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1 . BACKGROUND OF THE | NVENTI ON

KITY-11 The present invention relates to a piling rSgOé}lc:IZ%e*g'
particularly, toa piling rig which is capable of driying.a pile_in
mari ne constructi on. DESCRI PTI ON OF THE PRI OR A e b 199% .

Conventionally, pile driving in marineqconstruction is carried out using a
piling rig 10 nounted on a piling barge and having .a | eader boomwhich is

fixed thereon in a substantially vertical position. The | eader boom
has a hBACHGRQUNDNOFTHBINYVENILION) an inpact on a top end of a pile
charged to the | eader boom whereby the pilg is driven into the

seabed. Usual ly, a stack of piles | XIi¥addgorted by a second barge. Wre

slings The présentfiastrned reRty o of piliag Ah BAdARGre pRtieddely, hara phid tgched

to the 'r%niglings. The. 15 pile is |ifted by picking up the spréader bar
by a cr¥fiEhissapablesf drivinga pds dn grasiis construdlign e t he hydraul i ¢ hamer is
posigioned at a top of the | eader boom the pile is charged to the

| eader boomin a vertical position by manoeuvring the crane. After the
pil e has been charged to the | eader boom it is held by a clanp nounted
thereonnggq;mpﬂoﬁl&&iﬁﬁl,}aoke&% to be driven into the seabed by the
hydraul 1 ¢ hanmer. 20 n marine construction, pre-stressed concrete
pi l es, each having'a substantially |ong. span, are often used. Wen
such prg- o rete pi.les_are t ed_far . construction,.

t hey rrug?ﬁtéen%ﬁ%%gy ég’ﬂ\%i ‘%ﬁwﬁ'gén ¢ad |%nc°g'ggr§ﬁ§§n gﬁer |?1%1 Rt EHAE 7y Pling Tig
nongnt wmoustsh oa pipiking sbarge tambhavifg adeddanbsbmbekieh isnfinedleheteonchiakuge
the pile tg 2 t he | eader. boom.in a, substanti al vertical position,. one
end of THepRal, PeisAl PpeupRe The teanft BaRihasCa e tarlel don s piiog
crane W ifipadicoaltep epiddofi Spilechargdd @6 thé feddar Béom, whersHycihrpiledishBR@hNg
nonent j s erted th ile that ymmay, cause cracking or hreakage . of
the. pi 115t FREPEREE, URFA: daatib oL SERPER by ApoisPnd Teattag B e slines

pile, tae fastenedhdl e QREFiRI QY 4 SftddRS bar N githoheikid {RbwRRaIALE! TaRd it

s a ti consum ng .30 operation.. Qur Si ngapore application
9702302Pie tRlifted BEPigkinE UM he sRFeadey Pabh A dapg Mnted on the secqad;bagee.

al | ows fileatHd h§diuRenhpaitedis péiticndiPbt Z0 MR bf RRE Whi&GNbbsin! RRE dile! {sed
up It Ocharged tB ?lsul: tlcleé)drtlar at;[oanairnl g.lfrsertgcaall( nggiti%ggtlyelialnge&yrglgd{hrgegrsahgr] SAftgrSthe
pile has been charged to the leader boom, it is held by a clamp mounted thereon and
the pile is ready to be driven into the seabed by the hydraulic hammer.
20 '
In marine construction, pre-stressed concrete piles, each having a substantially long.
span, are often used. When such pre-stressed concrete piles are to be used for
construction,. they must be handled with due caution because exerting a bending
moment on such a pile is critical. As mentioned above, in arder to charge the pile to
25  the leader boom in a substantially vertical position, one end of the pile brought to the
piling barge xﬁust be raised by the crane while the other end is resting on the barge,
whereby a bending moment is exerted on the pile. that.may cause cracking or breakage
of the pile. Therefore, in order to avoid such craéking or breakage of the pile, the
charging operation requires a highly skilled operator and it is a time consuming

30 operation.

Our Singapore application 9702392-3 describes a piling rig carried on a barge. The
design allows for a pile to be loaded into a horizontal bed which is then tilted up into
position at various raking angles in two dimensions.
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2 . SUMVARY OF -THE | NVENTI ON It is, therefore, an object of the
present invention to provide an inproved piling rig that prevents
darmage to a pile during the chargi ng operation and which enables a 5
reduction in overall tinme required to éharge each pile to the | eader boons.
The present . invention provides a pilind rig carried on a barge having a
hori zont zﬁl}w OFWEMTW positioned at various rake angles in three
di mensions. A rig constructed in this way neans that the barge woul d
not need to be repositioned for driving piles of 10 different rake angles,
t her eby Jdhis Heeretares any ebjeshof thegpresent inventign ghpravidenap dpperved iiking sgdhat he
present i 0, c ﬁﬂ% ycﬁa@&# i I =Ll €,

bar ge cor%fxfés}%tﬁg@%ﬁ?%?? Iae ggerfallll)oo dtg apte éo%ﬁﬁ%%naldr%o\?‘g{ﬁ%%t&mesavﬁth
respeét treduetiah maevesall fipemrequined to chaigegeachepile tosthe|leadesbobmem bet ween a
15 substantially horizontal position and an upright position; and a second
| eader boom supported by said first | eader boom and adapted for

pi vot al riheepreséntiinivanties peatidéa piling gigichrfied sh 4 bacger hdvinga kadigbnialClosd]

| eader bogm bei ng provi.de i th, clanpin an . for.securing a pile
char ged. (PR ERR PRIV IogE TOKF AR B s A TP e constragled

for driviiAghisheapideans2hat the bdige vehid @08 hdedith®e repositibhed it drdaby pdss of

t he ese%invetion wil| becone, apparent fromthe foll ow ng

desctPpt [ BHeTTREEAKG PpelrtBrEY ST g WROSHUCHAR TS ng drawings. 25

BRI EF DESCRI PTI ON OF THE DRAW NGS A preferred formof the piling rig
w Il now be described by way of exanple and w t hout I ntendi ng to be

i mi ti ng TRet3PIErErbrteT rhithe ohthoriranyt MyeaHanicags Accmrliphed(dy a piling
Figure 1 g6 B brgdl 85m¥tiSig fidstPichtBI bbéd ARAPIEE GoP Pivdtdll InloPEmBAT 9
according to the present invention; ) Figure 2 is a side view of
the pili gtk itgspersr to #ajl harge meangelort wotating dher fgsolepdes boom between e 3
:c faﬁéﬁer FBStdntiny K iRhtdiNFodHidd Bd" 40 uHRM PIsRRG’ AnkOR sREor Idddek Hbom
’ supported by said first leader boom and adapted for pivotal movement with respect to
said first leader boom; said second leader boom being provided with clamping means
for securing a pile charged thereto during movement of said leader booms and hammer
means for driving the pile.
20 '
The above and other objects and features of the present invention will become
apparent from the following description made with reference to the accompanying

drawings.
25
BRIEF DESCRIPTION OF THE DRAWINGS

A preferred form of the piling rig will now be described by way of example and without
intending to be limiting with reference to the accompanying drawings in which:

30
Figure 1 is a schematic side view of a piling rig mounted on a piling barge according to
the present invention; -
Figure 2 is a side view of the piling rig where a pile is charged to a leader boom;

35

Figure 3 is a perspective view of the piling rig showing operation of a lifting frame;



3 . Figure 4 is a perspective view of the piling rig show ng operation
of power cylinders; Figure 5 is a perspective view of the piling rig
showi ng pivotal novenment of the second 5 |eader boomw th respect to the
first | eader boom and Figure 6 is a perspective view of the piling
rig showi ng operation of the second | eader boom 10 DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS Figure 1 is a schematic side view of a
pi | i ng riFigure drisedpenpectpiel viewy ob theypiling ¢ig shiowing operationtdf popee syinders;

i nvention. 15 Referring nowto Figure 1, a piling rig constructed in
accordance with the present invention is identified by a reference
nuner al Fignd 3 issd pédspedctive diewi df ithg pllitgordg 4hukiigepivotal nedvemean df shie secomide

shown_on,t ef t ri ght hand_sides as vieweq in Figure 1,

respe‘(:ﬁtl I@ ‘gﬁqr‘f‘f‘é’?%it??]ﬁ“g Seaélefz"’%?‘b?f‘ged with a first |eader boom
8 pivotally connected at a pivot point 10 to the barge 4 at its fore
end. The first |eader bogm 8, is n|t|aIIy | aid on the

subst ant FIEYE by § PEFPSCLpD Ziew ohthepiliag giggshovnng oPsEdinm of ﬂse ﬁ%ﬁialpw}cr
connect eghobgy. the first | eader boom8 at a pivot point 14. 25 Alifting
frame 16 is provided for rotating | eader boons 8 and 12 about the pivot

poi nt 10 fromthe substantially horizontal position to an inclined

i nt ejgredi at e angul ar position in a counter clockw se direction as
viewed in Figure 3. In a preferred form of the invention the lifting
frame 16DESGRIRIIONIOR THE RREFERREBEMBOIMMENTS per f orm 30 rotati on of
the | eader boons 8 and 12. In a preferred arrangenent, two power
cylinders 18, in the formof hydraulic ranms are provi ded. The power
cyl i nder Figrgedris qge@iqm%tﬁ;eaidbe@m eha piling tig stounseden DHpilimgdaggel according toe
barge 4 ttg b?és%h?u{‘}% sibfader boonms 8, 12 about the pivot point 10 fromthe
inclined 355 internedi ate angul ar position to an upright positionin a
count®r cl ockw se direction as viewed in Figure 4.

Referring now to Figure 1, a piling rig constructed in accordance with the present
invention is identified by a reference numeral 2 and installed on a piling barge 4 whose

stem and stern are shown on the left and right hand sides as viewed in Figure 1,

respectively.

20
The piling rig 2 is provided with a first leader boom 8 pivotally connected at a pivot
point 10 to the barge 4 at its fore end. The first leader boom 8 is initially laid on the
barge 4 in a substantially horizontal position. A second leader boom 12 is pivotally
connected to the first leader boom 8 at a pivot point 14.

25

A lifting frame 16 is provided for rotating leader booms 8 and 12 about the pivot point

10 from the substantiaily horizontal position to an inclined intermediate angular

position in a counter clockwise direction as viewed in Figure 3. In a preferred form of

the invention the lifting frame 16 is provided with winches (not shown) to perform
30 rotation of the leader booms 8 and 12.

In a preferred arrangement, two power cylinders 18, in the form of hydraulic rams are
provided. The power cylinders 18 are positioned between the first leader boom 8 and
the barge 4 to rotate the leader booms 8, 12 about the pivot point 10 from the inclined

35 intermediate angular position to an upright position in a counter clockwise direction as
viewed in Figure 4.



4 . The power cylinders 18 are slidably nounted on the barge 4 so that

t he bases of the power cylinders 18 slide forward during lifting of
the boons 8, 12 by lifting frane 16. Once the boons 8, 12 are lifted
to the inclined internedi ate angul ar position, the bases of the power

cylinders 18 are locked in position inpreparation for lifting the 5

boons 8, 12 to an upright position. Preferably a steel pin is used to |ock
the cylinders 18. Once the boons 8, 12 have been lifted to the
upri ght Tespoéwencylidders d@oad dlikkdbr mbaared on thébangy&ﬂm mamhed)aab@uf tive vot

point 14 with respec first |eader boo 0 h

s 0 R BB L side Haryrase dhustng ing o fBe Baogtacs 12 W ting T foc,
cl ockwi senc&me«rbms, 1206r£ KRB0 8 MeNERRBfed TRierRR dUEE hrighldP0P6sitiBR, the
| eader boon112 to the desired position and secure the | eader boom 12 in

this deshaseq of the poen ryjinders 11§ are locked dnRositinnit Preparatipn Joy Lifling ghe
exer i n%ﬂﬁné 8Pes tt% %gl n@@ﬂﬁ&ﬁl&@ Blelt 8By dtelef ﬁm is ustldl dabLy tHOEALRLON

t he sec | eader nmer wi nches (not s are provided to
move thel®ydraul i c hammrer 20 upwardly along t he second | eader boom 12.

The hydraulic hammer 20 has a hanmer cap 22 adapted to hold the end of the
pile charged to the second | eader boom 12. Prior to the charging of

t he pil eOnhee thmebmsﬂd lzmaVbéE&arﬁftwdmthE upright jppditisn| tle benvndrle@deri lwom

osition of t.he sec ade a

Ergur e 1 iy B8 Bitpefiothelle D5 PISES pim resPOTTn, RECH 125D &'as,,
26 t10 sethmm ixh@&@ﬂeeSchH{egeebdnhlerea&er HodmNiP mmaaebe nbtatédtdmﬁd- ehsbikivise or
boons. e.2 ig,a side viewof th i) ere ile 30 .is
ohar ged Seottr . | kagan deansy Y pagimple winchly oy B 5SeT o s’ thn o
a pile tleaddcbsds Hltd fagl@ésikdoposidorrapd Rcay tHecldadert bﬁ&n 12 in fHib|de¥Eed A
st ack of plles are usually transported on a second barge (not shown) and 30
wre slﬁﬁﬁguﬁhot shown) are fastened to one of the piles carried thereon. A

spreader bar (not shown) is attached to the wire slings and the pile

is lifted in a horrzontal position by picking up the spreader bar by a
craride (ndbysrsdio hammaredP sprerided fugpigriig geimpact opgopife t» berdgpen ppd;ig

moved t oWRES1 BRouRitbd M e s feh8ePbbM 01 DA e hebYrinches (R0 QB et he
crane (not shown).

provided to move the hydraulic hammer 20 upwardly along the second leader boom 12.
The hydraulic hammer 20 has a hammer cap 22 adapted to hold the end of the pile
charged to the second leader boom 12. Prior to the charging of the pile to the second
20 leader boom 12, the Hydraulic hammer 20 is positioned at an aft end of the second
leader boom 12 as shown in Figure 1. The second leader boom 12 is further provided
with a clamp 26 to secure the pile charged thereto during movement of the leader

booms.

25 Figure 2 is a side view of the piling rig where a pile 30 is charged to the second leader
boom 12.

The charging operation of a pile to the second leader boom 12 may be carried out as
follows. A stack of piles are usﬁally transported on a second barge (not shown) and

30 wire slings (not shown) are fastened to one of the piles carried thereon. A spreader bar
(not shown) is attached to the wire slings and the pile is lifted in a horizontal position
by picking up the spreader bar by a crane {not shown) mouﬁted on the second leader.
boom 12. Then, it is moved toward the piling rig 2 on the piling barge 4 by
manoeuvring the crane (not shown).

35
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.pl aced horizontally on the second | eader boom 12 an'lc.jhlh .ﬁas%eL: e%ﬂ édt he
pile 30 is inserted into the cap portion 22 of the hil meul 20 as
shown in Figure 2. Then, the second end of the pile 308 ecured
to the second | eader boom 12 by the clganp 26. After the pile 30 has been

char ged 1 hile 3666 PhskeddCROISIonRAG b} 2hE SesdiRalibr Bbdi 12 @nd bhirsbeadTf8he 12

are rotated about the pivot point 10. The boons 8, 12 are first rotated to

the i nclpilredOiintinsented inte hegeampoRisn 22 of tisduidrawic prpstend? s vy in
lifting & 2 16Fhémetﬂet£§%$§ %%g ot ’théénﬂ%r.ﬁ) 'iso{lglﬁt%d st Qurb8%o itRt YebEi MRler

position, “the power cylin are actuated, whereby the boons 8, 12 are
roat ed flraom t1Reby thel ¢lamgh 2t er nedi at e angul ar position toward the upright
posi ti on. The actuation of the power cylinders 18 are stopped when the

| eadér boons 8, 12 have reached the upright position at a predeterm ned
angl e frAfierathepiles30 hiasibeah chargddetolthegecand Wdudehbodm 19 desBovs o Highrb e,

driven intq the seabed. Th redeterm.ned a e J.s pnormall y,sel ected. to,be
bet ween PEY ée@&ﬁ%rqtﬁgdg%t@”géﬁe WY Pf’é‘rélgfé’mhleog?%s éx |¥25 e PEStdgraed

t he bar g® theGneBnédéntdediclRte anghRr Wosltionealprat the pivotvigint ¢albyekftingfeamt| el
to the barge_has been selected, the secqnd | eader boggn;tlz I S..rotated about

pi vot pol®t Whep the ‘hagmsS: (12 e fatated fothen e PO RS POMIE

desifed anglderdaBPaRdaetlabd,! @hbRbybdidBoémE 8,NE2 Riré Gotlledyoiethelined.
The anglé is normally selected to be between +20 degrees and. -20 degrees

wi th resipéemediate qegulaepesition dopard dirdneushl Pasiiam e The pgRIatopyREheRower
PITING Tifinleks falbky HSRIAY QilehOutd feddBf ItAnPES 10 Alydlrehdivd the upright
predeterm nded angular position, 1t is fixed thereat. Then, the position of
t he bar gpositiom yat ipepredieterminedanileparrnel ta therhasgg abwhithvily pie 30rRhould be
pile 30 | % | Jaf; ‘Mlﬁ-ﬁ%ﬂgt S04 £ BE befvrettNe30 lifered 8Rd

t he cl an%ﬁ‘ééé‘ ﬁg&ﬁgg?gﬁl{e’%ﬁ gﬂglaﬁ&%ﬁshe pI s??o to slide down al onggrfhe'
secdiid | €fddegrbeowithredpecttto a testicalraxiepaptallebty thiedwmge-n Fi gure 6. As

menti oned above, it should be noted that the hamrer w nches (not shown) are
rel eased to permt the free novenent of the hydraulic hammer 20 with the

pi | e 30. Ohberthe alesirap aotgle withxsrspect tnatvestigil| axigparlle] ta the pasgel hpy been
actuation.of the hydraulic.hanmer ' ' eRbLE 30Nt O
t he seab%%*e%{cfe 3’tﬁ'ee %?cggétlg?c}ﬁrnéjgma%g%ém g&gyd‘rﬁlls‘ &? %%t%@glyr ia/ft?|Wtc1)"}rﬂ1l r|e§bcont i nued
until t hrspiléadez(bacsn @ i krethis way, the desiabd dngle pdrpendicdlar do the dgugke farhthe

ar o bt RSO Bt B Bl ey B bRl PaedBTRE be M RARE 140 Bl R iRl

t he secom degrees with respect to a vertical axis perpendicular to the barge.

When the piling rig 2 is fully deployed to the upright position at the predetermined
angular position, it is fixed thereat. Then, the position of the barge 4 may be adjusted
25 with anchor winches (not shown) so that the pile 30 is located at the position where it
should be driven into. Then, the clamp 26 is loosened to allow the pile 30 to slide
down along the second leader boom 12 due to its own weight as shown in Figure 6. As
mentioned above, it should be noted that the hammer winches (not shown) are
released to permit the free movement of the hydraulic hammer 20 with the pile 30.
30 Then, an impact is exerted on the pile 30 at its top end by actuation of the hydraulic
hammer 20 which causes to drive the pile 30 into the seabed at the predetermined
angle. Such driving operation is continued until the pile 30 is driven into the seabed
to the predetermined depth. .

35 When driving of the pile 30 is complefed, the hammer winches (not shown) are
actuated. The hydraulic hammer 20 is raised thereby to the top end of the second

"THIS SHEET HAS BEEN |
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6 .'Ieader boom 12, whereby the pile 30 is released fromthe cap portion

22 of the hydraul i ¢ hammer 20. Then, the | eader boons 8, 12 are
rotated back to the horizontal position by reverse operation of the
depl oynent operation nentioned above. The chargi ng operation of a

pile 30 and the driving thereof are repeated for each pile 30 as 5

ment i onede%dyevb,oom 12, wherebyhttee pilef 39 riedrelasised|ifrumnt thes cap epartiens®2 ofdthe

| eader n e e
e 30kt Bl 903 Oritl) tiggéeatder BBORL'Y, 93%de rdebl sscmméhggéamaﬁ
di f f er entpositioa hjngleeerseThp@aaonanfgﬂma ldbpbgtment amesatmmtmmtmnadea&&re The

greatly. Furt her he | vot.ed..t

or | zont SRS PSR AL, e, 3P 2a fn orbiing Mrgolert RRaERIPL FRCH Rt g
hor i zent ahertigied abdveno bendi ng nonment i.s exerted on the pile 30
during the charging operation and danage to the pile 30 can be avoided. 15
Furthernore, in another preferred enbodinment, the piling rig 2 may be
nount ed QA this prefertkd EoOTIneAO! sinBO\WhS selBiR Bidef Hodid 100akd $ild 3R ¥%ah e
be noved with respect to the gllln barge 4. Therefore, the |ocation
of the piHogitdgedqinythige; dimensignspd ad?a;s@ ed dpes ek need tq,beqee povifigper for

| ocati on n

i nventi or@k%ﬂs?t hus eggfeg mgélgén%ﬁggég ed W t "%fe e%‘erseaﬁvct::g %-A(;ﬂasst‘gJ[ecg|§’$L time
enmbodfP megxeatliowever, it shoul d be not ed that the present invention is in
no way limted to the details of the described arrangenents but
changes and nodifications may be made without departing fromthe scope
of the appetiethore.asinse t12€5piling rig-@ rcagxampivetedatiotsh bagmontah pesiton Fmdethe pile
preferre t 2 . e jlin ar ge
4, in cag’e <Ec?rt;'()ﬁs ?ﬁ%’t © etﬁgf ngrt]l‘FEe Elogz%nn %er%urgodben?ngra% &Egmﬂs exegteg r9
on a vehitht pile 3Ohwaingthe chésrgmg&ﬁ;eraﬁ«tmaﬂd ﬂgniatgettheh@pﬂs entcanrhm:tmd)asd |t
provides a piling rig that prevents danage to a pile during the -
chargl ng operation and enables to reduce overall time required to

charge eduirtipirhré Oirﬁﬁl@otheﬁ@%fehﬁd ri?mbochment The pﬁlﬁ{geggimglag}etﬁacmiohmed bl a

i nvention,ipngl udi,n red for here erations 35

| vent | on,AneLuding. 8, Brel ebrod Lot herept. ALl eralons d5u ad ot ke the

to be piling B@xfglépt)r'alhaéfdbbl hielloééit&)rﬁﬁme piler3mofo. be driven can be adjusted to the
predetermined location without moving the piling barge 4 itself.

20
The present invention has thus been shown and described with reference to specific
embodiments. However, it should be noted that the present invention is in no way
limited to the details of the described arrangements but changes and modifications
may be made without departing from the scope of the appended claims.

25 :
For example, although, in the above preferred embodiment, the piling rig 2 is mounted
on the piling barge 4, in case of using the piling rig 2 on the ground, it may be

mounted on a vehicle such as a truck.

30 According to the present invention, it provides a piling rig that prevents damage to a
pile during the charging operation and enables to reduce overall time required to
charge each pile to the leader boom.

The foregoing describes the invention including a preferred form thereof. Alterations
35 and meodifications as will be obvious to those skilled in the art are intended to be

incorporated within the scope hereof.



CLAI M5:- 1. A piling rig carried on a barge conpri sing:

a first | eader boom adapted for pivotal novement in a plane parallel to

sai d barge; means for rotating the first |eader boom

bet ween a substantially hori zontal positi t position;
a second | eader boom supported by said f| rst elMﬁ[M(Imuuu pt ed

for pivotal novenent with respect to sai 7d fi rst t egdet b8onfin*a pl ane

per pendi cul ar to said barge; sai d second | eader boom bei ng
provi ded_ wi th cl anmpi ng neans for securing a pile charged thereto
during it of said | eader boons and hamrer neans for driving
the pile. 2. Apiling rig as clained in claiml further conprising a
lifting frame for rotatlng sai d | eader boons between said .
subst antl-al | y spiingaig earrisdson 2 bargmepmprising: an internediate position
that is between said substantially horizontal position : and said
upri 8ht positi on first leadek hyioki adapted ferspivptal mayement inamland pardliet to
conprising at J ? ne power cylinder for rotating said | eader
boons with respec ’said lifting frame bet ween sai d

i nternedi ate positi oneamsl fenirdtatprg gh¢ frstileadar. boom. betweenAapsibstgntialdy as
Sk d boom o AREERCHeG T BLEET S IRrEEPESSt od. card ski d boom being -
nmovabl e to an out wardsscotudtleadethqaas stipportéd byrsaidi fitsbRader boom and adapted
10 for pivotal movement with respect to said first leader boom in a plane
perpendicular to said barge;
said second leader boom being provided with clamping means for
securing a pile charged thereto during movement of said leader booms and
hammer means for driving the pile. '
15
2. A piling rig as claimed in claim 1 further comprising a lifting frame for rotating
said leader booms between said substantially horizontal position and an
intermediate position that is between said substantially horizontal position
and said upright position.
20
3. A piling rig as claimed in claim 2 further comprising at least one power
cylinder for rotating said leader booms with respect to said sub-frame between
said intermediate position and said upright position.

25 4. A piling rig as claimed in any one of the preceding claims further comprising a

skid boom, on which said leader booms are mounted, said skid booms being

movable to an outwardly extended position from said barge.

30
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