'DEERWWTER LOWERI NG APPARATUS BACKGROUND OF THE INVENTTCN&*% el d
of ‘the Invention The invention is generally related to the ﬁéii&x r1g; '
underwat-er structural conponents for offshore production syst and nDre
particularly to the installation of such conponents in deep mgf?(XQJO
2. General Background The installation of underwater structural components
for offshore production systens, such _as tenplates, piles,
conductors, and tower bottom sections, has been acconplished using derrick
bar ge cranes. The tenplate is a tubular steel 15 framewor k t hat
serves as a piling and congpgpo yatidrd e, otk ISR formthat extends
fromthe sea floor up to approximately thlrty feet a ‘yé}the mudl i ne. The
pilings consist of large steel tubes mhlch secure the tenplate or the tower
bottom section to the sea fBACKGROY : g to as much 20
as six hundred feet Cbnductors are steel plpes mhlch are driven into the
s@ | t hr olgh Field: : st dhe tenplate that are used for drilling
wel I's. The tower botton1sect|on is the lower portion of a |arge offshore
platform The Rbst igvrentiiondis e¢nérallyl| relatedetovatbe tesphalaetiofS5of
piles, and conductors is the use. of cranes nounted on derrick barges.
Cranes ha¥® EEH&EFFySF¥H?¥%E§%nEPWRﬂnQHﬁﬁHﬁREt@ﬁfﬁh@eksPanduﬁﬁspndéwst@ms
bar ge craneé are not QUIEE g m% nder ter bl ocks. An advantage of the

n it ot {124

use of a &PEnBOFS PRAEHY Eq&Pﬁ allpgign pfnsheh CPBRPNRBS: ARe
to anotheae§¥sh%@br.
10 2. General Backaround

The installation of underwater structural components-for.
offshore production systems, such as templates, piles,
conductors, and tower.bottom sections, has been accomplished
using derrick barge cranes. The template is a tubular steél

15 framework that serves as a piling and conductor guide and
equipment platform fhat extends from the sea floor up to
approximately thirty feet above the mudline. The pilings consist
of large steel tubes which secure the template or the tower
bottom section to the eea floor and penetrete the soil to as much

20 as six hundred feet. Conductors are steel pipes which are driven
into the soil through gui@es connected to the template that are
used for drillieg wells. The tower bottom section is the lower
portion of a large offshore platform.

The most common means of installing underwater templates,

25 piles, and conductors is the use of cranes mounted on derrick
barges. Cranes have capacity limitations for underwater biocks
and most derrick barge cranes are not equipped with underwater
blocks. An advantage of the use of a crane is that it does not

require a load transfer from the crane to another system. A

9903182-%

30 JUN 1993



2- éisadvantage of using a crane is the restriction of the offshore
underwater installation to relatively light |oads and shal |l ow water due to
the capacity limtation of underwater blocks. Another disadvantage of using
acrane is that it ties up the 5 crane from doi ng other work during

| owering operations and limts the capability of the crane to provide

assi stance during energencies that my agd-se. A second installation neans
is a pulling system nechanismw th grippers and a traveling bl ock sheave
assenbly. A general 10 advantage of this systemis that it can handle
a heavi er disadven&age of aneingepecchne ipdihe hestirdetdion lof phlel iofif styoteem
and the pulling line. A disadvantage of this systemis that it requires

| oad trandndermasian hngtahbatbor htopielatg veln ckightl bords eandssimllow
Anot her dlsadvantage is that it ties up the crane 15 from doi ng ot her
wor k duri MG 4%efifg et oﬁépéﬁatl’eslt#%i%astlt% efarkrdertemne blocks.

SR o haraner fEga t%@%%g%waz %%Cﬁﬁésegs ot FOLENRE " h8. she
e o e “‘%%gié‘v’%lé%ﬁ Cqffer; vorl WBIAIEF isw?%ﬁ%?é‘%%%g#?rﬁ%“’a# TS
Load transcfh%r 'ca LedYis gdfokonkhgewségﬁ_s ﬂqe ﬁ%&g&séé p'a%ﬂgtgkc?Shﬁ@ing

One oper at or eqU|re eac ar € operat e

di fferent ea@} é?i&l%@ﬁt@fat e eubissdl0 master control console to 25
synchroni ze all hoist druns. There is no equalizer beamto

A second installation means is a pulling system mechanism
with grippers and a traveling block sheave assembly. A general
10 advantage of this system is that it can handle a heavier load
than a crane, depending upon the size of the pulling system and
the pulling line. A disadvantage of this system is that it
requires load transfer from the crane to the pulling system and
sheave system. Another disadvantage is that it ties up the crane
15 from doing other work during lowering operations and restriéts
the cranes from the capability of any assistance during
emergencies.
A third system is a multiple hoist system that provides the
advantages of freeing the barge crane to do other work and
20 increases the offshore underwater installation to heavier loads
and in deeper water. Disadvantages include: Load transfer is
required from the crane to the multiple hoist systen. One
operator is required for each winch. The hoists are operated at
different and low speeds. There is no master control console to
25 synchronize all hoist drums. There is no équalizer beam to
control the differential load and elongation between the wire

ropes and the variable hoist speed. Separate offshore lifts are



‘control the differential load and el ongation between the wire ropes and the
vari abl e hoi st speed. Separate offshore lifts are -3- required for each
conponent of the system and the systemrequires offshore assenbly. It can
be seen that the current state of the art does not adequately address the
needs encountered in | owering conponents 5 for offshore production
systens in deep water. SUMVARY OF THE I NYENTI ON The invention addresses the
above needs. Wat is provided is a deep Water |owering apparatus that
utilizes dual davit structures nounted on a barge. Each davit structure
has a 10 | & e e

pulling |1 ngmlL séjé efec\;/kgcﬁgc{]h?gog@tspgggl 8§p€mﬂ%c% cﬁltﬁ 01}@% %Egﬁ rﬁgﬁf es
sheaves ogrkbRogavhksshbigture. The | ower sheaves are connected to a
spreader bar and adaptor Dbox, providing a single | owering point.

Correspondi ng gadgasl readednithat) thd e Etede bl The art cisddeio®n
an equalizer beam The adaptor box is suspended fromthe spreader bar

provi ded adédquateby dddressiteie preedonefiosuntéred iy ldwerieg compeientsrom
the crane. The |lowering tool that supports the load is directly received in
t he adapt5Prb9£fahdrernngﬂﬁctloneSYQBGmSolnhdeepmmatag .apparat us wit hout
the need 20 for rigging work. BRIEF DESCRIPTICN OF THE DRAW NGS For a

further understandi ng of the2y3kpa § NG LU e

The invention addresses the above needs. What is provided
is a deep water lowering apparatus that utilizes dual davit
structures mounted on a barge. Each davit structure has a.

10 pulling wire rope line spooled on a storage winch. Each pulling
line is reeved onto a traction winch and through upper and lower
sheaves on the da&it structure. The lower sheaves are connected
to a spreader bar and adaptor box, providing a single lowering
point. Corresponding ends of each pulling line are connected

15 together on an equalizer beam. The adaptor box is suspended from
the spreader bar provided with a dog leg center portion for
effecting the load transfer from the crane. The lowering tool
that supports the load is directly received in the adaptor box
and tranéfefs the 16ad to the lowering apparatus without the need

20 for rigging work. |

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
description, taken in conjunction with the accompanying drawings

25 in which 1like parts are given like reference numerals, and
wherein:

Fig. 1 illustrates the prior art use of a crane on a barge.



present invention reference should be nade to the followi ng description,
taken in conjunction with the acconpanying draw ngs 25 i n which |ike
parts are given |ike reference nunerals, and wherein: Fig. 1 illustrates
the prior art use of a crane on a barge. -4~ -4- Fig.- 2 illustrates the

prior art use of FigpuRlihushrsttes the gpbiogeartFuge &f id Ipiniviagesyshempohor
art use of a nultiple hoist systemon a barge. 5 Fig. 4is a
side view tfatPaF&®eral |y illustrates the use of the invention I owering a

|load. Fig. 5 is g,sch ti.c illustration of the, lowering nmechani smof, the
i nvention. Fig. guﬁé 2”39&%5§F %ﬁgf%ﬁﬁepf EnfFEnusgpor a mugglpi?gg°?st a
plan view ofgfdien RKelt baBgeFi 9. 8 is a plan view that illustrates the

spreader bar "and adaptor box of the invention. Fig. 9A and 9B illustrate

the sequence of ipigtaklisca tdidiespierdthiabajerntdldgdapi Nisth@tesl@he use of
Fig. 10Aillustrates the novenent of the |owering tool of the invention,
Wi th the weitdet igfvemdonndoweringom adicture thereon, for transfer to the
| owering portion qf the invention, Fig.  10Bis a view taken along |ines

 Fi
10B-10B in Fig. TORA: &t althFF“Pﬁé?rJg’tlétsttlﬁélPBm ithe Leverbig meshanism

I nvention bedi”Q:he invention.

Fig. 6 is a side view of the invention.

10 Fig. 7 is a plan view of the invention.

Fig. 8 is a plan view that illustrates the spreader bar and
adaptor box of the invention.

Fig. 9A and 9B illustrate the sequence of installing the
spreader bar and adaptor box.

15 Fig. 10A illustrates the movement of the lowering tool of
the invention, with ths weight of the installation structure
thereon, for transfer to the lowering portion of the inventioh.

Fig. 10B is a view taken aloné'iines 10B-10B in Fig. 10A.
‘ : Fig. 11A illustrates the lowering tool of the invention being
20 moved into the adaptor box of the invention.
Fig. 11B is a view taken along lines 11B-11B in Fig. 11A.

Fig. 12A illustrates the release of the crane components from
the invention. -

Fig. 12B is a view taken along lines 12B-12B in Fig. 12a.

Fig. 13 shows a triplate for a lower sheave block in a first
position.

Fig. 14 shows the triplate in a second position.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Fig. 1 illustrates the prior art use of a crane 1 mounted

on a derriék barge 3. Cranes typically have limitations for the



‘oved into the adaptor box of the invention. 20 Fig. IIBis a view taken
along lines 1IB-11Bin Fig. 1llA Fig. 12A illustrates the rel ease of the
crane conponents fromthe invention. Fig. 12B is a view taken along |lines
12B-12B in Fig. 12A. Fig. 13 shows a triplate for a | ower sheave block in a
first position. Fig. 14 shows the triplate in a second position. 25

DETAI TLED DESCRTPTI ON OF THE PREFERRED E}BODI MENT Fig. 1 illustrates the
prior art use of a crane 1 nounted on a derrick barge 3. Cranes typically
have limtations for the underwater block 5. Fig. 2 illustrates the
prior artyHaerehtadrpylbErgssyst em mechani sm 7 nounted on the barge 3.
Gippers 9 on the pulling nmechanism 7, an upper traveling bl ock sheave 11
on the crane 5Fig. 2 Hldsisti®tes |tverpriavebrhguseosf shepndkling aygtem
dead end support 17 are used to control the pullipng line 19 and the_| oad
21, whi chmeshahiisst 7ameundeds Qreffiatkards @3- 3 GFiPReFSit 2sORhENY PRI 1LY
use of a multiple hoist system nounted ,on the'barg§?3 t hat uses_two_doubl e

hoi st drumechenism 733.an EdpRedr fFadiedddgs RieChupheaye| theSMdhD G 8HBave
'3 genet abhgekndidoar e 16y SEhd IR 1BIoBkeshRAYE Touch g Sastiiht SE10
support 17 are used to control the pulling line 19 and the load
21, which is illustrated as a template.
Fig. 3 illustrates the prior art use of a multiple hoist

systeh mounted on the barge 3 that uses two double hoist drums

10 23.  Each drum directs its pulling lines 19 to a sheave assembly
25 mounted on a towér 27.

As seen in Fig. 4 and 6, the invention is generally

indicated by the numeral 10. Deep water lowering apparatus 10
is generally comprised of two davits 12, two.storage winches 14,

15 two traction winches 16, two sets of upper and lower sheave
blocks 18 and 20, a spreader bar 22, an adaptor box 24, a
lowering tool 26, and an equalizer beam 28. Where necessary for
ease of reference, only one of the dual items of the invention
will be referred to and described. |

20 The invention is mounted on skids 30 received on the barge
3, which results in the invention being portable. This allows
the apparatus to be moved from vessel to vessel as needed. One
davit 12, storage winéh 14, traction winch 16, and set of upper
and lower sheave blocks 18 are mounted on a skid 30 so as to be

25 in alignment with each other. The second davit 12, stofage winch
14, traction winch 16, and set of‘uéper and lower sheave blocks

18, 20 are also mounted on a skid 30 so as to be in alignment



I's generally conprised of two davits 12,. two storage w nches 14, 15

two traction wi nches 16, two sets of upper and | ower .sheave bl ocks 18 and
20, a spreader bar 22, an adaptor box 24, a |owering tool 26, and an
equal i zer beam 28. \Were necessary for ease of reference, only one of the
dual itens of the invention will be referred to and described. 20

- The invention is nounted on skids 30 rees-ved on the barge 3, which results
in the invention being portable. This allows the apparatus to be noved from
vessel to vessel as needed. One davit 12, storage wi nch 14, traction w nch
16, and sattbf eagheothen. | SR tuiee sekshiodc davi s aand nassoeihrd eqkiphed® so
as to be 25 in alignment with each other. The second davit 12,

storage wafehmeuntedon e HkiE BO sen@ssée be sppeed aaparipvend gacaldel

bl ocks 18, 20 are also mounted on a skid 30 so ,as to be in allgnnent

wi th each Gt RBFR ?Flée¥mo e ShdgiAf & earﬂ?s&§§8t‘3le§t sychqbhpefhesfavits
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5, the pulling l'ine chis'r aroun runs

10 s e 6 nlgsiisieor
bl ock 20, Fager 8,hetisdepud13fB Qine 34 from the storage winch is reeved
around both drums on the traction winch 16, under fixed sheave
10 36A, over the sheave 38A on upper sheave block 18, under the
sheave 4OA.on the lower sheave block 20, over the sheave 38B on
the upper sheave_block 18, under the sheave 40B on the lower
sheave block 20, over the upper sheave 38C on the upper sheave
block 18, undef fixed sheave 36B, and around the dual vertically
i5 stacked sheaves 42 on one end of the equalizer beam 28. fhe ends
of the pulling lines 34 from each storage winch 12 are'indicated
at numeral 44. ‘A pendant line 46 has each end attached to the
respective ends of the pulling lines 34 from each storage winch
and is reeved around sheave 48 at the opposite end of the
20 equalizer beam 28.
The pulling lines 34 are preferably a left léy cable on one
storage winch and a right lay cable on the other storage winch.
Using oppositely wound pulling lines blaances the wire torsion
in each pulling wire. This prevents twisting of the load during
25 lowering or lifting operations and also prevents twisting of the

spreader bar and adaptor box (traveling assembly).

The arrangement of the pulling lines 34 and pendant line 46



‘the Upper sheave bl ock 18, under the sheave 40B on the | ower sheave bl ock
20, over the upper sheave 38C on the upper sheave bl ock 18, under fi xed
sheave 36B, and around the dual vertically 15 stacked sheaves 42 on
one end of the equalizer beam 28. The ends of the pulling lines 34 from
each storage winch 12 are indicated at nuneral 44. A pendant |iné 46 has
each end attached to the respective end§ 75f the pulling lines 34 from each
storage winch and is reeved around sheave 48 at the opp05|te end of the 20
equal i zer beam 28. The

one stora&é’%”ﬁlchtlhends ?vﬁﬁt %rby&g%bgéu%ﬁﬁtz%%ef 4 é?g?a&? vﬁ%cﬁsgl&'ﬁﬁ

oppos! ! Kot Rl 4oy e ﬁ%ﬁre%&ﬁat%ﬂg L ETIY,
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(traveling asse e arrangenment "o e pu |ng I nes 34 and pendant
line 46 yinkh apeeRd.the sheaves on the equallzer beam acts to resist the
natural torsion of the lines during operations that can result from

va i abl es suchrdg.useqliatsbeatesgthel epreader Balkf @ri agdwadabtepebds. 243.
Fig. 8 illustrates the spreader bar 22 and adaptor box 24. The spreader bar
is used i Tha spraadernbaer isousedntiai B spmmpngmbamweeMOamahaaauntspabuhglng
| ines. However, where a traditional spreader bar is straight, the spreader
bar 22 ofbgmyegnvghtlgﬁst two lifting lines. However, where a traditional
spreader bar is straight, the spreader bar 22 of the invention
is provided with a dog leg shaped center section 50.

10 It can also be seen in Fig. 8 that the adaptor box 24 is
provided with a U-shaped opening 52, the U-shape being positioned
in the horizontal plane and with the open end of the U facing the
same direction as the open side of the dog leg section 50 in the
spreader bar 22, away from the side of the barge 3. The purpose

15 of the dog leg section 50 in the spreader bar 22 and U-shaped
opening in the adaptor box 24 will be explained below. |

Fig. 9A and 9B illustrate the installation of the spreader
bar 22 and adaﬁtor box 24. Line 54 exﬁends from the crane block
13 to a handling bar 56. Handling bar 56 is attached to the

20 spreader bar 22. Adaptor box 24 is suspended from the spreader
bar by means of slings 58. The ends of the spreader bar 22 are
brought into alignment with each 1link plate 60 such that the
spreader bar can be. attached to the link plates 60 by any
suitable means such as pinning, as seen in Fig. 9B. The

25 apparatus is then ready for the load transfer of the structure

to be and installed.

The operation of moving and transferring the load of the



is provided with a dog | eg shaped center section 50. 10 It can

al so be seen in Fig. 8 that the adaptor box 24 is provided with a U shaped
openi ng 52, the U shape being positioned in the horizontal plane and with
the open end of the U facing the sanme direction as the open side of the dog
| eg section 50 in the spreader bar 22, away fromthe side of the barge 3.
The purpose 15 of the dog | eg sectrén 50 in the spreader bar 22 and
U-shaped opening in the adaptor box 24 will be explained below. Fig. 9A and

OB il | he i || ati h bar 22 b :
Line 54 cREEREFUFROM] ee oAb Eﬁsék%fgpr{e eLaa%ﬁ?ngnE‘%?ﬂe?% EEE ) Febar
56 ttached t he ded
frolmstﬁe g‘CPgﬁﬁgﬁsba‘?f 3hﬁea3hr§‘§€gé€ ?l nd‘s gﬁfﬁﬂ%t%d%%é &P th sprgaggfggn ©
22 are brg‘i&%&@ %wﬁ:’ﬂt %e%gbleaﬁg\)& HE tg-% @é%t Hfawn.ng

spr eader can be at to the link plates © any suitabl e nean
such as pigj hQQs §g§ S6eR b& 'ﬁlusﬁ?itloﬁThe 25 apparatus is then
ready for t |'oad transfer the structure to be and installed. The

ogeration of rr@\ilgng 192d itﬁlai&-fﬁﬁééﬂg:ﬁéeméwﬁ’erﬁ éfiethe BoweEingerdolbes
installed fromthe crane on the barge to the apparatus of the invention is

i |l ustrat agd Ndad tokhrd the Rdaptss Boxh2as the thistsbaye thenloadt bed
in these drawing Figures for ease of illustration. 5 Fig. 10A
i || ustrat ¢het sérmerarenttofbd Hndtailkedgis dodrizé completely dopr theherane
adaptor box 24. In this steg t he | oad of
1 on the barge. ings 61 are attached between the crane block
13 and one or more shackles 63 on the crane internal elevator 64,
10 which is releasably aftached to the lowering tool 26. Slings 67
are attached between one or more shackles 65, attached to the
lower end of the lowering tool 25, and the load, not shown. Fig.
10B illustrates the alignment of the lowering tool 26 with the
adaptor box.
i5 Fig. 112 illustrates the lowering tool 26 being moved into
the adaptor box 24. As best sesen in Fig. 11B, the lowering tool
26 is sized to be received within the U-shaped opening of the.
adaptor box. The lowering tool 26 is also provided with a
shoulder 62 that has a larger diameter than the U-shaped opening
20 52 in the adaptor box 24. After the lowering tool 26 is received
in the U-shaped opening 52, the lowering tool 26 is lowered until
the shoulder 62 is resting upon the upper portion of the adaptor
box 24 and has transferred the weight of the load onto the
adaptor box 24. This results in the load being directly
25 transferred to the invention.

As seen in Fig. 12A and 12B, once the load has been

transferred, the crane 1 is removed from the lowering operation



the Structure to be installed is borne conpletely by the crane 1 on the
barge. Slings 61 are attached between the crane bl ock 13 and one or nore
shackl es 63 on the crane internal elevator 64, 10 which is rel easably
attached to the lowering tool 26. Slings 67 are attached between one or -
nmore shackl es 65, attached to the |Iower end of the |owering tool 26, and
the | oad, not shown. Fig. 10B illustrate®=the alignnment of the |owering
tool 26 with the adaptor box. 15 Fig. 11Aillustrates the

| ' tool 26 bei d i h : :
115, the T.S?‘?ﬁungfa&?lggsvf@%&%&q&rﬁ%ﬁéﬁ%ﬁ BIAEThects Ergpbcne
openi ng o e, adaptor ) I ' . i W

OPENI 10 Clat ALY FOX. malle LAELIPLOP 2204 SRl e T B8 Wbl
U ohoe A 0ah e ko8 1B Gl | BESnBICIADLEP| AbiatdiecBhYeD el eran

_ & n > rirng too I'S" | owered unti | the shou dere62
is restin Q Pl LY e, 3Pt dapx Sh ferred
t he wei gh?n{égrﬂﬁé. %&gggg:r?to the aééa%ptlore%ox 24Jf Thi]g&;esul Zé??li'?h]ée; :IElgad

bgi ng di rgcx{\éu){n%zs lfnownt{ﬁrﬁ{@réff‘@. t oThiRe, | EVEN1 AR h&'S BESN trahsferded
and 12B, once the |oad has been transferred, the crane 1 is renoved from

t he | ower fpgmORRAidrahe to thesilguar ing rappasdings td® thaninveneioml in a
el evator 64 fromthe |owering tool 26. The lowering tool 26 is adapted at
t he upper geék t&nd e/ enarinerc waddei el imindtinevieomedtl forTrdggingework
which would normally be required. The lowering operation is then
carried out as generally illustrated in Fig. 4 and described

10 above relative to the use of the winches.
The drawings illustrate the invention in use with a
configuration of four pulling lines 34 at each lower sheave block
20. However, depending upon the weight of the load and/or water
depth, it may be desirablé to perform iifting/lowering operations
15 with a configuration of either two or four pulling lines. Fig.
| 13 illustrates a tri-plate 66 that allows either configuration
.to be used without the necessity to change to a different plate
at the lower sheave block 20 or re-reeve the apparatus. In Fig.
13, the tri-plate 66 is attached to the lower bloéklzo at each
20 sheave to provide a four line configuration. As seen in Fig. 14,
one side of the plate 66 may be detached from a sheave by simply
removing the pin(s) by hydraulic means without the need for
rigger personnel. This allows the plate 66 to rotate downward
under one sheave for a two line configuration. The shackle 68
25 rotates into position for attachment of lines to support the

load. With a two line configuration, a load can be moved twice

the distance and speed of a four line configuration. However,



internal elevator 64 locks in place in the lowering tool 26 in 5 a
mahner known in the art. Thus, the |oad has been transferred fromthe
crane to the | owering apparatus of the invention in a quick and safe nmanner
while elimnating the need for rigging work which would normally be
required. The lowering operation is then carried out as generally
illustrated in Fig. 4 and described 10 above relative to the use of
the winches. The drawings illustrate thelPnvention in use with a
configuration of four pulling lines 34 at each | ower sheave block 20.
However, depending u { he wej ght, of the | oad_and/or water depth, it may
be desiral Ewpolﬁgﬁf E‘F’H‘f}g‘ﬁlﬁ 1 oeOnly 63erRLeoRE handling gne, half the
conflguratlon the Qr four pulllng lines. Fig. 13 illustrates a
tri-plate“§e t aﬁ \Mﬁ BRIV t o be used wi t hout the

e reove the afearapecnanf peByitly Bp Sufrerife, SHBonIRERLS Rod"Bs"pade
| ower bl O%tli&ﬁttﬁém@c%%e of %ﬁ@avﬁ']\;aét}met% QSngeEge@a'z’egl fro né, %'0”-

As seen in Fig. 14, one de of the Sciie eave

by si npl yHe%@&\é.lenﬁah?emaaﬁﬁfihabloﬁh‘dfnéy" be HRARS iy ERQUL»mbBa g h@kein
rigger personnel. This allows the plate 66 to rotate omnmar er one

sheave fOﬁetdiMEdliﬁfaﬁﬁﬁrdhﬁé&lﬁ&thTﬁﬂeShéﬁ&fﬂ?ﬁﬁvg5requ1réﬂéﬁ€e§f'Eh@
position for attachnent of lines to support the [oad. Wth a two |ine
confi gur atliasn, it | tmdteabebenderetiobdi ddiatthechli ekl Airer:Phedané Bof ber

| i ne configuration. However, - 10-
' interpreted as illustrative and not in a limiting sense.



‘a two line configuration is only capable of handling one half the MEIght of
a four line configuration. Because nmany varying an

may be made within the scope of the inventive conce and
because many nodifications nmay be made in the errbod’J Mﬂglﬂl led in
-accordance with the descriptive requirenment of the am1c|

understood that the details herein are Ay be interpreted as |IIustrat|ve
and not inalimting sense. . Wiat is ¢lainmed as inventionis: 1. On a
barge having a crane, a deep water |owering apparatus conprising: a. two
davit struct urgsa oL . ba B9,ASiL9 be 5 parallel to

each other; b.” an upper s eave brock mounted on each davit structure; c.

a |ower 3shesiya HifK harmmerslesbadd pra @asp Méf §é&é‘££h’c§eapﬁaré‘tus,

traction winch aligned with each davit structure;

storage waprbsimgged with each davit structure; f. an equallzer beam
nmounted between said davit structures, said equalizer beam having two
sheaves at theaendtwbd dawvdtestaiuctardmeamouadjeatant e rgd = raxtto dse and
one sheave at the end of said equalizer beam adjacent 15 sai d
sforage w nchepargllel peneark Ptherfeeved around the one sheave on said

equal i zer beam
b. an upper sheave block mounted on each davit structure;

c. a lower sheave block suspended from each davit
structure;
d. a traction winch aligned with each davit structure;
10 e. a storage winch aligned with each davit structure;
£. an equalizer beam mounted between said davit
structures, said equalizer beam having two sheaves at the
end of said equalizer beam adjacent the davit structures
and one sheave at the end of said equalizer beam adjacent
15 - _ said storage winches;
g. a ﬁendant line reeved around the one sheave on said
equalizer beam;
h. a pulling line wound on each storage winch and reeved
around said traction winches and said upper and 1lower
20 sheave blocks, one of the two sheaves on said equalizer-
beam, with the énd of each pulling line attached to orie end
of said pendant line;
i. a spreader bar attached to said lower sheave block;
j. an adaptor box attached to said spreader bar; and
25 k. a lowering tool adapted to be received in said adaptor
box and transfer a load directly to said adaptor box.

2. The apparatus of claim 1, wherein said spreader bar is



h. a pulling |line wound on each storage wi nch and reeved around said
traction wi nches and said upper and | ower 20 . sheave bl ocks, one
of the two sheaves on said equalizer beam wth the end of eac i
line attached to one end of said pendant line; i. al—ﬂ"’"ﬂ ched
to said | ower sheave block; j. an adaptor box attac mre,mngiﬁrﬂer
bar; and 25 k. a lowering tool adapted to be ‘reteivedsi aid
adaptor box and transfer a |oad directly12% said adaptor box. 2. The
apparatus of claim11l, wherein said spreader bar is -12- provided with a
dog leg center section. 3. The apparatus of claim1l, wherein said adaptor
box is prBvPydded wath B dRSpd@dogentey s@ctiemsi ving said | owering tool.

4. The apparatus of claim1, wherein the entire apparatus is nmounted on a
skid so aS‘to g‘gepogggﬂrgt_:us of claim 1, wherein said adaptor box is

provided with a U-shaped opening for receiving said lowering
tool. |
5 - 4. The apparatus of claim 1, wherein the entire apparatus is

mounted on a skid so as to be portable.



