WD 97/ 23402

PCT/ US96/ 19155 "JACK-UP RI G CRANE" 5 1. Field of the Invention 10
The present invention relates to lifting cranes and nore particularly to
lifting cranes for use on jack-up type drilling rigs and Iift boats and the

i ke wher ei n%‘;h’e’ r‘ibng I ncludes a barge that can be lifted above the water's
surface on | 8§ 48 wherein the crane fits on the deck of tRETHEPESh Ut
the leg, but spaced fromthe leg and its adjacent jacking structure. Even
nore particularly, the present invention relates to an inproved 15

jack-up rig crane that utilizes a support ring beam having an L-shaped
cross-section that is nmounted structurally to the barge about the |eg

el evating units but spaced therefromso that the ring beam devel ops all
structural |oad of the crane gantry, boom and live | oad through the barge
deck. A crane gantry nounts upon the ring but about the | eg and jacking
structure. Roller bearings engage the #peRt. ri?d ertion of the gantry
for 20 transferring load to the ring. Alift boat is a self-propell ed,
self elevding vessels generally with a clear deck, personnel quarters, and
alifting crane. Lift boats are well known in the art. These devices

i nclude a floating hull that allows the boat to be transferred from one
mari ne | ocation to another. \Wen the hull 25 reaches a desired |ocation,
such as a proppsed. o e o ﬂ.ee or four legs are lowered from
the barge to EALBLRY e—t‘hen powered downwardly to lift

L Field ofthe Invention
10 The present invention relates to lifting cranes and more particularly to lifting

cranes for use on jack-up type drilling rigs and lift boats and the like wherein the rig
includes a barge that can be lifted above the water’s surface on legs and wherein fhe crane
fits on the deck of the barge about the leg, but spaced from the leg and its adjacent
jacking structure. Even more particularly, the present invention relates to an improved
15  jack-uprig crane that utifizes a support ring beam having an L-shaped cross-section that
is mounted structurally to the barge about the leg elevating units but spaced therefrom
so that the ring beam develops all structural load of the crane gantry, boom and live foad
through the barge deck. A crane gantry mounts upon the ring but about the leg and
jacking structure. Roller bearings engage the front and rear portion of the gantry for
20  transferring load to the ring. A lift boat is a self-propelled, self elevating vessels
generally with a clear deck, personnel quarters, and a lifting crane.
2 General Background
Lift boats are well known in the art. These devices include a floating hull that
allows the boat to be transferred from one marine Jocation to another. When the hull
25  reaches a desired location, such as a proposed oil well, typically three or four legs are
lowered from the barge to the sea bed. These legs are then powered downwardly to lift
the hull vertically on the legs and above the water's surface.
Once in operating position, a jack-up rig presents a stable platform surface for oil
and gas well drilling operations, work over operations, repair work etc., not-
30  withstanding the wave action at the water surface below. .
There have been many patents that have issued relating to jack-up rigs. An
example of a recent patent that covers a jack-up rig is U.S. Patent No. 5,139,366 issued
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the hull vertically on the | egs and above the water's surface. Once in
operating position, a jack-up rig presents a stable platformsurface for
oil and gas well drilling operations, work over operations, repair work
etc., not- 30 wi t hstandi ng the wave action at the water surface bel ow.
There have been many patents that have issued relating to jack-up rigs. An
exanpl e of W2 ¥&3#3t patent that covers a jack-up rig is U BCT/PE2689155N0.
5,13 9,366 issued WO 97/ 23402

PCT/ US96/ 19155 -2- to Kenneth Choate antkdohn Laird entitled "OFFSHORE
JACK- UP RI G LOCKI NG APPARATUS AND METHOD'. The Choate patent provides a

| ocki ng appaticaKernetih@hoate andiJohnrLaind etitled SOEFSHOREJAGK-YPRIG EHCKING ast

one | eg ext egpgh N r
attached to @gﬁﬁﬂﬁ%&%@ e’ oﬂ%kr?otea‘% ;gag?é\} RW grlgf(rﬂengg % ﬁg{ﬂ’gg%‘l:t ed
fromthe hul fick-uprigchavinpeat léastrons idgsdxtentling [througlothedbll kad t he
face of the rack teeth.. A pisto nd .cyl Lnder .po assenb poyes the bars
t owards the ?%@%‘"&r‘?ﬂp 3f?‘3{)'5ﬁé‘ia§ﬁ3§’8§?§?ﬁa'é’%§§dg§"t ypye 35 ¥ em i n
engagenest Vupportdifrémahdihulllie ae¢ movibleih S¥iséctioh eibstantally g pahéfagd th t he
set bars to lock the hu]l, and |egs, together. Another recent patent that
aﬁe'@;é'quEwg bars o

rel ates to jAfdieresieeth, WEF assemkly ards the teeth

and a retention system engages the bars holding them in engagement with the teeth. The
elevating system of the rig co-acts with the set bars to lock the hull and legs together.

Another recent patent that relates to jack-up rigs and explains there operation is

10 U.S. Patent 4,813,814 entitled "LEG-HOLDING DEVICE FOR OFFSHORE
PLATFORM".

Other examples of patents that have issued and relate generally to jack-up rigs
include the LeTourneau patent 4,722,640; Thomas patent 4,627,768, the Hotta patent
4,589,799, the Grzelks patent 4,505,616; and the Colin patent 4,482,272,

15 A patent that illustrates the elevating and lowering of a jack-up rig in a marine
environment is the Thomas patent (see Figures 4a-4f) number 5,224,798, entitled
“OVERLOADING DEVICE FOR A JACK-UP OIL PLATFORM AND PLATFORM
INCLUDING THE DEVICE".

Each of these jack-up type platforms presents a unique problem for the user,

20  namely that of lack of space. Jack-up rigs are normally used in oil and gas well drilling.
The deck of such vessels is thus required to carry a derrick for oil and gas well drilling
operations, racks of drill pipe for use in the oil and gas well drilling operations, drilling
mud and related chemicals that are used in the drilling operation as well as pumps,
motors, fuel supply and the like. In short, space is in high demand on a jack-up rigs.

25 One of the essential elements of a lift boat is a lifting crane that can be used to lift
supplies from its own deck, work boat, supply boat or the like, and place those supplies
on the platform. Some years ago, a patented crane apparatus was designed to fit over the
jeg of a smaller sized lift boat wherein the leg was of a cylindrical pipe configuration.
The Gordon patent No. 4,417,664 disclosed generally the concept of mounting a crane

30  having a gantry and a boom about the leg of a lift boat.

Another patent that addressed the problem of mounting a crane on a jack-up rig
(lift boat) where there is limited space is the Gunther, Jr. et al. Patent No. 4,652,177.
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10 U S. Patent 4,813,814 entitled "LEG HOLDI NG DEVI CE FOR OFFSHORE
PLATFORM'. O her exanples of patents that have issued and rel ate generally
to jack-up rigs include the LeTouneau patent 4,722,640; Thomas patent
4,627,768; the Hotta patent 4,589, 799; the G zel ks patent 4,505,616; and
the Colin patent 4 482,272. 15 A patent that illustrates the

el evati ng ario PUP ng of a jack-up rig in a marine envi r onREHUSI649155¢
Thomas patent (see Figures 4a-4f) nunber 5,224,798, entitled "OVERLOADI NG
DEVI CE FOR A JACK-UP O L PLATFORM AND PLAFFORM | NCLUDI NG THE DEVI CE'. Each

of these jack- type platforns presents a unique problemfor the user, 20

nanel y t hat ofW@FB%%'@.‘“‘?}‘& wmeﬂéhedF‘i?"}&ﬁ"g‘m%‘dﬁ‘é‘éFE‘HWPf thed gas

well drilling; ' | rrick
9jackii SS iR Bdat)s Wdwels S64tSan ﬁrafngélﬁer& FW“‘XPB@ OhhPvelf!

for oil and gas well drilling operations, ractks o r or ‘'use in
the oi | and gdightweight conoesiand deps@ot-address the problem jof mguating azvery substantiadl crane

chem cal s t hat,age | iragg_ rdd LinRd:oner at d a I . ) tors,
fuel supply atr%1 t&h’gﬂfﬁ{e e.ké}l n swgrﬂté, ugg%cmeaﬁsﬂégn%hgﬁa‘)ggﬁngi(‘)‘gggRTd CK- up
rigs. 25 5  configutationgir largecylindsicat legs. R listoahis problencthat the piesatt iriventionlis f t i ng
crane that Ca'ﬁir?ﬁe&'%d tolift supplies fromits own deck, work boat,

supply boat or € like, and place those supplies on the platform Sone
years ago, a patented crane apparatus was designed to fit over the leg of a

smal l er sized | |f t was of a cylindrical pipe

configurati onwmaﬁul 664 di scl osed generally the

concept of mountinghg grestRE invention solves the prior art problems and shortcomings of
providing a lift crane apparatus that can be used on large jack-up rigs or lift boats, even

10  the type that have truss style triangular legs with toothed racks on the legs and with
separate jacking towers for each of the toothed racks.

The present invention provides a jack-up type marine vessel for use in a bohy of
water having a sea bed and a water surface. The apparatus includes a barge having a
deck with an upper surface and a plurality of generally vertical openings spaced about

15  the barge. Each of the vertical openings provides a channel through which one of the
legs passes during use.

A plurality of legs extends respectively through the barge at the vertical openings.
Each of the iegs is a truss-like leg having a plurality of vertical members, a plurality of
horizontal members, and a plurality of diagonal members forming a leg in the form of a

20  truss or cylindrical legs.

A plurality of elevating units is positioned respectively at the barge openings for
changing the elevation of the barge relative to the legs. Each of the elevating units is
positioned to lift the barge free of the water surface when the legs engage the seabed.

A ring beam is mounted on the barge deck about one of the vertical openings.

25  The ring being spaced radially from the vertical opening and its elevating unit. The ring
beam is Tee shaped in radial cross section and provides upper and lower bearing surface
portions.

A crane gantry extends about a selected one of the legs and the adjacent elevating
units. The ring is thus spaced from the structure of the jacking or elevating units and the

30  associated leg thus deriving its structural integrity from the barge deck and/or
substructure. The gantry has front and rear portions. A boom is pivotally mounted to the
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30 having a gantry and a boom about the leg of a |ift boat. Another
patent that addressed the problem of nounting a crane on a jack-up rig
(lift boat) where there is linmted space is the Gunther, Jr. et al. Patent
No. 4,652, 177. WO 97/ 23402

PCT/ US96/ 19155 -3- This patent proposes to nount the crane on the jacking
structure woO9783462ng tower of the jack-up rig (lift boat).rdhwsssesiss such an
arrangenent presents a support for only very |ightweight cranes and does
not address the problem of nmounting a we¢¥y substantial crane on a nuch

| arger jack-up rig wherein the |l egs each have a truss-like triangular 5
confi gur at i dirorapobtiomg thegantrglri cal legs. It is to this problemthat the

present invention,i irected.. SUMWARY, OF T .NVENTL.ON:, The presgnt

i nvention sol ves ?I‘?@”ﬂﬂgﬁo FbeRpm s antyor W&'I_Eﬁé?’{%g‘f\ﬁ“ﬁgge‘(}?%@%d&g?%g a
lift crane opptiombfihe iy teasfebatl 36 theihg abtheSing dpfer bRarirgltrfade. | i ft boat s,
even 10 the type that h éfné;rus,s style triagngular, legs wth toothed racks

on the |egs and whPHTEEpS besringsgfid{as pthes fhigtion sedution devices on theifesd r acks.
gggypgfesgnt POMEHEE BE gRItAMrESRr Rall 86 Hretiglay NG IS bBGingSaTRle O Use ina  ~
Rigging is providing for interfacing the gantry and the boom. The rigging
includes for examples sheaves and a plurality of wraps of wire rope.
The gantry and boom are rotatable upon the ring and independently of the leg and
its elevating unit. The ring is structurally anchored to the barge and independently of the

10 leg and its elevating unit.

BRIEF DESCRIPTION OF THE DRAWINGS: .
For a further understanding of the nature and objects of the present invention,
reference should be made to the following detailed description, taken in conjunction with
the accompanying drawings, in which Tike parts are given like reference numerals, and
15  wherein:
FIGURE 1 is a perspective view of the preferred embodiment of the apparatus of
the present invention;
FIGURE 2 is a fragmentary sectional view of the preferred embodiment of the
apparatus of the present invention; |
20 FIGURE 3 is another fragmentary perspective view of the preferred embodiment
of the apparatus of the present invention;
FIGURE 4 is a elevational view of an alternate embodiment of the of the
apparatus of the present invention;
FIGURE 5 is top view of the alternate embodiment of the apparatus of the present
25  invention; and
FIGURES 6-7 are fragmentary views of the alternate embodiment of the

apparatus of the present invention.

30  includes a barge or hull 12. The barge 12 provides a deck surface 13 for workers and
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wat er having a sea bed and a water surface. The apparatus includes a barge
~having a deck with an upper surface and a plurality of generally vertical

openi ngs spaced about 15 t he barge. Each of the vertical openings

provi des a channel through which one of the | egs passes during use. A

plurality ofl egs extends respectively through the barge at the vertical

openi ngs. EXMh7%4he |egs is a truss-like I'eg having a pl uPEF{US§e/198ss

vertical nmenbers, a plurality of horizontal nmenbers, and a plurality of

di agonal menbers formng a leg in the forfirof a 20 truss or cylindrical

|l egs. A plurali t‘}é?of gl evating units is positioned regpectively at the
bar ge openi ngtawiIpent., Bagge 2 prawides & phralisy, olyvervically gxtending ehagnely or openings

| egs. Each of ]&Q&h%ﬁﬁé?g%mtt&t&ﬁsag%g@gd to lift the barge free of

the water surface when egs engage the bed. A ring beamis nounted

on the barge deck E#rbulegdndiuds atpiuralityr off longitwijmelly extendith beamsThe:18.i Eachei ng
boam i s Tee. o RURHTE 153a'tal BloRENDE 159 plepalfolf. bt BB 8" ot "
beari ng s&rf acfthe tomgitadisal beam 16418, lymizbntal beatns 20 sandfitiagonsl beshe?3.ed one of
Structure of the | DRI 2EPE bt s eepesiivet il g plomtiy SEhgtuteal o
thus derivi ngbédn® F6-18iahd Rl tobihed ks ML 10Meiebs. T9pidally ttekelVABAS it is a
substructure. ,The gantry has f Eu?anl} and rear portions. A boomis pi vczt ally
mount ed to t pdriven pinion gear (or a p ty of such gears) that engages the toothed 19-21
respectively.
10 Ring beam 27 is & circular supporting beam ring that extends about and is spaced
from leg 15 and its plurality of elevating units 24-26. Ring beam 27 is welded or bolted
to barge deck 13. An inside surface 28 of the barge deck 13 extends between the inside
of ring 27 and the leg 15, its opening 14, and the elevating units 24-26. The remainder
of the deck is designated in the drawings as the outside surface 29, that portion beyond
15  the periphery of ring beam 27.

Crane 30 can be a double lifting boom 31 that includes boom sections 32-33. The
boom 31 has a boom free end 34 that elevates and lowers a main hook 35 and an
auxiliary hook 36. Lifting lines 38, 39 are rigged to the hooks 35, 36. The inner end of
each boom 32, 33 mounts on ring beam 27.

20 Crane 30 includes a gantry that has a rear vertical frame and side vertical frames
42. The gantry 40 is comprised of a pair of primary diagonal members 44. The gantry
also is comprised of vertical members 46, 47 horizontal member 48, secondary diagonal
members 49.

The boom hoist double dangling sheave assembly 50 rigs between boom 30 and

25  sheave assembly 51. Rigging lines 52-53 extend from double dangling sheave assembly
50 and double gantry sheave assemblies 51 as shown in Figure 1. Double boom hoists
54 are rigged using rigging S5, 56 to double gantry sheave assemblies 51. Double main
hoist 43 includes two powered winches as shown in Figure 1 for powering main lift lines
38, 39

30 The gantry 40 rests and rotates upon ring 27. This is accomplished by a plurality
of skid bearing rollers 58 and/or other friction reduction devices (see Figures 2-3) and
a plurality of hook rollers 59 (see Figures 2-3) and/or other friction reduction devices.
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WD 97/ 23402 PCT/ US96/ 19155
-4~ front portion of the gantry. A plurality of roller bearings and/or
other friction reduction devices on the front portion of the gantry
transfer load to the ring at the ring upper bearing surface. A plurality of
roll er bearings and/or other friction reduction devices on the rear 5
portion of wWoe72pae?try transfer load to the ring at the | owecriusssiong
surface. Rigging is providing for interfacing the gantry and the boom. The
rigging includes for exanples sheaves asé~a plurality of waps of wire
rope. The gantry and boom are rotatable upon the ring and i ndependently of
the | eg and Theskid bemingrollens 58 bedf oa the wpper surfate 2TA of rihg 37.aThdsookGoliérs t he

barge and in endent | fthe 1 its ele ing unit. BRIEF

DESCRI PTI ON g%@%%@ﬁ%&%#%%ﬁ&f&é% ng of the nature and
obj ects of the prB&e31iiopiootaily bonnected ¢ pifrySI0Qit bomthesl e coedttns 60) | owi ng
detail ed descri_ptiqn, ken in conjunction with the_acco a%ieng dr aw ngs,

in which Ikl Ba’meéi%ﬁ‘!téa Vg dbe plugality baaging Follers3f fseq Figure 3 sanipedQi n:
FIGURE | 51 S hcRiBEsSPRIHZONE] BeaRiig RbmbRS A RERG InEHRALIBR & gdnll§ 4BRPAr At US

of its front end portion and the piurality of skid bearing rollers 58. At the rear of gantry 40,
surface 27B of beam 27 defines an interface between the gantry 40 and the plurality of
hook rollers 59 {see Figure 3). Gantry 40 and all of its rigging is spaced radially away
from and clears both the leg 15 and its elevating units 24-26.

10 Figures 4-7 show an alternate embodiment of the apparatus of the present
invention designated generally by the numeral 64. Lifting crane 64 is shown positioned
upon a jack-up rig 11 that includes a barge portion 12 having a deck surface 13. An
opening 14 in the deck accommodates an elongated leg 15 as with the preferred
embodiment. Elevating units 66 can be used to raise and lower the leg 15 relative to the

15  deck 12. Typically, such jack-up rigs 11 include three legs, each leg being triangular in
shape as shown in Figure 5. However, the legs may be cylindrical.

In the embodiment of Figure 4, a ring beam 65 is provided, spaced radially from
and surrounding the leg 15 and its elevating units 66. A cylindrically shaped gantry 67
extends between the ring beam 65 and an upper ring beam 68. A crane boom 69 rotates

20  uponthebase ringbeam 65. Both boom 69 and gantry 67 are free of leg 15 and elevating
vnits 66. Winch 70 rotates upon the upper ring beam 68 as shown in Figures 4 and 7.
The winch 70 is rigged to one or more pulleys 71, 72 using rigging lines 73, 74. Lifting
line 75 supports hook 76. Hoist 89 powers fifting line 75. Lifting line 77 supports lifting
hook 78. The boom 69 has a free end 79 and a base or proximal end 80 that is pinned

25  and thus pivoted with respect to traveling bearing assembly 81 (see Figure 6). The
bearing of assembly 81 has multiple roller bearings 82 that rest upon a bearing surface
83 of the base ring beam 65 as shown in Figure 6.

In Figure 7, winch 70 is movably mounted upon upper ring beam 68 that sits upon
cylindrical truss 67. Roller assembly 85 carries a plurality of bearing rollers 86 and a

30  plurality of hook rollers 87 as shown. The bearing rollers 86 bear against the upper
surface 88 of upper ring beam 68. The hook rollers 87 bear against the under surface 89
of upper ring beam 68.
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the present invention;, FIGURE 2 is a fragnentary sectional view of the
preferred enbodi nent of the apparatus of the present invention; 20

FIGURE 3 is another fragnentary perspective view of the preferred

enbodi mrent of the apparatus of the present invention; FIGURE 4 is a

el evational view of an alternate enbodi nent of the of t he apparatus of the
present i nveMPPHR49EI GURE 5 is top view of the alternate enPEHUSMSHOISST t he
apparatus of the present 25 invention; and FIGURES 6-7 are fragnmentary
views of the alternate embodiment of the ~dpparatus of the present

i nvention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT: As shown in
Figure 1, |ifting apsdelawiss wbleliststhe partsnumbersiand parts desqiptipny asgsed hartint 30

i ncl udes a bar B%SZanaEKEQIQ?& e 12 provides a deck surface 13 for
wor ker s and ng‘?%‘% 8

PCT/ US96/ 19155 -5- equi pnent. Barge 1PARTSLIS® a plurality of vertically

ext endi ng channel s ﬁhﬁ&s&tngs Descripti
) 5 10 lifting apparatus

11 jack-up rig
12 barge
13 barge deck surface
14 opening

10 15 leg
16 longitudinal beam
17 longitudinal beam
18 longitudinal beam
19 toothed rack

15 20 toothed rack
21 toothed rack
22 horizontal beam
23 diagonal beam
24 elevating unit

20 25 elevating unit
26 elevating unit
27 support ring
28 inside surface
29 outside surface

25 30 crane
31 double Jifting boom
32 boom section
33 boom section
34 boom free end

30 35 main hook
36 auxiliary hook

38 lifting lines

o i areei
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14 each having a leg 15 that extends therethrough. Each |eg includes a
plurality of longitudinally extending beans 16-18. Each | ongitudi nal beam
16-18 has a toothed rack 19-21 respectively. The leg 15 is conprised 5 of
t he | ongi fudi nal beam 16-18, horizontal beans 22, and di agonal beans 23.
Etevating units 24-26 are associ ated respectively with the plurality of

| ongi t udi Mo dseadme 16- 18 and the toothed racks 19-21 ther esgwrusasndvssl |y,
the elevating unit is a driven pinion gear (or a plurality of such gears)

t hat engages the toothed racks 19-21 respectively. 10 Ri ng beam 27
is a circular supporting beamring that extends about and is spaced from
leg 15 and its plurali3¥y of elevating uni tifliigding®. R ng beam 27 is wel ded
or bolted to barge deck, K 13. An inside surface 28 of the barge deck 13

ext ends between the in®¥de of ring 27 and ##& | eg 15, its opening 14, and
the elevating units 244p6. The remai nder GharlveRicdEFdme S designated in the
drawi ngs as the outside surface 29, that portion beyond 15 t he periphery
of ring beam 27. Crane430 can be a doubl e sidefvetticgl fiamem 31 t hat i ncl udes
boom secti ons 32-33. The boom 31 has a bo -rﬁPgs 4 that elevates and

| ower s asmai n hook 35 gﬁd an auxiliary ho%"@%ﬁtl tlt%g lines 38, 39 are
rigged to the hooks 3544 36. The inner end psimagedingdpelomeBber 33 nounts on
ring beam 27. 20 46 Crane 30 incl ud%@ﬁ}g‘g that has a rear
vertical frame and side vertical frames 42. e ééﬂn&?ry 40 is conprised of a
pair of primary di agond? nenbers 44. The ogerticalimember

43 horizontal members
10 49 secondary diagonal member
50 double dangling sheave assembly
51 double gantry sheave assembly
52 rigging
53 rigging
15 54 double boom hoists
55 rigging
56 rigging
57 double main hoists
58 _ skid bearing rollers
20 59 hook rollers
60 pinned connection
61 pinned connection
62 horizontal bearing member
63 horizontal bearing member
25 64 lifting crane
65 ring beam
66 elevating unit
67 gantry
68 upper ring beam
30 69 boom
70 winch

71 pulley



also is conprised of vertical nmenbers 46, 47 horizontal menber 48,
secondary di agonal nenbers 49. The boom hoi st doubl e dangling sheave
assenbly 50 rigs between boom 30 and 25 sheave assenbly 51. R ggi ng

| i nes 52-53 extend from doubl e dangling sheave assenbly 50 and doubl e
gantry sheave assenblies 51 as shown in Figure 1. Doubl e boom hoists 54 are
ri gged usi n§¥@PY##g 55, 56 to doubl e gantry sheave assenbl PEEUSH/19155ubl e
mai n hoi st 43 includes two powered wi nches as shown in Figure 1 for
powering main lift lines 38, 39. 30 ~9- The gantry 40 rests and
rotates upon ring 27. This is acconplished by a plurality of skid bearing
roll ers 58 and/or other?3riction reducti onPulleyi ces (see Figures 2-3) and a
plurality of hook rollegs 59 (see Figures or other friction
reducti on devi ces. V\8997/ 23402 %g%gﬁﬂgy

PCT/ US96/ 19155 -6- The ®i d bearing roIIer$m§ﬁghnar on the upper surface
27A of ring 27. The hook . rollers 59 bear nst undersurface 27B of beam
27 (see Figures 2-3). Boom 31 is plvotally Bted to gantry 40 at boom
heel pin ®onnections 6076 61 i medi ately abmwakthe plurality bearing rollers
58 (see Figure 3). The gﬁntry 40

lines
78 hook
79 free end
80 end
10 81 bearing assembly
82 rolier bearings -
83 bearing surface
84 flange
85 roller
15 86 roller
87 roller
88 surface
89 hoist

Because many varying and different embodiments may be made within the scope
20  of'the inventive concept herein taught, and because many modifications may be made in
the embodiments herein detailed in accordance with the descriptive requirement of the
law, it is to be understood that the details herein are to be interpreted as illustrative and
not in a limiting sense.

What is claimed as invention is:
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5 includes a horizontal bearing nmenber 62 that defines the interface

between gantry 40 at its front end portion and the pl urzﬂu[un” |

bearing rollers 58. At the rear of gantry 40, surface I”"l
6f mo *

defines an interface betweepthe-gantry—=46 a.%*!the pluralitty

rollers 59 (see Figure 3). ihmmwéMTaﬁdSé‘EENo its rigging is spaced

radi al |y awég 912382 and cl eakis bot REFRACEBg 15 And its el evwi'luspsﬂnisss
24-26. 10 Fi gures 7 rernat e enbodi nent of the
apparatus of the present invention designated generally by the nuneral 64.
Lifting crane 64 is shown positioned upgp.a jack-up rig 11 that includes a
bar ge pgrtion 12 havi n? S Fecklgurfacgt ﬁSt hAn op;ani ngd14ni)ndft he 1(::Ieck
acconmoda esgm%pnga ed | eg as w e preferred enbodi nent.

El evating units can be used to raise and |lower the leg 15 relative to
the 15 31deck 12. LTypAdadktup typemarigensisseipomprisingll i ncl ude three | egs, each
| eg being triangular [\ s .Sho In.Figure 5. However, the | egs may
be cyli n%ri cal. In thglenggggﬁﬁ?%%f‘dﬁw@“g‘?pﬂwﬁﬁ%\gam 65 i s provided,
spaced r adi ahlplurilitpof gentrallyi vertica) dpeningsispaded gbolib tiebdrgef S el evating units 66.
A cyli n_d%i cgl |y Zgapi gagé,li% 67 tgglt ends b ééeﬁguég&?r' nge?pigtg]egqi g;mdegg1
upper rifg beam 68. ra B Ficaly

65. Bot hsboogpéhgsnd gantry 67 are free of leg 15 and el evating units 66.
Wnch 70 rotates upon the upper ring heam 68 as shown in Figures 4 and 7.
The winch 70 is rigge® to“BﬁB‘?'SWMU%PWﬁSWQQ“TESMQﬂ@gbﬁ‘ge_ﬂii nes
73, 74. Bift] ' ?&&u@ﬁgmmﬁd@mm@%’ rERHRONEHE 1dgs| &d e 75.
Lifting Ii neu{%oé;ng%%rts_ liTting hook 78. The boom 69 has %a#s'f%dgfen,é‘WN and
a base o8 pr elevatng units being pR 4o Bt theebarge free of the water surface when the legs

9  engage the seabed;
10 d) a ring beam mounted on the barge deck about one of the vertical
11 openings spaced radially away from the vertical opening and its elevating unit, said ring

12  having upper and lower bearing surface portions;

13 ¢} a crane gantry that extends about a selected one of the legs and
14  adjacent elevating units, said gantry having front and rear portions;

15 f)  aboom pivotally mounted to the front portion of the gantry the boom
16  having rigging for lifting objects that transfer 2 boom load to the boom via the rigging;;
17 g) a friction reduction device on the front portion of the gantry for
18  transferring at least some of the boom load to the ring;

19 h) a friction reduction device on the rear portion of the gantry for
20  transferring at least some of the boom load to the ring at the ring lower surface;

21 i)  the rigging including a lifting hook for holding objects to be lifted;
22 and

23 j)  the gantry and boom being rotatable upon the ring independently of

24  the leg and its elevating unit, said ring being structurally anchored to the barge, and
25  independently of the leg and its elevating unit,

1 2. The crane apparatus of claim 1 wherein each of the legs is a truss,
1 3.  The crane apparatus of claim 1 wherein each of the legs is cylindrically
shaped. e
This Sheet Iiisllﬁe\ﬁlli‘e\ilird
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25 and thus pivoted with respect to traveling bear| n assenbl y 81 (see
Figure 6). The bearing of assenbly 81 has nmultiple roI umﬂn hat
rest upon a bearing surface 83 of the base ring beam 6 “"ﬂ gﬂgure
6. In Figure 7, winch 70 is novably BT upper i ng b'earh

sits upon cyllndrlcal truss 67=—R E@W carries a plurality of
beari ng rol '¥e87/@80oand a 30 LY Atebook riol | ers 87 ®eTaisesunssThe
bearing rollers 86 bear agains ppet=sHrf ace 88 of upper ring beam 68.
The hook rollers 87 bear again The under surface 89 of upper ring beam
68. WD 97/ 23402 -11-

PCT/ US96/ 19155 -7- The following table lists the parts nunbers and parts
descriptions as used herein and in the draw ngs attached heret 0. PARTS LI ST

Part Nunber Description 5
lifting apparatus #1 The crane apparatus of claim dcwheggin rthegnqszbeam is a circular ring

bar ge 2 having a tee shaped verticat cross section.
1 5.  The crane apparatus of claim 1 wherein the gantry is a truss.
1 6.  The crane apparatus of claim 5 wherein the gantry is a truss having diagonal

and horizontal side members and a rear gantry portion that joins the side members.

7. The crane apparatus of claim 5 wherein the gantry is a truss having upper
2 and lower spaced apart circular portions, the upper circular portion defining the ring
beam, .

1 8.  The crane apparatus of claim 7 wherein the boom is mounted to the ring
2 beam at the upper circular portion of the gantry.

9.  The crane apparatus of claim 1 wherein the friction reduction device is
comprised of a plurality of bearing rollers at the front portion of the gantry that bear on
3 the upper bearing surface porﬁon.

10.  The crane apparatus of claim 1 wherein the friction reduction device is
2 comprised of a plurality of rollers at the rear portion of the gantry that bear against the
lower bearing surface portion.

11. A jack-up type marine vessel for use in a marine environment having a
water’s surface and a seabed comprising:
a)  abarge having a deck with an upper surface and
a plurality of generally vertical openings spaced about the barge;
b)  a plurality of movable legs, each extending through a barge vertical
opening,

S o O b W N e

c) a plurality of elevatmg units posxtxoned respectively on the barge at

i i i




ig ' . bar ge deck surf 14 openi ng
I o'ngi t udi nal beam 17 mumm mlﬂ “I" "m " '"l .
| ongi t udi nal beam 19 e Hs o

20 t oot hed rack 21 t oot hed rack
22 WO 97/23402 hori zontal beam 23 PCTAUSYGHDERFON Al
beam 24 el evating unit 20 25

el evating unit 26 -l®vating unit 27

support ' ring 28 I nsi de surface 29

out si de sur f ghesesidal opemngs for changing 3he elevation ofthe legs relative to the(Wadghts each of
doubl e | §f ti i cli)ogun!]‘g units being powered to lift the barge ?ﬁwt L2 water's surface when the
10  legs engage the underlying seabed;
11 d) a ring beam mounted on the barge deck about one of the vertical
12  openings, the ring beam being spaced radially away from the vertical opening and its
13 elevating unit, said ring beam having upper and lower bearing surface portions:;
14 e) a crane gantry that extends about a selected one of the legs and
15  adjacent elevating units, said gantry having front and rear portions and being spaced
16  radially away from the leg and its elevating unit;

17 f)  aboom pivotally mounted to the front portion of the crane gantry, the
18  boom having rigging for lifting objects that transfer a boom load to the boom via the
19 rigging; X

20 g) a plurality of friction reduction devices on the front portion of the

21  gantry for transferring at least some of the boom load to the ring as the gantry rotates
22 relative to the barge;

23 hy a plurality of friction reduction devices on the rear portion of the
24  gantry for transferring at least some of the boom load to the ring at the ring lower surface
25  asthe gantry rotates relative to the barge;

26 i)  the rigging including a lifting hook for holding objects to be lifted;
27 and
28 j)  the gantry and boom being rotatable upon the ring independently of

29  the leg and its elevating unit, said ring being structurally anchored to the barge, and
30  independently of the leg and its elevating unit,
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boom free end

mai n hook 36

lifting Iines

boom secti on 34

35

33
30

WD 97/ 23402

lifting lines 40

rear vertical franme 42

auxi liary hook 38
PCT/ US96/ 19155 39

gantry 41
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51

doubl e gantry sheave assenbly 52

rigging 53 rigging 15 54
doubl e boom hoi sts 55 ri ggi ng 56
ri gging 57 doubl e main hoists 58
skid bearing rollers 20 59 hook
rollers 60 WO97/23402 pi nned connection 61 PCT/US96/19155
pi nned connection 62 : hori zontal bearing nmenber 63
hori zontal bearing nmenber 25 64
lifting crane 65 - ring beam 66
el evating unit 67 gantry 68 upper
ri ng beam 30 69 boom 70
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71 pul | ey WO 97/ 23402

PCT/ US96/ 19155 -9- 72 pulley 73

rigging lines 74 ° rigging lines 75

lifting line 5 76 hook 77

i nes 78 hook 79 %nggg@q 0
end 10 WO 97/23402 81 beari ng asseJ y 5§
roll er bearings 83 beari ng surface 84

fl ange 85 rol | er
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15 86 roller 87

rol-ler 88 ) surface 89 hoi st
Because nmany varying and different enbodi nents may be nmade within the scope
20 of the inventive concept herein taught, and because many nodifications
may be made in the enbodiments herein detailed in accordance with the
descri pti veweessenent of the law, it is to be understood PFHAYSAYSHet ai | s
herein are to be interpreted as illustrative and not in a limting sense.
What is clainmed as invention is: 10 CLAIM5 1. A jack-up type marine
vessel apparatus conprising: a) a barge having a deck with an upper surface
and a plurality of generally vertical openings spaced about the barge; b)

a plurality of legs extending through the barge at the vertical openings;

c) a plurality of elevating units poshkgoned respectively on the barge at
t he
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openi ngs for changing the elevation of the barge relative to the |egs, each
of-the elevating units being powered to |ift the barge free of the water
surface when the | egs engage the seabed; d) a ring beam nounted on the )
barge deck about one of the vertical openings, spaced radially away from
the vertical opening and its elevating unit, said ring havi nd

| oner beari MOP3UF¥&K e portions; e) a crane gantry that extgﬁﬂgggggﬁg a

sel ected one of the | egs and adjacent elevating units, said gantry having
front and rear portions; f) a boompivotally nmounted to the front portion
of the gantry, the boom having rigging for lifting objects that transfer a
boomload to the boomvia the rigging; g) a friction reduction device on
the front portion of the gantry for transferring at |east sonme of the boom
load to the ring; h) a friction reduction device on the rear portion of
thre gantry for transferring at | east sé&ff e of the boomload to the ring at
the ring lower surface; i) the rigging including a lifting hook for hol ding
objects to be lifted; and t he gantry and boom bei ng rotatable upon the
ring i ndependently of t J}é@¢énd its elevating unit, said ring being
structurally anchored y¥0 {Re

i

/% ’
AT 77 7 A

AN
77
ll

89 |\l
. 6B 87

- //// S

rlG. 7

LA R L R A A S E AR ERETEEL L o 2 o s o L R et e e B R R R R R R R T 2 e D L ok et b A R A



b~argé 2. THe apparat us of claim1l wherein each of the legs is a truss. 3.
The apparaftus of ¢claim1 wherein each of the legs id R?PLA }&ﬁks ped.
& avi ng

4. The appar erein the r| ng beam g (a0 hiar]

a tee ShaDEClmHmnllﬁuﬂimu\gctlon . The appgrdtus of claim
wherein the gantayu S®ra §russ : The__ﬁpparat us of |cljai & PJUNHEI n |t he
gantry is a truss having diagonal and horizontal si de jnenbers and ajr ¢ar
gantry po n that joins the side nenbers. 7. The |apparatus of claifp5
wher ei n?ﬂ:@&"g%ntry is a truss having upper and | owerl_spaced apari circgul ar

portionsy, tejadRARS J:ﬁﬁfﬁé@@é&lla@f,aée&hbmoaq:ﬁéaﬁgrlng beam 8. The
appar atus of cl ai m erein the hogomis nounted to {he rla.b(gg é;Eam at _the
Y

upper circulBhr BAATESRapme 3 degh Mith angipperRuriacs aPLax genetil¥r ei n

the friction redé%hpapgﬁﬁgggpa&@mﬂﬁl@cb Ee-a plurality of bearing
rollers at the front portjion of the gantr at bear on the upper, bearing
surface por t) ona plurality of legs extending throug the barge at the vertical openings;

c) a plurality of elevating units positioned respectively on the barge at the
openings for changing the elevation of the barge relative to the legs, each
of the elevating units being powered to lift the barge free of the water
surface when the legs engage the seabed;

d) a ring beam mounted on the barge deck about one of the vertical
openings, spaced radially away from the vertical opening and its
elevating unit, said ring having upper and lower bearing surface
portions;

e) a crane gantry that extends about a selected one of the legs and adjacent
elevating units, said gantry having front and rear portions;

f) a boom pivotally mounted to the front portion of the gantry, the boom
having rigging for lifting objects that transfer a boom load to the boom
via the rigging;

g) a friction reduction device on the front portion of the gantry for
transferring at least some of the boom load to the ring;

h) a friction reduction device on the rear portion of the gantry for
transferring at least some of the boom load to the ring at the ring lower
surface;

i)  the rigging including a lifting hook for holding objects to be lifted; and

j)  the gantry and boom being rotatable upon the ring independently of the
leg and its elevating unit, said ring being structurally anchored to the

barge.
2. The apparatus of claim 1 wherein each of the legs is a truss.
3. The apparatus of claim 1 wherein each of the legs is cylindrically shaped.

4. The apparatus of claim 1 wherein the ring beam is a circular ring having a tee

shaped vertical cross section.



10. The apparatus of claim 1 wherein the friction reduction device is
conprised of a pluarality of rollers at the rear portion I t
PLACENINT (ST,

bear agai ring surface portion. 11. A jJACk—upoty

vessel fomu&i Hﬂml E envi ronment having a water'g gurface and a

seabed conprl sl ng. s a=parge having Bldeck with an ugpdr 2ut3UNa99d|a
h

plurality of generally vertical openings spaced about t barge; b) a

plurality of novable |eqgs, .each extendi ng through a bardge vertical opéni pg;

c) a pl%r al PF)FP@Pr%‘iué\f%t iﬁ*(}!fgeﬁo & SHHEHIS REWSSt | ely—on-the harge ht

the vertical openings for changing the elevation of the legs relative to

t he bargg, each of the elevating units being powered to |ift the barge free
te

of the mThe apparatys ohelgimpe Whegeinethe gantry ds ghtraiss \having diagonal andy

ring beam myupieHtANsideenRanGsIBAH DAL SARLG pbﬂﬁoﬁ’%ta{?%iné)ﬁﬁei 5@, the
ri ng beam bei ng spaced radially away from the verti cal 2 openi ng and

its el evati MFMBEHS. said ring beam havi ng upper and | ower

7. The apparatus of claim 5 wherein the gantry is a truss having upper and
lower spaced apart circular portions, the upper circular portion defining the

ring beam.

8. The apparatus of claim 7 wherein the boom is mounted to the ring beam at
the upper circular portion of the gantry.

9. The apparatus of claim 1 wherein the friction reduction device is comprised of
a plurality of bearing rollers at the front portion of the gantry that bear on the
upper bearing surface portion.

10. The apparatus of claim 1 wherein the friction reduction device is comprised of
a plurality of rollers at the rear portion of the gantry that bear against the

lower bearing surface portion.

11. A jack-up type marine vessel for use in a marine environment having a
water's surface and a seabed comprising:

a} a barge having a deck with an upper surface and a plurality of generally
vertical openings spaced about the barge;

b} a plurality of movable legs, each extending through a barge vertical
opening;

c) a plurality of elevating units positioned respectively on the barge at the
vertical openings for changing the elevation of the legs relative to the
barge, each of the elevating units being powered to lift the barge free of
the water's surface when the legs engage the underlying seabed;

d) a ring beam mounted on the barge deck about one of the vertical
openings, the ring beam being spaced radially away from the vertical



beari ng surfﬁgc_é'_gorti_qng;,g_)_ﬂ a crane gantry thg HEEI sel ected
one of the Tegs and adjacent elevating units, sdid gantry havin ront and

rear portion ' d radially away fromith2 4 aayaweh i fsfel evating
unit; f) a bmm“mﬂﬂ]“m nted to the front poftion of the cfahe gantry,
t he boom havi mg eI ggi g fsor *l i fting odiects that tTanster a bpoom Load to
the boomvia the rigging; g a plurality of frikction reductionj(::l vices on
the front portion of th antry for transferri at | east sone of the boom
oad to the ri RPEnE ABAGIAFITAHRAEE: PRE Foth baiggast fipd lawer
plurality of frieringsixfgbecpdréidondevi ces on the rear portion of the gantry
for transferring at | east sone of%éshe boomload to the ring at the ring

| oner surfa¥e FLCHAME FRITY thatsetends abqutia geleptsdione efthsdegs snd adiacent gi ng

including a |ifdjen@idp0akitsOlsaltDlgdhly BAVBEI SohO aBE tddri SshtiodR0and bdihg
gantry and boom bei ng rotatabl e upon the ri I‘J% I ndependently of the |leg and
its el evating utiaced Zadiglly asgydeemdghsdeg and ity slgvatingenid to the bar ge.

f) a boom pivotally mounted to the front portion of the crane gantry, the

boom having rigging for lifting objects that transfer a boom load to the
boom via the rigging;

g] a plurality of friction reduction devices on the front portion of the gantry
for transferring at least some of the boom load to the ring as the gantry
rotates relative to the barge;

h) a plurality of friction reduction devices on the rear portion of the gantry
for transferring at least some of the boom load to the ring at the ring
lower surface as the gantry rotates relative to the barge;

i)  the rigging including a lifting hook for holding objects to be lifted; and

j)  the gantry and boom being rotatable upon the ring independently of the
leg and its elevating unit, said ring being structurally anchored to the
barge.
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(54) Title: JACK-UP RIG CRANE

(57) Abstract

A boat lifting crane (30) includes an
annular ring beam (65) mounted on the
barge deck (13) of a jack-up rig (11) about
one of the vertical openings (14) of the
tig that receives one of the legs (15) and
its clevating units (24, 25, 26). The ring
provides spacing away from the leg, its
opening and its elevating unit so that the
ring derives all of its structural integrity
from the barge or hull of the jack-up unit.
The ring provides upper (62) and lower (63)
bearing surface portions. A crane gantry
(67) extends about a selected one of the
legs and its adjacent elevating units of the
jack-up rig, the gantry having front and rear
portions. A boom (69) pivotally mounts
to the front portion of the gantry. Roller
bearings (58) and/or other friction reduction
devices on the front portion of the gantry
transfer load to the ring upper surface. Hook
rollers (59) and/or other friction reduction
devices on the rear portion of the gantry
transfer uplift load to the ring at the ring
lower surface. The ring and the gantry
are sized and shaped so that the gantty can
rotate fully about the leg without interfering
with the operation of the leg nor with the
structural integrity of the jack-up units used
to elevate the leg.
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