1 .MEFHOD OF CHANGI NG THE RAIL GAUGE OF QUAYSI DE RAIL MOUNFERY SnTRe
CRANES FI ELD OF THE | NVENTI ON The present invention relates to a .
nmet hod of changing the rail gauge (span) of a rail nounted crane. '
BACKGROUND OF THE | NVENTI ON ~ Rai |l znounted gantry cranes, such as

t hose used by the side of a quay, conme in many different forns of

const fuct i o &fue KRR GAPAEOF DAY
vessel bert 2 quay. ~ Cener gld AeeJuaysrae [ a
structure, consisting of a portal fra T steel construction to which rail
bogi e trucks, usually one set in each of four corners, are connected such
t hat the muFIELD! ©F THE INMENTIONi stribute the crane wei ght and other forces
to the crane rails-on the quay. The upper or superstructure of the crane
may be fixed or rotating dependi ng upon the functional requirenents of the
crane and the parhé @rdstht ineRtion rdates %o aNdetuBIthaRgifg ftRé raiPgalldeN@pan) of
Quays are usually, but not always, of piled deck construction. e crane
rails are safaibRioupipdrane.r ong rei nforced concrete beams able to take the
substanti al operating weight of the crane, which nmay vary with different

cranes from several hundred tons to well in excess of one thousand tons,
dependi ng oBACKSROUNBOF THE INMENFIQMe crane and quay were constructed. The
crane rails, terned '‘seaside rail' and 'landside' rail' or simlar, are

supported on many reinforced concrete piles throughout their |length. The
guay deck betweeRail Inowwed gaetry ardnesnsudhassithode usad by meobidieyjblaohudy_e come

| andsi de of. the | side, rails is of a nmuch |ight cqonstructio W th

fowor pi 1o ARy BORERE TR oF shBreRiosRa BEhurheres Thef JRCtaRGs A T, 4 0y o
t han 10 toner pHrofsdlvessel berthed albhgsied arquayl Genéramy, guaybide &rarmdsatidvel 4 WWwérne
area i medi ately above the.crane i | beans, is not capable of supporting
the wei ght aﬁwﬁtﬁée'aoaﬁatw PﬁB@P"@L&gTaﬁ? istgel &amtftfccs&?aﬂ%'v'?'ﬁ%m‘r%Oq'gt%'ﬁk%ad

the | oad, sQudig dMek6t REehéIf of four corners, are connected such that the multiple rail
wheels distribute the crane weight and other forces to the crane rails on the quay.
The upper or superstructure of the crane may be fixed or rotating depending upon the
functional requirements of the crane and the particular type of cargo and method
used for handling.

Quays are usually, bdt not always, of piled deck construction. The crane rails
are set on top. of strong reinforced concrete beams able to take the substantial
operating weight of the crane, which may vary with different cranes from several
hundred tons to well in excess of one thousand tons, depending on the purpose for
which the crane and quay were constructed. The crane rails, termed 'seaside rail’'
and 'landside' rail' or similar, are supported on many reinforced concrete piles
throughout their length. The quay deck between the seaside rail and landside rail,
and beyond the landside of the landside rails is of a much lighter construction, with
fewer pile supports and much lower load bearing strength, normally no more than 10
tons per square metre. Theréfore, the quay surface, apart from the area immediately
above the crane rail beams, is not capable of supporting the weight of the crane
without substantial additional structure to spread the load, should there be the
requirement to lift the crane for any purpose.

Continuing developments in the shipping industry, particularly related to
vessels and cranes, causes major ports to upgrade their cranes from time to time to

keep abreast of changes. The dimen_sional standards and capacity of older cranes
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requirenent to lift the crane for any purpose. Cont i nui ng

devel opnents in the shipping industry, particularly related to vessels and
cranes, causes mmjor ports to upgrade their cranes fromtine totinme to
keep abreast of changes. The di mensi onal standards and capacity of ol der
cranes 2 make them

obsolete in |0 r r Thu I e ] ny...year I
ol e i orosbife B e, g e RS Ly Ry e
| ar ger equi msehd lifeSramhaieinggave 3o bei tefocated dresoragpbdoto makelvvdy foy nefvendarger ng

Smal | or por SSCPPTRI, SURTBLGRAes) RGN oo PRl oY GbeBHEY Rl Menfi AL e dpsting

rel atively vesselspifiegliersthys tacqaire hﬁewn&bdemmls]gse cranes.f FEf)rsarﬁ%‘-l[BﬁOﬁ&rQs_, lthe
reasons, relocation of these |arge cranes is often performed by speciali st
contractors a@r’?ma?s 8? §H‘ghtaf:9‘t'1§;‘t'gﬂ% opshre. time Scales And rslatiyglvdgw gapital cost
transport at icgh bal'sbnkidersbrt ed by sea in the fully erect condition on
speci al project vessels or barges. Exanples of the transporting vessel

are: - A ' FeF lecpmemicgeasansy pelesationl of thepe large smnesds oftsadrestproned by
di schargi ng aysy y d L deH C | 4N
andout of PeCRLq CaRPaRAEle AR UishEntiNg) R i Erlited e hABEL 1B
equi pnent.. transport@tidreand tiansportask by Iseaiin thé tfallyoerecheandgitibn fan spemiat pooject

cranes capa ' i r.Qi side crane. A
barge or Ve?g%e?%gé@%ﬂ%@.%%ﬁl\%?ﬁtﬁ%ﬁ%q'%g%ﬁ?ﬁovggl ﬁr%rane for | oading and
di schargi ng, or ffor'fakliftt semiisobmersibde fiypat cappbler aﬂeloahmgeor dischargiﬁfbﬂiege
or vessel used i.n conbinatipn with ystem of skiddin eang, or i to
load and di SURLFGR StaNS A b quay. pad skisdingithecxgne, HEe ARR9UT AEwE gliCor dock
rol I ed on whethout @kterkalddgidtande Fronslofter RRHY dduipmentay to vessel and vice
ver sa. Frequently in such rel ocation of quayside cranes, the |oading

quay and di-schar d’ehﬁ%h{fﬁé’\?ésﬂi‘ﬂ’i’p&térﬂ‘”q Beavyglift seaie amerapes Farabie Pk Iqagling

frequently Qa8didchBfhinEEhd quyeiak crse.t he rail gauge of the crane to be
changed before it can operate on the newrails at the destination guay.

Changi ng the rai IA Baiggeorovesselcysed iprapmbination withor Heatingt erene ferl loedingi and

L og st oot ur e AR 5P LCeRrERAev 4 Rbath ang Blord, [ et hods of changi ng

the rail gauge ofA hargesorivessehnsed imeombmatiokiwith a sysperordaf skiddiog treantsoor

spread the LQQQOqBa& gﬁd %‘a{\arge the quayside crane, such that the quayside crane is rolled
on wheels or skidded on sliding pads from quay to vessel and vice versa.

Frequently in such relocation of quayside cranes, the loading quay and
discharge quay have different rail gauges. Therefore there is a frequently occurring
requirement for the rail gauge of the crane to be changed before it can operate on the
new rails at the destination quay.

Changing the rail gauge of such a crane is a major structural alteration
requiring the crane to be supported while one set of rail bogie trucks and leg
structure is relocated to the new gauge. Prior Art methods of changing the rail gauge
of quayside cranes involve "making a support structure to spread the load on the quay
surface such that one side of the crane, usually the landside, can be lifted clear of
the rail while the leg structure is cut or otherwise disconnected from the portal frame
and moved to the new location for reconnecting to a newly prepared structural
attachment. Such works are time consuming, involve the manufacture of relatively
large temporary support structures and immobilise the crane during the process. In

major ports, it would not be permitted that operational quay space be occupied by



surface such that one side of the crane, usually the | andside, can be
lifted clear of the rail while the |leg structure is cut or otherw se

di sconnected fromthe portal frane and noved to the new | ocation for
reconnecting to a newy prepared structural attachnment. Such works are tine
consum ng, involve the manufacture of relatively |arge tenporary support
structures apGmidgERab el " nb &3 sByORoP B woRkd B B8 cBfieliDut! ¢
woul d not be pernit?g%b?ﬁgggggg{%?ﬁgggfhﬁﬂgy sgagggge océh6$§ﬁ&%§ !

3 an i mobin amedortitiwil heincoheeniantiand expensive forequay spage to be toseupied by ano
be carried el Lt il ' veni ent and expensive for quay
space to beﬂﬁﬁga%ggﬁg%vggé}vﬁﬂ%%PPfggﬁe8@%@% for the period of the works.
OBJECT OF. THE | NVENTI ON It is one object of the present invention

to provide far ' the rail gauge of the quayside crane
wi t hout thei,)r?éggtrte’:g'}iT ru@p?ﬂgb}?he guaysi de crane for little nore time than
woul d be normally required for the transportati on | oadi ng operati on.

It is another ob# ect of the present inyention to provide a system which

avoi ds the need ftof angrepieqtatfhe Hroseat ypention te peevide & system der frangingthe
apply heavy dip el & fﬁéeql%ﬁweséi"élflé‘%ﬂﬁhheﬁe_ hg?‘? té IAMBLIRLE The Iq?éa dﬂé Icpsheby

the crane wheels to the crane rail, or to sig I cantly apply 1 oads
anywher e ot farlittieamorgotime thannweuld| bs nappallve teaired fgr the: trapspiortatiap inadinigon
for the quagsérggoﬁr ane if it were |loaded in the nodified or unnodified
condi ti on. 1t is another object of the present invention to enable

the crane to be hobianethen objeet ohithes pesenthinesntiomtnl prasitiest systembyhichvavoifs
vehicle, if _necessar i di_at el rior to the | oadi ng, operation and
e o ol y U 0GR (i ergp FERRPALY sttt Bt eleds or A€ Rt RERT HeSfhy Mot 1o
}‘ | e>o<I i bili tétr;ujmqm?esmrudecaherf tmhaabsen?mwl ia]jlpliedl bynaghé I&]farﬁlﬁ&bieélemgftlge fchdne

oadi ng an i schar ge .Qperati ons .an i n acenent of the quaysj|de crane.
Such choi ce®&y tﬂoﬁﬂ%{ﬁg t@eaﬂ"?q)‘n"? W\@@qurotﬁ%rpt n V@P@rb%g‘PF%i’A\’, apeffadar g
posi tions f anrmqnmé [dading Coger AR ithe QuEPdide etah@!iRRCWefeOloal&d i HRN hddifidae

e

transport vess and its anchoring system
or unmodified condition.

"It is another object of the present invention to enable the crane to be mobile
on the rails (with external assistance by towing vehicle, if necessary) immediately
prior to the loading operation and immediately after the discharge operation. This
feature enables more flexibility in the choice of precise location along the quay length
for loading and discharge operations and final placement of the quayside crane. Such
choices may normally be limited by water depth, water current, bollard positions for
mooring the transport vessel, clearance for positioning the transport vessel and its
anchoring system.

Other objects, features and advantages of the present invention will become
apparent from the detailed description which follows, or may be learned by practice

of the invention.
SUMMARY OF THE INVENTION

In accordance with the present invention there is provided A method of
changing the gauge of a railway mounted crane having a set of first legs and a set of

second legs, from a first gauge to a second gauge, including the steps of:



O.her objects, features and advantages of the present invention will becone
apparent fromthe detail ed description which follows, or may be | earned by
practice of the invention. SUMVARY OF THE | NVENTI ON In
accordance with the present invention ther®e is provided A nethod of

changi ng the gauge of a railway nounted crane having a set of first |egs

and a set of secQpgch®gSa ffrétoEbﬁnéckihatmaweoﬁesp%naﬁ.gomegav%ghlenﬁ#sv%g@

the steps of:
attachi ng a fir stsusbithatcthendjsianae Sram the Sipreenngeting meens ¢ theeofrespandings

h that the di : : ' | to th di
st Tog i o apprbet Al PPRkRG ealnd RESkdH gRARP 10 11 D ihe &

second connect i ngtvashing & second ltopnedting reearsic eachrod the gagond crane legspporti ng
the crane by a seaborne |jfting.device: . etaching the second | egs
from the crane aRuPPIRDRihe FHAS SV Rédhome yiion e second pair of

| egs; oV idagadhirgy theaseont tiégd frem tHet ¢rage cedilifting tied cidnet fréd erofe ¢isend
connecti ng manls .of {eﬁgc‘h of the second legs align with the first
connecti ng rmeans:Second pair phiggs: g the crane such that the first connecting

nmeans engage W t indvifg the crand Wt the WAMRY dbvige "RBASthaltle second dnhaétingd
the first and second connecting neans together. In this way the

crane has its spapeangaisach ofithe seqeeddegsligagvith s first ggonersingieeansed f or
addi ti onal SuppOﬁ(ng,}‘ind hRe Q:'?ér?er Sudf$RatOthd tﬁ?stc?m_t:tiﬂ_@%éérﬁgeﬁféﬂé' ?@1.?11 by

t he span change is also greatly reduced, thus freeing up t qguay use.
Preferably, the fseeend conmesting meansiaand and t he second connecting neans are

hi ngedly att aChe‘lt{aghﬁb'tﬂyffﬁfﬁdogecgﬁ'@géﬁfﬁ%gﬂgﬁ%ﬁgtﬁg&hwt . The hi nged

attachnment al so allows~for adjustmen e nade during lifting
of the crane. Preferably, the first connecting neans is a pi-n, and
the second _Conne(irt‘ Itr?lg way the crane has its span adjusted while being moved, thus removing . .
the need for additional support of the entire mass of the crane. The time required for
the span change is also greatly reduced, thus freeing up the quay for use.

" Preferably, the first connecting means and the second connecting means are
hingedly attached to allow each of the second legs to pivot. The hinged attachment
also allows for adjustment of the span to be made during lifting of the crane.

Preferably, the first connecting means is a pin, and the second connecting
means is a plate, wherein the plate has upward facing open jaws adapted to connect
hingedly with the pin.

The use of such plates and pins allows the legs to be self adjusting for span,
and also allows the pins to be guided into the jaws of the hinge plates, thus making
alignment of the pins and plates easier.

Preferably, the first and second connecting means are fixedly attached such
that the second leg is able to support the crane.

In one form of the present invention, the first connecting means is attached to
the crane by a support structure. The support structure allows the first connecting
means to be attached to the crane at a point further from the first leg than the first
span, thus allowing the span of the crane to be increased. (The support structure
may also be attached to the crane at point nearer to the first leg than the first span,

allowing the span of the crane to be decreased).



means is a plate, wherein the plate has upward facing open jaws adapted to
connect hingedly with the pin. The use of such plates and pins _
allows the legs to be self adjusting for span, and also allows the pins to
be guided into the jaws of the hinge platés, thus making alignnment of the

pins and pl ates easier. Preferably, the first and second connecting
means are fixedl ynid §iged ek §a\$¥ht£dlﬂihai ke aGEOMertSH th sSPJ\ ©f tRe SHNEUdn Bd1e
crane. In one formof the present Invention, i rst connectl ng

means is atdapeavhilecthergrane imat the erigingl myey. snd mmcarrasijusmenwpmbe made at
structure aléngyv&faP g first connecting neans to be attached to the crane at
a point furt omthe first leg than the first span, thus allow ng the
span of the crand preferred embediseaht df the mesEmd ritvesition owvillrrowre ddseribéd with

a1 1 oving 1 nEstfe 36 Sof bR BB, i Baygye * o0 TN (e Tiret seen

5 Thi s giFigese thés adsidatel@atiohasf bheraneljomstngudy B atd@damewith the
crane can be done, whil.e the crane is at the original quay, and m nor

adj ust ment s PEESRNBIOVERENat | ater stages. A preferred enbodi nent of

the present inveFguws :!u lig m%&eu&aﬁsﬁl&e%m&%é ok Sfigie ©1 L Raviflf additional
acconpanyi ng draw ngs, in whi Figure 1 is a side elevation of a

crane on a aﬂaﬁprwmw&ﬂw Q\Fl’ﬂp%@eﬁﬂ%sent i nventi on; Figure 2a
i's a side el evat irgp,r&d ZBhé?\dCQ@ré?e Aetdiled Widwd J?at\’) O&ﬂgét&%n%an ,the leg of the

rei nforcenent beans and a support neans; ures
det ai | ed vi etanedds shewmindiigure dt i ons to the | eg of the crane as shown I n

fi gure L - FFq.u?#”Zﬁ %a 's?deaeﬁe\/gﬁor? o?vtﬁgl(ggné) | tf%bi(‘.irg A rg-?\émp o %'oré'%l il"ft

havi ng addi ti onal t equip
t he nodi fi caguipment;o t he crane Ieg shown.in figure 2; Figure 4a is a

side el evation of..the.crane 0 L, gur e i th ftln vessel |n position
to lift the cran&igure 3bis gd {ﬁ’l dg'be"?’s"?#atwae'f’ﬁgr'gﬂt"m the eiage leg %‘P"‘f’hg‘
crane shownf.gurefz;gure 4a, Figure 5 is a side elevation of the crane

of figure 3 bei n% lifted clear of the
igure 4a is a side elevation of the crane of figure 3 with a lifting vessel in

position to lift the crane;

Figure 4b is a detailed view of the leg of the crane shown in figure 4a;

Figure 5 is a side elevation of the crane of figure 3 being lifted clear of the
quay by the lifting vessel, having landside legs detached;

Figure Ba is a side elevation of the crane of figure 6a with the detached leg in
a new position;

Figure 6b is a detailed view of the crane leg shown in figure 5

Figure 7 is a side elevation of the crane of figure 6 loaded onto the lifting
vessel;

Figure 8 is a side elevation of the crane of figure 6 on the vessel in final
transportation position; '

Figure 9 is a side elevation of the crane of figure 6 in a discharge position at
the destination quay;

Figures 10a, 10b and 10c are side elevations of the crane of figure 6 having
new lower leg portions positioned at the destination quay;

Figures 11-14 are side elevations of the known method of changing railspan

for a quayside crane.



quay by the lifting vessel, having |andside |egs detached, Fi gure 6a
Is a side elevation of the crane of figure 6a with the detached leg in a

new position; Figure 6b is a detailed view of the crane | eg shown in
figure 5 Figure 7 is a side elevatiton of the crane of figure 6
| oaded onto the lifting vessel; Figure 8 is a side elevation of the

crane of figure QdBad b8 éé%ﬁ%ﬁ'flg{nﬁ‘e fi, HRb du'é?é]&@%éuﬂet IIers Qgﬁbér‘t&f‘by a set of

Figure 9 is a side elevation of the crane o ure di schar ge
posi tion at legse baiogtquaenside reasuté and landSIdeMQﬁJlﬁs TbedeQS1m> ‘Hheit Btep teildbagiele

el evations qf, CE(EQ:,CM\‘”&, g_{ Ll’oﬂg il @ra@ﬁé"mﬁsw %O\fﬁé c:l_a'?'n%4 arn]iéb?lﬂg along the

posi tioned at e destination
el evati ons auayid. kﬁm/\oaugetdfdﬂem‘ackrmﬁged)@ndaaftezpwanesdrom qqa\ayml aglmycr ane.
6 As can, be .S _su orteoLby

een in figure 1.t qua e
2 set of Iegs. bR Rt ik Ehangeft Sagge bhend'HE 16k 4 it Samnectifa
sit atop r aigbl pings e,l mauﬂeﬁ tﬂ:&ed&hioﬂ{ Fllhé tTumdaidenggy &?lof Ehaﬁbﬁalksithlﬁl;r@ 1/6;]I 0 tﬁé(;e
crane 10 nobi it al on auge, of the track is fixe an
of ten vari e§'?"?eo (3589 "‘E\ng‘”y' be d'rect\ynaq‘!ﬂ”géheF@Wéﬂﬁén?ﬁé'“ﬁléﬁééa'ﬁs"i’%e
crane 10, arjij 6.ssea‘smmqtdfrtse ifRefded destiRafién QLY. 8Th§ aRisicFRE PivoR of2abh Pin
the | andside | egs 14 of the portal structure 1 6 of the crane 10 at points

which will Beischaraliel ty the doth ohthectailp @andhath ping 8 are imlingvith ¢ gemsmer axigi |
or seaside Fijl cH?intiet Qf ldn@&ﬂﬁ dse?ﬁiﬁ&'rgﬁtd'eﬁéhdlu@]yon J*Egoﬁﬁhts onthégQBarP 'thQﬁ

each pin 8 is para of the rails an are in .
wi th a conmandstiusturgheonsidsratéionsf for gadk ipacticgitar rans. do meatl bdtepe'ndkl_: capem lt he

extent of t Qﬂll %Qac% Jagﬂe%g H%P%Jrﬁatté %P%ﬁ%ﬂ’f ftﬁ%gb&%{lgﬁ R1Re a(?lrdsindg qso fét | cul ar

crane. 1n nos t ases SPEsHST Jered appr

performthis oper‘l‘atel mvmonnt%and mslm’rr]:det $tagmr1]ﬂa430 may ge aTﬂaler&@ unthepcr;n% Ia_nd
a support struycture e attac to the crane by welding as shown in
figures 2b -JYfgeiDg as shown i A'gé'éet,so#m '&‘gﬁﬁECti ng means in the formof nmating

hinge plates 24 foretdl Bonscting hiedhs MAttieEortn 6P MiEihgANinge (dtes | B4 o0 thde

crane rails, are built into the existing |andside |egs 14 of the crane 10

at points dPMORIYS SoRAVINGHE FAPMOR NS é’aﬁ"ﬁb o 1the HRraRs;irails, Rge ully intphghe

si ze of the gRishifig Fardsideele§s 12% e Urdhd 190t R Johtd dedtly ab89& the rail centre line
of the existing quay. The size of the pins 8 is selected according to load and stress
calculations. However in most cases with cranes ranging in weight from 500 tons to
1000 tons, it is expected that the diameter of these pins will be in the range 150 to
250 mm. Each plate 24 is adapted to be self aligning to a degree suitable to this type
of lifting operation by having upward facing open jaws 27. The horizontal distance
between the axis of the pins 8 and the axis of the hinge plates 24 is equal to the
required span change dimension difference.

Rail height differences between origin and destination quays are incorporated
by different vertical dimensions between the axis of pins 8 and the axis of hinge
plate 24, such that the vertical distance between the axis of the pins 8 and the axis
of the hinge plates 24 is equal to this rail height difference.

Additional support structure which may include another hinge pin 7 is built
into the existing leg frame as shown in figure 2c. This creates a load path for the
vertical load from the upper structure through the landside legs 14 via the hinge plate
24 and pin 7. The joint so created can be quickly separated at the time the crane is
lifted.



cal cul ati ons. However in nost cases with cranes ranging in weight from 500
tons to 1000 tons, it is expected that the dianmeter of these pins will be
in the range 1 50 to 250 mm Each plate 24 is adapted to be self aligning
to a degree suitable to this type of |ifti’ng operati on by havi ng upward
facing open jaws 27. The horizontal distance between the axis of the pins 8

and the axis of weamm&cmga&ﬂﬁwle%nas‘i%@wgaﬁHé’a&é”b?nﬁl bl b Caditfishal DG

di mrension difference erences between origin
dest i nat i onPlates 8s apeessnbbmp%ﬁcat@éebfita!ﬁllsm%mpover2cﬁ eashwwmmélgures%mwveen

the axis of y,0iRIIGo3RE 1GWE Gart Bt He RhEYEe B ’i&t%olds*ﬂ % el SSIYIS
ﬁ %he pl ns % 0 e B {' es 24

di stance between the axis o he axi's
i s equal toittisifsea atanding. Jineselistipmortn 26. are clear oanﬂlmquawns;Jrfacamooaltow crane

Teq Trane ad SRS Ehd BeiRoR Herigur PR PUbe ook sy Wishes Rlpch et
| oad fromt lbise txapelis Bi theckinat ﬂoélﬂﬁmmyttbegellﬁfydsl de legs 14 via the hinge

|ate 24 and pin_7. The.joint so create qui ckly separated at the
F i ?reet he cr ang i g’ ipy ]a{telg{mg attachments aredflxeﬁ to the crane, g/nd otFl)'ner preparations as

7 Lagsdssal 1 Kt Shd 6rafb ardmhadanpior @ketﬂeean&él df&héq%gpéﬂtétmﬂv&\een or

addi tional wel ded plates as necessary in each case. Stabilising supports 26
as shown |nﬂPP‘§“lH§fa4‘8 may be fixed to the |lower part of the | andside |leg 14

to hold it in a vyeptdrged 1@05?\QQQQ?%§Q?§ b4! Pink'$8nd 2EM Qgpﬁoﬁr%gﬁghagf%ﬂ%,ts

26 are clear of the quay sur ow crane nmobility
pr epar at i onwikstithdve mellaNDh Ithe eratiecaiie @ndicah beomdeed fiorocdmsrenieace iofi ¢he pante

is in the fi (o) f art lifting
attachnents géljatcﬁ'laf(dgaf '%](I)p %’ ﬁggxmégg'bﬁghé %gﬁﬁeetr'mﬁroéﬁ'éarn SH)%?I% Mas necessary to
lift the crane aWhemthe pahsnortamohh&asaelron/ﬂbattrfg trane tis mwen‘batérmmsv&ka?
or floating,crane. rape,l hayi n | ates 24 ins, 8.,and 7
and suppor 19 the, weight ofthe - °WF1 ﬁlet Palnfls'gg 8% g ‘6'# E'g% % rsgﬁgraF%dopg the, hings,
Ibef moved f obﬁc@ﬁwsmmaefthé REaneOTO can dedliftyd ﬁra@l of ltkﬂaért ﬁgsrém@?wtagaﬁdofhe
ifting at e ti ransportati o When e transportation :
vessel gor f IR 'ﬁéﬁf&%i“? §°’Rﬂ"§8§|tf‘? GHay suPprtad Ry the stabilision gyppefts 2@sto

crane, the hamdéird# vbRizallgodiforzUt free or separated at the hinge plate area
such that the crane 10 can be lifted free of lower leg frame 14a and the

lover |eg frame Tha dranmilRsisditadheleaual tha jgywrtlea frame Héasansbrapositieped by
supports 26 RidyPhvidrd d? 18ndikart! sudh tRAStHe BR-8 is vertically above the hinge plates

24. The crane 10 is then lowered so that each pin 8 drops into the corresponding
hinge plates 24 and a downforce is applied from the weight of the crane 10 to the
legs 14. _

By using a pin hinged joint, this prdcess is self aligning to a degree suitable to
this type of lifting operation, bearing in mind that there will be some vessel and sea
motion during this process. The upper part of each hinge plate 24 has tapered jaws
27 leading to the hinge seat 28 of the plate to assist in the alignment of the pins 8
and the hinge plates. o

Each pin 8 and hingié'{'plate 24 is secured to one another by securing rings 35
which are welded or bolted to the hinge plates 24. The size of these rings, four in
number, is sufficient to bear the weight of the lower leg frame 14a when the process
is complete. Once complete, the crane 10 is lifted again with the hinged leg 14 re-
attached to the crane. The hinged landside leg 14 is now in a position approximately
the same distance from the quayside leg 12 as the span of the rails at the destination

port.



The crane 10 is lifted clear of the lower leg frame 14a and repositioned by
novi ng seaward or | andward such that the pin 8 is vertically above the

hi nge plates 24. The crane 10 is then lowered so that each pin 8 drops into
t he correspondi ng hinge plates 24 and a déwnforce is applied fromthe

wei ght of the crane 10 to the | egs 14. By using a pin hinged joint,

operati on. - bear nqCioac Ry a1 HRSFy FHhZdhdhelido B TrodRE rd qaide of'
during t hi s the destinatiomporigipthis fimetanditeaporarvistays (pbtishowd) #tsached torsedujeans
27 | eadin "o t e [ I 0 1 | i nt of
the pins 8 S FRERRIAE S65ang futher dcdlyfirfalihe e Bhahd Dol dNBR,

secured to one abslihey toythecdastinatipn poryds abcarhplishedrhy pridromet neathdddd. t Rutirigo

t he hi nge pl .24 T Lze of these. rings, .four . in er, is,sufficient
to bear theu\%fé’:ggwg odwfto[%ﬁ%ﬁfa%tw@ '°P@b’aY’r%cr%2€a's 1eRAY ﬁ&pﬁﬁnﬁ‘@e“s@ﬂ% r%’[}%‘l’% e.
Once ﬁogpl eha% rhfhmemtﬂneiﬁilibr\]lies, fhgf Teml::jdng'gl ﬂlaw'; trierititheli at@0€ ey bed rérioved
attached to the crane. The hinge andsi de, | e 4 is nowin a position
appr oxi rratepy"?g@_“g’éﬁ‘_é'g&f’?f'aWc'g'“PF B'I'H'F’Pfé‘tdtj‘é?g'ieée leg 12 as the span of the
rails at the destFigupéd @NtoPPO tshow the process of changTﬁ%?tﬁu RISFan 8N @SérdRe [Rthgl4
may be finally aligned to the precise rail Q?auge of the destination port at

this tinme atRf teRpBies of dhayisvention. Hwowray af ceamnatisen the: prier iart imetped| of on

and stop a”ﬁhéﬁﬁi%ﬁ‘ﬂﬁe ﬁ'ﬁl&ﬁaﬁ\%ﬁthh%nﬁ%r“@ist{f\?g\ﬁg@q}i&rgg.1t1rt@nﬁportat i on.

Delivery to the destination port 1Is acconp by prior art methods.
- During unl oadi ngWith spedific geferenga ttp ghe diguses. ohe embodiment efl theanigthoe oft thet he

correct rai re%@”pﬁ'\vgl%r{%ll ng‘SingH&sch—p%vaer, t he tenporary stays nentioned |
uring a

above may be Tenove ri unl"oading to allow mnor alignnment if desired.
Figures 1 to 10 Sfigove tihshawwsoa agpicalf qualgasrgned Ot (frethisiichseparcoataidercfudiyecrdfié)ng -

the principles of the inventipn. B of conparison, the prior art method
of chang! ngPERE PaPTERsAant phamwhik B slecBrol stanah ok fisPes 1 1 to 14
Wth specific reFpupscCeal 2btahe dd shoveerareNe0 &P bMB Teinfdrcbment st iRl psitalt he
present invention will now be described. Figure 1 shows a typi cal

quay crane P8am$ and instaliatiop of thefempPorary hings egHipment ik pparationfen relaeationos
any work fopnd pdioggini dHangé. change of rail span.

Figures 3a and 3b shows the further installation of prior art lifting equipment.

Figures 4a and 4b show a forklift vessel in position 'stern-to' ready to lift.

Figure 5 shows the vessel lifting the crane 10 clear of the lower landside leg
14a. Note, it is normal that the crane is lifted clear from the bogie trucks 31 at this
stage so that the overall width of the crane is reduced so that it may fit within the
confines of the dock of the vessel.

Figures 6a and 6b show the ship and crane moved to position the crane at the
new leg location and the crane lowered onto the leg. The mating parts of the hinge
system are together and the leg is attached by securing rings 35 attached over each
end of the pin and fixed to the leg by welding or bolting.

Figure 7 shows the crane lifted once again by the vessel, leaving the landside
bogie trucks 31 behind and the crane 10 is skidded into the dock of the vessel.

Figure 8 shows the crane in its final tranéportation position in the vessel.
After this the vessel will return to berth 'alongside’ for loading of the bogie trucks 31

and seafastening of the crane 10.



Fi.gures 2a, 2b and 2c show crane 10 with some reinforcenent of the portal
beans and installation of the tenporary hinge equi pnment in preparation for

rel ocation and rail span change. Figures 3a and 3b shows the further
installation of prior art Iifting equi pnenst . Fi gures 4a and 4b show
a forklift vessel in position 'stern-to' ready to lift. Fi gure 5

shows the vessel Fgyrd bihoWiene il 16 if rfeaa.saiarw éuﬂ&ﬁ’% b &'éétﬁ,%t.bﬁ
he,

Note, it is normal” that the crane is lifted clear romt ogi e tru s 31
~at this stadietethenghet ¢renevwillabe lawered dlirectle entanthe dogied rwiekis swhichaarei t

may fit W&Pk’ﬂﬂmﬁd SRQItné ggﬁe%"the dock of the vessel. Fi gures 6a
e shi

and 6b sho and crane Sroved to position the crane at the new | eg
| ocation and the Fiytmsawa),vm@tednd)noo shhe thegeraridh @ Ondischaggeaosrits thé rhilseathitege
system are tosqtet her and the leg is attached by securing rings 35 attached
over each ef&HEURSUSYn and fixed to the I eg by welding or bolting.

Fi gure 7 shows t Figuessane tb 114t shdwothreca@entiondly ptibeart @sctRbd foreghdnBihgt raRs dpan
| andsi de bo irucks 31 behind and the crane 10 is skidded into the
of the vess Fa Step proggs§ure 8 shows the crane in its final transportation

position in the ygasel11 BtdPr: (Mdifoldhty \4RASBlteNdibh shictlirBs tdpe bﬁ‘élﬁ@d o the

"al ongsi de' for | oading of t he bogi e trucks 31 and seaf astenl ng of
crane 10. crane. F| gure

9 shows the cran [ [ gpe,%” ' V.

Note that the crglr%q\a/\ﬂ? éﬂ%ﬁ ?oﬁgfﬁﬁ’. rect %/%g ?Fgrgt H'% %gg‘ite'é’nﬁ @g% <K
are positi ofrceash ponal beameDuarégard must be t#kegufioe thel bad caﬂbinaru#pablhtyshbthet he
crane 10 di ag%bg%%ggceomé)sq | on gs at the destination quay. Fi gures

1 1to 14 sho conven prior art nmethod for changing railspan as a
4 step process. Figure 13FStganeA1§k:diimg)sﬂsteﬁe|snrislaltadrlg raove ehetlegsframie It may

structures are wel ded. to the ane. ackl
oy s o pPh efgssare th Pamble e Hune tasls ke by e 8y a4t Bish o
regard rrustphen.t isedlation olflﬂ@gnadjngaﬁﬁ'ysmagt capability of the quay: sur face
and support piles, jure 13 Step 3: A skidding systemis installed

to nove the |eg FW&FﬁaMﬁm i The reat legstpmeis cub fi®ee thenarape diftedpang the legcks
fromthe | egaffeddiBdddld tbithe nelAsissitidh for re-attachment.

As can be seen from the figures and above description of the present
invention, to change the railspan of the crane some structural elements will be
modified or added. This process will require a structural analysis of the crane to
enable correctly sized and designed elements to be manufactured and incorporated
into the crane structure. Figures 2a, 2b and 2c show these elements built into the
structure of the crane 10.

Incorporated during the installation of these elements are the features of the
invention. The pin 8 may be built in to the support structure such as portal beam
extension 30, and located above the centreline of the new crane rail location for the
destination port. A slot 32 is cut in the leg, both sides of both legs, to enable the
hinge plates 24, and pin 7, to be installed. Note that the horizontal distance between
the centres of pin 8 and pin 7 is equal to the railspan difference between origin and
destination quays. The drawing also shows a vertical height difference between the
centres of pin 8 and pin 7, these distances being equal to the change in
seaside/landside rail height difference between origin and destination quays. The

areas around hinged plate 24 and pin 7 are reinforced with additional plating (not



permt installation of the skidding equipnent. Figure 14 Step 4: The
rear leg frane is cut free, the crane lifted and the leg frane skidded to
the new position for re-attachnent. As can be seen fromthe figures
and above description of the present inveh®ion, to change the rail span of
the crane sonme structural elenments will be nodified or added. This process

Wil requirhgwhi "té‘?Fd:U‘dia' a {0 path of Shfficiht GHrRAGLH © GIAPIHR ePficA Fddd/ thrbdd
and designed el enents to be manufactured and i ncorporated into the crane

structure. Rheginssndplatep when the landside; Ings 44 are pehawaylaten injthe pragess.
structure of the gr@Be plr art lifting bRARERO A fibtalidd ! 0 rig t]ﬁe '3n%<s A dniiiil @ntm

these elenents are the features of the i1nvention. may be
to t he suppdorepasatianst for diftings (Preparptionsasreaisgrmadecatsirane Boyledmbl Itocaa\low the

b h ' . . i
port - A ol otrapsd BE e s 3R bEEERIE, heinV] e aid HECRESY ERbLRRN,
hi nge pl at ene2dssamndo piedude the Ibw levelt avdraldl . wikith eftthat crahe tboenabtentiniito be

di stance bet n entr L n, 8 I n 7 s eq ual to the rail span
di f ference ﬁgfﬁ@g ﬁ?ﬁ&‘ﬂ"ﬁﬁ&*ﬁé@l’?%‘f%ﬁ t%ﬁ‘é% Vfﬁ%e ‘drawi ng al so shows a
vertical height diHef&rareC® halyVieiftédoncevs sRid brackéts oh mdséﬂsmenegtﬁeme
di stances bei n%\%ﬂ(ual to t he change I n seaside/l andside rail heig

di fference 58f et ongiagsh side. ged #iskid beam seanping theskig eails %F%HES%?# Mhich

plate 24 andyppértd tl?é@raﬁ@'vﬂ; ﬂU&@G’pﬂMrf @olaﬁiﬂhtdeglnﬁ‘le IBhddid'Rg( TRbse are prior art
10 shown) to provide a load path of sufficient strength to carry the

vertical | omanawaa@ns qrideargi desceibag fﬂ'm%@f alarificating Pinlie Thegskid bragkets ut
away | at er tsmﬁi B’é@ﬁ %?es%mdetf grtid sl'l’:c!:l'er 6!1.@{@ Bh 'r&fs Bt Atbftfaé chlp[)f"%e{rﬁn&fo?t

installed in | gure e preparations
Pr epar at i onvessal. Al rsatamablsum agTeflen [sogsed atcthel skid fadel uﬂ/\thehbsaam and hrackes,

necessary.r-8190a PRIl stpifEss sBRTAIS to Brovidk B Michiop atetionta 10 il Iigrterd
to be ski ddeliring the tkidding &f hhetrahbe dock of the transport vessel.
The crane 10 may _be lifted on two ski ckets on the, ég%gédgqugﬂ frame,

one bracket on e wansport ya§sel apprep 85 & SN StpreTe fogding

vessel Wwhi Clpredddp tigurleh® afid #8ligned Witk tHe /$1@ bbarh GIndEkid BraBket! fof théVedicdr
| eg. These are prior art arrangenents and are described for purposes of

clarificati dffinghPReration: skid brackets and skid beam are gui ded and slide or
skid on rails buifie ¢idh& id hﬁed%‘arcﬁf thCsdakRIBSttYid t%%ﬁ§%hd IAndGde Tdgh 4Sach

as Teflon is used at the skid face of the beam and brack
shown in figure 5 by de-ballastmg and trimming the vessel. The landside leg 14 is

separated from the crane at pin 7/ hinge plate 24. At this point the seaside bogie
trucks would normally be towed clear to allow unimpeded access for the remainder
of the operation.

The crane is then moved seaward either by skidding on the vessels rails or by
movement of the whole vessel to align pin 8 vertically above hinge plate 24 and the
vessel ballasted to lower the crane 10 and guide pin 8 into engagement with hinge
plate 24 as shown in figu_réé 6a and 6b. The sizes of the components make this
operation self aligning to a:degree which is suitable to this type of marine lifting
operation.

The downforce transmitted through pin 8 and hinge plate 24 can be controlled
by the extent of ballasting of the vessel. It is best if some portion of the crane
weight remains on the skid beam to prevent the skid beam lifting clear of the
vessels skid rails. The reason is simply to eliminate the time required to re-align the

skid beam with vessel skid rail should separation occur. When pin 8 and hinge plate



sl.iding on oiled stainless steel rails to provide low friction and hence

| ow pulling force during the skidding of the crane. The transport
vessel approaches the crane 'stern-to' for the "fork-lift' |oading process
in figure 4 and is aligned with the skid ixeam and skid bracket for the
vertical lifting operation. The crane is lifted clear of the seaside
bogi e truck ; i : b | : L .and
Cr i ngt he g 4L POoG EEFeEant boBfy HHSS 39 cobbe fafbipd. Mol Sabemfuar
7/ hinge pl steel tags weldedios bolied to hinge plate i2detobenynpleterthe hingeoedrdigucationl | y be

towed clear to a i . f. i of t operatjon.
The crane is the#n%l6§%g£%§$\§?@%gicﬁerre 'ﬁ{'/tafs'%&h?ggén%ﬁ’hcém})é%?e\fvgﬁlj%msé&or
by m)\éemﬁnt legf14 Ikmn \Hlefjifmdvdaea'eﬂfl the laﬂdsﬁ:lt bogie &ru\fgs hhg&kidﬂgdhﬂuethgimeelrdsat e
24 and the vessel. ba t to, | ower t rane, a ui in intqQ
ongacement SHRN p AGUeT < soatastorata, gl FerGign RS Hiovihin Baire i df choidtedos
t he conponefdrsseafdsterihg or ofitdr dbasons StHel ndWly P dtthgt ﬁn@sid’@&rﬁ% \hh @2 fixed in

e

suitable to this type of marine |ifting operation. downf orce
transmi t t edPPHHRRBY Shiuts welded taithe akidbeam- 24 can be control I ed by the
extent of ball astij hsth | $nth iel rdd ane
wei ght renai ns onhgﬁémsek?gq%eam ?tgegr%r\n}gﬁ%@?ﬁ%eg&x%@@aﬁgl ‘Hsftﬁ?‘ﬁgé%lugqugf

t he vessel sskawnlin figure 9. iter dischargd, she tempgranphispedrareatof thadandside legs 1idr ed
to re-alignt i 1 i i . at hon r.
When pin 8 8 ré]?tﬁlﬁnkdd%r gﬁgtﬁ’:eé"inﬁqﬁe&‘sﬁﬂerﬁ&e% PLHovi Al 8§ R85 24 519 Ind G0Y"

11 24 are in gWhilecone apartictlae case uof rimplemensatidtin odinthze invesitiah| has Hedense
are substantial. steel. rings L ded, or, bol ted.to hinge te. 24 1o conpl ete
the hinge. cORRIBed ahA hletiea. i fueiodd shECmerhriieiig, B B rvepfich £RF s
the crane l18ppliedn ehdahywivalied adhds differérg wiaysC o the protesyd of| Ravispottindiaand
| andsi de bogji e tru&gs nd skfi dded ,into the vessel as shown in figure 7, for
seaf ast eni nEMANGING TherrafisRan ol feYEide GEADES VHithalg deparding from dhg,Frane qrpirt of
seaf ast eni ngheGhvéerititey, reasons, the newy pivoting | andside |leg 14 can be
fixed in position by struts welded to the skid beam ) The crane 10 is
di schar ged ont o The asegmpanying ideaveings (yehich 8re iNorraiatgddptanand iwenptitute Pagur e

9. After di ap{}@r@&scrihh@n L EROIREMtiGH, MR8 G&ﬁ%irﬁé?ﬁs ??Win@@qigg‘gﬁll%éeg% }

pl ated over and the hinged parts renmoved as shown in figures _
10c. to\akplainothe principles)bhthe inyentién. ltis donbet undepstood, bowevery timati the
has been

drawings are designed for purposes of illustration only, and not as a definition of the
limits of the invention for which reference should be made to the claims appearing at

the end of the description.



described and illustrated, it is understood that the principles of the
I nvention can be applied in many varied and different ways to the process
of transporting and changing the rail span of quaysi de cranes wi thout

departing fromthe scope or spirit of .theid nvention. The
acconpanyi ng drawi ngs which are incorporated into and constitute part of
t he descri poiaimsf the invention, illustrate enbodi nents of the invention

and serve to explain the pr|n0|ples of the invention. It is to be
under st ood, however, that the drawi ngs are designed for purposes of

oLyt o8y o0 e ol B B bl i nd W

t he descri pfirstriegs and a set of second legs, from a flrst gauge to a second gauge,l’u‘lcltﬁlr@ VS
1) A et hod of ctﬁangi ng the gauge of a railway nounted crane having a
set of firs qﬁtﬁg 8Hd a set of second legs, froma first gauge to a second

gauge, i ncl udi ng attaehiag e Firsxl connectlng rAédrCBomgspandingSio 68¢HQF tthe fird® Aélfs
corresponding to each of the first such that the distance from

the first connecfVelythatsihe Q'ﬁaf‘ﬁ%ff@m g&sﬁ@ﬁdﬁ°ﬁ@e°ﬂ“9 means e the ggrresponding
approxi mately eqggdt Iéé’lsté]fpr&@ﬁﬁ% ggiidl %o the secondadatuaﬁh' ng a second

connecting means to each of the second crane | egs supporting the
crane by a seabogteachingajsegoad ¢prnrecting meansdeteaghloﬁy\q srcondcpane leggys from

the crane and | i, %Lﬁ%f&%ﬁgb raefeafoBﬂi@Ithﬁg dﬁwce, second pair of |egs;

novi ng the crane device suc at the second connecting.
means of each of detashsmgc'Medsdcegd; legsi fyomviihielrcramee ahd difting: thenerabe rfrgpemframs the
| owering the crane_su ", t éhe first connecting neans engage with the
second connecti n§ ?Pé'éi a 89 ! attaching the first and second _
connecti ng means niowirej ey crane2with tHee liftiighaelvicd sabhi thiafl tid&eormd tcoAnédtinyt
connecti ng nmeans and t\be sec r]_.d . ) . .

‘means o each of the second legs align with the first connecting means;

lowering the crane such that the first connecting means engage with the

second connecting means; and

_' attaching the first and second connecting means together.

2. The method of claim 1 wherein the first connecting means and the second

connecting means are hingedly attached to allow each of the second legs to pivot.

3. The method of claim 1 wherein the first connecting means is a pin, and the
second connecting means is a plate, wherein the plate is adapted to connect hingedly

with the pin.

4, The method of any one of the preceding claims wherein the first and second
connecting means are fixedly attached such that the second leg is ale to support the

crane.

5. The method of any one of the preceding claims wherein the first connecting

means is attached to the crane by a support structure.

6. The method of claim 5 wherein the support structure allows the first

connecting means to be attached to the crane at a point further from or nearer to the

_—

T



connecting means are hingedly attached to allow each of the second legs to

pi vot . 3. The nmethod of claim1l wherein the first connecting neans is a
pin, and the second connecting neans is a plate, wherein the plate is
adapted to connect hingedly with the pin. 13 4, The net hod of any one of

t he preceding clainms wherein the first and second connecting neans are
fixedly att i t : 5.
The et hod o s s F 1 Rearaandl A ang, heiRn g, RUREM ) 88 GG or
means is at tdgeteaded,oespretivelyne by a support structure. 6 The met hod of
claim 5 wherein the support structure allows the first connecting neans to
be attached to the crane at a point further fromor nearer to the

13 first |é&g thametkod bf shargiragthetfail gaagé onspan dhe quapside taik heuntedn@ah®

be increased qr .decreased, .respectively. 7. A et hod of changing the
rail gauge (5'?8'%?5391 tb? %eﬁlj’a{y@f%@%?%iqanxrﬂtjﬁP"e&“BP%’EQiﬂE‘lcﬁ'dﬁenBV tdgéﬂg%rggpﬂb‘?
rel ocating papports 16 be rio\I0 aht teatsdchitey tHeSsupportetaaatht Mew BFarSUSIRG &l Kingéd be
noved, and rjgre‘l;ttachi ng the supports at the new span using a hinged joint.
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