§ecuring Connector for Tubes THE PRESENT I NVENTION rel ates to a nethodchD<>:§]‘
securing a connector within a hollow tube and re particularly to a nethod
qf rel easably connecting tubes from which tubeEDnay be assenbl ed itens of
furniture. Furmiture s comonly assenbl ed using a tubular framework.
Various met hods-exist to connect the tubes of the framework together, often
w th use of - sconnectors. Such connectors may.be divided into two types,

those that connect the tubes externally and those that connect the tubes.
inter- naty. O the connectors that connect tubes externally, two major
types exist. The first, known as oct opus connectors, possess a main body

- from whi ch extend pairs of "fingers", which fit around the tubes to be
connected. Oten one of the fingers contains a threaded hol e therethrough,
in which hole a screw is positioned, the screw being screwable into the
hole so as to force a tube positioned between the two projections, against

t he opposite finger so as to hold the tube in place. Such octopus
connectors, while releasable, are by their very nature conparatively bul ky
and tend to exieSgcuniggEennector fomtubss the furniture thus marring the
appearance of the furniture and providing the furniture with projections
whi ch are potentlalkﬁﬂdan erous agg destabilizing. Furthernore, those

oct opus connectors SEINT ANYENTHON relotes dorq methad ofcsecysingiq gonnegtar: e
threaded hol es 1t Qifiin "&ChAIRRE ‘tobé hard tnli&ef paagédariWhic o rmemoal 86 refeddabBsk

requiring precision and takin Q i me. The oth e, of

external tube coﬁﬁ%ﬁ‘ﬁf"ﬂg’ gqxﬁrév%? Hebes sAde ?8?39"%‘?‘; O{lB‘E'(SH%CtOI’

co&rpfi ses a tube, with an internal dianmeter slightly Iarger t han the

external dianeter of, the,r tubes to ‘?"‘Z Zgagonnecte The. intern urr.gace

of the connector [erFyrMTuFe g camm Y, orserabled yring, e fabuisc ?ﬁ?‘?ﬁ’@é oht'¢ovs

male [err] thr eamethods ekishdo connebt thettebesabf the feamreewétrk togethdyre often wibkh
use of connectors. Such connectors may be divided into two types, those
that connect the tubes externally and those that connect the tubes inter-
nally. '

Of the connectors that connect tubes exfernally, two 'mqjor types exist.

The first, known as octopus connectors, possess @ main body from which

extend pairs of "fingers", which fit around the tubes to be connected. Often

one of the fingers contains a threaded hole therethrough, in which hole a

screw is positioned, the screw being screwable into the hole so as to force a

N2 tube .p.osi.ﬁoned between the two projections, against the opposite finger so
' ' as to hold the tube in place. Such octopus connectors, while releasable, are
by their very nature comparatively bulky and tend to extend beyond the

frame of the furniture thus marring the appearance of the furniture and
providing the furniture with projections which are potentially dangerous and
.desfa_bi'lizing. Furthermore, those octopus connectors with screw holes

throdgh the fingers necessarily require threaded holes to be'machi_ned within

the fingers, which rhachin_ing is a task requiring precision and taking up’some

time. ] o . -

The other common type of exfernal tube connector is the waterpipe
connector. This type of connector, comprises a tube, with an internal
diameter slightly larger than the external diameter of the tubes to be



connected. Wiilst this connector is releasable, it tends to 5 * mar the
overal | appearance of the furniture and, furthernore, requires special
tooling of the connector to provide the—ZenaIe thread on the inner surface. f
Addi tional ly, this waterpipe connector may only be used’'with tubes which

are specially tooled to correspond thereto by having nmal e screw 10

t hr eads atcdrmecited. ofThd]d.nhﬂamal Gurfadefs thie conmeckiort bnneat ﬁemaler
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et hrou and,

hol es t her urthermore, the tubes to be connected nust have
cor r &pondiag 'mﬁ avera bl AFPRATANEROL Jthe FurnikREe22d nhf BEthermpEBes

| nternfﬂ :jyr eéessge’am p:l:@bﬂ.@.&!gon?ﬁv\/fﬁ}gél Ebh?%&%@lry ¥bt fyﬂwlt&@sme be
connect ed. , e nma r reads_on the er .surface o

proj ecti on%em%\geclﬁ{% sQewd f‘ﬁr e§%§eﬁr SRRty toggg ff}°nas®ryeweg é
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connect or s Qﬁ% PasE Qrgqqqﬁﬁﬂf RS %ﬁ%@gvﬂg 8rs§F§w"
knockiedl orthireads atlt thehendssiofe tife thubdsies. Such nethods are relatively
permanent and the connectors .are only releasable wth a great deal

of difficulty, thus making the conpleted frames difficult to disnantle and
reassenbl e el se@hber. foams o5 extebnait connectonscstonr tubest generally
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the prior
tubes and connector having holes therethrough which, when the

15 holes are aligned, receive a screw, bolt or other fixing
means. As with the waterpipe connectors, these connectors
require special tooling to provide holes therethrough and,
furthermore, the tubes to be connected must have correspondi.
holes through the tubes. .
20 '
All connectors which fix tubes internally comprise shaped
projections which fit snugly within tubes to be connected..
Some comprise male screw-~threads on the outer surface of the
projections, which male screw-threads are adapted to be
25 screwed onto female screw-~-threads machined on the inside of
the tubes. This necessarily means machining of the tubes to
form the framework.

Other internal connectors known at present are fitte: -
30 means of adhesives or are knocked or driven inté the inside:
of the tubes. Such methods are relatively permanent and the
connectors are only releasable with a great deal of
difficulty, thus making'the completed frames difficult to
dismantle and reassemble e;sewhere.
35 _
It is an object of the present invention to overcome or
at least mitigate some of the above mentioned disadvantages
of the prior art. |
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’3- Accordi ng to the present invention there is provided a nethod of

Lel easably securing a connector within-a hollow tube, the connector
gonprising a screw nenber, which screw nenber conprises a head and a
threaded stem .a resiliently 5 def or mabt&=menber about the threaded stem
and a nut. nenber on the thr.eaded stem the resiliently deformabl e nmenber

bei ng positioned betmee t he,  he and the nu dy extending
beyond the, head ofAGFRX ﬂ%mf:ﬁe%g% RW%t%ﬁY?%Ff?nt ﬁg 35 tRrevided; an
to the tl%*’eadﬁétlﬁ@rrbﬁf tdFoddaisly 1@ecuriera ideRnEitd ﬁﬂﬁm.nSIaTghollow

I nserting th reaﬁﬁd stem of_the conn{e.z R into the borg &{QﬁtUbe and
rotating the SORRAGHAT FURPT £ 31RH e A T LBPMESTy h MBLGR, REFeW
menber is: tweashxl compzides ahchdmddandt fmrﬁ’uyeaded stew,ess reskliently
resiliently S h o] u the _
hol | ow It%fjbe %@# el n %@? I?Ob%‘f %%Q §%%r%§é§ §ﬁaa{3e&1 rrgexp%gr
recei vi ng a slﬂ‘reav\threadedorstam,t athe mqﬂiériant]f}ordeﬁoamabget merdmEvwbeing
member . ngtf‘%ﬁ@%é@“iaee&eégb tile® d' QuAN D n&@eméﬁberr eSind e&twdy

defornable er conprises ru connector conprises a groove for

receiving a ﬁ*@mﬂi%rbeﬂ'omiuﬁ%ll@ﬁdwﬂfem sgxevhmenpepeinsagbstantialdy
the screw meiyy . o ?go?s*l%eboﬁi’rﬁéﬁfﬂﬁs tReNERd tﬁl?réﬁﬁéd Ols el éfr@:‘ﬁémgéféw

in the op 05|te d| tion to t readed stem of screw nenb

Pref er afll dyhe jmethod: couBEd sipg: Hn%%mh%rﬁhsem‘ér fhemeof

menber. In a ﬁmé tdlﬁfn&’é&d'im tHe Ihlaa.—e?%f thiectabe aﬂaeﬂétﬁﬁinbhﬁhéogééréﬁ
separate fromthe resi i ent| deforn%pl nber andéoreferabl t he bod

cog'pfh ses netlgmber with respect to u member that the nut member

is threaded towards the head, thereby to compress the

- resiliently deformable member so that the connector is secured

15 to the hollow tube, wherein a side wall of the body comprises

- ' an aperture for receiving a screw-driver or suitable implement

for rotating the screw member.

In one embodiment of  the present invention, the
20 resiliently deformable member comprises rubber.

The connector comprises a groove for receiving a
_ screwdriverl or suitable implement which may be used to rotate
\U | the screw member.
25 _ . _

The body extends behind the head of the screw member in
the opposite direction to the threaded stem of the screw
member. Preferably, the body is contiguous with the
resiliently deformable member. In a further embodiment of the

30 present invention, the body is separate from the resiliéntly
deformable member and preferably the body comprises metal.

The present invention also envisages the use of two or

more connectors attached to a single body, preferably

35 extending from that body at angles to each other. A preferred

aspect of this embodiment comprises a plurality of individual
connectors which are 'reléasably secured to a central bddy.
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The present invention al so envisages the use of two or nore connectors
attached to a single body, preferably 85 extending fromthat body at
angles to each other. A preferred aspect of this enbodi nent conprisés a
plurality of individual connectors which,are releasably secured to a
central body. In yet a further enbodi%ght of 'the present invention the
connect or conprises tmn opposi ng screw nenbers, the threaded stems of which

nave opnosi no ! BEPQLt: ol by BREY elbodlifieh ool RN JRIDES ARG EAN0SGIS
both scr ew;on@etqmr mmmemetwes@eposmgnacrewmmem it rbshsahhreaded
direction Lebals \GF tt?h%%ﬁ*‘hﬁ@be‘%ﬂﬁﬂ%{g ﬂéfgéﬂhgg th ahéé{;é hgE mec,%%gf '

the present invention here 1s provi onnhect or Use In
net hod of SREeHr mermmlmnconnep#eér &y 3 reembex, | aueht Ash ardlake rore

readi by undgr $haed roeheron hef txet l@&htfeeaiaﬁﬁstmﬁ%cmsbeé urn to
appreci ated, enbodinents .of the: |nven i on- gxdt‘%now be. describ é y of

exanpl e, wRENer the EﬁEBeFGif’ﬁenSEc’Bﬂ’B ¥ Sn gisape direghion 18

shows a scienehich w@seﬁmmmj view of one enbodi nent of the pr esent
i nvention; 10 - : FI GURE 2 shows a plan view of a second

enbodi nent of the present i nvention; FlIGURE 3 shows a transverse
sem -sectional Sclveyding vi@ia ofuzthiirr dsp‘dmﬂldafnthef pﬁ.‘lﬁfse@ibe&iﬁ'fﬁentlon

i nveny jon; there is provided a connector for use in the method of the
present invention. u



15 . FIGURE 4 shows a sem -sectional schematic view of a
fourth enbodi ment of the present inventton; FIGJRE 5 shows a sem -sectional
skhematic view of a.fifth enbodi ment of the present invention; FIGURE 6
shows a sem -sectional schematic view of 20 . a connector not of the
present invention; -and FI GURE 7 shows a sem -sectional schematic view of a
si xth enbodi ment of the present invention. The enbodi nent of the present

i nventi of; shown in Figure 1 conprises a resilfent body 1 having screw hol es
25 N'Z drilled therethrough at right amgles to each other. Wthin
each of the screw holes 2 is positioned a screw 3 having a head 4 and a

]Ehr;aﬁded stem 5. Threadtqh c&ﬁdﬁﬁmﬁ hlea bty énieio® mﬁygbél%%ﬁe regabegy 1

urther conprises pper.ati es e _positioned withi

the body 5 o adndRtasd Anbd tha Fldien "ERatues ity 9of Ade ke of a
screwdri ver or mppn'edinteﬂa,l cenbod Ewenits db tiperm*aemhboncmﬁb]:tmwoheﬁ gure
1, a scremdrlve ary..ar I I

operating hote (}Sjiﬂnasde'r t‘%?@ Jar#o%r@g o%‘rlq'g groove I N tﬁ 'ﬁ%ad 4 of a
screw 3. By thi @qmnan Yine @ravingse #@t‘d‘!’é@h appropriately so as to

thread the nut 6 al ong tgegdseE eﬁdét?ovﬁé &N ScHEWRE £ éé&ﬁil'@éétﬂoﬂéltbfeﬁ%fw
3. In so doing, the reﬁtilent -bod wll e ¢co essed between the head 4

of the screw 3 AN qRPofiment £F rRFt'e%e%v’e%V ’E) BE the head 4.
Accondi ngly, the resili FRGUREl)2 |shéws &premseiew Of 4 eecénd cembbaindnt

Stam5 a5 shown By e deHen ik fon ! "Connestor of Figure | 1S in
pl aCe inside a tube, thdFXQIRE 3sshowsfattwansverse semi-sectional
schematic view of a third embodiment of the present
invention;
15 - _ : FIGURE 4 shows a sem1-sect10na1 schematic view of
a fourth embodiment of the present invention;
FIGURE 5 shows a semi-sectional schematic view of
a fifth embodiment of the present invention;
_ FIGURE 6 shows a semi-sectional schematic view of
20 _ a connector not of the present invention; and
FIGURE 7 shows a semi-sectional schematic view of
a sixth embodiment of the present invention.
‘The embodiment of the present invention shown in
U/ : Figure 1 comprises a resilient body 1 having screw holes
25 d 2 drilled therethrough at right angles to each other.
- Within each of the screw holes 2 is positioned a screw 3
having a head 4 and a threaded stem 5. Threaded onto
each threaded stem 5 is a nut 6. The body 1 further
comprises operating holes 7 which are positioned within
30 _ the body 1 so as to allow access to the head 4 of the
- screw 3 by means of a screwdrlver or other su1tab1e

implement.
To operate the connector of Figure 1, a
_ screwdriver or s1m11ar article may be placed through an
35 operating hole 7 and inserted into an appropriate groove
in the head 4 of a screw 3. By this means, screw 3 may
be rotated | a



. L
re5|I|ent body 1 will cause the resilient body I to bulge outwardly and so
contact the inner face of the tube w thin,which the connector is -
positioned, thus establishing a friction i p between the.resilient body | 4
and the interior of the tube. In this way the connect or may grip the tube
and so be secured L&éﬁEln To rel egs the onnector fro a. t'uhe

screwdri ver JIPPEPRRIFIGY |sPrpﬂseTﬁ‘eﬁ'E“'e|° igleng: theyt IP’I?FQ]%H*% oﬁ%\“ﬂf’? ng

hole 7 to resfhel Retd® app«mpscmquavsbldb.ﬁmefheaﬁsmem bbay 1t el Jbeew 3
may be rotated in the t he

i recti t t he n t hr.eaded,,al
t hr eaded st erfERIGEES g I‘He[eﬁ'eﬁ'ﬁeﬁ 4#hfh§ TEE¥a é’gdt 8'&%@&%’41%% rce
qun t he bo;:lymbves‘ tdwmrdmnﬂmctbeachhd tmmotdiaglvesme endsibbady Hodyek uwm)to
the origina ogy o e SO
ceasing t o butd s FSHC frck:ntaB TPATha o5 et 65 oo B E7be)
the interior Mﬂgmbenwmbérqnm thai tbneaded ttotIyS s prmsbrldmmi llﬁeg&-r eWbeBhows
an al ternat i viheCOhpdchinbs Figur8d RORNBIEEIndible d Utle? the Wfibidd 6r gy 21

is linear an the screvvs are posit I n screw ho
t hr ough oppostesdientodyf! mlé eause the resﬂeerﬁp@cm! 1) badge qunsdIVnandqéOf orm

of ‘a.trench cignthét HiPinter 9aéd of HRe RGEY within Wclbﬂ%’ cBhHéc‘i'é‘J |sC;53§ﬁrrbr$e%G two

bul ges 29 at the centre. o I ch bul ges 29 event the

connector fr o*rh”&@éT‘%!Pé'ﬁ'E"&BI%/*"éq’f"ﬂ'bgﬁgae@‘f’ﬁﬂ {he F&sl"é@"*ab‘qub and e NEROEN | t

i s positionedsf thstebe) hetiie eyl henedringtfd® may ReipbtHeORbe2hdesd B dedip@nd
t he |nternalvg‘|arreter of a tube in which the connector is to be inserted..

Fi gure 3 shows'5®'hird enbodi ment of the invention shown in Figure 1, \J
connecting two tubes 310. It can be seen fromFigure 3 that the connector

is linear and corgri Ies 32 osi tigned n ei t her,
the resilient body .éﬁgﬁet%pecro%ﬁ?%\gr E‘g?ﬁwl S %reéf' MERCH™ T el?'ﬁ t he
resilient bodynpﬂemeahds rpeuselznomded)d'hmh mhmptevmu@atubsbe 34tpfresthén the

respective Scdﬁiﬁépﬁérepﬁréobg iﬁ%@eﬁé&rh sb $ht PhésEred 3 mdy'Be FoftiteddhthkS

|l ocated in the grooves
direction such that the nut 6 is threaded along the threaded stem 5 away

from the head 4. This releases the compression force upon the bady | of the
connector and thus the resilient body | returns to the original shape of the
body |, (as shown by solid lines in Figure |) so ceasing to bulge and thus
releasing the fncﬂon grip of the body ! upon the interior of the tube in
which the body | is posmoned.

Figure 2 shows an alternative embodiment of the connector in Figure |
wherein the body 21 is linear and the screws 23 are posmoned in screw
holes 22 which extend through opposite ends of the body 21. The operating
hole 27 is in the form of a trench cut in the snde_of the body 21. The body
further comprises two bulges 29 at the centre of the body 21, which

| bulges 29 prevent the connector from accidentall'}": slipping totally inside a
tube within which it is positioned. As can be seen from 'F'igure 3 the
bulges 29 extend beyond the internal dmmefer of a tube in which- the
connector is to be inserted. ' '

Figure 3 shows a third embodiment of the invention shown in Figure I,
. connecting two tubes 340.

It can be seen from F igure 3 that the connector is linear and comprises



heads 34 of respective screws 33. The threads the respective threaded
nenber s 35 of the two screws 33 are opposed an accordingly, the threads
of the two.nuts 36 thereon are simliarly opposed Posi tioned between the
head 34 of the screws®33 and those parts of the resilient body 31 to be

conpressed by -t heyge lseréws hole132 Pasifishedlni éititers@ndofl the Tesiliedt odlidD The
merely serves to give support to the entire part of the resilient body 31

whi ch”is*tq be coeraratisggholerils campsises t’rr@cbosvf dn thearesibeyt rdyidlehands
to be conNFessed é&:haﬂéd %efiweéfettaé BV Hellls 3@687 the rbﬁﬁén% SdrelVi B3S6f Ghe

33. To operate the conpect.or F are ed over eithe
end of the connectfYMeGRIy 'L P F%h?ﬁbgg"%ﬁ’(tﬁ#%ﬁzl 39 ﬁl?rﬂ%quﬁf)ﬁ "cféo
far up the connechmdsh!ﬁ bheeimbﬁeel’&re‘ns BBe ﬂhddh&ddﬁ dfhﬂmdoﬁé%beaﬂve W\f&hd&he
connector is in p03|

% ?tR e 311 |§3rotated % ? B qé Re two
screws 33 thus ro‘?"ﬁm ? ET'B yerséixg"@» OFf | PPPIRd P IGSPr iRy the dheeags
may be achi eved bof Mlmartwoaiuta 3éctherebn asy smmhaslymﬂpased.mﬂosi‘l'hmed beteeeh ctie

into the operatin 7 o] - r u €
respecti ve nuts AL TDER e, s F ohelh okt BF A reuER BEd o o be
t owar ds the headscqnpmssedwbysﬁweemewif Bndhfheunef%:meeqondmd%\erﬁu which

respect i ve heads 34 lGoquSEs b 4i0E ABBGY 19 1hUIGAIR Mt {0 B TeSRERNBORF3I -

t hus ensuring that lon o e sane rec I on wi

result in novemen¥ wh isHe bmsem%esmmbw nuowngemrtpéftba@mdv@ltwbwsméo
direction rel ati vgs bOmprédied 6 Rlve d-didimetdiSgretdict 1han THY Rebd B8 08 Thé Rerdwedsls

34 of, the screws 33 the resilient body 31 i's conpressed between the washer
3127and the nut 36. To conpensate for the force of this conpression the

resilient body 31 ex[Teneiseraté thé @bmé&wuﬂ%g&e J,Hﬂ!bés U0 faré Dlededt dver taites
310 and thus, when tacti t he e f ac he tubes
establ i shes a an‘?‘f&E Fl‘ﬁ?’?’ﬁﬁm ?‘PY §'t *hu r?d tHE pfgyﬁménfr%aypefg :
wi thin the tubes ﬁﬁi)farTu.q: tmwme‘cm bmhebtntye Sﬂmmhbhanddw)esﬂaelﬂodml.pnm‘ea
S I Y O e OB B3k o g LIRS et e ol
acting upon the rtwel sca'aWSBadyhm rotahing: rthehtwauscre®s 33nd Thie matation Gﬂzthe
Thi's causes plate 311 may be achieved by means of a screwdriver, or similar implement,
inserted into the operating trench 37. - The rotation of the screws 33 causes
the respective nuts 36 to be threaded dalong the respecﬁve threaded
stems 35 towards the heads 34 of the screws 33. Both nuts 36 move towards
the respective heads 34 because of the opposing threads of the two
screws 33, thus ensuring that rotation of _both - screws 33 in the same
o/ | _ direction will result in movement of the nuts 36 along the threaded stems 35
in the same direction relative to each screw 33.  As the nuts 36 move
towards the heads 34 of the screws 33 the resilient body 31 is compressed
between the washer 312 and the nut 36. To compensate for the force of this
compressidn the resilient body 31 expands outwardly towards the inner
surface of the tubes 310 and thus, when contacting the inner surface of the
tubes 310 establishes a friction grip therewith, thus holding the resilient
body 31 within 'rhe tubes 310, . -

To remove the connector from the tubes 310 thé plate 3!1 is merely
rotated in the opposite direction, thus moving the nuts 36 away from the
heads 34 of the screWS 33 and so releasing compression forces acting upon
the resilient body 31-between the nuts 36 and the washer 312, This causes



the resilient body 31 to return to the original hape of the resilient body.
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operates in substantially the same nmanner as the connectors of Figures |
3, but the only part of the connector that is conpressed, and thus bul ges
outwards, is the piguge &lishowshe dhriher comipndisent] dictheepresent: imeentith. arfdhis he

el eases the friction grip of €he connector upon the inner

e tubes 310, thus allowing t tubes 310 to be slid off the

Figure 3. The plate 31 1 of the connector of Figure 3 is
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connector conprises, three solid parts, .t parts 51 a assoc- |ated’W|th t he:
two screws 53 “éﬂ?ge'é“ignt ?’hlf?‘ﬁoﬁvgﬂﬁ'mﬁrﬁn\ggl'%gurefﬂe' cenrprdor oreratitpi se a

di fror “edge of. 1 he. b Late,514. A
St PESf e et arotidt da Etaresisth obr hUf paZRE rraardsy 1 he
screw 53 i s pdbetplogéd3nivhichnis bempyessedibietweerptivg @ot 6 randlthe whashebdd. 5 b
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interior of a tube further within the tube than may be exerte-
embodiments of Figures | to 3, because the resilient plug 413 «-

body 41 of the connector in Figure &4 are not one and the same. This frictic.
grip exerted further within the tube gives a more secure grip than the grip
exerted by the embodiments shown in Figures | to 3. | '

- Figure 5 shows an alternative embodiment of Figure 4. In Figure 5 the
body 5| of the connector comprises three solid parts, two parts 5!a assoc-
iated with the two screws 53 and a central body portion 5th. The
portions Sla comprise a base plate 514, through which a screw hole 52
extends, and a cylindrical projection 515 extending away from the outer
edge of the base plate SI4. A screw 53 is positioned within a portion Sla
such that the head 54 of the screw 53 is positioned within the cylindrical
projection 515. The body 51b is, in Figure §, a substantially cylindrical
body, having a bulge 59 in its centre to prevent the tubes 510 from slipping
thereover and having threaded eylindrical indents 516 at either end of the

body portion 5Ib. The threads on the indents 516 correspond to threads 517 .

located on the interior of the c'ylindrical projection 515 of the body



f hereover and having threaded cylindrical indents 516 at either end of the
body portion 51b. The threads on the indents 516 correspond to threads 517
{ocated on the interior of the cylindrical projection 515 of the body
portlon 5la. “In this way the body portion 51a may be connected to the body
portion 51b so as to forma 5 : conplete body 51. By this neans a
series .of differently shaped central portions_51b may be manufactured to
correspand with the end porti.ons 5la such th a variety of differently
shaped cwgnectors nmay be forned using different shaped portions 51b and the
" sane end portions 10 - 5la, thus allowing the user to connect many

tC Eggget ?ﬁgmelr ﬁbr&ibﬂr sqhy ofrndichfier %ﬁr &m@ ®od s dﬂh@igls%%htﬁaq ﬁg may
el ves in isS U e en
portions 5la ar E°§EP§%§9 f'8 ?ﬁg gé’ aor&j.m %&%Sfr? 5ﬁd%:t"“né‘3 Fdhfector is
then snserted i complitet body 510Q. Bys@zdasdmeae:s @ serd esnoff i fienentlp
operating trenc f | ' %ﬁyi I river
into appropri at ghgiggv‘e:rseg?r éo%lt glr por?’ ié? ?% (ﬁéﬁﬁnﬁ oif e SCrews
53. The conneccorteépondg wishs thee epde porddons Sia sueh Hhated Fariaty

connectors of Fbﬁ”&?.ffexén%@&”%ﬁhﬂed‘%rﬂfeéﬁ&so Ve ifdf@idd Ubiry
envi saged wherein the en é@prtlons la na Qg “Eb rted 25

tubes, the screfiffersnk: Same gnd r%tri?
rrerrbto 613 bet wsga tlmuautam&wam the mieltoesbbmcas rtanye thubEs sh a

friction grip on I_nner surfa f 0. thi on
after the fri ct Sh S‘F PedA ﬁﬁ%ﬁ%&?% an‘é}eé], %h%i'g:aé&rﬁes Y
est™abl i shed on the nsntrmawrbhoasﬁ themsaM33561O mnll the central portion
61b be afflxed to the end _ .

When the embodiment in Figure 5 is used, the end
15 portidns 51a are screwed to the central portion S51b and
_ the_connectér is then inserted into the tubes 510. A
screwdriver may be inserted into the operating trench 57
of the central portion 51b to insert the screwdriver into
appropriate grooves in the heads portions 54 of the
20 . - screws 53. The connectors of Figure 5 are operated in
the same manner as the connectors of Figure 4.

A connector not of the present invention is
envisaged wherein the end portions 6la may be inserted
25 - into tubes, the screw 63 rotated so that the nut 66
comprésses the resilient member 613 between the nut 66
and the washer 612 so as to establish a friction grip on
the inner surface of the tube 610. In this connector,
only after the friction grip of resilient member 613 has

30 - been established on the inner surface of the tube 610
will the central portion 61b be affixed to the end
portion 6la. In such a connector the central portion 61b
need have no operating hole or trench 67 cut into the
central portion 61b.

35



portion 6la. In such.a connector the central portion 61lb need have no

operating hole or trench 67 cut into the central portion 61b. 35 _ Such a .
connector, not of the present invention, is shown in Figure 6, wherein the {
central portion 61b 5 ' merely conprises a solid netal tube having a

screw thread at either end and a stop portion 618 in the centre-thereof.

In the connector shown in Figure 6 the screw 63 is rotated, prior 1o,
insertion into the tube 610, to a point re, the nut 66 has noved Up the
threaded stem 65 10 a sufficient stance to conpress the Tesilient
menber 613 to an extent that, when the end portion 6la is inserted into the

t ube 610, the end [, on. 6 the resilient: 1 | i1l nove
t hereal ong, but a P%‘%#f (r)%] %‘?’_f’gg‘?&&é’stigﬁi é%e#%?%%%nghgn%é#F§éht. menber
15 68 shawn hin | Plgure 6 § akexein Hehe (@entual t poptidoeanélbhe end

P@ tion 6la fdhuny el fhddli 0o i@ hdEal "e@hé Ohavinghg sePewSifiredlien the
. end portion 6la Ji's inthe reqU|red‘£03[t| n_mﬁthlgethe tube 610, the screw

6
63 i s rotat &F fe¥thRY and ANd A | FEPR RFELRN 2618 51RthE centpfy, essive
force of thaHuteofS amd the covhectédd shigwn incFigaréi enthaesbeewtssd and

thus incr A% txhoecaff[ei&,t -i-;g)xr']igzrfigo Q{néeh:?t{ggi iﬁ@gttﬂg n@&ﬁe%%o , to a
point where the nut 66 has moved up the threaded stem 65

10 a sufficient distance to compress the resilient member

' - 613 to an extent that, when the ‘end pbrtion'sla is J

inserted into the tube 610, the end portion 6la and the
resilient member 613 will still mbve therealong, but a
friction grip is established bé?Weén’the resilient member

15 613 and the inner surface of the tube 610 to pfevent the
end portion 6la from merely sliding into the interior of
the tube 610. When the end portion 6la is in the
required position within the tube 610, the screw 63 is
rotated further so as to increase the '

20 '

25

30
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on t he inner .surface of tube 610. This process secures the end portion 61 a
i p05|t|on with respect to the tube 610. We he end portion 61 ais
secured in relation, to the tube 610, the central body 61b may , be gttached
to the end portion 61 a by nmeans of the threaded portion 616 of ‘the central

bodx 61 bI bei ng "sesrmpredsivat forcdeoft gheaoﬁlfté 680 bhd Q{he?ﬂﬁ?l@‘r q[lEeumd'd éﬁé)rrbthménﬁl
a simlar arr nmade wi spect t.0 r orti
616a at & H’i opposﬁ“gg'r%ﬁé'gf%fjhfg‘uﬁé?ﬁrfeﬁfe glfdﬁ' %iorbgg]p ‘ﬁhﬁlﬁ Eesgla "E %|_3

shows a fwrt her eorbthie irever soffaceftubs 6h0. Thiscpriocess sskoresi thetene p‘oeﬁburééa inf

Filgures | 103 arg SARR\AAMrIlLY 10Ghd SRCERS. Uind 4 83 BoPith Blo ' sbdlfed

enbodi nent of the prese I NV gure
| ocated in tubes inu@latiore to dhetobe 6!0,cth¢men$mi btddvéelbbudx/bp@ttqcbaé totthe end

resilient end por,saﬂ@% 67Ijoab€’?~ﬁeﬁss JGL ?ﬁ:%&é& p%PﬁLh 81 ok0the E!Flt.#}ﬂl body 61b

enbodi nent Shomellﬁen ure orti1o el ng resilient
conpressed bet we 'Mesqﬁeuad7mf@ffhph€1rse¢%4vmsﬂaméi?mf ﬂnﬁ epd partion 6'@- -

establish a fri cté.mwrdrpa@én{émm bélthdefe Mm respeRt foTﬂhu&hp&deasddrfﬁntslea
menber 613 is enplo I nall othrasp?ée ggbn‘g 6nt of Figure 7 is
sinilar to the en‘B’ofvﬂen%?WsUF epd fif thegentra [P of Figure 6a npt hod of

rel easably securing a connector 5 W thin a hol | ow t ube, the :
connector conprising scr whi ¢ r ew er conpr.i se

and a threaded stem Fgg‘fr(?sf\,\g‘%ﬁ F?" then st k‘iﬂ‘@ 36’55? WHBV?%I'%H’EHM"
stem and a nut- rreﬂiaefeamreshef Figuwrasd dtes3 arre &hﬁbma!sw‘ﬂ-emd featefesr ofnBliqures 5
e r being positi ween he d K| nut ”PF"B apd
a body extendi ng ﬁ'é‘i/) hdl? heéa'a“fd)?"ef‘h S'&l}e gf rﬂ'oé‘u et dl Sre{ d
opposi te direct i ofonnectdre is Hoeatdddins terasot1 O hd’h:acceme@mbe:ompﬂses ribtémd:ody
L0 e L belidhe B vactifl %Bﬁ’sﬁogﬂow?%ﬁﬂa%c%cﬂf cBhfRot BrsheY 712

the tube and rot res
menber so t hat the embodlment shown in Figure 7, the end portions 7lc|, bemg resilient, are

compressed between the head 74 of the screw 73 and the nut 76 so as to
establish a friction gnp on the mside of the tube. Thus no resilient
member 613 is employed. In all other aspects the embodiment of Figure 7 is
similar to the embodiment of Figure 5.



the nut nenber TS Threaded towards the head, thereby to conpress:the

Jm’"“m bl e nmenber so that 'the connector is secured to the
, aﬂgﬁn a side wall of the boedy conprises an,aperture for

r €ceifvi Ag @ 2 screwdriver.or suitable inplenent for rotating the

screw nenber. 2. A method as clainmed in CQaim1l, wherein the resilient
menber conprlses rubber. 3. A method according to daim1l or 2 :
wherein the 25 body is contiguous with the resiliently defdr bIe
menber. 4. - A method according to ARkm1 or 2, wherein the bo
separately fornmed fromthe resiliently [err] nenber. 30 5. A
met hod according to Caim4, wherein the body conprises. netal. 6. A
met hod accoséAﬁggto any one of Clains 1 to 5 wherein the body of the

- connector ig.furthena meuhodtoﬁlceﬂeasab&ytsabuhddg'a3&onnector'7 . A

B oo aapooudtRdn' 8 foBlO ol ShA LBANERYLE ool dihe AR O o5 10

attached p?ura PR snmect 51s according to
any one of mewbprecwhish epaensmemeremmpmse@nﬁeae@rd @GWprai ses a further

screw 5 cg:?aasabeﬁ:emcoapi-eslﬂqeﬁtlmae%@maﬁw ARAE LS HButd thid t her

resiliently ormabl e nmenber about furth t hr eaded st rgi
further nuttﬁﬁﬁﬂ@ﬁdoﬁtﬁﬁeaPGrPhEF“% gﬂl %%ﬁﬂv
ext endi ng aﬁamfuieﬁtegche&bhﬁababoneme@omgaposiﬁﬂwedlmmtems of

%Be Screw 1ghe head a m%gres nltjx ! Qu%m%%?:’r:e%%dd ab Bf:o%ymaer{i?: nd%ﬁ'xé ri:»ae;ron ation
the head of the screw member in substantially the _ \_J
opposite dlrectlon to the threaded stem of the screw.
member, the method comprising insertlng the threaded stem
of the connector into the bore of the tube and rotating

15 the screw member with respect to the nut member so that
the nut member is threaded towards'the head, thereby to
compress the resiliently deformable member so that the
connector is secured to the hollow tﬁbe, Wherein a side

wall of the body compfises an aperﬁﬁre for receiving a

20 screwdriver or suitable implement for rotating the screw
member.
2. - A method as claimed in Claim 1, wherein the
resilient member comprises rubber.
3. A method according to Claim 1 or 2, wherein the o
25 body is contiguous with the resiliently deformable
member.
4. A method according to Claim 1 or 2, wherein the
body is separately formed from the resiliently deformak: -
member.
30 5. A method according to Claim 4, wherein the body
comprises metal. '
6. A method according to any one of Claims 1 to 5

wherein the body of the connector is further connectable
to a central body. _

35 7. A method according to Claim 6, wherein the
central body is adapted so as to be attached to a
plurality of connectors. |



. : -
t;he menmber causes both screws to turn to nove the respective nut ne

t;he same direction relative to each respective screw rrenber n‘jﬁi U\‘ﬂ“\“‘
method according to. Caim8, wherein the nenber 15

A connector comprising a screw nember, which screw nmenber conprlses a head

and a threaded stem a resiliently defornable nmember about the threaded

stem and .g~nut menber on the threaded stem the resiliently 20

def or mabl e menber bei ng posi tioned between tig;head and the nut nenber, a

body extéhdlng beyond the head of the screw rfrenber in substantially the
opposite direction to the threaded stem of the screw nmenber and an aperture

in a side wall 8f the badpetbedr acepridingatecanydonecofothaspreceding

sui'tabl e |npl engghihg! RLELIAIhES ORNEWBE BEp E%egss ﬂrtthaﬂ@cm of

any one of d ai PEass Securl

conne?t or mnthlﬂeﬁbﬁ5bléﬂﬂpﬁéélnguﬁshaﬁﬂlanﬂyaa§hﬁeﬁépﬂb§tsme aegyrtbea 30

12. A conneﬁéeilsaa’élynaéabﬂaﬁiehaéababeEsaatdeaar cae¢hert kEhrahaednce
to, and as shown accongg _ g drawi n
tem, an urthe t membe on the further threaded

' stem, the screw members extending away from each other
~along a common axis, the threaded stems of the screw
10 ' members being connected by a member so that rotation of
_ the member causes both screws to turn to move the
— respective nut members in the same direction relative to
each respective screw member. ’

_ 9. A method according to Claim 8, wherein the member
15 is a plate. |
10. A connector comprising a screw member, which

screw member comprises a head and a threaded stem, a
resiliently deformable member about the threaded stem and
a nut member on the threaded stem, the resiliently
20 deformable member being positioned:between the head and
the nut member, a body extending beyond the head of the
screw member in substantially the opposite direction to
the threaded stem of the screw member and an aperture in
a side wall of the body for receiving a screwdriver or

\‘55 suitable implement for rotating the screw member for use
in the method of any one of Claims 1 to 9. |
11. A method of releasably securing a connector
within a hollow tube, substantially as hereinbefore
described.
30 12. A connector substantially as hereinbefore

described with reference to, and as shown, in the
accompanylng drawings.




