1 -Spar -Buoy Boring Derrick and Mooring facility The'brégentireﬁateé,io,a
derrick for a drilling platform which is used.for sgabgd geol.ogical® survey

or borlng, or like operation. In a sea-bott'om geol ogi cal surézéggtngélng
work i'n a relatively shallow area, piles were driven into th Q or

scaf fQkd piping was assenbl'ed onto whigh a deck was fastened to be used as
a scaffold. Al'so, single colum steel pipes were put straight up on the
‘'sea- bottomwi th their neck parts nDored to anchors on t he sea-bottom using .
noor i ng rOpeS. Aﬁ‘ L e IOT 1, 1 4._L LU R0 @ N MO T NG ae Igd b onto the
sea- bottomand pull a hull to the sea level to be used a scaffold In a

‘deep area, a s I [ sed f d Anong

t hese net hods, &‘?E pf&%%;\‘g zﬂesllqa%eéa% g/a(?e]%cja':qu ({‘I%(f Peg #’ggnglq ?’Fbt of
time and whiehtiscusedetor %atmdggeyd@l%craécsumyl probdeingp dorkike a
prescribedpepheibal,, resulting in a huge cost. Noting the fact that the
pull-in nDorln type spar-buoy:that has been used for navigational aids can
maintain its ug Ghisead-hatdalt G319 4G Ly FHAYRY sPENPPRNEaWeE B tae wi nd
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&23 buoy andthke ﬁéthbdkwéé sl dwdy dhrde cirhfiovet Bhul¥ SHEYKY sdde
' ck f%o%%%& gg firthuli?ntrEhe sea level to be used a scaffold.
In a deep area, a steel scaffold derrick was used for a boring
‘scaffold. ' | ' |
' Among these methods, the method using a steel scaffold
required either a lot of time and effort to move or a large
scale facility in order to bore at a preséribed interval,
resulting in a huge cost. -

Noting the fact that the pull-in mooring type spar-buoy
that has been used for navigational aids can maintain its
upright stance stably with minimum slanting caused by the wind
or wave and that it is relatively easy to be moved, the

z . present invention conceives a spar-buoy boring derrick for
'\\’/ sea~bottom drilling scaffold and its mooring facility for use
in a sea-bottom geological survey.

According to the present invention there is provided
derrick which comprises a column which has a platform at the

‘top and a buoy intermediate its length, the derrick being
connected to a sinker at the bottom by a mooring arrangement
adapted to pull the buoy into the water so that the water
level is above the buoy and the derrick stands upright in the
water by buoyancy, the derrick'fﬁrther cOmpfising a centre
pipe through which passes a boring rod running through the
buoy and column, the lower end of which centre pipe reaches
the bottom of the coiumn and is open to the water and the
upper end of which centre pipe reaches higher than the



pi pe through mhlch passes a’ borlng rod runni ng through the buoy and .col um,
the | ower end of which centre pipe reaches the bottamaf the ¢olum and is

open to the water and the upper end of which centre pipe reaches higher.
2 water level, wherein the colum and the centre pipe forma
doubl e piping structure in which a porgion inside the colum and outsidg
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mooring arrangenent can rovid
noQx it EYrensrar p“@ydg,}qﬁ;ﬁprm or scaffold in wh:l.ch a centre

si des of

pai'r of nmoor 1 ng

pipe is provided so that 1t runs through the buoy and column,

the lower end of the centre pipe reachlng the bottom plate of .

the column and. opening in the water, and the upper end
reaching the water level at least, through which a boring rod
1s inserted.

"The column and the centre pipe comprising a double plplngf_
structure and the perlphery of the centre pipe is water-tight

and hollow to increase the buoyancy of the spar-buoy boring
derrick, and the inside of the centre pipe is filled with
water up to the draught level. |
~ A service platform is prov1ded at the top of the column.
The moorlng arrangement can be provided with a pair of
moorlng loops on both sides of the lower end of the column,
and the sinker has a hole in the centre'through which boring

rod runs, and another pair of mooring loops are provided in

the upper region of the sinker. The mooring loops are linked

with a linkage. that'has a hollow in the centre for a boring |

rod to go through and is supported in two axial directions
that are perpendlcular to each other and horizontal to the
ground level, in such a manner that the column and the sinker
can tilt with respect to each another.

Instead of the linkage, a pair of linking loops at the

lower end of the column and another pair of linking loops on
the sinkercan be_iinked by'a pair of linking pieces to form

s on both

~
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and the sinker has a hole in the centre tHrough whi ch boning{rod runs; and
anot her palr of mporing |oops are provided in the upper’ regi.on.of the ;..
~.sinker »X The nmooring loops are linked with a Ilnkage that has a hollow in
the centre for a boring rod to go through and is supported in two axi al

di rect™ns that are perpendlcular to eath other and horizontal to the
ground | evel,, in such manner that the colum and the sinker can {ilt with
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buoyancy Cigh n@par-buoy derrlck and therefore it can be noored safely

even in the W REDIsPIBWRy derrick stands in the water with its own
K\V/- buoyancy and does not slant to interfere boring by the wind
or waves., _ | _

The boring rod is inserted vertically in the centre and .
can slant in any direction without sagging, being constanfly
pulled upward by the buoyancy of the spar-buoy derrick, and
therefore it can be moored safely even in the wind or wave or
in the case of a collision by a ship.

Fig. 1 is an overall front view of an embodiment of the
spar-buoy derrick and its mooring facility of the present
invention; | '

Fig. 2A is a front view of an embodiment of the mooring
arrangement; | | | '

Fig. 2B is'a side elevation of the embodiment in Fig. 2a;

 Fig. 3A is an illustration of a second embodiment of the
mooring arrangement (8); ‘

Fig. 3B illustrates two possible forms of connectinq
link; - :

| Fig. 3C is a view along line A-A of Fig. 3A;

Fig, 3D shows an example of the invention in 'which
linking pieces are eliminated for ‘direct moorlng.

Fig. 4A shows an example in which a sw:.vel mechanism with
a centre hole is inserted in the lower end of the column in
oﬁder to avoid damages to the mooring facility in case an
excessive torsional force arises, ‘



in the case of a collision.by a ship. Fig. 1is an overal | :front view of an

enbodi nent of the spar-buoy derrick and its morin

invention; Fig. 2A is a front view of .an enbodi nent of the nDorlng

arrangenent; Fig. 2Bis a side el evation of the enbodinment in Fig. 2A%
~3Ais an illustration of a second enbgdlnent of the nooring arrangene
.(8); Fig. 3B illustrates two possible
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borlng or dr1111ng_rod (service polnt) A buoy 4 is 1ocated
on the column and a centre pipe'5 extends throngh the centre
of the column'3 and the buoy 4 thereby forming a double piping
structure. The centre pipe 5 is joined to the bottom of the
column and the interior'of the centre pipe 5 is open to the
water, the area between the column 3 and the central pipe 5
belng watertlght and hollow. A boring rod 6 or like drilling
means extends through the central pipe 5 down to the seabed.

A pair of mooring loops or eyes 7 are mounted at the

lower end of the column 3. Between the mooring loops or eyes
7 is a mooring assembly 8 for connected the lower end of the
column 3 to a sinker 9 placed on the seabed and having a

'central vertical hole 10 through which the boring rod passes.

The mooring arrangement shown in Figures 2A and 2B has
a moorlng unit 11 wh1ch is hollow in the centre and is axially
connected to the column 3 and the sinker 9 by mooring loops
7 and 7' of the sinker respectlvely in such a manner that it
can pivot, by means of shafts 12 and 12’ which are
perpendicular to each other. o

The mooring arrangement 8, as shown in Flgures 3A to 3C
comprises a mooring unit in which an intermediate connector
13 is provided with a hollow central region and 1ncorporates
supportlng shafts 13’/ that are perpendlcular to each other,
the hollow central region allow1ng the borlng rod to pass
through it. Llnklng members 14 are prov1ded whlch may be in
the form of a short length of chain in this'embodiment. As
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of the colum 3 and the buoy 4 thereby foriing a doubl e piping structure.
The centre'pi pe 5 is joined to the bottomof the colum and the interior of
the cenfre pipe 5 is open to the water, the area between the colum 3 and
the .central pipe 5 being watertight and hollow. A boring rod 6 or |ike
dril Iiﬁﬁ means extends through the centrals pipe 5 down to the seabed. A

‘pair of mooring | oops or eyes 7 are nounted at the | ower end of the colum N
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little from the seabed or ground by lifting the moorlng loops
provided on the 31nker 9 from a service vessel, (the l1ft1ng_
force can be small due to the buoyancy of the spar-buoy), so
providing an economical boring derrick and mooring facility.
The embodiment of the invention illuétrated in Figures
' 4A and 4B show the provision of a mooring arrahgemenﬁ that
‘allows the column .3 to swing round the moorihg means, in
which a swivel head 15 is located in a hbusing at the lower
end of thé _ column’ 3, the mooring wunit having the
perpendiculafly arranged shafts which also pe:mit the tilting

movement of the column with respect to the sinker.



borlng rod and sanpler ‘or neaeurlng eqU|pnent can bé extended from.: a

service platform established on the boring derrick wi-t h a spar-buoy into
t he seabed fﬂjlmnmlmmlmllu“w or  slanting of the boring rod due to wind or
wave action o facilitate snooth boring. The spar-bq

can be easily °‘noved" b? 1 fting it g.llttle fromthe seabed or groﬁﬁ% by

lifting the nooring | oops provided on°the sinker 9 froma service vessel,
(the liftjing force can be small due to the buoyancy of the spar-buoy), so
prOV|d|néig&M§eo

of the invention.llustrated in Figures 4A and 4B show the provision of a
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. colunn amhdrmmtentaad the upper end of which centre pipe reaches _ )

higher than the water level wherein the column and the centre -
pipe form a double p1p1ng structure in whlch a portion inside
the column and outside the centre pipe is water-tight and
hollow. - | | o

2. The derrick according to claim 1, in which a pair of
mooring loops'is provided on both sides of the lower end of
the column and the sinker includes a central vertical through
hole and a pair of moorlng loops at the top of the 51nker,-
which pairs are connected by the mooring arrangement, the
moorlng arrangement includes a linking element having a
central vertical through hole and shafts on either side of the

' linkage' element arranged in two mutaily perpendicular \;,)

directions.

3. The derrick according to claim 1, in which a pair of
linkage loops at the lower end of the column and a pair of
linkage loops at the top of the sinker are linked with two
pairs of 1linking members by means of an intermediate
connecting member havihg two pairs of horizontal mutally
perpendicular supporting shafts.

4. A derrick in accordance with claim 2 or 3, in which a
swivel mechanism is inserted at the lower end of the column.



pi pe forma doubl e piping structure in whi'ch a portian inside the colum
and outside the centre pipe is water-tight and hollow. 2. The derrick
accordi,ng to claim1, in which a pair of nDorlng I on both
sides of the lower end of the colum and the si nkemllmmmmn)mmg",r al
verticed through hole and a pair of nooging | oops at the top ofs thme sinker,
which pairs are connected by the nooring arrangenent, the nooring
arrangenment includes a |inking el enent having a central verti cal t hrough
hol e .and shafts qn either side of the |inkage el enent arranged in,two
gutal Iy pe?pendd (Rﬂré‘rn%lidF€Et1F8n§ub§tanch%1¥:lgr§'~’r dergaabedors feseriPafl, in
whi ch a paard @fitn &Iesf@eeJneepSoamq\lneelpmlr Flidupé ihendmlﬂﬁ”éa aadsnowm r of
| i nkage Io at { he % %ﬁe S|n§er are #%nkﬁg é é alrs | i nki ng
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hor i zont al imuFilgurepedPendircuFdguseppd® i agdsHl t of 4the Acdempaviihg
accordance ¥%ﬁ{? a|n12 or 3, i-n which a swivel nechanismis inserted at
the | ower en the col um. 5. A boring derrick substantially as

her ei nbef ore described and with reference to Figure 1, or Figure 1,

nmodi fi ed as shown in Figures 2A and 2B, or Figures 3A, 3B and 3C, or as
shown in Figure 3D, or Figures 4A and 4B of the acconpanyi ng draw ngs.
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