, e3eT*T&& D((*6L*T* d/3 0 JU 2~0? WD 99/ 43063 *~~~Z* PCT/ CH98/ 003?@ Jgfzme
Jfor.inserting elongate articles into clanmps The present invention I S

to a device for 5 inserting elﬂmwﬂmﬁwmmm nes, such as cabl es or pipes,
into clanp i arranged i naccessi ding to
t he pr echar%wg\é\,{ye%zﬂ\% cl ause of cl agoeo. A device of lﬂtﬁ@%{e@nom
from1l0 EP-A-0 109 739. It has a frane which is capabl e of being supported
on the inner wall of a tube via runners and which can be noved in the

| ongi tudinal direction of the tube by means of a rope. Arranged on the
frame, one bePRewvdceh£an Haseanting qlangataliarhicieecintn champPswo 15
setting heads which are individually driven displaceably in the

| ongi tudi nal direction, rotably about the |ongitudinal axis. and novably in
the radial directi danBrGALER é@ﬁﬁ”ﬁé§€’a??%gE?%iﬁ§ ot 086&1CFurfifg in the
| ongi t usli nalnsdyteiaig o8lohgaeeViaid ivles,0 sicht he sl e€snbbe. diper der to
bend the cabl.e intg t he des%ig directiaqgn, the two,setting heads are

r ot at ed rellé}tiove t630KE ant aldout tﬁg’rla&? |dt udfﬂif‘dgxi 2 | "t der to
i nsert the idiaesssliitabl éubet 0 acobading asenteite t premhandetaralding he two

setting heads, e &P 5%)3/29,1% seen in the pulling direction of the rope,
into a positlonﬁocate ‘dovinst r eam of t he clanp and then outward in the

radial direction, i ordfstiqeo imdert thh& cabVBei ntbSt he&kndwhp. fA®upporti ng
neans, 1 i kew-ge capppl e39f Bl NgagupPOrdQehd/i anidhness ofapde1 30 dminer wal |
of the tube, is suspended on the frane and_has a sug‘ orting e3. ~enent
movabl e i n REEG RHRRCOTFFRCET o Dyt MeShsWat L a8y Bi Y8R Pildt dR&chbl y and
havi ng a depres#iich fodn rieceenmyiraeg fthethabllengByudeansd affi rees isyppof ti ng

el enent, t C e i,S.,S t 5 we I i_n ich it has

al ready begﬁlel (rj\gsq‘lebr eé, rﬁ%%?% h‘ggs%t ﬁgﬁé'hgg égggé %gipﬁaepr esded é’gnaei' nst the
tube wal | . Hedrinchetxipporer ngn etkeehongbtbdinaledipastiangl ams, tod d

suppor{sng LIEQMEN | ShEWas~TWehicr 0 dYe Z002n@i JPad21 29 25 38 vy WO
99/ 43063 PCT/ CHI98/ 00332 - 2
displaceably in the 1longitudinal direction, «rotably
about the longitudinal axis and movably in the radial
direction and which each have a receiving groove,
running in the longitudinal direction, receiving one
20 and the same cable. In order to bend the cable into the
desired direction, the two setting heads are rotated
relative to one another about the longitudinal axis. In
order to insert the directed <cable into a clamp
fastened to the tube wall, the two setting heads are
25 moved, as seen in the pulling direction of the rope,
into a position located downstream of the clamp and
then outward in the radial direction, in order to
insert the cable into the clamp. A supporting means,
likewise capable of being supported via runners on the
30 inner wall of the tube, is suspended on the frame and
has a supporting element movable in the radial
direction by means of a cylinder/piston assembly and
having a depression for receiving the cable. By means
of the supporting element, the cable 1is supported
35 between the «c¢lamp, in which it has already been
inserted, and the setting heads, by being pressed
against the tube wall. For the supporting element to be

moved past a clamp, said supporting element 1is

IS
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tenporarily | owered by neans of the cylinder/piston assenbly. One ggj ect_of
the present invention is to provide a generic device which, while i-HB, i
si npl e design, has substantially higher efficiency. This object is achieved

by neans of i ich has the features of claim i of

el ongat e ar’f‘?acéi@sq%gﬁ be inserted in a single oper ati%??ﬁﬁ%éj{:?é%
arranged next to one another inside a ganri naccessible tube. A particularly
preferred enbodi nent, of it eyi i cified in cl.ai. i kes it
possi bl e, TP O t#e}“?esrgerre (sb ttlﬁ‘ﬁétR eaé%s %ﬁgnsééﬁlﬁg%%@%%tggti cles
into the claagsnblytubes having different dianmeters. Furthernore, this
enbodi nent nakes itolpgss&p:igc#o S range the clanps; yery: closel y nﬁét to one
anot her, since adjacent articles are inserted successively into the
respecti ve RAQASE afd IH@TdforéeYhee r shdgchof weflechebdndofontimphe cl anp
In eaChsca&feé_ﬁ?ﬁﬁqwaéegubéﬁbsnﬁ@iﬁyrleggﬁgiaoéfﬂ?aieﬁegcl fied in claim8
makes it possible to adapt .to different di ters of the_man-inaccessible
tube easily and ef fTRIEnPPYECHn 15 &° é?é{,e%tnﬁéy nBeANfodt e2 VT ¥HCS n
parti cul ar ,whteyh altsas cafieai Hebherdsi veff oclabmi hg the pkhtahptheadtf and t he
necessary electronic n a i,c.qr _hydraul ic valves, can be
t he sane foerl%ri a?%eagée)ggg%%t E%Illa{rgrgt gﬁggg?gphégngn-sﬁr? -cées%?%ae&f%%e.

Adapt ati on irocali ¢1ampat argbegedamexdr £9 noraicAnetberi ¢ nshidel rednamsi ng

di fferept adaptelsSsibye e@ds. of which the setting head or the guide neans
is offset correspondingly 1n the radial direction. Further preferred

embodi nents of the BubPREFiGRIRREYi nPEREREHCEr e eBPOCMEaT | PR heth@rt her
dependent cd&jide jTHespeesentdi IMEBLEOR BS @wplsaimgdd nPSsSatpd] by
means of an g erTBI ar\é g dinent illustrated in the .pure{% dia rammati c
drawi ng in hth®ne 31 e SO VIS 9o 130832 PCTFeHESSEEE3 £ Lo gure 1
shows a vi extofckeslevirtsy aeangédmps aithubeubésustaaireg idifbetémn in a

| ongi t udi nal; AIECELON. @ISR, N0 ehPROAlGA-ElS [ BhRes! amps; Fi gure
2 |ikeWse SHOWS & Vi ew 0 par of 't he evice shown in Frgure 1, enl arged
in relatioressFHbareolaanangar the rhanpst vedy,; cRiogely Dextovie tore devi ce

shown in Figiwesed ands2nid a §a§hbeRtal oRglikgelsi ne ddd -1 linsirtdigse
figures; 10 Figure 4 shows a sidé view of the device, partly in section

al ong the ITHEEISEINADY ENGGr £ ERGRPETSVENGWEPS/i 80 dBSIOMII ng to
that of Figthe 2angé aff delfherctewbodifmagril pfome devenp fiar datserdasy

el ongaEﬁ articles intccl) clanps; 15 Figure 6 shows a side view of the device
according t'o° szeg%‘ruer , "the guide nmeans being omtted for the sake of
clarity; Figure 7 shoss pxeferireont embsdtménh tspeqigh eédheidevdloeimc®or di ng

to Figure Snyddoyt Lé@s&%ii_e FBaNXiapA0 EbowW £ & Shovs g2aheReViseVh £f the
devi ce according to Figure 5; Figure 9 shows the device shown in Figures 5
and 8 in a St FER dHFESTH LTy EBPEheLTheY vapdor e EFyGientiyes Brgure 10
shows the davisecsbewn the Fhgim emdduled SEGIdMN TOr pagReadlag,t andype |ine
VI - VI Figure 1; and Figures.l1l to 13 show sjde vi of .parf of .the
devi ceggccoa?ld?%gc?%gﬁfqﬁqu%S d\%iltvﬁ ﬁ)arpt%?‘éuf%r Lgﬁaﬁﬁ%\rﬂ‘%ngo t{)ec?diii ‘?I?%r ent

di aneters dfhe heew@mssaraccedsrbrentabecorfenaets cantd phéusatatedrn
Figures 1 tr%&é‘@?i@ %5@\%?5', NGahl LB the WD féraégi‘”%% | S A8 R

mani naccessi’bl e tube 14, for exanple a dralnage tu Arranged I n the
| atter, at di et ent e Ofr othanBapnanaccessible” tube. Adaptation to

different tube diameters in each case 1is obtained,
30 using different adapters, by means of which the setting
head or the guide means is offset correspondingly in
the radial direction.
Further preferred embodiments of the subject of
the invention are specified in the further dependent
35 claims.
The present invention 1is explained in more
detail by means of an exemplary embodiment illustrated

in the purely diagrammatic drawing in which:



35 behind the other in the longitudinal direction R of the tube, are i e
collars 16 which have, in the ceiling region of the tube 14, cIip-Ilﬁe

cl anps 18 arranged next to one another in a circunferential direction. The
3 0 JUL 2002 43063 PCT/ CH98/ 00332 4 device 10 ig inte

i nserting ivﬁ?gg)?zgéeg nps el ongate articles 20, such %%Tééﬁggzgﬁ’%
protective pipes for cables, which areadrawn into the tube 14. The cabl es
are, in particular, ogti ca# f'#lber cahl.es whj Chwﬁ ar.e used for d(gta
transnission. Cabl eE*BP thtsSPONE & & 5 o° tr Awd SVACE 't i 1Lt e pi pes
after thesea havebbeed limsitirededn tive tsbetidnor iare aal rkonyitudanged in the

protective in Lnhg. .. Th 1 1.QN; nd, a
general ly 1%1 %%1\:/\%8{1éng?g?gg%l%?gf’?gdgéé{lggg?o%gFﬁgéegoﬁ Elgt E):riigglg"?;'vehi cle
22 and, on the otheFigang, 2alikenisg whawplaavigwgedt orarke adhdtiiece of
the | atter.qdRecdor ki Hgn unid Zﬁia],ér&apﬁb!&pér@@angi_rsmvgéhmigﬁan&of t he
conduit robot vehicle 22 in the Tongitudinal direction 15 R of the tube to
the i nner cot9aFe 16aBy PRELHYi VR BFCERERHfeel s 26 bearing on the tube
inner wall 14'. ArrppgegleOB td>wiondhit dobdie Valhicre 22 | Bigup®asuring
wheel 28 V\/nailch I2i kew se bea%s on tfe tu?’i‘ [ z‘per Wﬁllef 14 an&i I S,_connected
to a rot ary-ré%gl e tParfsagcsrRAi Fr AP t Fafsnt 12t Isi]IngIaI S ge F3fed as a
result of thieguoeation of the measuring wheel 28, via the feed and signal
cabl e , to a cont d, nogy in j ko ar e ut,si de . Lube
system%The exact p%g Lthl{ﬂéc:.n(;ofglltl \gédegi g%i(%% i‘?\ t edct)ﬁbe % aé ln%%/\h by
means of tHRAPElyehRufeREliohealong. thet YineabVel¥20fsFighsBl ¢:mount ed on
that end wall of theig@pdubt shekset avehidl e cd2 ralipthdingttd hend¢ 0pE, as
seen in the working direction A, and is capabl e of _being, pivoted_about the
| ongi t udi nal *@%F S go f?g Gt e SOGTdurFPPEEBE N ehPE| eazzdg'ﬁfﬁet hEC%esi r ed
rotary posiinesrbyngeahsnobta aptiacYyedrineoacrtamges in said conduit robot
vehi cl As may be gathered, | articular, fromFi e t out put
shafts€§4 are m)untgjd %uro%rgxi ﬁﬁ?‘gfy ai arsréfjréi cé’rﬂ’ o%’p%rosit’[%iee o\r/ge%%cgnot her
on the turmeabdbedBRgand aFegune edch td@wsegebiaeateshd nbaikgovwwmityedo a
drive assenply {nsigdecthgecongdiit, robot vehicle 22. Furthernore, the
turntabl e 32 has conpressed-alr and el ectrical control and signal ~ 0 JuL
2002 WO 99/ 43063 PCI+€HB/ 003Bows 8 heghgeptpdnsess ity HHOWEY KikR) unit

24. The | atdevite dessteattgresovaphyetd whendutntndl guddebimesnans of a
bayoneEof ast eni ng 3§i Sai d congecti ons 36 are connechgd_tx‘i a the feed and
ni

si gnal “dable to feed MFTs®and P85t hé 5 ht rHr%nd® ri iy UnT$ whi ch
are arrangezcootdine theFiobeesystem The working unit 24 has, adjoining

the bayonet fastenipg;38. 6N IR dTBRAET v ALOAMR thfsiﬂg?éllOe ie which a

shank 42 is nounted displaceably in the radial 10 direction 1n the
| ongi t udi nAP%i §pl Ehed ST IMNKOEELEPPRFLAISEL i fHehebene4Val i95 end
proj ecti ng beyens ¢ he housing 40. |nside the housing 40, a portion of the

e o oo a8, 185Ky he"aS00RS' Bt A R el 48
a section corresponding to the line VI-VI of Figure 1;
and

Figures 11 to 13 show side views of part of the
device according to Figure 5 with adapters for adapting

30 to different diameters of the man-inaccessible tube.
The device 10 illustrated in Figures 1 to 4 has
a traveling frame 12 which is arranged inside a man-
inaccessible tube 14, for example a drainage tube.
Arranged in the latter, at a distance from and one
35 behind the other in the longitudinal direction R of the
tube, are inner collars 16 which have, in the ceiling
region of the tube 14, clip-like clamps 18 arranged

next to one another in a circumferential direction. The



15 wheel is connected via a toothed belt 50 to a drive shaft 52 whj cr] hn’d
turn, is coupled to one of the two output shafts 34 of the turnt ad® @‘2 by
this output shaft 34 being driven by neans of the respective drive assenbly

arranged i, jt robot vehicle, the 20 setti ng Qgi @5 e noved
in and out Qﬂonr%egré adlial direction. In order to keep t(#e 94% |"‘b
engagenent with the spur wheel 48, a-sapport roI l er 54 is provided opposite
sai d spur wicel .. The SEL1iing iead 44,035 HAR LGNS 5056 ne 2% 3Raeed T rom
one another 1n Ctene i rection o ?ongr tu axis 22 recel vi ng
grooves 58 elandate i matieldis e@0ionssEht has| oCP@}Pk%FéIr ey m%tectq”ﬂeve

respectivel ;:J(?—E ugd Yo b1 gaedur LK1 ¥£89d9598V§ﬁt58t9E th@el Wy I oMse 56, 56'
bei ng i ntended f rece|V|ng the 30 sane article 20. In the present case,

each row 5({33&”'-!51653s h%et hide ekl GHIRE gr 88%dS2d8 TARET ofitRarE i'HXFR adi al

directisgn, atﬂ’ee ds/!.a o £rdaeset vangmys 90vas O8bhesngrathasgaydd xay in a
carrier bod)\]/l fastened tao .t he sh nk. 42, of. head .44, and t he

t he s)gttl ng b
respect i veldt S35 AFgtif e 1PECei ViSigPEP ‘595 13:3 pB‘@%?g? ThedTBR3S fhierli ke
setting eI dremt i@umbedhinashshdawbei i 4Figurase 2adndady agramgecdediron t he

carrier 6 ction and so as to be
capabl e of %%Opdd‘%é%‘fﬁ%g%‘yﬁg‘%%%%ﬁ%m 00332 - 6 bein forced
back counter to theéTheorieame a2chapressi dhespPraghsnd, AS igengial in

parti cupar xidain Hde Jomhed tde ssegltf-gﬂuﬂiea_m Gordduith tm;cp.OSI tion
of rest the respective receivi ng groove lhé arra ed further_ outward,
t

as seen in alEGiRli aF @ectPonthEngthete B i Hgigr FVes 58.
Two paral | elrrdtigddisofb fHo] eat ffaxfet & hotus i Ilgrt4:(ér.0n The sidlsifragi ng away

fromthe condght \;Ir gbg%a\é%ﬁr} Cbl‘rees 6’§ aﬁﬁgﬁérr@%‘%d %gnnecct)gd i dL the 10

free end re capab bai ng supported on
the tube i mmerdwid | rdaotvivghacdep@dr timhelae IOn@thGIdlniafl dyxesprien e, can

be mDvF]@' i angl eHE- /ﬁrbrearwdupé v}gﬁﬁekyc%qtl%en 1td1%§wehéhuell% R is a

generally known TV canera 72 I's connected 15 via signal lines to the
control andhfoniweelfy 48 tbeﬁl%@r\&% the psebpcutarerf dfathe M 'sual

?Ont[ﬁl an?\ﬁ’:f%[ﬂéé&aéﬂl Oﬂh@fcéﬂgui;@t%bﬁg}:heéﬂlcﬁerQQkQ%‘ Ialf Iﬁﬁfwu%% dan§074
or e articles arranged in ree en 0 e shi S

56, A mountTRE 78281 AL LRE LR ABRG Sanc b SRFnG e ENEE, WY are
arranged, |154'faasrh<enesi cahﬂegtad axi 8 F6tatyrangdeat ranglucanrglwsidio t he

| ongi tydin | S; in 7 iC orgpd f1om sheet
metal Grtn ENEE i SaSRRRY ol B Rk ALE R IO The
shi el ds 66 45 6a%adn yodbdite tlﬁeaa‘XFSHQG whepflese8 pl gias e | feeda aid de gap

82 and havesi giui headides 3fogci g one aORERSL, £nd dendlgpi@ssipnuuBd for the
articles 20. The three ar 0 are t erebﬁ‘}hel d andﬁ% d next to one

anot her at 3 THITRL %D %tglﬁ%e PPt 8RESYnot REr S¥BaFt é’n fOr each
pai r of guitdes deéprvissi @As in82Xhe thelve 14 arsr drgedth doy tineansunifi Nthe/8 a

setscrew 84, Dby p}é@%sw}géem h the width of the guide gap 82 and the

respective gul ression can be set, in order, when the device 10 is
moved 35 in the worki hgrdr—rﬁbéel o7 Az-steoepblly mounited oprl thatcend

i ndi vidual Iy, 10 gach s ti&heu 20, réBo%S \;é?utcﬂrés' o9 LRe A tigl g8 3G,0r keep
t hem t ensi ofned The gui di ng and

ront, as seen” in the worklng dlrectlon A, and is
capable of being pivoted about the longitudinal axis
30 22’ of the conduit robot vehicle 22 into the desired
rotary position by means of a rotary drive arranged in
said conduit robot vehicle. As may be gathered, in
particular, from Figure 3, two output shafts 34 are
mounted approximately diametrically opposite one
35 another on the turntable 32 and are 1in each case
connected in a known way to a drive assembly inside the
conduit robot vehicle 22. Furthermore, the turntable 32

has compressed-air and electrical control and signal



WD 99/ 43063 ~ PCT/ CHI98/ 00332 7 braking plates 80, 80" consist pr ef3q]' 3@‘_ pgpf
a flexible plastic, for exanple Nylon or Teflon. Fastened to that “en

the lever-like carrying stirrup 76 which is |located on the setting-head
side is 5 ay@ugleadogty 88 which is provided with threcpasssgesod®s gui di ng
the articles 20. The gui de depressions _82' and the passages in the guide
body 88 are coordinated with the recéivi ng grooves 58, 58 . Furthernore,
two guide Qicmfeéttel&Os BBr degh ik erchkohgwhindh @24 0dTR2 passes, me
fastened to.the ca At_their

n Lrr 76, bel ow th I AatLer
proj ect i ng HHOVEE e H‘lggfih%%gp EB ég RactBePYD Sfe %not her
by neans ofbaiycgmtdefdnm\eﬂﬂngm%h Baldpennnpwandhys 3rtd are iconmectfed m of a

segnent 15 r Yo} way f

setting hea‘glahitﬁ%hg g(ritl cﬁes?&g%‘ 4 géaﬁ?lr oug ?%?égmldg?%e bow #fﬁ@%er t he

f ast eni hg m@osobeanav@ommm@sem wkh:echoasegzr@mqsa@l Vesidrit of the
noved- out pasd ti Qe ipgdigRated in Figure 2 by the rods shown by 20 broken
lines, inward in the d| rection toward the conduit robot vehicle 20", until
the guide bow 94 i sTROCHPEHIAE tRetgfitie 2t enfiSLBRPITHES RAXINRE t he

wor ki ng unlﬁas?t{lerﬁlﬂlik;tikl@r ebzy berermatified eﬁnal deba:bl % $ow\sidg 401t rnduce it
into or re velt fr t{ 2tuben}4 25 2 t|(::LaI haft ures 1
and 2 show b?ol%e nés theé %l v%% f)g 3f fhe gew!da Jh% ns 74
when t hé seiitrergtimad Yl itshe ovﬂe:rrB;Murthrmal pG@IdDJ(HnQ}f rmid armharinle
articles 20ca6‘£ % yeletPifg dH&Qﬁ iyt Qtt 'E%sc'e%@p 1%3 d dots
indicate the s head 4 e noved-out set p05| on an t he

corr espondl‘#ge ph‘vlé)ﬂ%@ ﬁ)@)m @Féhdéf thpehgusdaandfns a7 PotAsi arayohet kit her ed
from Fi gur esh a3 1angh 4lst8@s§bﬁ885aé8ah%‘é%kt% Rn%-’i'c‘h' HHogd e 4 apges 98,

bet ween 35 which an article 20 can be insert in each case. In each case
the niddl e ®f SPHE e af¥i BrEated i@ 1 FRet ?‘loh‘ssé't"tged‘lﬁ)nt SaiRe SR%%ci at ed
clanp 18 anchedl yishes@aidetedir eithea t woothedr it cbes 49 ai mdiwneously
WO 99/ 43063 P 8/ 2 - nserted ad en I 18. Since
articles 20° ar eé%_? s?lgu%ﬁt’anle]ou% ygt n%grtegb?ﬁtd ectvvoé”g%u 8%e?1‘:th%(r:rlpéaw s 18, in
each case omtypuheshadge of4 defl ddis ofmphtahke cBanp Bynghés 981'Qﬁut)ne of

these clamps, 8| §45bé§§llj' Wed vy, MRdNY bt PASSIHRIS SR ddhey .o @dps 18 to
be arranged very closely“to one another. After the inner collars 16

carrying t RSISBIbE BFIMEEbhetR piici FORMdE FBPOEXaRPNECHS: mediR of a

devi cezosucde@sing Hesal qs;ed:arn =P paveat mpralriocaéwnlﬁo the. HHil{R 681. 8,
and after the articles_20 ve heen drawn.in, tgﬁre is sufficient space
the entire HYetFee 0 i &M 8&d, Y ok eRarBre’ W]?re s0f FEEE  nto the
shaf t frommmhtmétespulbewndeleaﬂs awayppbfrtt lredd eirs Sdoti ssuyffaowiadesd space
avai | abl e, dhe,conduidi d5sp@Pofnhyenicle 22 and the working unit 24 are

| owered into the shaft separately and are attached to one another in the
shaft by neans of t"ﬁ%e baffriet"d a ng 438hagndt¥he EMFecibon"Ee are

connected. sﬁms@mueﬂtdxy, bhe anhbthes 2@nar €hient ﬁedwddmt o f hecrgii de
neans 74 2 t he. recei vi ng g, 0oV 58 8 _of the s i,ng elenent 62. If
St PR e 55

this canno R ottt thé en]de%?l\fjhreg a‘FF?Eﬂ’EE WIS case
the articl ésn 20tban bianertttrladucedfl ntthet hel guj ideadjapa B2 amdsi,nt cchtéhe gui de

body 88, the. gui 403 0 el gnedoba; SUR 3,25 Vey Shatodoth the

gui de body 88 and t QUI e gag opened 10 introduce the
articles 20:heftep trl%’senﬁﬁrof5 hi bepnepdmpieandedwfer tReeiving the

30 same article 20. In the present case, each row 56, 56’
has three receiving grooves 58 open outward in a radial
direction, the two outer receiving grooves 58 being
arranged fixedly in a carrier body 60, fastened to the
shank 42, of the setting head 44, and the respectively

35 middle receiving groove 58’ being formed on a finger-
like setting element 62 which, as shown in Figures 2
and 3, is mounted on the carrier body 60 displaceably

in the radial direction and so as to be capable of



devi ce 10, driven by the conduit robot vehicle 22, with the workihf Juni2f0]24
.infront, is noved by renote 30 control into the tube 14 in the working
direction A until the setting head 44 has reached the first inner collar
16 havi ng twwbeool/anps318. The neasuring wheel 28 and pbe/CHosd0R3327/2 Sserve
for detecting this position. By the turntable 32 being rotated, the working
unit 24 35 is brought into the desi red rotary position, this, in turn,

taki ng pl abeihy rferake me:tkr adousrttdr tie whel Dbrt¢deoTVacavrpaedziohhe

setting head 44 is en out posi; in the
radial 3 0°570"E 20%‘{2] ?‘ @%%Jéé /15? g%‘ao’{vtc‘r‘%%’g'/ o\(,)\gi%

di recti on, Figulret Be r edugint ttﬁ@t tsmtwm| eakﬂmetrn*e t62 eeiart iol e¢h20 |s

i nserted f geﬁatl%o oG J=BSREfd 'ye%ﬁéﬁmrel&eé&mg bgrgabesgd fisom

Figures 1 his case the clanps are arranged between the t wo
rows 5 56, aggangedy ecféﬁﬁhﬁjf gr%‘i/‘é%r%e 58 SeRNs prieveblks t m@daedi cl es 20

from bei nngQ@EtW@@ﬂ) thaw &he lo'tlHeletQp%d r'ef&'fe@.vtﬂi*@ @&ld‘m@sos!mg cl arrps 18.
After the mddle artl cle 20 js i nsertefI i nt% t he respectlge cl arrg t he
setting head 44 is WovedPF ity otR1$HAF he ®PadiPHOIES Wi r EEPPoN tES as to

i ntroduce thbeastiwg o4t enarthel s d20 fatdng hawaspe:bmva:h:d appadhit t he

o O ondbgs Sl Lt 25 e 30 18 A FIPRLs B8 Il PAGK et o e
carrier COU er tofhe orce % ressi on spring . In
or der, lQat tfh:eesemei trierge, Nt o7 i oI RR ARHTERAEF 1568 candiebeeBpectpabler vifcl e 20,

the fl anksbggnbhesgﬁgwgdel SAENEh &2 PivY ecitn ey ongitihe 1respegtyi vg article
20', so that these anks can cone to bear on the tube inner wall 14' and

said setti gyrereiremteed tHuSRigitved baRRPTRRELR 1S bF2R hRet BBEeE4 18nd not

i ndirectlya¥ida due QZQrﬁérig@ch epzeotilb@ycaapweéﬁl @heSHWdOsBflel8s @b course,
designed in _such a Waélﬁ ce exerte.g2 on th setti ng el gng(r)\t 62 is
greater thaf the9fBFE XqJTI}Oé"Hit i 18853 het r g‘fré: ive SPPPEFESS0 into
the cliap 1Ra Afitgeralt hartehsr e arhe od:cﬁstﬂ:ﬁ)l aared imseitedingt an2b.t Be cl anps
18, the setllng heaq, gb%t%%ﬁia?ga' Bogoved 'nvEguv\E E@H't?'o di Lggtion, the

receiving groove €s 5 I'éaving’theé articles hIS case,
mai nt ai n tﬁérpéglctaltéﬁ’nl odi tdeed e iggsheadand dots in Figures 1 and 2.

After a check by marhﬁo&iefhﬁlk?@ 5@!@&' SleRhLCaAMBr Fo£2, tﬁ@eaée!bqeslo is
nmoved in thg wor ki ng di rgctl on ag ar as.the next foll ow nﬁ Her coll ar
a fe PRgSL

16. At the<Sane® t PRE3NGE alr"’esfcf?? Bh&ERt FEAOR e iR d braking
pl ates2 B0, 68Q" , A ampuinit iing 7@xer1tnedwl®ﬂclhhe_v@rtgnid$nao ara:hdbﬁ:lakiegare hel d,

35 stretch t, df they es 20 |n t_stabi.lity.
During thi gqfa%;éwar rmsl\pgrre %Hngi & \é\%n%sg%élr?l Qféﬁg F?} %?\}St ed
count er cl odlevi s@mlragr@§ulzthiittheg\lesgmo othehdmmwctmazb awiitsh the 3

0 JUL 2002290, 99{ 43063 BTy PHYS/ 99882up ¥& which is formed from

sheet metal with a lateral bent-up edge portion and
25 which is mounted on the shields 66 pivotably about the
axis 76'. These plates delimit a guide gap 82 and have,
on the sides facing one another, guide depressions 82’
for the articles 20. The three articles 20 are thereby
held and guided next to one another at a defined
30 distance from one another. Furthermore, for each pair
of guide depressions -82’, there is arranged on the
mounting 78 a setscrew 84, by means of which the width
of the guide gap 82 and the respective guide depression
82’ can be set, in order, when the device 10 is moved
35 in the working direction A, to apply a frictional force
individually to each article 20, so as to tension the

articles 20 or keep them tensioned. The guiding and



result -that the articles 20 held next to one another in parallel cogg L{(ltZ‘HUZ
.engagenent again with the respective receiving grooves 58, 58', this taking
place first with the mddle article 20. Subsequently, the articles 20 5 are
inserted i B gdyuzdedps 18 in the sane way: These . p¥fcHIEF0IIE
repeated until the end of the tube or the next shaft is reached. In the
exanpl e shown, the inner collars 16 eadh~have nine clanmps 18. In this case,

%ef er ab:c Y, b:LaiM’l&tg 1;915&@5 g%@ldl g0t heegscbanpset8rabeyf io'hﬂ ed ﬁ/m'etﬂkﬁréi cles
Any further artigcles up to three together, into
the cl anps c}'r?sbtrfec'sﬁfn%r or” ?Wg%twonl?reé gf%’b possi bl e, of course, to

i ntroduce only one Kastewedrtoctest28ndndé the dlexeps li&kebycaweanisndd of the
devi ce showlLy o\, & SUpROCE YheehedDelisoRr exbdedyllos may Alisp. b, ar ranged

fixedly on ki ng unrt n or to al owt ng unit 24 to
rotate ébou?t ghdde okgAyud havh ik s 132 Pravdwiedervith) §h§§§pd?étsm is 20

advant ageousdy &P@&fﬁngHH‘ bhe jtuke iymerryal éuiée deprieldali onls @y come to
bear on the tube inner wall 14', for support, only when the articles 20 are

bei ng i nsera¥H FhtoPPRE2gRENp! 180e pREL &R éRquYnn% 86F HPIHBRA RS ¢l anps

18 are 25 diis agesl tdcdER ad eftospdd | T@f i S8y 98 102 682. 6. However t he
present device may,_of course also be us d far inserti%ﬂ articles
red

into clamps which are FRETRMEY di Tt I9°Y LS Fi 3 show a
furt hetOexaqﬂkar prONkend:imdlarrenOdonZ hpadeesce alx= ﬁarstt:en@@rrpaoabikeeto one

anot her bei ﬂa t7lae 5&0%y eg}eer etiget@fnbohts_ a@t"f‘éﬁ Tg}{é devi ce

10 has a su t IIy r tilting noment, as conpared with that
descri bed mneecq:d?gtrﬁ%o\murpfés%, FHe kdsv g Thramrods 39 0mie ses a

mai n nmodul & uehtbs &e@aahetﬁérbewgmehage%pnao duiid upBlabde 32 of
the self-praopelled conduit robot vehicle 22 and in which are arranged the

necessary &ftectt oh? c°88ﬁp8ﬁ@ﬁf§aypﬁé‘€rréﬁ corthgaf gl € a3 sPPeRY 2002 WO
99/ 43068 PCH Gi98400332 wWhkh tiad vesdst be (irrieve:irflaﬁvn 48ut Obw@@VIﬂ}g:nt he

setting heatq1 44 agg theﬁ@a\éotdfg Ei}[ll ve. 02 %g:‘) *ﬁoékrpg.g t7}10]heThl S

mai n nodul e 1% &f 894 Sane,’ i rrespe
man- i naccespiidle EOWUBé 14 fter otlderfaetadapg tstm:eda/l%@ mQVEo i efrf er ent

di aneters OEeltJaeséen macxf-‘a&él 9 ecmbse ldovbheoset bisng rhead Ad-and t he

gui de neans 74 can be coupled to the main nodule 100 via adapters 104 (cf.
Fi gures 11 Resimhono dpdigsteds in aFéSuFFgﬁr @¥5) thepyragmngheynt Rise

adgpt ﬁzs LQﬂrk&ZeerLOGllI@@@ﬂb' En\ﬁér@el ﬂﬁdl Eser t aﬁlrbﬁtw@ﬁndtthﬁra&ﬂ t %}& hgadh44
and t he shan n n e en .t he ul.ae nean . and the
box- | 1 ke hOUSIHEor TPRECrala thadul 20700 26 It nior ROLSRaHET | RA' S ting 15
head 44 and ddeteyli dé& ntetamsgw,deanelmn@itfseBm n The Aacigalh dofeatheon
accor di ng t%ﬁﬁ%@'@ﬂ?{&emo a%hecﬂe%%ﬁ%ﬁﬁébé/ergaﬁcéaa%%%g tl'ﬂbesol‘l

Mor eover, the gage of the self-prope conduit robot vehicle can be
set accordid®y t9 ﬂﬁéraeaﬁet et olrnft%eoqeraﬁemﬁaecests.ﬁm%n 2bheukeb f4 a4

Expedi Bt | {ohitdudghi$ @@ﬁﬁca:erﬁqaﬁttaken to ensure that, by neans of an
appropriate settin the | xi s of th%{%(f propel | ed ,condui t

gi t udi
robot vehicle 22 co Jh%Lf]f]eess t 4%5s §§8Ht| YI yu The chh%ﬁt %hal axis
of the man-pinectciessi esituben 14f 25 He ngdide t measuppord wieel #Ahecan be

pivoted i “V?ertgcl arﬂ;[j 1%'5%5 E'Tﬁi‘gcg%q}e’}%dhqﬂ *\?&é g%ﬁgﬂlé!ﬁ deaqeler gy the

man- i naccessi ube rive ed to the two out put
shafts 34 dfhe hertieheabll 3Zecametalwf b:ent'se@crhucag% hntgothe wHranmeul ar, in

Fi gure3d0. 7Hhe sifdHdah@adotdd i8dicate the setting head 44 in the
moved-out setting position and the corresponding
pivoting position of the guide means 74.
As may be gathered from Figures 3 and 4, the
clamps 18 have two resilient clamp tongues 98, between
35 which an article 20 can be inserted in each case. In
each case the middle of the three articles 20 is first
inserted into the associated clamp 18 and only

thereafter are the two outer articles 20 simultaneously



again noved in and out-via one of the two output shafts 34 of the turntable
32. The other output shaft 34 serves for the inward and outward pi v3tli sl 1962
t he support wheel 70 (cf., in particular, also Figures 5to 35 7 ) . The
support wheed 99/43063voted in and out via the worm eex/cHe8(®6332in
particular, Figures 5, 7 and 10), a worm 108 driven by the respective

out put shaft 30 J UL 2002 WO 99/ 23863 PCT/ CH98/ 00332 - 12 34 neshi ng
with a wor mndeeted egment tidOadfirchntsciemped 1Bi.x&dince mrteralsenHf20 ot at i on

on a shaft t ed. ,Ng; mai, d 100, - n best
be seen froarlng%i gﬁ‘?{e] 7,91‘?{’]1%%gﬁ%ggg?-l’még%e%gg% %Q‘r?[)%ﬁntge ro%%}ﬁ%?‘g@at one
end of a cazkargs 118, whirchachncepe préyethecasage of wefliemiidbmmeft he two

linbs 114" and Lhdnof cwhbGhsares f a eagd abst he aidieciangdst o1ghe; gnds of
the shaft 112 which energé fromthe housing of the main _nodule 100. The two
linbs 1%4' %gfpined, ofh4d MAK1RGr dAitePossd EohnkReedle8PSnd &anfe? her via

at | east ong tagrsvgESevstiyutldd8ly The eriéVvenbdohepDVi ng the setting head 44
once again conprises_a portion_of the shank 42, said, portion being designed
as a rack 46, and agﬁte%’l?mﬁéﬁl 48 Sfo fifted 15 30% fﬁérﬁbﬁgi g €ofC ?{%lg?rai n
nodul e 100 Ehdheoepéresin nouwi th tdadeackidb eshmplin parnesnsant Fagures 5,
7 and 10). A%bf’é ersﬁgzk%;%pa#ged%%oggg' Qneﬂﬁﬁggg%%tt"“ag%fh@a@f wheel

4B, a support Toller SO provi agai n opposite gearwheel . In
t he pré8entNezas¥ D02 hohkvRr , ande afeamhtee 4gtisles | dhgdrveoR®ted to

the respectdygdriymgshald SZeved ast 0ghhedcDeht, SHYhcdi acRe geHMEL!
mechani sm 120. A correspondi ng gearwheel nechanism 122 is al so provi ded

bet ween t hed&H:Fe 192418adrYER§d hd Shordialanay t ReaBFnOf & iGedMft 52. 25
The settingideadtid ishather nbmewhlead tiHe apdbeutl 4 nlédes sam@aywayrgs in the
exenpl ary enbodi nent descr. above. As may bhe .seen, i articular, from
Figures 6 antt1%, the 2t £ lﬁéﬁ(ﬁl\{ﬁf%ﬁﬁ?naﬁgg‘]ﬁ%@' ’O\Agh§6,c%%éju,ﬂéo spaced
from ohé anotiher wvehtikdedidZzctndn tife twerkomgi tnditnal4 arre Z2dwered
recei ving or,00yes 3B g Jeae i eghbonapt theclongit udhnalpaxis, the
respectlvely mut ua 'y alignhe ecel vl ng grooves 58 of the two r ows 56 and
56' being isneHued $or thecsihafitg 35 nernSafe APei ORYOPEL AR 5RBNINT seen
from Figure3d0, ah& the e&slﬁeetiaagestshafr@ @ﬁn&g&wHVImgmh B, 22 a
respective groove royw s SO ar,ranhge | Xe on,. the settin e .
Consequent | ,eailiti'ﬁr,%ﬁ ﬁﬁt i‘E‘c,rIees”%()‘.?"dd““lSa lﬂﬁo Zglfﬁ ﬁblé@/ﬂ?%@ss i
PCT/ CH28/ 00332 -tHsS sawdiaingf ofrexengl &8 callliss arf pridiectsetet jrigpes for
cables, are{fserted,sipyl tgneously int t?g respestivelyadigce cl anps
18 (cf., i n par%ril; cu %1?, Tlé—'i gur esl%r%fllré& %ﬁ)e h Of dtgr 6 nake t h| S %E)%si bl e,
in of the articles 20, in this case the articles 20 can be
introduced into the guide gap 82 and into the guide
body 88, the guide means 74 may be designed in such a
25 way that both the guide body 88 and the guide gap 82
can be opened in order to introduce the articles 20.
After the end of this preparatory work, the
device 10, driven by the conduit robot vehicle 22, with
the working unit 24 in front, 1is moved by remote
30 control into the tube 14 in the working direction A,
until the setting head 44 has reached the first inner
collar 16 having the clamps 18. The measuring wheel 28
and the TV camera 72 serve for detecting this position.
By the turntable 32 being rotated, the working unit 24
35 is brought into the desired rotary position, this, in
turn, taking place by remote control with the aid of
the TV camera 72. The setting head 44 is then moved out

of its position of rest outward in the radial



5 the present case these clanps 18 are spaced correspondi ngly furtheg UW%’?U[}Z
one another. Mreover, in the present exenplary enbodi ment, the guidé'b

94 provided in the exenplary enbodi ment descri bed above is absent. 10 The
gui de rreansw59999argb'5§es merely two guide bodies 88 ipceaehogso3nth three
grooves 82' arranged next to one anot her for the articles 20 forned, for
exanmpl e, by protective pipes or optical®fiber cables (cf., in parti cuI ar,

Fi gurges ﬁ aadrg):tlaaﬁ A&%ﬁh}’thh% gaiigredthdtn thmﬂi%;fr@ﬂﬁﬁ:ﬂuéés 5, g
an , the e.nea i.S as ver ch is_arrange
in the regi gﬁkbf"l?ﬁeaéwl&e BER gsquﬁrosc‘gtlé'& eerr??)p?ﬁ 1¥&¢ Fiﬁﬁ‘phead 44
and whi ch | $8adjAsstmay ebey getehesrexdd &roml |Ehnyanfepa gt omn@0 2uniin 128iket ween a
hol di ng posi.tian,. arijcl r t a S ially in
the gr oovesbéég ot-THJI EﬁPaeh%od%%% §g§8%%§?ee%%tg‘ég%ﬁ g\lr/lgr w& ?igaéw de

| ever 176, aAd éGI’eloéasr@%é’ingOrﬁrqwqmliﬂw t¥e ar h€$eBr2EeaFé theeased.

As may best jbe;29ekNfal I edohr MBFHPUPEALS vAih YehbQr 44U SiRHEBQRRed! NE
gui de lever 126 can be pivoted essentially through”90 about an axis 130

per pendi cul 4PtPo the Iéﬁé?f&épﬁépgaxFéaQES FRi s ﬁ?é@ént§h?hema¢ﬁﬂéles 20
from escapi ggtheom tde gsoqvase¥2d ointhe tgual dEeBQéb€$v88 oy t he, 30 gui de
| ever 126i§|nth holg}f@gjeolg gwdlng ROg, |§ ntherrlobot has to be
noved out o Fhé i bte Poped14uTFEFTe é‘%pljenl? ¢ 588 R4t er

ari ses,1 hedguedeibaveo 6 ts annbdulcabbhE tthe axiteed 3rihtbes h@0r el ease

positiion. | bl efle! he echales Al ol e b el ensbypBiaLeot ve

pi pes or optical ber are | ease Bot ~can>t hen be
moved freel §hpA Hoth ERt&ELAorslempitoder is héocjlﬁie@e lP’eVér 11‘2563 maRkes it
sinpler to tBt:K:QéBC%oH@'e 60 Rount et 15 2002 N O 43063 E6AHEERE1BR332 - 14

particul ar, B |§e Qr cab e-like articles into the grooves 82 of the
gui de bodi eSPEEEhE R4 s2heFif ﬁFE‘ﬁartéﬂ‘ef'ortcfm‘?J‘h‘H- damgdfny be
inferrad iBopahki wls@re,ctflma&dajcgw@sn 5 eyl Blarke @fli e rreaﬂalﬁ
conprises a arry tlrru aklndo rocker, .7 y\/mchls
rount ed i V8L BBFY S BERTECBoRE VeSS (ol SEBPECEA Bhe Rl Tl & 100
(cf., in pasbi tbké&r theisgurfd afks Betrh admes tyagienbhovly t13@ tudet henemai n

modul e 10 109 rermain {he sge. sreecft%fy eéferpéné hesT @BRECT# Y&l Hﬁt:ﬁr of the
man-i naccessi bl e tube 14. When th ef | ever 126 assigned to the rocker

76 is pi vot BATPAESYi tRY r éiteasEubssi oﬁ‘ndt hot ocdiitireg sy hadiengthfie gui de

bodi es 88 aadtbeuag zpo votrabl ecchipdyiiond hepaxhg 16834, iks af oaahrgaLl y
pi vot ed do scas.ar sult of It has

vvp n gml';]he artlcl:St et8 2 é
been shown ﬁsfgf‘ﬁ re sSRG  nded For “ARY Braki WY Heafgsf ledth t 8R&i oni ng
of protectiwetpipgs.ellamdarit s62ase, qﬁaa‘t@‘ror@;am hé&her o e neegsidedcri bed

| 0,20 conneeti oA spirth chae apue cekeral-any eThodiugrnt can digy spensed wi th.

However, the use such King means nay be expe di'ent exanpl e
during the |aying oRIEgkl dhe AEhﬁ%oﬁﬁ%l@Il@ér 20 napar tinagwted f EBEP25

Fi gure$, €nandidmpisn 1ghe tp{@seé\tti:@@ehe&@o/; 12 160l dHcd edgyigi Pveanera 72
pi vot abl e about, an, axi s g r icul Ar to the Iongl tudinal_ axis 2

Figure 6) i3 addl ntif ovPds I L9 1 s et S cASETIYAPY SRAFES sgﬁbunt ed
correspondi hg§ly pewwtabl ytha thet30lbasi 20bodjid¢B2. Fortheisoreasepn the

present casgaifichifCne ALAN0EG, LAALBLLEAOH LS, DL agkandsull 1§ canera

136 (cf., in particular, ure Irtio y provi
bl ack- and- WAL BBTEANer adlde ey SEHeE, ian paradkcully, MeANs nfebusthato the

35 rran-:;maceeiékr@g@ohu%raér@nd2tub@h@aalskz@aé angl Ilrst OmbPe4cqld aggeset in
t he man-i naccessi bl e .t ube 14. r exar‘r‘fg_h(S such coI | ar has been

det ect ed, tHBTFoBEt FiErhvod fpbr"i‘/%r 2bvar st ‘é“o%‘f’v%%nlf‘ﬂ‘ér

collar 16. At the same time, as a result of the action
of the guiding and braking plates 80, 80’, a pull is
exerted on the articles 20, and these are held,
35 stretched out, if they are articles 20 with low
inherent stability. During this forward movement, the
guide means 74 is gradually pivoted counterclockwise as
a result of the weight of the articles 20, with the



3 0 JU: 2002 WO 99/ 43063 PCT/ C898/ 00332 - 15 bl ack-and-white canerag,l
and the setting head 44 used for setting the collars, so that this 3&3&1@02
head 44 comes to rest symetrically to the respective collar. As may best
be seen froo Py 30dd, |aser 5 pointers 138 are arr agEtcEss ide33wusi ng of
the main nodul e 100 on both sides of the setting head 44 and may serve, in
particular, as a target device for thet &xact positioning of a respective
col l ar or ofeduiet ctizapsti8. athechusuabl epdr akkel tloasere anshegenet at ed are

10 indicated b hes_and ts. in _Fi e <n.the pres case, the
rocker 76 ;Pr %/Jnlg%‘rsvxf?rﬁgtﬁ%géugaga%@lggé gégéﬁda%t@nttg}f orﬁen%%ee la‘é?c body
132 pi vot abteceisoing tgeocanes 384 b8’ caphbbetekibgi g agievdtiatstr evdtth ve to

the basic h3dqvia a’&tfbi@fé_t 2@ne ééngaéf;wﬁ@i!,pi SR WRkGc14d. Jhe rocker

36 can theretore be forcibly pivoted in, for exanple in the event of

apendi n§ eARiatPoRrbEdt ABLPOKSE. CHATPS i1P tHe pReséAfeemsodi MBitSet he same
sel f - propeld&sk cendpkt draboteyehit&dieuddilt thsasRdNM 2he Mdilee dH0 and

t he same gL{jlde nmeans,. Conpri si ng i n.the present case the rocker 76 and the

basi ¢ body ¥ Wi¥h I Cahers®®%*dnd 136, can al ways be used, regardl ess

of the respective dimneherepémphe showhpathesinhbee towidadsn 16 dssch o adapt

the robot to dif nt | angt ers. of ..t he -in I tube_Jl4, the
setting heahda\gé4 ggégt hcelzag'ntﬁj"%jerlrgméanlzr1 7§hgrge JC?(;{lé[ﬂ eggggg?hghﬁéi ﬁpln%%gl e 100
vi a colPespodmlimiddbapteree 10hampsclindrer fattedr edpdndintg ahambe?0 of

adapters. My LOY@FrniheasRBREL Woeelre/ Gich PLYOLBHLD a%g tHieegording to

the 30 respective dianeter of the man-inaccessible tf ube Al so, the gage
of the sel fLYFVTRFedi Reonduie FHHBRS vohi R 24P beh@ePtB®Eording to the
respective tube di anet . &l goir oz siiblest ref esduiesd,obedb Writrddiscdasi ¢ 35
equi prent for, man-i naccessi bl g.tgbes 4.h%vi @ﬁ an.insid 8di aneter_of, for
exanpl e, 300 1“1 Thi 5¥2ag8 1K eadaét &P EPs g TR ShdPnddh B et ti ng
head 445andf htheshdekid@. sHden gui de neans 74 is fastened to the 3 0 JUL

2002 WD 99143063 PCT{ CB9BLONGAZ: - Hue NOVE! N Ob b TR n PRI 6,00 via a

relatively small adapter p _ I's adapte ‘E! ate iQ6 may be “desi gned
di ff er ent| @ lerepbrdi grvroede filgsddy deanmeher Wworkiednarithadéessibl e tube

104. Thus, J4Q4ceX28PheioR %ﬂ@perkifr%" Biera4 ube kBshde divmt afise of , for
. exanple, 350 mm 400, mm ,45 500 nm and/ qr, 600 nm may_ _al so be
or ovi ded. | | TPBH I PIE: REIEu A2 mBPYETEE  of a3eh T REGE | HEFBY drimet or s
may al 80 beadvem sagecus Fy gspasedl froml hehowkse sigieevi ewlaf 1@drt <f the
O ec b SOERL O 59 FANE =58 Wil denLce A, koo an st ing to
for support, only when the articles 20 are being
inserted into the clamps 18.
Preferred inner collars 16 with clamps 18 are
25 disclosed in EP ©patent application 98 102 682.6.
However, the present device may, of course, also be
used for inserting elongate articles into clamps which
are fastened directly to the tube.
Figures 5 to 13 show a further exemplary
30 embodiment of the device 10, parts comparable to one
another being provided--with the same reference symbols
again. This device 10 has a substantially lower tilting
moment, as compared with that described above.
For this purpose, the traveling frame 12
35 comprises a main module 100 which is capable of being
placed onto the turntable 32 of the self-propelled
conduit robot vehicle 22 and in which are arranged the

necessary electronic components, pneumatic or hydraulic



Thus, Figure 11 shows the robot with equi pnment for man-inaccessible tubes
14, the inside diameter of 15 which is, for exanple, approxinmatel y3850/Lrhil
As al ready nentioned, however, other diameters may, in principle, also be
envi saged. woceodiddgsBo this Figure 11, a tube-like agepy/eH98BJ00332 nserted
bet ween the setting head 44 and the shapk 42 nounted in the main nodul e 20
| 00. The basic body 134 of the guide'n&&né 74 is fastened to the housing of
the mai n nodaleesQ0 thiea dari vaed st erd §l fade G vdni the i sesbmeghatakdadder t han
in the equi n C i i QUL 55 v | r t se, projects
upwar d sone8 atkggyggg%fﬁggagﬁ§W%gl?F f% tﬁesﬁﬁﬁﬂﬁﬁgdﬁﬁggﬁdgf;Thus, as
compared with the ba%is eqmiagment Modhgdst r ated | AlReySre Shejn sA&epr esent

case the settingpBead 44 apd dhe guhaletBBanss 74 emaht$8hcbekkhen cout ward
radially with respect to the main 30 nodul e 100. Figure 12 shows robotic

equi premt whPER L4 -desi gned for man-inaccessibl e tubes of sonewhat |arger

: nsi de di gmelterk, hgm, é odle £XaBP| £daphd 0 t HEn CP@sﬁb ifeli 09l Vto ad@ﬂﬂfé&ﬁh&gdi ngl yOI
onger tube-/l i ke adapte S5 104 is inserte etween the settin ead 44 an
e shank 43 REGHERE (SF ee iR FBANT 168 CTRAEBnct 4 OBy 9% AC8: gned to
t he gui de neanrs 4 i snflashenegrhide theahsuSidngcaxi bhe amipletbdubetb@0 via a
correspondi : J - 4 / 32+1- + 17 4l\arger
adapt er Iaﬂgbléog\.o‘?ﬁxgecalrlé(teﬁgéné%%%sagg@;ﬁpggéﬁggégggg%%et%Z 1v3\'/i)t h
Figure 0, pH 26 prasemleasBigueesalti By meanuofhnthese gdeasemxsans 74

?r et ﬁf fset @oqgr?@spggdi Egcglﬁ&%ceohf Uil ?%\e@r&eﬁ [%f@itaaleleh Wichia respect
o the main nmodul e : ure sho o equi pnent fo

man- i nacces§ief3fcénf3u%‘@§dof‘hgv@hdlE?Ejefﬁgﬂgi2 'dioghéﬁé‘?,m??\ {‘ﬂﬁdpré@é’nt case,
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the same de%h%&a@ﬁ tQSeSPH?Q&”ﬂﬂ% qgﬁcr£9§9e899¥8' diameter of the

man-inaccessible tube 14.
The drive shaft 52 coupled to the two output
shafts 34 of the turntable 32 can also be seen again,
30 in particular, in Figure 10. The setting head 44 is
again moved in and out- via one of the two output shafts
34 of the turntable 32. The other output shaft 34
serves for the inward and outward pivoting of the
support wheel 70 (cf., in particular, also Figures 5 to

35 7).

The support wheel 70 is pivoted in and out via
the worm gear 102 (cf., in particular, Figures 5, 7 and

10), a worm 108 driven by the respective output shaft
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for inserting elongate articles (20), such as cables or pipes, into Q‘m
18) which are 5 arranged inside a man-inaccessible tube (14), with a frame
(18) g

(12) which wes sappddés of being supported on the tube powataye/dodizd )
novably in the longitudinal direction (R} of the tube, with a setting head

(44) which is arranged on the frame {13 tadially novably in 10 relation to
the |ongitushf nadeshiing (22th oh terhatiiffelandeyhiesit hasp ferian aféicle

20 t | t 5 58 t
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outward in the radjal directjon than the other receiving groove (58) and in

a setting éheht? (629% c4pishese SéFﬁSnFGr g&d theclethe Tt IR & afhe
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di rectilon. t30e4ca‘r'lmeatevlb43 axec| abneect ed cltai noﬁeorarﬁ;thmer giia tdwe setting
head (44) h‘laé 5 4 V0, gmg a(;% ePSe) st pRAcCefgin the direction of the

udl rE 5 r

| ongi tudin axl s ece|V|ng grooves (58, 58'). 5. The device as
claimed in one of cTkengriveo Ipr Isowhed ethet e tride a2y Hds ence

sel f-pr Opeléﬂl&%&h@fﬁ@b% Zsbt%ﬁ 6221 h¥ GhRad K qtza%armﬁ%f@l?anfor

rotating the setti hea about the | ongitudin : 3 0 Ju
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clainsl® t aorb, tmbemlursmggwﬁjetheamam?&)odtﬁ_re guooli agdt heoasdracd fasg (20) at
o ooves. (5o 08 T s BEER: tBnl G TP T HeiT18) . PACFPEND of (IS sett] ng.
head (44), H%) seén |crroteme wor kerp direectéok (GA&) fror engsgemendg tvietharticl es
(20, o, on BARbEESoRg) $OTEL Apilann Suerel AN G5 gme (15) has
for each aIQQ%ﬂQBC%m9051te said gearwheel. In the present case,

20 however, the gearwheel 48 is no longer connected to the
respective driveshaft 52 via a toothed belt, but via a
gearwheel mechanism 120. A corresponding gearwheel
mechanism 122 is also provided between the shaft 124
carrying the worm 108 and the other driveshaft 52.

25 The setting head 44 is otherwise moved in and
out in the same way as in the exemplary embodiment
described above.

As may be seen, in particular, from Figures 6
and 10, the setting head 44 again has two rows 56, 567,

30 spaced from one another in the direction of the
longitudinal axis 22',--0f receiving grooves 58 running
in the direction of the longitudinal axis, the
respectively mutually aligned receiving grooves 58 of
the two rows 56 and 56’ being intended for receiving

35 the same article 20. As may be seen from Figure 10, in
the present case the middle receiving groove 58 of a
respective groove row 1is also arranged fixedly on the

setting head 44. Consequently, all three articles 20,



8. The device as clained in one of the preceding clains, wherein the drive
(46, 48) for noving the setting head (44) is accommpdated in a maijg pwdide
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as clained 1n claim1 erelnt e rocker provi ded wt
el ement s (88)°-th %%p@@lee dhophe g feirv ot leg \ﬁirttﬁorle%speép tipird badiog body
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guide lever 126 which is arranged in the region of the
guide bodies 88 located nearer to the setting head 44
and which is adjustable by means of a cylinder/piston
20 unit 128 between a holding position, in which the
articles 20 are held at least essentially in the
grooves 82" of the guide bodies 88 or are engaged over
by the guide lever 126, and a release position, in
which the articles 20 are released. As may best be
25 inferred from Figures 8 and 9, for this purpose, the
guide lever 126 can be pivoted essentially through 90°
about an axis 130 perpendicular to the longitudinal
axis 227". This prevents the articles 20 from escaping
from the grooves 82’ of the guide bodies 88 when the

30 guide lever 126 is in the holding or guiding position.
When the robot has to be moved out of the
man-inaccessible tube 14, for example if flood water
arises, the guide lever 126 is pivoted about the axis
130 into the release position, in which the articles
35 20, formed, for example, by protective pipes or optical
fiber cables, are released, so that the robot can then
be moved freely in both directions. Moreover, the guide

lever 126 makes it simpler to introduce the, in
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"109& ()-sOtarrying stirrup whlch forms a kind of rocker 76 and

which is mounted pivotably on a basic body 132
coupleable to the main module 100 (cf., in particular,
Figure 5). Both this basic body 132 and the main module
10 100 remain the same, regardless of the respective
diameter of the man-inaccessible tube 14.
When the guide lever 126 assigned to the rocker
76 1s pivoted into its release position, the rocker,
also having the guide bodies 88 and being pivotable
15 about the axis 134, 1is automatically pivoted downward
away from the articles as a result of its weight.
It has been shown that there is no need for any
braking means for the tensioning of protective pipes.
In this case, therefore, the braking means described in
20 connection with the above exemplary embodiment can be
dispensed with. However, the use of such a braking
means may be expedient, for example during the laying
of cables.
As becomes clear, in particular, from
25 Figures 5, 6 and 9, in the present case, too, a color
television camera 72 pivotable about an axis
perpendicular to the longitudinal axis 22f (cf.
Figure 6) is again provided. In the present case, said
camera is mounted correspondingly pivotably in the
30 basic body 132. Furthermore, in the present case, a
fixedly arranged, radially oriented black-and-white
camera 136 (cf., in particular, Figure 3) is
additionally provided. This black-and-white camera 136
may serve, in particular, for inflows into the
35 man-inaccessible tube 14 and tube packings and into the
collars set in the man-inaccessible tube 14. If, for
example, such a collar has been detected, the robot is

moved forward over the distance between the
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comes to rest symmetrically to the respective collar.
As may best be seen from Figure 10, laser
5 pointers 138 are arranged on the housing of the main
module 100 on both sides of the setting head 44 and may
serve, 1in particular, as a target device for the exact
positioning of a respective collar or of the clamps 18.
The mutually parallel laser beams denerated are
10 indicated by dashes and dots in Figure 10.
In the present case, the rocker 76 provided
with the guide bodies 88 and mounted on the basic body
132 pivotably about the axis 134 is capable of being
pivoted relative to the basic body 132 via at least one
15 cylinder/piston unit 140. The rocker 36 can therefore
be forcibly pivoted in, for example in the event of
apending evacuation of the robot.
Thus, in the present embodiment, the same
self-propelled conduit robot vehicle 22, the same main
20 module 100 and the same guide means, comprising in the
present case the rocker 76 and the basic body 132 with
the cameras 72 and 136, can always be used, regardless
of the respective diameter of the man-inaccessible
tube. In order to adapt the robot to different
25 diameters of the man-inaccessible tube 14, the setting
head 44 and the guide means 74 are coupled to the main
module 100 via corresponding adapters 104, 106 and/or a
corresponding number of adapters. Moreover, the support
wheel 70 1is pivoted in and out according to the
30 respective diameter of the man-inaccessible tube 14.
Also, the gage of the self-propelled conduit robot
vehicle 22 can be set according to the respective tube
diameter.
Figure 5 illustrates the robot with its basic
35 equipment for man-inaccessible tubes 14 having an
inside diameter of, for example, 300 mm. In this case,
no adapter 1s required between the setting head 44 and
the shank 42. The guide means 74 is fastened to the
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adapting to other different inside diameters of the
man-inaccessible tube 14.
Thus, Figure 11 shows the robot with equipment
for man-inaccessible tubes 14, the inside diameter of
15 which is, for example, approximately 350 mm. As already
mentioned, however, other diameters may, in principle,
also be envisaged. According to this Figure 11, a
tube-like adapter 104 is inserted between the setting
head 44 and the shank 42 mounted in the main module
20 100. The basic body 134 of the guide means 74 is
fastened to the housing of the main module 100 via an
adapter plate 106 which is somewhat larger than in the
equipment according to Figure 5 and, in the present
case, projects upward somewhat beyond the housing of
25 the main module 100.

Thus, as compared with the basic equipment
illustrated in Figure 5, in the present case the
setting head 44 and the guide means 74 are offset
further outward radially with respect to the main

30 module 100.

Figure 12 shows robotic equipment which is
designed for man-inaccessible tubes of somewhat larger
inside diameter, here, for example, 450 mm.
Accordingly, a correspondingly longer tube-like adapter

35 104 is inserted between the setting head 44 and the
shank 42 mounted in the main module 100. The basic body
134 assigned to the guide means 74 is fastened to the

housing of the main module 100 via a correspondingly
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means 74 is fastened to the housing of the main module
100 via an even larger adapter plate 106.
Correspondingly, in the present case, the setting head
15 44 and the guide means 74 are offset a further distance
radially outward with respect to the main module 100.
The downwardly pivoted support wheel 70 can
also be seen by dashes in this Figure 13. In this case,
the adapters 104, 106 and the settings may be selected,
20 in particular, such that the mid-axis 22’ of the robot
coincides at least essentially with the mid-axis of the
man-inaccessible tube 14.
The tubular adapters 104 between the setting
head 44 and the shank 42 may have a length of, for
25 example, between about 25.5 and about 75 mm, for
example according to the graduation of the standard
nominal widths of the tubes 14. Even two or more
adapters may be combined with one another particularly
for larger nominal widths. In this case, the adapters
30 combined with one another may have an equal length or
else be at least partially of different length.
The embodiment described with reference to
Figures 5 to 13 may otherwise have at least essentially

the same design as the embodiment described above.
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; WX644! 111 5-amd 09664 (WirikhS is capable of being supported on the
tube inner wall (14') movably in the 1longitudinal
direction (R) of the tube, with a setting head (44)
which is arranged on the frame (12) radially movably in

10 relation to the longitudinal axis (22') of the latter
and which has, for an article (20), at least one
receiving groove (58, 587") running at least
approximately in the direction of the longitudinal axis
(227) and being open outward in the radial direction,

15 and with a drive (46, 48) for moving the setting head
(44) in the radial direction, wherein the setting head
(44) has, for each article (20), at least two parallel
receiving grooves (58, 58") arranged next to one
another.

20 2. The device as claimed in claim 1, wherein one
of the receiving grooves (58’) is arranged further
outward in the radial direction than the other
receiving groove (58) and in a setting element (62)
capable of being forced back in the radial direction,

25 preferably counter to a spring force (64).

3. The device as claimed in claim 2, wherein at
least one receiving groove (58) 1is arranged on each
side of the setting element (62), as seen in the
circumferential direction.

30 4. The device as claimed in claim 2 or 3, wherein
the setting head (44) has two rows (56, 56’), spaced in
the direction of the longitudinal axis (22'), of
receiving grooves (58, 58'").

5. The device as claimed in one of claims 1 to 4,

35 wherein the frame (12) has a self-propelled conduit
robot vehicle (22) with a rotary means (32) for
rotating the setting head (44) about the longitudinal

axis (227).
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wherein a guide means (74) for guiding the articles
(20) at least approximately parallel to one another in
alignment with the receiving grooves (58, 587) is
5 arranged on the frame (12), in front of the setting
head (44), as seen in the working direction (A} for
inserting the articles (20).
7. The device as claimed in claim 6, wherein the
guide means (74) has a friction Dbrake (80, 80'")

10 preferably capable of being set individually for each
article (20).

8. The device as claimed in one of the preceding
claims, wherein the drive (46, 48) for moving the
setting head (44) 1s accommodated in a main module

15 (100) capable of being placed onto the rotary means
(32) of the self-propelled conduit robot vehicle (22),
and wherein the setting head (44) and the guide means
(74) can be coupled to the main module (100) in each
case via at least one adapter (104, 106).

20 9. The device as claimed in claim 8, wherein the
pivoting drive (102) for a support wheel (70) is
additionally accommodated in the main module (100).

10. The device as claimed in claim 8 or 9, wherein
at least part of the necessary electronic components,

25 pneumatic valves and/or hydraulic valves are
accommodated in the main module (100).

11. The device as claimed in claim 9 or 10, wherein
the support wheel (70} can be pivoted inward and
outward according to the respective diameter of the

30 man-inaccessible tube (14).

12. The device as e€laimed in one of claims 6 to 11,
wherein the guide means (74) is assigned at least one
guide lever (126) which is adjustable between a holding
position, in which the articles (20) are held in the

35 guide means (74), and a release position, in which the
articles (20) are released.

13. The device as claimed in one of claims 6 to 12,

wherein the guide means (74) comprises a rocker (76)
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mounted pivotably on a basic body’ (132) coupleable to
the main module (100).
14. The device as claimed in claim 13, wherein the
5 rocker (76) provided with guide elements (88) 1is
capable of being pivoted with respect to the basic body
(132) via at least one cylinder/piston unit (140).
15. The device as claimed in one of claims 1 to 14,
wherein the gage of the self-propelled conduit robot
10 vehicle (22) can be set according to the diameter of
the man-inaccessible tube (14).



