1 5Apparatus for displacing working platforns The invention
concerns an apparatus for displacing working platfornms, wherein for

pi votal novenent of the working platfornms in vertical planes there
are provi ded boons which are nmounted horizontally pivotably about
vertical axes to a carrier portion 10and Which are pivotable into a
basi ¢ position. Such apparatuses can be used for exanple for
the i nspection or mai ntenance of the inside walls of a tank chanber.
A usual tanker is subdivided into tank chanbers of dinmensions of 20 m
x 20 mx 20 m They have a standardi sed upper filling opening of 1250
X 750 mm whi ch, apart 15 from an entry opening for operators,
represents the sole access to the tank chanber. To treat the inside

wal | s of _t he tank Chanber,é#E%%ﬁF%gﬁ&%$%%%€§%F§ﬁéFkﬁ%nﬁéatiOns whi ch

are disp?aceable in three ons, e I'nside walls can
be inspected, treated with sand bl asti ng, phosphorised and pai nt ed.
Just in order to_mnimse the stoppage tines of the ship in the )
dockyard but al sdDEERVAIEER SPRGEIIS BedbAR s fan fitalieingrwarsingplatéms, wherein
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t hat sense the recomendation Is an one rking cage
arranged on bbbes eduidhr &k nmasted holieowhlly pivetabheatoht faticaleaget® a qatrier portion

practice does in.fact represent fhe upper limt. Assenbl y of
t he appé?at&Edﬁﬁ“ﬁﬁgepﬁpgwfﬁpub?é W&PégiﬂP'chanber is difficult

because of the wapkj Qg?a%’cﬂgé-stcjaﬁ% L@é@y&iéxaﬂgletfeﬂ@ indfL18E bl Malrh@Bnbdlof
t hat respect should 25therefore be reduced to a m ni mum Al ong

t hose | i nes thainsidppatiapiis tapk chhmbid nd defined in the opening part of
Subst anti al |y r oany rbferteet SE Ul SO TR appe ol b RiR R 20 m
boons is i nsert@dThéy Baviehestdndiakiishapber fllihg opHeng 0NeZ5d % M50 mp@hichpapart
It is only then still necessary to connect the working cages
15" from an entry opening for operators, represents the sole access to the tank chamber. To
treat the inside walls of the tank chamber, there are provided working stations which
are displaceable in three directions, from which the inside walls can be inspected,
treated with sand blasting, phosphorised and painted. Just in order to mimmise the
stoppage times of the ship in the dockyard but also for technical reasons treatment of
20 the entire inside space should be concluded in the shortest possible time. In that sense
the recommendation is for more than one working cage to be arranged on the central
mast, wherein the use of four cages in practice does in fact represent the upper limit.

Assembly of the apparatus in the interior of the tank chamber is difficult

because of the working conditions prevailing there. The activities in that respect should
25  therefore be reduced to a minimum.

Along those lines, an apparatus of the kind defined in the opening part of this
specification is disclosed in WO 2006/119520. It is already substantially ready for use
as soon as the carrier portion with the booms is inserted into the tank chamber, to the
lower limit position. It is only then still necessary to connect the working cages

30 previously introduced into the tank chamber and possibly bend arms connecting them

to the booms, to the booms.



30 previously introduced into the tank chanber and possibly bend arns
connecting themto the boons, to the boons. 2 In that basic
position the boons nust bear very closely against each other so that

t hey can be pushed through the standardi sed entry opening of the tank
chanber. Wth the configuration disclosed in WD 2006/ 119520 t he boons
in the basic posilnitbal base péssiinathedbooadi kst peauvemrdosglnigdingt esgeother so

to their vertical axes of rotation..ln that. 5. case the pivaota

movenent of SHoReHERb e rte DipEhiar Mabidbisgl FETE abMipR el Bl spamber.
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position of the apparatus is therefore reached by the vertical axes

of the boonmrbdisngead splidbeentivasilawilh weroghidihyiratssiical 29es aintobatione dh§at
f a four-bar_lj.nk ' T ' '
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probl em of tddgacpktelSeyi. inn¥eoidante katht the avwnd df tieahitgd operdhg @bsition of the
construction c.orrgl ication and expenditure in the state of the art,
The speci fi e@rpiBsl Bmbestiars) fpacheinby fbg verahawis of dhe Reopasieing displaced
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openi ng of the haogns is. al ready afforded, by pivot.al v n her eof .
2bout TR pi vt abieprobler oy et B BIORAE® AT AAHORERLETR of Sonsiuction
possi bl e, by pRfiieatinVldadxpBRy ere R thoktale 1hOQIE about the respective

vertical pivot axis, to reach an operating position or free position
i n whi ch the boonBhecspeclidpprobleadisagmvrd ichihat throboorontimlthgpibene pasition are

ith 20 . di her. Th fr. forded
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is also clained for a use of the apparatus according to the invention
for the Bnspestiosnfopopepisgtoidhe beems He alrpadvaeficided $Yorivetat giorement thereof
chanber, w't I that the basic position allows introduction
and renoval %PB{}E%B[}%};@QI ogether with the

By virtue of that arrangement it is possible, by mere pivotal movement of the

booms about the respective vertical pivot axis, to reach an operating position or free
position in which the booms can be pivoted about their horizontal pivot axis without

20  impeding each other. That free position is afforded without an additional displacement
of the pivot axis. That i1s described in detail with reference to the drawing.

Protection is also claimed for a use of the apparatus according to the invention
for the inspection or treatment of the inside walls of a tank chamber, with the proviso
that the basic position allows introduction and removal of the booms together with the

25  carrier portion through an upper opening of the tank chamber.

The apparatus according to the invention can also be used in relation to oil
platforms for the inspection or treatment of individual regions. Such maintenance is
necessary in oil platforms for corrosion protection.

Further uses of the apparatus according to the invention for the inspection or

30 treatment of inside or outside spaces in other regions of technology are conceivable.



25 carrier portion through an upper opening of the tank chamnber.

The apparatus according to the invention can also be used in relation
to oil platforns for the inspection or treatnent of individual

regions. Such maintenance is necessary imyoil platforns for corrosion
protection. Further uses of the apparatus according to the
invention for th&urthspedtintdpesrandOtsiaitd o€ nhe dfiventisn deillobe aippaietie from the
spaces in other_regions of technol ogy a%&@c,oncej vabl e.
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Further adva&RFAGeSCsRRtIAREAGIMEIEE 4 He® PhiRerBYBIHORiIPT sdmsRsaHrm AT UPFBIFRS
the speci 1 orRSGEIPYA0oNRTALRALTSE s thaiiPoPhiaf BeclaysRLi on for the

inspection or treatnent of the inside walls "of chanber is
shown by way of é&ignpl &. diagrammaticallfipowe thedvagmanpbisesalnl yntsidowsg and

t he variQus .phases in introducing and 5 | i n paratus in
accor dante \Aﬁgﬁtﬂﬁwlﬁﬁlﬁfé’fﬁ?%%?’ Afe with W?g@t@%ﬂtﬂi respectively
show in a cross- 3ggikon 18NrApRENVERETLIVE ¥ bR -bdbtibRWhd PhaE8SectiPE view in
transition fromtheé basic position'into the operating position in the
case of an dppartaswdhatensidemiomdhe hesi¢ powhen v therppatitiog gasitien Wi the case
the state ofO tahgl art, (Szlicscl&aseg @h@ 1\1/\0 ?9196/ 119520 and the 10
enbodi nent 011‘ BRI eSS 3P B 11 r '

vﬁP vi'ded that the boons of a

treat ment appar atlySicédr@arsde oMl thehsthtee bt dediiiodgel herwooralsi 119520 And the
tube 1. That casing tube fi rstl% serves as protection from damge to

t he awkwar d eaPvediEeshs of EEies Zridchim RRVEad thas hedasels af@riseafgentiagparatus are
desi g .
structure gﬁvlv%'a%q th? tf&lggq-zc%%eﬂﬁgtcgnddl fn a 'tLﬂ)et P%ﬂa??%ﬂ%ég@é% (s)%rves as

wor ki ng conditions. orizontal nounti'ng o
t he ship uniprdtedthom fromeddmaget to file ihlewhdoakl sdmpididiheedianisns andvke steel

by neans of the ship's crane 15 hy ans of st eel . cabl o the .
posi tion of CHREIUCHARSBUEHES Setigng o Eh?fg ét_fFl}%“Fi%&HF an 15 Fogh e working
together w tcellcﬁiﬂgnsbQ%W%tl’%ﬁ%gn%hﬁf)ﬁitﬁlg' o thOWRIBok er%ﬂﬂﬁuﬁtﬁ ShRBE REith

of a tank chanber, formed by a dome 13,” and after conplete |owering
connect é8 byhabemss g6wadhtlrutiomampeed yckieny of ket gnp'd 6rane 16 ey memme of 3 steel

As the tube cala'blies7 e fpioé(i%gn to utseh efh%?e”ﬁet%—%hn&’ Prﬁ)a{]ge in Figure 1) the tube 1 together
with the booms stored therein is lowered through the opening of a tank chamber,
formed by a dome 13, and after complete lowering connected by means of an automatic
locking system 16 to the dome 13. As the tube 1 is now fixed to the dome 13, upon

20 further downward movement of the cable 7 booms 2 fixed to a carrier portion 3 are
extended downwardly (second and third images in Figure 1). That is then followed by
locking of the carrier portion 3 to the flange 31 at the lower end of the tube 1 and
finally connection of the booms 2 to prepared bend arms 5 and platforms 6.

In the introduced condition the booms 2 must bear very closely against each

25  other so that they can be packed in the tube 1. A rotary movement of the booms would
not be possible with the configuration known from WO 2006/119520, for which reason
that involves the vertical pivot axes of the booms 2 being radially pushed out, that is to
say by involving a transition from the third to the fourth view in Figure 1.

The invention is not restricted to configurations in which the carrier portion 3

30  together with the booms 2 is introduced through the introduction opening defined by

the dome 3, together with an encasing tube 1. In principle the carrier portion could also



20 further downward novenent of the cable 7 boonms 2 fixed to a

carrier portion 3 are extended downwardly (second and third inmages in
Figure 1). That is then followed by | ocking of the carrier portion 3
to the flange 31 at the |ower end of the fube 1 and finally

connection of the boons 2 to prepared bend arns 5 and platforns 6. In
t he i nt r oduagdixedneliatrh a0 ptdieting Fomexdniplsintdhaintegsyo fd @sle biyanatgRion &4 struts
each 25 other. so that they can be packed in the tube 1. Arotary
novement of WHeh BEBREICWSHF 4l-not be possible with the configuration
known from WO 20 ; LG -] : :
vertical pivot a%@%%g%lt%ggo&%gq&%ﬁgé?gg‘fegﬁtilolngtégﬂh%égsbootg?ﬁ zt’hlgta Passm
t o say by i mpoeitivhngisshbwans Figuoe 2 f are mratgedtaneund thecdrher fartion B iviely ai way

Figure 1. The |tgventi 8n IS aot r%a:ri cted to .congi‘gur.a l.ons ‘i%n i ch
the carrPer ﬂ_ﬁﬁ'}r 70 RT3 PR FYGE A 15 PRI {IAG PRYIGAR S2078 T At§BEfc 4y > by mere
through the ﬂth§1ng€érh&fﬂ 2808NhOYedighll X6 sb¥or Mt ﬁﬁﬁ@se&he 1e8aL Pah M bikic
an encasing tube 1. In principle the carrier portion could also 4 be

fixed to a resitioprsbpeot innbightsr 2 exauepieateil indhe semerdiraciion abngathe gyekipheral

chanmber or to struts which carry the deck, ,11. o t . iI,s .essenti al
For the i nvaRpRBht iR et sk e gs e smsins R IR hoe 1 on
as is shown in FiIgWiB dready ®eddpphaRdedhond Tutite BN@af Md bRbLaP hdeRiInd of Mhe
such a way 5 that they can be noved into the operating fﬁOSItI on

shown i A0Fi dapes 23bept Belsyespeetevepyoriitah PXigSwshaiit acipyinn afife begms 2hy their
axes 8. For ti%%lr&%“eﬁ%%?al%ﬂz?a%%ﬁ%&%gx& id)e basi ¢ position shown in
ed in e sane

Figure 2 aré& orien I'rection along the peripheral
contour |"' which fxtlends imFigukogehyrefse podsibel ones 2 hedidsi the whdtdies 5
tube 1. pivotably mounted thereto can be pivoted by means of the associated hydraulic system
in their entire actuation plane, wherein that plane itself i1s again rotatable about the

15  associated vertical axis 8.

It is particularly advantageous that in the basic position the bend arms 5 can be
pivoted to the booms 2. That measure affords a very small cross-section so that, in the
optional use of a tube 1, the entire arrangement consisting of carrier portion 3, booms 2

and bending arms 5 can be easily pushed through the tube 1.



It will already be apparent fromFigure 3 that the pivotal novenent
of the 10boons 2 about their respective vertical axis 8 permts
actuation of the boons 2 by their pivotal novenent about a horizontal
axi s 20. As shown in Figure 4 therefore both the boons 2 and

al so the bend arns 5 pivotably nmounted thereto can be pivoted by
means of the-pssgsi ated hydraulic systemin their entire actuation

pl ane, wherein that plane itself is again rotatable about the
15associ ated vertical axis 8. It is particularly advantageous

that in the basi 1L e . ar i vat e : :
boons 2. That neggggéb%?ﬁgrﬁg §E§§?§@5ﬁ%ﬁ?ng?@gﬁ?g@%ﬁﬁ%nqg%&?ﬂgﬁf ?ﬁowl
t he opti onalmoisement ofitHeubeking flidbrant(6) @ articahgkmenthersoars pstvideg tafoms (2)

carrier portion 3, boons and bendin r 5 can be easily pushed
through the Whipe 2% mosmeﬂiaowsontaﬁy PW_O%b%%a’mc 6¥esd’i°sf’pP%’BFh§°m°n (3)
wor ki ng pl at£,arBcK Sk pivhgsI8 Mo faQasRipheitiah, JRVRIBRE] Hfth%ﬂ%e"b’@faﬂ\%‘(s} () in the

platforns (6) in vertical planes there are provided boons (2)
are nount ed tasicippeitioal (Figupd Yotralisplaabd mtiatnertpitha bssagietedtvertecat piviol exes (8)

portion (3) .and i ch are pivotahle intg.a basic sition, .

Char act er | 5 00 he BebTeas (1A il SagrBabBE ehtR pprioppytogpthe
are di spl aceg eleabdongs 10, tWhereds & FedegicRilion et bpalinPio¥ Mhe BE&Es (B)isidlready
the direction of a closed contour (11) which surrounds the carrier
portion (3) abgéadhler pivots menenab tierged)abouhBediinotaanis 68 pwikeutiwnaddgional
openi ng of the i . y afforded by pivotal novenent

t her eof abou 1sp€%§%§ﬁt\/§fﬁhg§ﬁ/§>?%§?&ﬂj t hout an additional displacenent

of the pivot axis (8). 2. Apparatus according to claim1l
characterised in that the contour (1') extends within the inside wal

. : _ wal |
of a tube (1), t R RFATARK ROTINE Caiipimel cpripeipird (18)ha S eqipunl p fyxtends
the booms (2Z);inlis utll SR{@SRAPEs tube (1), through which the carrier portion (3) together with

the booms (2) is displaceable,

3. Apparatus according to claim 2 characterised in that the carrier portion (3) is

lockable to the lower edge of the tube (1).

4. Apparatus according to one of claims 1 to 3 characterised in that in the basic

position bending arms (5) are pivoted to the booms (2).

5. Apparatus according to one of claims 1 to 4 characterised in that the vertical
pivot axes (8) of two booms (2) are arranged near two diagonally opposite corners of
the approximately rectangular contour (1') and the other two booms (4) are arranged

near the longitudinal centre of the contour (1.

6. Apparatus according to one of claims 1 to 5 characterised in that in the
direction of the contour (1") a vertical pivot axis (8) and the associated boom (2)

respectively follow each other.



3. Apparatus according to claim2 characterised in that the carrier
portion (3) is |lockable to the | ower edge of the tube (1). 4.
Appar atus according to one of clains 1 to 3 characterised in that in
t he basic position bending antis (5) arefpivoted to the boons (2).

5. Apparatus according to one of clains to 4 characterised in that

the vertical pivot (a%es ah8hpsatds\WechadiEsio(dlle ¢ff @aigdsr RRYEdong@rinépsltion or
di agonal | y opposite corners of the approxi mately rectangul ar contour

(1') and t hdreetnient of ths insiderwallapfl ateakshrmhee o ithdhe PIYEso tBadhe Desihapsition
centre of the contour (1'). t =ardl :

ciaime 1 t o oRRAathab b rmorsg e SPRAS HelbeP RERE, BErkOpaNEn Hrough
(1') a vert isgaipp@iopehin@ofshe(B)k elnnlidhe associ at ed boom ( 2)
respectively foFIOM/each other. 6 7. Use of an apparatus
according to one of clains 1 to 6 for the inspection or treatnent of
the inside walls of a tank chanber, with the proviso that the basic
position allows introduction and renoval of the boons together with
the carrier portion through an tipper opening of the tank chanber.



