METHODS FOR ANCHORI NG The invention relates to a nethod for anchoring, to
arrive at a situation in which the anchor cable is taut and ina < & = > ' ¥
substantially vertical orientation. Such @ method js. herein 5 known as
vertical anchoring. According to the present invention there is provided a
met hod for anchoring an obj ect MBTHODSJ¥ORfANGHORINEVI ng a ground-|ike
bottom in which an anchor, conprising a fluke nmeans with upper 10 surfaces
havi ng a cEmerinvéntien zellabeshtiokameehbhpdwhorhanbhopimygy est apddvepasr ds
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tine, is pﬂﬂb%ﬁamhléllﬁeVQEtPGﬁig@@tﬁutbylﬂﬁanﬁuGh @h@ephod|ng hemeinand 15
wher ei n & henaipghgs . vatt 8kal henbhykenge ans has penentrated the bottom ground
to a sufficient extent, is attached means -of an anchor line to the

obj ect, the point of engagenent of the anchor line being essentially
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the fluke bein sconnected fromt rear; Figure_ 3 1s a
schenatic . é%ﬁﬂn@Nl%ns%ﬁoﬁﬂee@@ﬁgal%éﬂ%n%#r§¥EP@5°ﬁﬁE%%$1%$tE%nﬁaxiﬁum
th ralt i cgsulhlféu Cints %E@dﬂo{@émté‘ﬁoﬁﬁ&mﬁytm@@né Oof 96| phDDihg" 1éne, and
i ca 15 wq-xexc')ernj.:{] Irlrgtar?c grcf: Orgtlzgg tt?etPfullcen Vn?enarlls r‘i"las per%ent?rated the
bottom ground to a sufficient extent, is attached by means of

an anchor line to the object, the point of engagement of the
anchor line being essentially located above the centre of area
of the upper surfaces of the fluke means and the pullihg force

20 exerted thereon via the anchor line being essentially direcﬁed
vertically. |

The invention will now be further described on the basis of a
number of embodiments, given merely as examples, which are
25 shown in the drawing, in which:

st Figure 1 is a schematic side view of a first embodiment of the
anchor for use in the method of the invention:

30 Figure 2 represents the anchor of Figure 1, in penetrated
condition and whilst being weighed from the drilling platform,
the fluke being disconnected from the shank at the rear;

Figure 3 is a schematic representation of the embodiment of the

35 anchor after maximum penetration, which is ready for the
transition to a position for a vertical-anchoring method
according to the invention;



figure 4 represents the anchor of figure 3 in a situation follow

situation of figure 3, in which the anchor is incorporated in the
vertical -anchoring system 10 fi.gure 5 shows a schenmatic side view of
a vertical -anchoring sys- temaccording to the invention for a
sem -subnersible; figure 6 is a schematic top view of a vertical -anchoring
systemfor a sem -subnersible; 15 figures 7A, 7B, SA, BE, 9A, 9B show
vari ous possi bl e enmbodi nents of a di sconnectabl e connection between fl uke
and shank; and figures 10 and 11 show a third enbodi nent of the anchor

according 20

to the invention, being particularly suited for a

ing the

-’

verttcalg anchor- ing system figure 12 is a vertical section along XliI-XIl
in figure 13 of a preferred enbodi mrent of the anchor; 25 figure 13 is a top
vi ew on the arfélgure §f reprpsents thef arghossof| £igere SphaserrituatiomEnblovof

figures 12 andpl3enllGifcheibs ¥ 2CQIRNE, FGI wRIGNRRE QﬂxcHHf B.Qsﬁﬁcoriaﬁaé(&
figures 17 and I'b represent the anchor of figures 12 and 13 during the

first stage ofiMwEPYyeREFIAEIRNOREPY S¥EEMe 19 shows anot her anchor
according to the invention, viewed in centre | ongi t udi nal section;

t he _anghor of %rg ure 19 i ﬁ)"’ %algew fiqures 21A-B show a

figure 20 sho
schematic rep
t he.anchor of
nmechani sm f or
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temgaceesdis andti¥) inderftigorfor?d sirdwsuimeksilileer detail of the
di sconnect- ing the shank fromthe anchor of figures 19 and

20; figures 23A-23D show the anchor of figures 19 and 20 during its 10
penetration i figuite Sidi |2 sRHeRAtdCr BPR MEYOPL t Heveritanfl-ancheriag sufteB show

t he fashion |@dwh$qhmghﬁnﬁggggﬁggan be wei ghed fromthe position as
represented in figure 23D, and

figures 74, 7B, 8h, 8B, 9A, 9B show various possible emboaiments

of a2 disconnectable connection between fluke and shank; and
figures 10 and 11 show a third embodiment of the anchor according
to the invention, being particularly suited for a vertical-anchor-

ing systen.

figure 12 is a vertical section along XII-XII in figure 13 of a
preferred embodiment of the anchor;

figure 13 is a top view on the anchor of figure 12;

figures 14-16 represent the anchor of figqures 12 and 13 during its

placement for anchoring purposes; and

figures 17 and 15 represent the anchor of figures 12 and 13 gduring
the first stage of weighing the anchor;

figure 19 shows another anchor according to tne invention, viewed

in centre longitudinal section;
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15 figures 25A-B show a schematic representation in top view and in
section of the wei ghing nmechanismas shown in figures 24A-B. The anchor 1
represented in figure 1 conprises a shank 2 and a fluke 3, which is
reinforced with girders 13. The surface centre 20 of gravity of the
fluke is indicated by M At the first end there is a shackle 5 nounted on
the shank 2 by nmeans of a pin 6, to which shgckle the anchor line 14 is
attached. The shank 2 further- nore conprises upper flukes 4, which provide
extra hol di hg power. The shank 2 is of the type described earlier, i.e.
hang two for- 25 wardly (to the right in the drawi ng) and upwardly
convergi ng shank 4QQse Jot shéws' @RBIARHoE BAt zidAGe ML RATLRCGOLMI Ng tO the

i nvention may al so conprise a non-convergent, parallel and/or curved shank.
In the drawi ng one should thus imagi ne a second shank |l eg to be present,
-dihs posed Eehiknfl tﬂmdﬁa\aPlasmk&mKw Lﬁgch&dﬁ.ﬁ.f: &"@&Ssﬁatﬂxiﬁﬂdf?rﬂ}e mechdhﬁgmmg
the two shan egs. The fluke 3 has. a_sharp penetration or_ front d and a
rear end 29, and %cﬁﬂeﬁtb?%\ﬁhaeﬂﬁﬂkt o 5’% Iaf"ril'é s°§ ‘THrEs t1ﬁe?nde§§' at the

rear end. The shank 2, or rather each shank leg 2, is connected to the

fluke 3 at its gi{i%%&é £2359¥u'§%a?§r8}cerh&gcqgg J)ipltgg xﬁechéki£¢€fo§e§{scggxgeectgf
each shank |l eg 2 "a“rack plate I'S connectec by neans of a ningea
connection 12, sainy phatsdaghfgerrsthegarchogcé Liggresxi®mdidngPici rcul arly about
t he axis of rotation of hinged joint 8. The rack: plate 11 is discon-

nectably connected to the fluke 3 at 9, and such by neans of a (nhot )
represent ed) pawfiTEYes 23Rttt She¥ atheaBRERPT Pfaft dRd20hi o LairDdts
noved i ntoi@nd oudenetrddieckinty chgagelmunt thd BeldwdeDof the srank; 18. In
figure 2 on the left the anchor 1 of figure 1 is shown as having penetrated
t ha=anchoring soil 15. The anchor line 14 is connected to an object

di sposed at a consisdeemPka-&listibanthe feshiionain Orhich ther mhéhayg cph dief erighed

Ref erence numer ale 4 biMlp6alasn! 00 [30HoeREAMA! ridiah 43b,3khe O SupPlY the

counterforce required to keep the anchor in its anchoring position. If one
wi shes to wei gh the anchor 1, firstly the (not shown) operating neans are

activated, 150 t hadsghbes PRALe | shddr QUIM et c HepelderEdt W £&p 118wl &6K in

18,
section of the weighing mechanism as shown in figures 24a-B.

The anchor 1 represented in figure 1 comprises a shank 2 and a

fluke 3, which is reinforced with girders 13. The surface centre

20 of gravity of the fluke is indicated by M. At the first end there

is a shackle 5 mounted on the shank 2 by means of a pin 6, to

which shackle the anchor line 14 is attached. The-shank 2 further~

_ more comprises upper flukes 4, which provide extra holding power.
~ The shank 2 is of the type described earlier, i.e. having two for-
25 wardly (to the right in the drawing) and upwardly converging shank

legs. It is remarked that the anchor according to the invention

may also comprise.a non-convergent, parallel and/or curved shank.

In the drawing one should thus imagine a second shank leg to be

present, disposea behind the drawn shank leg. Stiffeners 7 extend

30 between the two shank legs. The fluke 3 has a sharp penetration or

front end and a rear end 2%, and is also provided with stabilizers

10 on either end at the rear end. The shank 2, or rather each

shank leg 2, is connected to the fluke 3 at its girders 13 by

means of hinged joint &. At the rear edge of each shank leg 2 2

rack plate 11 is connectec by means of a ningea connection 12,

saii plate comprising & rack 18 extending circularly about the



15 thus rel easing the connection 9. If the anchor line 14 is then
-pulled in direction A, the fact that the resultant of the soil pressure on.
the fluke is | ocated behind the hinged joint 8 ensures that the fluke 3
tilts bactkwards about hinged joint 8. Upon hauling in the anchor |ine 14
further, the fluke 3 will be able to 20 turn freely about hinged joint
8 and assune the position of the |east rediStance. In this way the anchor
in question will be easily weighed fromthe anchored object. Figure 3 shows
an anchor 1', being essentially identical to the 25 anchor 1 ’
represented in figures 1 and 2, except for i.a. the dis- connectable
connection 9'.akar efidotatigy bSasinaeed yoahed.praé erathk: , preatPniISisi@ikbsmwe
hol es whi ch are spaced at equal_ distances wth fespect to the axis of
hi nged j oi nt B?ecﬁﬁgg’éo‘fﬁ‘é‘gf%@n =g t ?J?{}ﬁgre- Wrr% eé'co%ﬁr PG BY BEpR%°%i%s
novabl e i n and(matt represegagénerawlnilever30 which idecattebned 1® andldke pused

under the flukg,; gy .9 ShPohEa IS ok NpidihGhgt a@ieﬂec’n Weheefoved -
back and forth %lrdg gl scusggdecgﬁﬁt he lgam S O PI gurgg gﬁ; and 9. tAfter t he
anchor 15 is puadked 1% the position in which naxium penetration is
attained, as shown in figure 3, and in which the soil segnment 17 presses

L4

agai nst the 35 . _fluke 3, the operating neans is_activated and the pins
(not shown) arP rEtquzRt 2doFrEe Yefe Kot c¥cheTi h gheltTBR, 'sd5t FAP“R RP
di scon- nechalilng pokétaateé®mrt anshdéAngaseil Bubanquanttes tligeanchay |ine

14 is transferred to an essential Ly vertical posi.tion.abqve the fluke 3,
and as a resul FOUEEHE *8i %%(?%ﬂ?a%t g%’%"gﬁée%ft i'o%’@sidfﬁ%’lseh Rt as furh

al ong about: t hérililngedblpoform. SRefrmende) niherlc i€ cirlicates she tsabl \seomenred
passages in th | uke 3,al l.gw 2P| @ YD 3l redNVs &REs PESI tion
of the anchor %Jta;%r.e%r_esgnt es_gp’l‘e‘.n’pf%u_r%%ﬂk%sﬁa%t a?n .,ret he anqﬁ%rgﬁéei ng”
tensi oned i n dereheri dn BTAndPEREEBE nPoFdPASt IE hene ovishesy kentwe2el wkkeh t he

fluke 3 and thgnde¥i hj afiestipkded notiahewt Nodek HhihA Rohes RREWREH Vakbke 3
and shank 10 2 is prefer abl%of' xed agai n by re-establishi nq(bt he

di sconnect abl eS2FMARECHISA2Y st RECYSPR WfaPh EAISPERF ¥iRDI 152 Focal®d at a

Suit- abbe spotmish rel@isintlihéd nednngei®n59a YE£I the adnch8e hDineng4S)ist @Hen
pulled in direction A, the fact that the resultant of the soil
pressure on the fluke is located behind the hinged joint 8 ensures
that the fluke 3 tilts backwards about hinged joint 8. Upon
hauling in the anchor line 14 further, the fluke 3 will be able to

20 turn freely about hinged joint B and assume the position of the
leas: resistance. In this way the anchor in guestion will be

easily weighed from the anchored object.

Figure 3 shows an anchor 1', being essentially identical to the
25 anchor 1 represented in figures 1 and 2, except for i.a. the dis-
connectable connection 9'. Here it comprises an arched plate 11',
comprising three holes which are spaced at egqual distances with
respect to the axis of hinged joint &. The connection 9* further-
more comprises a set of pins movable in and out of engagement with
30 the holes 19 and disposed under the fluke. A number of possible
ways in which the pins can be moved back and forth are discussecd
on the basis of fiqures 7, 8 and 9. After the anchor 1' is pulled
to the position in which maxium penetration is attained, as shown
in figure 3, and in which the soil segment 17 presses against the
335 fluke 3, the operating means is activated and the pins (not shown)

are rexractes frorm tne holes 19 in guestion, so that the discon-



15 I's shown, in which anchors 1', brought to a position as repre-
sented in figure 4, are connected with anchor lines 14 to a sem -
subnersi ble 23, floating on the body of water 21. Figure 6 shows what kind
of anchor assenbly can be used for the anchoring systemof figure 5. The
anchors 1' are first pulled into the ground with 20 the aid of a
Stevtensioner, i.a. described in European ﬁ%tent 81258. In this enbodi nent
oppositely paid-out anchors 1' are in- geniously pulled towards one anot her
by. pul i ng anchor line 27", which is passed through a tensioner 26

coifiri sing a one-way bl ock- ing neans and bei ng di sposed near the bottom of
the sea, to near #Estable cppnackioRf'eds| ERAGRSed h FUPERHIANELY nE e REPRT t11BR of
the anchor line 214 iexteftlizBfrdiekveen é4RnENGNYT vhfriGdeShobsitisRNdabdh@ the
tensi oner 26, cogaﬁguentl reducingéhe i stance between the two anghors.
After the anchor fet BEnR2t FEU8H Phet¥i T80 ERPEnEIRPeEEET and Phe
flukes in the | atdhank d cesttiurn affongudbdutgtiex diihgédrieest @) and |indlthis case

segments hayi ng the shape of .s0il .se9ment, 14,50, &i 9.’(]{0% ér.e“ieﬁé“ﬁ‘t turn
connect abl € connecti ons or thet anchors are di sconnected and fhe anchor
| i nes 14 are turredgcariduadeheopasitdpehi eflthdi anabior oh' @8t répriesentrd dat figure

represented in figue é:ia§néht2?'aéh@e(1ncﬁ@:\’iMng()itlenéf&@gmiﬁ a0- M6 8 @ng
trapezoidal in section and which act on the 35 _ flukes. Figures 7A
and 7B show fir stPT@ABHRE MEALRStothaNSBYersooPeRF MPartdthnghe flWeormardasbe

connection auxiliary fluke 51. Here the £lAkBYdlqld-bdtweeP fALRE SQGHI&dnkO0
t he undersjde of fl uke %V\:hi ch e operated acousti cal l conpri ses

can e.qg. ,
a piston rdd 38, %atsiPEe §ﬁif’]f¥1f‘5xend agg’tfb?’ﬁgr SRRR SRR NG S AESSIRESHPIS0b
extendi ng on eit heonnetden 4'hetisaipdnarga®ni endrbbng at boXe bei rgakedgeda osuipns
33&#and 33b at thegi.r ather the |l ocation of hinges 32a and 32. These
pins are supportreL l%y%fﬁ ng%lﬂggedq?hto eye plates 34a, 34b al so secured on
the fluke, in such a fashion that the pins only nove in their 10

l'ongi tudi nal direqt kQhreTH& REAS A3 33D Pt Ude .t hrough pl ates 35a
and 35b, al so secured to the fluke amd conprising a pin passage, which

pl at es may'3al so B€ §EPofint KRiGheiBRFRATSedent BXQUEhss tPha PPRitdon. ag xgpre-
represented are tdacédd Ahesigdbad £NArd6EonneOted with anchor lines 14 to a semi-

submersible 23, floating on the body of water 21. Figure 6 shows

what kind of anchor assembly can be used for the anchoring system

of figure 5. The anchors 1' are first pulled into the ground with

20 the aid of a Stevtensioner, i.a. describéd in European patent

81258. In this embodiment oppositely paid-out anchors 1' are in-

geniously pulled towards one another by pulling anchor line 27°,

which is passed through a tensioner 26 comprising a one-way block-

w ing means and being disposed near the bottom of the sea, to near
25 to the water level, thus shortening the portion of the anchor line

27' extending between the anchor in qQuestion and the tensioner 26,

' consequently reducing the distance between the two anchors. After

the anchors have thus penetrated the soil sufficiently deep and

the flukes in the latter direction of pulling exert forces on soil

~ ) 30 segments having the shape of soil segment 17 in figure 3, the dis-
connectable connections' of the anchors are disconnected and the

- anchor lines 14 are turned around to a vertical direction until

the situation represented in figure 4 is obtained, having soil

segments 20 which are trapezoidal in section and which act on the

33 " £flukes.



prising holes destined for pins 33a and 33b, which plates are 15

integrally formed with the shank nmeans of the anchor in question. Wen the
hydraulic piston 37 is activated in any way what soever froma place | ocated
at a distance fromthe anchor, the piston rod 38 can be pushed outwards,
thus displacing hinge 31, and as a resulg &f the pins 33a and 33b being

gui ded t hrough the plates 20 34a, 34b, 35a and 35b secured to the
fluke, the hinges 32a and 32b can nove towards one another while retracting
the pins 33a and 33b fromthe plates 36a, 36b. Then the di sconnectable

connect | on bebyge. shatkts Y shlu e NaSRERLEL S308S olfurang nElULES B

and BB show a second e e opera I ng nean .
di sconnect abl @ m:amqtehlmoehewnneven be conpared to the ohémdew-esent ed

n figures TMaangidkhn WRGLAIDLS CRIMRAESI A%’ 851 AIREAD! shidhoBaR o 8 432
and 43b, which are guided into plates 4 b, 45b securedto 30

the fluke, anfBP§Fases LRFRCUSRIGRIBF at %%“Plﬁf)eﬁ P tﬂ%é‘%'blﬁﬂdeaast%& ettspeRg i ul i c

piston 41 is pewglhsnalesh ttvaneMar 364 ymhujou SxEer@nd oW s ¥EHechyad OV €.
The piston rod 42 is gquided through ate_40 secured to he fluke, The
T o he conaid amms dn firds Siem Hhats heDetaon RE vttt UR. e Fhei

chanber 47 andtheaf enahartbehe 48ocaibon of hIhgesplaszboandcn 42hes= qgimeecgied to
the pin 43b via t r f er_ 48 by
. . L%ggg%%b_'}‘ g'gd a%ﬁp.ggd irH: ebg r#l%\é/eé l":p‘{a 34% als sg urgg

activati on of nmeans, accoun I Sp acenant of
t he hydraul i ctee/-fiukadein asntht he fpﬁbtqm thatt hee cw:ﬂ#beplw hoveheine thaiged

unti | hhe di Seanaeaiarlsstatecasnshand bind | S CafdP MBS SRR GirBRLh O

Fi gures 9A and show anot her possi bl e enbodi nent of t'he operat- i1hg neans

of the anchor PLAESr TP PPs a7y APSRACACER (PeopakEAE SPRPEISENY HePHY

nmovabl e i nto paskage} vihflcﬂ- plakes 2y 8isabpl ﬁtze 5%/ tne OreiQEbeskrleft 8 13hank | ed.-
The plate 57b |slﬁ§‘gkda di s?osed bet ween t giat es 9b and, 60b secured

to the 10 ¥5Pa &reﬁegﬁe%o ri Fn T‘F(?Iseg P oP"? R vCRAT t he
pin 53. The ppnisish hele:somesclmhttnramnstema Sdix) 38, Cclwhtem pmmtksresd to
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conduit "55b t0 on th
When the hydraulic piston 37 is activated in any way whatsoever

from a place located at a distance from the anchor, the piston rod
38 can be pushed outwards, thus displacing hinge 31, and as a
result of the pins 33a and 33b being guided through the plates
20 34a, 34b, 352 and 35b secured to the fluke, the hinges 32a and 32b
can move towards one another while retracting the pins 33a and 33)b
from the plates 36a, 36b. Then the dJisconnectable connection

between shank and fluke has been xeleased.

25 Figures 8h and 8B show a second embodiment of the operating means,
having a disconnectable connection

which can even be coumpared to the one represented in figures 7Aa

and 73, therefore conmprising reciprocably disposed pins 43a and

43b, which are guided into plates 44&, 45a, 44b, 45b secured to

30 the fluke, and protrude into plates 46b in the coupled state. A
hydraulic piston 41 is now disposed transversely but is also
transversely movable. The piston rod 42 is guided through a plate

40 secured to the fluke. The piston 43 connected to the piston rod

divides the cylinder into right chamber 47 and left chamber 48.

35 The piston rod 42 is connected to the pin 43b via the arm 49. When

fluié is now suplied to the chamber 48 by activation of the oper-



forced to the left by a spring 5'2b, bearing on the end wall of 15
cylinder 5G0. Wen the operating neans is activated, pressurized fluid is
suppf#ed froma reservoir, not shown, to the chanber 54b, causing the

pi ston 51b to nove to the right until it abuts against a stop surface 56b
in cylinder 50b, in which position of the pi?-"ton the pin 53b has been
retracted fromthe hole 58b, so that the 20 plate 57b is able to nove

with respect to the plates 60b and 59b connected to the fluke. Wen
subsequently the fluke angle is altered through mani pul ati on of the anchor
livee, the pressuatxnmgteeﬂscMnbeco@ztbmytheeaimsna‘ceﬁlém ®fc &he bydzeatiad cyso

sthat the spring Gbsay | kdfg{ecglg IQL3n1;L9 éﬁ%.b%?f&xn-rmesehfa:%@ﬁaﬂﬁﬁqe%é

when t he 25 aimis to re-est Ish th connect abl e connecti on

havi ng the pin pebseraected 6%?—%6535‘19!"? iy Edevne BBxA2shbeen @fteinedpl ate 57b
-connected to the shank. In this way the connection is automatic- ally

est abl i shed and mai nt ai ned. The nmovenent of the pin into and out of the

hol e 58b c&n fur FASHGASr B4 AN 3B FHOK aRRRFNGR PSSP £IPOdiment of jthe; pperat=
vicinity of the hﬁbenehhg d¥ BnéamchosShapedided@dt®rsSsin a direct i on

extending fromt he gure 0 _an 1 show an Qr, whi s al so
suited to be use@ P f’t‘fa&;’ # I?Qnii%z]b' ie%’i/%f“@ﬁ%aﬁ%ﬁgt% o?“tl(?
conprises a shanholﬁ)%ﬁbaof Iauklaat;bomlamdmmppm af bhkrk 184. Thecpltazd %7b tsp

of the shak, sai dytumal ! Wlihth bikEn 6 spae B °360 B NACRERY gledop 11

auxiliary flukes respect- 1ve y exten wnwar ds
and rearwaods w fhukeaspaid plateshelse meanf(;agatm;e&oipr Thceiydne | ther piff Sgkes

115 and 116 are BLogad 88k L:Re bhddesa U3 a2Bdsdddd 5300 diReh' &4 G tarééaelzs

paossi ble 5 extent of inflection by abutnents (not shown) on the
une€r si de of the®PrHdSEt 17F AR® 154, aThReedndRothel RFAYIRTh &Y nbiw o SARRYISES
at its rear sidetA2&ught abicbhdeits 5560tanehaiibekt 545 r&nd o Qaelasne% side is

penetration end. At 108 the sﬂeafnk 102 is .hin n the fl u 103 (_jL a%
109, connected t&°THE FPuRB® | <4 BVSEOWé'é‘Fag?% %?ﬁf"b% r’1 aa
through a 15 n/ hokpliienestk.ofhen sthes Sperating hpedrs egoaqg,vaabeo ;asisaim‘mzebed
with the aid of g, @f&nﬁ p%w%%‘i;ééjfrbﬂt e%?élé% formd Mth wg:ﬁhé{lﬁbép%uﬁ
special feature is af anchor |1 ne bout h own
causing the piston 51b to move to the right unt;l it abuts against
a stop surface 56b in cylinder 50b, in which position of the pis-
| ton the'pin 53b has been retracted from the hole 58b,.so that the
20 plate 57b is able to move with respect to.the plates 60b and 59b
connected to the fluke. When subsequently the fluke angle is
altered through manipulation qf the anchor line, the preésurizing
of chamber 54b by meanslof fluid can be ceased, so that the spring
52b will force the pin to the left. This is advantageous when the
25 aim is to re-establish the disconnectable connection by having the
pin protrude into a possibly present next hole iﬁ the plate 57b
connected to the shank. In this way the connection is automatic-
ally established and maintained. The movement of the pin into and
out of the hole 58b can furthermore be facilitated when at least
30 in the vicinity of the hole the pin has a shape that tapérs in a

direction extending from the piston.

Figures 10 and 11 show an anchor which is also suited to be used in vertical-anchoring
systems. The anchor 101 comprises a shank 102, a fluke 103 and an upper fluke 104,
located on top of the shank, said two flukes at their rear

35



15 the shank 102 at 113 is rotatably connected to the shank 102, but
Is connected to the upper end 105 of the shank is connected with the aid of
a break connection or break line 112. Wen a pulling force is exerted in
the direction C, it will be just as if the an- chor 101 is pulled in the
normal , usual manner for pulling anchos sy 20 into the ground. Wen the
anchor has penetrated the soil suffi- ciently deeply, one nerely has to
swi ng out the anchor line 114 to a vertical orientation in order to use the
anchor 101 in a ver- tical-anchoring system upon which the break line 112~

W 'l break angathgadAnsials 5*5""“*4“‘“?153%5“# qkied 50 ka anchor at thew

25 - | ocati on of reference nuner s vvay >t he ¥ 6§%"°§ﬁgl e can
remai n unal t V& afBich exhenth PP} isuedy \igvnrazds. am h’sﬂrwgdswsiﬁmrmcbeen

placed in a Tomphe fmjaaermsAhh@rmtl ¥£é Yauxli 10ary 'I‘iﬁk@@”n?e gefhs LOE one
e anchor 101 and

anchor |ine 3‘3 the nnected.to the upper end

bei ng used d % Bﬂn th'Eﬁ‘F dP3 1ané 3f# 4na ’&?ﬁﬁ’r&l‘*ed \&ﬁeF% BpeRiMde anchor

i s conkect ed exeerithefsivfllecdh ay dbbimentyl (nbt NENRhY diS@fle WiHRRrsideUbEI NY

force in dir D _h xerted t rtlcal anchoring system It

i s remar ked ?’ ﬁ a‘1kt°ﬁ q&h dbqg ové‘edgé'ﬁllr’]‘? h'%a PEfhETEoTS, compEises at

sem - subner siibé erqmerﬁldeaﬂzfngsmt.ma‘elrgunee andret Gest Bfontn\gidei OPs i &

equal Iy appl i Si,Qn I ho 2 represent ed
5@@&!&5& 8BS QNS ugﬁirgoﬁz s %’ngﬁ [ Elotne %% n,o

in figures 1 13 conprises a he of

symetry |- | 3Gt hl0f) yRenfested sk thy| F&“’%ﬂ)rﬁposeduﬂonaemleafasmper pl ate

203 and an aL_-SQ cmcﬁgi, hopes/mahat go,?,%ti&elggcgg;@é:lﬁd%t gf)%b%ﬁd pl at e
at e

203 5 The space between the u t he
| oner plate Qgig té?ié%ﬁ"al‘ﬂ'?hhgl’? ofite TRE #| BRE‘Z tes ’f‘&rtlné?gr%re

rei nforced bfotmed witrgicheidnaak 1p2rders 205 and 206 and a cross braci ng 228r
229. At the front end or penetration end the |ongitudinal girders 205 and
206 nmerge into penetration tips 207 10 and 208, which have been

fl anged j ust Aaspecial efdatprerpise that (thec ansipacilite 11de apbwtn dafwdyh@oupper

pl at e1803 of shdhenhhikk@2202.118h! gyan Lnitial, stage of
penetration into the ar21c or1-1-5 2 If&af&glit @I ts (raggréo %h"'\gl uq}é gb'?
conxwl ses aan*%LSﬂ“PF%?%F to the upper end 105 of the shank is connected with

the aid of a break connection or break line 112. When a pulling
force is exerted in the direction C, it will be just as if the an-
chor 101 is pulled in the normal, usual manner for pulling anchors
20 into the ground. When the anchor has penetrited the soil suffi-
ciently deeply, one merely has to swing out the anchor line 114 to
a vertical orientation in order to use the anchor 101 in a v;r—
tical-anchoring system, upon which the break line 112 will break
and the anchor line 114 ‘is only connected to the anchor at the
25 location of reference numeral 113. Inlthis way the fluke angle can
remain unaltered and an anchor for a vertical-anchoring system has
been placed in a simple manner. Alternatively, two lines can be
used, the one anchor line being then connected to the upper end
105 of the anchor 101 and being used during penetration of the
30 anchor, whereas another anchor is connected to the shank 102 at
113, and is merely used when a pulling force in direction D has to

be exerted in the vertical-anchoring system.

It is remarked that although the above description refers to a
35 semi-submersible when dealing with figures 5 and 6, the invention

is egually applicable to tension-leg platforms.



fl uke 209, attached by nmeans of hinges 210 and 211 onto the fluke. 15

At its top and centre of gravity T, the doubl e-conical fluke 203 is
connected via a rel easabl e coupling, operable by nmeans of re- note control,
to the lower end of a chain F. The coupling may be operated acoustically,
vide e.g. Dutch patent application 86 00126, but al so mechanically,

hydraul ically or pneunatically, 20 thr%ugh a conduit 226 suited for

t hat purpose, as the chain F offers the option to exclude the necessity of
an.extra, loose line by guiding it along the chain F. At the top of the

fl e 203 at the rear of the centre of gravity 25 . T, furthernore two
attachnment neansTERL8ReheE 29V r2PEesANGOf ddd TigyFsmhil e ARCahP e2ompIdsema Dike

respectively, arfGoRiect2didnitid@inkhUk€ard0%s Aymkeddyt o1 ptiBkneBtmQf fshese
cables 212 and 213 is, connected to:coupling plate 220, to_which_ at 221 a
penetration ancHtfSePHAFE FERR5FTAEE cf. °?ﬁ’e°a§od‘§PFﬁgpjpﬁt§t &9228n4 3% 3F°
provided with ancciical lddekaphatent20dpabéint atktathedaltbeshe ldpmird p2dte 203i ch

are attachgd at the |location of. attachment neans 218 and.219, spegt.i.vely,
2t Cthe Tromt of 4Rt ERcESH, *rnd AR Bk Mher s (At 20 B e
212-215 i s obtailwer paneaked|ie tessentsiadbk Hxdllowudirel Efikec202 hien fulrehersual

shanks built of plategand.Lea -V%éel-{;agkgﬁaﬂaﬁﬁ' a§156ers 20?994':&5?()@‘%::5_ 2

coupling plate 220 is so forned as to sposed I n two possible positions
bet ween t he cabl@®sp19xariBe o7 t R&2aftth(he front|@nd oy (Rengtrayienf ppgithe

posi tion, represggecudital NiAdeESt R WRb eshe mRege Iihthi SaHeRrdion Tigesdo7abl e
when the anchor of figure 12 is to be used .in nmuddy soll. In that case the
angl e bet Ween t RS FO%e “REEP (Ve BT TipRIes, aﬁfhﬁsﬁlbﬁ]ﬁ b3F PPRE WhpRrTeT
Sug'f ace 203 of tdpect|tk@nhb plane 2Xheatfbdrh@ldie @OBi 6f tHe @uhikd r292i nrHize
anc¥or |ine E shoul d be .approx,. 48 _.1n.sapdy seils, thi.s_angl e _amunts to
approx. 30, for Pait‘éﬂe 5&?’%%5% Fﬁee%éud%ﬁli %g“%ﬁ g?@?ﬁb’%&ﬁnb’é’&ﬁoﬁ% & Shox-
reversedly up toingheopbsikti dnsr egare Fadt gle b§luke('202 ncomrirdpes pare chuxihswyi n

figure 12. In thix,eredi MERkned 5 fadlLas 2rfi%ge£ hAY &l 211 a:%:‘%oc%' £ike.

nected to attachnent means 225' and the cables 214, then 214", are
connect ed'? o at tAfc BRerioPrdAfscentze of gravity T, the double-conical fluke 203

is connected via a releasable cpupling, operable by means of re-~
mote control, to the lower end of a chain F. The coupling may be
operated acoustically, vide e.g. Dutch patent application 86
00126, but also mechanically, hydraulically or pneumatically,
20 through a conduit 226 'suited for that purpose, as the chain F
offers the option to exclude the necessity of an extra, loose line

by guiding it along the chain F.

v At the top of the fluke 203 at the rear of the centre of gravity

25 T, furthermore two attachment means 216 and 217 are provided, by
which cables 212 and 213, respectively, are connected to the fluke
202. At 224 the other end of these cables 212 and 213 is connected
to coupling plate 220, to which at 2271 a penetration anchor line E
is connected. The coupling plate 220 is also provided with an
attachment means 225 for cables 214 and 215, which are attached at
- the location of attachment means 218 and 219, respectively, at the
front of the fluke 202. Thus a construction built of tension
cables 212-215 is obtained, comparable to a shank but much lighter
than the usual shanks built of plates and transverse reinforce-
35 ments. The coupling plate 220 is so formed as to be disposed in

two possible positions between the cables 212-21> and the anchor



,Apart fromthat an extra cable G can be seen in figures 12 and 13,
ext endi ng between a connection 222, where this cable Gis con- 15
nected to the lower end of chain F, and an attachnment eye 231 on the

coupl
el uci
cast,
soi |

sone

the chain Eis pulled (vide the arrow, then the fluke 202 with iis tips ™

ing plate 220. The function of this cable Gwll be fur-

t her

dated hereinafter. Wen the anchorp 1l of figures 12 and 13 has to be

one 20 shoul d take care that e anchor ends up on the anchoring

230 in the position shown in figure 14. The chain F will

t hen have

surplus length, making it slack. If, e.g. aboard an auxiliary vessel
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sem -s

PCr/ NG5/ 00144 -1 chal . E L ey Ohecl.d 9,05 a5chongd ol 3ufiei [ €. 0. @

i
tensroni n§ neans are provided

oar

for pulling tbenrehted tb 2enachmetitcmprisn24f. engagenent of chain F is
di sposed in or near the centre of gravity of the fluke and also 5

the top of the double-conical fluke. Wen exerting the vertical pulling

force on the

Abartefrome the Anopxtse FablguFccampe faep i Saopees 32iand i

offering resi gfanRaenfAUtHebn i SidreStTH 20D, t Riferel thes ASskliet icOAB! con-

resistance is provided by_the auxiliary, fl uke 309, whi ch was i nizgi ally
pul | ed ¥r eel yneFEAgE? iths LPAP s 8P PurPeLd fonAne an 1%n

20

25

30

35

attachment eye
the coupling plate 220. The function of this cable G will be fur-

ther elucidated hereinafter.

Wwhen the anchor 201 of figures 12 and 13 has to be cast, one
should take care that the anchor ends up on the anchoring soil 230
in the position shown in figure 14. The chain ¥ will then have
some surplus length, making it slack. If, e.g. aboard an auxiliary
vessel, the chain E is pulled (vide the arrow), then the fluke 202
with its tips 207 and 208 will engage the soil and embed itself
deeper and deeper. During penetration only portion F' of the upper
surface 203 as hatched in figure 13 will meet resistance from the
s0il in the bottom 230. The portion G' disposed behind that (vide
figure 13) will not or hardly meet any resistance. Here the chain
F follows the downwards movement of the anchor 201. Figure 13
represents the anchor during penetration. When the anchor has
penetrated sufficiently deep, the position of figure 16 has been
obtained. Tne anchor line £ is then paia out and connected to &
buoy that is set out so as to be able to easily pick up the anchor
line later on. Alternatively, the anchor line E may be connected
to the anchor through a breaking wire adjusted to the desired

holding power. Then the moment has come toO connect the cabie or

t he

de8j PFEFERBPHh 3Pt  Then

at~’



10 tw sted by soil pressure until it is stopped by the stop surfaces
suited therefor on the fluke 202. This restricts the rearward notion of the
fl uke 20W0 g3716398Bor e t he anchor accor di ng to the in- venti oPCENAA2MH0THOr
qui te capabl e of penetrating nmud or sand and extrenely suited for

vertical -anchoring systens. 15 Drilling platforns and TLPs are nore and
more di splaced to a next location during #hgj~ lives. It may be

advant ageous if parts of the anchoring system can be used again. The nanner
i n, whi ch such can be done according to the invention is repre- 20

selfed in figures 17 and 16. Fromthe TLP or the drilling platforma
<conduit 226 exte L0 e chal ; | n b, sed - rate
t he coupling 223@ %% Wge%gttﬁg ?%“mfge%&%égghg‘%; FMQS ?hgue ?I lsj%(ng 8 , SO
as to rel ease it merFidle PRITLY - AEandthhe ePISFRpIeRspeRinonBettplage BRPVitehs

of which the conggstdNid’Incaéhadi® Poraut. THYIdoesk adzarehgagmn@aéﬁ ckd8n N
the fluke 2 and part 223" at the |lower end of the chain F, connectlon

bet ween t he | owers HEPBted AR ThALH FPERPEEDIF &Y ‘f’feﬁ"ﬁf"rfE gnfityatee
When subseguent | xttm e&plom thd aoxﬁlulel-e&uchlﬂlﬂuﬂul |Whieg é:@mmg\nﬂhb Yrtical
transferred via c to the cou ngup at e 220 a Aan thrt'J= 14 w;tlf %bl es
212-215 30 Bh *I”gn%ﬁﬁcﬁ i) “T"ﬁe BKESBF PR (hbY |tua "Rt HSPi%ur e
18 is attained, mative ¢h ¢iferang resifibopsagaihbeddispdareneatbof t tm didke.

wei ghed onto Lheaddfes anpniéglgba%r ! IF0v R ) el Skl sdd) tdile ! SPECH
it is particul ar advant ageous that with si npl € neans e afnchor can

wei ghed fromtheW¥ *R!’hUP%cF‘GB}%UtY Pekladf freqlyggdqnyggnto theisohdputs 4| pey

that cabl oG cane@isiQalBplsace A&@s&wuﬁaﬁl Q% 24 %t3pfed b3 thé Wio F é@:)faéegl ng

t he penetration situation and arranged at the correct |enght for

t he—desi red angl 84feS&RETSELr PFoﬁheTﬁ%"‘"&na? 38e° a§e§t€;§F’é%eﬁ‘?°ed"faﬁ“ard
figures 19 and ZQoﬁ(wpbf IMme fidke 202. i‘dnéﬂéﬁoﬁ@khar%o&os%raﬁﬁg t3031e ike

fluke 301 conprises .a front- e 307 and a . rear nost flu art
308, being hi nged=8H Bnt® dRofP% er°raqu‘%6 (5’5? pgﬁegraé"ﬁﬁgp“@’r p&hdT Iﬁ
to the plane extremely suited for vertical-anchoring systems.

15 |

Drilling platforms and TLPs are more and more displaced to a next
loéation during their lives. It may be advantageous if parts of
the anchoring system can be used again. The manner in ﬁhich such
can be done according to the invention is repre-
20 sented in figures 17 and 18. From the TLP or the drilling platform
a conduit 226 extends along the chain F, which conduit can be used
to operate the coupling 223 between the lower end of the chain F
and the fluke 202, so as to release it. The conduit 226 may be a
simple pulling cable, by means of which the connection 223 can be
25 pulled apart into part 223" on the fluke 2 and part 223' at the
lower end of the chain F. The connection between the lower end of
the chain F and cable G will remain unchanged. When subsequently .
the chain F is pulled, this pulling force will be transferred via
cable G to the coupling plate 220 and thus to the cables 212-213
30 and finally to the fluke 202. Then the situation of figure 18 is
attained, in which the anchor 201 is pulled from the bottom and
weighed onto the TLP or onto the drilling platform itself. In this
respect it is particularly advantageous that with simple means the
anchor can be weighed from the anchored object itself. It goes
35 without saying that cable G caﬁ also replace the two cables 212

and 213 (figure 13) during the penetration situation and be



of drawi ng. The upper surface 311 of the fluke is curved. In the surface

, centre of gravity Z of the upper surface 311 the fluke 301 10

conprises an attachnment plate 305, to which the vertical -anchoring chain
306 is attached by neans of a closing |ink 310. The shank conprises two
rearnost wires 302 (disposed on either side of the plane of symmetry) and
two frontnost wires 303 (disposed on ettjer side of the plane of symetry),
being joined at the top end and 15 conprising an attachnment eye 304
for connection to a penetration anchor line. At their other end the shank”
wires 302 and 303 are passed through slits 318 and 319 (vide figure 20)
towards the .0 res .t t 4

at t achnment nelgn}%g;’é%éj% p%’(‘)%ru %‘Eﬁ gam%r%fggér{n%grﬁéndﬁggigg% %‘eht e 1 uke.
20 For t%i®8-purpose the shank wires 302 and 303 are fitted at their
outer ends wth cable eyes 315 and 316, through which a pin 314 protrudes -
which is to be further discussed hereinafter, which R cooperates with the
attachment netRSePRoF (38088 Fanraseusde 18y Eisures 1R 3‘516“1 FEREIS*SpRoper
posi ti 051S W t#lukeSyACand Ca tshank 13026, 36235. The f£hukel Ber quup:siés @afirdre-seen at
the front of the n532 n_fi t quke top
view, but sont® p‘iaﬂa c‘hB?jr ‘nalgpose o) Q?‘h ﬁﬁ%r%gl;ﬂe 0] Orhmgf?lﬂ?e have
al so been showme &mtmelrlustmat amtr am NS, and) [penpendiculamdyethcihghplanenes of
30 the ugp LHgf ak %éepfmﬁ?&;; 134K EofT fheS UK SQ RErdedd. Unslene ne the
curved nature 0 t fl uke art fromthat the plane of symetry S &

i s shown, exterdpes) qseF{ﬁal?él %{H"&FYF P thfo upPemSusfacend! Htaqi Higke A% he
under sigle of é&%r&meﬁnsdﬁtﬁaﬁﬁﬁalﬂlﬁbrﬂﬁﬁt31%1&het1{8)k58iﬁ¢a®¥hr&h5ﬂﬁfg si de
of the plane of syrrTetry Wth their e S|deg gZese irders 317
constitute a Fdariy Eﬂfé‘&dgﬁt’”&“fo‘?t 1%t 37‘?‘1/ nﬁhﬂ*’ﬁ‘

gui di ng the pednbk O &ﬁotf&rﬁbml«nes 3023 (disposed 8@2eahdr3ﬁiﬁeV\bf Ctheext end
underneathth flu 301.. A 0 e t l.at e 355 (vide
lguro 218 OTorR & SRS diris iy Rephbibeti Bt 365 HAPBodlahs espmesl

front and thesmssagvnslpﬂtnelﬁ amﬁte‘ymabemfhee@%ir etsuhq exPpt entalmsiw t he

gg?' € EobpS: sty aRacthlnkhdP 398 - 3041 ok CBEnrfRforP it o! e poldtlrarthd 1S

anchor line. At their other end the shank wires 302 and 303 are
passed through slits 318 and 319 (vide figure 20) towards the
underside of the fluke, where they are attached to the attachment
member 312 protruding downward from the underside of the fluke.
20 For this purpose the shank wires 302 and 303 are fitted at their
outer ends with cable eyes 315 and 316, through which a pin 314
protrudes which is to be further discussed hereinafter, which pin
cooperates with the attachment member 312 to keep the cable eyes
315 and 316 in their proper positions with respect to the fluke.
25 Another pin 313 can be seen at the front of the means 312.

In figure 20 the fluke 301 is éhown in top view, but some parts
which are disposed at the underside of the fluke have also been
shown for illustrative reaséns. Furthermore some height lines of
30 the upper surface 311 of the fluke are shown so as to underline
the curved nature of the fluke 301. Apart from that the plane of
symmetry S-S is shown, extending perpendicularly to the plane of
the drawing. At the underside of the upper surface 311 girders 317
are mounted on either side of the plane of symmetry. With their
35 undersides these cirders 317 constitute a reversed U-shaped gutter

for laterallv enclosing and for cuiding the portions of the shank



fined by a front edge of the hingeable rear part 30s of the fluke 301. It
I's remarked that, as can be seen in figure 20, there are tw 10 pi ns
313, 314 on each side of the fluke, one di sposed behind the other. Now it
I's possible to secure the cable eyes 315, 316 with the aid of the pin 314,
i n which case the shank will assune the position as represented in figure
19 by nmeans of wires 302" and 303'. The fd yke~-angl e anounts to approx. 32
in this case. Alter- 15 natively, it is possible to attach the cable
eyes 315, 316 to the fluke with the aid of the pin 313. Then the position
of ™ he shank with respect to the quke as represented by the wires 302, 303

in figure 19 is Ihed f eb r further
alternative the wi%%?e{bg gnﬁh‘ﬁ)%gﬁk ré%h“g(?n ’e%? uggm‘fé%?' AL{bf'trlrgreans
of pin .314 and nohetmbl‘@eeslet@emumm Flgee béS-‘at {dcleeFigure h21H)| Wle tpjs

‘means of pin 313ui l(;k?ngehb'é(etﬁgﬂé QsVkhd éa@@@gé“as‘i‘?.taihd ReeRdAhe ¥ lé‘?;e in

this case 41. Figur O furthernore schenaticall y shows sone parts of the
dis- 25 comEerIen §1 e CARMA L Fhe oFearh e TRAPENRT S SR P aRtP3HRe ahdee

parts are gli sposgds Ohst RRa 03 R hoShakE.Ofné heatPRRYe B4 kREEsBL. 3Td16is [HeRS
313 and 314 can bhe seen, which are connected to ends of the_ oper- aéllu?(g

rods 321, 320, raBpRd¥i§diTpnt \#%ehonrRePIoRoAREE %728 ParthAlf 15 the

di scussed herei afiter to a further operating rod 339, re- 30

spectively, the latter rod being furthernore connected through a further
operating part 326 to an operating line 337, which is attached to the
vertical - anchor iltgiti yamago8l thpb, disscanneetsesy heclismren?( s there harenswe

el uci dat egh on ”}ﬁnb@lbs P on eaddf si&g%ﬁ%hg191\1!&%180@@%1%3054&1 hitld §8e21A
and 21B the disconnect- ing nmechanismand the way it is operated are

repfesented i n StBEL- Now it]4s_PessdRle i EREPIUIRE FaPleneyes ohé 0P 15 WidBt ry

S. One can see #the WMPRE ke fpmesad,l iaf whi'tﬁ'x fdauketné:@nhﬁxalwlri sgsanxeon-.heas
well as the undersurface of the f H Oé %east artI simlar
k() 9F“6 £ 198

section. 5 PPRECAEPt AT HFRAESF Pia‘? ‘h‘EﬁBr?‘Hzg Ia?‘ﬁe
ext ends t hrough3the. frhekflukéhenglleosndupthki 6K adppboxsfl 32Pein ahlis cadseansh@i+ng

15 natively, it is possible to attach the cable eyes 315, 316 to the
fluke with the aid of the pin 313. Then the position of the shank
with respect to the fluke as rqpresented by the wires 302, 303 in
figure 19 is attained, the fluke angle being approx. 50°. 2as a
further alternative the cable eye 315 cén be attached to the fluke

20 by means of pin 314 and thé .ca.bl_e eye 316 can also be attached to
the fluke by means of pin 313. | The fluke angle will then have an

intermediate value, in this cés_e 41°.

Figure 20 furthermore schematically shows some parts of the dis-
25 connecting mechanism for the shank wir_es 302 and 303. These parts
are disposed on the other side of the uppez surrface 311. The pins
313 and 314 can be seen, which are connected to ends of the oper-
ating rods 321, 320, respectively, which are attached in a fashion
to be discussed hereinafter .to a further operating rod 339, re-
30 spectively, the latter rod being furthermore connected through a
further operating part 326 to an operating line 337, which is

attached to the vertical-anchoring line 306.

The disconnecting mechanism is furthermore elucidated on the basis
35 of figures 214, 218 and 22. In figures 21A and 21B the disconnect-

ing mechanism and the way it is operated are represented in a sec-



line is attached to the plate 305. On either side of the plane of symetry
S the sane type of disconnecting nmechanismis provided. On should bear in
m nd that on either side of the plane of sym 10 netry S there are
shank wires 302, 303. In the dowwardly protrud- ing part 312 of the

| ongi tudi nal girders 317, in their sidpgplates 329, 330 to be precise,

hol es 332, 331, respectively, are pro- vided, into which the pin 314 can be
slid. Inits coupling posi- tion, depicted in figure 21A, the pin 314
protrudes through the 15 hol e 332, through the cable eye 315, through-.-
the cable eye 316 a |1, .as u he_ ho 331. Jn_this fashi t he ~
shank w res)ééa ,p%%ngf%usagcﬁ% Q{.ny %??%ech%tg Jﬁ’gmﬁﬂ usﬁdgflgi 88 ot %gefl uke.
The pin 314 uppex isupfacesddurafd the filhke c fdnifalapn meghicn, modwe3d32s whech can

al so be slidphacdarance i@l &de ifﬂg;l?e db5 SGl laRCHRANG £1Hi3h,{ G BOE 100,
pl ane of symmetry S, during which it is guided by suitable guiding neans
334. At its other end the arm 333 is hinged at 327 on a | ever nenber 336,

bei ng sf i r M ¥ngegtatingit i18tOIIVS’ £65 CeHed vert 13D RELLN ARG extends
he dr s, rod (:w de also figures 20

perpendi cularly to the plane in ] wi.ng..Thi
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well as through the hole 331. In this fashion the shank wires 302,

303 are securely attached to the underside of the fluke. The pin

314 is firmly secured to the end of an angular rod 333, which can

alsc be slid back and forth in a direction perpendicular to the

20 plane of symmetry S, during which it is guided by suitable guiding
means 334. At its other end the arm 333 is hinged at 327 on a

lever member 336, being firmly secured at its other end to a rod

339 extending perpendicularly to the plane in the drawing. This

rod (vide also figures 20 and 22) is pivotably borne on the fluke

25 at 341 and 342. Bearing 341 is positioned in the transverse beam
323. As can be deduced from figures 20 and 22, the rod 339 com

prises at its rear end a further, fixed lever member 326, at whose

. radial outer end 338 the connecting wire 337 is connected at 238.

At its other end, the connecting wire 337 is connected to the ver-

30 tical-anchoring line 306.

In figure 22 it can be observed that the two pins 313 and 314 are
both connected to the rod 339 in a similar fashion. Now if by ex-
erting a pulling force on the vertical-anchoring line 306 so as to
35 pull it more tautly a pulling force is also exerted on the con-

necting line 337, the levers 326 will be twisted upwards (vide



5 21B is finally achieved, in which the pins 314 have been noved out
of the cable eyes 315 and 316. Figures 23A-D schematically show the fashion
in which the anchor of figures 19 and 20 can be installed. In figure 23A,
by nmeans of * 10 a penetration anchor |ine (not shown) which as attached
to the outer end 304 of the shank 302, 303, the fluke 301 is pulled in the
direction of arrow J. The vertical-anchoFﬂﬁb'Tine 306, being attached to
the fluke by nmeans of plate 305, is dragged al ong through the soil. At the
underside of the fluke the end bl ocks of 15 the shank wires 302 and
30% can be seen, which conprise cable eyes 315, 316 in which the pin 314
“engages. | n figdieuxEsB2iid-Fias apeanresslabbf s¥is¢h the tmish3dP swbll taieot baisi on

measured in the Rengls an LhONas3RENURs! ENCand NAL. R8s aPLNO0Tcan0E {2 BRvEPT €
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activated, causiofigtidheaplenepss 315 ankld14.0 sl i de out of the cable eyes so

that the eyes 315 and 316 of the shank wires 302 and 303 are detached from
the fluke. Then the penetration anchor line is pulled in direction L (vide
figure 23C) and¥ierRresndd3r-PlBchergipghlly Shewtthepfashinay if rérichntharmmcher in
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anchor |ine 306c0apsk téhe sharde ere Sranvesghedosprplecttehne 3Bubseqpanekyid he

vér’fical-anchorin line js tensioned in directiqn K. resulting_in an upward
force being exei‘f’gd‘”{fﬁ"fh%‘ gy arrow fdll'u £ ivﬁrﬁ%ﬁ(?é?ﬁl}"é'lﬁ? ]@”ﬁv?é‘y Peine
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directi orid the shank wires 302 and 303 can be seen, which comprise cable eyes
315, 316 in which the pin 314 engages. In figure 23B it has been
established, on the basis of the tension measured in the penetra-
tion anchor line, that the anchor, or to be more precise the
fluke, has penetrated sufficiently and appears to be able to
20 supply the desired (vertical) holding powér. Then the wvertical
anchor line 306, which was initially slack, is pulled taut with
'~ the aid of a winch aboard a vessel (not shown) in the vertical
direction K. By pulling this line taut, the disconnecting mechan-
k~2 ism at the underside of the fluke is activated, causing the pin
25 314 to slide out of the cable eyeé so that the eyes 315 and 316 of
the shank wires 302 and 303 are detached from the fluke. Then the
penetration anchor line is pulled in direction L (vide figure 23C)
and the ends 315, 316 will first move away from one anotner in the
guidings along the underside of the fluke, subseguently to move
30 through the slits 318, 319 towards the other side of the fluke,
after which the shank has been completely released from the fluke
and the pene:ration anchor line 306 and the shank can be weighed
completely. Subsequently the vertical-anchoring line is tensioned
in direction K, resulting in an upward force being exerted on the
35 fluke in its centre of gravity Z. The fluke 301 will then move

slicntiy upwards and due to the pressure exerted by the superposecd



ountill it is stopped by abutment 358 (figure 19). 5 Fi gures 24A, 24B
and figures show in what special manner the fluke 301, after having been
operative in the position shown in figure 23D, can be renoved fromthe

soil. For this purpose the rear end of the rear part 308 of the fluke is
connected by neans of one or nore wires él to a ring 346, slidable al ong
the vertical -anchor- 10 ing line 306%and initially kept inits

position by neans of break- ing line 355, attached to one of the chain
links. For clarity's sake the ring 346 is represented at a di stance above
the fluke. The_ |ine 306 cggﬁris_es inits |lower portion a chain, nerging

into a cabl e 8P PETUMPETIHEE P FeINPRRT 308y i Brg & SBRldeRcAPTRREh 15
its upper endtban ahe atesialihivgy paes | tiel £luké OMilhevdigxi ih ahe ¥OS8hodr
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(ring) 345 i saaﬁtégheld'. * hsltggf':%? %ﬁe’r‘b%ﬂgmrr%\?gs Fhe Sﬁg'l ine 306 in
direction M until it arrives at the ring 346. As can be seen in figures
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Various aspect of the anchor and fluke of the present application a
descri bed and™8 *FA®FOPnCRATIERE FEndiFhd ONBP| RTELPH S CEBLY, RRYGEB0into
GB- A- 2286168 a GRAbI8280GE9 . ErpecBOid 368 1 -vhiaRdi4Bi1252868% s attacheda with
15 its upper end to an auxiliary vessel 344. From the auxiliary
vessel or platform 344 a line 357 is paid out, to the other end of
which a catcher (ring) 345 is attached. This catcher 345 moves
down the line 306 in direction M, until it arrives at the ring
346. As can be seen in figures 25A and 25B, the ring 345 not only
20 comprises attachment plates 353 for the 1line 357, but also an
annular protrusion 352 (vide the vertical section of figure 25B).
The ring 346 connected through line 347 to the rear fluke 308,
-shown in upper view in figure 25A, comprises at its upper end some
attachment plates 348, onto which by means of pins 349 levers 350 S
25 are hinged. The levers 350 comprise hooks 351 at their top end.
When the ring 345 has moved downwards sufficiently, the annular
teeth 352 will engage the hooks 351 and an upwards force, exerted
on the line 357, will cause the breaking line 358 to break and the
ring 345 to be tagged along upwards and thus the line 347 will be
3¢ pulled taut, so that the hingeable rear part 308 of the fluke will

be pulled upwards.



- 18 - CLAIMS 1. A nmethod for anchoring an object in a body of water
havi ng a ground-1li ke bottom in which an anchor, conprising a 5 fluke neans
wi th upper surfaces having a centre of arga and a shank neans, which
obliquely extends upwards and forwards fromthe fluke nmeans and is

connected by a fvaﬂoaadabpebl&eoffl whe aa@h%raaﬁdcemuhe 3kt aplaedRsemtsecond
end to a penetration or ling line, is pulled into the bottom ground by

means  of tQﬁpchﬁuh.bhnﬁrél descidhedand klaimedndhoburatebendand uke neans
" has : :penentrated the bottomground to a sufficient extent, Is attached by
ne¥ns of apppldkatibnee GBe Al-122 7315]90C sl m-melzmssafssgngagmwb «6he
-anchor line being essentially |ocated above the centre of area of the upper
surf aces OQ@@EQSLKUKQ,WE@R& andﬁlégltbgzpqlllng force exerted thereon via
.the anchor line being essentially directed Vertically. 2. Met hod
caccording to claim 1, wherein the fluke neans of the anchor used has a
- front end or penetration end and 20 a rear end, and the shank neans of the
anchor used is provided at a second end with first neans for attachnent to
. an anchor line or pulling line, said shank neans being attached by nmeans of
‘at least one hinged joint to the fluke neans at a location at a distance
fromthe centre of area, and being attached by 25 neans of a di sconnectabl e
connection to the fluke neans on the other side of the centre of area with
respect to the hinged joint, operating neans being present for effecting
t he di sconnection of the di sconnectable connection by renote control, said
di sconnect abl e connecti on bei ng designed to 30 enable the shank neans to
assunme a plurality of adjustable positions with respect to the fluke neans;
wherein, after the fluke nmeans has been induced to penetrate sufficiently,
t he“operating means are operated for releasing the di sconnectabl e
connection; wherein the pulling line is pulled substantially in 35 a
vertical direction, causing the shank nmeans to be rotated with respect to
the fluke neans until the pulling Iine



substantially extends vertically above the fluke nmeans and, either
automatically or with the aid of operating means, the disconnectable
connection is established in order ta fjgx the 40 thus attained position of

t he shank with respect to the fluke neans. -19- 3. Met hod accordi ng
to claim2, using an anchor in which § sconnect abl e connection is
| ocated at the first end of the shank neans. 5 4. Met hod according to

claim2 or 3, whereim m@m&asmnsﬁéﬁ@fﬂn ome@ﬁj@etlﬁnaﬂabad§5é£b¢vaél%§d
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2. Method according to claim 1, wherein the fluke

means of the anchor used has a front end or penetration end and

20 a rear end, and the shank means of the anchor used is provided
at a second end with first means for attachment to an anchor
line or pulling line, said shank means being attached by means
of at least one hinged joint to the fluke means at a location
at a distance from the centre of area, and being attached by

25 means of a disconnectable connection to the fluke means on the
other side of the centre of area with respect to the hinged
joint, operating means being present for effecting the
disconnection of the disconnectable connection by remote
control, said disconnectable connection being designed to

30 enable the shank means to assume a plurality of adjustable
positions with respect to the fluke means; wherein, after the
fluke means has been induced to penetrate sufficiently, the
operating means are operated for releasing the disconnectable
connection; wherein the pulling line is pulled substantially in

35 a vertical direction, causing the shank means to be rotated
with respect to the fluke means until the pulling line
substantially extends vertically above the fluke means and,
either automatically or with the aid of operating means, the
disconnectable connection is established in order to fix the

40 thus attained position of the shank with respect to the fluke means.
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br eaki ng connection of the pulling line with the first end of the shank
means breaks and the pulling line is brought to a position extending
substantially vertically above the fluke %ﬁ_neans and is fixed to the
object to act as an anchor line. 6. N@& od according to claim1l1, wherein
the fluke neans df thdefkedraceerdinag tofebaimoe?; peningaadnoanchdrand a

rear end. @pfehnenslankceRABS: b1 NeoANEERLoH S 15cRERY! Qggtgéo;ﬂggts %&gﬂd

end with first means for attachment to a penetration - pul’lin
line, sai PEhEM& FRAME BRRAY- att ached by neans of at |east one hinged joint
t &t he §1 uke nmeans at a location at a distance fromthe centre of area, and

»bei ng attached by nea of a disconnectabl e. copnnectjon to the f]uke neans
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for attachment to an anchor Iine; whetein the pulling [ine i's connected to
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above the surface centre of area o e ke neans,
_ on the other side of the centre of area with respect to the

hinged joint, operating means being present for effecting the

20 disconnection of the disconnectable connection by remote
control, said disconnectable connection being designed to
enable the shank means to assume a plurality of adjustable
positions with respect to the fluke means; in which the shank
means between the first and the second end comprises second

25 means for attachment to an anchor line; wherein the pulling
line is connected to the second attachment means located
between the first and the second end of the shank means and, by
means of a breaking connection, is connected to the first end
of the shank means; and wherein, after the fluke means has been

30 induced to penetrate sufficiently deeply, the pulling line is
pulled in a substantially vertical direction so that the
breaking connection of the pulling line with the first end of
the shank means breaks and the pulling line is brought to a
position extending substantially vertically above the fluke

35 means and is fixed to the object to act as an anchor line.

N

6. Method according to claim 1, wherein the £fluke
means of the anchor used has a front or penetration end and a
rear end, and the shank means of the anchor used is provided at
40 a second . end with first means for attachment to a penetration
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8. Met hod according to any one of clains 5 to 7, using 30 an anchor of
which the fluke nmeans at its rear end nerges into an auxiliary fluke neans,
which is arranged to extend obliquely downwards and rearwards fromthe

fl uke neans. 9. Met hod according to €9arm 8, using an anchor of 35 which
the auxidr agsuliinyelmnans saddf shank Meaged b@_rint_;hat_ﬁ_h@mdwwme&m GERd Ses
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pulling on the pulling line; and wherein, after the anchor has
been penetrated to a sufficient extent, the anchor line, after
20 having been attached to the object which is to be anchored, is
used in order to provide for substantially vertical pulling

forces on the anchor.

7. Method according to claim 5 or 6, using an anchor
25 in which the second means for attachment of an anchor line are
located at least substantially directly above the surface
centre of area of the fluke means.

8. Method according to any one of claims 5 to 7, using

30 an anchor of which the fluke means at its rear end merges into

an auxiliary fluke means, which is arranged to extend obliquely
downwards and rearwards from the fluke means.

9. Method according to claim 8, using an anchor of
35 which the auxiliary fluke means is freely hinged on the fluke
means and comprises a stop means for limiting the amount of
downward travel of the auxiliary fluke means.

10. Method according to claim 1, wherein the fluke
40 means of the anchor used comprises a fluke, which is so formed
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14. Met hod according to any one of clains 10 to 13, 30 using an anchor

fl uke conprising connecting neans between the fluke and the penetration
line, which are formed as cabl e- shaped or _chai n-shaped connecting |ines.
15.  Method according to claim 10, using2dn-anchor fluke 35 of which a
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t he shank sumBricsisngfatthieeftukevmeaasisi.e- shaped or chai n-shaped wires, at

| east two 20 of which extend, when viewed in a projection of the plane of

symretry, divergingly towards the fluke, the anchor furthernore conprising
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12. Method according to claim 10, using an anchor fluke
20 in which the top surface and possibly the lower surface of the
fluke also has a correspondingly curved or buckled appearance
in a cross-section in a plane comprising the centre of area and
is perpendicular to the.said plane of symmetry of the fluke.

25 13. Method according to claim 12, using an anchor fluke
in which the upper surface and possibly the lower surface are
substantially conical.

_/ .
14. Method according to any one of claims 10 to 13,

30 using an anchor fluke comprising connecting means between the
fluke and the penetration line, which are formed as cable-
shaped or chain-shaped connecting lines.

15. Method according to claim 10, using an anchor fluke

35 of which a part, bordering on the rear and being disposed to

; the rear of the centre of area, is hinged on the remaining part

of the fluke, the hinge axis being perpendicular to the plane

of symmetry, in such a fashion that the upper surface of the

hingeable rear part is able to assume an angle of over 180°
40 with respect to the upper surface of the adjoining remaining.
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substantially vertical forces between the object to be anchored and the
fluke. 18. Met hod according to claim 17, using an anchor in 30 which a
part of the fluke bordering on the rear and being disposed to the rear of
the centre of area, is hinged on the T&®iming part of the fluke, the hinge
axi s beigwrthesperrl CElaket 0 the plane of symetry, in such a fashion that

t he upper surface of the hingeable rear part is able to assune an angle 35
of over [err] with respect to the upper surface of the abutting remaining

part of the fl1&e. Method/bddesrdDEPI b NELa D C19) rﬁhémg\h&aeaﬂchaﬁ Ehuke
nean éh}ﬂgnﬁ% u$fdhhas a front or?genetritlon eﬁ and a 40 rear end)”
and t e SRTRbHSEE e FSviHBYt ot ne exsent 0fecond end
Wt h f|mmavaiﬂnfftheareaxhendtofothe ﬂhuherwitherGSpedtltcgthene i n which
t he sha Ng nd the second end conpri-ses second neans
for attg§%nen é?égfé angﬁh ?%%é wherein the pulling line is connected

to the second attachnment means | ocated between the first and the second end

of the shank neans apchhdy a{@@&_sdﬂ{g @r@:pgirﬁlglcqm@fé éssfQpuected to

?
the first end of _the shank neans; wherein, after % n??uke nmeans has

beedd ndRARE ﬁfldlctft%r@ewsemwm%# eﬁaltl?ya@@b@ryusﬁé eerprigel anlukepul | ed
in a subgicn isHdnk vefésﬁeétméw;I@mesmﬁlbeth&hfn@rsaﬁaﬁtcsfnect'On of
the pul | i | ine wt he rst_end of .t he shanf neans frea s and the
bul 1 | ng BEHRETAE I, S (314 S ARRT 05 Pl HELL B8 ArPRo1 uginalcal |y
above t ipd drellaf mammetaqd izstéﬁseétmgl thoéélesb?qlaeﬁtth@ antcheég anchor |ine.
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e t or achnent

bet ween first and e second, end conprises second neans
to an Weans to a penetration line and is mounted on the fluke at its

other end through third attachment means, the shank comprising
at least two cable-shaped or chain-shaped wires, at least two

20 of which extend, when viewed in a projection of the plane of
symmetry, divergingly towards the fluke, the anchor furthermore
comprising operating means for operating the third attachment
means by remote control so as to release the wires, and as a
result, the shank from the fluke, after which the anchor line

25 of the vertical anchoring system is used for transfer of
substantially vertical forces between the object to be anchored
and the fluke.

18. Method according to claim 17, using an anchor in
30 which a part of the fluke bordering on the rear and being
disposed to the rear of the centre of area, is hinged on the
remaining part of the fluke, the hinge axis being perpendicular
to the plane of symmetry, in such a fashion that the upper
surface of the hingeable rear part is able to assume an angle
35 of over 180° with respect to the upper surface of the abutting
remaining part of the fluke.

19. Method according to claim 1, wherein the fluke
means of the anchor used has a front or penetration end and a
40 rear end, and the shank means of the anchor used is provided at



anchor line; wherein the pulling line is connected to the first attachnent
"nmeans and the anchor line is connected to the second 25 attachnent neans

| ocat ed between the first and the second end of the shank neans; and
wherein the anchor is penetrated into the2dbottom ground by puIIing on the
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suf ficient extent e anc I ne, ter a een att ac
obj ect whi 6K BBlildngo liaeandmomddch §hes§alan# meaels betpeen ddef First and

subst anti akhy &ebbhaaEnlaulcbhwlfsersC%%c@:ﬁdt h.eaa@c@% attachmhtaR1Q N9
Fhod substanti al | as_hereinbefore SCFIR reference to the
:acconpaﬁylﬁﬁcHPg d5e; wherein the pu 1ng 1ne 1s connected to the
second attachment means located between the first and the
second end of the shank means and, by means of a breaking
connection, is connected to the first end of the shank means;
and wherein, after the fluke means has been induced to
10 penetrate sufficiently deeply the pulling line is pulled in a
substantially vertical direction so that the breaking
connection of the pulling line with the first end of the shank
means breaks ‘and the pulling line is brought to a position
extending substantially vertically above the fluke means and is

15 fixed to the object to act as anchor line.

20. Method according to claim 1, wherein the fluke
ﬁeans of the anchor used has a front or penetration end and a
rear end, and the shank means of the anchor used is provided at
" 20 a second end with first means for attachment to a penetration
or pulling line, in which the shank means between the first and
the second end comprises second means for attachment to an
anchor line; wherein the pulling line is connected to the first
attachment means and the anchor line is connected to the second
25 attachment means located between the first and the second end
of the shank means; and wherein the anchor is penetrated into
- the bottom ground by pulling on the pulling line; and wherein,
N after the anchor has been penetrated to a sufficient extent,
the anchor line, after having been attached to the object which
30 is to be anchored, is used in order to provide for
substantially vertical pulling forces on the anchor.

21. An anchoring method substantially as hereinbefore
v described with reference to the accompanying drawings.
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