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.Fi el d and Background of Invention [ on] The invention is generally rel ated
to the storage of flexible product such as flexible pipe and cabl e and,
drore particularly, to the use of multiple reels for_storage of .such

fl exi ble product on a vessel and for laying the product on the sea fl oor.

[ 0002] For the |l aying of product such as flexible pipe Omlllmmmm“ﬂm“ee sea
fl oor, the product has been wound onto a |arge reel on vesse
t hen salls to the location for laying the product and sl ow ys9ives al ong
the intended sea floor path for laying the product as the reel is rotated
to rel ease the product. Rotation of the reel requires a drive arrangenent
capabl e of handling the weight of the reel and the product and also

mai ntai ning a certain mni num anount of tension on the pr

| ayi ng operations. [0003]1n some instances, such as for f m(ﬂ% ,%ﬂlct of
cable or flexible pipe, multiple snaller reel s have been Ioa

product at the point of manufacture, transported on the-spal+6¥%8els _and
stored on the deck of the vessel. [0004] One di sadvantage of using nmultiple

smal | reel's is that they;Gogi% PROBIST REREEARIRIDGE

Field and Background of Invention

[0001] The invention is generally related to the storage of flexible product such as flexible
pipe and cable and, more particularly, to the use of multiple reels for storage of such flexible
product on a vessel and for laying the product on the sea floor.

[0002] For the laying of product such as flexible pipe or cable on the sea floor, the product
has been wound onto a large reel on a vessel. The vessel then sails to the location for laying
the product and slowly moves along the intended sea floor path for laying the product as the
reel is rotated ‘to release the product. Rotation of the reel requires a drive arrangement
capable of handling the weight of the reel and the product and also maintaining a certain
minimum amount of tension on the product during laying operations.

[0003] In some instances, such as for flexible product of cable or flexible pipe, multiple
smaller reels have been loaded with product at the point of manufacture, transported on the
smaller reels, and stored on the deck of the vessel.

[0004] One disadvantage of using multiple small reels is that they occupy a large amount of
deck space on a vessel where efficient use of deck space is important. Another disadvantage
is that multiple lifts are required to move the reels onto and off of the vessel as well as to
move the reels between the storage positions on deck and the laying position on deck. A
disadvantage of using large reels for flexible pipe is that the amount of pipe that can be
wound onto the reel may be limited to prevent crushing of the flexible pipe on the reel due to
the weight of the flexible pipe wound upon itself. Another problem with large reels is they
cannot be easily transported due to the complex logistics of finding equipment capable of

lifting larger reels and transporting these reels in the public way.
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deck space on a vessel where efficient use of deck space is inportant.

Anot her di sadvantage is that nultiple lifts are required to nove the reels
onto and off of the vessel as well as to nove the reels between the storage
positions on deck and the laying position on deck. A disadvantage of using
large reels for flexible pipe is that the amount of pipe that can be wound
onto the reel may be limted to prevent crushing of the flexible pipe on
the reel due to the weight of the flexible pipe wound upon itself. Another
problemw th large reels is they cannot be easily transported due to the
COMP! FodsPOT SU 8o Bk & Hlmggqgaﬁeéaa&!r%n%p&%& highobAEA S LGS and
transporting these reels Iint publi c way Therefore, It can be
seen t her eflgxsblapnodest of msseihbquamb@mnaﬂayamg@n@mnsmﬁshm oring flexible
product on vessels before and during |aying operations offshore. Summary of
I nventi on [0006] The present invention addresses the above need and is

di rect ed tSuremagelf Imentimmgenent on a vessel for storage and | aying of

flexi rodu fromthe vessal of e th I e sin
the kb art . Treamrpy e Fedfied HRIRER AR ind 8 dERed U5 SOSRLERIADS
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novel ty c characterize the vention a e Wi t cularity
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attained bé its use, reference is made to the acconpanying draw ngs and
descri pti vVBYR&PPEROM-or ning a part of this disclosure, in which a preferred

embodipgys Of (TR vaAMRTEdueEs bfSndvéltyushitiRtiRehcidBzé Bk uQ%ﬁﬁdd ¢ i@ butt Wieh
Dr awi ngs [0008]1I n t he acconpanyi drawi ngs, form ng ]part of this
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an elevation view of the invention on a vessel
reference is made to the accompanying drawings and descriptive matter, forming a part of

this disclosure, in which a preferred embodiment of the invention is illustrated.

Brief Description of the Drawings
[0008] In the accompanying drawings, forming a part of this specification, and in which

reference numerals shown in the drawings designate like or corresponding parts throughout

the same:
[0009] FIG. 1 is an elevation view of the invention on a vessel.
[00010] FIG. 2 is a plan view of the invention on a vessel.
[00011] FIG. 3 is an enlarged view of item 3 in Fig. 2.
[00012] FIG. 4 is a side view of the invention without the product storage reels.
[00013] FIG. 5 is an end view of the invention without the product storage reels.
[00014] FIG. 6 is a side view of the invention with the product storage reels.
[00015] FIG. 7 is an end view of the invention with the product storage reels.
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[00010]FIG 2 is a plan view of the invention on a vessel. [00011]FIG 3 is
an'enlarged view of item3 in Fig. 2. [00012]FIG 4 is a side view of the
invention without the product storage reels. [00013]FIG 5 is an end view
of the invention wi thout the product storage reels. [00014]FIG 6 is a side
view of the invention with the product storage reels. [00015]FIG 7 is an
end view of the invention with the product storage reels. owns]FIG 8 is a
side view of the invention on a vessel during |laying operation with two of
the product storage reels enptied. [00317]FIG 9 is a side view of the

| nvent ooy ¢f hat jid, ‘8§§£ QHETiew U eliMenfidn e vE A Hﬁxllij:%tgl %%er&t%n%ﬁ%o%f

product storage reel 1n position for layling prod scription of the
Preferred Heipodiuptestrragereqq@ipiisdseen in Fig. 1 and 6 - 8, the invention is

gener allol)é/ni] ndi C?Iheg iPY S[ELRLEOEHe ﬂl%%foﬂlthat illustrates rotation of the cartridge reel to

place a product storage reel in position for laying product.

Descriptioh of the Preferred Embodiments

[o0018] As seen in Fig. 1 and 6 - 8, the invention is generally indicated by reference numeral
10. Carousel product reel 10 is generally comprised of a cartridge reel 12 and a plurality of
product reels 14, means 16 for holding the cartridge reel 12 in a selected position and rotating
the cartridge reel 12 into a different position, and means 18 for selective, individual rotation
of each of the product reels 14.

[00019] As seen in Fig. 2 - 5, the cartridge reel 12 is a relatively large revolving structure
designed to receive multiple smaller standard product storage reels 14 that hold a flexible
product such as cable or flexible pipe. The reels used on vessels for storing and laying rigid
or flexible product typically can have a diameter as much as 11.4 meters. In the embodiment
shown the cartridge reel 12 is positioned vertically on the vessel 15 such that the hub 17 that
provides the central axis of rotation of the cartridge reel 12 is in a horizontal plane.
However, it should be understood that a horizontal reel arrangement of the invention may
also be used.

[00020] As best seen in Fig. 5 and 7, the cartridge reel 12 is preferably a hub and spoke like
structure to reduce weight and cost. A typical pipe or cable reel on a vessel has sides with a
‘large enough diameter on each side of the hub or axle to receive as much product as possible
and so that gear cogs on one or both sides will engage with one or more drive motors that are
in a fixed position on the vessel.

[00021] Because the invention is configured to lay product stored on the smaller product reels
14, the cartridge reel 12 of the invention may be provided with structural side members 20 of
a smaller diameter than those on a typical reel. The cartridge reel 12 is provided with a drive
ring 22, best seen in Fig. 4, 5, and 7, that extends circumferentially from the structural side
members 20 on one side of the cartridge reel 12 so as to engage with the drive motor 24 on

the vessel to rotate and hold the cartridge reel 12 in a selected position. One drive ring 22
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10. Carousel product reel 10 is generally conprised of a cartridge reel 12
and a plurality of product reels 14, neans 16 for holding the cartridge
reel 12 in a selected position and rotating the cartridge reel 12 into a
different position, and neans 18 for selective, individual rotation of each
of the product reels 14. [000193As seen in Fig. 2 - 5, the cartridge reel
12 is arelatively large revolving structure designed to receive nmultiple
smal | er standard product storage reels 14 that hold a flexible product such
as cable or flexible pipe. The reels used on vessels for storing and | aying
rigid or f At Ged 1 ILATRYER GRued

nmet er s. Lh%ﬁgqjeﬁvﬁgﬁ%?\%mgﬁ%v&%%%}éd%artr| gg ree é oosg%éti‘gne

verti cal I yredmeﬂhleylvatsethellﬁo@nthehs Hétand Htlee faettihfﬂkachlanodwm désvill havecent r al
axis of ro i f t rer i
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i nvention magom:lnsnoﬂues ths eukang 6 ﬁ)r(halal}nlgsthbeamc@eml 12 id-a gf:leci‘fﬁdawalt@n ahdhe
cartridge r ref I ub. an spoke | i ke structure to reduce
wei ght and” Ogagl e,&a?mpgereefﬁ té/aglrfgren 3 10eeI on a vessel has sides with a
| ar ge enezagh di Ehvaireduconelsaé Iarestlyplmlcstoragweedmbsedlfordidxeﬂet wodwt giches gablenich
product as ssible a eayr S ne o ot h, si de I ngage
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[ 00021] Bec auamg teared] N4 énplaceinitife fomndf Preeladtive hedddp tbdtmwcmtcsﬂle catrabdord he

smal ler pro reel s , .the c rtr e reel of. the inventio be
provi ded \/\,f’{j egfordﬁ‘iftr?ﬁl iI‘ E‘?rcfés gg angruse, TG HgP qEve B?agr?gtleprefeﬁ%ﬁ‘y? hose
on a typi cahndaafﬂeeldﬁheh&araﬁfypdageyﬁ@ehnthaoffﬁlomlﬁ&dsded with a dri ve ring 22,
best seen in Fi 4, 5, and 7 t extepds circunferenti I m t he
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due to therdaggdas Gdingaynl aRA1ADAG PFrodltelayngetsells irRdinklbgifif36éentinBig. €ach
product reel 14 will have a sefarate drive nechanismfor rotation thereof.

The drive #i dgepwdygideds |4 maygtse be nstadled ope gl fime eBR1s e Teds! 2tthe hreans
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rotation and h Ing the reel place in the formof a reel drive head
26 that | ofkdaying ¢f theprodushd. aThmpelcmeelt Heis prigfediby thle &l drive heph26 angkthe of

avai | abi | i E%dgaqgl Céqwetd@g éﬁﬁﬂncrﬂr ﬂlszf@r 1a2‘gg %d% o 0235?4 andgsd reel

drive head as ty Int eof ore | I n operation,
product redhscatidge eeel b’a@é@ldaln pesitionrby oy enghgseeni erthwqw ripg 3d@nd thegrikgch as

cabl e or fI@I Qigu%gotg%p%ehgf& 2§§&£§1 841 Nstal led onto a

cartridge ore catlon S at the cartridge reel 12,
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install ati on ont. roduct gsse 5. a in
Fig. 1. Th&Y P8%IP° °r°eee‘i%e Pi‘%fi“aybﬂ e%’ep"‘.‘dﬁé’ : I}I’m Sd‘er “"I“C r%e}sni‘* oﬁ?‘g
cartridge bﬂﬁidgﬂzEeel mamayserataltﬁanlylthensblabl{vesb Qmomtmebsle’hselcﬁremm e the vessel

(]:'gn![ ?nﬁ]é{ég]]?;;\i %g geef]n%éf 1y E,Le{aﬁceglgﬁw (I\N%Ct ﬁu &@g %lres:mg'vdédffr%;n ﬁ)lgtcz?rrtﬁdgg‘lrclae\{
12 for replacement with a full product reel 14. A crane or other lifting arrangement on the
vessel 15 is used during product laying operations for removal and installation of the product

reels 14 if additional product reels 14 are available on the vessel 15.



[ 00024] As seen in Fig. 1 - 3, the cartridge reel 12 is noved so as to
posSition a product reel 14 for laying of the product 28. The product reel
14 is rotated by the reel drive head 26 and the product 28 is guided by
equi pnent on the vessel 15 for laying the product 28 on the sea floor. The
cartridge reel 12 is held in position by the engagenent of the drive ring
22 and the drive notor 24 during the pay out of product 28 fromthe product
reel 14. [00025]As seen in Fig. 8 the cartridge reel 12 is rotated to nove
anot her full product reel 14 into position once the product 28 has been
pai d om whfle B2k LS bG8t Effimeh? i B¥RA 14t at ed
in ei '(t?ﬁtéorzf]g cl gg%ﬁg@&gﬁﬂg@%@g&gl ocC vt\?seadi?‘%ectlg{%né 4 (I)lbozé)?alAsl see}g in
Fig. 9, anofghqprgdyst,sduipmentder hotidontalyayd theeprednetmdy dsn hehsekartri dge reel 12
for r mentW.th . r r Liftl
. 1

arr andBiiaet on Thdhafel by SNE o e bve MELARRI B Be abd bE
renoval ankyingsdessl | ati on of the product reels 14 if additional product
reels 14 are avail.able on.the vessel 15, 00027] 1.t .shoul e_under st ood
hat . 10eBES et Rr ot R et mart R fit Sl P o Blpt 0F ! e
pr odugbgosequi prighetinfedtiohalse Zldvisahulliply swiagk hreelprodauchtedrfay insthBaiob entes ed.
[ 00028] The_i nv i 0 ovi des sever.al vant ages over  the.previoushy used
pi pe and cgﬁoég{%’ﬁ ’rr%eogaélélﬁsv N sz @?gﬁggioﬁ\%”n FoNn"Swi Sfeagf’f %v‘flﬁltp%eesnzatl%rr age of
mor e reel slift9fré@n a s@plevesai.ea/ f oot pri nt. Do no] The invention al so all ows
multiple stora rleel s.fio%&e lifted ordtiqstfal | at i on ogto, ar ermvacl from
the | 4990 vessarils fpegifis; sppodinents,angior dgaily gt the mysnuipn, byve-beel showy aic)) o
smal | er | i fidserifed@abova t6 ilptrate the apication of the principles of the invention, it is understood

that this invention may be embodied as more fully described in the claims, or as otherwise

known by those skilled in the art (including any and all equivalents), without departing from

such principles.



[ 00031] Wi |l e specific enbodi ments and/or details of the invention have been
shown and descri bed above to illustrate the application of the principles
of the invention, it is understood that this invention rmay be enbodi ed as
nore fully described in the clainms, or as otherw se known by those skilled
in the art (including any and all equivalents), w thout departing from such
principles. Cains Wiat is clainmed as invention is: 1. A reel arrangenent
on a vessel for storage and |laying of flexible product fromthe vessel

of fshore, conprising: a. a cartridge reel received on the vessel for

sel ectively controlled rotation thergop. . b. a plurality of product reels
rotatably received on and spaced around the cartridge reel, said product
reel s beih@h@hﬁﬂﬁmwdéﬂhNGh@weﬁer than the cartridge reel and designed to

receive t he h?%g%n@ﬁt (iqluac %ess 1 %or § sanIi ?%'Lr%e(%fgﬁ%gﬁete erlchErgltnl Lﬁgvéspeq

cartridge i eel ected positi1dn an e cartridge reel in
t he selecbﬁdupmsoﬁmmmmgzand d. means for selective, individual rotation of
each of the uct reels gel,a %|n11 wherein the

ngene C
means for ro:%?gﬁgegrﬁmﬁeﬂaPﬂw‘@ﬁg'car H%%g¥%8 aho&n%%l YOH conprises a
drive not dra piocabityedt pmdut:heelv esadlly tehat/edammgepacmﬂ arloumdme catridge dgb saide| . 3.
The reel arr e i.n the nean i dual potation
of each oPr({dﬁgtgr %Yegﬂ(n,% S?lgl qrén 88%&?‘& g e Carmldg% Fiev%mﬁ(éeéﬁn%dn%argege VS ﬁlf’ h each
product reehmaho&be reel arrangenent of cIa|n11 wherein the cartridge
reel is positioned on.the vesse ver orientation .that the
Contrar ot DR IPOIerusD stmdne bprietew iae FeERbE D dnite e ane.
cartridge reel in the selected posmon, and

d. means for selective, individual rotation of each of the product reels.

2. The reel arrangemenf of claim 1, wherein the means for rotating and holding the cartridge
reel in position comprises a drive motor mounted on the vessel that engages with the

cartridge reel.

3. The reel arrangement of claim 1, wherein the means for individual rotation of each of the

product reels comprises a reel drive head engaged with each product reel.

4. The reel arrangement of claim 1, wherein the cartridge reel is positioned on the vessel in a
vertical orientation such that the central axis of rotation of the cartridge reel is in a horizontal

plane.

5. A reel arrangement for storage and laying of flexible product from a vessel offshore,
comprising:

a. a cartridge reel received on the vessel for selectively controlled rotation thereon;

b. a plurality of product reels rotatably received on and spaced around the cartridge reel, said
product reels being smaller in diameter than the cartridge reel and designed to receive the

flexible product;



5. Areel arrangenent for storage and | aying of flexible product froma
vessel "of fshore, conprising: a. a cartridge reel received on the vessel
for selectively controlled rotation thereon; b. a plurality of product
reels rotatably received on and spaced around the cartridge reel, said
product reels being smaller in dianeter than the cartridge reel and
designed to receive the flexible product; c. a drive notor nounted on the
vessel that engages with the cartridge reel for selectively rotating the
cartridge reel into a selected position and holding the cartridge reel in
the sel ect 2driPOfloldr Mbun@AGn the vAsd1 8 effda¥ewhipald QRgagereol Bagachy pr oduct
reel for selective rotation thereof. 6__%he reel arrangenent of claimb5,
wher e t heoteting e crgeridgeereel intg @siclerish agsigan apd holdingethej cartedggereel wgthe
orientatgagngyﬁgﬁﬁgﬁ%dthe central axis of rotation of the cartridge reel is
al plane.

in a horizont
d. a reel drive head engaged with each product reel for selective rotation thereof.

6. The reel arrangement of claim 5, where the cartridge reel is positioned on the vessel in a
vertical orientation such that the central axis of rotation of the cartridge reel is in a horizontal

plane.



