11111112121211212122112121111211 * 59159* A Connect or Systemfor Structural
Fr amewor k Techni cal Field The present invention rel ates mmﬂmmﬂmm mm
system of a structural framework, the structural franmework m m of
a kind to be used for display structures or the like, the systefgenprising
a socket deVicgmhmittcr HWG Ve ddictara P F ek t 0 the socket devi ce.
The presenr—TﬂvEﬂTTUﬂ—Te&%%pECTHTTV—Uf‘aUVHﬂTagE“HS‘HTconnector syst em of
bar nmenbers by which the structural frame work is 10 built. Background

Di spl ay stﬁﬂ%&ﬂ%ﬁ? &¢hmonly used on a structural framework in make
shift events |ike exhlbltlons and road shows for displaying itens |ike

posters andHammiersently dverdtheorpasilatfaamwe kol eansdydicdned fusi ng
conventional material |ike wood and nethods |i ke bolt and nuts and nails.

These met hédd Bit& Iedb duraman s Ve arfth T4 G Con TRy © Ho WA S T 3 i ecent
years, tderg *%W&n%e% @er%ée@%’@ﬁ | ons, deyised, 49, redyce he tiye used to

construct 20 the franmeworks and 1ighter materials have been used e.g.
al um ni um the system comprising a socket device and a plug device

that can be coupled to the socket device. The present
invention is especially of advantage as a connector system
of bar members by which the structural frame work is

10 built.
Background

Display structures are commonly used on a structural
framework in make shift events like exhibitions and road

shows for displaying items like posters and banners.

15 In the past, frameworks are constructed using conventional
material like wood and methods like bolt and nuts and
nails. These methods are labour intensive and time
consuming. However, in recent years, there have been many
innovations devised to reduce the time used to construct

20 the frameworks and lighter materials have been used e.q.

aluminium.

In US 4,646,503 (Brullmann et. al.), a set of construction
elements for erecting three-dimensional framework is
disclosed. The elements include hollow structural members

25 and assembly blocks. To assemble the structure, a
projecting head at an end portion of a structural member
is latched within an opening of an assembly block and
secured by a movable locking wedge activated by a
jackscrew placed transversely within the structural

30 member. Although Brullmann may have reduced the time

required to construct the structure and also the weight of
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In US 4,646,503 (Brullmann et. al.), a set of construction elenments for
erecting three-dinensional framework is disclosed. The el enents include
- hol l ow structural nmenbers 25 and assenbly bl ocks. To assenbl e the
structure, a projecting head at an end portion of a structural nmenber is

l'at ched wi tdHen rit copeni NG 1 aveassidblor ack reith sacured-dy.ia dvabl e
| ocki ng wedge activated by a jackscrew placed transversely wthin the

struct ur al 0 sisieyableAlantuth Er HinearP feBp aiile rdtfucdd udtelns Mg equi r ed
to construct. the structur nd .al th j.ght - - .
1111111111&f1f?ﬁffff11fff 1%1@1‘%‘%{1@%@&{%% S M%e invention

of Brul | manreddd 1do refiires e cansidarahl ammuditt iafn,t iBwiltienassenbl e t he
structure due to the intricacy in ti gchteni ng the screw to drive the wedge

to secur® tHe TG BB N &fitGE - SRYGRa? MM fe MBFTS be
robust enougly tRmiddhsiand e herd i and dempnd ng scanditdans Jound in

make shift events as the jackscrews nay be |ost after numerous tines of use
and render Jjtatksstiranst ureey Urssafestf arf iese nuRgndey | tintes usfe wie tagwl s to

assenbl e and %l sagﬁsﬂerrbl e the structure f'osr tine- E1uOrt onrsurg'hneg uv\s/heenoytsgteed in

. er e structure unsate uge. e
setting up THE i splay’ stiuctiur 6% ¢t ucial" o save time and hone

costly exhidydlison s panasnb Ik pirchld saddwnass ey |9 wmith i siasseintd+4 ng  of
t he di Sfl ay structures require considerable ampunt of strength. 15 However,
in event® [GRSUBIHIDIIVhSRARF ridhP o UR WsuIY B BeridfiUGt it f the

structures jcan, be easily assenbled oy digassebled sg thati an ayer age
person is ajlgsiaer&tol 0 so w thout rmccﬁ{asm st'ant. As such, di sp lay structures
| i ke that ofpaBrad. mann which require certain 20 anmount of strength to

assenble, e.g. tightening of countless nunber of screws, would be difficult

to be assemt8d,iMe ALESENMsdVEMN] OhFeeks dQ M OM S8 @ GRNNBGLPI, Syst em

structures require considerable amount of strength.

15 However, in events like exhibitions and road shows, it
would be beneficial if the structures can be easily
assembled or disassembled so that an average person is
able to do so without much assistant. As such, display
structures like that of Brullmann which require certain

20 amount of strength to assemble, e.g. tightening of
countless number of screws, would be difficult to be

assembled.

The present invention seeks to provide a connector system
of a structural framework to construct display frameworks
25 or other framework structures which is quick and easy to

assemble and yet reliable.
Summary

According to the present invention, a connector system of
a structural framework and structure member including

30 members of such connector system are provided.

The connector system basically comprises a socket device

and a plug device that can be coupled to the socket
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of a structural framework to construct display frameworks 25 or other
framework structures which is quick and easy to assenble and yet reliable.
Summary According to the present invention, a connector systemof a
structural framework and structure nenber including 30 nmenbers of such

connect or  SYsi:eIm arg Praydidad. adhe Lomeaidls ystamdasiaaldyg canprd ses a
socket device and a plug device that can be coupled to the socket device.
The socket siewede nentdaudeisn arneoH@rkdrousiumgirand tEhes ookete tremdbgrer nit he

socket housi,ng, the sqcket, nenber, in the socket hausin avi a coupling
ol 6 bor derdt B A H et T 1Y e Site Herore AT S SB6kbt ol & of
5 non-Ci r clleifa iGTOSSySEICT IHE  ddek SO Gkaib ol ey wiripaseshd i@ 1 1d afce behi nd
a coupling hole. The plug device conprises a plug nmenber and a coupling

sl eeve, i heqluy rmnser ¢red rdignf opl uddoychdtathdle ddprirddaln s i dabl y
inserted int.o e c i sl eev t inc 0. ex ed. g end
portion axirHa SItg/anjpcreo})bec llr{r:cg u O%oqellzr@r}%a%laee'nﬁ péoﬁjtdlsls%ad;%‘;jt e ééoo pﬁdﬁi%gysl eeve
and havi ng a plary cignted ararct as seagetiron desdwgned e glidg imdbdhe socket

hol e of the socket menber. The free end portion jincludes at |east one

radi al | ockifg 4w radiatd fciﬁlbj%ti ng’ 1@’%%%& ontdab it er peripheral
surface of jihefvee A0d RAUd | QLEFiddhes QU i1 Sdeave pnd,ayvifg a limted
circunferential width preferably equal to or smaller than half of the

ci rcunf &0 ere¥rdsdermituy ofnd o miut@r goeld pheredo gtfiaee oft tdfe o rieeeeend
portion. The coupli.ng sl e is 20 designed to axi.ally be displaceable
relative onenteﬁeD pﬁtulgoqqneorggt\r/hebe(iou glnlnag r'elease apno&s(il}a}volnngdnad naorgoupl i ng
position. Tedules entbporddaniad ddel rouplddngr il eeve idrd usdaeetof the

| ocki ng nose axially fits through the coupling hole of the socket housing
when the cdlg mf e sket imakens Tha dae pod (RO 1 dhd T He 3%t ai ner

wal I i ncludgs @ dackifng perid o Jadial 1ne 4 o £6itd ng, QyrJadi@lp proj ecting
| ength of the | ocking nose into the coupling hole. The plug body and the
coupl i ntp sleeswaidicl e axialtcamawener s ergagiaws edlch ot ered eroboper at e
upon a rOt%%é¥}ég g?%ﬂ&?“édé&%ng sleeve and having a limited
circumferential width preferably equal to or smaller than
half of the circumferential length of the outer peripheral
surface of the free end portion. The coupling sleeve is
20 designed to axially be displaceable relative on the plug
member between a release position and a coupling position.
The free end portion of the coupling sleeve inclusive of
the locking nose axially fits through the coupling hole of
the socket housing when the coupling sleeve is in the
25 release position, and the retainer wall includes a locking
portion radially projecting by radial projecting length of
the locking nose into the coupling hole. The plug body and
the coupling sleeve include axial cam members engaging
each other to cooperate upon a rotation of the coupling
30 sleeve for said axial displacement of the coupling sleeve
between the release position and the coupling position so
that the plug end portion of the plug member can be fitted
into the socket hole of the socket member while the free

end portion of the coupling sleeve inclusive of the



30 sleeve for said axial displacenent of the coupling sleeve between the
rel ease position and the coupling position so that the plug end portion of
the plug nmenber can be fitted into the socket hole of the socket nenber
while the free end portion of the coupling sleeve inclusive of the | ocking

nose is inseidieithd Medghi 4 hien SOt d Nth Al gh 11RO dhgp soeketohwusitg, and the
| ocki ng nose is displaced towards and agai nst the |l ocking portion of the

ret ai ner vveﬂﬂe (ﬁoctl‘h?et sfmkfeltnm%%gtmﬁ)olfp%}ﬁwmm@ﬁfg ks raisriaced rotation
of the pl “gct £ "’}ﬂ g 1 r?{tCk&%e dfé’él&en - EA5E O 9L aldony Oérthe plug
AR TS 4 K s

devi ce rel devi ce, | ocki ng noses are
di spl aced twacloup el:}teh@scScO}Cé@thdm/im@ u;ﬁwmvardﬁdearqug X, reelestyi wnd yet
reliabl e connector system 10 Brief Description of Drawi ngs The invention

will be betidrdUitierat dotf 11 réf ekeh @ d o- theS et I%%I‘”d"&crﬁﬁl on when
consi der ed d 1 L0y UNCLi oM & A Eﬁ.@sggﬂfb |4 a5 té@%@%@ﬁ%@%@%é heocket

acconpanyi ng draw ngs, 1 n which: Ig. 1 shows a perspective view of an
enbodi nent ddviceomnectlort syist eigpcHy Bostmwsra mpsmdv@owcewkﬁ t he

enbodi ment in Flégc ],Ehe@ln%%dle@%ﬁ‘fﬁ?smz% Ulckl ea%ywq%%fet showns 2

per specti ve VI eéw 0 i A awn ar rangerrent
Fig. 4 shows(;ranecdmls -seetdnal view of the enmbodinment in Fig. 2 along line
A-A; Fig. 4A shows a perspective view of a framework of t he

g(r)]gngg£ 9%%%&_{7}#%1%%%%?? %ppggn‘_?‘#org%s menber in 25a rel ease position and

The invention will be better understood with reference to
the detailed description when considered in conjunction
with the non-limiting examples and the accompanying

drawings, in which:

15 Fig. 1 shows a perspective view of an embodiment of a

connector system;

Fig. 2 shows a perspective view of the embodiment in

Fig. 1 in a release position;

Fig. 3 shows a perspective view of the embodiment in

20 Fig. 1 in a withdrawn arrangement;

Fig. 4 shows a cross-sectional view of the embodiment

in Fig. 2 along line A-A;

Fig. 4A shows a perspective view of a framework of
the connector system in Fig. 1 with one bar member in
25 a release position and one bar member in the coupling

position;

Fig. 4B shows a perspective view of the framework in
Fig. 4A with both bar members in the coupling

position;



Fig. 4B shows a perspective view of the framework in Fig. 4A with both bar
menbers in the coupling position; Fig. 5 shows an expl oded view of the
socket device in Fig. 1; Fig. 6 shows a cross-sectional view of a socket
device in Fig. 1 or 3 along line B-B; 5Fig. 7 shows a cross-sectional view

of plug device aliong g hegdiNarlCdxdibddd -vidw Ot heA shows: aledieriface
view of the enbodinent in Fig. 1 between the socket device and bar nenber;
Fig. 8 shows a fiient i ew of a plug nmenber of the 10enbodinent in Fig. 7;
Fig. 9 shows a top view of the plug nenber in Fig. 8, Fig. 10 shows an

undersi de view aof; 4 he pig deMeloddl fd &1 dhal view of didghcidk shows a top
view of the coupling sleeve in 15Fig. 7;
device in Fig. 1 or 3 along line B-B;

5 Fig. 7 shows a cross-sectional view of plug device

along the line C-C in Fig. 3;

Fig. 7A shows an interface view of the embodiment in

Fig. 1 between the socket device and bar member;

Fig. 8 shows a front view of a plug member of the

10 embodiment in Fig. 7;
Fig. 9 shows a top view of the plug member in Fig. 8;

Fig. 10 shows an underside view of the plug member in

Fig. 8;

Fig. 11 shows a top view of the coupling sleeve in

15 Fig. 7;

Fig. 12 shows a sectional elevation view E-E of the

coupling sleeve in Fig. 11;

Fig. 13 shows a longitudinal cross-sectional view of

coupling sleeve in Fig. 11 along line F-F;

20 Fig. 14 shows a front view of the embodiment in Fig.

2;

Fig. 15 shows a cross-sectional view of a release
position of the embodiment in Fig. 14 across line G-

G;

25 Fig. 16 shows a front view of the embodiment in Fig.
1;
Fig. 17 shows a cross-sectional view of a coupling

position of the embodiment in Fig. 16;

5



Fig. 12 shows a sectional elevation view E-E of the coupling sleeve in Fig.
11; Fig. 13 shows a longitudinal cross-sectional view of coupling sleeve in
Fig. 11 along line F-F;, 20Fig. 14 shows a front view of the enbodi nent in
Fig. 2; Fig. 15 shows a cross-sectional view of a release position of the

embodi ment i n Filgg 14 sAGHRRS |érﬂ‘”en@a@ge%i5':drg>ss]—@e%"tq"é§1a@ frient of aweof the
enbodi nent in Fig.” 1; Fig. 17 shows a cross-sectional view of a coupling

position of the pdmtgocﬁemalme |EmCF|@ pABt 1o gf tBeshowseandeniigeged Fig.

cross-secti onal |ew g,e devi ce .an porutlon of tsh1 so%cket devi ce
T Ro 17 fuet Wepbi Mttegtne g (3l g s po 1 et BRI O3

shows an enbodi nent of Fig. 1 having a plug 5device at each end of the bar
enbodi ment ; Fi g.Fi20A I$hewmn 2l emtddmeritew foffitche lersodingerst pdfudri g. 7A

havi ng rel easabl |.at chin rtions;. Fi 20B sho an .el evation vi ew of
the embati ment @)F/E VR 7A %f&?hger‘fﬂﬁfhetlh%r S aSIB S i ng portions; 10and
Fig. 20A shows an elevation view of the embodiment of

Fig.7A having releasably latching portions;

Fig. 20B shows an elevation view of the embodiment of
Fig 7A having another releasably latching portions;

10 and

Fig. 20C shows a close up view of a coupling sleeve

with the releasably latching portions in Fig. 20A.
Detailed Description

The features described in an embodiment are not restricted

15 to that embodiment and may be used in other embodiments

Fig. 1 to 4 shows an embodiment of a bar member 300 and a
connector system 10 provided to releasably couple the bar
member 300 with up to five other bar members 300 to build
a structural framework (not shown). The connector system
20 10 of this embodiment includes a plug device 200 (hidden
in Fig. 1) in a hollow end portion of a bar member 300
which is of a hollow square cross-section and includes a
socket device 100. The socket device 100 is provided to
form a node point of the framework. Bar member 300 has an
25 elongated body 302 having first and second hollow end
portions wherein the plug device 200 is shown in Figs. 1
to 4 to be axially and rotatably fixed in one of the
hollow end portions of the bar member 300. A plug device
200 may also be fixed to each hollow end portions of the
30 bar member (see Fig. 19). In Fig.l, the embodiment shows

the bar member 300 coupled to the socket device 100 in a

6



Fig. 20C shows a close up view of a coupling sleeve wth the rel easably

| atching portions in Fig. 20A. Detail ed Description The features
described in an enbodi ment are not restricted 15 to that enbodi mrent and may
be used in other enbodinents Fig. 1 to 4 shows an enbodi nent of a bar

nmenber 300 QNG 18 P MRCHO o rSY SEEMHD dA @yl « & el gasahl Ye-g084de the bar
menber 300 vm'lt%h Jf?oto five other bar rre%e??j 00 to build a structural
framewor k @EIotg shivwpor thmn cotthedtisldesystadma ety gfentt s dibodli g

i ncludes a plu evi ce (hidden jn. Fig i | 1 end tion of a
bar menber @ﬁﬁg\ﬂ%\’c TS <or B hlorﬁeorvgesdqular?ceo (]:‘%hoesgs-ogecotl oo(rjle\%aln ilnc uﬂ es a

socket deviceaiphR).t NEh&S0GketbadeVioe ddGHe qyandtdetk+iad argo avHiage poi nt
of the framework. Bar nenber 300 has an 25 el ongated body 302 having first
and secohd "Holl &% &P lFomsdbniftferein the plug device 200 is shown in
Figs. 1 to 4 to be axially and rotatably fixed in one of the hollow end

portions ofrithe hahdmrhale IEhnd i tiG eendncel 20t myradlessdherdd et o each
hol-l ow end portions of the 30 bar nenmber (see Fig. 19). In Fig.1l, the
enbodi nent &bl d-hed BRIt BU0 'R e b thestmekeirdevitee 100 in a

coupl i ng pg&éﬂ&n-déﬂééﬂqmﬁpﬂﬂ @ig?.osj,t QN By expased Pdig end portion
220 (hidden) of a plug nenber 202 ot the plug device 200 is inserted into
t he socket medtesl Hbuto Loufdarddre dimrutmeinberl 800 tuditrteel socket3evi ce 100

which 5 will be explained |ater._ Fig.. 2 shows the connector_ .syst 10 in a
rel easeloposérﬁ“brﬁ‘aqqdbﬁlgt.l%n sHovs et 'balfn neHber® G Heased Fr g‘:ﬁet he
socket devigieglvide F@ an tde Wparhdeihers 300 die redatad aboe 45

degrees about 1ts longitudinal axis 304 10 fromthe position in Fig. 1. In
the rel easd Pogis idewWn hier plidgy devi ce 200 can be withdrawn fromthe socket
device 100 as shown in Fig. 3. Fig. 4 shows a rear view of the connector

system 10 i d.he relRase pasdt iwied romdidedhrk: @&forFi grstem AD shownd n Fig.
release position from line A-A of Fig. 2. As shown in Fig.
15 4, the bar member 300 is rotated about 45 degrees from the

coupling position of Fig. 1.

Fig. 4A shows an embodiment of the framework wherein the
socket device 100 is a node point between two bar members
300 wherein the two bar members are coupled to the socket
20 device 100 at right angle. One of the bar members 300,
which is aligned with the socket device 100, is in a
coupling position with respect to the socket device 100
and the other bar member 300, which is rotated 45 degrees
about its longitudinal axis and with respect to the socket
25 member (perpendicular to the other bar member 300) is in a

release position with respect to the socket device 100.

Fig. 4B shows an embodiment of the framework in Fig. 4A

wherein both the bar members 300, which are perpendicular

to each other, are both aligned to the socket device 100
30 and are in the coupling position with respect to the

socket device 100.



15 4, the bar nenber 300 is rotated about 45 degrees fromthe coupling
position of Fig. 1. Fig. 4A shows an enbodi nent of the franmework wherein

t he socket device 100 is a node point between two bar nenbers 300 wherein
the two bar nenbers are coupled to the socket 20 device 100 at right angle.

One of the darsywbens By . Which 4,5 Bld agedad tdedihe sarkeladepi ce 100, is
in a coupling position with respect to the socket device 100 and the ot her
bar menber @OGr wiaiet hiautiated U5 wWegrees aboutof tas dulrmgid udiafal Leaxi s and

with respect t.0 the socket 25 . nmenber er pendi r to.the other .bar nmenber
avi Six tcac s 5l“he cke(tp Jefvatcoet%e@smoacyi(ek%e daef\?iacneo% Fig.

300) isin'a rel%kasé position vmﬁworespec

4B shows anrsteipeodinenta lofowde-JuEinewprds ithditghr 4deniddr €500 ,bad .y t he bar
menbers 300, which are perpendicular to each other, are both aligned to the

socket devistReIF0 Y it adr el a5t RN RS TRy iosti Y ontadi thrdedisdct to the
ket devi in Figs. t devi h
socke eV'c%ﬁ%ﬂ%gn.g%%inm%}C & A fagﬁé,ot@, @@&ﬁeefvelfJﬁev'l% 300, has an

out er socket usi may be a cuboli d pro aving six faces.
The socket adenxdugel iIQ0 hmale b bf Trotdrerp lshaperdlratl B Imaws souptiderest t he

bar nenber 300, e.qg.. a 5 sphere havi at | east one sybstantially flat face
for couplimy, aofea’igajirbearstwagﬂe 1foagcgeo,ft £ SBET it lﬁhgsa]éhcoupl i ng
hole 102. The cuylig e 102 may he bordened by e rieicingss wal | 108 of

t he outer socket housing 101. The coujpl ing hole 102 in retainer wall 108
i ncl ude}0 a ciigr @iyl can tdentaa voan i dh 1acnz:g @fd kagteayte oIRCYSEcess portion

109, two or, 1hr.es ilgpg:lgﬁgre&diagﬂ_{@dieaa[é}y e%l%g{ire% laaroci‘é’lle he sane centre

portion 107 (see he recess portion esses at” | east the
radi al projeattwaord lyereptduraf tehee cgple nemose gaattowm |1dter (seandritdhe 7. shape
of the recess portion 109 preferably corres shape of the

onds to the
| ocki ng nosE' 206 G5 PG ™ vk KETTRES tde 168G g 296 axially fits
through the/eR8Sion length of a coupling nose (shown later) and the

15 shape of the recess portion 109 preferably corresponds to
the shape of the locking nose 206 in an axial view so that
the locking nose 206 axially fits through the recess
portion 109. In the present embodiment, there are four
recess portions 109 spaced from each other in

20 circumferential direction of the coupling sleeve 204 by 45
degrees and there are correspondingly four locking
portions 105 of the retainer wall 108 radially projecting
into the coupling hole 102 each circumferentially between
two recess portions 109. In the present embodiment, the

25 socket device 100 includes such a coupling hole 102 in
each of its six faces to allow coupling of a plurality of

bar members 300 to each of the faces.

Fig. 5 shows an exploded view of the socket device 100. As
shown in Fig. 5, the socket device 100 may include the

30 outer socket housing 101 and a socket member 104 in the
socket housing 101. The socket member 104 having a socket
hole 106 of a non-circular cross-section which is adapted
to receive the exposed plug end portion 220 (not shown in

Fig. 5). The socket housing 101 and socket member 104 of

8



portion 109. In the present enbodinent, there are four recess portions 109
spaced from each other in 20 circunferential direction of the coupling

sl eeve 204 by 45 degrees and there are correspondi ngly four | ocking
portions 105 of the retainer wall 108 radially projecting into the coupling

hol e 102 eathy ciq G esentipdd Y hedveede tivg NeLedss PREid Pnsadgy 4 n the
present enbodi nent, the 25 socket devi ce 100 includes such a coupling hole

102 in eacfploirailtist§8|©<f faresery, a@l@w%mfptu r@l@fseﬁ@lmbl?pwe(ﬁ bar
nmenber s 300 to ch of t faces an, exp | oded V|em10f t he

Fi .
socket devite 1 w%&?s?mwa|?P$¥et %%u?h soc& ?aneV|ce ﬁ?ﬁfh nmay i ncl ude

the 30 out eshgmcketg hosishange 104 md;aasoweﬂm@ewheloﬁemmmeoﬁoc}k@t
housi ng 101. The socket nenber 104 having a socket hole 106 of a
non- ci r cul HXRITTES elé& |WVWFP%W<P% Zefapt tﬁpqle%iwee rﬂeO%xJp%s@a 3t ug end

portion 220 (gt Sgac%@eo§ogl@t Ir}g?r;t%’lrv' [ a p t menber

104 of Fig. 5 may e cu es en the two halves jo rality
of -corners,5 eshpweitgid scarﬂdeisnnlmhrmtl]sw ehauirsg Xa ddovevterholdel Gooket

housi ng 101 can ave anot her s . J. Sp e as long as it allows the
recei pt of ?ﬁé@ dygdjﬁTdﬁ°h? ?ﬁ%?ﬁﬁ:gggi The socket hole 106 is on at
| east one of the s|x faces of the socket menber 104. Fig. 5 shows the
socket nenﬁEr drGivrhain N s s ot kagtd h@,l et HO) 6s arkestacte fiaoe 10J0 trieey Soeket

menber 104. shown Figs..5 and 6, the s devi ce be 10
Const Ut oo B TV Rf | B AT Tk B T ORASS P o G R e ST e b y
i nter connecd.ad ﬁ@%%lﬁ%@ﬂ@ﬂ%é@@e& cherbes 04 yd hie The cuboid
profile of the socket housing 101 may be split into halves at the centre of

the cuboi d StkaR WOTRT gl 0011 Enich. BN QO E@%ﬁ@e]te rousi Ry STERT nay
oS Bocom e ARCR AL Loll, [a6es pELARTEUAL L Lle ol face

cuboid socket housing 101. Each half of the socket housing

15 101 may have a complete face and four half faces
perpendicular to the complete face interconnecting the
edge of the complete face. The complete face has the
coupling hole 102 and each half face has a half of the
coupling hole 102. In this way, each half resembles a

20 -table top having four legs. When two halves are joined
together at the legs, they may be interconnected by
screws. The legs on one of the two halves may have a
tubular hole 101A within each leg and the legs on the
other half may have threaded holes 101B to engage a screw.

25 When the halves are held together, screws may be inserted
into the legs each having a tubular hole 101A and through
the tubular hole 101A and screwed into the threaded holes
101B in the legs of the other half. Alternatively, they
may be adhered together or snap-fitted together. As such,

30 the semi-circular cut-out on each half face may be joined
to another on the other half to form the coupling hole
102. Although the socket housing 101 may be split into

halves in the present embodiment, it may be split along a



coupling hole 102 and each half face has a half of the coupling hole 102.
In this way, each half resenbles a 20 -table top having four | egs. Wen two
hal ves are joined together at the |legs, they may be interconnected by
screws. The | egs on one of the two halves may have a tubul ar hole 101A

within each8g ik thed R0% O e Wdaledil fhdmsehave dhreaded ol es 1018

to engage a screw. 25 When the halves are held together, screws may be
i nserted iy tthefdeyledadte dag a tubul ar hole 101A and through the
tubul ar hol e 101A and screwed into the threaded holes 101B in the | egs of

the other haldhirNdrd nadd el Yhoddiayy My bes adhersd iageidifle 011 gnap-fitted

together. As such, 30 the sem -circular cut-out on each half face may be
joined to difst rackset temlpttherOhatdy taol Sorsntite aloup inglaolie a2 s<Al t hough

t he socket .housing 101 be split into halves in the present enbodi nent,
it may Esg stgﬁ t“4 orneg Oaémtp eannée“ﬁ?efr cled1n rlenhcaonéqvﬁilevrees btg}av\t/geanr% he centre of

t he cube antkladszasl ofidthereathesctid o ddeh soaket. U ngp1l01 is the
socket nmenber 104. The socket nenber 104 may al so split along a pl ane

across 5 t e8RS & TRl e A0P Y htle dral VIR 19k el a9 &1 askt v
| nt er conneglad J g HNES oG Naldprasenbl & ad @'&J@a\ﬂd?glgapur | egs.

The socket nenber 104 has a square hole on the conplete face an
r ect angul arcuurtcowutororeadt f e s it tdtateadr hald fresegenides dakald e 10

t op havi four |e nti aned above. To, attach t h hal ves of the socket
rrelrorbervil‘gg ttoéag&%velr :Sg gor I ?%@%eélvtdso&?q GG t erﬁtttc?gc\éi %%cft}hs degcri bed

for the socketvdwusi nthel o aboyenerdderied iejathdhe dadanas nmy de j oi ned
by adhesion or snap-fitting etc. In the present 15 enbodi nent, the half

socket menberes ey Il ThelhEnt defedatdie hye T otreetinrf ther Halg ssdiatt housi ngs
SUppor L1 ng KFHE L0 e Ol T qUSTy X S ng I AG AN S othard Tram
corner of the s isire dacedpr fal tadiale20. din edte grremantard from the _
o1 of or ably BRTEE T Sikh 17 VebF THR" TR S RN 0T A (AT on whi ch
al I ows the rsURRMd NG 3 MHEL Ghd10r b diet Haudelgh i1p@andquiaecorner of the
socket housing 101 when the socket
Further, each half of the socket member 104 may have four
supporting arms 110, each obliquely extending radially
outward from a corner of the complete face in a radial
20 direction outward from the centre of the socket device
100. The free end of each supporting arm 110 is preferably
pointed in such a way that it has a shape of a tetrahedron
which allows the supporting arm 110 to be rigidly held in
an inner corner of the socket housing 101 when the socket
25 member 104 is inserted into the socket housing 101 thus
holding the socket member 104 via supporting arms 110. The
supporting arms 110 may be made integral with the
respective corners of the socket member 104. To assemble
the socket device 100, the two halves of the socket member
30 104 are joined together and the socket member 104 and
supporting arms 110 may be inserted into one half of the
socket housing 101 whereby the socket member 104 may be
rigidly mounted within the half socket housing 101

supported by the supporting arms 110. Subsequently, the
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25 menber 104 is inserted into the socket housing 101 thus hol ding the
socket nenber 104 via supporting arns 110. The supporting arns 110 nay be
made integral with the respective corners of the socket nmenber 104. To
assenbl e the socket device 100, the two hal ves of the socket nmember 30 104

are_j oi ned J4tagat hey andk tihee sqekedt it dl0 angh y URPHddd G Arywin 10 may

be inserted into one half of the socket housing 101 mhereby t he socket
menber 104 trey fberst diadlfy pmmreacbw thy medres hef fs sovket (rhiuss gyl Oin

supported th sup or Subsequ t he he ha f of the
socket hou5| Qﬁ hancg §1e tsoocj: oeltn nﬁmsD qfl ?Qﬂ hat £ l &a%ﬁ y means

of screws (Wiathishawe lsrbcﬁteg: Kusisay tie HjWelzl'Sé)C‘&lﬁ_qipdm:rﬂi’tﬁj alif¥ds b]ewj gidly
fixed within the socket housing 101 by the supporting arnms 110. 5 Fig. 6

shows a S - se ti.onal VIEM/Of he 89¢ et deV|c 00 aI ne. B-B in
Fig. 10 %S 6ChS§V% i f HY°%, S‘?ch - Sbtkett 1ol e 1 qT)egcodsposed in a

di st ance belmmdaltdiﬁ; coitd iB¥R hiod erild2 1artsi: aBJ ganedsrtd)m hL31 coipl i6g drod e 102.
As -descri bed above t he socket nmenber 104 preferably having a 10 cuboid
profile maypasekat dichs ¥4&deR ik di wrrsadoketd HhRGaFe PEH e de hel d

in position Oy, SURPHIING @ Brd 10 havd g @ &ied rahgdriay %{@F@dl@zﬂd Ad gidly

held in a respective I nner corner of the socket housing 101. The socket
menber 104 dmy:zhebmi aabmreﬁlt@lmc@nkﬁmkmﬁ e1(14)6>ﬂé3ferake]a§chia‘\ezoeg and the
socket housi%g .1 . have a "four Ceave cl oyer" shaped hole on each face

as showt? i rf % SWb (P SrefmisEr ]1504fjrﬁa 413 orted By Suppor ti ng
arms 110 aachﬁﬁl r%)bﬁm oMy The 1sdpport iges & 18n Ik eudenesi fg ofings cor ner

of the socket ne 104 to an i nner corner 20 of the socket deV|ce 100
near est to 1He horifeg aftetheahedron shaped end rigidly held in a

respective inner corner of the socket housing 101. The
socket member 104 may have a non-circular socket hole 106
15 on each face and the socket housing 101 may have a "“four

leave clover” shaped hole on each face as shown in Fig. 6.

The socket member 104 may be supported by supporting arms
110 as described above. The supporting arms 110 extends
from a corner of the socket member 104 to an inner corner

20 of the socket device 100 nearest to the corner of the
supporting member 104 which the arm 110 extends from to
leave a space between the socket member 104 and the
retainer wall 108 of the socket housing 101. The obligue
arrangement of the supporting arms 110 allows an

25 unobstructed passage for the exposed plug end portion 220
(not shown in Fig. 6) of the plug member of plug device
200 to enter the socket device 100 to engage the socket
hole 106. The retainer wall 108 allows locking noses 206
(not shown in Fig. 6) of a coupling sleeve 204 of the plug

30 device 200 to engage against it when the locking noses 206
have been axially inserted through the coupling hole 102
of the socket housing 101 into the space between socket

member 104 and socket housing 101 in the release position
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supporting nmenber 104 which the arm 110 extends fromto | eave a space
bet ween the socket nenber 104 and the retainer wall 108 of the socket
housi ng 101. The oblique arrangenent of the supporting arns 110 all ows an
25 unobstructed passage for the exposed plug end portion 220 (not shown in

Fig. 6) of dhe Mdgimiheredfoplige deMig it o enter de sneket device
100 to engage the socket hole 106. The retainer wall 108 allows | ocking
noses 206 (A®tixhdditd ias Baplained katewuplioly shaavel R0 Df @hetpiaka 30

devi ce 200 .t.0 en '%e@ﬁ»il t 1'68 ﬁgﬁ%&%&%&z@?&ﬁe&@gaﬂ lave been

axially i nstehrete roug e ‘couplin e socket housing 101
into the spane beigwsssisoicdker nmenber 104 and socket housing 101 in the
rel ease position and are displaced by the plug nenber 202 of the plug

devi ce 0 .as_expl ai ned | ater_(not .sho in Fig. r.d. t ai ner

wal | 10 duﬁi%‘gxﬂtohse Tov etren Oslsgltsoe%ileo%%lup llen‘"égop%glg]tl%%\r,l&‘gl%]g%d shows a
cross-sectignalg wrew oinglawr devicey 200, atengp e ddviecds-A00 nirkigadds The
pl ug devi ce 200 incl udes a:?lug_nenber 202 which includes a plug body 208
pref er abl y P T WISHRET cHl2 sHEEE aitF i ddupt itg S 1% 284 having an i nner

shape to slddahly i} onto dhephugJ0 JRIera w02 1o he 1,08 ad abl g, and

axi ally di spl aceabl € thereon. The plug nenber 202 al so i ncludes an exposed
pl ug end pctG4 dreaR® axi ainneprojae: ity suiddflia fFreeordm Por thlorg 242 of

the couplin | eev. 04 and t he exposed plug. end portion 2 has a
non-cir @tl é‘?e“ibr%rsgoéctt‘? 3?? 1%0566%%%0‘“1% af’?lta%irhrﬁ o(%tsrpelascoec ©hol e 106 of
t he socket dreswaein 10¢hd otughembden FHY.aldo el cpldmoesdeane 204y i s
designed to be axially displaced relative to the plug nenber 202 between

the rel easeeTpbRtorPamd ¢ Mkl i TP J5st 1 Drewthi e &ifiae fivbusl y
. _ ; A o
Coupl i ng SIS & Do ik, Shlip IR ke S0 000 S I hffled 10

s axi y nearer to the expose portion 220
than in t helooupindigpgosidn iR 0 Thees fa esorendi porka onc 243 ofedthieorcoupl i ng

sleeve £04 (1ol sy & 18050, Q08 Ul L OGS 195209, LT o1& N9
member 104 (not shown in Fig. 7). The coupling sleeve 204
is designed to be axially displaced relative to the plug
member 202 between the release position and the coupling
position while simultaneously rotating around plug body
20 208. When in the release position, the coupling sleeve 204
is axially nearer to the exposed plug end portion 220 than

in the coupling position.

The free end portion 242 of the coupling sleeve 204
includes at least one radial locking nose 206 projecting
25 outwardly on an outer peripheral surface of the free end
portion 242 of the coupling sleeve 204. In Fig. 7A,
although it is shown that there are four locking noses
206, it may be possible to have at least one locking nose
206, e.g. two or three. The locking nose 206 has a limited
30 circumferential width W and preferably the width W is
smaller than half the outer circumference of the coupling
sleeve 206 so that the locking nose 206 may be inserted

through the recess portion 109. Specifically, the
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25 outwardly on an outer peripheral surface of the free end portion 242 of
the coupling sleeve 204. In Fig. 7A although it is shown that there are
four | ocking noses 206, it may be possible to have at | east one | ocking
nose 206, e.g. two or three. The | ocking nose 206 has a |limted 30

ci reunf er ent & un Lt dh Wand, pief ef abt yendier vty Wd se st@ldgg1 tdhan hal f the

outer circunference of the coupling sleeve 206 so that the |ocking nose 206
may be i nsethtad the cugfie s hel rewessreoria bnlaogth Specidurhinyg, si¢rve
circunfereniial . wdth Wof_ the | ocking nose is soaller than out er
circunferen q[gldjl\éln%?% %¥ %%lu%? i%be srf%%]?/eelsz%%él ld‘?(%/r]?l e% [b%/s ?Ni%(gg’[ he nunber

of | ocking noses 206. As nentioned above and shown in Fig. 7A the radial 5
proj ecti on Aemgit ofned coupte nncoseoR06Lh sSEHg . | Bastthderacidihal | engt h of
recess og t he recess pfrti n 109 and the shape q%péhe quk'qg nose 206 in
an axi al > viW Prer bt 5 Cot res pondd R ot the SHape’ of 1§ He" recdds poFti on 109
so that therddcki Ngempse XO6raxésd | §f fins tdraughpdhel srecess dfd potd i on
109. The axi al height of_ the |ocking nose 206 fromthe free edge of the
coupl i ng sl¥E@Re e SHREFF 1T tHaFF tHO di 5t 3hce et ekl thiee 5oeketY hol e

106 and th%%ﬁé}g@%& 02 sft?a?;?e R i) redSs SO { dh H @ 57&11:5531@

centre portion 1 e coupling hole 102 has a dianeter that
correspondsthe dwkioud erosi ateé exx il thef Coupth mough egdve 28Z4esAl so, the

outer radius of, the recess porti 109 fromthe centre of the upling hole
102" Cor R Sorits- 41 10 oA I S (RS O Hor | Ok HOP S PR (7 L
| ongi t udi naih@Xﬁ'xSe@fed{@ souphd N S ERVE 2evduwrdhers dhel Tecessar20
portion 109 has a width in a circunferential direction of the coupling hole

102 that corlFesporidaneft PeEsten o-thesetreunterenti@lang dite WAHPHEI | ocki ng
nose 206 SgF%ét 2 NG L EFESS f?lbzgé‘is}]r?ogm 51 DOF r%,by%ﬁggcél K ng

portion 10 e retainer”wa circu rent’ia rection of
t he coupli npiwien 1027 ¢h the preskirg enbbeli Ehthad he dvatdtef Eacth recess

portiong_109 corresponds with the widith of eac f the |locking nose 206. It
can als 5bec%ré%‘?1sf?9fpi£‘f 950 74 KAt e he YK g ?1%5 © KPR 'S gt d S r om each

other in ciggpnterent iale dbiest i 040 0fs 39 thee caupling sheane 294 ansh t hat
the coupling hole 102 in the retainer wall 108 of the socket housing 101
i ncl udes a Praradntse 9 f rideeszopel 11 oM 1Dl hao T sRTpond 2 o-the

plurality O%uéaegrgkﬁi%cgjk@sosgﬁ @k?e(s'lz%cgk%ﬁ %%\%%/ézéé‘eflpéﬁﬂrélé Do f GEET51

portions 10 I Ng noses er
axis of the coupling sleeve 204. Further, the recess

20 portion 109 has a width in a circumferential direction of
the coupling hole 102 that corresponds at least to the
circumferential width W of the locking nose 206 such that
the recess portion 109 is bordered by the locking portion
105 of the retainer wall 108 in a circumferential

25 direction of the coupling hole 102. In the present
embodiment, the width of each recess portions 109
corresponds with the width of each of the locking nose 206.
It can also be seen in Fig. 7A that the locking noses 206
are spaced from each other in circumferential direction of

30 the coupling sleeve 204 and that the coupling hole 102 in
the retainer wall 108 of the socket housing 101 includes a
plurality of recess portions 109 that correspond to the
plurality of locking noses 206. In this way, the plurality

of recess portions 109 and locking noses 206 alternate
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each other around the centre portion 107 of the coupling hole 102. As seen
in Fig. 7, the plug device 200 further includes a frame nenber 210 and a

pressure spring nenber 212. As 5 shown in Fig. 7, the assenbly of coupling
sl eeve 204 and the plug nenber 202 may be partially disposed in the frame

member 210 and, thiendd U Savd Cen Q0 ddde fydthedn 1181 Ude andressiir éngpri ng

menber 212 that is operatively connected axially between the frame nenber
210 and t hex@aupld4g 10 sl eeve 204 and acts to push the coupling sl eeve 204
toward the plug nmenber 202 and therefore, towards the rel ease position. The

pressure spid ngdrenberrizd2 s showmid Hdicd 160 areaieal ifeligad spring.
However, the profile of the 15 pressure spring nenber 212 can be of another
type e.g. damedmenideheliCandpr ipge st mpaisngd tnerbebl4ld o At as t he
coupling. sl eeve 204 to t rel ease ition. One end (w der ). 0of the
coni cal elsl%coa n slpnriEtnl 'agf!t stekfenea ?égrrﬁ'élymo ecroﬂ%ma% ]t%ee"'eot%d(;éi aenn(%l

(narrower eHd @bl Sndite: 2@ COU y Nge Sheevien 204 .d il Sddnen nendefraddd may
be ‘of a cup-shaped structure with an open upper end which allows the

coupl i ng sIMERRERA G Ak Theeat il i 1He Trand meiferimabideferein the
free end p%ﬁé%?@%ﬁ!&%é@ﬂ@p@m 1105€S; LG D SRS, QWnd ey the open

end of the frane nenber n the present enbodi nent, preferably, the
coupl i ng slaesheel R0 dtasaen stthearier es engdra i 6hl @3671q stevcaup Hing 11) and

the fra nber has, a correspondi hol | ow square profjd t herein

wht ch al oV ol 4 Ty Sk A Do Gt | i Y e ferti 210 1o
be fixed agaidg1luPtrdmsdy i dh dhe fHarer slnberowiianthey/ ete fdpee t 0 nove
back and forth along a | ongitudinal axis 304 in the frame nmenber 210. The

frame nmenmbéoZ10-¥an be inserted in the hollow end of the bar nenber 300
(as shown in Fig. 7) and has an outer profile, in this case a cup-shaped
struct ure ofhes @i S5 sapgsk P Sseest i 0m ddhadhenablesside friagme menber 210

to be | ocated .fittinglly in the hollow end of the bar nenber
conical helical spring. However, the profile of the
15 pressure spring member 212 can be of another type e.q.
cylindrical helical spring as long as it is able to bias
the coupling sleeve 204 to the release position. One end
(wider end) of the conical helical spring abuts the frame

member 210 and the other end (narrower end) abuts the

20 coupling sleeve 204.

The frame member 210 may be of a cup-shaped structure with
an open upper end which allows the coupling sleeve 204 to
be received within the frame member 210, wherein the free
end portion 208 with the locking noses 206 projects out of

25 the open end of the frame member 210. In the present
embodiment, preferably, the coupling sleeve 204 has a
square base portion 236 (shown in Fig. 11) and the frame
member 210 has a corresponding hollow square profile
therein which allows coupling sleeve 204 when inserted

30 into frame member 210 to be fixed against rotation with
the frame member 210 and yet free to move back and forth
along a longitudinal axis 304 in the frame member 210. The

frame member 210 can be inserted in the hollow end of the
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5 300 to be fixed against rotation in that hollow end that has in its turn
a square-shaped cross-section in the enbodi mnents shown in the draw ngs.
Frame menber 210 may have a pl ate-shaped outer flange 211 that may be
screwed to the free end face of the bar nmenber 300 as indicated in 10 Fig.

3. Frame mygdemeddd: o d urd esnd ! Lder 8y, Operimy ndks ids botdom wal | whi ch
all ows an extension rod 214 to be inserted through when the plug device 200

i s assenbl exkofihes pliuy Wels cea DB neyP Tt RRIE sS thec et e st osavae214 which

isfixedtolﬁﬁg X _ Al f P \/ 8 t

relative to the ng%%]sld%ggés(#geév%’ Zg%.m T%I%elag%iz%)%n%}%egnf r od@%%fﬁ%l?d%ﬁ st%xt ends
t hrough t hegpriessitred spit thighdeybet 242 sl dheerid ade trediiesr Zdéhsand | S
axially secured by a securing nenber 216 on the outside of the frame nenber

210. The® setilt iRy Menbere 21394 SN s etP FY 1 2D Hechtd hd ThkP'pl tif nidibler 202
from movi ng, axi @ |y @wayr rom d e d I 4 el s 10 o f 1o M, prgsent

enbodi nent, the securing nenber 216 may be a nut and 1s tightened to the
rod 214 by antrabidienyss oshavre Frodoi2d Adrahengs ugh rrenberer@g2r of1Q ey

enbodi nents in the drawings is axi all held in the 25 frane nenber, 210 of
TheCs me b DR L e S iR A T T bt U SR Cag
axi al novermenttid e pdiug feeddest 202 Bt enshisdyr raah 24«4 imyi hecddtiat abl e

relative to frame nmenber 210 to allow a certain rotational adjustnent of
pl ug en®P pdrid on’ 2Z0- Bie prefP el PO WEHh S0 Fshedd ab RN YHEKEr hol e

106 "of - sockat, ety 106 1 The: Bl sy fley cf, 200 Iy; e Femoyably, fidted into
one of thelﬁhosi | ow en% portion %}#u%]he ar nmenber 3100 by astene?s e.g.
screws i nt arsawreditrioudegh pricén | ehofplie daviceE B3OGssonthat. t he pl ug
device 200 is axially and rotatably fixed

The plug device 200 may includes the extension rod 214
which is fixed to and extends axially from plug body 208
15 and rotatable relative to the coupling sleeve 204. The
extension rod 214 slidably extends through the pressure
spring member 212 and the frame member 210 and is axially
secured by a securing member 216 on the outside of the
frame member 210. The securing member 216 is used for
20 securing the plug member 202 from moving axially away from
the frame member 210. In the present embodiment, the
securing member 216 may be a nut and is tightened to the
rod 214 by threadings on the rod 214. The plug member 202
of the embodiments in the drawings is axially held in the
25 frame member 210 of the plug device 200 against an axial
movement or at most for a limited axial movement of the
plug member 202. Extension rod 214 may be rotatable
relative to frame member 210 to allow a certain rotational
adjustment of plug end portion 220 of plug member 202 with
30 respect to the socket hole 106 of socket member 104. The
plug device 200 may be removably fitted into one of the
hollow end portion of the bar member 300 by fasteners e.g.
screws into a non-circular profile of the bar member 300,

so that the plug device 200 is axially and rotatably fixed
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by the frame nmenber 210 thereof to the bar nenber 300. The cup-shaped
coupling sleeve 204 has a hollow cylindrical inner shape and is axially in
contact with the plug nmenber 202 at an interface 218 and is axially
slidable and 5 rotatable on cylindrical plug nenber 202 nmay be axially

slidably regeimpd fddendhibdr deMi Cen D, PUlo idhd soatf XEhsgRi Ned, regat i on

in the plug device 200. The interface 218 is fornmed by a cam nenber (shown
in Fig. 8) qnp-tsfeapmcug:@iavlm 200 el A dpa;ﬁ)sa rtgvbla@w nevberdistolwn in Fig.

12) 10 on the cou eg eve 204, 1%’6 to te Sam £ corg % |on tkye

coupl i ng sI'g8Ve Ran rb Ja§<|aa>fﬁ/ spt coerbl Hay" T S P HERDer 202
axi al ly al agup the drongidandfned 2xa SarﬁimlsM*ee;malhpy COLPHA g sdreeve 206 i s
rotated relative to the plug nenber 202. 15 Fig. 8 shows a side view of the

pl ug rren%erroztoaztatvﬂmgonréﬁﬂe#n%lzcals Hld%%@%rﬁsgﬁrf el DI Ry bkbeaya@o%lltxhat

i ncl udes an, %g%p;g%g g eng pority Fo M€ & re S-
section that is ¢ ]]pément ary to t%gb socket thaTge 106 oﬁfs tﬁ?%oc e(?&menber
104 (not shoywinst Fzrcg:at&)om airf ithe tlu@ e hieces otk Hod el ri06r fag Zhown i n
Fig. 8) and f|€< the rotation of t r 202%n t he soc et hol e 106.

In Fig. 9, LHOWY thatam® H‘éer%‘?(%%sL%gop“f’hg”éanl%or § O 228 s

subst ant i aldé/vﬁﬂwamﬁ MOfdd eopd oy g seasd antsraddy SouRdgd pz>0fl le for
t he exposed plug end 25 portion 220 i1s shown, another shape, e.g. hexagon

or octayonocdihdbecesebing $bRrasti4- iBuaie the feam t¢rn JGI%QWTM t he
| nb 0 ty 4 T t f
p' ug ne erd?ep(zjcrét’{%%lnrﬁr%gséjfecévéozdi‘gc ﬁe;iéﬁ db%alaé‘eed AP Oﬁ tlﬁn 0

the plug en 0O 1s tapere al | ow |nsert|o e plug
end 30 porttiton p’Z]ZDglmmﬂoémeZ@Z)céoeiahw ea]:kﬁrﬁg e Jpbrugi hothynLD8&xiss of a

cylindri cal Cg{jofl | e 226 such t hat cou‘g% (g%sl eeve 204 (not shown in Fig. 9)

can be rot at®d WU ? H W Y oD e DI DTR D0 e have a

diameter greal §1ug member 202.

15 Fig. 8 shows a side view of the plug member 202. Plug
member 202 is formed by the plug body 208 that includes an
exposed plug end portion 220 having a non-circular cross-
section that is complementary to the socket hole 106 of
the socket member 104 (not shown in Fig. 8) to fit into

20 the socket hole 106 (not shown in Fig. 8) and fix the

rotation of the plug member 202 in the socket hole 106.

In Fig. 9, it is shown that the exposed plug end portion
220 has a substantially squared profile. Although a
substantially squared profile for the exposed plug end

25 portion 220 is shown, another shape, e.g. hexagon or
octagon, can be used as long as it is able to fix the
rotation of the plug member 202 with respect to the socket
device 100. The top portion of the plug end portion 220 is
tapered to allow a guided insertion of the plug end

30 portion 220 into the socket hole 106. The plug body 208
is of a cylindrical profile 226 such that coupling sleeve
204 (not shown in Fig. 9) can be rotated around the plug
body 208. The plug body 208 may have a diameter greater
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than the diagonal wdth of the plug end portion 220. The plug body 208

i nclude the extension rod 214 that was al ready described wth respect to
Fig. 7, the rod may be of a cylindrical profile 226 extended from pl ug body
208. 5 Fig. 10 shows the underside of the plug body 208. It is shown that

the rod 214 Ry the idi RyERNCENJHIL & anRg aMd hbdhe i up Podhe208 and
has a smaller dianmeter than the plug body 208. The plug device 200 includes

a cam nmenb@lu3BRdMiZP nieshaxlanitiie @xtepposimgash@ferddat Wast shown 10 in

Fig. 10) on.th oupling.sl eeve.204, T m Jrenb Ajs axi al end
face of pl t?glrbe?%@ g%fcané)ena:g”:mprro Slpiere}:eco&%a Eg:s%'u?di ﬁ]ze \A%vde%r}?nrh%at
surrounds tdfe o 4/ 12WHriAs IShowtile By &ktaidad tiraghblafg eaely ofod.he
si nusoi dal waveform of the cam nmenber 232A, a portion of 15 the trough may

be flattendd o foriAw S e bt 733 & tHE FHollgRod ¢08r1 Shdvs a top
viiew of theQuPldg sligevs, 2044 ThE, qURld NO SIReUR 204 JmydJugidide a

cylindrical sleeve portion 205 extending froma base 236 forned as a
squar e. 20 wAttha tthreeep leryd hpatyt i818 24”1 dfas e sod lilrdr iddamesiegevien 205, het he

four axial locking, n 6 pr.0j ect r.adi outwardly on the free end
bor i on 24P 52 COURT a1 s ek, & 5 e e 1 ISR 2 Gt Mot Gpaced
apart fromosagh wotiker iy WA 1 rgud It @lci meetdean @anghowtb
peri pheral surface of the free end portion 242. Fig. 12 shows a

cross- sttt ilgndlioi éWlofort Hh iR g 18y 26 4 -n Bhg CBM &¥RFYT i ne E-E
and Fig. 1 0 itudiin .0 [ [ eeve 204
in Fig. 1132513?2)%3% ?ar#eoal@gfﬁ%sl :Elhnoﬁnef%éne Igl?ég.p\ﬁll%,,vbtq{]de}; Zzg)u%%qﬁig }%8; 3 eeve 204
i ncl udes apgfarle base 2361wcihddlhata e my [thedr istadr girgksy e ortddon 205 i s

extended fromthe base 236. The cylindrical haollow interior of coupling
sl eeve 204 2(r)}xa‘]y be SBHded inD the Pase tzr:%lq?b Or%lteaﬁ%bl%fom axially
slidably receiwitda Rotiamend Pard atmindrie Pl Dody 208 (e i g. 15).

Coupling sleeve 204 provides a circular bottomwall 238 in the base 236. On
t he ci rEul dhepdtsrghnalay 38, L iaie fpsbdind Camardnitsdr bB32B 4353A at

the trough.

Fig. 11 shows a top view of the coupling sleeve 204. The
coupling sleeve 204 may include a cylindrical sleeve
portion 205 extending from a base 236 formed as a square.

20 At a free end portion 242 of the cylindrical sleeve 205,
the four axial locking noses 206 project radially
outwardly on the free end portion 242 of coupling sleeve
205 and the locking noses 206 are spaced apart from each
other around a circumferential direction along a

25 peripheral surface of the free end portion 242.

Fig. 12 shows a cross-sectional view of the coupling
sleeve 204 in Fig. 11 along line E-E and Fig. 13 shows a
longitudinal secticnal view of the coupling sleeve 204 in
Fig. 11 along line F-F. As shown in Fig. 11, the coupling
30 sleeve 204 includes a square base 236 such that the
cylindrical sleeve portion 205 is extended from the base
236. The cylindrical hollow interior of coupling sleeve

204 may be extended into the base 236 to rotatably and
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5 formed to have a profile of a sinusoidal waveformor curve that neshes
with the cam nenber 232A (not shown in Fig. 12) to formthe interface 218.
Cam nmenber 232 may be forned on an insert (not shown) that is inserted into
coupling sleeve 204 and fixed against rotation therein. At 10 the

interface, ;e 1camJdEipas 2324 ond hesbatdammad g 338-©f ort hee caupl i ng
sl eeve 204 faces towards t'he plug body 208, and cam nenber 232B at the end

portion of mplug oty 208 fepesFiowards. tGreumbirtaom et ve if04 hercoige $ ng
sl eeve 204._ As. shown in Fig. 12 he crest _of t.he 15 si nusoi dal
wavef or m of® t%lercouglpaorsibnogttccg“mw 21n1b2§r3é23]ih,thae pboar 5 gzralféc}f quhet}]}:er est is

flattened tghollcht e caiplvdig st xEyve )b pgbd ey calplndibosiiimn as wl |
be explained in detail l|ater. The cam nenber 232A and opposi ng cam nemnber
232B shown fiarmate tdy Vi ¥Ryt e ichle et i et ynuaoir L0va 6 e G 1l CHETs

menbers 23 cam renh ﬁ{ 9Rges ﬁ?&cﬂ 1 |ternately
change theztcﬂa-rg;?ﬁ%{r? of 't esta}%gzzﬁ%nai%g%ﬁ)a%gnent of t esq%:(%ﬁ)lllrggﬁs eeve 204
upon a uni diZ)edtd diwatm ridteatirore ofadd e cbupldmgnesteey e Z04naySig | ar to t he
cam nenber 232A, other profiles e.g. 25 trianqular waveformcan be used as

| ong as t hd T3S iy ¥ D04 teh Y& s ptited- el e DI Y renber 202
is rotated.colig isiqusiddad profdd® fscaserhasndd I idas whesrmiat hett
transition between the coupling position and the rel ease position when the

bar menber @300 intewiated.tB3D Rugdreness 1A profile keebn avdllatd Ehed

surface may or on. I esp [ V. 0 i profile.
The base 2§6pﬁca}‘rse a%leﬂ%lszl eﬁ%)é f%orlft%eco(%sx&g%]\}sa?f(;anso%ﬁc# %{i&i&{ og(gg'through
when in thetssseard edhnec omdmigpnr a232M.at Ashesshowh gartHian dfl,pldwe iyl i ng

sl eeve 204 nay have four |ocking noses 206 each extending radial out war ds

fromthe fre¥ dRFSOPrTBIHDIT ORI HEPR DY R \i@%ill.ngﬂ%lqelo‘é(i ng

noses 206 arg spacedtsouald YFﬁ%).arle,f rom-aach 2 ot her e nefer aly,
symmetrical with respect to rotation and corresponds to the radially outer

shape, 1% e.sithesqiebesy'poridon K hoforirs cuupldmgndmdier KR2Enct shown in
Fig. 11) on the socket menber 104, As shown in kig. 12, ecaocuhplliocgkl ng nose

206 may be ptoarpelroend O om%%arc S Sat\/valyS f'rom o
sleeve 204 in the coupling position as will be explained
in detail later. The cam member 232A and opposing cam
member 232B shown in the drawings are collectively known

20 to be axial cam members 232. The cam members 232A, 232B
engages each other to alternately change the direction of
the axial displacement of the coupling sleeve 204 upon a
unidirectional rotation of the coupling sleeve 204.
Similar to the cam member 232A, other profiles e.g.

25 triangular waveform can be used as long as the coupling
sleeve 204 can be displaced when the plug member 202 is
rotated. The sinusoidal profile is used as it provides a
smoother transition between the coupling position and the
release position when the bar member 300 is rotated.

30 Regardless the profile used, a flattened surface may be
formed on respective top or bottom portion of the profile.

The base 236 has a base hole 240 for the extension rod 214

to go through when in the assembled configuration.
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10 an open end of the coupling sleeve 204 to allow easier insertion of the
pl ug device 200 into the socket device 100. The edges of each | ocking nose
206 may be tapered for the sane purpose. Each | ocki ng nose 206 includes an
axi al locking face 246 (see Fig. 12) facing away fromthe free 15 end face

of couplingslagusm 204 #0; engage: o0 é&?piﬂ?cgiﬁﬂeé’\@é l2pprid P S fgtween
the recess portions 109 in retainer wall 108 (see Fig. 17) of the socket
devi ce 100.lctheingsemny D16 sd et $0ekidignd acrdi PUly eyt wansds ahteml |y a

f an- shaped f.ace. when seen in an ial _direction {Fig._ 20 7A) d {,he axi al
| ocki ng f aces Zfzf%eef a%negapv\%i/r lr%nma%(%sg %futgheen%ou or%r?(?gnnsgez%v%fz(?ﬂe f|okll(;Ug

menber 202 adtk e @dsdLasic apps oxpdmd €l yqudl By rashad  pranesgen pendi cul ar
to the longitudinal axis of the plug nenber 202. Fig. 14-18 shows the
i nt er act? orP Wt ive i @ X by mehiERe D5t 9B AV HHY THIRRS hot Carf Tne?  232B at

the interf radie, coupl d ng, sl £ 204 dgraxiald e,di§pé.agﬁgerel ative to

the plug nmenber 202 between the rel ease position and the cou ng position
when they arecess gpadc i@l at@¥e ¢0 Pazhcaihkeing Thel € aml dretroer 8% aind t he

opposi ng cam nenber 30 232B have axially faci camprofiles t are
arranged orf = ci T eorértéiﬁwdscf%ée%ﬁ%m Efyr]e(?‘gt in}gvse ?ﬂb(f i'gh ‘of9pl menber
202 and couwpdma sdieave e et N wacths saraPradidwa tdel diges @torh east one

trough and one crest that alternate with each other in the circular
directi & ofn taren cend prhfihe. casp khogws 19e 1 9504 15 anldl a7, eafieeeam

e e e
di spl acenertO®f The edyss 0l sdcevio0ihg hse P @nay vottdpansd hreof
3091 e;glagggc%earsyrﬁgegggpngsé’yleé]aékt]el clzlylgngljoorggsez%%?nidnctlhuedecsou r|1 ' iasi ceve
locking face 246 (see Fig. 12) facing away from the free
15 end face of coupling sleeve 204 to engage on the locking
wall portion 105 between the recess portions 109 in
retainer wall 108 (see Fig. 17) of the socket device 100.
The assembly of axial locking faces 246 are substantially
a fan-shaped face when seen in an axial direction (Fig.
20 7A) and the axial locking faces 246 face away from the
plug end portion 220 of the plug member 202 and are at

least approximately in a radial plane perpendicular to the

longitudinal axis of the plug member 202.

Fig. 14-18 shows the interacticn between the cam member

25 232A and opposing cam member 232B at the interface 218.
The coupling sleeve 204 is axially displaced relative to
the plug member 202 between the release position and the
coupling position when they are rotated relative to each
other. The cam member 232A and the opposing cam member

30 232B have axially facing cam profiles that are arranged on
a circle around the axis of relative rotation of plug
member 202 and coupling sleeve 204, wherein each cam
profile includes at least one trough and one crest that

alternate with each other in the circular direction of the
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each other to cooperate upon a rotation of the coupling sleeve 204 between
the rel ease position and the coupling position, the | ocking noses 206 on
the coupling sleeve 204 10 di spl ace towards and agai nst the relative

| ocking wall portion 105 of the retainer wall 108 of the socket housing 101

upon the redaaﬁlplﬁofﬁ@tlz@@ Hodher pl pgydevi £ey 290 andiisockat gy £e400.
The axi al distance of the | ocking nose 206 is smal I'er than the distance

bet ween t henapdkaste hol iiss A6 hrh calptm gl tiol @ AD2rabi thasf t¢11ee$10$:k| ng

nose 206 can acc ted mnthl the ga etmeen he ke Ie 106 and
t he coupllngcgqi q? eﬁmﬁ%%g%ﬁe 1BC |ng p??fld% 105 D y

di stance YZd Etg.allﬁ)wslmtﬂfli’e g@imld@&b@érdts sheclcoupbuppippss1e¢eve 204 can be
seen between Fig. 17 and 20 Fig. 18 that the position of the coupling

sl eeve 294 Jurie el 2hseo RN oNeFEH g. © 1B i BT R erat 'aFRE Py end
portion 220 than when it is in the coupling position in Fig. 17 so that the

| ocki ng nosgser?2Gbh& ainl udviso d wWaw 8l sa i dner th & ckd gl PoF t$ sy d 050 dugnh dggd e
axi al displacenent of the 25 coupling sleeve 204 fromthe plug body 208
caused by t3RCh ik HERbE? SCOBXA PBDBIPH tholRFR eEPR e 232901 5nEonf i gur ed

ke an end camd il g dndhalyd aneredte thes il g ectd ogly e

coupling sleeve 2 iguration e.g. a cylindrical can130 whi ch
has a cam pradit eorar oung ldrek'x:rycjmml@escm%bmu@ml asup iy aslefmwlzi(m;

sl eeve 4 ally displaced relative to t u nber

pr edet e%(% rf’-:*lus%% é’? B SH TR i O eg]na‘g ‘F% ]ge K¢ o‘f%[jr on of
coupling %i&eé/@rzoﬂo@rwf Pt g f@f@ﬁﬁeﬁ%lﬂheoguwpeme of o Ek&stiso@dthd roughs
in the waveform determ ne the rotational an Ie rgggkéed by the bar menber

300 to be rldilat%prt o-houpt 2 okve of @aalel 91 tdefelfee2AORMd are
f er abl |
e vty 5 spualodo e gorbess Al ookl s 20 o ol .1 cove

al ternati ngR @ eist ssreandl d ougehs e edicdht are frafvwden arlee assangechole

rical] h Xi ive.r of I
Syrmet a %aabr? tcc%upellang o e ]%fltso etha% agklleonlocklcr%mncgsneg fd (?eé/aen 204

and plué r
be accommodated within the gap between the socket hole 106
and the coupling hole 102 and yet move towards the locking
portion 105 by distance Y2 (Fig. 18) when going towards
the coupling position. It can be seen between Fig. 17 and

20 Fig. 18 that the position of the coupling sleeve 204 in
the release position in Fig. 18 is nearer to the plug end
portion 220 than when it is in the coupling position in
Fig. 17 so that the locking noses 206 can move towards the
locking portions 105 during the axial displacement of the

25 coupling sleeve 204 from the plug body 208 caused by the
cam members 232A,232B.

Although cam member 232A is configured like an end cam in
Fig. 15 that faces in the axial direction of the coupling
sleeve 204, other configuration e.g. a cylindrical cam

30 which has a cam profile around the cylinder can be used as
long as coupling sleeve 204 is axially displaced relative
to the plug member 202 in a predetermined manner in

oppocsite direction upon a relative rotation of coupling
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10 202 in a sanme manner as | ocking noses 206 and recess portions 109, so
that the axial displacenents of the coupling sleeve 204 between the rel ease
and the coupling positions are independent of the direction of that
relative rotation of coupling sleeve 204 and plug nenber 15 202. A waveform
havi ng foursxdsest sz@mbr{dnztslw QhEHSe ¥ eSPECTVE | yurdhd Pso £ nelepensentdy of
the rotation direction a 45 degrees rotation of the bar nenber 300 about
the | ongit udigighaxis Qo2 Ya o eie COLRIMIRE poss tiomtirnhke avdkase

position a el i r i ts_and two
t roughs al [&gev% lap%%egd%;%egsg%%%%r?{%%ﬁaﬁgo m%%%%%@%%@%@%ée@? and
one trough mdlowse af AGH tlegreeskesot@vore 100 Rgs.add poefldralbIyi s shown
how t he glug device 200 is attached to the socket_ device 100, Only the
parts 25 sufFydh et T imgmReTait et tHCEODI TP DI 2 heP S oeker L i ce 100 and
pl'ug devi ce; 1200, arey Shoyw. rd fe £ G0 A6s o h1e) P UYr deyige: 200, £ngages, the
socket device 100 at about 45 degrees rotated about its Tongitudinal axis
as conpar ecPrtef¢tab kopckete delieendOing seeeFig. aridh) tfoughs edeagaclposirti on 30
of coupli ngo slteielve aZOe4 rIrn Ighedrel ease. é)a?i i O OLgthet}pel uaqxiendoporti on 220

i s about td’ be insetted int'esocket  nenber 104 a3 shown Th Fig. 15, while
the free ent porivenr 24z 0dn cotiptongl Sheeyvbed 204l e P beKimgnimoses 206
are axially inserted through the coupling hole 102 of the socket housing
101. Th&laxi®d Fam nERMIBIN a3 tHeX OpPoRRTRS cdht mebefe23¥B engage i nto
each ot her - fogan frepd | oughs, pf 2B) under

t he pressur%&fo prfségls%f'engsprl nﬁ‘{ 2%}-2@%%{;9%%5#%%&8@ enga%fn%@eg t he socket
devi ce 100 atum@l 4oy delpees 2 oftphaset el sabm posantd orheg sesugd igng 14), it
can be seen by. a user that the bar menper 300.is in a release position.
Consequent 15 it HHo- HICRNBEIT 300 1o Bo T SE b e or i ghed i th e
socket devigel dO0afiefad en PG sBIDRIg 20Pedve 104 el tehd Mamsocket hol e
106 and the bar nenber 300 is rotated 45 degrees fromthe rel ease position
i ndi cat &5 (e B gravsiormgiat Hed blae U eyt 30014 st @bupt &2l 3s t he socket
devi ce 100._ Thi ] e t her em has been fully
assenbl ed to r%%%n‘%%c%gg%ﬁ.{ﬂ% pon%%l%itv%&?%%%%%% of the plug
devi ce 200 diremyiah recdd ode@neke s heotsocket adeviloe K400, mendbet | 00 occur s

bet ween the plu ody. 208, and, t he coupl ] | eeve 204 since the plug body
208 is hel cP‘ng-hgn@te r%‘?%%‘b‘hg}rﬁalc h%xjsgci(@? B G5 RURHES th‘gﬂ/i ce
100 and the.coupd inm sl geyer 204 dsqretd ienaddy dinxedatpo, the frame

menber 210
20 waveform having two crests and two troughs allows a 90

degrees rotation and a waveform having one crest and one

trough allows a 180 degrees rotation.

In Figs. 14 to 17, it is shown how the plug device 200 is
attached to the socket device 100. Only the parts

25 sufficient to illustrate the coupling of the socket device
100 and plug device 200 are shown. In Fig. 15, the plug
device 200 engages the socket device 100 at about 45
degrees rotated about its longitudingl axis as compared to
the socket device 100 (see Fig. 14) in a release position

30 of coupling sleeve 204. In the release position, the plug
end portion 220 is about to be inserted into socket member
104 as shown in Fig. 15, while the free end portion 242 of
coupling sleeve 204 and the locking noses 206 are axially

inserted through the coupling hole 102 of the socket
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Due to the cam nenbers 232A and 232B, the rotation is translated into axial
si mul t aneous di spl acenent of the coupling sleeve 204 relative to the plug
menber 202 (fromthe release position into the coupling position). As such,
25 the axial |ocking faces 246 of the | ocking noses 206 are axially

di spl aced ifbgsiid et onraweyx f4 Predhandhiskr emmb posid om22bdsime pl ug
menber 202 upon and during a relative rotation of the coupling sleeve 204

and the pl ugpmerEre 20232 denoves dinte? saet aier 108reaids thie @dal 30
| ocki ng facmeem2b4%6r aiﬁétb%lu%%%nelo#% ytla&(d%%%dr%%\%a%?%&s tqp% t hen agai nst

t he | ocki ng portions he retaine € socket housing 101
t hus coupl ipwedderdast nerdesuBdOspoinde2 shckede dedg £€7)100 By ahgagindg Fi g.
17. In this coupling position, the crests of 232A and the crests of 232B
are ali ghed M FITKEToriaECoii 00 efe P of heFeHEThARUA™ | FRRASS TRARRSS t he

pressure ofpdhe. Spri cLarerher 242, Flie.to . flal popfilecof bouh dhe flat

base 233A at top 233B, the pr es wll not slide off 5 from each
other. In this menkbeboldl the ph ug deldzee 200 Bndrcoupdisesteee 204 are

reliably held in the couplin ositlion, Additignally or alternatively, the
Coup T ny pod 5 Te CoipITHEPSF et Do L5 Lol 128 B LBl abhiie: 2
232A, 232B lthd nsac ket addwecHOB00 | Dt ¢ v chl didenanest s2ahersof are al i gned
and in contact with each other may be further defined by including a

| at chi ndP deiir tofd | Bittehi srceder ke thdt and deaptar aifeRer etlth biher in
the couplingpastd! ) ociidled talEMAg ASULEE, GOIL bes aperali ve o 15

provi ded, e.g., between e ers 232A, 232B or between the coupling
sl eeve 204 @k thigy pl Ly neEmdbert202oor metheen3@hel 3 ockipledosest26 and t he

| ocking wall portions, 105 pr.ef er e enbodi nent havi ng rel easabl
| oS ohi g L STt 01 B S hoeS S50 SR | oM ST o 105
i's shown ind sy20hn Miss shown £ I Gas 201 ddnec d at £di d1or necdede 22, may

include a projecting mal e nmenber 222A, e.g. seni-spheres, on either the
ookl N0, 2055, 40 SLLL OFELN0, D055, 20P . U1, osking, vl Berijgns 100 anc

direction and the socket device 100, rotation occurs
between the plug body 208 and the coupling sleeve 204
since the plug body 208 is held against rotation in the
socket hole 106 of the socket device 100 and the coupling

20 sleeve 204 is rotationally fixed to the frame member 210
Due to the cam members 232A and 232B, the rotation is
translated into axial simultaneous displacement of the
coupling sleeve 204 relative to the plug member 202 (from
the release position into the coupling position). As such,

25 the axial locking faces 246 of the locking noses 206 are
axially displaced in a direction away from the plug end
portion 220 of the plug member 202 upon and during a
relative rotation of the coupling sleeve 204 and the plug
member 202 and toward retainer wall 108 and the axial

30 locking face 246 are simultaneously axially drawn towards
and then against the locking portions 105 of the retainer
wall 108 of the socket housing 101 thus coupling the bar
member 300 to the socket device 100 as shown in Fig. 17.

In this coupling position, the crests of 232A and the
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25 222B, e.g. an indentation, on the other of the |ocking faces 246 or

| ocking wall portions 105. In Fig. 20A, the nmale portions 222A are on the
axi al locking faces 246 of the | ocking noses 206, the nmale nenbers 222A
protruding in axial direction away fromthe plug end portion 220 of the 30
plug member: 202 s and 3hes ferml & ramders 2228 e decessad dich hee hoeki ng
wal | portions 105 of the retainer wall 108, facing the plug end portion 220
of the plugsesbern 202, Fikg. nehtinded dboveressuthecixifzd $eking faces 246

of the I ockjn ns%s?z r i ! i.spl aced . a

di rection tr%ev\nngoredtg e Iotg%{i t%Dga‘g‘(wa H%o@?ﬂg’%{nﬁl%& gé]@{}hg&?%t%fangrg%a?l 108, t he
mal e menber2 P2 A6di ficd tesop 2 mndeial pso £ Nt s tiel T endd es eddbes £ 2228, when
the crests of 232A and the crests of 232B are aligned and in contact with 5

each ot her . foHe &HEpHEof Theref &/ HentRR LR 2He a9 HRY EFrendera?22B may
even provi f Cka 0 Fhe User g ther, fromthe sou grat ed and/ or
the snal | ?%%L?%t%ﬁ%?aga\% nst furtﬁerr rotating of the co&%% sl eeve 204
rel ative toddietjpbrug nmenber 202. The | atching nenbers 10 222 may al so be
designed as pairs of radial ridges and radial grooves as shown in Fig. 20B,
wherein th g 1By be I f 46 0f ;4,0 pFotrude in
an axi al d?pFJeé({:%?lgon avx}a ??%&%A%&&%%'da%}g? tz?%rﬁlzlzlg&}%%hogl erug menber
220, and t huyrlbove $keeezesdedas ncarmerd biokd nyy ISamahdmipors | DIBA DL R 0 face
in an axjal, directjon toward the plug .end partion 220 of the_plug nmenber
220, or? ic]er‘\/aer%eaiatF}r‘@‘? 2ot SHws fan I?ajt%?/att'eonc"{ﬁ%w oﬁl??lee()fco%?gi ng sl eeve

206 where tdiei gle@yadn®nivi @nwedct hei tl esderdeise 272A ©d theciet easably
| at chi ng nenbers 222 is shown. 20 Referring to Fig. 18, it can be shown

that the adefimrdtnceroduding e | REPYLIrhedeolge i fg 53 eV QouenhRIrs

therefore t [ Vv, b e ial. ' 246 of | ocking
noses 206 ié;}%l et%‘%%}%\%ﬂé%@ étark](%g xi% &Ee?%ﬁﬁl{ gﬁ% %Lg%eﬁ%nber s 232A, 232B
bet ween t hepasicrisst. 25uand aldtrcuighy deridercan ro¢ hepe e elasel posi ti on, when
the free end portion 242 of the coupling sleeve 204 | al fits through
the coupti r%r‘ﬁ‘bllieg'ozeo‘?' 1 MRS S8R Het %u’sgc?fﬁd“%m?rft t?e%’i aﬁ/?d? st'ance between
the axial |ckiduh f@f?@sc@ﬂ;ﬁlﬂ{%tﬁ?eé@@kim s esn 201 ddatedimce 2de docking

wal | 30 portions 105 of the retainer wall 108 is denoted by Y2.
between the locking noses 206 and the locking wall

portions 105. A preferable embodiment having releasably
latching members 222 on the locking noses 206 and locking

20 portions 105 is shown in Fig. 20A. As shown in Fig. 204,
the latching member 222 may include a projecting male
member 2227, e.g. semi-spheres, on either the locking
faces 246 of locking noses 206 or the locking wall
portions 105 and an associated recessed female member

25 222B, e.g. an indentation, on the other of the locking
faces 246 or locking wall portions 105. In Fig. 20A, the
male portions 222A are on the axial locking faces 246 of
the locking noses 206, the male members 222A protruding in
axial direction away from the plug end portion 220 of the

30 plug member 202, and the female members 222B are recessed
in the locking wall portions 105 of the retainer wall 108,
facing the plug end portion 220 of the plug member 202. As
mentioned above, as the axial locking faces 246 of the

locking noses 206 are axially and rotational displaced in
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Preferably, the height Yl is marginally larger than the axial distance Y2
so that a force induced by "an interference fit" fromthe | ocking faces 246
of the | ocking noses 206 onto the | ocking portions 105 would prevent any
di sengagenent of the | ocking noses 206 fromthe |ocking portions 105. As

shown in Fig.qiftsctivh staper®d the foee endvdor tpor 242 1do coupiidg sl eeve

204 inclusive of the |ocking noses 206 5 preferably conpl enents the shape

of the coupldtrinmt evabl. 10s, Erevikele 1eepen 723k rce Hecidrkiwgthoxed 206

transits fr t he i1l upl.i it t i ng
noses 206 at?agﬂlr%tlar{tg%e%iegu &?#eé ﬁg%r%k??%z&n%@ g’%ﬁ%}gvﬁﬂ?‘?eé é;él]tnsg %ﬁi%%

di spl aced, &M ashd acheswed | ghex3 DRt ord a1 hend @ ckidngi meddnpost iwitsh 105 of the
retainer_wall 108 to couple onto the retainer_ wall 108. To rel ease the bar

nember 390 $FTMAMESockE® RRRREII0DE e Tk MRSARST 3t e 67 De rot at ed

again ei thefery d heplOCkyd 58 1, COMM 65 r &) QKW S iy £0L 1 QN QYe re§&t i ng
the 15 bar nenber 300 again. By rotating the bar nenber 300, the cam
menber s ( cam tembefr @8 2¢hansb wpp osé mer Teanl nemberr 232B)srer el r ot at ed

relatively to each other_so that the flat top 23 of cam nenber. 232B noves
out of the rﬁSa]tSatbaanscee TN BT cgﬁtn%%e?%ﬂg%n%gﬁnh erc?%ﬁ% et Spring

menber 212,2@0 #Adieatcioupltdotisd eeMeg Anibesr di GPp) amesl ¥ oveH thd heerthangs menber
202. As the coupling sleeve 204 is again displaced axially toward the plug
menber 32,235e30ck 1y BRoses et adurfR 1 125 Fadnker fidtd as shown

in Fig. 18. Bes|des dhgPresemodeses i pey. expodi iRnte ARG 5OME; fle thE,
be on the locking face 246 of nose 206 to protrude in an
axial direction away from the plug end portion 220 of the
plug member 220, and the groove is recessed in the locking

15 wall portions 109 to face in an axial direction toward the

plug end portion 220 of the plug member 220, or vice
versa. Fig. 20C shows an elevation view of the coupling
sleeve 206 where the elevation view of the male members

2227 of the releasably latching members 222 is shown.

20 Referring to Fig. 18, it can be shown that the axial
distance Y2 travelled by the coupling sleeve 204 and
therefore the distance travelled by the axial locking
faces 246 of locking noses 206 is determined by the axial
height Y1 of the cam members 232A,232B between the a crest

25 and a trough. Further, in the release position, when the
free end portion 242 of the coupling sleeve 204 axially
fits through the coupling hole 102 of the socket housing
101, the axial distance between the axial locking faces
246 of the locking noses 206 that face the locking wall

30 portions 105 of the retainer wall 108 is denoted by YZ2.
Preferably, the height Y1 is marginally larger than the

W

axial distance Y2 so that a force induced by “an
interference fit” from the locking faces 246 of the

locking noses 206 onto the locking portions 105 would
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25 alternatives nentioned, there are other arrangenent that can be
contenpl ated wi thout deviating fromthe concept of the present invention.
For exanple, in Fig. 19, the bar nenber 300 can have a plug device 200 at
each of the two end portions of the bar 30 nenber 300. The plug device 200

may be a figsdvdhtiamlgviteedaddreht rof H0d | DY NG PSS d O @M dE Borsecond
plug device that is identical to the first plug device can be inserted in
a second hothow ewidiporeeor ofst h@Sbar nenber 300 in an axially and
rotatably fixed condition such that the cam nenbers of the plug devices are

al i gned to gacih@iherninig. synchreai zegbeondi thonr 6 thad pher conpbing

sl eeves 204 of 5 both plug devices 200 are in their rel ease positions. The
pl ug end po?i@eeieP DT o3lediee pt Uy heebes sve Rt ofheakdclhing eosew #0@g
devices 200 are inserted into the socket_ hol e 106 of a respectijve cket
dovi oo 190 TEhE 12 het AT alrbings 57 elroe P hoe e oupiRi vh Bt her! Bar
menbers 30(Qs léhswspectivel y)7 wheh ectidiel é¢leen@nto pos t 200 st 24h2s DEs t he
coupling sleeves 204 are inserted through the coupling holes 102 of the
respective SHketP®etd £235900°S ThECHarC nebefoBobi 1% Pheht IR atedE from a

first rotatj omPOSitdols £08. atderseleaseapost 14100, 14, O @y Seeongk ot ati on
15 position, e.g. the coupling position, so that the coupling sl eeves of

bot h plug deviktesocDy atbrlhaveishbicepl uge ensl porke onbi@2d heshdo f i xed
agai nst _rotation in the socket devices, 200 re simultaneous]y, rotated and
ool Ty 107 Tt T RET TR EeERT et hbunt 1 BT T T oRe ThL bibiEefS0 t he
retai ner watdud8 &iteache ofethensockell devg ces 100. Since the cam profiles
of the cooperating cam nenbers 232A, 232B are effective to rotate the

coupl o Slecuge, 208 of, DO oL dev s, 20D ideperiept b, of ot o
the bar member 300 can be rotated again either in the
clockwise or counter clockwise direction by rotating the

15 bar member 300 again. By rotating the bar member 300, the
cam members (cam member 232A and opposing cam member 232B)
are rotated relatively to each other so that the flat top
233B of cam member 232B moves out of the flat base 233A of
cam member 232A and under the force of spring member 212,

20 the coupling sleeve 204 is displaced toward the plug
member 202. As the coupling sleeve 204 1is again displaced
axially toward the plug member 202, the locking noses 206

return to its release position as shown in Fig. 18.

Besides the present described embodiment and some of the
25 alternatives mentioned, there are other arrangement that
can be contemplated without deviating from the concept of

the present invention.

For example, in Fig. 19, the bar member 300 can have a

plug device 200 at each of the two end portions of the bar
30 member 300. The plug device 200 may be a first plug device

at the first hollow end portion and a second plug device

that is identical to the first plug device can be inserted
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25 sl eeves 204 of both plug devices 200 reach their coupling positions by a
sane unidirectional rotation of the bar nmenber 300, though the rotation
directions of relative rotation of the coupling sleeves 204 around the
associ ated plug nenbers 202 are opposite to each other. 30 In another

enbodi nment , ;i he fcked KoV &g QP San g desianedhd 0 mensd  ashedi Pradui | t

into an end portion of bar nenber 300 to allow direct attachnent between
bar menber $2:300 k&7 (and or @@ edill hak sxed reemil st ot dlenthat Hehs geet devi ce

may i ncl ud e - Cl I S e e t.1s I n
di st ance bg%e?%gdé%%go%o%ﬁ[?ﬁ %\%&ﬁo e\.’l(?e?\é(t%eshé\zi/aly?ﬁ%ﬁet%leu%aﬁg%/ﬁgeef gldg Bf
anot her bars yrerthesn 3060 neyndbet igrsesd echaitithd heowolirig ngl dxwles af04 hef bar

menber and eqr;tg{;lgi ng the plug end portjon 220 with the 5 socket hole to
connect }wd Nefb LY B00° t oYt Hed . 10 GHf s IS LI bri Y3t eiof a

structural 51;% koortiond M GYSE e@ﬂé:ogmqjc% Shdeh & S 05et, fevige (400) and

a plug devic that can be coupled to 1he socket 5device (100),
t he socket Wevitve (HDO) derci et ng Greout Brsesoketitousimg (dodgt dmlla

cockel TeTiEle (04 1408, SOETiPAISIIn IOy i stk dipbsing (101

stationary, e.g., since coupled to other bar members 300,

10 respectively), while the free end portions 242 of the
coupling sleeves 204 are inserted through the coupling
holes 102 of the respective socket devices 100. The bar
member 300 is then rotated from a first rotation position,
e.g. the release position, into a second rotation

15 position, e.g. the coupling position, so that the coupling
sleeves of both plug devices 200, that have their plug end
portions 220 held fixed against rotation in the socket
devices 200, are simultaneocusly rotated and axially
displaced into the respective coupling positions to engage

20 the retainer wall 108 of each of the socket devices 100.
Since the cam profiles of the cooperating cam members
232A, 232B are effective to rotate the coupling sleeves
204 of both plug devices 200 independently of the rotation
direction into the coupling positions, the coupling

25 sleeves 204 of both plug devices 200 reach their coupling
positions by a same unidirecticnal rotation of the bar
member 300, though the rotation directions of relative
rotation of the coupling sleeves 204 around the associated

plug members 202 are opposite to each other.

30 In another embodiment, the socket device 100 can be
designed to be attached or built intoc an end portion of
bar member 300 to allow direct attachment between bar
members 300 e.g. to extend bars. In this embodiment, the

socket device may include only one non-circular socket
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10t he socket nenber (104) having a socket hole (106) of non-circular
cross-section, the socket hole (106) disposed in a distance behind a
coupling hole (102), t he plug device (200) conprising a plug nenber
(202) and a coupling sleeve (204), the plug nmenber 15(202) including a plug
body (208) Hdwad trsatcyid Ndsd£odd Sl dalh st H15@s tiesh imd ocidecs@ypindg sl eeve
(204) and that includes an exposed plug end portion (220) axially

proj ecti ng foute of Ia §hiee g pore i@ﬁlq Xeyiest 1He chuprethesikave and
havi ng a nQn: Gi - [ on. [ d fit i t ket hol e
(106) of t%ge“ggoe:: g@dnerﬁ{r\g?é? 1%%56,%%{&3??@% %2% %%L?Efllior%g (@1% %ﬁcﬁeﬁli ng at

| east one rnagh aleteki 190 NOsea d 20H) tHadb Bhd Yerpd gpeet 1 dvg TR0 wad toh yelon an
outer peripheral surface of the free end portion (242) of the coupling

25s| eeve® ( AROKSEN Wi Ty PP ' i RTURLHRET af O Wi tRIFPr®Ferabl y equal
to or smaller than a half of the circunferential |ength of the outer

peri pheral surface of the free end portion , the coupling sleeve (204)
designed to be axially displaceable 30relative to the plug nmenber (202)

bet ween a rel ease position and a coupling position, wherein the free
end portion (242) of the coupling sleeve (204) inclusive of the |ocking
nose (206) axially fits through the coupling hole (102) of the socket
housi ng (101) when the coupling sleeve 5(204) is in the rel ease position,
and the retainer
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wal I (108) includes a |ocking portion (105) radially projecting by the
radial projecting |ength of the | ocking nose (206) into the coupling hole
(102), and wherein the plug body (208) and the coupling 10sl eeve (204)

i ncl ude axial cam nenbers (232A, 232B) engagi ng each other to cooperate
upon a rot atipimet the coupling sleeve (204) for said axial displacenent of
the coupling sleeve (204) between the rel ease position and the coupling
position so that the plug 15end portion (220) of the plug nenber (202) can
be fitted inté-the solgk%?mh%‘rfem( 1965t F The? stickettwerbet L3RI kvhi | e t he

free end portion {742y Herd ROl Mg 5! fevead 284) 1 ddc] usd ve,pf 4 he
| ocki ng nose (206) is inserted through the coupling hole (102) 20into the

socket housing (I0)g cenicdhe(2@ekitphosan (BO6)ouslell sppb adesl soweeds and
agai nst %he lOCHAE%fg”tLﬁﬂH(105) of the retainer wall (108) of the socket
housi ng 1101) upon and: d g a relative rotation of the plug device (200)
and the socket 25device (100). 2. The systemas clainmed in claim1l, wherein
t he plug device (200)tHaurddmret mdwides @l @hesisurleadsiprg regy mantirer (RIJt t hat

is operatively connect ed jally. between the plu (208), and the
coupl i ng sl eeve %hﬁ3.(@§i&ﬁgxgy%t%965.th%ﬁ%%% Pﬁﬂ% ot 25PNt e AT t he
coupling hole (IBE)sirsgforoed, ithd heodedaimalswed | (1A08)hHFikdes socket
device (100) to include a circular center portion (107) and at |east one

recess portion (A0WLlingikely olRarkpydesed Hey centerabor® ivvhl ¥ 10/98) t he
) . . . o
center poriion (%QJ)S{@%@ET&Q&?%%) Ry &%ré eSPONS {0 an PYELT ¢

di aneter of the 5coupling eeve , and the recess portion (109
non-circular cross-section, the socket hole (106)

disposed in a distance behind a coupling hole (102),

the plug device (200) comprising a plug member

(202) and a coupling sleeve (204), the plug member

15 (202) including a plug body (208) that is cylindrical
slidably inserted into the coupling sleeve (204) and
that includes an exposed plug end portion (220)
axially projecting out of a free end portion (242) of
the coupling sleeve and having a non-circular cross-

20 section designed to fit into the socket hole (106) of
the socket member (104), the free end portion (242)
including at least one radial locking nose (206)
radially projecting outwardly on an outer peripheral
surface of the free end portion (242) of the coupling

25 sleeve (204) and having a limited circumferential
width preferably equal to or smaller than a half of
the circumferential length of the outer peripheral
surface of the free end portion , the coupling
sleeve (204) designed to be axially displaceable

30 relative to the plug member (202) between a release

position and a coupling position,
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having a width in a circunferential direction of the coupling hole (102)
that corresponds at least to the circunferential wdth of the | ocking nose
(206), the recess portion (109) having a radial length of at 10l east equal
to the radial projection |ength of the |ocking nose (206) and an axi al

shape preferably corngspandi nthd of @ed anshape fn Nose )i vaxird Vview, so
that the | ocking nose (206) axially fits through the recess portion (109),

wherein the recessupbing onlasve 108)4] sinobdeted of the leockimg Ip)@$¢| on

105) of th t 0]
((:oupl)i (rjlg holeer(elgjz(?ée)r é{%ﬂ% P%teémn%}gré % Uﬁ%gr&a&%%ﬂ? kqée\f/\% ?:[]CI) %e free
end portion (24%)of stdsteke:@umlmgn@l €EVE) (204) 202 neduolebng plesaeity of

| ocki ng noses (206 that are spaced from each ot her |n circunferenti al
directioh of thel& {Jbl}%gl%l%%er?mﬁe RPet el on ¢ e o‘ifb?lﬁpgt%bn%r(lw) in

the retainer m'&al(llogio@f 1he) seckel b&é‘}%irtﬁ% éépclioﬂl nelpgdes  gqplural ity of

recess portions 25(109) that correspond to e plurality of |ocking noses
(206) of the couptd¢rrBlirevey (2024)radbal I"(aJtO}iecF)‘fLmQIl@ygm ¢ecess portions

109) and | ocki 1 h | h
biher around thatRERtSH BoTt i R 10 o Ehe-SORbURY i et hol {1090 5. - The

systemas clained in claim3 or 4, wherein each of the recess portions
(109) have a wi dt h t hdtereior rte‘sq)mﬂdsg ttodyhe( 24 &t mr(dNtief @aghliofg t he

| SoKing,go5es (208)av . JOF, SYSLEM 20 o f Mol gt 97 0, 61 2053, 1 €0
engaging each other to cooperate upon a rotation of
the coupling sleeve (204) for said axial displacement
of the coupling sleeve (204) between the release
position and the coupling position so that the plug

15 end portion (220) of the plug member (202) can be
fitted into the socket hole (106) of the socket
member (104) while the free end portion (242) of the
coupling sleeve (204) inclusive of the locking nose
(206) is inserted through the coupling hole (102)

20 into the socket housing (101), and the locking nocse
(206) is displaced towards and against the locking
portion (105) of the retainer wall (108) of the
socket housing (101) upon and during a relative
rotation of the plug device (200) and the sockeﬁ

25 device (100).

2. The system as claimed in claim 1, wherein the
plug device (200) further includes a pressure spring
member (212) that is operatively connected axially
between the plug body (208) and the coupling sleeve

30 (204) .

3. The system as claimed in 1 or 2, wherein the
coupling hole (102) is formed in the retainer wall

(108) of the socket device (100) to include a
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5faces (246) that face away fromthe plug end portion (220) of the plug
menber (202) and are at | east approximately in a radial plane of the plug
menber (202) or the coupling sleeve (204), the |ocking faces (246) are
axially displaced in a direction away from 10said plug end portion (220) of

the plug nenber {202)1 dpare s A NGR [EY AL I Mey rot atd o Afnd he coupl i ng
sl eeve (204) and the plug nenber (202) fromthe release position into the

coupl i ng positi aprtolaxi 61¢3) mmla-hl}a Qitrertdlon eoward edetert ai ner wal |

15(108) of the socket when the free g}%p rtion (242) of the
coupling sl eeve % Orhagf%een nserefn%elf rﬁ%rutglf'n th § ng ot e (102)

into the socket ducwétﬂ@{ 143t c?orﬂé'@@ry&éeﬁbaéin%@tté@djiém@lfé’r offcieéml to
6, 20wherein the cam nenbers 32A, 232B) are end cans having axially

faci ng cam prof i8¥ g f’r]a%%v%a@p%)the#ncér@%rl?%?@%ﬂ Rr k@ r £1@%)ar ound
the axis of rel gldyg g of afi o ofy CQ@if&ﬂn@éle@A’@le(lZQﬂr@é‘@l&{ Uge nEdder

(202) and each include at |east one trough and 25at | east one crest that
alternate al ong adwplinglleole axial | yhengager egoinadd her easaltertiat el y

change the direction o{ sai d. axi al %%s ment of the cougi g sl.eeve
(204) upon a unih TRECIBHE Tt L1 OTF LHEE GO I 0 Sovir {204yt 508, The
system as cl ai megbdds 2Yoofish a{ B9 )1 Ky ilmg Whered il heekupl o NG S| eeve
(204) includes a bottomwall (238) and the cam nenbers (232A, 232B) are
10 least equal to the radial projection length of the
locking nose (206) and an axial shape preferably
corresponding to axial shape of nose in axial view,
so that the locking nose (206) axially fits through
the recess portion (109), wherein the recess portion
15 (109) is bordered by the locking portion (105) of the

retainer wall (108) in a circumferential direction of

the coupling hole (102).

4, The system as claimed in claim 3, wherein the
free end portion (242)0f the coupling sleeve (204)
20 includes a plurality of locking noses (206) that are
spaced from each other in circumferential direction
of the coupling sleeve (204), wherein the coupling
hole (102) in the retainer wall (108) of the socket
housing (101) includes a plurality of recess portions
25 (109) that correspond to the plurality of locking
noses (206) of the coupling sleeve (204), so that a
plurality of recess portions (109) and locking
portions (105) of the retainer wall (108) alternate
each other around the center portion (107) of the

30 coupling hole (102).

5. The system as claimed in claim 3 or 4, wherein

each of the recess portions (109) have a width that
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di sposed between the bottomwall (238) and an axial face of the plug body
(208). 9. The systemas clainmed in claim8, wherein the camprofiles are
of a sinusoidal waveform having at |east 5one crest and at | east one
trough. 10. The systemas clained in claim9, wherein the camprofile has

four crests and Ot J5QUBNS. o - TG, SHPt &R ass @ amadhd m sl g 9,

wherein the 10cam profile has two crests and two troughs. 12. The system
as claimed in ampsae f0@lains 7 to 11, wherein the crest of at |east one
of the cam nenbers (232a,232B) is flattened to hold the coupling sl eeve

(204) in the gouplingposiidany Jdol3 e sYE! 6P alfed dnany qne of
clainms 1 to 12, wherein tthe socket nenber (104)  is held wthin the socket
housi ng (101) by supporeimgtlae o)) nosd¢ralal @ dpace detakelrthengocket

20(110) 15 Conndd'Ge off o bar s B1°1 He Sbeicar HOlo 'S 100 SHeLa &
hol | ow corner of (24® sotketie housy NEerfddd) (2d2). Thed syisd e asegLdt@ai med in any
of claims 1 tol3, wherein the socket housing (101) is a cube having a
approximately in a radial plane of the plug member
(202) or the coupling sleeve (204), the locking faces
(246) are axially displacéd in a direction away from
10 said plug end portion (220) of the plug member (202)
upon and during a relative rotation of the coupling
sleeve (204) and the plug member (202) from the
release position into the coupling position to
axially move in a direction toward the retainer wall
15 (108) of the socket housing (101) when the free end
portion (242) of the coupling sleeve (204) has been
inserted through the coupling hole (102) into the

socket housing(101).

7. The system as claimed in any of claim 1 to 6,

20 wherein the cam members (232A, 232B) are end cams
having axially facing cam profiles that face each
other are arranged in a circle around the axis of
relative rotation of coupling sleeve (204) and plug
member (202) and each include at least one trough and

25 at least one crest that alternate along the circle to
axially engage each other and alternately change the
direction of said axial displacement of the coupling
sleeve (204) upon a unidirectional rotation of the

coupling sleeve (204).

30 8. The system as claimed in any of claims 1 to 7,
wherein the coupling sleeve (204) includes a bottom

wall (238) and the cam members (232A, 232B) are
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25plurality of corners and side walls, and the socket nmenber (104) is a

hol | ow cube having a plurality of corners and side walls, wherein each of a
plurality of the side walls of the socket housing (101) includes a retainer
wal I (108) and includes a 30coupling hole (102) in the retainer wall (108)
for receiving the gee entkPeLdi othd B o tde Cf’}lﬁé)‘ Nghq sheeyei4204) in
the rel ease position thereof, and each of a plurality of sides of the
socket menber (1mqei¢1ﬁltfd%sphugd@¢<@y 0 &) (106) for receiving the plug end
portion (220) of the plug nmenber (202). 515. The systemas clained in clains
13 and 14, wheyein eagh of, dhe, cubes shapsd spckets hoysifge (L0 and- he
cube- shaped socket nenber (104) includes two halves that are releasably

i nt erconnect ed, mwhefeles tdee s@ﬂbp@r?elmgsmdml (ﬂaﬂ_@ffalrre haneyy adt yléastred on
10the corners of the socket me VES. The system as clainmed in any
of claimd 1 to 1¥'€ WhHeret narf%eaﬁ)lijﬁa%bdﬁln 2%%3 thcl udes an axial extension
rod (214) that is rotatably received in the plug device (200) and rotatable
relative to tA€.15coupling sl eeliee dystdheasysieimes Thadhedni 91, claim 2,
wherein the sprlr}g rrerrber 212) is gf ;lqcal i rrerrberdt IS
supported on t he" Uirdet’si oy o‘fa h%r%lt o "i‘/\%l’?o‘? 3‘?’3%J DS tHE ¢ %Lb]fl ng sl eeve
(204). 2018.The ssysigma as clained in any of clains 1 to 17,

11. The system as claimed in claim 9, wherein the
10 cam profile has two crests and two troughs.
12. The system as claimed in any one of claims 7 to

11, wherein the crest of at least one of the cam
members (232a,232B) is flattened to hold the coupling

sleeve (204) in the coupling position.

15 13. The system as claimed in any one of claims 1 to
12, wherein the socket member (104) is held within
the socket housing (101) by supporting arms (110) to
leave a space between the socket member (104) and the
retainer wall (108), wherein each supporting arm

20 (110) is connected on a corner of the socket housing
(101) and to a hollow corner of the socket housing

(101).

14. The system as claimed in any of claims 1 tol3,
wherein the socket housing (101) is a cube having a
25 plurality of corners and side walls, and the socket
member (104) is a hollow cube having a plurality of
corners and side walls, wherein each of a plurality
of the side walls of the socket housing (101)
includes a retainer wall (108) and includes a
30 coupling hole (102) in the retainer wall (108) for

receiving the free end portion (242) of the coupling
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wherein the plug device (200) is inserted into a hollow end portion of a
bar nmenber (300) in an axially and rotatably fixed condition. 19. The system
as clainmed in claim 18, wherein the 25plug device (200) is a first plug
device and a second plug device that is identical to the first plug device

(200) is insertedddya sREONG NolhOW SNk ROTLd O Qdn thee Rad s meqtper (300) in
an axially and rotatably fixed condition, wherein the cam nenbers 30 (232A,
232B) of the pl gpdevies FROO1are of i yrdes tof edvh srdkat inrerdosynchr oni zed

condi tion such, {ﬂ%) tihecfo%gsli ngséscllggvgrfojx()egog?d& pé(y]g rdeé’éfelsr}%tzt%?eg are in

. u
the rel ease position, en e bar e isTn afirs ion

position, and bgluglerd deyvitcesn (200)) et erhd hel wpupdribgr posid ) on when t he
bar menber (300) is rotated fromthe first rotation position 5into a second

rotation_position. 20.,The systemas clained. in any o of ¢clajms 1 to 19
further ‘rZ:orrpritl i'ng re }é%s%%%%/e%oao%e?g?ll eggllar% c%fan%m?’renﬁ%e?%&(gjﬂ) i ncl udi ng
a nmale nenber (2242A)e 0N &enh off tiee | Qokd Neh10se {208t anshid ey | oeki ng wal |
10portion (109) and a femal e nmenber (222B) on the other of the |ocking nose

(206) or |ocki ngialthorironsaRd] , s edeperttTiRy t ol Ghigags 1Y ddth ot her
when the coupling, s}&evig {20e i Seldh {181 FOUP d AL RASEAd PN wHSrein

the supporting arms (110) are integrally formed on

10 the corners of the socket member halves.

le6. The system as claimed in any of claims 1 to 15,
wherein the plug body (208) includes an axial
extension rod (214) that is rotatably received in the
plug device (200) and rotatable relative to the

15 coupling sleeve.

17. The system as claimed in claim 2, wherein the
spring member (212) is a conical spring member that
is supported on the underside of the bottom wall

(238) of the coupling sleeve (204).

20 18. The system as claimed in any of claims 1 to 17,
wherein the plug device (200) is inserted into a
hollow end portion of a bar member (300) in an

axially and rotatably fixed condition.

19. The system as claimed in claim 18, wherein the
25 plug device (200) is a first plug device and a second
plug device that is identical to the first plug
device (200) is inserted in a second hollow end
portion of the bar member (300) in an axially and
rotatably fixed condition, wherein the cam members
30 (232A, 232B) of the plug devices (200) are aligned to
each other in a synchronized condition such, that the

coupling sleeves of both plug devices (200) are in
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10

15

20.

the release position, when the bar member (300) is in
a first rotation position, and both plug devices
(200) enter the coupling position when the bar member
(300) is rotated from the first rotation position

into a second rotation position.

The system as claimed in any one of claims 1 to
19 further comprising releasably cooperating latching
members (222) including a male member (222A) on one
of the locking nose (206) and the locking wall
portion (109) and a female member (222B) on the other
of the locking nose (206) or locking wall portion
(109), cooperating to engage into each other when the

coupling sleeve (204) 1is in the coupling position.
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