«e3e ~&" " #D$$&6: &T&ae, 30 JUL 2002 wo ssi daasz .~, e~Ti ~H>ai 003~. E
having a tightening fastener The invention relates to a clip haV|h@JH 2002
tightening fastener in accordanc W lml 1. 5 dips are provided in
vari ous enbodi nents, for exanple or as external clips, with or

Wi t hout specw@lggpggg@g nmeans for elgRgat ed obj ects top®e/¢ues/v93s09et her
or to be laid, such as cables pi pes, hoses or the like. A common feature

of the clips that th ce.for_tightening the clips has to be placed
Citp <k ;

into the sys i efe® oufg &3PG, FRIERBPE by rotating screws or by
novi ng a tlghtenlng |l ever. This is often a problemspecifically at

i naccessi bl e Iocat|0ﬁ§ |f1nbg?ggght|gg%aEggatE%eI% Iq{qg)fqgg@fn&re 15
e

required for the ti nin e obj the present I'nvention’is
t herefore totpg@V¢@én@ E@Sbemhrchncaﬁcbédﬁnﬁﬁedlﬁhtﬁéaﬂmalproblen1and can

be tightened in a SlﬁPaﬁs”E@@errdﬂléédﬁﬁﬁcbakioaﬁméﬁﬁ%&ﬂﬁéﬂEEWBfQE aclip
20 having a clip band ichis bent to forma rin forma spi ral and

has a fasten?%@mgé%tl%ﬁlt%PRﬁﬁQﬁ%zaQH gﬁFenFﬁ@eFaégenE}lP§ f a¥tBRed®* The

clip band iswpesset apeutianl ylouaﬁklgt addres t fght edbhgatast enNejeatsl tdrough a
freewheel arranged jn _or t enj ng 25 f tener A_bl oc%?#?sel enment

on t e
in the freevx%%el 9% tRe tfocﬁenq‘ oﬁ‘} bggck?%g teee%ﬁ Lbclr})CEI ng
interacts wnphpasblbokeagosecheoﬁlbé theqamm@dxﬁuauur&nnﬂlGhmnmhhpsthat
the clipggbanggc i u i i gh i e o] T
blocklng eIe%%n?ﬂg t he gggfggeaﬁﬁglﬁfgﬁ%%%%% tggglglfégrﬁég g?%v$§ed in
the tighteniPyrfadt &REP. thﬁesé’Ertienglr§msGﬁ}?oﬁué(fJﬁ%¢e(ﬁ%ﬂf #xPpelendYwi t h

regard to theo€htPnbardreand &t b em@tvh@ug endtigheeppRyt a@waik .a Tiel €asabl e
| at chi ng el epent g?lch keeps g t1 ght ene # t he Iatghln 05|t|q% | F the
35 | at chi ng BFen@HtShs (I aPEREGSY orf RS ¥ttt hg Bbsi t being

ext ends and lheatighsemfngﬂnnauduﬁndﬂansaiatbdelp lhegel ifodesd ara the

bl ockin eI p t in the freewheel. The . clip is
therefoge t.%ﬁ@%ﬁ%%g k%%G&%%*QfgﬁgéégggJ Ul 2002 - 2 The necessary energy
for tightening the cThg i Phieatef oré al teady Ptegead i ninventhipp, is

speci fical |y ) 8rse6he acgRRRBG i LBAL il 1 pARHERN E%nb%é*¥‘¥¥%HjéHEhé@@ clip
is as a consequence set into the tightened state. ' 5 A clip according to the

i nventi on caf BECRESPGRRE BRRhPRstAANEAREANAD BrShPRLE BaBReExt er nal clip.
Correspondi ngly, thergisp dJmyukbioof ian exheenal beypmeﬁarm aegd dnderipensile

stress dyring, fhe uglahching of &hechaighiad el el and (g cldp pand of
form a spiral and has a fastening section to which a
tightening fastener 1is fastened. The «clip band 1is
passed annularly back to the tightening fastener and
through a freewheel arranged in or on the tightening
25 fastener. A blocking element in the freewheel, in the
form of blocking teeth or a blocking arm, interacts
with a blocking section of the clip band in such a
manner that the clip band can slip away counter to its
tightening direction. The blocking element of the
30 freewheel 1is connected to a spring provided in the
tightening fastener. The spring is supported fixedly at
one end with regard to the clip band, and at the other
end is supported on a releasable latching element which
keeps it tighten;d" in the latching position. If the
35 latching element is wunlatched from its latching
position, the spring extends and the tightening force
is transmitted to the «c¢lip band via the blocking
element coupled to the spring in the freewheel. The
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*166166*

clip is therefore tightened




-

10.an internal clip is placed under conpressive stress. Prior to thﬁ WL 200
assenmbly, the clip band of an internal clip is coiled up spirally & % 'g
then wi dened approximately to result in a ring form while the clip band of
an external clip is nore annular prior to the 15 assenbly and is then
constricted under tensile stress and opbignally coiled up spirally. The
clip according to the invention, as described in claim9, is particularly
suitable as an interif REFPSSATVicRNEREYcEPp baAbtemias: &bef siliRuck a 20
case W th anrappyoprd aherbuakl isth RS shante campe abaeecﬁmadary in

t | L nt | f, t t
[ Bocor dancidi T BRIPRCLSATS Bt STAFRGH Py s SHT L6741 AR g 25

and hol di ng afielingst eal obpeeqvenceceasinfortiexatpgertenadl ssave.pipes, in
pi pel i necsystens, spgci |1 S r iy [ h are
not accegm ble. Int |sé%: e, Xﬁé §81#]€ hgget ﬁggm p’l%nacgg)snlobﬁ%%}mm
tightening tdrsidngd ppetén a%vant abbebnah Mrtﬁb$03@sadaant%2géeﬂml t he use

as an internal;gli @dr&e%ptyrmdgw hergadi usi B! @ dmdi U oant My & #Pa PanNd
bent angularly or spirally. The clip is placed into the pipe by means of

the clip barfd-¥hi chSis Pclﬁqeéjd UPPLBT r altePsSane witsee S rgéhr&§9| s Ml | er

than the i nteired chath ust Of:hé hEa'QtﬁQngFéﬂ.eméhel’a&H (t|hlep%lJIph€bairld poband is
prefera? y made {__ Reg steel_ or,a cg | e ga e(rala havt
appropriate aﬁhc%f’ Ag fesi sjtﬁ%cé's RS C|Ufni cezfl | §OFBF 2_HErage rrg)"f'?ases

havi ng t he &prapr tat etlvor essienbly,3 ‘Ohé Ldlupzolaand & apsilgtewwal At the
| ocation in pi a h I es t i are 4 fixed
in the pipe ‘{);&epneaﬁg 0 Wﬂée Q%b %eﬂrﬁﬂyl sal\?\(/irideggd l}r'f]% q'h I p band
bears agai nStPRERXPeEninke mrspltﬁlnaﬁ yingeformat vhildg éﬂh@r@ﬂtlmf t he

tightening figsienet ke 'BIRASRA a@dip h@scmo&ebm\spa:plﬁﬁﬁerm@erthe
conpresilve stress byﬁggans of. the s forc aresylt, the clipis

pressedlagai HEISHHY p irthet GR F §G€ﬁ d'“?%’rcet?ﬁéﬂ-l?t J&reft
br ought out aﬁdlctp;tmsallpnc@im@dbyplﬁbsmglylg medi a |n t he p| pe. An

internal clip of thi €gyprg _uLﬁed %‘1 cfd:té]iengl ayiLng and hold gﬁg el ongat ed
¥y ha

obj ects in pipes preferab S ers,” i n-accor ance vm elaing 7 or 8,
t he hol di ng &4 semired ofint heldioh dér s i oprutiinglenlys pertdleld arsratial |y

inward fromihecldp band;, Dexbeeshw (N Wigth &l 9808L£840BbECIH G

advant ageously be placed into the holders of such an internal clip used in
a pipe aPe &% i Bedh n2BP FRREMR T Lt | ONGKIH . ro8i352n683. ﬂa%ncpei n PCT

patent appligpideh 20hdepr esempatsyeveel etesss: Anl2318 \RV2. dHeiplide
assenbl y ina{ﬁg"ﬁi‘es whi ch are not accessible, the clips accordi ng to t he
i nvention c %% be fitted in the pipe with the aid of a robot. For this
purpose, the clips cam bhetkirngdd elip adxithbsy t¥Pegl ementascdardegomy dance

with claims 1040 11a°>1 wgchlgas%&aaa hheyasaerhby eWebl thie aia(vi,llqrgthe

r obot . FOI’ exarrpl e e C | can ave an access section
engagem? %fsdwg HoF c8LPRYBCafi BR) PEEbY §EFBpéss dra PERHG wheel

of a robot Qadblé'@fbﬂl’pﬂpdaﬁ 3@nopdpé1iﬁevvs§lelaetnbe Glplei fli¥alaxamgils i n a
control |l ed nmanner.

1.8 d t ent
T ot Fon PEnstiehial! Ja s b rps S350 884 B 20 ABFe TARNTSE  cueh an
assenbly of Imckhpsaceeradi ngot o orlly imwventhen simgpldesposbébility of

tightening the «c¢lip proven advantageous, a further
30 advantage for the use as an internal clip in a pipe is
the adjustable radius of the clip band bent angularly

or spirally.
The clip is placed into the pipe by means of
the clip band which is coiled up spirally and whose
35 radius is smaller than the internal radius of the pipe.
For internal clips, the clip band is preferably made of
special steel or a comparable material having
appropriate buckling. resistance, and specifically for

sewerage pipes, having the appropriate corrosion



35.Further preferred enbodi nents are the subject matter of the ogﬂgru 0
. dependent clains. The invention is explained in the follow ng by J B? én
exanple with reference to Figures 1 to 10. In the figures, purely

schemati cal | y: 3 0 JUG 2002 5 10 15 20 25 30 35 - 4 Fig. 1 shows a pipe
cross section with a first enbodi nent _og an internal clip, which can be

fitted in the pipe wwth the aid._of a.,robqgt, prior, to the assenbly. together
Wth a firstEeoomnent BF EOE; yREaRiAY RBs EBRePIRRd A 1L |%g3c%?| ed up
spirally; Figr BRoskewsoi hehpi jd k& osse seot ilon &hdetihein ntkengipd ilpyfrom

Fig. 1, the clip_ bapd i W de LA .SU - eal s. agai nst
the pipe i nnnéérér\?\slal {)1@ r‘-‘?l% ncgll\gfovxgﬁ% ggﬁguﬁmogﬂigég%%ngng%%ogﬁl%enéfﬁ an

i nternal clipawhi bracan deainst edhien pige pdnwerh vakl ai §iskld yrobhe of

di fferent configufaliolehanthsr ehat t'ilght&%fn& eddst et i Fdfeaddashows a
first enbodiment of a_tightening fastener having a latching pin and

| at chi ng t enprtdtehe agliB BABANiFNPRRGED HNged EOmPpI@sAiYe SHTeMht dhed
spring, in ans&cdi oF ithd hepkong tewhdaa) disrect reBulkl g.tHd shaps ide
tightening fastener fromFig. 4a | poking at thg first, end Elde i ch has
the | atchi nPIehpTat 892ERGt §§%ﬁﬁﬁ%§tﬁanFFgﬁF i i HastBABr & (R g. 4a

I n an anal ogauest i liltust satiaon rdhglespbaiced fl at chi pepstianiprat eyvennllogked
| at chi ng,pi n . part i y: £X pring; Fig. 5b shows the tightening
JoP! Ny br_?&‘ggé@ié iff ﬁg%'ggg%é.

fastener from In"an a 1S iIIustration to the illustration in
Fig. 4b; Fig. 6a sho¥® drfesarwmd esBd® nefit Biia thvpe ediseg f &erentlewith a

pi vot pin as;{{end at ghinghgh eyt 87d WhbRgdtkohloBReEtIring. pipds section
in the | ongitudinal direction: i ) ]
preferably has holders, in accordance with claims 7 or
8, the holding elements of the holders protruding in
15 particular radially inward from the clip band. Devices
with which elongated objects can advantageously be
placed into the holders of such an internal clip used
in a pipe are described in EP patent application No.
98 102 683.4 and in PCT patent application
20 representative reference: A 12318 WO/2.

For the assembly in pipes which are not
accessible, the clips according to the invention can
also be fitted in the pipe with the aid of a robot. For
this purpose, the clips can be fitted with auxiliary

25 elements in accordance with claims 10 to 13, which
facilitate the assembly with the aid of the robot. For
example, the «c¢lip band can have an access section
having engagement openings or holes into which robot
grippers or a toothed wheel of a robot can then grip in

30 order to widen the clip, for example in a controlled
manner. In EP patent application No. 98102681.8 and EP
patent application representative reference: Al2533 EP
suitable robots for such an assembly of a «clip
according to the invention are described.

35 Further preferred embodiments are the subject
matter of the other dependent claims.

The invention is explained in the following by
way of an example with reference to Figures 1 to 10. In

the figures, purely schematically:



.Fig. 6b shows the tightening fastener fromFig. 6a in an anal ogousz p
illustration to the illustration in Figs. 4b and 5b; Fig. 7a shows” a {Jfﬂlqﬂé
enbodi ment of a tightening fastener with a | atching beamas the | atching
30 ~u~raa2 - 5 element and two tightened helical springs, in a section
in the longitudinal direction Fig. 7b shows the tightening fastener from

Fig. 7a | ooki ng fromthe clip band; 5 Fig. 7c shows the tighteni n% f ast ener
fromFig. 7afiB-ah afBPHFoud i IRARS r atFORSt 0 SEREIPR uNYER i o | ATEFGs. 4b,
5b and 6b; Fig. 8 showsmbBoBimehtemfodinenhtefnal ckilpphanthiath avannber nal

clip fitted in a pipe with the aid 10 of a r.qQhot;, Fig. .9 shows cond
enbodi nent of a clip bgﬁ%t&d aft i A %rﬁéPeclwllpl?’T i%l?%dgllﬁ é’sfgiaper\%bgﬁ’t he aid
of a robot; Fig. 10a showsra thol tee wisisembdan begétiseenwdtho a hEit5tclip

band for geceiving el OE%B?quQHjt_eCJfS éOQFgHGeﬁiﬁBS‘FJ&% e ot oa,wewg%'hp band;
Fig. 10b shows the holder fromFig. 10a [0oking in the direction of the
clip band. Fig. 1 showd, CaiPafoditgfpt® FBLraldNip 10 20 according to the

invention, apignternghowki RN pibeClrredn beedtidedand anyd pentdrnhlh the
aid of a robot 14. The ELObOt 14 is only |t3}d|c ted b cﬁj shed lines in Fig

1. The internal clip 16%1PsTZRBWE L% ilrs ISt iR i R NE PEERENBEFEPRt he

pi pe 12 and has a clipihanghdi® whintdhrier 2bhaoi liad bpaspi raddiinsAndewbBose
radi us rIOis smal | er thg;_met henie?:t%rg%l, radius r2 of the pipe 12. For the
receivi r%Lg of el ongat edeBj ect'§ sl as, for exanple, pipes or cables, a
plurality of Fhgldérsshewar ea f asittomgd ofie chebendndnotmieodunente afl i pnband 16

and point 30 radially iReaidail neilihie exespl eadh@¥ £DcELE: ik %hﬁipe

ts
ti ghtening fastener 20 shown, in tlh_e tightened state, is a tightening
fastener 20 having a | HL&Ri ngd n 242 | &dked® byTaPP4t cithg EéhHPELBE22, as

the latching el ement Scohlf¢guirahieni ngof agheneroBBthaslais8eatalir odyct ory
openi ng .26 for |ntroduEa§g gn i nner band end 28 of the clip band 16, which
d

i s bent irally. Arra djacent to this end 28 is an access section 30
of the clip Bagd, 4ahsbbwsecta onfisstspaembodpmentfr afi t e ratlghtéyingter,

adj acent coil of the ckggtgggg 18 vimy 04 Jilélt&qq“?g%p?% ?’ﬁ”& hfah?hmg;cti on

of the band end 28 into the introductobry opening 2 e tighteni
fastener 20. In this nasmplatene agccesssberni dm Iiahn éasndy be grdsped by

robot grippers 32 (indygahed by fasdil spring, in a section in the

20 longitudinal direction;

Fig. 4b shows the tightening fastener from Fig. 4a
looking at the first end side which has the
latching template;

Fig. 5a shows the tightening fastener from Fig. 4a in

25 an analogous illustration with <displaced
latching template, unlocked latching pin and
partially expanded spring;

Fig. 5b shows the tightening fastener from Fig. 5a in
an analogous illustration to the illustration

30 in Fig. 4b;

Fig. 6a shows a second embodiment of a tightening
fastener with a pivot pin as the 1latching
element and with a tightened spring, in a
section_in the longitudinal direction;

35 Fig. 6b shows the tightening fastener from Fig. 6a in
an analogous illustration to the illustration
in Figs. 4b and 5b;

Fig. 7a shows a third embodiment of a tightening
fastener with a latching beam as the latching



5 lines) and the clip 10, 10' can be wdened to the radius r2 of the pipe
12. 'In Fig. .2, the internal clip 10' which is illustrated in Fig. 20181 2009
illustrated in a widened state with the ti ghtening fastener 20 still
tightened. The 10 clip band 16, which was fornerly coiled up spirally, is
just doubl ed over in a section along thg pipe 12 and now bears tightly

agai nst the pipe inner 4 I e g ape
than a spiral. The |nneT@% g é %ggog gﬁ éF%p S rméQon%Qr
situated in the |ntrod@csecylopennnghQGangthedtnghtémragtﬁQQVener 20, and
the access sggti 30nGhst henel i 9; %ﬁﬁghﬁﬁ m@égheﬁgftlep hS acefj to
this end andﬁ % 0ﬂ?easedsb t he r% ot pers, ecaﬁse o?bthe spring
force of the clip bandlﬁﬁhhtacfﬁ@@dth?oFlQB Eﬁaﬁple of special steel, no

| onger spacegh g@payé ém@mtmaeaouﬁg}am oy | fostbhérdﬂrR)nbaPﬂ 16.74 nighi s
state, the clip 10, 10' can

y.rele t he | atching
tenmpl ates 22, for exan?ﬂ’ea5999ﬁ8H§ &&&Sﬁ&ﬁﬁém ft}t%e"fﬁ‘b%'?riﬁlor\’/\hl ch
hamrer is iIIustrat ed 25 bygslashled bbnesdi 6bfig. 1. Fig. 3 shows a further
enbodi nent the in nal _cl riher. enpo of the
tightening fas?ener %@éwgl fis tfl e%%ll%%lge%gd yg'{a Igoggf’ggrl pper 32,
this internal clip 10' mtemabn@dl@o ﬁ/mttflﬁd hénaiad wifpea Wodbhhddenheid 33
attachegpto the robot J4.,Thgpaecess section 30 of the clip band 16" bears
against the radially out er adj acent coi] of the_ clip_band 16', which keeps
the access s&k4i oh 3®h%‘ﬁ§céds&ﬁaflf5 mrhadimenti Rf 2nAéiPuRENd £F c2Rss 118
(see also 35 Fig. 9) imntbahatoichipl fierdd i pnbandile whteh the agidcent to
t he access section 30 <;))%event contact with the toothed wheel 33 of the
robot 14. That spaci ng®bef wE®R°the pipe inner wall 34 and the access
section 30 vihigh 18aprshowedabyhdlderdyatent caai |beof fastentdp to 3tive JI ~|

2002 bapd prevents the t e 3 gig nt h t he
pi pe |nn§r wal I when ne% ngggmnétlm féte g%%:éeés)@%g tion é %nc‘g&t %\% t he

wi dening of the clip 1bookbngwrransvieraedlyotot heet ebiheblanteel 33, the 5
access sectipfy 301 gi9essROks hane h@léérk%Ebmsl?&%ed 1@@”1%61&% tie @l acent
coil of the clip band, the introductory ggenlng for the inner band end
28 of the clip band 16dl"F‘§chb°‘Poﬂ5th?|eE BaP31dn the tightening fastener
20" shown. Details ofighe bt lsiowk() charasherdssinpgld edlotr ea oéliﬂal s16 nt er nal
clip 10,, an cII fthe l.ip band 1 f ight eni
fastener2020 Qcé&‘?&l é]egl n%ég%fu Vheé{r% 031 OW'{'n Ifllrgtéggg%?ang ﬁbtl vﬁ%hée}g

ti ght ened t|cg¢nelne n@ltasdenar R@ipehilh with|thetradedfi @ Rkt Nand 2, 15
together wi thd heobatchiing st pl\Al &2 ANk | 56 CBhBea! 1188 NT0F £y detail .

The tightening fastener 20 is_tdastened via fastening elenents 36 of its
el ongat ed hobisi Fig® 3878 RAe FhsPehPngideshryn 40 45t FEAHS PHRT 9% and
has a first sfseneryi on &hanglpesezoaddendsZQ HKdp and 14 anﬁtcng of the
ti ghtenlzgg fastle ner . 20 emgned as a_heli gﬁle S nrg 42 and

acts as“d conpressio Brllrr?iriafn(frtcﬂr oug‘hewﬁl hothétl afc g 5in

gui ded, is sure¢ oubueeroalt heatdngit wdi naf stHes bypehe MEousikivy 38:1161 t he

formof a 25 dsoughn TB@ félro'?ﬁ £l 4855 QE ek he sppi nags42fb§ HORRLLS, &£d in the
first end region 1 o %enln fastener 20 on an end 44 of the

housi ng 38 VMRS has %aba%agé BbéﬁPngt%Offoﬂ"OtlFt‘@rlsatl@hlw pﬁ%tﬁf‘eqn t he

second end r&g ompdfindie drigiieani ra f abkenerigo baﬁdhoysl %@8 pcslraD open.
In this ;econd en ion of . th htenl fast ener hg roductory
|I

opent ng D6 1T ERGed SR Ehe FongPEudAb L qehgtbodm & the ri Fifind. 16
The | at chi ngt:tcymaéraixeg 2Zastenke td@hseowng fimstEmer tichtsnbdkeEWEStBE,f ast ened

to that | ongiduglnalorisside &7, dnd eohousInG3% WOk Ebnl A0 OBARSIE, the

clip band 16, and 'S T or Mo r exa

Spring- steeloCke IRy cii ngatemingt etQlellétGes?énedatFn e h @tCdiher t hat
a part 22" ofldhent at hi ngThenp! @l en2eni Nl ClEaRRIdnd1as aokeyhal e- raped '

35 introductory opening 26 for introducing an inner band

end 28 of the clip band 16, which 1is bent spirally.
Arranged adjacent to this end 28 is an access section
30 of the clip band, which section is spaced apart from
the radially outer, adjacent coil of the clip band 16



.~ @ .U~ zoo2 tenplate opening 48 with a narrower opening part 48 @nﬂﬂiw
 further opening part 48", is arranged outside the housing 38 in fﬁ n 02
the end wall 44 and can be displaced there in the direction of the clip
band 16. 5 That part of the latching pin 24 which is directed counter to
the first end region 1 of the tightening fastener 20 has a first annul ar

groove 50 of reduced dianeter conpared to the |atching pyn 24, In_the
tightened st3¥e bRFet heEFGHRERIRY fagteﬁa? oan iﬁﬂgisgéo SAERn FheFigs.
4a and 4b, thetkatiochtngypiope2dnigs J@mssredthbr dugih tiehd nga sfageeogenkag 46 in

the end wal |l .44 t t enpl 0, i 48 4 n e lat.chjn
tenpl ate 22, I%ndﬁ}qgse E%ﬁﬁggfy%ét%gcgtg(rgr oé\ze:&%%%n%ﬁg %%Jr?t e f gﬁe
tenpl at e opearagrad echyjagssbPh taripBefprs2gr bondicated the | dashedg pin

24, as agesybhegf Whahhencihe spsjna o2 tantigbt apafbhnddie toat ehbng pin
24 is locked and held in its latchjng position. A locking plate 54 is fixed
on that sidet®8fibfeTr REntRy PHPE 242 which is opposite the end wall 44, in a
20 second groove 52 ph thegl atzhi nthei intkrmalseedied end'42whatnt heshel i cal
spring 42 beli S rted with regard to the latching pin,24 yia_the said
ocki g il at LSSt RRESHOTR rd | PA' St R AR 'k Frdaged hBr2BReront s
pl aced ont o whehl| dthehi hggpiten24g25fdstewwen 20 asidilhe thehteaedspr Thg 42,
such as,; or te fix.ayshi ryi 0o r and_a | eaf
spring ééfsuﬁggggphgda1%Vo@éﬁ%§_§%§;£§¥ﬁ§?%%,%%%f%éé@ﬁﬁ%@fkggfyThgsslide
58 fixed on 1nat| Mlﬁgﬂ pPhe24 1has 39eEHhbOBI @d gl I%h%4p\?~,ﬁ’ﬁ_cﬁl?ex@§ﬁd on
the outside ghwtBeahel itGahtIR iak@ ih2tf W@ i ek afgh 1 €94 09F 2¢pE the

tightening fastener, 20 toward the first end region 1 of the tightening
fastener 20, DARA CAWAPAET hEOFIREE dhaPtBEi GR2PRor RFRde (TR 1 hEPEI | p
band 16 overihher3%drel i ead 38 i nd 42he Thade podnd G4 »E tee bobdgewal | s 64

whi ch pratru r .t he heljcal i ve heari openi ngs 66,1 n
-whi ch €%E bgggg¥§8delgﬁ%nt£§% o?a% g% éégq eel ,légicﬁgdo@%]nggg?enent
i s designed asghtbhdoRi Mpstranes s2Ppt @rabl Yhepwncedss Thestiono 3faro§ 64

30J UL 2008._c9is BEnthe esi d& 1l 153 B4 ophij EaSQriNg 42
are connect ed ?oceégh oPher Bg néans of ackoﬁﬁgéﬁ%ﬁgfp afgyg%h%ﬁi%ﬁaspans
y

the helical 3pfid§ trerRAdePY the t2eRVINGI¥LRPRES» dilFecthasiRUSEheo
connecting ptate ffkiry t ggelceero tthet helppr tsaridt' mahuirhetsirdd, Wakbs 64 of

t he sli%% 58éxgorgs a %uug%!el ment ?g of tge freemheeléﬁG. Tq?

freel y-rFinni RGEPRIE of *t KPSTI3 bar s 118 JaPdEE RASSSh 387 %- gl od

el enent 70 oftheheadfjecenteetotl afidthe ldligp byandel§anmdn nthiwe segten of the
tightening 1 a ek 020 jat 1 R SRACI; i iy t

fast eni ng seg?%oﬁggg gP'tﬁg c?ngggh 16. Tﬁggf%ﬂél%?ﬁ%?ﬂ§$65%93%$§%gis

| i kewi se fastBRedatEHHY | BeBRiaEePi #224, L&kt BKERPLEpIhi BE2RAe Fprang 42

in the |ongi hugihsal 18i ECtim, oM Lhat waida Ofarkdes liad chi ngsdbavéd 24

whi ch izﬁﬁppOSite ﬁhg gnd wal.l 44 and so under the connecting plate 68 of
the freéwhee?Y 58251 €9supBEPt $7t Ré9rofat ably nounted bl ocki ng el enent 60 of
the freewheel 56 andFpgess8s sacesel enerfluntdsir | embdodiagaithstof hetkhéi p band

16, which rus.Lbhoydl petvween 20;the Dl onld 2! il glaindogonaggt | ng

plate 68. That ,section of the cli which I's situated in the
freewheel 56CABALPRiIPE| daeitared i2P'F g‘-Fs)‘?StZL%a%n@lf4BeF§gan}Id@@l@i%d3Ee%ti on 72

whi ch has, beeByse gfigdexckidng hehes dhtelinaaki BUipl arges 1€ ipiQer&dWhi ch
the bl O%‘E)i ngwagnth;[e 6gi8f cgpeafrt?gote&li %v?xe%ain 5 tCa tached to the
robot 14. The access section 30 of the clip band 16’
bears against the radially outer, adjacent coil of the
clip band 16', which keeps the access section 30 spaced
apart from the pipe. inner wall. A recess 118 (see also
35 Fig. 9) in that coil of the clip band 16' which is
adjacent to the access section 30 prevents contact with
the toothed wheel 33 of the robot 14. That spacing
between the pipe inner wall 34 and the access section
30 which is provided by the adjacent coil of the clip



A n. Fi gs . 5a and 5b, the tightening fastener 20 fromFigs. 4a and 4b is
.illustrated in a partially expanded state. The latching tenplate 230 sl 200
di splaced 30 in the direction of the clip band 16, so that the further
opening part 48" of the tenplate opening 48 is displaced to the hei ght of
the passage opening 46 in the side wall -744 as a result of which the

| atching pin 24 is unl ocked, and, beca €., he,spring stress, is 35 slid
into the |h3?f‘?%r P&V Eg?nd:‘?ﬁ?%efﬁ n%i Tﬁ%?grﬂ SRMERE 13 ERing pin
24, |ike thecitaer 581iwnhi checmpees_xtrhe: fw&b]z\hehénSEﬁeahdntgo wittilc htthdne
blocklng el enent_ 60_i o,fas t ng -6 sup ing the
bl ocki ng el emen s%osa(rs’téilélgss écegr}’\;%\n%t h%dts @% %Elﬁ 5869 %f %:h It 24
toward t he stondOendwishi oph @fic heftlgmemmff%t@h@ﬁlzoﬁirhetm ocki ng

el ement €0 engages &oc-#4b ogki 88e90h8t79a'v@ fle gl Q&a‘ﬁt”%p%ecféd Zagba?;?t of the

clip band 16 and transmts that force_of the helical Spri n which is
passed on viE e §hede 3B aeRhe BPLK| rfgfel &Rent %]Olfio PHB el i ptiMand 16
which is pl agetkadeetoepnppessnge 26 r €68 (e OvhAéf e®anan &nd b)28t hef

appropriate ring force. By means, of the ti htenln f ast ener, ichis
10i||ustratt§ge' R Cbmg %an’dsalrgo zl]arfg% e @ip oHh dtl whi ch

al ready beartslgigzaém'srug:t Hagiiqreer n@éM" walhdwidd tma‘tlmelst hefl atbai rrg:hm:n 24 is
unl ockedy J%&o%m&ﬂgc feabrbbOLE Gha d I { Ml yRLESERdpAqyNStaddie pipe

i nner vva nmeans of e spri n_gbfor can- be déterm ned
prior to thesm%ﬁél cqthcprtm@ cldp banty 1heardi pfitheiightening y

secured in thesqiper 12ov | naFé g@ongalﬁ@g BbrtRetipbigping fastener 20" is
shown which in pri nmfl e i i dentical 20 construction to the tjightening

fastener 20 which isF+¥Fus taataé'lf1 i FPFSGOW 1Ehdt295h88 (0 BH-eriRe
ti ghtening fmreemaér 2(20 ondnyl@ltnffler silrostiheedi ght erigg. f ast anar 20 by the

fact th I n in 24 in act,,n e |latchin

t enpl at ZEZSW% Has a&bl €}t(’) ﬂp?ﬁcgén%st?ﬁgasgﬁckkn%ngl é‘r?é:r#‘ 9 Bttt hg end
section 79 fakinght heoend dettdil4 tHee pitvicghiEnigs ifsas;g'aler prZﬂn die&j WI th a
first gr OOVGfa‘ioOcéﬁ’%&thaesf EUA'HE tr@lé}hﬁ{i’@dhéoo%” Pé”égjﬁ%n 5 tWO

separates the two. ead 8 has ed-of f portions

opposi te si dESiRg h3§ h °r*é§€|l fashaping ﬁESFéS@Pm&peP;f &dSurfds pa Hagn shape.
The mill ed afd petinas & aiesdi nemsi erediidh sucharad rranngécéhat drfte pin

head 82 y sses throygh the as ge,ope 96.in the end wal]_ 44 ,in a
def i ned®Bosit Tt e §| Vot 3% p|°r1t(Jl %he Qf‘ﬁat@éﬂgl e EFOWET t P rend wal |
44 is for madvlurfc}t hseeingl | il elﬂentgaedm ag Fiag. héb:)cav]:n cslprtmnsmd42 raect angul ar
passage operg 46 St hyou i e a i S, h ont al
di rection. 5}%h pin hegé %gélggl%ﬁs %dﬁor&e %{1 the h rmgg th%ﬂueéh t he
50 JUL 20D21at?ﬁlrrﬁass%3g’é opbni 1§ 48uafady ot &Fedsuﬁtreu&d\? rtio®al Hsition,
parts of theldhﬁjﬂtlﬂimﬁtsléés oy tmfe ansuyehd 36 gh pcHet Pothe odr @pve S50

the 5 pri hGdP s 1 ns"  he: RbuSThg! 36 Phr b05nSPREPIadeags CHERNRF S5 in the

end wall 44.in the flrst end region 1 of the tightening fastener 20

on an end wall 44 of the housing 38 which has a passage
opening 46 for the latching pin 24. In the second end
region of the tightening fastener 20 the housing 38 is
30 open. In this second end region 2 of the tightening
fastener 20, the introductory opening 26 is arranged on

the longitudinal side opposite the clip band 16.
The latching template 22 of the tightening
fastener 20 1is likewise fastened to that 1longitudinal
35 side 37 of the housing 38 which is opposite the clip
band 16, and is formed, for example, from a metal sheet
made of spring’ steel, The latching template 22 is
designed in such a _manner that a part 22' of the
latching template 22, which part has a keyhole-shaped



‘I'n that position of the pivot pin which is shown in Figs . 6a and _6b with
. the pin head 82 standing vertically and situated outside the hous] hguBgun
the 10 helical spring 42 which is pushed onto the pivot pin 78, and

therefore the tightening fastener 20 is tightened. If the pivot pin 78 is
rotated through 90 the pin head 82 sliges through the passage opening 46
in the end vvaII the spring 42 is extended and 15 transmts, via. the
slide 58 and“¥hR ?)F%clﬂﬁ‘r’dué’lgen%ht WiGh | ? s NEFEONE T PRIt RAT thl 6€k| ng
section 72 oéncﬂhe ﬁhrphbandpéﬁm@ plarits 48" uatsechﬂn’artd‘eaifds@m\zmel thé and

therefore t he. enti ¢hipeband 1 the c ' The cI|p 10, 10
i's tlghtenegh Yot %ﬂe:¥ﬁrfﬁerf od|3% %th ?%e tléhtenlng &fe b%o

whi ch i s showbhsphafed. teire idr ushe atédectioor eofietiae | Cilonlkgmd 7a6to 7c.
The ti ghteniqg, f asigner 420" thé iy pLe n0f 5k deptiigal ygon nto
t he tlghtenlngaéa tenerOZO fﬁ#&ﬂﬂﬂq gpra%%d%?%i%? is %i%&&{é&
However, theC@ERRGE! &P hbhsi rfgj-IGFG: oPnflheretglgcm ehi rRf f §§teen1é4=gl2t)eni-§9

connect ed Vi fa b henéasteni ngs eheneid st 38nhalkke Jrasdwrni sg &&ctr@@uégdof t he
clip band 16 g/rlvetsmstea of via screws or pins, ? t he
% ban

advant age t KAt AP ERT t NEOBPEHS0, E0' EIF dehRBCPARI t HRIR beBRE nore
tightly in theghestedi agasecbifonhé0 tdghitesiinighe ystpnd mrad, wahiclB4is| nst ead

of the piyvot 78S unged hel i cal i i e_t] i ng
Fast oner 0. 207 oW FRor Sk aa AQS Abr et Jovr s Mk bt B EE 52
provi ded whi Ehr pugh | éhke@dﬁﬁatqm trenird $frilmgsthi2. endswedd of4 tardpassage

opening 96, {hecehd Wahk 4afhitRe haysdNon38 has anl atgfd ngy iogh shon 102
t hrough which a | ug 104 of the Iatchl ng beam 100 is passed in order"to

tighten the t¢Ght3RFnG2rastEherh®0obOURGRTHDIRE tBeQ NAYTopEE ePaRIingi npl e

paSSImglg thr Wﬂtoha'geogggt%@‘l ttelfct]pltegib tbggh\%}:qhi}m ietyayedn 102 enéi ngb |

asse 5 On:that side t ousi n ich,i,s opposite the clLip ban

o a omipt P Tob SERE VRO 6 VY AECh NG RES Bhar 355 & GRSHLY Het

| at chi ng beawnni€l) wben phssagelaigd 429 isThe dhugpnEd itheseparattiady fpom t he

body 108 of e;la i ghtened state of
30 %é 168104 gﬁa”h%% 9%{Cﬁt§0%99c§]9$ﬁebp tgﬁ. ohl.

the tightening fastener 2 ng incision 102 of
the end wal| 44 gripRi heekéaghPeker 5Anis0 fdxel #maadr sige ehethet ching

beam 100, StB@ﬁitlﬁlgnﬁepDﬁanlCHhathLW bgpbeiﬁectthteo efte wand. v | Adagrips

W th |t§ | ug_104 ind the e V\?h ﬁ ,’fﬁgld S therﬁgy | ocked. The | ocki ng
can be F8l ead®TCRY, gtr8>?vgx§’r?’p 8 hamrernes Rt r BbGtecPRd & s

i |l ustrated 42" 15Fi g:hel, t&tlmdellng sagangst 4t2hebénggloslupxbothedl atcth ng beam

and di spl acl fggd fg 1ol LA | Pa {00 AL T Gt 090y iDe shid PoRagd fb. Regause of

the spring stress the |u rough Yie Iatchlng I'ncrtsion into
t he housi ng BBate0 . | Ahehelorghneni pyatast@herd sz20 apgves' ther%lis oo t he

hel i cal spripgstderar swmeﬁegt eEéﬁEeHhe'o‘htU I $heSPNIAGHRMY 42pnagaznst the
end wal I, _44 of the housin ver, .instead of bei n up orte agai nst
a | ocki Ag plRFE"SAD tife 88805’?1?% \‘\’geldﬁr?d' spPFhf9entr 426 é’g‘ p%%?ted
agai nst a frexéammbé) £68fak taheslsldajeﬁ838caﬁ'hgnsd_;i def&&elwnetellrrsmaamckl de

walI's 64 whigh,g étfe@plbll 1de82 Jlﬁ‘ﬁﬂ?el.lrél%?[ 1%%%1%% Oexht?xﬁth%lém p 38

fromthe secon end reg| 0 e ti gh eni ng
fastener 20"ths/ ﬁr?ﬁ‘éh‘??bn@‘iwall 108, 30 V\hl ch is secured in a securing

groove 110 of the | atgéi @glaga'BBlof)l*@dtBﬁ %@%%ﬂ@%@ﬁ 240fpd he
tlghten:}r@g fastener 20", the_slide 58 is coupled to the | atchi ng beam 100

and is nBved¥dgstAer Waths t fid WRich SXIRAA { AB 156k PYEBE AR hO L atRi ng
beam 100 is raélieéeaspd;mlgy 4rze afiisom f theesleebmalerﬁ:prrétgldﬂ Bn dfhettdé rection

of the oi i do EBNEPBE PBdS® SUEPSF nECHEITEaR SHFi RS ok B PRl b Ghi ch
faces the cltlpe ban@hl:@né,m@ af zsttomeec®d tandné&ownotherhe nfirst end
region 1 protrude _toward the clip band 16 over the
35 helical spring 42. Those parts 64' of the side walls 64
which protrude over the helical spring 42 have bearing
openings 66 in which the blocking element 60 of the
freewheel 56, which blocking element is designed as a
blocking arm, is-rotatably mounted. Those two parts 64’



5 Ol',l Ul 2002 - 13 the two end regions 1, 2 by connecting pl ates 68, 68’
.. The connecting plates 68,68 form toget her wi th guide plates d Vb Zﬁﬂ
are arranged between themand fit over the helical springs 42 Iateral |y
fromthe side walls 5 64, the guide elenent 70 of the freewheel 56. The
gui de plates 69 are spaced apart fromtlge -helical springs 42 in such a
manner that the clip_ band ssed approxi mately |inearl er the
connecting pq’gt E§e6§ld88 waéﬁ(f @'ﬁe‘}%’f BEPHEE ?af’¥§r6§“ien %P?’r'é%-? nni ng
10 manner. Taee ceoneeidteg ptat eaG8' othdihebii rmtaneﬂdofegl atordne¢t iheg
trghtenrngfatene has n.i Si in e qui | at 69 and
bet ween t he % f ?t%a ssvﬁpﬁﬁgssﬁgpsatt?llear%glf%; vﬁi’r qur] gcroarrtsen B eﬁhtgothe 15
housi ng | nt ext@r laonyitaglimnadenti gy iant anfieel opementind. pThéebl 68ki ng

el ement el R BYER tﬁedsatgee@éhnotfh%hfo SRl BN NG Ay 0T ps

t hr ough the o nin and 1 s secured agai nst pul |ng nge

112. The bl o% wha gﬁenéﬁtmaoar §u§66uleé6m&@é| A% oo thesHirRewhee nphict

flanks 113 whehrkean yagannashgt fadd optf ghde chlp oéa:tdneltl anrgegu ildéed
bl ocki ng el enent 60 otrudes,in fhe di r t| 0 f ?e se g nd regr on 2
of the tight e Agot agg‘éﬁerg“?@e o ‘?m‘?‘h‘e I i% Ia% ﬁﬁ?w 6( hn

connecti ng plat &éeld8, bp8'thieovnsame t ha cthe 2Bghand d6. thee ‘d)igmkemgn@I enment
60 is inp turfla:g%élg%ed for om b? %r@fmﬁn I gﬁécﬂgéi qu.t(?tz F@é %sse hé he
résilientl e [ %

blocklng el e y ‘agai nst eerunni ng eclip
band 16. Thefasbénipgi pd2drs 4Pr adfedhepprdipnekany riéral u‘lae tbeafre

el oal opriggeidl 42.anchidh the neatansal idaspuners! Mopl Bl ohinbet neen

t he connectlng pIate 68 and helical springs i he second end region 2
of the tightRhRng?fast EXEENSSy  (IRENTEHT spbheg AREIAIvelEi cdil y Pt
section 63 vienghtedinili alpéesaed bﬂronrraarw‘t ofiddeolfeltheal 1spshings 42 35

agai nst .the front ,wall. 108 of the s 58 an red there. art from
the tigh enl%lgnfgéte"r?é‘r 0.5 2gPPe % \Aﬁhshengg v%%f caPfl 58 dRYhed such
that it differe i gonhecténgi |l plathe €Bi polfandhean faleserheelcorf6 gurkd

~ a ~ 2002 - v%fogpoftlght%@atrdﬁ%ﬂiloﬁﬁﬁouhpgdf ban(fk(’}gl%l JEShOF Of6 thgfrobot

14 al so pl ayi a rol as 1S used, for exanpl e
toget her witthe fakswhesl |5IQ uét’?iatpé@ﬁsr?SFlgalﬂS elemgptngeabotentlypers 32

to widen thea@éi@sﬂo,thleo cli V\%h%alﬁ@ndlﬁndwﬁgcﬁf Adies CEhEoQ@Hd P weershaped
as an |2{Orod ctor ch | %ended for mtgod %Eg into the

i ntrodu ory ¥ﬂ6€2%9| ﬁlt‘H%“t.G RENGORBRERHRP BHR *The access
section 30 is arrang‘EhiaﬂObadgiasenttlbn tdfe thd rodiyct baydt als Aicksaigl access

section in thie.exedpl ary #ubodl uBghobivi S ngRdegeniy pRenl aOsgBh o gl ve

access to robot grippers I'ng section band 16,
whose positi®hI¢n tife @M pdbanks 16 ilewdting eaerhiancotdanbéch tl'hafhhe 15

internal ci rm@éenee qtlctcha Peoles ha,Pradddatgy fitaﬂ@kectvlenglm es 74
into Whl?f ‘:Zlﬁgblo%igl rrent 60 can | chlnthefreewhe 56 of the
7 1She

tighten e fremant §Ri of &he i freerhae d °n E4%Ys.
and 2, are fhstemed to a hol der section 86 of 20 the cli p band 16. The

hol der section 86 cap_h f rp f or, exanpl e
in the formof the fg%tgégﬁg %ol g@c@%lgﬁga%agkgﬂm Prea:n Ze@ at

that end 29 Bfomhdidsp Bandkens wWhi chsi sl loppisiated henbaard m@hs t he
fastening segtpHdd@ @kate. The latching template 22 is displaced

30 in the direction of the clip band 16, so that the
further opening part 48" of the template opening 48 is
displaced to the height of the passage opening 46 in
the side wall 44, as a result of which the latching pin
24 is wunlocked and, because of the spring stress, is

35 slid into the interior of the housing 38. The elements
fixed on the latching pin 24, like the slide 58 which
carries the freewheel 56 and to which the blocking
element 60 is also fastened, and the leaf spring 62
supporting the blocking element 60 are displaced with



.25 the clip band 16 to which the tightening fastener 20, 20', 20" _can be
. fastened. For a nore sinple fastening of the tightening fastener 3 . JWo002
20", fastening openings 90 are al so provided in the fastening section 40,
through wrich openings, for exanple, the fastening 30 el enents 36 of the
tightening fasteners 20, 20" can grip, s 4s illustrated in Figs. 4a to 6b
However, scr S a ni ns I e pughe rough
In Fig. 9~ égﬁgcgﬁéQ ng JW%:J §ﬁ§%|?9c§§§ €§%§1é% |sr€homm§§hﬂghpcan be
used, for em@tteenmgtmtrm 3Q@. hdke bﬂtQt:éadgofelteménltotﬁ@t pdagrs 32, a

toot hed wheel,, 33 M&r@ﬂ%%iﬁe 196 LAr Hb0BIbEYshEesebioh0210s @i s

|IIustrated|n g 16" 1s in principle of identical
const ruct i orf%id t hang| i} a@dOtEaF")s“EtEOO‘Ehat 1§°r53n(9f16thﬁorﬁqjﬂg:a]8

Hﬁvvevler 5|bnsé(fn gm;]m}zh@hgg%agtegrepaseeamdagwﬁﬁhthe @Eq&ccsss;&eqﬁ}eonh% of
tecrpa 0 ar [ OV cn .t t eet of .t he
£ eSOV baE el hnpaPasT e wBiBna y doace o

t oot hed V\/ne
seen in the u/mctkanl n@m:brrreecsulvcen stseasra(‘aglenbvupshrrew‘m@‘n t A¢ tbghtEme ng

fast ener 20, %Dor(ﬁlzlo re &b ]tlsn &%éat ed in Fig. 3, instead of the access

section 30, at ocki ng sect I's arranged adjacent to the band end
28. So that -the bl d&KimRAND efehbﬁttsghéanloal jashgags RO ahbicdckisg

manner i the klockingy seat imys2 of de £l hpgbantsd 64at e bbgekige el enent
60 and the teeth 116 of _the toothed wheel 33, and corresgondr ngly also the

bl ocki ng opé&iiRys PPRdandby hevihbtles aFeade BEaKScoRIRYDFEd SRR h RIRR t hey

differ 15 frigihi«ahewanot Bar .bdfbrddetigéi mabaﬁﬁlnéﬁ pls:hozm lﬂeremlfddkeeisarml e,
the extent of the bl OCkI op§n| n ansvers to the |tuqC naI

54 rf el )4,
di rection of*% HE*TI} plrb 916%1 s 8 ERPEFIPREN SRR YoPEERE
bei ng possi bihsg pipé¢hénpase walldwB her epyf oeanise dfeetine 1$§ranhg2(fcutu£ toot hed

wheel al 1 t i e t b Ki ection
72 of tﬁfe cﬁ&lcg.’aﬁéﬂ ‘!Me méé’@r@?&%ﬁ%ggeg&t lgésggﬁ t(}SratfZ\EB(éatCﬂt e end 29

of the clip ¥andl@5 trnbethy GLippekl bylPhe ifectivadly aacHEeHsiioh 118 is
provi ded in dre pMgd i pf the 25 teeth 116 and al ong the | ongitudinal

central axis 120 of gthe_clip hand 1 omthe end 29 of .the cli pszg)qnd 16 as
far as the fasteningseEt@dn % %}raer at&leqi@iﬁ%”b?r dEPPYePRENGYort of
t he const r| ctsed alhigwnl 0, wh@'chwi tlnnut phenspplal cios | i ref up iefertthecadl i p band

10 el 19030 Sl aaspt; 400 L0 ensure RS, A5F eS8 RLAe bhotfierphes] 33 of

t he robo W den e assenbly, an
openi ng 112 dlslyftovatRdl i¥n t HEad 4 p 1bar$d1d16 2 jamdo \Mﬁr chFop&Hi-ng Thee

i ntroductory tahdBing s ifddtetieged @l theohapd eddrs £8rs 35 #4bii O:helOa and
10b an enbodi ment of th holder s illustrated by way, of  .ex l.e, which
hol der is fdst Jtrtigt STERDT béﬁdb% &he oéad%tr qbaelet:‘ég*ﬁ%agaﬁ r’rg’;hepl pes or
simlar el ori@tce‘dtrnj)j eLhs24adnitersiimimg rwiRilgsthd Lat3himbe thmipdmtelS has a
f ast eni 0 1 f e ignin
t he exe?r%l ary en% %Jr rre%t Bgﬁg\%n%l t#r?)fea[a ﬁh izg@c}ltif?ﬁ geﬁt ggeg ‘f ast eni ng
menber 92 wiileh i nteebien d5° ofec hnat hbe epdingadppddi theaptiolodi mirel ement

94 for recein ngstgleal%nebs;eg%ee Qti]t@tCtaS flesec f & BokPe 930 RRYEnt aB$ 93 whi ch
protrude ap i nto C- shape of t he fastening nmenber

oxi mately vertical
engage i%rﬁtd“at% ‘F%%t BARN %’éﬂ 0 8%nijnptlﬁe rt’ﬁﬂddef? s8Bti G§P8F €S he clip
band 16, 16'thd otwexanpé epint headf razetnmahlpmme@ff oporedensr 41%n
pr ef er rred b beﬂd' ng _Qyer rel at Héel ytl?gal I CJ'EI ong_,of, t he fl anks.

The C %ape of” t hEFasteni ng Smerbér 93718 con |gureas| h™suc aat rrar%rrcer t hat

the hol di ng agiparmnimaely SEmEeapa t Hesom shapeol dgheseodildeB®id t he
clip band 16,646 on#Ngls @k th¥fensioned in such a manner that the

pin head 82 only passes through the passage opening 46
in the end wall 44 in a defined position of the pivot
35 pin 78. In the example shown, the end wall 44 is formed
of three wall elements 44' (Fig. 5b) which bound a
rectangular passage opening 46 through which the pin
head 82 passes in the horizontal direction. If the pin
head 82 is pushed out of the housing 38 through the



- 15. sectlon of the clip band 16 can be passed through with a cleara ? 7
. between the holding el ement 94 and the hol der section 86 of the cl E‘%%g@
16, 16'. The holding elenent 94 is configured in the formof two hol ding
tongues 96 whose end sections 98 are bent around toward 20 one another in
the formof a hook. The hol ding tonguesi96 are of resilient desi gn and

grasp the ohLe ip-th n C ad o the
enbodi ment s¥ éﬁomﬂ égﬁgggé beg6 %4§1r¥%Eé%%3- %hgb E%od?%%%?g %f t he
clip 25 10, erltaoner dharfrs OOtEhethmventllloneJaerreezatso dddncefvdiiiee. efitle clip

10, 10", asy,ghfeady g%a_n'pd,lrﬁ%‘ t’éﬁ’@r6f:86€eabéobgﬁlﬁ9”fﬂr@£%saﬁe§8 gyt er nal

clip, and it can, for exanple, alsdo be used w thout hol 18. 30 As the
| at chi ng eIéﬁénPrsvePﬁsFE&deWQ§IR%RH?&ufRﬂW1%&Pd%PQMQ%@kaht 8the a

| at ching begim1Gbad t 8bs POSSI Bhe, Aolis BX@MBlse ahsOudRr thd apgbsagec! anp, a
| at ching | ever or tgg |Ik% to bg g Rﬁ qu Al so, the blocking elenent 60_in
the freewhe8PeBg 088 MBt tHEvE"d ¥81d0%Fe a bl ocking arm but can equal |y
wel | have the form oh atlsat kQD(IB’l'd]BDIﬁOI@ffI gthed piwvéthe dfior mwbfich pligrality

of bl ocki ng hgghh HNﬁ%s th o%kcglhggt bhehgr% W%eéads%%‘ %@aﬁﬁﬂﬁ d to the

spring 42 an ousi-ng 3 eni ng astener not have
.5 0 .1 U Lvegb2calyy tande situaied opmt§héﬂ/n thee hgirsimg f SBee Bhet he

spring 142 opkyibBas té@ﬂ%dra@smhtﬁ&# 19 theneb nxb@&dtﬁé pi&otvi gihhe

freewheel when the |atching elenment 5 is unlatched. 5 The hoIders 18 can

al so be of A8dif PAFentREFFIUF at TR, FoPLERBAPFe 4255703t s 4%rokigh whi ch
t he el ongat edghbpaels can e twwﬂeﬂlnThe hel dercated aftdrd tgght eni ng

f ast ener an _he fast n t.he c nd_16, 16" with bo rews,
{ivets: ol uGEEnPIE CbClr ofd GF Sevdi NP e B n§ 2072051 RENTHIS ATBo t he
design of the btttm:klemgi f wahks 44, i thehespbrdoli 42 sect | emtéRdeld taedclip
band 1,5 16tr§ﬁ§m§.§F Rlarechl &didd eﬁsnt @RNERL m%%uﬁay ]\émébeck' ng

hol es 74, for exanpl é via incorporated steps of depressi omfs nstead 15 of
the engagenBRt bBENSRFING4 RFGehdicesies bl qake ngt et ket 7dnoB0othe t he

clip band 1@11f£oroaemar1w &HIQOKS: I st batbkeiar ehal FreeHeilvadbeang 3 0 J U

L 200? WO 99 PCT/CH98/00 31 Patent _cl ai Acli aving a
clip band (Eg ﬁEPEﬂ t0 K EBTRGEm IR ngand 9% ‘5$ﬁFé €55 pﬁ&d tog

which, on al6'taShenchgpse0ti v0'(46) tightiegbteni ng fastener (20 20", 20")
P Oensd) v o, PR (Rsdi asiihonnd shgee B peoseghlon (1) 1
(20, 20', 2©a§teaer| 281" whdchad's) s@nwmhensrfrqmg Y43 belwgytrated in

more detail in Figs. 7a to 7c. The tightening fastener

20" is in principle of identical construction to the

tightening fastener 20', which is illustrated in Figs.

25 6a to 6b. However, the elongated housing 38 of the
tightening fastener 20" is connected via the fastening
elements 36 to the fastening section 40 of the clip
band 16 by rivets instead of via screws or pins. This
has the advantage that with the clip 10, 10' widened,

30 the clip band bears more tightly in the fastening
section 40 against the pipe inner wall 34.

Instead of the pivot pin 78 surrounded by a
helical spring 42 in the tightening fastener 20', in
the tightening fastener 20" a latching beam 100 is

35 provided which is flanked by two helical springs 42.
Instead of the passage opening 46, the end wall 44 of
the housing 38 has a latching incision 102 through
which a lug 104 of the latching beam 100 is passed in

order to tighten the tightening fastener 20". For more



10 fixedly supported with regard to the fastening section (40), and tgﬁ
‘tightening fastener (20, 20', 20") having a rel easable | atching el erfe llﬂ%
which is intended, in the latching position, to hold the spring (42) in a
tightened state, a second end (42") of the spring (42) , 15 which end
interacts with the latching elenent (5),12 nteracting with the freewheel
(56) in suchsimpier phalk; n t chi-ng engnt (.5),is.unlatched the
clip band (1?_%a in .se%u_r ed,“q&,ﬁ E%ggfbge Eeltk?%G;rﬁé%d ]t(#e cq}ir&"(ﬁihd t(hfe) is
pl aced under “C&EFIRT DY FeHRD 0102 hduzdngnisisseked yspromgt§4e) side Bre clip

as clai ned i mfcltaiemhgusiias ez H *h@ChatighiO%O%!iggenngeé tS%liuﬁl g?ghv§§ Rin (78)

which is conf*“glired Ln,_suc q manner that it i

rotation, pré S abl §2thr ough Pousinghevalip 38' clis néwentn elpaiamdl,

wher ei nI t-“heh!tatﬂ@hridng:kjml elmtnd:hiﬁcj bs?ﬁ |1[@tOCfH§9apst(sl%ﬁ)e vg(y'zdzzhﬁgn lpl%hhel d
inits latc it a latchi tenpl ate , and the
tenpl at e (Zzwlgsﬁ?%nfﬁsgzgr%%a%@és]%cﬁr%mrrﬁﬁﬁe?’oggfatlOgjs‘bf atBfehatehinge
tenpl ate (22Pe30 A88ubtys 4 rneteh| 2606hi ig mhe (24hterat chisage de Fhe clip
as claimed inighakfidg wWhgkeha L Bew atghi e 5) Is_a_ latching beam
(100) whi ch oan. be hegg Retena B tntq‘@pg%tte‘%hq% ﬁ%n{éﬁ%flatmgnelo@
arrangeg@;)n P11 8P A0énBht the eme I‘t‘é]( H04)9 3P rigstsd téachi othee Lat chi ng
beam (1 ushabcha ngrarmerThehalki ptRs Clfdd®ohd N HYAG, OF ogl ai to 4,
wherein the Qéplg%{lggﬁﬁfgﬂonﬁéﬁﬁ) is rotvi deicjing\i/vith %loglgi%ﬁg %ﬁ%%sn?m) _
agai nst which a blocking efe ( St tHR F}P%eﬁ,ﬁéelwa@éG)‘%%prerepabl y in
the form of %th3ips fugl 404208thind Sthdl endi RELAr B GATH aLd tRepLder to

bl ock the cli d - ] Laimed i i cl to 5,
wher ei n t he %%‘Ei‘ghi TP e eind (5o Do raaBeTRa. By o e tanmbs. vi 4

whose f ast enf PEMER s T 36F thre t irghosni by f ast ener 1(20st2@ted20id i

f ast ened5t o Tig. f ast e ik t hgB; ) t ching bapd _(16)., and agai nst

whose one e E}/}@I éné44}e tj)fe{ﬂ%i rgt lgﬁg (%q yfg? tlkcl)@ s%?i ﬁé%( 4]2381:&5“?9 xedly

supported, the L VR e 161 pd ot e of uBhd 04 pinn §heo 2 Hemtdrac tagtvé t h a

slide (58) cakiyilbandhd6tfrsewheek (F6)the/.sgheng! g@rggsclt%nq%g' _nld)‘{;e gf
i'p ban

clains 1 to &4 r el A a hal der, ( 18 ,) fastened to the
(16) via a fsgs%dé%r;i@ned%edr%gel? (Sﬁ% ;inag:%\ﬂ%g DA Rhg 107 eligrtent t84) for

receiving el =% jects, in particular cables or pipes, the fastening
menber 292) keepi ng Ade;i ol ng; &€ (94 d,apart. frqmthe clip
band (16), \/,\c/%iochC i S .connect ed t?f?ﬂt1 h(gﬁ a%tg%%gégﬁgr%b%?, apd é0chm dSFenner
that a furtHer et il oiat PDINgs i $2 bake suppochedbetpasedd tHireitgh

bet ween t he sirglidingered edht ag@4hsanctHdee i Rah@nd 4( 1859 , ¢ ¥hi %;Iau'sﬁn onnect ed
m )

fixedly to ke helder (18) . 8. Trclje lelsl)o as clainmed in clail wherei n the

hol di ng el eqent (94) of 't he hol der PedngonfiigRradess peainetnamner of a
clip with twoKedd iRkRthoPdi ndheonpmss{196) , sandnshaiaimgreher abhy a

mul ti pldxi tysof date ( i r d i n ot her , at fixed
spaci ng on tfge S(;jlrﬁs)d bagg agﬁ%l)@gtggTﬁggg i b’%@@ ?ﬁraéi r’?edatf eoﬁilg? gleai m 1to
8, 30 wherein i t>1s4An Pntiét nAPLB| ifRY 1813 earnh Mirer 64n whisckc| eptbadd ( 16)

is placed ubhdéreeanuhesdielel deNSS ORI ks Upp 0gkiHNG HRf i&gjﬁg%ggkggaf ast ener
an el

(20, 20", 20p), ckling resistance of the clip !
sel ected in suchstera&%rr@n%rlrlét%gglﬂ‘ foesC nbhepfdidist up@r region 1 of

the tightening fastener 20". Via the front wall 108,
30 which 1is secured in a securing groove 110 of the
latching beam 100 in the second end region 2 of the
tightening fastener 20", the slide 58 is coupled to the
latching beam 100 and is moved together with the
latter, when the_locking of the latching beam 100 is
35 released, by means of the helical spring 42 in the
direction of the second end region 2 of the tightening
fastener 20". The side wall 64 of the slide 58 protrude
over the helical springs 42 on that side which faces

the clip band 16 and are connected to one another in



. 35 the conpressive tension applied. 10. The clip as clainmed in claim?9,
wherein it can be held on a section of the clip band (16) by a rgptjy( i) .
and wherein tie clip band (16) has an access section (30) which can be
grasped by a robot (14) in ~ 0 ~u~ 2002 - 20 order to widen the clip
band (16), with the result that the eliy (-10/10') can be fitted in a pipe

(12) with't ai.g of e 4y S l,ai m 10,
wherein thety{iﬁl actgqeoss rEs%ch’&gP&%ﬁO% 2 adj acJeHrell}é%%hg1 %Lﬁgl?gg%g ‘of the
clip band (T&e asingrtiisncopletesp 6§p|6|8él |f3prnandt¢m%tfé¢ﬂgagéh’en@1@@m ngs

(84) giVingAGERSS dP POk QEépB§&§n(;%§) ,be%%e‘me&?érﬁ‘ éH@ )?Q'Edo%ﬁ: (28),

which is conflgured in the formof _anTintroductory
i ntroduced phicornebi¢hk SRSy £t dadfriedd ﬂod%?‘&rih@peﬁi-‘ﬁ% Was
provi deds f ols 4t, Nith P UFIREE e I dnd e 1mg@feﬂh@gffa§¢:neel 630 TRQ' ,gua_@e) as a

It of which th t 3 t.f
i acent coPLSFT S i BARCTLEPSTEb 2™ THIE b brGal CPRFAEAS 120! ai m
10, wher ei ninheswadtess magrtsont{80) thas didipesb4B3) 1¢i \Gary becesssked a

t oot hed wh fegt h I
bg(rjld (616) \i/?# (ﬁ%?()slm%glelal%eglgga&PgI l'y and@?l%sj %rge %r%glln?ncon%?%ju?e |ﬁ tCh:ap

formof an 26'i nRR@dyeCSSTy t:as (@8:de psatper fficéd i dreeorupaiagsenbl y
in partigul annRi0 an opening (122), provided for this purpose inthe clip
band (16). 13. The use of a clip as cl ained |n cl.ai nms tg .12, for hol ding
el ongat ed obj ects, prér eCoBNFEHN%s PARFe5 88 pedD | Frh& pEEFE n€OFor ks
and, in par trie@lilo&hl’ 11 i pre (th@hwdrnmy afFesteheac PSS hke, .&3! ILtAY. AY. AF;
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b e celcelcelceleleal ol selialal el eefcalcol e eal e o ool ol
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cay] ca] gg] C?Jlucs‘%]i%%] C@lga]i%-&cj%} [ 8 add0%11& (Inin bear against the

front side 115 of the flange. The blocking element 60

protrudes in the direction of the second end region 2

of the tightening fastener 20" over the helical springs

42 and the connecting plates 68, 68' toward the clip

25 band 16. The blocking element 60 is in turn gripped

from below by a leaf spring 62 which presses the

blocking element 60 resiliently against the free-

running part of the clip band 16. The leaf spring 62 is

arranged approximately parallel to the helical springs

30 42 and in the region of the connecting plate 68 between

the connecting plate 68 and helical springs 42. In the

second end region 2 of the tightening fastener 20", the

leaf spring has a vertically bent section 63 via which

it is pressed by. means of the helical springs 42

35 against the front wall 108 of the slide 58 and is

secured there.

Apart from the tightening fastener 20, 20', 20"

which, as shown, can. be designed such that it differs

in its details, the clip band can also be configured
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such that it differs, the functional design of the
robot 14 also playing a role.
Fig. 8 shows a clip band 16 as 1is used, for
example together with a robot 14, illustrated in Fig.
5 1, having robot grippers 32 to widen the clip 10, 10°'.
The band end 28 of the clip band 16 is shaped as an
introductory tab 28' which is intended for introducing
into the introductory opening 26 in the tightening
fastener 20, 20'. The access section 30 1is arranged
10 adjacent to the introductory tab 28', said access
section in this exemplary embodiment having engagement
openings 84 to give access to robot grippers 34. The
blocking section 72 of the clip band 16, whose position
in the clip band 16 is selected in accordance with the
15 internal circumference of the pipe 12, is provided with
blocking holes 74 into which the blocking element 60
can latch in the freewheel 56 of the tightening
fastener 20. The holders 18, which are illustrated in
Figs. 1 and 2, are fastened to a holder section 86 of
20 the clip band 16. The holder section 86 can have, for
this purpose, fastening means, for example in the form
of the fastening holes 88 which are shown here.
Arranged at that end 29 of the clip band 16 which is
opposite the band end 28 is the fastening section 40 of
25 the clip band 16 to which the tightening fastener 20,
20', 20" can be fastened. For a more simple fastening
of the tightening fastener 20, 20', 20", fastening
openings 90 are also provided in the fastening section
40, through which openings, for example, the fastening
30 elements 36 of the tightening fasteners 20, 20' can
grip, as is illustrated in Figs. 4a to 6b. However,
screws, pins or other fastening means can also be
pushed through.
In Fig. 9, a second embodiment of a clip band
35 16' is shown which can be used, for example, if the
ropbot 14 has, instead of the robot gripper 32, a
toothed wheel 33 having teeth 116 for widening the clip
10, 10', as is illustrated in Fig. 3. The clip band 16'

is in principle of identical construction to the clip
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5 of the robot 14, as seen in the widening direction, is
arranged upstream of the tightening fastener 20, 20°',
20", as is illustrated in Fig. 3, instead of the access
section 30, the Dblocking section 72 1is arranged
adjacent to the band end 28. So that -the blocking

10 element 60 can only engage in a blocking manner in the
blocking section 72 of the clip band 16, the blocking
element 60 and the teeth 116 of the toothed wheel 33,
and correspondingly also the blocking openings 74 and
the holes 85, are each configured such that they differ

15 from one another. In the clip band 16' shown here, for
example, the extent of the blocking openings 74
transversely to the longitudinal direction of the clip
band 16 is greater than that of the holes 85, it being
possible, in the case shown here, for the teeth 116 of

20 the toothed wheel 33 also to mesh with the blocking
opening 74 in the blocking section 72 of the clip band
16'. In order to protect the section 29' at the end 29
of the clip band 16 from being gripped by the teeth
116, an incision 118 is provided in the width of the

25 teeth 116 and along the longitudinal central axis 120
of the clip band 16 from the end 29 of the clip band 16
as far as the fastening section 40. In order to ensure
orderly transport of the constricted c¢lip 10, 10'
without the spiral coiling up of the clip band 16 being

30 released, and to ensure easy access of the toothed
wheel 33 of the robot 14 in order to widen the clip 10,
10' during the assembly, an opening 112 is provided in
the clip band 16', into which opening the introductory
tab 28' is introduced at the band end 28.

35 In Figs. 10a and 10b an embodiment of the
holder 18 is illustrated by way of example, which
holder is fastened to the clip band 16 in order to
receive cables, pipes or similar elongated objects, as

is shown in Figs. 1 to 3. The holder 18 has a fastening
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lying opposite a holding element 94 for receiving the

5 elongated objects. The flanks 92' have tabs 93 which

protrude approximately vertically into the C-shape of

the fastening member 92, engage into the fastening

holes 88 in the holder section 86 of the clip band 16,

16', for example with a frictional connection, and are

10 preferably formed by bending over relatively small

sections of the flanks. The C-shape of the fastening

member 92 1is configured in such a manner that the

holding element 94 is spaced apart from the holder

section 86 of the clip band 16, 16', and a further

15 section of the clip band 16 can be passed through with

a clearance between the holding element 94 and the

holder section 86 of the clip band 16, 16'. The holding

element 94 1is configured in the form of two holding

tongues 96 whose end sections 98 are bent around toward

20 one another in the form of a hook. The holding tongues

96 are of resilient design and grasp the objects to be
held in the manner of a clip.

In addition to the embodiments shown and

described in the figures, other embodiments of the clip

25 10, 10" according to the invention are also

conceivable.

The clip 10, 10", as already said, can

therefore also be configured as an external clip, and

it can, for example, also be used without holders 18.

30 As the latching element 5, instead of a latching pin

24, a pivot pin 78 or a latching beam 100, it is

possible, for example also for a latching clamp, a

latching lever or the like to be provided. Also, the

blocking element 60 in the freewheel 56 does not have

35 to be a blocking arm, but can equally well have the

form of a spike or be configured in the form of a

plurality of blocking teeth. Also the position of the

freewheel 56 with regard to the spring 42 and the

housing 38 of the tightening fastener 20 does not have
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elongated objects can be threaded. The holders 18 and
the tightening fastener 20 can be fastened to the clip
band 16, 16' with bolts, screws, rivets, plug-in
10 connections or even by welding or soldering. Also the
design of the blocking flanks 76 in the Dblocking
section 72 of the clip band 16, 16' can take place in a
different manner than just via blocking holes 74, for
example via incorporated steps or depressions. Instead
15 of the engagement openings 84 and holes 85 in the
access section 30 of the clip band 16, for example

hooks or the like are also conceivable.
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!‘yy)&lO%ﬂu& @kﬂeasable latching element (5) which is intended, in
the latching position, to hold the spring (42) in a
tightened state, a second end (42") of the spring (42),

15 which end interacts with the latching element (5},
interacting with the freewheel (56) in such manner that
when the latching element (5) is unlatched the «clip
band (16) in secured in the freewheel (56) and the clip
band (16) is placed under tension by means of the

20 unblocked spring (42).

2. The clip as claimed in claim 1, wherein the
latching element (5) 1s a pivot pin (78) which is
configured in such a manner that it is made to unlatch
by rotation, preferably through 90°.

25 3. The clip as claimed in claim 1, wherein the
latching element (5) is a latching pin (24) which can
be held in its latching position by means of a latching
template (22), and the template (22) is configured in
such a manner that displacement of the template (22)

30 results in the latching pin (24) unlatching.

4. The clip as claimed in claim 1, wherein the
latching element (5) is a latching beam (100) which can
be held in the latching position by means of a lug
(104) arranged on it, displacement of the 1lug (104)
35 resulting in the latching beam (100) unlatching.
5. The clip as claimed in one of claims 1 to 4,
wherein the blocking section (72) is provided with
blocking flanks (76)_against which a blocking element
(60) of the freewheel (56), preferably in the form of a
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6. The clip as claimed in one of claims 1 to 5,

wherein the tightening fastener (20, 20', 20") has a

5 housing (38) via whose fastening elements (36)

the

tightening fastener (20, 20', 20") is fastened to the

fastening section (40) of the <clip band (16)

against whose one end wall (44) the first end (42')

and
of

the spring (42) is fixedly supported, the second end

10 (42") of the spring (42) interacting with a slide (58)
carrying the freewheel (56).
7. The clip as claimed in one of claims 1 to 6,

wherein it has a holder (18) fastened to the clip band

(16) via a fastening member (92) and having a holding

15 element (94) for receiving elongated objects,

particular cables or pipes, the fastening member

in
(92)

keeping the holding element (94) spaced apart from the

clip band (16), which is connected to the fastening

member, in such a manner that a further section of the

20 clip band (16) can be passed through between

the

holding element (94) and the clip band (16), which 1is

connected fixedly to the holder (18).

8. The clip as claimed in claim 7, wherein the

holding element (94) of the holder (18) is configured

25 in the manner of a clip with two resilient holding

tongues (96), and wherein preferably a multiplicity of

holders (18) are arranged one behind another at a fixed

spacing on the clip band (16).

9. The clip as claimed in one 6f claims 1 to 8,

30 wherein it is an internal clip (10') and wherein the

clip band (16) is placed under compressive tension by

unlocking of the tightening fastener (20, 20', 20"),

the buckling resistance of the clip band (16) being

selected in such a manner that it does not buckle under

35 the compressive tension applied.

10. The clip as claimed in claim 9, wherein it can

be held on a section of the clip band (16) by a robot

(1l4), and wherein the clip band (16) has an access

section (30) which can be grasped by a robot (14)

in

Jit>hn ¥
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I"#BYR' (9 * +acckB342342613%: ;(30) is adjacent to ‘an inner end (28) of
<:>?@\BCDEFg;1|I J KLl l(DJ‘aQSEU\/\ll\)g\gZ[ \thl_cabcdef é rmopqsrpsltrual\%(yz{ Lkd
has engagement openings (84) giving access to robot
grippers (32), and wherein the band end (28), which is
configured in the form of an introductory tab (28'), is

10 introduced prior to the assembly into an introductory
opening (26), provided for this purpose, in the
tightening fastener ({20, 20', 20"), as a result of
which the access section (30) is kept spaced apart from
the adjacent coil of the clip band (16).

15 12. The clip as claimed in claim 10, wherein the
access section (30) has holes (85) giving access to a
toothed wheel (33) arranged on the robot and an inner
end (28) of the clip band (16) which is coiled up
spirally and is preferably configured in the form of an

20 introductory tab (28'), is introduced prior to the
assembly in particular into an opening (122), provided
for this purpose, in the clip band (16).

13. The use of a clip as claimed in claims 9 to 12,
for holding elongated objects, preferably cables and

25 pipes, in pipeline networks and, in particular, in
pipes (12) which are not accessible.



