin. Itis
desirable that the male and female members fail at the same time, thus
have equal strength.
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A problemis to provide a coupling device with inproved coupling force. A
problemis to inprove the grip between the nale nenber and the femal e
menber ofwocopli4es2devi ces. A problemis to provide a ceapldBrglidevicce wher e
the male and femal e nenbers are of simlar coupling strength. 5This could
al l ow the coupling device to have an inp;?ved coupling force. G ooves of
the mal e nenber and grooves of the femal &€ nenber nust not be damaged during
assenbly of the nale nenber into the femal e nenber, because this could
reduce the coupling force of the coupling device. 10 Additionally, it is
preferential to avoid cunbersone arrangenents froma technical and/or
ﬁcom)m' <C:Ial p@ib?rtobdﬁm\'re; BproeiEpa ngupngJH fleitel withdmpostex Tt@Jpainglgoiomrm S

ighly desirable. One may try to achi eve an opti num pal ance t ween

per f or mance, PERIEE) '§It@WE’Fﬁ)’[§Itf‘ﬁ@”fpol?‘it\é’e&ﬁdﬂ?é‘?%?l%em &r ?%‘imﬁ € and

manuf act uri n%&rﬁﬁéﬁofé&ur@iﬁgtrd@&?ceg. mpmb@@n@@abwid@é%ﬁ ifas@ee! i ng and

at the sane tine reducing m ni-m zi ng manufacturi ng cogts. restriction
on this typewdfere thgphialg addvemate imembexs ape of sindlalr gonplingestaén@bpart s shoul d

be used en _j oi ni he two nepbers.. These nmenhers may for. e | e be
Cunnel - Sbgmedii S8R ghE RoUBIREHEPRdS BayRen ISP IR SafPlnG R o
members, pref@baves BRI HaR A eRibeR andifBBveS8ttheTeRitle ARImbérthlisithdto the
construction industry. In other words,” a metal coupling or parts wll not

be consi der e®ectarnager flgring essemplytafdhe wealewngreber o theefepml@dustry in this

coupli ng devitnobsSafipe it EHeRecl iR ol EIDa B BR LLoBRS T c” ©

i ndependent elegiggs. Further enhancenents are characterized in the dependent
clainms. 3 One enbodi ment provides a pin for a coupling device. The pin
conpri sés an el ongate non-netallic bar and an el ongate netal bar. The

oxt ondi ng- a1 R e SR PR el o Bl g e Ao B C A (8T e
first end, technical and/or economical point of view. Keeping manufacturing costs
to a minimum is highly desirable. One may try to achieve an optimum
balance between performance, especially coupling force and tensile
15 resistance, and manufacturing costs. It is thus a problem how to improve
the coupling and at the same time reducing or minimizing manufacturing

costs.

A restriction on this type of coupling devices is that preferably no metal

20 parts should be used when joining the two members. These members
may for example be tunnel segments, well segments, building segments,
precast concrete members, preformed panels and other items used in but
not limited to the construction industry. In other words, a metal coupling or
parts will not be considered or used for joining the two members by the

25 industry in this technical field.

It is an object of the present invention to provide a coupling device. This
object can be achieved by the features of the independent claims. Further
enhancements are characterized in the dependent claims.
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5 and second grooves towards the second end. The elongate netal bar is
enclosed in the elongate non-netallic bar. The el ongate netal bar conprises
i ndent s awmd/20r2/q@6@2r usi ons on its surface and the i ndenPET@EB2PIIASIWSiI ONS
engage the elongate non-netallic bar. This strengthens the pin in its axial
direction. This inproves the coupling anq%reduces its 10 manufacturing
costs. The elongate netal bar may conprise indents or protrusions on its
radi al surface and may be totally encased within the elongate non-netallic
bar longitudinally along the. According to one enbodi nent, a dianeter d of
the el ongate netal bar is in 15the range of equal to or nore than one third

of the di anetGrre embbldenehtqproaidesropinnfer al dduplingrdeaivg. €T bint coraprisesss t han
fourteen fifteenths of the di ﬁmeter of the el ongate alljc bar.

| on-

Accor di ng t 0 8PnelopaBtsNARMeetallis| bar aRd Ay plongate: Mmelalhlah (e glongpte engt h

of the elon _ i > i | : e netal
I3bf rﬂg%“@f?ﬂ%é%? l?rﬁ]teéfgn? d fiodl éd, aeg%ftﬁ‘ﬂ Cgb’orttl&?eﬁﬂe?iﬂ .

bar is less than 20a t aneter of the ate non-nmetallic
bar. Accordi apng théhetmgai® nemboeiatinbar, trepgrenwssytavartdegbehiest eade may

achi eve an opti,mum bal ance bet ween performgnce ecially coupling force
and tendiTe. Bog SHESRBLTORNES TNTACEHrONBdKs . THE MR Tisthas

i mproved and epkldsBE fRMRe t &IBRgHRNWoRCHELHIIRD @St THER®IARydtedyees] Bar

25m ni m zed. The conf :ﬁguratl on of the coupling conbining different parts

such as the €PoWjises indeats aagd/or thietresiongAare itagurfaseadnd dhpandeatsdoeven an

manu actur i ngrRBeraS B8 Mo at R P BBAlE hell PR G Y8 or ¢ e
el ongat e nonpifetiality exkrdicien. b&hd0impgvesr théb couplaiyd aheretiueestiey d of

the el ongate netal bar 25 may be 12, 20, or 27 mm respectively. According
t o one ¥hbodimahifactureg fastyat naretangairmetsl par apayeemprise, ingentepor

o espect i vel YroRiGHEC I ¥s Waith a6 A i e ol Pbndadia LARRPEIL Vel V-

One enbodi ment provides a prn wherern ents o rusions are
grooves. Thesorgatewes-melalliecodriorgitlalinalycdonyg thge.t o one enbodi nent, the
el ongate nmetal bar is a threaded netal bar, preferably an ML2.
According to one embodiment, a diameter d of the elongate metal bar is in
15 the range of equal to or more than one third of the diameter of the
elongate non-metallic bar and equal to or less than fourteen fifteenths of
the diameter of the elongate non-metallic bar. According to one
embodiment, half the difference between the axial length of the elongate
non-metallic bar and the axial length of the elongate metal bar is less than
20 a third of the diameter of the elongate non-metallic bar. According to
these two embodiments, separately or together, one may achieve an
optimum balance between performance, especially coupling force and
tensile resistance, and manufacturing costs. The coupling may be
improved and at the same time manufacturing costs may be reduced or
25 minimized. The configuration of the coupling combining different parts
such as the elongate metal bar, the elongate non-metallic bar, and even
an over-mould may allow improvement of the coupling properties and its

manufacturing costs.



10However, any Msize fromM to M30 may be used preferably. One enbodi nent
provides a pin further conprises an over-nould surrounding a circunference
of the elwogat24na- netal lic bar along at | east a part @eCTidB20TI@Nst90al
portion in the elongation of the elongate non- 15netallic bar. In one
enbodi ment, the central portion may conprjse third grooves and the
over-nould may extend into the third grooves. In one enbodi nent, the
central portion nay conprise at |east two sets of the third grooves. The

el ongate bar and the over-nmould nmay be made out of different materials. The
el ongate bar may conprise nylon; preferably 20extruded nylon. The el ongate
bar may be exccorting émdné lkenbmoiment dhel dismyetee D off the talangat® nbdedetafic al

stretch of the el ongate bar may _be counteracted b he qver-nmoul d ext endi ng
into the thi Pargrraa%@.%@%é, ehgédﬁ"ﬁearﬂ&q%ﬁ freters Q{W&e?gr_mgait%p%tahmber of
the coupling b%?%‘fh%fbeﬁ@‘?zb?aﬁt?rﬁFﬁ,”?%“sbeEﬁ\Yeh‘/‘.O%lgE finditd bhet housing

havi ng an opening f receiving the pin; a seco ousi ng attachable to the
first housi ngmtodimeot kha¢longaibe netaldrgrdSsisran M 8oMR29, boM&Bngagi ng with

first and second grooves .and, of . an el ongate_bar, t | ocki n. nbers bei ng
{1 exi bi & and ‘aTestyeY. Brararamhs WP fhe SRR 8ol 6nat AduSPHECRR: T ocki ng
30nenbers being configured such that the grooves engage deeper with 5

grooves closer to first and second ends of the first and second grooves
t han with gr éeeembpdieentiprovides eapin valerpiorthednderits oherefregigeg aredbar. The

e ongate bar Juey i Hikse*hdBIEL oA Hr354€°REARME o e BMboBITE:, Sul tabl e

el ongate bar.
the elongate metal bar is a threaded metal bar, preferably an M12.

10 However, any M-size from M8 to M30 may be used preferably.

One embodiment provides a pin further comprises an over-mould
surrounding a circumference of the elongate non-metallic bar along at
least a part of the central portion in the elongation of the elongate non-
15 metallic bar. In one embodiment, the central portion may comprise third
grooves and the over-mould may extend into the third grooves. In one
embodiment, the central portion may comprise at least two sets of the third
grooves. The elongate bar and the over-mould may be made out of
different materials. The elongate bar may comprise nylon; preferably
20 extruded nylon. The elongate bar may be extruded and the over-mould
may be injection moulded. Axial stretch of the elongate bar may be
counteracted by the over-mould extending into the third grooves.

One embodiment provides further a female member of the coupling

25 device. The female member may comprise a first housing having an
opening for receiving the pin; a second housing attachable to the first
housing; and locking members comprising grooves for engaging with first
and second grooves and of an elongate bar, the locking members being
flexible and arranged within the first and second housing. The locking

30 members being configured such that the grooves engage deeper with



I n one enbodi nent, the configuration of the |ocking nenber nmay be made by
arrangi ng grooves that are further away fromthe opening closer to an axis
of synmetwg 20f2/m4bes2f enal e menber than grooves that are ecCogm0tionsidve
opening. Additionally, or alternatively, the configuration of the |ocking
10nmenber may be made by causing a higher radial pressure on grooves that
are further away fromthe opening than grooves that are closer to the
opening. I n one enbodi nent, the | ocking nmenbers may be interconnected with
15each other at one end. The first housing and/or the second housi ng may
conprise indents on the outside. A nmethod for producing the pin with the

over noul d maygroorgs dleserttbdirsttassedonaveridsoof the Higsttdrel seconglegreoves al  bar
with the el on ate.pon- 20netallic bar to form

i nj ection-no &Rtgﬁ‘éo\(ﬁﬁe?'oﬁ%ﬂp&h%ﬁ?Btr?hféoréiPB:?ggfﬂ%ieG’;&‘QgPe?H@ tE’?%ihl e
;féh;;?gcﬁon”@’or@%t? @éﬁ%% ?Hggtgfoeé}?e@l?é@agww:grfggpt | onalt I ; t he

over-noul d vvsultable@orhwteﬁmrrem st axial stretch. Hereby axial displacenent

due to ?(I al pulling forces is minimzed. Tensile resistance may be
i mprove because the el ongate non-netallic bar and the el ongate netal bar

i nter connect ggl oR¥ drisidlinenalé @bnfg@atigs oP e locking member may be made
by arranging grooves that are further away from the opening closer to an
axis of symmetry of the female member than grooves that are closer to the
opening. Additionally, or alternatively, the configuration of the locking

10 member may be made by causing a higher radial pressure on grooves that
are further away from the opening than grooves that are closer to the

opening.

In one embodiment, the locking members may be interconnected with
15 each other at one end. The first housing and/or the second housing may
comprise indents on the outside.

A method for producing the pin with the overmould may comprise the
steps of overmoulding the elongate metal bar with the elongate non-
20 metallic bar to form the pin; and injection-moulding the over-mould onto

the elongate bar.

The tensile resistance may be improved with such a coupling device,
because the elongate non-metallic bar, the elongate metal bar, and

25 optionally the over-mould work together to resist axial stretch. Hereby
axial displacement due to axial pulling forces is minimized. Tensile
resistance may be improved, because the elongate non-metallic bar and
the elongate metal bar interconnected by indents and/or protrusions.



6 The coupling device may have a stronger hol d/coupling force, because of

I ncreased tensile resistance of the device. No breakage or damage occurs to
t he gr oowse 2drispF2assenbl y, because of the flexibl e | oekirmgpaamsers. The
coupling force may al so i nprove because the interaction, 5the engagenent,
bet ween the grooves of the nale and fenahf menbers is inproved. This may
all ow the use of a gasket for high pressure between two el enents that
shoul d be coupled. Further, a better grip between the fenale nenber and an
el ement may be achi eved, because of external indents on the fenmal e nenber.
The coupling device is very well suited for 10aligning and coupling

el enents, bedaessoupling deviteaaby Hhape slfortgee holdé¢coupiinglfdrce] becausepdi ng

device may be ine nsive tq manufacture, be S he el ongate non-netallic
bar and the é'?%ﬁ@%é)(gter’?éilﬁlreﬁﬁt?”% fh%ge‘f'6$n1?\§’nbf§}<ﬁ%§8éﬁ§ €pi n conpar ed

with a pin CORRHISBANGYdoRSs ulieasiimbl! Sediise diliné RekBlisiobRfgeonbi nati on

of different materi at a an | nexpensive manufacture ﬁe rati o,
the rel ati onsherpbetset eeecouplmgebeyaay alkmimztrale ibecbase tredintéracidrongat e
0 contri but

nmet al al e othsmex n'v nuf turing and/or to the
Strengt of ?m%eBQ@S%man& RELSRED I $TGV SORE B Heh (B GV TBBDES fal o
nmenber for PFBQ/'eUnQTF%Vr\é%ﬂaIIoWﬁhé?@é@bf é‘@agﬁé‘t'féﬁh@ﬁyprégm"e' tedwdehemal e
menber . The na may
two elements that should be coupled. Further, a better grip between the

female member and an element may be achieved, because of external

indents on the female member. The coupling device is very well suited for
10 aligning and coupling elements, because of a conical shape of the over-

mould.

The coupling device may be inexpensive to manufacture, because the
elongate non-metallic bar and the elongate metal bar together form an

15 inexpensive pin compared with a pin comprised only of a non-metallic bar.
It is thus the combination of different materials that allow an inexpensive
manufacture. The ratio, the relationship, between the elongate non-
metallic bar and the elongate metal bar also contributes to this
inexpensive manufacturing and/or to the strength of the pin and the

20 coupling.

One embodiment provides a male member for a coupling device. The
coupling device may comprise a female member. The male member may
comprise an elongate bar having a first end, a second end, and a central
25 portion extending along the elongate bar; first grooves towards the first
end; second grooves towards the second end; and an over-mould
surrounding a circumference of the elongate bar along at least a part of
the central portion in the elongation of the elongate bar. The central
portion may comprise third grooves and the over-mould may extend into

30 the third grooves.



conprise an elongate bar having a first end, a second end, and a central

25 portion extending along the elongate bar; first grooves towards the
first endwosermmensgr ooves towards the second end; and amCOxGE20NIFHwWO
surrounding a circunference of the elongate bar along at |east a part of
the central portion in the el ongation of }he el ongate bar. The central
portion may conprise third grooves and the over-nould may extend into 30t he
third grooves. 7 In one enbodinent, the central portion may conprise at

| east two sets of the third grooves. The el ongate bar and the over-noul d
may be made out of different materials. The el ongate bar may conprise

nyl on; preferably 5extruded nylon. The el ongate bar may be extruded and the

over-noul d be injection ul ded. Axial stretch of the el ongate bar may
be count er act'@@6yFM wekiﬁ%&patr@&@%rﬁev MRAY FRBPERe af IashiviR 6&%&(. One

enbodi ment prROV| W f L heR-hal, upling
devi ce may C(’g@%?ﬂ@igrgo(r{gﬁhﬁngnber. terr?gF? gﬂgﬁgek%ﬂ@gra ?d/mh%?c%enﬁﬁdségﬁg first
housi ng havi wfddferepenategiaisor The ekingiabg baheag| conyerise mdon; mefsrsblyd housi ng

attachald e to the first usi ng; and | ocki ng ne rs nprisin rooves for
engagi ng i { BXReE miR: B RRNaR B R e RS SRR e T ocki ng
nmember s bei ngndy B ijb&icHshotldean IRdaMdtidibm of the diBhyatetbatdayseond housi ng.
The | ocki ng nerbers "bei ng configured such that the grooves engage deeper

W t h grooves couptssacted byi theovaninaled extendingsings thendirdigreevesmd second
grooves than wth grooves closer to the central portion of the el ongate
bar. The el ongate bar nmay be the el ongate bar disclosed above, or any other

sui tabl e el owad embatimét grovides sefehne Mdthbert 10€ acubligy davicen Tofe t he
| ocki ng menber nmay be nade by arranging grooves that are further away from

the opetl ng EPUBENY Hevian May SOBPrisy mideleynembene Thedamaledepier i gr ooves
thﬁ]E i gLfaﬂ gﬁsm&gﬁtea*ﬁrggﬁié%iﬂg heY 44 BP8hIhY foPfecRIViY i Li¥RgHte B4t

a second housing attachable to the first housing; and locking members

comprising grooves for engaging with first and second grooves and of an

elongate bar, the locking members being flexible and arranged within the

15 first and second housing. The locking members being configured such

that the grooves engage deeper with grooves closer to first and second

ends of the first and second grooves than with grooves closer to the

central portion of the elongate bar. The elongate bar may be the elongate

bar disclosed above, or any other suitable elongate bar.

20
In one embodiment, the configuration of the locking member may be made
by arranging grooves that are further away from the opening closer to an
axis of symmetry of the female member than grooves that are closer to the
opening. Additionally, or alternatively, the configuration of the locking

25 member may be made by causing a higher radial pressure on grooves that

are further away from the opening than grooves that are closer to the

opening.



25menber may be nmade by causing a higher radial pressure on grooves that
are further away fromthe opening than grooves that are closer to the

openi ng. w8 r/maes2enbodi nent, the | ocking nenbers nay PeTiGR2er108m9vect ed

wi th each other at one end. The first housing and/or the second housi ng may
conprise indents on the outside. 50ne enﬁgdinent provi des a coupling device
conprising a conbination of such a male nber and one or two of such a
femal e menber. A nethod for producing such a nal e nenber may conprise the
steps of first extruding the elongate bar fromnylon, and secondly

i njection 10moul ding the over-nould onto the elongate bar. The tensile

rfasi stancg rmiryo(kjle e'r?ntmd)'tvedt,\/thiellbcsou@' kmnmnrﬁlnhaggbdm)témnnbeteﬁiimmthe )

el ongate bar and the over-no rk together to resist axial stretch.

Fer by axi al SE8OUARIARINE G |66 S D00 THOT Becasong PEssing Weved.
Tensile rESi%bﬁﬁﬁﬁeWﬁdaﬁgchmﬂé debecause the el ongate bar and over-noul d
are interconnected by grooves. e coupling device may have a stronger

hol d/ coupl i ng force, because of increased tensile resistance of the device.

No breakage da . 200ccurs to the .grooves during assenbl.y,. because of
the 11 et br o UNS ATRGSIAREGTEVa9hd o mie AEv ke i GBSO I Shecause
the interactisgph al h8lcSMBATRITRAY. orRESMBRT I IRNH RINSE rAémbBe Ml e and femal e
menbers is inproved. This nay all ow the use of a gasket for high pressure

between two el enents that should be coupled. Further, a better grip between

the A method for producing such a male member may comprise the steps of

first extruding the elongate bar from nylon, and secondly injection
10 moulding the over-mould onto the elongate bar.

The tensile resistance may be improved with such a coupling device,
because the elongate bar and the over-mould work together to resist axial
stretch. Hereby axial displacement due to axial pulling forces is

15 minimized. Tensile resistance may be improved, because the elongate

bar and over-mould are interconnected by grooves.

The coupling device may have a stronger hold/coupling force, because of
increased tensile resistance of the device. No breakage or damage

20 occurs to the grooves during assembly, because of the flexible locking
members. The coupling force may also improve because the interaction,
the engagement, between the grooves of the male and female members is
improved. This may allow the use of a gasket for high pressure between
two elements that should be coupled. Further, a better grip between the

25 female member and an element may be achieved, because of external
indents on the female member. The coupling device is very well suited for
aligning and coupling elements, because of a conical shape of the over-

mould.



25femal e nenber and an el ement nmay be achi eved, because of external indents
on the fermal e nenber. The coupling device is very well suited for aligning
and couplwogoelmnesnat s, because of a conical shape of thecowEonmsiwo 9 The
coupling device may be inexpensive, because the el ongate bar and the
over-nmould may be made out of different terials. For exanple, the

el ongate bar nay be nade of extruded nyl on, while the over-nould may be of
a |l ess expensive material. 5 Other technical advantages of the present
disclosure will be readily apparent to one skilled in the art fromthe
foll owi ng description and clains. Various enbodi nrents of the present

appl i cati on dieatoupting Yleaiceuhagbedhetgensicdy betagss theetlohgatelbarimdone

advantage is critical to the 10enbodi ts. Any claj rre enbodi ment may be
technical |y doRBYHed leaaﬁsgﬁ gg %gtf?e&? a lfd reEsPleTiE pin

ment i oned abeyshqHRy pae yeoéﬁ%ggcﬁ‘ éx'ﬂ%d@ﬁ'rﬁ‘lic{fﬁ'mﬁlé tREGy&F Frﬁqhd(&ﬁa;ral In the

i ndustry, the pi'n may Bg]referr to as a menber and e nmenber
may be ref er bedftaoleas eapsiosikemateéBalThe acconpanyi ng draw ngs, which are

i ncorporated in and constitute a part of the specification, illustrate
present|¥y preferred exenplary enbodi nents of the invention, and together

with the genejky f&ﬁﬁrdapéu\%htggwafM@séﬁmléassa@tmﬂt@r&aﬁyrl ption of

the preferred enbodi ments 20gi ven | ow, serve to explain, by way of
exanpl e, t he apparast e eseskilleddn |thﬁ/@ﬁthQm th¢f0@pmn$dmlmlﬁn@r@h¢}am

2 pin or mal ok BribedeR G orane R adhiP AR oMRIEPATH S SET oF i ¢

menber 25Wt|ﬁ1@9d0§rﬂég€@@bﬂfcrth Nd GnehdvhaRedd cexeambaky enbodi mnent of a
coupling device. FIG shows an exenpl ary enbodi nent. of a nmal e nmenber

(pin) d fe@m@q@@ﬁtﬁ ARy, eleined embodiment may be technically combined
with any preceding claimed embodiment(s). The pin mentioned above

may be the same as the male member and vice versa. In the industry, the
pin may be referred to as a male member and the female member may be
referred to as a socket.
15
The accompanying drawings, which are incorporated in and constitute a
part of the specification, illustrate presently preferred exemplary
embodiments of the invention, and together with the general description
given above and the detailed description of the preferred embodiments
20 given below, serve to explain, by way of example, the principles of the
invention.
FIG. 1 shows an exemplary embodiment of a pin or male member.
FIG. 2 shows an exemplary embodiment of a pin or male member.
FIG. 3 shows an exemplary embodiment of a pin or male member
25 with an over-mould.
FIG. 4 shows an exemplary embodiment of a coupling device.
FIG. 5 shows an exemplary embodiment of a male member (pin)
and female member (socket).
FIG. 6 shows an exemplary embodiment of a male member (pin)

30 and female member (socket).



FIG 6 shows an exenpl ary enbodi nent of a nmale nenber (pin) 30and fenale
menber (socket). 10 FIG 7 shows an exenpl ary enbodi nent of a nale
menber (pwolommdedsao fermal e menbers (sockets). FIG 8 siroEsGE2N110s5€99p| ary
enbodi mrent of a pin or nale nenber. 5It is to be understood that wherever
reference is made in this disclosure to aonenber, t he present coupler
devices are also intended to be used with”any fixing requirenment, or fixing
equipnent. FIG 1 illustrates an exenplary enbodi nent of a pin or nale
menber. The 10 pin conprises an elongate non-netallic bar 2 and an

el ongate netal bar 25. The elongate netal bar 25 is conpletely encl osed by

t he el ongat e non- MGaVIshowsaan @xemglatyhemtiodineeicofrmatx pesabdripinyet al to
the environnment. Hereby the inclusion of netal in the coupling nay be
accept abl e t @AHWO; TR Memerstaeckiidhgat e non-metal lic bar 2 has a first

end 4, a second e 5 A i NG t ngat e
TGO shofRMH ékerﬁglaw Qﬁb%dﬁﬁ%wdpgl{m%gﬁﬁglirﬂgn PNy

non-netallic bar 2, first grooves towards t second
grooves 6 towards the second end 5. The elongate netal bar 25 is encl osed

in the el ongate non- 20netallic bar 2. The pin.co ises. thus at | east two
parte. Ehe oloRdABE YRTHEPY TtV iTRTer SAErenRE ‘SNBgAe & RISHORUP 195, The
el ongate net g m@#fbe?,ﬁh@ﬁff@éér&%u‘p@%v&e%@é%sd)fn@ér’ﬁd&i e gSe®Witht S
surface. The indents and/or protrusions 26 are on the radial surface rather

25t han t he asanylfixing fequgeatent.ier fixingheaiemest.al bar 25. The indents and/ or
protrusions 26 engage the el ongate non-netallic bar 2. This engagenent may
be achieved by the elongate non-netallic bar 2 being noul ded over the

el ongat e net @IGhariutratddign iereeiplary Imbedimenobf 4 pirmopmafe rRmberkeTHdie form
of grooves. The indents and/or protrusions 26 may take the form 30of

t hreadslO | n & CeMPoigEFEN elongaE Bag=Retalistkar andoan eigngste anetphbar
25. The elongate metal bar 25 is completely enclosed by the elongate
non-metallic bar 2 and therefore do not expose the metal to the
environment. Hereby the inclusion of metal in the coupling may be
acceptable to the industry.

15
The elongate non-metallic bar 2 has a first end 4, a second end 5, a
central portion 9 extending along the elongate non-metallic bar 2, first
grooves 7 towards the first end 4, and second grooves 6 towards the
second end 5. The elongate metal bar 25 is enclosed in the elongate non-
20 metallic bar 2. The pin comprises thus at least two parts, the elongate

non-metallic bar 2 and the elongate metal bar 25.

The elongate metal bar 25 comprises indents and/or protrusions 26 on its
surface. The indents and/or protrusions 26 are on the radial surface rather
25 than the axial surface of the elongate metal bar 25. The indents and/or
protrusions 26 engage the elongate non-metallic bar 2. This engagement
may be achieved by the elongate non-metallic bar 2 being moulded over
the elongate metal bar 25. The indents and/or protrusions 26 may take
the form of grooves. The indents and/or protrusions 26 may take the form

30 of threads. In one embodiment the elongate metal bar 25 may be an M12.



11 However, any Msize fromM to M30 may be used preferably. The use of an
M si zed netal bar renders the manufacturing costs of the pin inexpensive
whi | e at wbeor#aaeosei me achi eves a strong pin for the complriGapo1imscwor di ng
to one enbodi nent, a dianeter d of the elongate netal bar 25 may be in the
range of equal to or nore than one third, gf the dianeter D of the elongate

non-netallic bar 2 and equal to or |ess t1 an fourteen fifteenths of the

dianeter D of the elongate non-netallic bar 2. Witten differently this
corresponds to 1/3D d 14/15D. 10 According to one enbodi nent, half the
di fference between the axial length L of the elongate non-netallic bar 2

and t he axi alHdvwengrhaty M-sikédroeh Mt M30ehay bbased preferasigs Thisausesoft hi rd of
the diameter D of the el ongate nonrrﬁtal lic bar, 2. Witten differently this
corresponds @8 Mrsized metal ber sendefsiihe Mauiacturee cosisK g Pihal f t he

di fference b%%@%ﬂ avidtd & thbegtditik Hi MRt L ding bar 2
and t he axi al ng?h’gl OFJ'I ﬁebgéon%ét gogﬁetéa\lpesgéakgﬁg@ ?Is mﬁfﬁ%&] ngé t he
|l ength a. Thus, a < 1/3D. This relationship allows for a strong pin. If the

el ongate netgl bar 25 is toq short, then probl f pin fajlure. pay occur.
1 the. @ ongareSiind o pie eBblPegh 4 AR eTRT R oRPenald Hor 257

manuf act uri ngnAnPe X PRSP g8l © 6+ MBhe PEflbne iefdhEdidrRefehE56f t WO
enbodi ments, separately or together, one may achi eve an opti num bal ance

bet ween per f therglorgatespe-ameibllip bes dpnheadalte or ieas thendourkeeresi st ance, and

accor ding t o TEE BTGl RL R AGn SRS SRR B4 b "ana ot
the same ti mgifferenfiptiisicomesseraisstonagDhed =ethy¢sDd. or mi ni m zed. The
configuration of the coupling conbining different parts such as the

el ongat@ nmetal bar, the elongate non-netallic bar, and if desired even an

over - moul d ”%céﬁi@d"té BRE Q¥BheRt, Halfgnd AiRitBhed BeRIGFHE S5aid8fgth! S

manuf act uri ng Cos
L of the elongate non-metallic bar 2 and the axial length | of the elongate

metal bar 25 is less than a third of the diameter D of the elongate non-
metallic bar 2. Written differently this corresponds to 2(L-l) < 1/3D. With

15 reference to FIG 1, half the difference between the axial length L of the
elongate non-metallic bar 2 and the axial length | of the elongate metal bar
25 is indicated as the length a. Thus, a < 1/3D. This relationship allows
for a strong pin. If the elongate metal bar 25 is too short, then problems of
pin failure may occur. If the elongate metal bar 25 is too long, then

20 problems with manufacturing and expenses of the pin may occur.

According to these two embodiments, separately or together, one may
achieve an optimum balance between performance, especially coupling
force and tensile resistance, and manufacturing costs when the pin is

25 dimensioned and manufactured according to the above given ranges. The
coupling may be improved and at the same time manufacturing costs may
be reduced or minimized. The configuration of the coupling combining
different parts such as the elongate metal bar, the elongate non-metallic
bar, and if desired even an over-mould may allow improvement of the

30 coupling properties and its manufacturing costs.



12 Additionally, the relationship of the dianmeter D of the elongate
non-nmetal bar 2 and the dianeter d of the elongate netal bar 25 nust be
correct twonerdsasosthe pin, the mal e nenber, the right prPropaB20E2051%0t 00
thin layer of 5 the elongate non-netal bar 2 around the el ongate netal bar
25 does not give the right properties. ?emﬁse, a too thick |ayer of the
el ongate nonnetal bar 2 around the eIong e netal bar 25 does not give the
right properties. 10The followi ng three enbodi nents provide an especially
strong pin which is inexpensive to manufacture. The use of this pin in

t hese three enbodi nents provides no failure between the el ongate netal bar
and the el ongate non nmetal lic bar and its grooves to which a femal e member

may be attached. Accordin t _one enbodi nen if the dianmeter D of the
el gngat e nonllrﬁjéjﬂ &anaﬂi&r (i‘? redat ?H@q&aﬁéetggb 8 tr}?ﬂelﬁﬁ_‘ga%n?%én%t?bngat e
metal bar 25 G Be,saH H%{m&e% 6ﬁ1ﬁe9él8 bEmEE %'ar Bar mést bé chfretMnd

t hreaded), nay provi an especially st ng pirn which is 1 nexpensive to
manuf acture. r@rhm‘erzthsmnpmearr@fead”@rﬂoér (hor dglkt pperrtiess Adoorttjlnnlgyeloof SO 898)

d | d
Vel at1 oiisht ot SidiielS FRp e aoeE 2 Beardne densdeencht B4 Petsnil he pi n

when the pingige ﬁw\ébh%ﬁt SdpbficaN Bikb@se, %rfb% thick |a§ERABP kRS erdnﬁaf@ﬂoﬁnt al bar
2 mai ntains grl p wth the indents and/or ot rusi ons 26 of e el ongate

met al bar 25mFahdan Z eneund trensdondade whe |§1ﬂ§j%@t®$8t Bol givgethexiight f or ces.
VWi le prior @g&ﬁg{g s fail due to pin failure, pins according to the above
enbodi nent s ail. Instead failure of the coupling may occur in

femal e menbers coupled to such pins. 13 According to one enbodinment, if

t he di amster D of the elongate non-netal bar 2 is 38 nm then the use of an
M20, priét er ading QHa\uagzxtheee aRboRENeNtg jayide mix e3rasillyrong pin Witevite an

mbodi ent, 1TOPRDLg, 38 e e P e Rl STOMS B R dfeg g [T Oon
t hen the use enibadiments provides no failure between the elongate metal bar and the
elongate non-metallic bar and its grooves to which a female member may
be attached.
15
According to one embodiment, if the diameter D of the elongate non-metal
bar 2 is 30 mm, then the use of an M12 as the elongate metal bar 25 (the
diameter d of the elongate metal bar 25 is 12 mm and threaded), may
provide an especially strong pin which is inexpensive to manufacture. The
20 use of a grade 8.8 (property class according to ISO 898) M12, may
provide an especially inexpensive and even stronger pin. This relationship
of these two diameters D and d achieves no failure of the pin when the pin
is subjected to an axial force. For example, the non-metal bar 2 maintains
grip with the indents and/or protrusions 26 of the elongate metal bar 25
25 and a female member 10 when subjected to large axial forces. While prior
couplings fail due to pin failure, pins according to the above embodiments
do not fail. Instead failure of the coupling may occur in female members
coupled to such pins.



M7, preferably grade 4.6, as the elongate netal bar 25, will provide an
especially strong pin which is inexpensive to manufacture. This

rel at i onswopofossdsese two di aneters D and d achi eves noptaidBza/sisovhe pin
when the pin is subjected to an axial force. For exanple, the non-netal
10bar 2 maintains grip with the indents qu/or protrusions 26 of the

el ongate netal bar 25 and a fenal e nenber 10 when subjected to | arge axi al
forces. For exanple, the use of an ML6 for the dianeter D of 38 mm may
cause pin failure. Wiile prior couplings fail due to pin failure, pins
according to the above enbodi ments do not fail. Instead failure of the
15coupl i ng rmy:conrnmg to oné enmedaliment éf theciarpetzt D of fiecélopgate. norhevetdlor e an

I mproved fe ne ared w e nmentioned r.art, is disclosed
bel ow. @)d%g’grfﬁ%ll Eheptﬂ%ﬁ){@%r\/&oplpﬁe F?pc[% 6 Aad€ s and/ or

pr ot rusions scri bed
above, any S%ﬁﬁﬁt@hﬁig@g 2@3\%@3 usedgﬂgggﬁg?ﬁg%g%ﬁ?%% \giﬁ;brpgtger of the

pi n. Accor di inexpensive terrbanlifeeture. Avcerdingito omeeribodiaent, lfélnal bar 25 may
be used thin the N, Such an errbodl urth o mze
2Smanu 4t ur CRTEEE ELOLRR Senge TP EL Dar ar A5UBIN H HeRERLan y for a
coupling w tiyzy Rirgferbiblp g@ad@ﬂ@ a@'tﬁ@%‘lcﬁfgate metgHSéiH WiP pfd@i€aand 3, the
pin may conprise an over-noul . The over-nould 3 aids |n positioning two

units or nemnespscially pEpag pvewwheamemenéwemmufaﬁ@ye affBiscoupl ed by the
coupl i ng. Th?el%YSﬁsHTB%lfﬂwe?ée% gSmae[Per%‘b and d achieves no failure of the pin

when the pin is subjected to an axial force. For example, the non-metal

10 bar 2 maintains grip with the indents and/or protrusions 26 of the elongate
metal bar 25 and a female member 10 when subjected to large axial
forces. For example, the use of an M16 for the diameter D of 38 mm may
cause pin failure. While prior couplings fail due to pin failure, pins
according to the above embodiments do not fail. Instead failure of the

15 coupling may occur in female members coupled to such pins. Therefore
an improved female member, compared with the mentioned prior art, is

disclosed below.

One embodiment provides a pin wherein the indents and/or protrusions
20 are grooves. These grooves may be threads. As described above, any

suitable M-size may be used depending on the diameter of the pin.

According to one embodiment, more than one elongate metal bar 25 may
be used within the pin. Such an embodiment may further optimize
25 manufacturing costs and coupling forces for couplings, especially for a

coupling with a pin with a large diameter.

Turning to FIG 2 and 3, the pin may comprise an over-mould 3. The over-
mould 3 aids in positioning two units or members 20 relative to each other

30 when they are coupled by the coupling. The over-mould 3 may be an



integrated part of the elongate non-netallic bar 2 and may be of the sane
material as illustrated by FIG 2. The over-nmould 3 nay be of a different
mat eri al wodormmdgbabed separately over the pin, as illustParaB20n/i519803.
Hereby a different material may be used for the over-nould 3. The 5el ongate
metal bar 25 is enclosed in the el ongate1aon- metallic bar 2. By

manuf acturing the pin of two or three diffterent materials as discl osed
above an i nexpensive and very strong pin may be manufactured. As shown in
FIG 8 the non-netallic bar 2 may be an el ongate nmenber w thout the el ongate
metal bar 25 enclosed. 10 FIG 4 illustrates an exenplary enbodi ment of a
coupl i ng deviintegrafed past df(fblﬂl@bldn@attsnbnenetaulcmmér&hmymmoﬂmimwrmenber) 1

connectable with one or two fenal e ers S) 5The pin 1, the
mal e nenber DMNAEHARS E%tr%tﬁdé}y%?e MERVRET ‘PLPE 'E‘éb/]b? quﬁ & "EI ongat e
metal bar 254, érugﬁar?d‘%o%méavé‘épdmtéllyﬂox?’eﬁﬁeﬂifCésouﬁﬁﬁragge‘{ﬁFlé@ pin 1 may

be doubl e ende conprising a first "end a second end and a central
portion 9 bethfelny’arcbﬁénentm%emtalEnamUeuJIsedéercﬂmlecb\mndnduld'ﬂweTm ongat e

non- et I|c ar ot her profi such as
for exanpl e £iste B2 B endisecindve BariselhtiothapIBERr 2. By S cad
profile '5 an@érﬂffééthﬂﬁg@ﬁ@?ﬁi @ﬁ%orﬁhﬁa@dﬁeﬂerﬁ@ﬁ@t”eﬁé%saédlééleQdiOOVeS 6
around its circunference at the first end 5 and second grooves 7 around its

ci r cunf er enc @bgve eRdnexprNsivecard yeryTsieorng Fﬁlﬁtm@MbeS’@%@ﬂfﬂC@lf@ﬂ)vé§ 6 and 7 may

he i rount eroRRE Y 1o Mo T g Bo 2Ry e R S SHATERENEer S uer ¢ che

over-noul d 3 withouotrs dngatet hetatbangstediclided?. The area may be |arger or
smal ler, and the illustrated area of grooves 6 in FIG 4 is only one

exanpl e10 Simlar, the second grooves 7 may extend over an area of the

ci rount er enceaf 4 i kAR LSehRfar S AIAANDGr £ 80P a e Buthe © the

over-nould 3 iS locate
coupling device may comprise a pin (male member) 1 connectable with

one or two female members (sockets) 10.

15 The pin 1, the male member 1, comprises an elongate non-metallic bar 2
with an elongate metal bar 25 inside and an over-mould 3 as disclosed
above. The pin 1 may be double ended, comprising a first end 5 and a
second end 4 and a central portion 9 between the first end 5 and the
second end 4. The elongate non-metallic bar 2 may have an o-profile, or

20 any other profile, such as for example a square profile or any other
polygonal profile. A cylindrical profile is a preferred embodiment. The pin
1 comprises first grooves 6 around its circumference at the first end 5 and
second grooves 7 around its circumference at the second end 4. The first
and second grooves 6 and 7 may be a series of grooves. The first

25 grooves 6 may extend over an area of the circumference of the elongate
bar 2 from the first end 5 to where the over-mould 3 is located on the
elongate bar 2. The area may be larger or smaller, and the illustrated area
of grooves 6 in FIG. 4 is only one example. Similar, the second grooves 7
may extend over an area of the circumference of the elongate bar 2 from

30 the second end 4 to where the over-mould 3 is located on the elongate bar



15 2. The area may be larger or smaller, and the illustrated area of
grooves 7 in FIG 4 is only one exanple. The central portion 9 may extend
al ong t hewelorygmab@s2bar 2 fromthe first grooves 6 to thecsamd/gimoves 7.
5As illustrated in FIG 3, the elongate non-netallic bar 2 may conprise
third grooves 8 along the central portiog 9 of the elongate non-netallic
bar 2. The third grooves 8 may extend ov ? an area of the circunference of
the el ongate non-netallic bar 2 fromthe first grooves 6 to the second
grooves 7 on the elongate non-netallic bar 2. The area may be | arger or
smal ler, 10and the illustrated area of the third grooves 8 in FIG 3 is
only one exaizplEnhe dtea mhiy e Igrger\oe snilieayarekthentiusivated bhea ehgroowes@nt r al

portion 9 or o | ong one or more_parts thereof. The over-npuld 3
surrounds thd" E’éc‘giﬁ REE BrRMMEe. Jl?‘érﬁ?&‘tt@' Refiion 9 maygdend gPo@&rthQ at the

central portie%hg%éép'éf QQForqnTril@fir%Y@Fdd%%'@t&th%éc%ﬁ&@?go\?ésoﬂnd the el ongate

non-netal l i c bar romthe first“grooves 6 at the first end 5 to the
second grooves 7 at the second end 4 of the elongate bar 2. The schematic

i|lustrati f 1 - 3in FIG 4 | | d th
over - ot d 3 Ay SAEHA BUar S ahe Aehea aonaSl ke SRR R e
central portighows %Idﬁ?ﬁthé%eh%?ﬁorﬁibﬁ@ diBefdidrgate nbA-rBetdliteparver - moul d 3

may be doubl € conical . e schematic illustrations of the double conical
over - noul d 3 Tihe thirdgroovassd srayr extend pvexampres of tedcitchenferanceraiihe 3 may be

xami e, t e SSTRAS bR SERrE 1RAPR FEREBRI M IR Brod B 4o Cont

doubl e coni cal orpdid eloByai@aiorfmetali®bar 2sJihetarag may Beilgrgener smalleni ts or
menbers 20 that the COUEQ“ ng devi ce coupl es. Recesses maY be provided to

limt fiGxi biandithejustiaind aequeiithe thirkgkaves iRd e Bsiplo8TapRici ty of the

coupl i ng devi 6 m@ i , r : - nd the
ci rcunf erencee(}(gmptl%e-réﬁgﬁggge no%-gn@t%gﬁ)#gc}?dbg\\r/&zthgfé@hge g?ﬁﬁgjt I(glr??)art of
t he central oohlyoaioBgionetdreneteoparéd theneaff t he el ongate non-netal lic bar 2.

The over-nmould 3 may extend into the third grooves 8. In this way the
over-nould 3 may

The over-mould 3 surrounds the circumference of the elongate non-
15 metallic bar 2 at the central portion 9 thereof. The over-mould 3 may
extend around the elongate non-metallic bar 2 from the first grooves 6 at
the first end 5 to the second grooves 7 at the second end 4 of the elongate
bar 2. The schematic illustration of the over-mould 3 in FIG. 4 is only an
example, and the over-mould 3 may extend over an area that is less or

20 more than the central portion 9.

As may be taken from the FIGs. 2 to 8, the over-mould 3 may be double
conical. The schematic illustrations of the double conical over-mould 3 in
FIGs. 2 to 8 are only examples, and the over-mould 3 may be of any other

25 suitable form or shape depending on application. For example, the over-
mould may have one or more straight portions. The central double conical
part may act as a core assisting in aligning the units or members 20 that
the coupling device couples. Recesses may be provided to limit flexibility
without reducing the shear and tensile capacity of the coupling device.

30



5assi st the elongate non-netallic bar 2 to take up axial stretch/play of
the coupling device. Pulling forces acting on the elongate non-netallic bar
2 is her eg 2wramsdser ned i nto acting on both the el ongat ecm@B20at@idonc bar 2
and the over-nould 3. As disclosed herein before, the elongate nonnetallic
bar 2 is further assisted by the elongat§6netal bar 25. Hereby the
10hol di ng force of the coupling device is~inproved. The third grooves 8 nay
have a profile that is not symretric. In one enbodi nent, one side of the
groove may be perpendicular to the axis 30 of the elongate non-netallic bar
2. Preferably, this side of the grove is 15 facing outwards fromthe

m ddl e of thén ehergabeliment,teé alver-endudd 32napvarrdsnd tree einclsnfeferidecofel ongat e

non-netallic bar 2. This side coul | ternatively be angl ed re or_|ess.
Hereby a tecifif EXQNI8HS @erﬂ-%@tawsﬁwgrajew ﬁbf‘%‘é? amya& Qféﬁé r?eBFra[Tﬁ%r“@Po%gat e
non-netal lic; i i @A}Fﬁ - ) into the
grooves of trl{gﬂfael %lﬁg %‘%%8@@? é;é'fﬁ#?]te irin!té@aalﬁdésé%%gzhgg@ggm@ﬂg%and 7 may
have a corr espanektegdpmtofthé éhird gramves érblodhisemay thehevertrooglatEmayn- net al | i c

bar 2 be made, out, of nyl on. | opga non- net aj | i ar may be

oxt r uded ny! GRoERe IeRuamidLmelelic Bar 85 A Reke BEPicBEIEN RE NGy or - moul d
3 may be Wﬁd%obglihgﬁdéﬁ&é.ol”umh@'@fd& ét"ﬂ[h? drihetdIOngaRb JrORet@icbat £ bar 2.
The over-nmould 3 may be made of any suifable material. In one enbodi nent

t he el ongat e ibaerepydransferenasiigio aslinglon bathetheglongete na-metalticbasdne

mat eri al . For, I . e flrst material,
such as 30ny|agﬁ?‘[ﬁ§{:ﬁ):v§gni®2d g’vggg@%glpggé h%ﬁ@ﬁ%)&?ﬁrgg@%(ﬁ@ég@&% d materi al
less 17 expemsétdiictianr? it Herther sdsisted eyitae eloymed hestavbdrns. hdelogripat e net al
bar 25, this will have the technical effect of a nore cost effective

coupl i @ devinoling farce 9f thenceuP!ing davice IBIRPEOVes-| Gs. 5 to 7 illustrate
schematically nenbers 20. These nenbers 20 nmay be any kind of itemthat may
be assenbl ed. The nenbers 20 nay for exanple be buil ding bl ocks, concrete
el enents, tufihel thieggmdves Prrmapdtavecaqrrefie tratlisrrsot gmefetriced Ipaored s, and
other items used j.n but not. Iim'hed to the construct&',or‘ i nd str}(/,. These
menbers 20 m& eNg one side of the groove may be perpendicular to the axis 30

of the elongate non-metallic bar 2. Preferably, this side of the grove is

15 facing outwards from the middle of the elongate non-metallic bar 2
towards the ends of the elongate non-metallic bar 2. This side could
alternatively be angled more or less. Hereby a technical effect of
counteracting axial stretch of the elongate non-metallic bar 2 may be
achieved when the over-mould 3 extends into the grooves of the elongate

20 bar 2. The first and second grooves 6 and 7 may have a corresponding
profile.

In one embodiment, the elongate non-metallic bar 2 may be made out of
nylon. The elongate non-metallic bar 2 may be extruded nylon and
25 comprises the elongate metal bar 25. The over-mould 3 may be made by
injection moulding onto the elongate non-metallic bar 2. The over-mould 3
may be made of any suitable material. In one embodiment the elongate
bar 2 and the over-mould 3 are not made out of the same material. For
example, the elongate bar 2 may be made of a first material, such as

30 nylon, while the over-mould 3 may be made of a second material less



10seal 21 that seal two nenbers 20 that are coupled together. Such a sea

21 may be a gasket or even a gasket for high pressure. D sclosed
enbodi mrenwe 20eyo4nEkze t he use of high pressure gaskets pessidi2elv/dsemause t he
i mproved hol ding force of the coupling device. No or mnimal displacenent
bet ween the two nenbers 20 coupled is acheved because 150f no or m ni nmal
axial stretch of the coupling device. An exenplary enbodi nent of a female
menber 10 is illustrated by FIGs. 4 to 7. The fenmal e nenber 10 may conprise
a first housing 11 conprising an opening 15 for receiving the pin 1, or the
el ongate non-netallic bar 2 20 thereof. The fenmale nenber 10 may conpri se
a second housgixpgndige ahdratheadrisemateridie Togesierhvaitsthegelddgatéymatdl dahkbg t he

first and second housing 11 and 13 the housing of {he fenale nenber may be
formed. The ﬁﬁ"?é’t"ng}ﬂﬁot edeelonaalefirgt R amoss FosseHBGH eatRURIPE AR N/ or

i ndents i nt eragtihPeadklhoi® 2e20, inproving retention of the first and
25second houg‘ﬁngI 1 ang 13 U\?ﬁn n the nenbers 20. The fenal e nenber nmay

conprise | ocking nmenbers 12 conprising grooves 14 for interacting with

first d 6.and 7 of. i T Ki nb 12 b
{1 exi bl & and FAoranded iatiat Sehemeliody Rabass eor on A Ge PR AELS. Thi s
flexibility @l fWpkin® orferNBbY nidly BBASsefled 1T HeaBhD I PORRSy Wrt hout

damagi ng the engagi ng grooves. AS nay best be taken fromFIG™ 4, the

| ocki ng nmenb@&xe he duidingedoeks, conests elgnments aunoaksegidentshpecegt may be

have been scRORE e )EMe: REPRTRLPIAdR: ahd ehlariphbied BIIRIE The” 7

| ocki ng menbéirstediasltbe kensmiictiodrindestsy. ThésexRMbers Z@Ma?ld:bhﬁhls@ aunber
fromtwo to twenty-four. The | ocking nenbers 12 nay be flexible so that

when t H@ nal &€ gratgeal MremesmRars Hﬁb?reaﬁv‘féJF&%% ”é%f-i%@@té?ﬁhg _
grooves are patydaRRGLgaskdt P RYeh B APl Mg BFESUAL. DRRIGRIP! 1 ng devi ce

is inproved.
embodiments may make the use of high pressure gaskets possible,

because the improved holding force of the coupling device. No or minimal
displacement between the two members 20 coupled is achieved because
15 of no or minimal axial stretch of the coupling device.

An exemplary embodiment of a female member 10 is illustrated by FIGs. 4
to 7. The female member 10 may comprise a first housing 11 comprising
an opening 15 for receiving the pin 1, or the elongate non-metallic bar 2
20 thereof. The female member 10 may comprise a second housing 13
attachable to the first housing 11. By attaching the first and second
housing 11 and 13 the housing of the female member may be formed.
The first and/or second housing 11 and 13 may have grooves and/or
indents interacting with members 20, improving retention of the first and
25 second housing 11 and 13 within the members 20.

The female member may comprise locking members 12 comprising
grooves 14 for interacting with first and second grooves 6 and 7 of a pin 1.
The locking members 12 may be flexible and arranged within the first and

30 second housing 11 and 13. This flexibility allows an assembly of male and



10 I n one enbodi nment, the | ocking nenbers 12 may be configured such that
the grooves 14 interact deeper with grooves closer to the first and second
ends 4 amdoRofo460%e¢ first and second grooves 6 and 7 thaoTwdR2bligsomoes
closer to the central part 9 of the elongate bar 2. Hereby the overall 15
interaction of first and second grooves q and 7 with the grooves 14 of the
| ocki ng menbers 12 inproves and thereby tﬁe coupling force of the coupling
device is inproved. The interaction is the engagenent between on one hand
the grooves 14 with on the other hand the first and second grooves 6 and 7,
respectively. The grooves nmay be recesses, individual 20 concentric rings,
or threads, demdiesmeatbers edesatsamapmgdhe@neaginy droevesl Asandy bestl e

menbers corresponpd to eac ther so that they can engage and coupl e the
mal e and ferrg’ﬁetag@'r‘r%'@%?'éa‘gﬁnﬁﬂm W&ymt??d\?éza?rﬁr% pgtqdhtgteq not
symmetric. | pyQdetHRaHdTERhis ét?ﬂgmgg%% tH% etgpemggtrq[‘ﬁﬁtaﬂf‘ oRPHIGheHIRQVES 6

and 7 may be perpendicular to is 3 e elongate non-Tretallic
bar 2. Preferlabllp FIGhésislotkingfmetdegs d2daive Hemni sapemativaliyldlustreted: he

m ddl e t he el ongate non-netallic bar 2 towards the ends of the pin 1.
This i de codfi BITLY AP FvaMPRand fof Bpdhsr BoBibars cola i epo s b8sta ot ¢ he
femal e menbekor@arhia4Caiy SORAINE PRRBIIrdPh Blb k& théntoHeageTRd R ckingst and
second grooves 6 and 7, Tespectively. Hereby a 19 technical effect of

i ncreasi ng t eerobeis 1hmaydaderiblerss et whendhe enale enerahBeard the) be achi eved

et and sl dnagT BouEE 4Ee elfermplet; FACHIESioohE) e RBHARKERA o e

grooves 14 emﬂﬁl@yd@@@iplingﬁ@ﬁ@eoﬁ/ﬂw‘e%o@pﬁﬁ%béﬁbeﬁsﬂnﬁ?@ir@né& with grooves
closer to the first and second ends 4 and of the first and second grooves

6 and 7G han with grooves closer to the central portion 9 of the pin 1.

Such conf i guiathark afodifk ARkiIAGGAE HSHodR 1K B SRdRYCATd AAAHAD

grooves 14 that are urthler "away Yrom the openi’ng (@%ser to an axis 30
of symmetry dfie greoviesnsd mteracbdeepdranitiygoonas ddsémattharfiestcdrassecdrd t he

opening 15. The axis 30 of symretry of the fenual e nper is coaxial with an
axi s 30 of t RBIaIbAGEIORYIE HEN AN BGARLGIO0YCRAHANE HelllAR WithiBRYe: ngages

with a femal FMhel, i in$ thél ed,ip F t ively,
or 15additi oo @Sstﬁgheﬁﬁi '3%'?:?1 of the [ eiBhgabctar 2 Herody ity &n@@he made
by causlitng a integgasionraidirstl ama essoncegRrDVes @eandVvewitildhe igaovesel 4 of theer away

f th ing 15 th i al P1 14 that |
Lo the opent IREGS MHTRERL. 2aineroeostt: Bepbhahe EhiPgeloreh o Biscur e
Pl in FIG ZCo'lEbmwgJEléﬁiéériﬁmFﬂo@@Id P #iterddienns 2686 ehgagumkeht bélvedH ch the

grooves 14 are pressed onto the first or second grooves 6 and 7. These
pressures an®nt org nagdAbegigowes d4 euitre@ndhe athernandikel fisst anteseeanst act i on

between the |pok| s THPS! shBoibly ! bl biodledWlay BEVRL LR iRGRIbY 2nd 13

20 concentric rings, or threads, or discrete recesses. The grooves on the
male and female members correspond to each other so that they can
engage and couple the male and female members. Each groove may
have a profile that is not symmetric. In one embodiment, one side of the
first and second grooves 6 and 7 may be perpendicular to the axis 30 of

25 the elongate non-metallic bar 2. Preferably, this side of the grove is facing
outwards from the middle of the elongate non-metallic bar 2 towards the
ends of the pin 1. This side could alternatively be angled more or less.
The grooves 14 of the female member may have a corresponding profile
to engage the first and second grooves 6 and 7, respectively. Hereby a



25Thi s i nproved engagenent between on one hand the grooves 14 and on the

ot her hand the first and second grooves 6 and 7 may have the technical

ef fect ofworegproomsesg t he hol di ng/ coupling force of the ceampldBrgiidsvicee. Thi s
because all, rather than only a few, of the grooves 14 that engage with
grooves of the first or second grooves 6 gnd 7 do so firmy. 30This femal e
menber in conbination with the male rrenbé the pin with 20 the elongate
non-netallic bar 2 and the el ongate netal bar 25, renders the coupling
strong enough for any application within the building industry. According
to at | east one enbodi nent, the nmale nenber, the pin, may be 5produced by
over noul di ng tédimied| cafipat @fmm‘rehsmgrth%ccmm|hgtH5E1webnrtgatraal‘eOaﬂdrEFEmIaIé c bar 2
to formthe pin Ther r, eOVﬁr-m)uIdSma ﬁe noul ded onto the

el ongat e nonIMRY f1si [Ray 320 'eNﬁ agvell a3 erenaeiGOeRiNgal and econoni cal
effect of providing an inexpensive yet strong pin, because such a nale
menber is | ess expensive than a nmal e nenber nmade 10conpl etely out of nylon.
The use of t\ﬂkhecﬁngaglemrdibfer(\&eemgromneer1i4aar$d thre tnst Bod spcomd gpavegitres t hese

effects.. The ¢ | | ng device C ris conbi nat i of one nml e nenber
1 and ofe or A PEREIRIN feha%PE a0 RYFRGIY TS GEOTHESe HEAGE Feqtioup! es
with two fe”@n@aﬁ@%@fésﬁ%llepﬂﬁer@hcéaﬁﬁh gl’t‘)’bve—g*'tﬂ?oée&"t@'tlﬁ?e feyregs 10 may be
pre-installed in"the el ements 20. Wen two el enents are 30|ng to be coupled

and al i gned, s&cemnd engedirand a ofthe tst asd sabord greavesdnand ¥ dhan avithenber 10 in
the el ements g?c90ves closer to the central portion 9 of the pin 1. Such configuration of

the locking member 12 may be made by arranging grooves 14 that are

10 further away from the opening 15 closer to an axis 30 of symmetry of the
female member than grooves 14 that are closer to the opening 15. The
axis 30 of symmetry of the female member is coaxial with an axis 30 of the
elongate non-metallic member 2 when the male member engages with a
female member. The axis 30 is illustrated in FIG. 2. Alternatively, or

15 additionally, such configuration of the locking member 12 may be made by
causing a higher radial pressure P2 on grooves 14 that are further away
from the opening 15 than radial pressure P1 on grooves 14 that are closer
to the opening 15. In other word, pressure P2 may be larger than
pressure P1in FIG. 2. The pressures P1 and P2 are the pressures with

20 which the grooves 14 are pressed onto the first or second grooves 6 and
7. These pressures and their size may be created and dimensioned by
the interaction between the locking members 12 and the first and second
housings 11 and 13.

25 This improved engagement between on one hand the grooves 14 and on
the other hand the first and second grooves 6 and 7 may have the
technical effect of improving the holding/coupling force of the coupling
device. This because all, rather than only a few, of the grooves 14 that
engage with grooves of the first or second grooves 6 and 7 do so firmly.

30 This female member in combination with the male member, the pin with



20According to one enbodi nent, the mal e nenber 1 conprises an el ongate bar
2 wthout a netal bar 25, but with an over-nould 3. The elongate bar 2 in
FI G 4 mawyobkeixaeiske ended, conprising a first end 4 an#c/Geoondi®nd 5 and
a central portion 9 between the first end 4 and the second end 5. The

el ongate bar 2 may have an O-profile, or ,any other profile, such as 25for
exanpl e a square profile or any other polzggonal profile. A cylindrical
profile is a preferred enbodi nent. The el ongate bar 2 conprises first
grooves 6 around its circunference at the first end 4 and second grooves 7
around its circunference at the second end 5. The first and second grooves
6 and 7 rr?y ﬁ%elm@atﬁaomgemg\wﬁz é’r’lmethfei elen%geone?:tbér ﬁﬁ,yreaaevetfmed Ove(rj
an area of the cjrcunference of the el ongate r romthe 21 first end 4
to where the C8YRINGBYIPRY 8NPUgh ff&’zﬁ@oﬁ%ﬁ'cgﬂ@ @’I'%Hbé@é)%lgfngzmdtl"ﬁtéy-ar ea may be
| arger or smaller, and the illustrated area of grooves 6 in FIG 4 is only
one exanple. Simlar, the second grooves 7 nay extend over an area of the
ci r cunf er encAcobrdihg tebblegat endem@diment, theemede oramBen thespinpomaydree t he

over-moyl d 3 is, located on the elongate bar 2. Th rea. . nay, be | arger or
oval 1 erd ana proR e RC Oy GG 1S Bt eyl bt 28 i 41 Kiodials oo

exanpl e. The ngAhBaHIIida94r 2 RoPmMRE ikt ENtheRb MR, HCoRdronBaldes kaly e from the
first grooves 6 to the second grooves 7. 10As iflustrated in FI(% 8, the

el ongat e bar Mouiggd eotgpieseiongatedagr-melalic Ban? odgist Wil heyetthaltegivriealon 9 of

ci rcunt or enc & greRe I eEEoRABUERTG Bn et RE e $iB08D & FEEhe second
grooves 7 onsuLbe aehargakbmderis Rss Bxpensios thay abraleang@bepmaiaal | er, and the
illustrated area of the third grooves 8 in 15FIG 8 is only one exanple.

The thitld gr 68TwietglyrRyyt af kg Hs¢ Rétvep or Huee differant metariadmto or only
al ong one or ver-nmoul d 3 surrounds the
ci rcunf erencgﬁgg%f)ﬁgémﬁgl%%gﬁésaer g&g "the

The coupling device may comprise a combination of one male member 1
and one or two female members 10. Normally one male member 1

15 couples with two female members 10, one at each end. The female
members 10 may be pre-installed in the elements 20. When two elements
are going to be coupled and aligned, a male member 1 may be assembled
with each female member 10 in the elements 20.

20 According to one embodiment, the male member 1 comprises an elongate
bar 2 without a metal bar 25, but with an over-mould 3. The elongate bar
2 in FIG. 4 may be double ended, comprising a first end 4 and a second
end 5 and a central portion 9 between the first end 4 and the second end
5. The elongate bar 2 may have an o-profile, or any other profile, such as

25 for example a square profile or any other polygonal profile. A cylindrical
profile is a preferred embodiment. The elongate bar 2 comprises first
grooves 6 around its circumference at the first end 4 and second grooves
7 around its circumference at the second end 5. The first and second
grooves 6 and 7 may be a series of grooves. The first grooves 6 may

30 extend over an area of the circumference of the elongate bar 2 from the



central portion 9 thereof. The over-nould 3 may extend around the 20

el ongate bar 2 fromthe first grooves 6 at the first end 4 to the second
grooves Avetotdmesecond end 5 of the el ongate bar 2. TheCTadBnatiascIoo
illustration of the over-nould 3 in FIG 4 is only an exanple, and the
over-nould 3 may extend over an area tha?1is | ess or nore than the central
portion 9. 25 In one enbodi nent, the ovef-nould 3 may surround the
circunference of the elongate bar 2 along at |east a part of the central
portion 9 in the elongation of the elongate bar 2. The over-nould 3 may
extend into the third grooves 8. In this way the over-nould 3 nmay assi st

t he el ongat e fibstrendiO2 td wheak theupverxrhallds3 lsdbcétédlcﬁMhefeloﬂigBte@apIZi ng devi ce.

Pulling forc actin n the elongate b |s rebytransformedlnto
acting on bot'het#E&a %\héﬁ FOEHPT 3MA g R tg@é'ﬁ’ a@a mreeye% Rd" hol di ng

force of the ggunlid BlydsHd Efarhdlel "SA4Edne SEBGNG Bkdcﬂ/e@rf’ t5edeiiy have a

profile that is not symetric. In one € i ment,” one SI he groove
may be per pelwecah area of theecieounsfeBiaef oftthe edﬂngajaber Bdron2 thePsetﬁcmdabI y, this

si de of is facjin outvvar from,t ddl e of the_.el.ongate bar 2
Covr ds & he BRAS o el bEIREIOHA & 6%bd Sahe Sdhdtie bR 2r i very be
angl ed nore %ﬁ*eéﬁ%‘-ilbé"%rrgéyorasmél%rt Qﬁ@ﬂﬁéﬁ‘lbsﬁéﬁeﬁ%reﬁfof@%tﬁ\ﬁ&rﬁﬂ Frg axial
stretch of the el ongate bar be achi eved when the over-noul d 3 extends

into the grodvieonbf Olﬂeléxéﬂn@f&ga'ﬂée pantral. pQFHOImHénQYrﬁétﬂnﬁl@iOng thee el ongate bar

The. over- moutl borg yebE st AR TR e Honfoda i ol ongat o bar 2.

The over-noul d nay be made of any suitable material. In one enbodi nent the
el ongate bar 2 over-noul d are not made out of the sanme material.

For exdl e, Aswléu%raiﬁgm EIGa?, tize@@ngﬁée@aag B8y ORPFise tived BraQyes &uch as
| on, whi| |
nyl on, while i 1S i HHHJndg ﬁf elBﬁ £‘(Fqﬁhave el @;@—RES%%'@%;( €ss

expensi ve than e first terl a ni ca ect of a
nore cost ef fext&no\/@/erwpdaneag)fdbalccreuwwerbncelof traseldnatedvar® fromctee An

exenpl ary e odlrrent of .a _femal e nenber 10 illustrate FIG. 4 25 to
7 and has bedFPI@reRY&R IO HISo9REONFHITOPYRRK © %9”&@3%% fE& a first

housing 11 ¢ bémgeaar%gn%mgﬂéﬁh{;%sfr% yﬂe%%ftthstrﬁr@gﬂﬁ;\@s%aih 2. The

femal e nenber can be“used wt ongat 2 or the hon-netallic bar
2. Simlaar t&la@b8veoenlyand examnlg nigrebidnire groowesy 8 oeayc extendwvedtrmuch t hat t he

grooves 14 1 nteracl {gHReond ! APASRS one or more parts thereof.

The over-mould 3 surrounds the circumference of the elongate bar 2 at the
central portion 9 thereof. The over-mould 3 may extend around the
20 elongate bar 2 from the first grooves 6 at the first end 4 to the second
grooves 7 at the second end 5 of the elongate bar 2. The schematic
illustration of the over-mould 3 in FIG. 4 is only an example, and the over-
mould 3 may extend over an area that is less or more than the central
portion 9.
25
In one embodiment, the over-mould 3 may surround the circumference of
the elongate bar 2 along at least a part of the central portion 9 in the
elongation of the elongate bar 2. The over-mould 3 may extend into the
third grooves 8. In this way the over-mould 3 may assist the elongate bar

30 2 to take up axial stretch/play of the coupling device. Pulling forces acting



30cl oser to the first and second ends 4 and 5 of the first and second
grooves 23 6 and 7 than with grooves closer to the central part 9 of the
el ongat e wano/o4biseeby t he overall interaction of firstpramGBReCiaFMogr ooves
6 and 7 with the grooves 14 of the | ocking nmenbers 12 inproves and thereby
the coupling force of the coupling devicgzis i nproved. The interaction is
the 5 engagenent between on one hand thé“grooves 14 with on the other hand
the first and second grooves 6 and 7, respectively. The grooves may be
recesses, individual concentric rings, or threads, or discrete recesses.
The grooves on the nale and fenmal e nenbers correspond to each other so that
Lhey can epgi@gahﬁmlbmgmelbemhehevétg/ teamesfoened mr’iagralrtmg on dadle the 13 gI’]E)OVﬁ may
ave a profi that is_not nretric. In one enbodi ppnt, one_side of the
first and sefsM9ae 8B8VELNd tBé&VSir'r%R}J"Bé- d’i‘?r QM&P%?}PE”Q foreeef g s 30 of the
el ongat e bar P rably; L§qSi de of the grove is facing outwards from
the mddl e ongRgﬁgﬁgwggﬁimgg?bgdtomards the ends of the el ongate bar 2.
This side could alternatively be angled nore or | ess. The 15 grooves 14 of

the fe e ef, . have correspondi ng, profi.le to engage the first and
second gt oovd DS EOO\Fe<B0Y VS 3 ipals, HEt s it AR e eci e

i ncreasi ng t kensadipleht HriesiWBesT thBQreBlE nidbé QERbendTBINBE kS tHER¥xiBE30

achi eved. 20The engagenent between grooves "14 and the first and second

grooves 6 an@f theelongatebangaPseiesably, thig/side afdae gsenshistfaaingtndwgrdsoves 14

Firat and sedsnitEaflodt oyt SiorRiopts SRaRE wliehda Y MY SRuBe®Rlr +° han
with grooves ¢l op@ig $iget bsulg ealtarabtivsy thomryled rhoe e dsgat eHeasby?.a 25Such
configuration of the |ocking nenber 12 may be nade by arrangi ng grooves 14

that ar'd® fur te@micalgjiect sheeuiemsinpiyial sietdset theslangalgi RArdbMel k/met ry
of the feml %cﬁ%@’earwrﬁé}fﬂwee%?é’r‘-’r%u%%Q?énd%riﬁtocﬂhgs Wﬁb"r‘me‘)&%ﬂbg% 15. The

axis 30 of symetry o emal e ‘menber 1I's coaxl an axis of the
el ongat e nmembar 22 when the nal e nenber 30engages with a fenale nenber. The
axis 30 is illustrated in FIG 5. 24 Alternatively, or additionally, such
configuration of the |ocking nenber 12 may be made by causing a hi gher

radial_pressi; 9082 ABoginaeThel diohBle B 2Nl 1R mdt@iodt ATIBR. oRRNT ng 15

than radi al pressure Pl on grooves~14 that aré closer to the opening 15. In
ot her vidrd, plagaiedaP2 may e estradednytdnanTpe everneold 3 malyl @ ntadeThe

DS s P ol il BB WSl B3F " TE SIPMERo T heg i Pr ool
made of any suitable material. In one embodiment the elongate bar 2 and
the over-mould are not made out of the same material. For example, the
elongate bar 2 may be made of a first material, such as nylon, while the
20 over-mould 3 may be made of a second material less expensive than the
first material. This will have the technical effect of a more cost effective
coupling device with increased holding force.

An exemplary embodiment of a female member 10 is illustrated by FIGs. 4
25 to 7 and has been disclosed above. The female member 10 may
comprise a first housing 11 comprising an opening 15 for receiving the
elongate bar 2. The female member can be used with the elongate bar 2
or the non-metallic bar 2. Similar to above, the locking members 12 may
be configured such that the grooves 14 interact deeper with grooves

30 closer to the first and second ends 4 and 5 of the first and second grooves



This i nproved engagenent between on one hand the grooves 14 and on 10t he

ot her hand the first and second grooves 6 and 7 may have the technical

ef fect ofworegproomsesg t he hol di ng/ coupling force of the ceampldBrgiidsvicee. Thi s
because all, rather than only a few, of the grooves 14 that engage with
grooves of the first or second grooves 62§2d 7 do so firmy. 15According to
at | east one enbodi nent, the nmale nenber y be produced by firstly
extruding the elongate bar 2 fromnylon and secondly injection-noulding the
over-nould 3 onto the elongate bar 2. This will have the technical and
econom cal effect of providing an inexpensive yet strong nmal e nmenber,
because such Gaanth¥ ehammﬁergrbevé&eleserxuoetheiceatraDpfaIa@ cf thaletonyatbear 2nde

conpletely o 0 | on. he coupling device nay conprise a, combinpation of
one nale nme e&y oygrall d"r‘tef%,%l‘b?ff%!rét %iﬁ@?@)(dlerowsﬁr@a@mwdw@ ﬂtﬁ e
menber 1 coupy f femal e
25 menbers 1@r8§vé’§ 2&18?2%'8?@ m%ﬁ?@]%@eﬁ%ﬁd ﬂ?&\%ﬁgﬁﬁ?&gt}glﬁ nts

are going tofdmec@tﬁptfmd caongbling i gamde & nedpgovashberlhe riagera@icassientl‘laad with
h fenal b the el t 6

S but o Bhe orgageweny bBpiekn,oh SiEMand BiesuPovas 1wl pR iR RhahSRNET, o ©

out war ds. Thenrws Rt sé’cforid@rdo%g'mgnméééecl@e!fyl TR ighbSbsehagtdecal |y

whi ch forces the matlrgg grooves 14 to engage t rst or second grooves 6
or 7. No bre&kegfsesr indwdyal coneeritic srints, i org threedsh by diseraies 6eedsseRi s

| ooki ng t e RPeooBite B MEmaleSadd EHRS helidhS teResbofld 0 o dudl, e
in the sides sefthbhigeyRydpesifgadfe ME¥emdenbe infile MRIEFe R eierdbérsOrEdxt Ny
pull ed out. Once inserted, the nale nenbers 1 can only be renoved froma

fenmal e &meQrQ@/WN W@r@ﬁfoﬂ@(ﬂﬂﬁﬁ'é@pt aymmetiie+ yn ong Qiﬂb%ﬂ'men"i'rfé‘%yst em
mober s wi th RO o anr Ggorr droRE B P ) F DerbLAARlEr itne O1 11 N9

axis 30 of the elongate bar 2. Preferably, this side of the grove is facing

outwards from the middle of the elongate bar 2 towards the ends of the

elongate bar 2. This side could alternatively be angled more or less. The

15 grooves 14 of the female member may have a corresponding profile to

engage the first and second grooves 6 and 7, respectively. Hereby a

technical effect of increasing the coupling between the male and female

members may be achieved.

20 The engagement between grooves 14 and the first and second grooves 6
and 7 of the elongate bar 2 may be made such that the grooves 14
engage deeper, engage with a smaller tolerance, with grooves closer to
the first and second ends 4 and 5 of the first and second grooves 6 and 7
than with grooves closer to the central portion 9 of the elongate bar 2.

25 Such configuration of the locking member 12 may be made by arranging
grooves 14 that are further away from the opening 15 closer to an axis 30
of symmetry of the female member than grooves 14 that are closer to the
opening 15. The axis 30 of symmetry of the female member is coaxial
with an axis 30 of the elongate member 2 when the male member

30 engages with a female member. The axis 30 is illustrated in FIG. 5.



menber, has high tensile resistance with hardly any axial stretch. This pin
15 alone or in conbination with the fenmal e nenbers, sockets, inproves the
coupl i ng woadoradeses its nmanufacturing costs. The i nvenrcomGB2hasefoore, is
wel | adapted to carry out the objects and attain the ends and advant ages
mentioned, as well as others inherent th rein. Waile the invention has been
described and is defined by reference to 6art|cular preferred 20 exenplary
enbodi ments of the invention, such references do not inply a limtation on
the invention, and no such Iimtationis to be inferred. The invention is
capabl e of considerable nodification, alteration, and equivalents in form

and functi onAl@snativiely, @¢ additionaliatehasodifigaration of kind Icmliirigmtah&)qmarzti nent
arts. The descri pbed eferred enmbadj nrents of the invention t%la
exenpl ary onlAY B&@ag&by,6aung aUuygheragial Pressis fe o gqueﬁ et on.

Consequently,ar(gr RSHHdM4RHy fPé‘rn'tﬁ 'dﬂ)bﬁl?ﬁ;e% tarP@didl ré rQW%r’i’éréﬁ]ﬁ%sSCOpe of

t he appended cl ains, giVving fu cogrnil zance to equivalents i respects.
WO 2012/ 04603ZR0at mz@QSErGEJIQGOp%m@LW MEB other V\@)rd Arpssured?2 enaydespl i ng

devi ce, the |n c |S|n ate non- c bar 2 having a
frrst et s, oebBERPERHTS PLInEIG S AT B OTeuRCO PLATEhRR 26 Fong | he

el ongat e nonpm@éswrég w.thfwh.ah thé gﬁio@équéﬁ% drewé!@bﬁl@ thBeirét drsdeceRd 4, and
second grooves 6 towards the second end 5; an el ongate netal bar 25

encl osed in gheowisdhgade non-netal lic bar 2 wher ein 10t he el ongate netal
bar 25 conprises indents or protrusions, or both, on its surface and the
i ndents or protrusions, or both, engage the eIongate nonnetal lic bar 2.

This improved engagement between on one hand the grooves 14 and on
10 the other hand the first and second grooves 6 and 7 may have the

technical effect of improving the holding/coupling force of the coupling

device. This because all, rather than only a few, of the grooves 14 that

engage with grooves of the first or second grooves 6 and 7 do so firmly.

15 According to at least one embodiment, the male member may be
produced by firstly extruding the elongate bar 2 from nylon and secondly
injection-moulding the over-mould 3 onto the elongate bar 2. This will
have the technical and economical effect of providing an inexpensive yet
strong male member, because such a male member is less expensive

20 than a male member made completely out of nylon.

The coupling device may comprise a combination of one male member 1
and one or two female members 10. Normally one male member 1
couples with two female members 10, one at each end. The female

25 members 10 may be pre-installed in the elements 20. When two elements
are going to be coupled and aligned, a male member 1 may be assembled
with each female member 10 in the elements 20.

In use as members 20 are urged together, the pin, the male part 1

30 engages in the opening 15 of the socket, the female members 10. The



2. The pin according to claim1l, wherein a dianeter d of the elongate
15metal bar 25 is in the range of equal to or nore than one third of the
di anet er Woabhi1zdieosel ongate non-netal lic bar 2 and equal pCo/GB201188$900 han
fourteen fifteenths of the dianeter D of the elongate non-netallic bar 2.
3. The pin according to claim1 or 2, wh«i ein half the difference between
20the axial length L of the elongate non<itetallic bar 2 and the axi al
length | of the elongate nmetal bar 25 is less than a third of the dianeter
D of the elongate non-netallic bar 2. 4. The pin according to any one
of the preceding clainms, wherein the 25di aneter D of the el ongate

non-net al | i c fikstr o2 sexoR0, gdvesr646r Mmabntt the groaves et4d wfothet keckiigpngat e
metal bar 25 is The

Claim 4 whor@ DR Al eRbladiaDLpubars The plovemeg oighe lakng |
w0 20121 0as0SSEER REER I THUIRY TS EM Futh foros tne Bhath oo TRE R Y ohe
precedi ng cl &ngageviher &ish darhgedamdegtaoves HGrat 7usiNenbreakaggr oovdasnads?. The
pin accq:{ di n%c%grsacrllgrirﬁjgn%sgému}ebgéa%%eedéfn t%isC*‘IgJ(igﬁity.mﬁEaeli)gkiﬁg emembers

12 engage surrounding housing 11 and 12, locking the male member 1 of

the coupling device into the recesses formed in the sides of the members

20 preventing the male member 1 from being pulled out. Once inserted,

the male members 1 can only be removed from a female member 10 with

10 great technical difficulty, if at all.

The system and method discussed above provides a coupling device
suitable for joining members with a high coupling force. The pin, the male
member, has high tensile resistance with hardly any axial stretch. This pin
15 alone or in combination with the female members, sockets, improves the
coupling and reduces its manufacturing costs. The invention, therefore, is
well adapted to carry out the objects and attain the ends and advantages
mentioned, as well as others inherent therein. While the invention has
been described and is defined by reference to particular preferred
20 exemplary embodiments of the invention, such references do not imply a
limitation on the invention, and no such limitation is to be inferred. The
invention is capable of considerable modification, alteration, and
equivalents in form and function, as will occur to those ordinarily skilled in
the pertinent arts. The described preferred embodiments of the invention
25 are exemplary only, and are not exhaustive of the scope of the invention.
Consequently, the invention is intended to be limited only by the scope of

the appended claims, giving full cognizance to equivalents in all respects.



el ongate netal bar 25 is a threaded netal bar, preferably an ML2. 8. The
pi n according to any one of the preceding clains, further conprises an

over - noulwo2osums@andi ng a circunference of the el ongat eci@rtwsiabl i ¢ bar
2 along at |least a part of the centrale portion 9 in the elongation of the
el ongate non-netallic bar 2. 9. The pin according to claim8, wherein the
central portion 9 conprises third grooves 8; and the over-nould 3 extends
into the third grooves 8. 15 10. The pin according to claim9, wherein the
central portion 9 conprising at |east two sets of the third grooves 8.

11. The pin according to any one of the preceding clains 8 to 10, wherein
20t he el ongatGt AIms:netal lic bar 2, the elongate netal bar 25, and the over-
nould 3 are made out of different materials. 12. A coupling device
conprising the pin of any one of the preceding clains and a fenal e nenber

conprising: 25 g ii; hawl ng:; i 15 for receiving the
P second Ty bl B 2XBBIRG dEli e B Xor it nd 1o

pi n; a secon sing 1 housi ng 11; and | ocki ng
menbers 12 camplosgatg rgmemetsliddarf 2 hagmgaayfinst end 4h afsecenhd@nds®cond gr ooves

0 and T LS ELEISRD P Rock Mo Rl AP Rk gp ! oX1 Pl ¢ anc
2012/ 046052P@ﬂt%9\1éd Padwadis3Be first end 4, and
second grooves 6 towards the second end 5; and
an elongate metal bar 25 enclosed in the elongate non-metallic bar 2;
wherein
10 the elongate metal bar 25 comprises indents or protrusions, or both, on its
surface and the indents or protrusions, or both, engage the elongate non-
metallic bar 2.

2. The pin according to claim 1, wherein a diameter d of the elongate
15 metal bar 25 is in the range of equal to or more than one third of the

diameter D of the elongate non-metallic bar 2 and equal to or less than

fourteen fifteenths of the diameter D of the elongate non-metallic bar 2.

3. The pin according to claim 1 or 2, wherein half the difference between

20 the axial length L of the elongate non-metallic bar 2 and the axial length |
of the elongate metal bar 25 is less than a third of the diameter D of the
elongate non-metallic bar 2.

4. The pin according to any one of the preceding claims, wherein the
25 diameter D of the elongate non-metallic bar 2 is 30, 38, or 45 mm and the

diameter d of the elongate metal bar 25 is 12, 20, or 27 mm, respectively.

5. The pin according to claim 4, wherein the elongate metal bar 25 is an
M12, M20, or M27, respectively, preferably with the grades 8.8, 4.6, or 4.6,
30 respectively.



wherein the | ocking nenbers 12 being configured such that the grooves 14
engage deeper with grooves closer to first and second ends 4 and 5 of the
first andweecmmdemrooves 6 and 7 than with grooves cl osecTigB20hi@semnt r a
portion 9 of the elongate bar 2. 13.27The fenal e nenber of claim 12,
wherein the configuration of the |ocking nmenber 12 is made by arrangi ng
grooves 14 that are further away fromthe opening 15 closer to an axis 30
of symetry of the fenmal e nenber than grooves 14 that are closer to the
opening 15. 14. The fenal e nmenber of claim12 or 13, wherein the
configuration of the |ocking menber 12 is nmade by causing a higher radial
pressure on grooves 14 that are further away fromthe opening 15 than

grooves 14 that_are closer. to the opening 15. 15. The fenmal e nenber
accor di ng to6an-§hQ)H'é‘ Qﬁco{fﬂiﬁgé@éﬁbf@nfzofttﬁe PICGRENB LRI HV RSN K8 nenbers 12

are interconpesdfd |% one end. 2016. The fenal e nenber

according to any one ocp e c@fe% ?% to 15, wherein the first housing 11

and/or the second housing 13 conprises indents on the outside. 17. A
a.femal e menber, 25the male

| f
e ber oo 1o TEE PRy EacoBfpa e 8508 BHAUS RSksting GBI VaSroll Woond ond' 5,
and a cent r aloidiarid A e DBvehdRnidid PR oAl R112( I TSt grooves ©

towards the fi end 4, and second grooves 7/ towards 'the second end 5; and
WO 2012/ 046052PCT/ GB2011/ 051900 29 an over-nould 3 surrounding a

ci rcunferenc the el on ar 2 along at |east, a f the central
portion 9 |n%t ﬁ@"%P'&rﬁ&éﬁ’f‘gﬁég‘?%{‘Ké’”&%ﬁ%%?éé%?ﬁﬁgzaa\mga@ftﬂgﬁ he central
portion 9 corphiptRestdh dvbrdhedMeSsGro@itingbiterconaeraierldt tie exingats into the
third grooves 8. 18. The mal e menber according to claim17, wherein the

cent r al1Gor t NgA-Metdighars alpnatatiieqsita @Q@%Pﬂ%ceﬁtr&' pertian 9 i heooves 8.

elongation of the elongate non-metallic bar 2.

9. The pin according to claim 8, wherein the central portion 9 comprises
third grooves 8; and the over-mould 3 extends into the third grooves 8.

15
10. The pin according to claim 9, wherein the central portion 9 comprising
at least two sets of the third grooves 8.
11. The pin according to any one of the preceding claims 8 to 10, wherein
20 the elongate non-metallic bar 2, the elongate metal bar 25, and the over-
mould 3 are made out of different materials.
12. A coupling device comprising the pin of any one of the preceding
claims and a female member comprising:
25 a first housing 11 having an opening 15 for receiving the pin;

a second housing 13 attachable to the first housing 11; and

locking members 12 comprising grooves 14 for engaging with first or
second grooves 6 and 7 of the elongate bar 2, the locking members 12
being flexible and arranged within the first and second housing 11 and 12;



1019. The mal e nmenber according to claim 17 or 18, wherein the el ongate bar
2 and the over-nmould 3 are nade out of different materials. 20. The nmale
menber acwordixgedse any one of the preceding clains 17 PoT/GB2011/659900Wher ei n
the el ongate bar 2 conprises nylon; mseferably extruded 15nylon. 21. The
mal e menber according to any one of the preceding clains 17 to 20, wherein
the elongate bar 2 is an extruded el ongate bar and the over-nmould 3 is an

i njection noul ded over-nould. 20 22. A femal e nenber for a coupling device
conprising a nmale nmenber, the femal e nenber conprising: a first housing 11
havi ng an opening 15 for receiving an elongate bar 2 of the nal e nenber;

25a second heussreig tha |edKimg haphisers o X heing icoafiglredsueh that thangfobeski ng
menbers 12 caonprising grooves 14 for engaging with first or second grooves
6 and 7 of tHé @Qﬁg&éi@p&&r"‘”tﬂgrpﬁé% Gk%?hg? Wéﬁgaﬁi§e@9n%§nﬂ§4far&<$9fe and

arranged wit rﬁﬁé‘fi?‘s@%np!s%%n@’@?tﬁ\%%ﬁ:gnBWEHQNiM%@%gS%?os\é{P% i1 the locking

menbers 12 being contigure at the groov engage deeper with
grooves cl oseentral pontieh Savidhe @anghtebds24 and 5 of WO
2012/ 046;5052PCT/ GB2011/ 051900 30
13. The female member of claim 12, wherein the configuration of the
locking member 12 is made by arranging grooves 14 that are further away
from the opening 15 closer to an axis 30 of symmetry of the female
member than grooves 14 that are closer to the opening 15.
10
14. The female member of claim 12 or 13, wherein the configuration of
the locking member 12 is made by causing a higher radial pressure on
grooves 14 that are further away from the opening 15 than grooves 14 that
are closer to the opening 15.
15
15. The female member according to any one of the claims 12 to 14
wherein the locking members 12 are interconnected with each other at

one end.

20 16. The female member according to any one of the claims 12 to 15,
wherein the first housing 11 and/or the second housing 13 comprises

indents on the outside.

17. A male member for a coupling device comprising a female member,
25 the male member comprising:

an elongate bar 2 having a first end 4, a second end 5, and a central

portion 9 extending along the elongate bar 2, first grooves 6 towards the

first end 4, and second grooves 7 towards the second end 5; and



the first and second grooves 6 and 7 than wth grooves closer to the
central portion 9 of the elongate bar 2. 23. The femal e nenber of claim
22, wher ewvo 20te460pf | gur ati on of the 51 ocki ng nenber 12 pC3/grde/d3y900

arrangi ng grooves 14 that are further29away fromthe opening 15 closer to an
axis 30 of symetry of the femal e nenber than grooves 14 that are closer to
the opening 15. 24. The fenmal e nenber of claim?22 or 23, wherein the
configuration of 10the | ocking nmenber 12 is made by causing a hi gher radial
pressure on grooves 14 that are further away fromthe opening 15 than
grooves 14 that are closer to the opening 15. 25. The femal e nmenber

accor di ng t o aanveprodd 3$Iﬁr@jr&i|m@a2‘2rct1mf%ncé5)ﬂm eidmg‘etvabérozbid’n@ nmenber s
12 are interconnected with each other at one 26. The femal e nmenber
accor di ng t o 2hIRASHAPAS Ot thE CenianpoBionHinihe q}mtaém qfiae elongate basi ng 11
and/or the secqpd fpusi ng 13 conprises 20i ndents on the outside. 27. A
coupling deV|ée conprising a conbinati on of one mal e nenber according to
any one of clitzé genttaltporiidn Srodniptises tRitd gaoavedRyramdor two femal e nmenbers

accordi r)jg to tr?en %vgrr-]renomd § Ie(;I( erﬁsdsllrzﬂott%e]thlrg1 rgﬂlgloozvzestSO 26.

18. The male member according to claim 17, wherein the central portion 9

comprising at least two sets of the third grooves 8.

10 19. The male member according to claim 17 or 18, wherein the elongate
bar 2 and the over-mould 3 are made out of different materials.

20. The male member according to any one of the preceding claims 17 to
19, wherein the elongate bar 2 comprises nylon; preferably extruded

15 nylon.

21. The male member according to any one of the preceding claims 17 to
20, wherein the elongate bar 2 is an extruded elongate bar and the over-

mould 3 is an injection moulded over-mould.

20
22. A female member for a coupling device comprising a male member,
the female member comprising:
a first housing 11 having an opening 15 for receiving an elongate bar 2 of
the male member;

25 a second housing 13 attachable to the first housing 11; and

locking members 12 comprising grooves 14 for engaging with first or
second grooves 6 and 7 of the elongate bar 2, the locking members 12
being flexible and arranged within the first and second housing 11 and 12;
wherein the locking members 12 being configured such that the grooves

30 14 engage deeper with grooves closer to first and second ends 4 and 5 of



28. A nethod for producing the pin according to any of the clains 1 to 11,
conprising the steps of: WD 2012/ 046052PCT/ GB2011/ 051900 31

over noul dvogoidnacesbongat e netal bar 25 with the el ongat ecm@Bretalsisos bar 2
to formthe pin; and i nj ectiomonoul ding the over-nould 3 onto the
el ongate bar 2.

the first and second grooves 6 and 7 than with grooves closer to the

central portion 9 of the elongate bar 2.

23. The female member of claim 22, wherein the configuration of the

5 locking member 12 is made by arranging grooves 14 that are further away
from the opening 15 closer to an axis 30 of symmetry of the female
member than grooves 14 that are closer to the opening 15.

24. The female member of claim 22 or 23, wherein the configuration of
10 the locking member 12 is made by causing a higher radial pressure on
grooves 14 that are further away from the opening 15 than grooves 14 that

are closer to the opening 15.

25. The female member according to any one of the claims 22 to 24,
15 wherein the locking members 12 are interconnected with each other at

one end.

26. The female member according to any one of the claims 22 to 25,
wherein the first housing 11 and/or the second housing 13 comprises

20 indents on the outside.

27. A coupling device comprising a combination of
one male member according to any one of claims 1 to 11 and 17 to 21,
and

25 one or two female members according to any one of claims 12 to 16 and
22 to 26.

28. A method for producing the pin according to any of the claims 1 to

11, comprising the steps of:



WO 2012/046052 PCT/GB2011/051900
31

- overmoulding the elongate metal bar 25 with the elongate non-
metallic bar 2 to form the pin; and
- injection-moulding the over-mould 3 onto the elongate bar 2.



