WD 98/ 44215 PCT/ EP98/ 01933 A net hod
and a device for interconnecting objects The invention relates to a

connect or &% Q21§an be attached to the end of a netal bar-slk@ﬂg Bﬁﬁ bget,
whi ch confi&c onprises a hole provided with internal screw ead. If

the end of said object is provided with external screw thread, said
connector can be screwed onto said end. Hereafter the interconnecting of

the ends of:5 &h%% f 1&)le& fé)gé:l:ﬂgt %&%m?%&%n%"h %thgrl marily

di scussed® I nvVen |on I'S” o For exanpl e al so
.ot her bar-shaped Obj ects such as tubes and pipes can be interconnected. 15

The intereansyligi sl i il ola IMOECORORIER! chArgeni th a view to

forn1ng the reinforcenent, prior to the pouring of concrete round said
I ei nf or cepthache@isto tak@ MREE i% ‘%Qfé‘?ﬂl ab%hﬁ]é‘?P?ﬂa?bB 8Fhe i ¥BAGH ar ge

pressure fQhRESt SR G %i!ﬁé@sk l£ H&I@%r@@ﬂd@@ wochr apséenntdeckdit hernore it
nmust be avoi ded that t

the reinforcin decreased as a
resul B of tBréaduct othh%ferf é’ ﬁkgsﬁl?ﬁ%aﬁﬁﬁa"lggge‘df"g?ﬂy at the :
bui | di ng éxterna\hegeréxhetmw,ofsﬁd redbmieccongchar benssretved
I nt erconnec% % desirable that said interconnecting can take place in
a qui ck, BPFP ?%h %n% reliable manner, whereby it is advantageous when
this can be done with a m ni numanmount of tools. In addition to this it is

desi r abl ey {e?é&f{:@? £l Ciflc Ol dosle SO OLF £RY Qﬁaghﬁfr%ﬂ PRI B¢ bar can be

br ought 0 engagenent a cou g el emenf_ Wt processi ng
bei naOr eqﬁ?—iéﬁor%ﬁgh@?w ax¥s jwilhdesi pubrariby tihéclééﬁﬁéctor to take up

too much XQEHB@ hntlfa@en@@étﬁ@fbﬁo.{‘é:r&é@ l@fﬁi)@édiai:héréﬂoa gbrection 35
transver sel f rel bh 98/ 442
PCT/ EP98/ B¥8BR.L8 also ot er a aped objects such as tubes and

pipes can be 1nterconnected.

15 The interconnecting of the ends of réinforcing steel
bars with a view to forming the reinforcement, prior to
the pouring of concrete round said reinforcement, must
take place in such a manner that relatively large
pressure forces and/or tensile forces can be

20 transferred. Furthermore it must be avoided that the
strength of the reinforcing bar is decreased as a result
of a reduction of the cross-sectional area.

\ i
Especially at the building site, where the ends of

25 reinforcing bars must be interconnected, it is desirable
that said interconnecting can take place in a quick,
efficient and-reliable manner, whereby it is
advantageous when this can be done with a minimum amount
of tools. In addition to this it is desirable that the

30 cut-off or sawn-off end of the reinforcing bar can be
brought into engagement with a coupling element without
any processing being required. Furthermore it is
undesirable for the connector to take up too much volume
in the poured concrete, especially in a direction -

35 transversely to the reinforcing bar.

CONFIRMATION COPY



The object of the invention is to provide a connector by neans of which two
ends of reinforcing material can be interconnected and/or which can .
attached to the end of a bar-shaped object, which can be fitted in a quick
and 5 relWVa9d4Znner and which makes it possible to achi ePETERISGHE3or
nmore of the above objects. In order to &cconplish that objective the
connector is provided wiith a thread producing portion which co- 10

axi al |y adj BrascRieati Afebhgl 1BVRBRLORr d&d Eovmxay iste ta oponrepBert b¥ned

el A et e e LA i VMR
thread producing portion_.used ,herein is unders
integraFIy *%?%gﬂgﬂP?ﬁtggiﬁngéﬁﬁey 6Fhaﬁ&qMﬁQH?QQ§QEF° tpa®nre of Rorning

ext ernal schen shapad, ops eEFc athychy cann%teerﬂidﬂtdc?fmyié‘?q&ﬁﬁl QQcéOp]?r at LOP-
In this_.manneyr.it-1s_possible.to,screw the connector, .onto e end of a ba
shaped %bjéﬁ%iéﬁ%%ea§gﬁn§5 200 WRE P PRESSar o POFF 1R tf PFRESYR a very
sinpl e manremy oherebymbresofsthewabbreadbjequsaduced and subsequently the
screw thread thus forned is brought into engagenent with the internal screw
thread of the comrnector. Preferably the screw thread is produced 25
entirely orImeardgrenoi aetgmphishethabs objiecit ifver mhchecondacerr £6i ef of

t he reinforgclngs w 0 |5 t hrough hole. In one
preferred é%%g%%%%%twégﬁdgh%ﬁgg?é gg?ﬁP%&S%dﬁgggiéﬁ)5%&§%¢F$s provided -
wi t h cB0axizkiglext2@iiPhnst Ardddiptedneing qremt ithrearbarwieaeh end, whil st
the part ofps fhhole sXkeadbABAPBLYRERASTad PYdddnmI SAQY! dofotht N
internal screw thread.” A connector of this kind nay first ‘be screwed onto
the end of 23R4 tke eRFRRBFei A§ 83idphpleaf The Wereh threashdrdducirgond

rei nf or ci ngodioEids-used eMege i At Ost HRABLBRBEBO o TS, id g&asrtp%ﬁiéﬂ;e to form
a sinple, reliable aqf st£ong gonnectlon. WO 98/ 4421 _ ]
PCT/ EP98/ 0 g3 3tntegra ly rformed with said connector and which is

15 capable of forming external screw thread, preferably by

a material removing cutting operation.

In this manner it is possible to screw the connector
onto the end of a bar shaped object such as a

.20 reenforcing bar or an tube or pipe in a very simple
manner, whereby first screw thread is produced and
subsequently the screw thread thus formed is brought
into engagement with the internal screw thread of the
connegtor. Preferably the screw thread is produced

25 entirely or nearly entirely in the ribs which form the
surface relief of the reinforcing bar. The hole may be a
blind hole or a through hole.

In one preferred embodiment said hole is a through hole,

30 which is provided with co-axially extending thread
producing portions near each end, whilst the part of
said hole extending between said portions is provided
with internal screw thread. A connector of this kind may
first be screwed onto the end of a first reinforcing

35 Dbar, after which the end of a second reinforcing bar is-
screwed into the connector. Thus it is possible to form

a simple, reliable and strong connection.



3 By formng the hole with two, internally threaded portions, which each
adjoin a screw thread producing portion, each end can .be screwed into an

i nternal | ywigygaaskgd portion. The hole may thereby conprise ap Lction
bet ween said two portions, which constri,ction limts the deptﬁnﬁpﬂﬁgP%ﬁ

each end can be screwed into the connecfor. Said thread producing portions

h di ~dj her: , ar | e of producin
My have 'S% gwsg{q%ggggﬁteeh%ﬁe Fe twf fhadAhey Lﬁrﬁﬁeétah P g

10 and the adjoining, Interna readed parts

may be provpdstiehsh Whifkr €ACH RAIAHN i SCEOVreBpeAdi REORUSAEY

Preferably ?&r{:ﬁeﬁt, Bath ehd RArcynectUywdd £XESTHR! LNtdPna1hgrmed to have
subst anti al the shape of a cgllnder, which is co-axially oriénted with

respect to §é¥§aﬁ6¢eP°¥ﬁé°§ur hgles pay cyrerelRy GAPPEREReBY be provi ded,

at | east pagbhatlyct@onWbklwelnt idad it 686H-PfoABaANGhigHch as an axially
oriented rib profile., T es. it easier 20 for the connector to engage

e. This nuk .
when bei ng ‘F@Pﬁf—E&l?tPﬁnobrém&Féf the deRibd SetRish paga: eBgr €35 bene
connect or hagraRegUiakoCitheudceiritaort N d4bd shRpea8f prohaxadaen, seen in
cross-sectional ,view, so that6$E§ 25 connect or |§ extgrnally ormed to

have subst aRPFEEP)St MBYsRAYE 1BSEGHR, ERADERY si $OF £O&E have
paral | el inthegearkengababde ofn praiuciase dbhEfepanecsorewanhbeadsi,at ed by

nmeans conventjonal,.tQal.s. 3 I.n ther_preferred _enbadi frent at | east
part oggtheaﬁgnhégt8939§n6P§Vi%&f?ﬁqiiikii?ﬁg?gggr%ﬁFFﬁr833,g%ﬂcﬁlextends
co-axi al | y prowidked watér dalf fegremt ttinesalds The zonoerespondingave a
substantialbﬁnéék[ndrical outside surface thereby, which is entirely

provi ded w external screw thread. Furthernore the connector may
have a substantially cylindrical outside surface, part of said surface

bei ng provi gedruh-bR16XEer 13k 3CHRWE of the connector is externally
15 formed to have substantially the shape of a cylinder,

which is co-axially oriented with respect to said hole.

The surface of said cylinder may thereby be provided, at

least partially so, with friction-increasing means, such

as an axially oriented rib profile. This makes it easier
20 for the connector to engage when being rotated.

In one preferred embodiment at least part of the
connector has an outer circumference in the shape of a
hexaq?n, seen in cross-sectional view, so that the

25 connector is externally formed to have substantially the
shape of a regular hexagon, whose six faces have
parallel intersecting lines. In that case the connector
can be rotated by means of convertional tools.

30 In another preferred embodiment at least bart of the
connector is provided with external screw thread, which
extends co-axially with the internal screw thread. The
cbhnector may have a substantially cylindrical outside
surface thereby, which is entirely provided with

35 external screw thread. Furthermore the connector may ._

have a substantially cylindrical outside surface, part

of said surface being provided with external screw
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and the other part being provided with a hexagon, which lies entirely
within the smallest cylindrical surface fornmed by the external screw
thread. 5 WREHH2® ends of reinforcing bars are provided wi PETERIBOE33
connector, said two ends may be intercofinected by first screwing a

connecting part conprising ap internally threaded_through hole onto the
screW/threaghBFaénénéoﬁh@c?ﬁBegnBa§Gb§§ﬁﬂ%&nH§P¥&§%ﬁwWﬂf5 aRkheXpgoRo

connecting YRLEhPALELY ens@rehgt wiahdmmmﬁmmmtcys%@aﬁgﬁamagmgd onto
the screw thread of _.the ather connector. .In another preferred enbodi nent
sai d connec?BF%FgelgorBngEgeaﬁﬁiF#&fﬁﬂ%ﬁuﬁ?%ﬁwe§$€§%§|Iy oriented end

t hereof, which flange may have a square configuration and whi ch may
conpris ints. In that_case sai tor._can be

hol.es_near the._caqrner . ‘conn
scremedgont ?ﬂeggﬁde ﬁsa8;e|ﬁ%%?gﬁﬁjqﬁiﬁaﬁﬁt%ﬁevﬁﬁ?¥9€% V%g 98¢ pl aced
in 20 abuat cogneetati, osahdp twot entdze may flze el mf excdmmaegt@fiebgby it may or
may not be i Ld faqr r y Lvi |ls through the
hol es. Afte%i?gg %gﬁgﬁégg %agb e%ﬁﬁzﬁﬁnﬂé%ﬁiféﬁégﬁ%ﬁ#ﬁﬁ%ﬁ been renoved,
the flange istprasény Shrepdeduthyomglf hdle pptedtl?s scoewrtheeado t hat
the end of r ei,af ' r ég&yg ' ' | o] firmy
secured canagesg?fgéﬁgggfggtﬁgaf gﬁbe, pfg$§¢§%%?¥?%ﬁgﬁgéﬁ%l2Q%9e$ent in
the cedPer 6PNRRELENENHETrt3DATEAYonED Ay rerl @ reneehing hpasbnasct or i s

provi ded wi §hsansaxkakhy cfkbeRhed scrdhetiatdag tdy eaded- ke at the axially
oriented end that faces away fromthe end where the entrance of the hole

with the adfF8PRERGENhr ead producing portion is provided, without a thread
35 producing portion being present at that |ocation. This- nmakes it

[ ' nn r, ,
possi bl e tolgtgggghgg BQE g%r%% %%5% f%en(négld connector 1is

15 provided with a flange at an axially oriented end
thereof, which flange may have a square configuration
and which may comprise holes near the corner points. In
that case said connector can be screwed onto the end of
a reinforcing bar, after which the flange is placed in

20 abutting relationship with the surface of a form,
whereby it may or may not be fixed to said form, for
example by driving nails through the holes. After the
concrete has been poured and the form has been removed,
the f%ange is present on the surface of the poufed

25 concrete, so that the end of a reinforcing bar or any
other object which is to be firmly secured can be
attached to the flange, preferably in the hole present
in the center of the flange. =

30 In one preferred embodiment the connector~is provided
with an axially oriented, internally threaded hole at
the axially oriented end that faces away from the end
where the entrance of the hole with the adjoining thread
producing portion is provided, without a thread

35 producing portion being present at that location. This-

makes it possible to attach an object to said connector
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of a bolt, whilst the other end of said connector is attached to the end of

a bar-shapeg gaéﬁgt. In an other preferred enbodi ment the scg@MEpdaioeasd to
be 5 proddg % gastight and/or liquidtight thread, so that two pipes or

tubes can be connected and gas or liquid can be transported through the two

pi pes or tulespedil® EKagtbblt, obhtiherexher ddherhreaatl o sdedj ust produced
internal thread is an_advantagedt ereg#;h. 10 Preferably sai.d connector is
fi s eAfe E

provi ded wiSIPRRCREM RgtMAFERcE5Rné ButsiRRF sTH3ReE QPERFhe
interior of said hole, through which opening it is possible to see or feel

whet her t he_bar-shaped obj ect extends ..nto .t 15 hole as far as,said
openi ng. \Wigh ?%eoglﬁ%ro?r%ﬁﬁrrg meg‘g ﬁ%ﬁ‘%% sstﬁlé‘?/%dq’“ﬁ?ﬁgt h8 REle it is
possi bl & t pyediudyd bstaegastigakl wndy/ oy liirgerdtihta tlareadt ossai d

openi ng, t her, said.en xt sufficiently far into.the_caonnector.
Preferablymg%?ﬁ B%%H?ﬁgegsgg gggész aBe%Feﬁﬁﬁ%féﬁﬁ u dt%gseﬁfire
connect or, kbquhdtcan be poesspbrted theaughudie saval mipeswhet her an '
object is t ot ngect t I i | eq eferably
the ent ran%@?g’sa@gehgﬁaeggsgggn?? Strl?eed%%5e%g%%gi\}épét%%a%ﬂa€ggogu§l&funnel
whi ch ext erprsodigcédrinternal| 6BaLRGN Idhere asiantagrrikerewithadj oi ns said
t hr ead; groducing portion. This facilitates the insertion of the end of a
reinforcing bar. 30, Preferably the connector, is_supstantially nade of bar,
and sai d bafreferaelyl Faédl FPrREFESFedS BF THARS (Wi haiBeAPRFGLINHor

exanpl e, atyhhen! 863hE8Rs0EheabdtERERAG UH TR I DO hd Ofnt 8BiokNogne
preferred enbodi nept sa%d hohe k; % t hr oygh hol e, Mthh,Ii partially
provi ded wi$H¢i gPte hahBEGURHt ¥PASR SBERW IS Pdad S RPIRT BRI ECpSPEi al | y
provi ded wi¢h f&€él-whetMEr98hé4BPaT-shaped object extends into the
PCT/EP%g/D%%gfe as far as said opening. When the end of the
reinforcing bar is screwed into the hole it is possible
to verify, either visually or by inserting a bar into
said opening, whether said end extends sufficiently far
into the connector. Preferably said opening is a hole
20 extending through the entire connector, so that it is
possible to see through said hole whether an object is

present in the connector at the location of said hole.

Preferably the entrance of said hole is configured to

25 have the shape of a funnel which extends as far as the
location where said tapering part adjoins said thread
producing portion. This facilitates the insertion of the

end of a reinforcing bar.

30 Preferably the connector is substantially made of bar,
and said bar has been locally hardened, by induction
hardening, for example, at the location of said thread

producing portion.

35 In one preferred embodiment said hole is a through hole,.
which is partially provided with right-handed internal
screw thread and which is partially provided with left-



6 handed internal screw thread. This nmakes it possible to interconnect two
.ends of reinforcing bar by neans of a single helical notion of the :
connector_. 5 The invention furthernore relates to a system X ting a
bar-shapé&mﬁﬁﬁéﬁ§ to anot her object, sgid systen1conprisindnﬁﬁggggﬂﬁéctor

as descri bed above and a connecting part conprising connecting neans which
are capabl g 0heN9AGLR ¢ OUBLEIPREILLONIRN NG IPANS Qo df o1 DS

connect or. e connecting neans of the connecting par y-Conprise
external stre@rcAnBagt GWPcRDESe ofapeling asfc ing ivayr ibY tméamer afll ascr ew
thread forgifng)thRet9BAECHbRYCRERRS tBle (G MMCtor. 15 The invention
furthernore relates to a nmethod for attaching one end of a bar-shaped

obj ect to another object, wherein a connector as described above is screwed
onto sgid eRd. ihfrehbitchafushapedopl) eell dte s dSi A HySidly BeFr having a

ri bbed .outsi de surface,.and ﬁo sciﬁm1thread ia@&;oduced on said end by
means of sGPRRERFERd Br BACPARGPES CPIFCts 4y ANQTHEE R s SabStantial |y
fornmed i n spiteni bsmpsdstheat thee cohnergidy ofs s@dshFBbed cisbvg ®ag kS not

affected. L[f_the bar-_shaped aobj.ect is a pipe or tube ajd screw thread is
25 prefer%%??eﬁtbﬁgtPaﬁ? 5P P ﬁ%&ﬁi&ﬁ?ﬁ%ﬁﬁ%ﬁﬁ Wﬁﬁ?%é&%bgg RH® i nvention
rel at es t ocapablédofgengagisagotombilememmeabessniadt indyme@nsi 8§ concrete
into for in Ci sent_in-.the concrete.30 are
interggnneg%%gggéﬁg%gé?bqﬁg%iEgggggﬁéc o%?%ﬁﬁxﬁ%ﬂ%kft%P??EF?hQ%ntion
Further aspartsmay chwpragsenekternadi sicnesy teramdd woidh separately and in
conbi nati o ' eagh 18k, vkl 1 ' ] r rence to
CallhbileCaE Nt hRG, wikh! iBRednal dRaGly Nad-Oed MoMhify" ELE

t he Figures ‘and be defined”in the clains.
PCT/ EP98/ 0gonnegting means of the connector.

15 The invention furthermore relates to a method for
attaching one end of a bar-shaped object to another
object, wherein a connector as described above is
screwed onto said end. If the bar-shaped object is a
reinforcing bar having a ribbed outside surface, and

20 screw thread is produced on said end by means of said
thread producing portion, said screw thread is
substantially formed in said ribs, so that the strength
of said reinforcing bar is not affected. If the bar-
shaped object is a pipe or tube, said screw thread is

25 preferébly a gastight or liquidtight thread.

Furthermore the invention relates to a building, parts
of which have been built by pouring concrete into a
form, whereby reinforcing bars present in the concrete

30 are interconnected by interpolating connectors according
to the invention.

Further aspects of the invention, which may be used both
separately and in combination with each other, will be
35 described below with reference to the Figures and be

defined in the claims.



Hereafter a few enbodi ments of a connector according to the invention wll
be described by way of illustration, whereby reference will be nade to the

draw ng. 5w5is?Hﬁﬁ51 shows a first enbodi nent of a connector;Pﬁ,g#,gsﬂu;ﬁ i's
an end view of said first enbodinent; Frgure 2B is an end view of a second

enbodi nment; Figure 3 is a |longitudinal sectional view of said second

enbodi nent ; HéPeafEegure féws kad A mieltd loOfa sébinsgeordaerBRdi HENto Fi gures
5 and 6 shomg t he naﬁner kp %h%&hcfajd .oqgﬁgtor is att ﬁhed to"the two
ends of contP&t &Y EPAFSPCIg baFs 358 AofRY a°t hi+ dUERBEFFEt of a
connect or; wberebygueée8enseawdddls pectnade ievwloé fdhawihgrd enbodi ment;
Figure 9 shows anot her manner of connecting reinforcing bars; Figure 10

shows a portion of Fia;re 9 in nore detail; Figure 11 is a perspective view
of a coBnecFoguue fhewpwgOa fimrski gmbeslignemt 10f i gonpredfors a

| ongi t udi nag; Liopak gvigw, £0edi f connector, and

Fi gures 13 gﬁ g4 sﬁowﬁco%nggpb?ge8é2%$i3|ngqgfﬁggng%?gaﬁm?ﬁ "Figures are
merel y di agFa@waei éBi LBudtr gpdodewniedr & reeddmed pambedimenhe vari ous
enbodi nent spageraugbesed abhkecubigne sk soys. 2 $idgt | f3 a
connector 1 3 ,having a hegagonél out si de sur]faaceég ??rggrgg”g%\%oglﬁld a

t hr ough hol @RCAKBERE¢he entrance of said hole 2 a screw thread cutting

portiomnod iBigupei deghowBi ahdeeaBli &S saitd | S drad t fHeStX recesses 6.
35 Figure_2A is a_si dg gi eg of tge connector accordi ng®to Figure 1.
Figure 2B i S*@UEFTi Paftdi 8eSOPER Gheamedqsiid 10 Wi 9/ 9abd sconnector

PCT/ EP98/ 01883aBtachedi tenthbavivag eadsy loMdidraate ait sé dersxe{age and
bars;
Figure 7 shows a third embodiment of a connector;

15 Figure B8 is a perspective view of the third embodiment;
Figure 9 shows another manner of connecting reinforcing
bars;

Figure 10 shows a portion of Figure 9 in more detail;
Figure 11 is a perspective view of a connector as shown

20 in Figures 9 an 10;

Figure 12 is a longitudinal sectional view of an other
embodiment of a connector, and

Figures 13 and 14 show connectors comprising a flange.

25 The Figures are merely diagrammatic illustrations,
wherein like parts in the various embodiments are
numbered alike.

Figure 1 shows a first embodiment of a connector 1

30 having a hexagonal outside surface 3 (figure 2A) and a
through hole 2. Near the entrance of said hole 2 a screw
thread cutting portion 4 is provided, which comprises
.cutting parts 5 and six recesses 6.

35 Figure 2A is a side view of the connector according to

Figure 1. Figure 2B is a similar side view of a second



havivg five recesses 6. Preferably six recesses 6 or nore are present to 5
i ncrease the nunber of cutting parts 5. Furthernore the cutting parts 5

will be spgal o that the mechanical friction when cutti W
thread i s%e%?r‘“]%i gure 3 is a longitudinal sectional view g@:ﬁ/ﬁ%@éé@nd 10
enbodi nrent of the connector 1. A throuSh hole 2 is present in the connector
1, which h : ri i.nternal.l qgg orti 9 gn.either side
of the nidg#géééﬁgggnh%gingﬂg %%%ﬁ%?ﬁég%ﬁin1 %?#%r%@éggg?o%ngor t he

r ei nf or ci njavirs\WiaNebaesgssesevked in the 15 connector 1. The thread
cutting portion 4 conprising cutting parts 5 and recesses 6 is provided in

adjoining relationship to each of said internally threaded portions 8,9. 20
Fi gure 3 sRs@ferabliofe¥ Frecess&fdiPharakemiheonesentdetourface of the

conneckor inapdathethel audbe NGt PPLordd d1 ForPOSShBLE tRefeel with

a pin whether or not the end.qQf the reintorcing bar 14,15 |s screwed far
enough in FHEt&BﬂnBEFGF.5IW1&§SQQM§Q§%}%?i%P at gtherpeghaBaral i .e. two
co- axi al | yfboeesoni whes pottiible the |aokew iotda spé i é¥e. bores in case the
end of the bar 14,15 does not extend far enough into the connector, so to
do the inspection wthout any-tool. 30 Figure 4 shows on a |arger scale
that the eRigamee3ofishal doRgisusliingllt |sedtaimel +ewrofi tke astubnd - shaped

confi gyrat|j facilLitat] t he insertiaon of .one end_ of an object. The
funne?Hangégnggﬁﬁ Fc% e%h%tcﬂﬁieéégﬁi 1eéi {ﬁ%ﬁ%ié&f@ ?ei8 then lot, for
exanpl e abpues8st 5% the WOn@®cA4215, which hole 2 comprises

PCT/ EP98/ 0 (Yol d y&gge o Lch said nnector is
provi ded b%?gggﬁa?%g E&%e?g%§f8gﬁﬁﬂgﬁ%%ﬁg 14, Eélééééigég?fggetﬁg provi ded

with ribs m3dd¥peprotEd@nt Abeadhe middle portion 16 forms a stop

for the reinforcing bar when being screwed in the

15 connector 1. The thread cutting portion 4 comprising
cutting parts S and recesses 6 is provided in adjoining
relationship to each of said internally threaded
portions 8,9.

20 Figure 3 shows two bores 11 extending between the
outside surface of the connector 1 and the hole 2.
Through the bore 11 it is possible to feel with a pin
whether or not the end of the reinforcing bar 14,15 is
screwed far enough in the connector. In case bore 11 is

25 a throhgh bore, i.e. two co-axially bores, it is
possible to look through said two bores in case the end
of the bar 14,15 does not extend far enough into the

connector, so to do the inspection without any-tool.

30 Figure 4 shows on a larger scale that the entrance of
hole 2 is slightly tapered to provide a funnel-shaped
configuration, thus facilitating the insertion of one
end of an object. The funnel angle is indicated at 10.
The angle is preferably less then 10%, for example about

35 5%.



Is cut entirely or nearly entirely in said ribs 13. 5 Figure 7 shows a
connection, wherein two reinforcing bars 14,15 having different dianeters
are interconnected by a connector 1 conprising screw thread |
as t hread wWOO8/#42d5 porti ons 20,21 of nmutyally different 10 ﬁ%ﬁ%gﬁgx’g\e
Figure 8 is a perspective view of a connhection which corresponds with the
connection shown in_Figur [ out si. de rf.ac tor 11is
hexagonal . Fi@urﬁ‘ﬁer%f e?%#o?c%%awggbg %i%rs%lmﬁll‘rﬁﬁigg%i% ‘g&ﬁgggeggen
screwed outi®fprenided dretdweehi theaswonire indar addigree Hawrs t e, bdr pose of
illustration. In th ogj ageqr di4 Je g e B, each-endeniebhe 20
rei nforci nd"r}b%?e ﬁl‘fﬁ%{‘:l S ?Ié p?s;?&prr g\%iadg)&Q\% tLLE a connector 25 of the type
shown i n Fiigreutlentiveéhy arserawlivhesaid @it iify spvdiBkPat1dne side. Said
connectgr has a substantially cylindrical external surface, which partially

consi st of external thread 26 and which i s 25 artiallg grovided wth a
hexagonal Xhigwihech 2hAWwBeacAGBHEFtEPTa MRTSHR HYP VW8T FLRdt i ng said

connector. yfters 4 hest MevEARNasEgET et Mindiaarns e ethoertbaneaded30 of
t he reinforcing %ars 14,15, "a connegtin 9is screwed.entirely

art firs
onto one cdﬁﬂe%t@@HEQFtaﬁditHQWP§&F@ﬁ§H%%§??”s§¥§%?40i%eigc?§m¥89&nto t he

ot her connegf ofn28adi Buetllieg perehicais Zhe sidtianitwmashpwdiffeFegure 9. 35
Figure 10 is a longitudinal sectional view of a connection which
corresandsdﬁﬁ@ﬁt?ﬁﬁ'connection shown WO 98/ 44215

PCT/ EP98/ 01933 10 in Figure 9, including a sectional view of the connector

25. Figure %%g&geaspgésQeggkgségéT“éﬁvféw"B¥“é”cgghection which
corresponds with the connection shown in Figure 7,
wherein the outside surface of connector 1 is hexagonal.

15 The reinforcing bars 14,15 shown in Figure 8 have been
screwed out of comnector 1, this has only been done for

the purpose of illustration.

In the embodiment according to Figure 9 each end of the
20 reinforcing bar 14,15 is first provided with a connector
25 of the type shown in Figure 11, having a screw thread
cutting portion at one side. Said connector has a
substantially cylindrical external surface, which
partially consists of external thread 26 and which is
a5 pan;ié&}ysprovided with a hexagonal 27, which can be
engaged by a tool with a view to rotating said
connector.
After the two connectors 25 have been placed on the ends
30 of the reinforcing bars 14,15, a connectiné part 29 is
first screwed entirely onto one connector 25, and then
screwed back so as to be screwed onto the other
connector 25, in order to obtain the situation shown in
Figure 9.
35 -
Figure 10 is a longitudinal sectional view of a
connection which corresponds with the connection shown



Figure 12 is a |longitudinal sectional view of a 5 connector 1 provided with
ri ght - handed screw thread 32 on one side and with | eft-handed screw t hread
33 on the other side, which screw threads each adjoin a correspondin

t hread cuwioiesg4zisrti ons 34, 35 near the two entrances of thr’?ﬂaﬁ 2. It

is possible to 10 interconnect two ret®forcing bars 14,15 by neans of such
connector, whilst the connector is only rotated,in one dlrectlon Fi gures

13 and 14 $RoWigUEEnFectBCliGHRG & REGL IPRAYevISY 36 LPe COTORELMhi ch

flange is peovirdgrei il fieura et ivdercenneet ebnaeeeedi g .to Figure 13
has a ribbed outSide surface 38, so that it can be readily engaged in order

to be rotated. The connector according to Figure 14 has a hexagonal outside
surface, sgilize 12 dan aha i tatievel sl@mmbiyaheamewobfaaconventl onal

Ho h || | i I
Ut 51 46 sUPPEBECHETuERBARET oF Hbi repehaaeeae o8o el cRERE A "y be
i mpl ement edni ame:arsyl.dm;andﬁ wartae th ecfey; - hzmadedil ssrewt etireadodiBmem <hae only
i nt ended bgtg%%d%iéa ;ﬁﬁ;éﬂlég}éumtﬁggéég QScﬁOQﬁbggheg as exanpl es, :

t herefore
PCT/ EP98/ 0t833eGpanddng thremad qutdcing mbrthonan3he 34t ngg¥ed i B end of

a_bar - shapgd gleels (e ckilougthiich copnegt o ﬁﬁozéme to __ conprises a

hol e (2) prov i nter screw t hrea 18, 19; 32, 33) and with a
t hr ead Opr odutiergopaead tork W ; e TE0 2. 13gf ) DRKF ¢ cés RYi §‘Iela§15ad]f0|5ﬁéc ai d

I nt ernal S%ﬁweté&ro%ad,wmsodﬁ Y tdSHnéStHLSEET oAEY betweed sai bt er nal
screw 10 hr'ead and the entrance of said hole (2). 2. A

connect or ééé@ﬁﬂﬂﬁﬁlto claim1l1, characterized in that the thread producing
portion

Figures 13 and 14 show a connector compriéing a flange

15 36 at its end, which flange is provided with four holes
37. The connector according to Figure 13 has a ribbed
outside surface 38, so that it can be readily engaged in
order to be rotated. The connector according to Figure
14 has a hexagonal outside suxrface, so that it can be

20 screwed down by means of a conventional spanner.
However, the connector may have a substantially
cylindrical outside surface without means for being

engaged.

\ .
25 The invemtion may be implemented in many ways %
practice, the illustrated embodiments are only intended
by way of illustration and are to be considered as

- examples, therefore.



(4;20,21;,34,35) is a material renoving cutter and 15 that said
~thread producing portion is provided with recesses (6) for storing material-
which is W&glsﬂomthe surface of the bar-shaped object padtEbbdo1od® 3.
A connector according to any one of th%hprecedlng clainms, characterized in

that said hole (2) is a through hol e, ich is provided mnth co-axially

extendi ng t produci ng portions (4,20, 21; 34,35) near each end of the
hole (2), 2 whil st the part of said hole (2) extending between
said portions is provided with internal screw thread. 4. A connect or
according tp any gf ad?ﬁ;éq;r&ﬁewugsﬁocan be at€hahlB. teh@hacCllld z5d 4 n that
said hole (2) is a through hol e onpr ng. two portions with internal
screw thread (32, ¥8r-&haRah Qﬁlﬁ%?o?lfhéshvdUPéCBoFPpﬁﬁCFBE Gf-3%e hol e

I(2), sagg_ m ddl e wutphzqrse(slﬁs) me/engz)aBpﬁagleaéddwa&nt th%f&nal screw he]p t he
ar gest | anet er t S ew thre 0 or a st op rtor
t he bar - WO 98%5%?% (C J] £d3£ §3s3 éna Wlt tthre ?

PCT/ EP98/ 01933 12pﬁﬁﬂﬁﬂinynpnxtidM-mé)zahem belag)swb&wmdddHC)the
connector (1). 5. nn ctor. acco din

characterized in taﬁ‘dta 1 ey S|oa|’:'0 u:'c’ilﬁﬁrBBﬁt FSﬁgwhgbgeﬁfgué'mJyCh
di fferent dlanetepmrummnrmﬁ pdﬁ%ti@medababWeenfspudduumngnﬂﬁf&nnﬁw Screw

t_hreadg0 and in t erewnéﬁafgﬂgrghtfgﬁgéngkl¥a&§r§%q%ggn r.-"S*'are provi ded

with 1 reads in correspon 6. A
connect or accordlng to any one of the preceding clains, characterized in

that at |eagt parfy QodNestSraltgexbernaihy 1f oeadake Sidvked

in that the thread producing portion
(4;20,21;34,35) is a material removing cutter and

15 that said thread producing portion is provided
with recesses (6) for storing material which is
removed from the surface of the bar-shaped object
(14,15).

20 3. A connector according to any one of the preceding
claims, characterized in that said hole (2) is a
through hole, which is provided with co-axially
extending thread producing portions
(4;20,21;34,35) near each end of the hole (2),

25 ‘whilst the part of said hole (2) extending
between said portions is provided with internal

screw thread.

4. A connector according to any of the preceding

30 claims, characterized in that said hole (2) is a
through hole (2) comprising two portions with
internal screw thread (32,33) at both sides of
the middle portion (16) of the hole (2), said
middle portion (16) having a smaller diameter

35 then the largest diameter of the screw thread -
(32,33), so that it forms a stop for the bar-

%* [ L M S *



15 substantially the shape of a cylinder, which is co-axially

oriented with respect to said hole (2). 7. A connector according to
claim6, characterized 20 in that surface of said cylinder is

provi ded, W 9%442i$t partially so, with friction-increasing r%%i'?@l,’”é%%’ﬁ as an
axially oriented rib profile. 8. A lébnnector according to any one of the

precedi ng 25 clains, characterized in that at |east part of the
connector has an ShARSA QRIGMHT efEhck5] nwhae BRape 6rreweskdgde then in
cross-sectional \wewwmesmy® hat) f he connector is externally fornmed to have
substantially the shape of a regular 30 héxagon, whose six faces
have parallel intersecting |ines. 9. A connector according to any one of
the precedsng cl @ nonmdwtractarc¢aeding tbatlatim gast part of 35 t he

e (! SERRN LU s ol g " oo

co-axially wth thei
PCT/ EP98/ 01933 1®cifrionsA leormenttuabty odif fgreatchldameeraargst eri zed in

t hat said connec tiall | i.ndri.cal. outside surface,

which is entireI§§%¥%3$%agq%ﬁ%ﬂﬁ%ﬁ?é§€a+gs€¥8§%5ﬁpgagl%§§F? 11. A

connect or accor disfiFavw Bizgad, adrictehakzethenatifatindaigyd connect or (25)

has a substanti aljlnf &34 dy i eéagéiggfé%rgggeprggggegfw&@id surface being
( 0 an

provi ded with external screw thread . an ot her part being
provi 48d with a KeE@rerRAhregieniniascenrespppdinghmanmies .smal | est
cylindrical surface fornmed by the external screw thread (26).

6. A connector according to any one of the preceding
¢laims, characterized in that at least part of
the connector is externally formed to have

15 substantially the shape of a cylinder, which is
co-axially oriented with respect to said hole

(2).

7. A connector according to claim 6, characterized
20 in that surface of said cylinder is provided, at
least partially so, with friction-increasing
means, such as an axially oriented rib profile.

8. @.connector according to any one of the preceding

25 claims, characterized in that at least part of
the connector has an outer circumference in the
shape of a hexagon, seen in cross-sectional view,
so that the connector is externally formed to =
have substantially the shape of a regular

30 hexagon, whose six faces have parallel
intersecting lines.

9. - A connector according to any one of the preceding
claims, characterized in that at least part of
35 the connector (25) is provided with external -
screw thread (26), which extends co-axially with
the internal screw thread.

AU R



15 12. A connector according to any one of the preceding cl ai s,
characterized in that said connector (1) is provided wwth a flange (36) an

axially or] d thereof. 20 13. A connector accordin 12,
characteri ﬁ;@ﬁzﬁ:at said flange (36) is substantially squa?g&‘&:ﬁgbﬁi?g}
provi ded with holes (37) near t he cornetsd. 14. A connector according to
any one of the precedlnﬂ clainms, characterized in that the screw

thread prodd@i-ng pdrtPB eﬁFSEu@&§°§@HWﬁu§H Hinrd gaSRRrEACLEEAERS hr ead.

15. A connect or frcehdingatid aoynere (I8 Hesesdi 8§@-80antiall C|a'”5
nnect ar vi ded with an openin

characterized in tha

whi ch connects t he® %%%gaﬁécg rPg%g%ﬂﬁi?%%ﬁ%QQﬂeﬁﬁ%ﬁho$ss§ HIHS&X (2)

t hrough whi ch openpngvida}l withseptesinzlle soarseelored&ek2ehet her the
bar - shaped obj ect extends 35 into the hole (2) as far as said
openi ng (11). WD 98/ 44215

PCT/ EP98Q 1833 14 Agconnpctonnacrordingortdi ngldim asn,y oherattehezpdecedi ng

cl ai ms, characterigzgdej st t A S nfi gured
to have t he shape %? th?ﬁn%%ﬁd %% %@&ﬁ?%ﬁ %E%en S as %g?ééén#ﬁgig

| ocati on where sal@Y%bﬁérﬂﬁglpﬁpFSaéﬁoSﬂ?ﬁﬁﬂQ1tpﬁmnmbﬁrsdmdlagrﬁac910n
(4). 17.° A conneséongapesvdiaea %Qt%?%}&%%-rfgl tg@r&%‘?ﬁf’é&& g ?Znum y

characterized in that Salid connector 'S Su
made of-Osteel, andR a?nsaFBe§tBéFtl?eP@QMHEPW%QQﬁHK%FbIath@xageat|on of

sai d thread produc{zm) powhien f4ks aatlre&ymmrprtﬁ&c&amg ko any one
of the preceding 15 racterized 1 n that sal ole (2) is

a through hol e (2)cy%h?@ﬁlF§£p§Pg§QF &ﬁ&ﬁQk?Y\Mh91QXEﬁKnﬁénaéﬁeWnterna
screw thread (32) tamtead (26).

15 12. A connector according to any one of the preceding
claims, characterized in that said connector (1)
is provided with a flange (36) an axially
oriented end thereof.

20 13. A connector according to claim 12, characterized
in that said flange (36) is substantially square
and is provided with holes (37) near the corners.

14. A connector according to any one of the preceding
25 claims, characterized in that the screw thread
producing portion produces a liquidtight or
gastight screw thread.
15. A connector according to any one of the preceding
30 claims, characterized in that said eonnector is
provided with an opening (11), which connects the
outside surface with the interior of said hole
(2), through which opening (11) it is possible to
see or feel whether the bar-shaped object extends
35 into the hole (2) as far as said opening (11). -

R R O
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which is partially provided with | eft-handed internal screw thread (33). 20
19. A system for connecting a bar-shaped object to another object, said
system conpri sing a connector (25) according to any one of the preceding

cl ai ms anW@9%¥#3hEcti ng part (29) 25 - conprising conﬁG'E’F»i%P@mr?é’ans
whi ch are capabl e of engagi ng conpl enemdary connecting neans (26) of said
connector (25). 20. A system according to claim19, characterized in 30
that the cdfAnectimcopaastor sardrédngetoi mgpypane (D) thmrecsedinger nal

screw thread (26)q1Miheh 2hersapeblsed! (HALIG Wi é:{ktzx%ﬂ?%ggfew thread

form ng the connect]ng nmeans_of sald connectlng part 1. A
syst em accor di ng $®L&[ ke 192 br 180cpBE 1onErede Gt dvienFhavshrpe shfiped

obj ect s, VO 98 4421Re1 (10), which extends as far as the
PCT/ EP98/ 01933 15 conprising two connectors (25) according to any one of

the cl & ns 1-18 aCTRFICRsWREESnAREE hGPEFXANY BT tc AR dihFathnect i ng

means whi ch are capedhe@ proeiigaggngogeiphenmnt.ary connecting 5
nmeans (26) of the two connectors (25) so as to interconnect said two

connectors (25). 22. A system according to any of clainms 19-21,
conpri si ngivwo cadansshnestéPSacacedifdgngot angnynk) of the prwedinghe

clainms 9-11 as we a n LN re ( w Whi, conprises a through
hol e (2) provi deo‘lz%ﬁﬁsi n&é%ﬁ%g{:gggé%gt ﬁpegzl)a\%iscﬁfi]ﬁ@r}gef%% ext er nal
screwldhr ead (26) (bf25heisweubshartisliy( #8)de tf steel, and that

said steel is locally hardened at the location of

said thread producing portion (4).

18. A connector according to any one of the preceding
15 claims, characterized in that said hole (2) is a
through hole (2), which is partially provided
with right-handed internal screw thread (32) and
which is partially provided with left-handed
internal screw thread (33).

20
19. A system for connecting a bar-shaped object to
another object, said system comprising a
connector (25) according to any one of the
\Preceding claims and a connecting part (29)
25 comprising connecting means which are capable of
engaging complementary connecting means (26) of
said connector (25).
20. A system according to claim 19, characterized in
30 that the connecting means of said connecting part
(29) comprise external screw thread (26), which
are capable of mating with internal screw thread
forming the connecting means of said connecting
part (29).
35 -
21. A system according to claim 19 or 20 for

interconnecting two bar-shaped objects,

* c L M S *



23. A nmethod for connecting a connector (1;25) to the end of a bar-shaped
obj ect (14,15), whereby the connector (1;25) is screwed on said end, the

connectore‘gé;gg@zégonpri sing a hole (2) provided 20 Wdﬁ?ﬁk‘ﬂﬁa'

screw thr ,9;18,19;32,33) and with a screw thread producing portion
(4; 20, 21; 34, 35) which co-axially adjoi A said internal screw thread whi ch

portion is p03|t|oned betme aid internal t he

entrance of said lﬂ‘n%e"‘?oeby %?%WFﬁrggé?l sac%r%?qn% on asn%’d end of

sai d object (14, 1@)neb)oﬁaul”da stheavmg hr€b8l psoweadilngsper commeetizty 21; 34, 35)

3 2o et NOGAC A i AR 2onfBREAGLEERE, L dRIaddE SOt ew
mat er |

thread is produce t I ng cutting operation, mhereby t he
renoved naterlal|Q§Rﬁhﬁ&ﬁpﬂrﬁﬂ&i&%@@chﬁplEnepherwo@m@ﬂﬁﬂt%mg25) 35 25.

A methog for attaghifg \()A%eegeryk Hnd HRs- shaRedteReqhsh0 NYUdGlo obj ect,

wher ei n”a connect or 8/ 44215
PCT/ EP98/ 01933 16 Ig¢E@RRHE IO Wotﬁéoo@{lﬁéCéPa’ﬁns(zﬁ ~ 18 i s screwed onto
said end. 26. A nmet hod according to any of the clains 23-25, 5

characteri zed in that said bar- shaped object is rei nforcing bar (14,15)
having a ri®dbed odt SYRFREFRF B 6P n2BYr Fllrtaégi? il “#rloduced on sai d

end by means of saidhgAieiack nfvaﬂmmge@@étsoazsv\ha@l&o&@ﬁefg tﬂHh g
nmet accor I Ng

substantlally formed in said_ribs %i
to anyl®f clains 2ROER g*&*% rﬁleﬁ'%nic”n@ St K 3\1\6 eﬁd§°6‘fn%lr§ﬁlaped
obj ects (14, 15), wwertei {eHaclwhifclsatsnphnilsessa through hole (2)
provided with internal screw thread which fits on
the external screw thread (26) of the two
connectors (25). )
15
23. A method for connecting a connector (1;25) to the
end of a bar-shaped object (14,15), whereby the
connector (1;25) is screwed on said end, the
connector (1;25) comprising a hole (2) provided
20 with internal screw thread (8,9;18,19;32,33) and
with a screw thread producing portion
(4;20,21;34,35) which co-axially adjoins said
internal screw thread, which portion is
positioned between said internal screw thread and
25 \the entrance of said hole (2), whereby screw
thread is produced on said end of said object
(14,15) by said screw thread producing portion
(4;20,21;34,35).

30 24. A method according to claim 23, characterized in

that the screw thread is produced by a material

removing cutting operation, whereby the removed

material is stored in recesses (6) in the

connector {1,25).

35 -
25. A method for attaching one end of a bar-shaped

object to another object, wherein a connector

* C L M S *



15 provided with a connector (25) according to any one of the
clains 9 - 11, and wherein a connecting.part (29) conprising an internally
t hreaded through hole (2) is first screwed onto the screw thread of one

connect or W@S¥443Hd t hen 20 screwed back partially, BETVERS0EI g
connecting is also screwed onto the sctéw thread of the other connector
(25). 28. A net hod according to any of clains 23-26, 25

characterized i n a¢aerdingnhecady aveordi typet claiaismll2 ok8 18sis screwed

onto the end of L0Earghpg batg ahler which said flange is placed in
abutting rel atioﬁ%ﬂrﬁp V\n&tﬁ t%e surface agai nst which concrete is to be

poured. 30 29. A buil ding, parts of which have been built by pouring

concrete ipgo a fRrgerpbarackerkiad b Lhat JeivHoriNmbass-psesent in the
concrete are interconnected bé connectors according to_any, one 35
in that said bar-shaped object is a

of thelainms 1 -chgracterize
reinforcing bar (14,15) having a ribbed outside
surface, wherein screw thread is produced on said
end by means of said thread producing portion,
which screw thread is substantially formed in

10 said ribs (13).

27. A method according to any of claims 23-26 for
interconnecting the two ends of bar-shaped
objects (14,15), wherein each of said ends is

15 provided with a connector (25) according to any
one of the claims 9 - 11, and wherein a
connecting part (29) comprising an internally
threaded through hole (2) is first screwed onto
the screw thread of one connector (25) and then

20 screwed back partially, so that said connecting
is also screwed onto the screw thread of the
othexr connector (25).

28. \A method according to any of claims 23-26,

25 characterized in that a connector according to
claim 12 or 13 is screwed onto the end of a
reinforcing bar, after which said flange is
placed in abutting relationship with the surface

against which concrete is to be poured.

30
29. A building, parts of which have been built by
! pouring concrete into a form, characterized in
that reinforcing bars present in the concrete are
interconnected by connectors according to any one
35 of the claims 1 - 18. -
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