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:..-.·. · : :~< {7il) J,~}Mi~s ;'.<:LA.x·-·$l'o·Rt( \~ diinzen · .'.: in die af~esaid Bllitish Patent ~ca~ 

· .... 

, /cf il:he .Vriiltied Sit.ates Of. Afiier.i£4, ·of:S~3' ·:S. N;o/ 260/68· (Serial No. 1,223;4~.1) ithere is 50 

··· .. ··;;·gi£~~i····~ea~ 
.;:;;: od by.which iU~ to ·be .p¢()inied; t<rbe·par;.. m~t in a vertical plane about a horizoritahxis~ . 55 

:::. >ticularly .. de$cpoed. ir.i 'and . by . thCo ~allowing :pivotal means. to pivot said dettick strUCttire 

·. :~·statement:-'."" >.:' ··.·•·· .· .· ·.. < . . . .:· ... ,.:'.O abrut.said:hocizonml am selectively wan in-

10\ < .. This application is .. a di:VisiOnhl of.British pa- ';ol'ined posiition whereby saad derrick Structure 

. . ·<". )ent: .·~iii.Qri •.No.· :u9/.68_ .. (Seriat:,.No; .when iin ·sai~ ~ed posiiliion drills said slant.:. 

'/i . •:··. 1,2~3,431),:filed .. Jari\lary>~;..1%$, and- relates ing ·wells; a-rotary table, and means.pivotally 50 

·:·: .. :;::-\,:io~1!e~~~- ~~t~riJ .. ;~~~~~= :~';!~o:; ~t~:J:~n~ a= S::= 
····•: ... , 1S ,;; arounci ;tl:le· P~et:er of ·aµ ~r811llng ~tf.omn. horu.omail. ll.ls as the derrick structure, the ro-

0:,. :In U.S: Patent. No. 1,'829,304.<(1931} to_ tary: table haiving an operating apemtte fthere;.. 

Schroedei; ~er¢ i~ . shown . ~ · ~ge::;tnollrited .. throii~ the horizontal axis ·axis intersecting 65 

tilta:ble derrick for drilling pile ho.I~· Qver the the loilgit:U_din:al axis of the operatirtg 'apertilre, 

end of th~ ·barge. 'J'he derricltjs ~il~Cd;'()rit:'be- the dJ:illing 'axis of the derrick. structUre' being 

. . ypnd theend'qf thebarge:;andthe;d~!lw::works in ~1igmneni witlithe,longitudinal aXis of the 

1·;!;§~i~~~ ~=:=~7:: 70 

tliC \'lnt,w.:works;•iit is"deru" ltba.t a.pi.pdumdBiing No' •. 1,223,4~3) which.is another divisional.-ap- · ·-

. · devi<:e: could not· be placed in f!"Qb,t ' of, : and 'j:Hi¢ati0n to· the aforesaid BritiSh Patent· ap:.. 

cl~r·:of;,the tilte.d denick/This d~scl6se4 ·ar:.. i>li~tion.·No;· 260/68>(Serial No~· 1,223,431) · 75 

r8rtgemeiit. is: qriite imprac;tical and rin~ited f9r ~ere iiS owmed 'a:. m~ ' of drilil:ing · at •a "·· 

<- • ·-:3() ~p:::=:i:~~~ci1J:~tli~te!~ =~p~=
i:1%a=~h~ ,. 

.... ·. and -~or minimal size _bf operating area·\vhen a -~ ·~nd haWJ;ig· a' preid~n:ed· onient_ili~Il 

' . 

.,, .. , . plilm1i.ty of slant wells are tio. be dtilled. · · Wiiith respec1: ;to: ~h ~er; oompcising· :fabri~ 80 

....... ,,::·~~:;_~~~~Qfh~=z!:~= i:!o::7a~=t~~~i!! ... 
. .· ·.. g p()Si.1lion:;to al1Qth~ mrougn me 'vertical. A ipiipe : oiie' of the' wells to he ·drilled, transporting 

. . : . : ):ook is ~(nm~ . bUt .. di~ ,ds no_ ~ ()t ~cqllatfomi -~ me ~te, orienting and esrab- 85 

· ... (°;;'.a: pipe haµd:l1iJ1g,.deyioe be!;ween iditq»pe ;r8JOk. ~ng·tlle pla.tfo~ at the SLte so dlat the ans 

. · .. ·. and ;the derri(!k. ~ itO ·the .p~ ~tjmiitg . 'Of. ea¢_h guide, tlibe register( with:. the axis Of 

:. '"'«» .:of the derrkk,· ii·pipe·hai:idling ctevice:C:®ld ·not ;pne of the wells to be dtilled; driViilg co~ducto'r ·' 

·1' ·, 
.. .· 

·. .·t>e placed jn front'of,.:and aligried<With th,e ~sings ·~gh :the ~e rob~·mt:o itih.e· ~te 

=~~~~ ~:;:~~~:~,. ·, ... :' 

,• 

<:::~; darge qwmtities of pipe between me·; pip¢· ia.tjc: :48256/69 (Serial No. l,223,433) !there ii$· alSo '-' 

'> ,; and·the.·detrick, and.for:.mininlal si#:of0pet.;. _claimed an appai:atus for carrying out .ihe 

.. ;:~v·~~~~+~#'> .~····~,~prl4 ~~on
:.: 

. ' ·"· 

_.,, 
:<:"· 

. ,·. .. ·.· 

.. ~ 
'. 

·.;·: ... 
··' . ~ .. ··; ·.;··.;, : ~~-'. : ... 

. ~. ~'. 



2 1 :i. 1,223,432 2 - . 
~-'---~~~---~~~~~~~---~~~~~~--'~~~~~~~---·~~ 

adapted t-0 be transported to and showing me deI'l'iick in ver.clicail position; 

.5 

~stablis~ed at the site, a plurality of Fiipe· 2 represen1JS a view in elevation taken. : · ~ 
·:guide tubes mounted to the platform, each at right -an8f.es to .Figure 1 witt:h the pipe hand- ' 

guide tube ·being adapted to correspond in in- ling device omiltlted; · ·. 
clination to the horizontal and orientation with F.igure 3 represents a senies of diagrammatic · 70 

'' one of the wells to be· drilled, ' .:'l views in pla:q. of the operating deck of the plat-· 
· conductor casing for each . of the fo:rm of Figtires l a.nd 2, showing a sequence · 

guide tubes ·and adapted to be dri- of pos.iitions of !the drilling detrid and itlie pipe 
ven itlhrough _ll:b.e guide :tube into the site flOOt', handling device and pipe rack, for drilling a 

10 and. a· dert"ick. structtire mounted on the plat- number of wells from !the 1pla.td'.or.m; speoifa:dy 75 
fozm . and adapted ,to dri.U 1through ·eacll of the a 'ventkail well -and eight slanting or di.rectiional 
conductor casings into :the floor. wol6; . . 

:According il'O illhe present mv~n there is Figure 4 represents a view in front elevation 
provided a method. of dJ.'dilling wells from . a of illhe derrick in ve.ntiatl position, showing the 

15 pluml:iity of dril!ling stations .spaced around the swivel hooked to the n-ave1ing 0block; 
perimeter· ipf an operating iplatfoim comprising, Figure 5 . represents a view in. side elevation 
positioning a demck sttl10trire on ithe operating of die. derrick, taken from .the fotit of F·igure 
platfomn at one of -ithe driilJdng stations, .posi- · 4, the .traveling block and swivel being omitted 

80 

uioning a draw. works at the drilling station fur pmposes of clarity; . 
20 outboard of the derrick structure, positioning a F.igure 6 represents a section m clev&tion 85 · 

pipe rack in it:be central po111iion of. the operat- · of tlle derriok, taken along .the line 6-6 of 
ing · pla1lform inboard of ithe derrick :Structure, Figure 4; 
drilling a ·Well .at !the dmling _sta'llion, shid.it!iJig Figure 7 represents a section in plan taken· 
-the derrick structure sequentially to each .:>f along .the aiine 7-7 of .Fligure 4; . 

25 the <Jrilliii;g ~ns shiifiliing . the draw works Figure ·8 represents a :Wew in side elevation, 90 
ro 1the nen sequential drilling station and posi- pattia;lil.y in. section, of .the der.rWk !in dted po­
tioning the draw .w.otks ou1lboani of me derrick siition and :the pipe handling device :with a · 
structure, reorien1li.ng the pipe rack· relative to .length of ·pipe .being lowered onto ithe pipe 
the demick struoture whik . maintadning me handling device; . 

30 pipe .rack in the -celnrail portion of the operat- Figure 9 .represents a view :in side eleV'ation 95 
inf! platform and drill~g a well at. each of the of .the 10-Wer ;por.ti.on of .the derrick showing 
d!'.filling sta.ti9ns. , · a pipe supporting arm in operative position co 

Also aocoi'ding to :the present mven1lion there support a length of pipe which is free at its 
·is provided an apparatus' for carrying out the rower end, 1the phantom lines indicaitdng the 

35 :method· of dr.Hling .from .a :plurality. of drilling pasi.11ion of the pipe supporting a:rm when in lQO 
stations· comprising an operating platform, a ioopemmwe position; · 
plurality of _openings tl1 ~e operaiting platform, . .Figure JO .represent.s a view in front eleva-
eooh opening -constiituting a drilling sta'l!ion, :the tion ~ !l!he pipe supponting mm; 
openings ·being spaced !81"9und ith.e ipetiimeter Fligure .11 represents a 9a.r:tiiall vie\\T in front 

40 of the operating p:laitfor.m, a derrick '8ttUCtUre elevation ;of il:be· <ietriok, generaMy similar. to 105 
movably moooted on: ithe opera~ platform Figure 4 showling ithe pipe olevaror hooked to 
.and adapted. to be shifted from one drilling the ttaveJling bklclc; . . 
station to another driLting startion to drill Fiigure ;112 represents a view in side elevation 
.t.htylfgh. the op~gs in :sequence, a pipe re.Ok of the pipe handling device in fulily extended 

.45 associaited Wt'th :the derr.iclc structure and posi'tlion; 110 · 
mounted in· tile centralportion of the operating Fiigure ,13 represents a view :in side elevation 
platform inboard of the derrick strµcture when of . the pipe handling device in fully collapsed 
,the derrick structure is drilling through any of position; and · 
the openings .and a dmw works ror ·operaimng Figure 14 represents a view in end elevation 

SO .sai4 derrick structure,- said draw worb being of the pipe handling device in extended posi- 115 
movably mounted on the operating platform tion. · . . 
.and · ad!lpted . to ·be shifted from one drilling 'I1he .prefer.red embodiment of th~ invention 
sta.tion tu annther dniailing et.ation, :the draw is shown :in ;the acoompanyiing <fui,w.ings . -in a 
·works being 11.'<llCla.ted ou_tiboard of :the derrick marine environment (although it :will be under-

55 structure when !the d.ernick .struonJre is drilJiing stood :that •the invention ·i5 also :contemplated 120 
~thr.ough any of die openings.. ·. as being applimble m non-ma.~ne ·environ-

In order mat itih.e. disclcsure. 'Wlill be more ments ) .. 
fully undel'Stood an.d readily oarried iinto effect, PJa.1lfor-m. · 1 for suppor.ting .the drilling 
the following det'ali:led description is ·giiyen with equipment is seen as comprising tubular "legs 

60 ,reference 'l!O the acoompanying drawings in 2 recei.ving piles 3 driven into marine floor 125 
.wmoh:. . ·. · 4, w.1th .suimble oioss-1bracing 5, some of.which 

Figure 1 represents a vliew m elevation of is shown. . . 
the driJJl!ing derrick operating in ttilted position V er.t!k:aJ. members 6 are secured to ilegs 2 
on a platform in a marine location through one and extend upwardly therefa:om m suppo11t up-

~ of sevend conductor casings, the phantom Jines per· deck 7. Below upper deck 7 are mounte4 130 
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ha_s been. raase4 i; p1a.ce wheelS 41 adja<:C?t relative .t-0 derrick B iwiilihin :1ong.itudimi 
satd apenmgs ltJO, the bottom of keHy 44 will guideway 22 regardless of .the iinclination of 

5 

clear the operating area on the skid umt 12. said derrick .13. Pipe elevator 46 is ;prowded 
Aik>ng one side of fongitudi.naiLly ~ng W!i!th hooks 50 adapted tlo be· ~~ly ·. t'i11-
guideway 22, a pair of -lugs 10.1 is $0Clll'ed gaged m book eyes 39 of traveldng block 36. 
to braces 24, and .these lugs 101 .are per.fomted Rata:ry tab.re J.4, indicated diagnmuna1lically 
to reccive a tubular element ·102, · the said only in ithe several figures, is mounted for sup.:. · 
tubular element ,102 being fixed ro .the wd port .in a base .14a .. Base .148, also iindiimted 

70 

lugs 101. Tubular 0011.a:r 103 ·is loosely mount- only diagrammatically, is pivotally ll101J11ted in 
10 ed ~trica:Uy about robular element '.102, brackets . 5:1 secured ·to skid unit 12. 1lt is .tio .75 

between lugs •101, and is therefore.free :to ~o- be pa~icularly noted :that it:he axis 52 about 
tate bUt is fixed fongitud1inaily •• Ami 104 is which the "base 14a (and therefore rotary table 
rigidly secured to tubular oolfa..r ,103, and is 14) is mounted is the same ax.i.s. about which 
braced :thereto .by means of brace. 105. The derr.ick 13 .iS moun~ .to s100 uoitt 1'2;, and 

15 end of arm 104 has an upstanding pin element that axis 5~ inten;eat:s ithe fongiitudinal (ii.e; :ver- so 
106. Bracket 107,.secured to swivel 40, is pro- tli.oal) •of the apening·ar opemlling apemnre 
vided with one or more perforations 108 . of rotary table 14. Because of this geometrical 
adapted .to receive pin element .106; The relatior1$hip, me. anguJar relaitlonship Qf :the 
elevation of arm 104 and pin element der.rick 13 with skid ¢t .12-can be dupLicwted 

20 106, .the elevation of openings .100, :the· length by ithe axigu1ar relacl.onshiip of ;t0tary ;table 14 :SS 
of openings 100, and :the ·iength of. arm IM .with skid unit 12, and-$e opening in. the said 
are so related that, .when .wheels 41 have ~been rotary table ·14 can itherefore atways register 
. raised adjacent :the upper portions of openings W'lith it:he dri.11.irig ax:is of. :tihe der-rick 113, and 
100, arm .104 can be rotated .from Jnopemtlve thus be in proper alignment to receive kelly 44 

25 position (llliS shown in Figure 4) •to a positli.on or drilil. ipipe 48. Rotary table 1:4 ;is driven from .90 
just under bracket 107. with pin element 106 a .power ,takeoff of <:Iraw ,works · 15 m a oonven,- . 
below a perforation ,108, and when swivel 40 tional manner. It will •be understood that skid 
has been lowered to seat. perforation 108 unit .12 as provided ;wiith .opening 53 between 
around pin element 11P6 and rest bracket .107 brackets 5:1 suffi.cientlly lar.ge .t.o permit ,the de .. 

30 on amt 1.04; wheels 4!1 .will clear ithe bo1lt'01lls med mkfug of ithe ·base 14a. As shown in some 95 . 
of openings 100. . of itihe figures, a .guard• 54 is mounted to sij.d 
. Thus, ;when a .is. desired to 0remove swivel unilt 12 ·bet;ween .the rotary :table 14 and pipe 

40 and kelly 44 from der:oiick. 13, ttaveldng handling deW.tt t.6 for reasons of ~ety. · . 
block 36 is caised to :l?:ring wheels 4.1 adjacent . A ·•baffle ?5 is secured· ito braci~. el~ 

35 the upper po.r.tions of openings 100. Arm 104 19 of derrick 13, as shown paro.cu'lady m 100 
is swung fr.om inopera.1Ji,ve position to a posi- . Figures 4 and 7, to prevent damage to draw 
tio:n beneath braclteit 107, w.iith pin el~ent 106 works 15 by falling toolS when derrick 13 is 
registering with a peJ"foration 108, and tr1;1vel- inclined over the said draw works '15. 
ing block 36 is lower~ so. tha~ bracket 107 It will be recognized that there are times, 
rests on ann 104 wi:th .pin element 106 in per- .when d~ '13 is ;Jilted, that sections of dr.iill 105 
foraitiion 108. Tdle.;weiightof the sw.i.vel.40.and pipe 48, or· even kelly 44, will be supported 
kell.y 44 now ;being supported on arm. 104, at. their upper ends-only .. Due to the action of 
hooks 42 a1;e then disengaged from hook eyes graviity, the said seotlioris. of drill .p.Lpe 48 or . 
39. Arm 104 is swung away from longitudinal- .the kelily 44 wiR tend t.o assume a ;ver.lli.cilil poei- . 

45 . ly extending guideway 22, qirrying with it ti.on and, iin so doing, may damage; or be dam- 110 
swivel 40 and kelly 44 to one ~i.de of the der- aged by, pootions of the der.ri.ck struoture, 11t 
rick 13 whe~ the same may ·be stored until might o.thenwise linter.fore iW'ith operations. To 
again needed. · · . · maintain these sections of drill pipe 48 or the 

When it is desired .to reintroduce swivel 40 · kclly 44 iin ali:gnment Wli.1ih derricik 13, regud.-
.and kelly 44~ the operations above described less of the degree of .tilt, suppol11ling arm $6 115 
are reversed. is provided.- As shown in Figures 9 and 1.0, 

50. 

~Y mean$ may•be employe4 to rotate ami .one e.µ.d· of suppotting aittn 56 is piivota!ly 
104 and tubular collar 103 about tubular ele- ·mounted 1by mea~ of pin. 57 passing ithere­
ment W2~ In .the prefer.reid embodiment, a hy- through ~ through brackets 58, ;to strap 59 

55 dcauijc cylinder is employed. This hydraulic ~ed. across the irear of dexrid:.13. at a &Wt- 120 , 
cyHnder has been omi~ froon. ithe drawing& alble elevation a?jaicent the low!'!' .end· ·th~. 
to avoid exce~siye and unnecessary. det1;1il which The free enq Of suppooting enn 56 is providCl!f 

. would obfuscate the said draWiings.. w.i.th .a ··for~. 60 adapted • n.o cradile driM pipe 
A pipe elevator 46 ~ ·bowl 47 adapted 48 or kely 44. A hydraulic mn 61 .is ~y 

60 to J:"CCeiive· dl'ill. A>e 48 and containing conven- mounted · a.t one end to the rear of the derrick 125 
'llfona.J. slips (not sl1Gwn) .to SUippOrt me drill stn:iotiire berow hra:clcets · 58, as sh.Own· in 
p1pe 48 from the said pipe elevator 4.6, .is pro- Figure 9, and ,the other encl is p.ivot:ally moun't­
vided ~wheels 49 adapted :to ride in-~- ed. ito suppol11iing.arm 56, immediately behind 
:ne1s 23, whereby motion of. said pipe eleva'110~. ~rk. 6(). :Lt w.iij be seen 1lhat supp~ a:rm 

~s 46 is ~~e4 to -longitudinal ~ent 5~ oan be 1.lised from 1;he moperati~ ~tlop. ·•130 . 
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· ·"-'· *oW-n i~ ~P~ ~n; F.iguie ·9 .t"9 :the·opCl'atji\y 
p<>Sition .~.CiIJ: Shown.'in solid lines._,by pres-

;~~m;j~~;~~t1~,~~~: ~-.·· , · .· >. :' ~ay 62 · pivotally.. ·mounted ·to fo1'Waid: mam f .. , · ~ etements.•17 aiid inaintamfic:lin; .. p0s1-
. tioh b.y::gily wjies 63 fastened :between $e ·un­
bmged Uid of. foJ.dfu ~hay 62 :and di~ t0p 

\10 1::~1~:~ 
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: 1~ ~ce >CV.etl. w.1:th· the top ¢ace of Skid. umt 
~With y.::~e(hi"adk65;-ari.d ipa.J,'allel lil',lks 

~ifn~t~:r.,~:~¥:=: · iO. of pin8 . 6.8 ,. tLwiilll be seen that Oritd:le · 65 is 
< ~ ,ofiheing: ra4sed ·~aay an4's.Hnlll:i:.~ 

n~Iy,,shif.ted :tateraJiy" rowa:rds rotary, 'tliible 

2S~~:=Ra 
ram-69 ·is !inteiipGsed·beliWeen base~-. afui ~~ 
c:U.e ,65 .... The :nyttraWic cylinder 10. ·of mm:~ 

39 ~~~-;.~~~ 
73 ~oh. the-' .cylinder '7..0. The piston iod .74 .J>i 

,'
35 ;a~1r~• 

'. ·· · fembly _a.t a·s]j,ght .angle ;to 'ithe hor.izQiita.1, .to 

f~§~~E 
ly moVllble iiil sa,id cradle 65 Jongi.tu4'!llaJly of 

. · · .. ' :t}le· pipe handling .deVice ·16; ·r.wm ·l:l¢ part~cu­

.. 4S Ia;r1y· noted th.at: ·the lortg~tudinal ms:·of pipe ... · ': .·· ' . handling 4~e · 16 (.Wz. ::the ~ ·o.t~Crad!l.e 
65) is,' in :line :With ;the plane m .which, th,¢Jongi­
fudfoaf Cerite.dii:ie >of;.detrick 13 iS rotate(f as 

::::50 ¥1b~J~=~~~i~~~~o:i~~:~~: 
. : , · derr~&·:'·13;is se.~ for drilling, di:ill:··pipe AB 

can·aiw:ais be removed from;~or pa.ssec:1 ·~o the 
sai(f derrick 13 iri astra..ig:h.diiie. . . . 
· · · Hydraulic· lines .79 and 80. commwiicite be-

-~,ss iWe¢1i' bo1lh: ends<Qf hy.draUJk: cylin:der':70. and 
"· a ~oie .. s~l,irce ·of ·p~ssutjzed · hycfuiuliC'. . .6.uid 

·: ·. (tiot)ho'wrt)a:rid are contr0.11e.d by a: remotely 
situated co11trol valve (ni>ts):\own) whereby the 
tiOgre.C, «of ext.en$iori :of. hydraulic ~ 69~ · arid 

..60. hence: the:elevation of tradle .65, cah 'be cfoSeJ.y 
contr{,lled and stoppectat any desired: po~t.. ; .· 

. . . • •. . :- ~:to' fyidc. pipe. 48 ~Y be posl:ti.'Oned . ( to ei~ei;'or both)lides of pipeJ1~dling. de\i:i(£ 
·· · · · As shown ifr :figlire 3,. the ·pipe tack,: mdieated <fJi . '.~~atieallr as 81, ·in the partic;uta(~.r, 

':. ...:-·, 

. ··' •' '··. ~ .. ' .... . ... . .. "·~ ....... -. ... . .. 

7D 

89 
third de~ . 9 .. :~ajueliol'.: casings. t:.1~ are,~w 

f&i(I:~~~ 
eq:Uipmerit :qiay now be 'placed '<;ln .. siP.d :se¢qqd 
deCk s. The· oonveritionaJ. "CM.imrias · :tteeS" 
(n~tc.showri):'f6r wcll c<>B,riYia~ intended ~o .::ie 9Q 
~a-.Hed . and maiilmirie'd . f(om. the !lev.el.. of 

~it~i~ 
OW.er'.. amiary. ~~t. (p.~t .6ho~) s~ 
~ ,·bµlk qmeriJt' ~JX>,i:ag~ ~~ a logging :µIJ.i~; 
fu.~l t,~µltj;.~nd, the like ·ate: also. placed .ori .uwer 100 

:tt·~~~~~~. 
7Jm.;s :a ~- Q£ openings "t~~~1'.~u~, ~ch 
aligned \iiiith the' longi.tti.dillal. a~iS. of. one: of 
~i::r~:~~llgS_.JJ:'.·~-~e ~~~~A.fF 
''B~' ·~c" ... ~'F ';y ~'G" ''Ii" and cc:ci 
~~~:~~;p::;;~:·'.~~~~ 
~~nduc:tor ~si~ Jla fir8t, as .sho'Wn fa. Fi~te 
32,: 4em~ l_3jbd11g Ye#.i~ ··of: course. Ski4 
unit P: is: iSI:iiifite4 to -the:, p:l,"9\)er pomrion tp 
~·gI1.·tb,e\op.enipg, in.#>tru:'y tab.leJ4 o:Ver 9pe.n ... 
irig:. :A,, a_n;d:· piipe·haµdlfug 4evke. 16 :and staµd 
1~~ : li!ni.".set .up. fa frtjn,:( o~, a"'d ailigned with 
~1~ 13/ In .·F'iigute· :31l •. "84'~ re.presents tbe 
fon.giiajdiml .cente.r lliie af pi1>e · lu.tndling device 
l~;: an~ @Jine· passes ,tpiough the center. of 

n,o~.""11h'p.tpe:fuii1dling d~~:J6 and .'P~ ; . . ::- .;. ' . : .. : . . . : ·.~ ,. -=-~ . ·. . ·. ~. .. ( 
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rack 81. In ithe diiJling opmllliii>ri-;_ Piipe 48 -from -
pipe rack 81 is readily shifted to pipe supports 
77 of piipe. handling d.eyiice 16- arid roRed :t<>­
ward derrick 13 where it is added to the upper 

-; string when "making hole". Coii.versely, pipe 48 
is readiJ.y _moved from t!he demck l3 to pi~ 
soppc>& 77 ·of piipe hand&g device 16 and 
roMed :inwar4. pipe rack- 81, when "making a 
_trip" <~.e., Wiheil mnoving and breaking down 

10 the dr1.U pipe Siring !tK> repl~ a dr.il bit). The 
aiotua'1 operations a.t ;the de:ro.iclt- will be de­
~bed. further ,on . .Mter com.p1.etion -of dcililing 
operatlions t!hrough opening A, . the "011is.tmaS 
tree" is installed from ilie level of tbi.rd deck 

15 9: --
_ _ 'I1:l!!-_ n~ well to .he d:tilled iin sequence is 
tha:t tlhrough condootor casing ua: ~ 
:with opening B; Skid unit_l2 is shifted to the 
position shOwn. .in Fiignre 3b, iwith centerlines 

20 84 and ~5 _aligned witji the _center of opening 
B. Det;Diclc. 13 .and base 14a suppo111itng ro1my 
table 14_ are ~ to .the proper angle tto align 
the ~ng axis of derrick 13 with the longi­
tudiri.a:l axis of .the opcmiiting a-penture of rotary 

25 -14 with .the longitudinal ' axis of the OOJ.'ll'C­

sponding C-oildUotor ~:sinj?; Ha> it being noted­
tlJ.aii: the draw -works 15 is -adjacent the edge 
of.upper deck 7 and that de.rr.kk _13 is faclined 
'backwardly and away from the center of upper -

30 deck : 7. It will also be noted that pipe rack 
81 .is appro:Dma.tely in· othe center of U}ll)el' 

deck: 7. A:fiter piipe hand1ing device .16 and .16a 
have been plac.ed iin -frQnt of detrick 13, and 
pipe 48 stored <>n pipe rack 8-1, the- drilling 

35 operait!ion iproceeds, the st11ing -0f drill pipe 48 
~\:\lg nm:d.e up a.'l:Ci broken -down i!S required. 
Uoon completion of the-weM, and msta:llarion 
of the · •~Cfu:istmas tree" at the level of third· 
deck 9, the skid unit 12 is -positioned over 

40 openinl?: C as shown in - Figure 3c, 
and the operations described in con­
nection with Figure 3:b are repeated. 
The sequ~ce of -drilling proceed clock­
wise through _the_ remainder of - the _ open.::. 

45 inf?ll -D througih I, as shown in P.i~res 3d 
thrQUl?h 3i. It will 'be ~articularly noted that 
i.n d!fil1in!? t:he slanted or direoclonal wells 
thr<mP:h 'O'Penings __ B throul!h I, as shown in 
Fi~es 3b through 3i, the -pipe rack 81 is al-

' 50 - ~YS · Ri~ximatelv in the center of upper 
deck 7. and that in setting up the drill pipe 
:48 after completion of one slanted well and 
~or 1:-0 ctrf.llin~ the nett slanted well,- sub9tan- _ 
tialJv onlv !!:lie a:lil!;lllllent of the pipe 48 must 

;5 h!' d.h$1.n!':eii.. with a sMo!?ht shiif.tin.g or transiat:ion 
of the -1Yioe 48. When i:t is realized .tha't lfhou­
sand11 of -feet of niipe 48 are ordinarilv used 
in drt"ll~in~ a weH, and that aM of_ this pipe 
48 may be on pipe rack 8'1 after completion of 

'60- one well and prior to staritiing drilling of the 
nPit .well. it i;ihould be aopreciated ithat this 
minimal handling of pipe between drilling sta­
tion,_ affordS a· ~ comiderable savin~ in the 
diilling_, o_oeration. It should also--·bC ·- ap-

65- parent, --from - ari "inspection of - Figilres 

6 

3a through - 3i th'at the ·particular ar- ~ 
rangement -of drilling equipment~ with 
draw works 15 outboard der.riclr: 13; tMth d.er-
:rk:k-13 slmted baclcwady arid away fr0m the 
center of upper deck 7, and-wiiith :the pipe rack 10 
&l aJiway approX'imately in the center of upper 
deck 7 (-except wilt~ dri11.ing through "Opening 
A); the area required for upper deck 7 is mini-
m!il. This,_ of course, affords a ~iderable 
saVing in coi:tstmction costs of platform 1. 75 

In ~h~ actual.drilling operating at a P:1rticu­
lar dnll,ng station on upper deck 7, swivel 40 
is hooked to traveling block 36:, and drilling 
.proceeds in the customary manner. 

80
-

Leit i:t n<>W be assumed that iiit becomes 
necess:arv _to repla.ce tlte clriM bit at the bottom 
of t:he drill stririg in die oourse of -dr.tLling a 
directional <>r slanted well. This means that all -
of · the _ <lrlll pipe -48 must be removed from 
the hole. The ttavelfog block _ 36 :is :raised ro 8S 
btjng wheels 41 of swivel 40 adjacent the 
upper portion of openings 100, and 
arin 104 is swung under - •bracket 107 
to_ register pin- element .106 with ~ 
perforation 108. Traveling block 36 is 90 
lowered slightly to -transfer _the :we~ght of lfhe 
swivel 40 and kelly 44 to arm •104, swivel 40 
i~ ~ked from traveling block 36, and ai:m 
104 ·JS swung t'O the side of the derrick -13, 
carrving swivel 40 and kelly 44 a.way, all as 95 
hereinbefore descrtbed. Traveling block 36 _is 
then lowered, and pipe elevator 4 5 hooked 
~ereto, the wheels 49 being .introduced into 
channels -23 from :the bottoms thereof. In this 
connection, it will-be observed that channels 23 100 
are flayed a'I: 1lhei:r bottoms to .facilitate entry. 
PJ·oe elev~t<>r 45, n<>w being connected. to tmv-
eti~ block 36, is placed over the fop of __ the 
dr.~H string in the well., sl'!ps in :the ¢'PC eleva-
tor 45 are set and :the pipe elevator 45 is ramsed 105 
to withc:Jraw a portion of the drillstring. Usual•. 
Iv, several sections of ronnected pipe 48 are 
tihus raised above rotarv table_ 14, and _the bot-
tom -end thereof unscrewed from die remaining 
drill string which is h_eld suspended by mean,~ 110 

_ of slips in the customary manner. '.In this re­
gard, it should be noted. that the top of the drill 
st:ring must be centered in the rotary opening 
in order .tlhan the ships can be :pr.operlv set. 
In !lfant :Or directiona:l drilling, die t0p of the 115 
drill _string will not be centered but will be 
adi11.ice111: the low side of the rota:ry opening, 
and must therefore be oushed to the- center of 
the r<>tarv opening. This atn be done by means 
of a hvdi."atilic cvilinder mounted -in the skid 120 
unit 12 belo\v the rotary ta'ble _ 14, the end of 
the piston rod havirig a roller adapted to con-
tact and push the too of the chill string to 
a -central position in t!he rotary openine: when - J~I: 
the hvdraulk -•cvlinder is -presSurizeci. · PriOt' tQ .i.u 

the opera~ion of disconnecting-the sections: of 
p•l)e 48 from the -remaimne: drill string, sup":' 
porting .arm 56_ is extended so that fork 60 en.::. 

· -P.'llges _me lower portion of th~_ sections of ipi.pe 1:..~,,._ 4_8? th~ ·preventing die same froni- swinging .,.., 

. :· -~ : ..... 

·.J· 
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to the vertical. when disconnection is complete. 
In Figure 8, I show three connected sections 
of drill pipe 48 being handled as cine piece 
(caUed a ''.thribble"). Pipe handling device 16 

5 is in fully extended poSition, and pipe supports 
77 are all adja:centrotary table 14. The bottom 
of the thribble is pushed away from derrick 
13, if desired with the aid of a hydraulic cylin­
der (not shown) interposed between the derrick 

10 13 and the ·bottom of the thribble, and is 
placed on tha:t :pipe support 77 (furthest from 
rotary .14, and pipe elevator 46 is lowered (see 
Figure 8). Derrick 13 being :in tilted position, 
the bottom of . the thribble will move to the 

15 right.in Figure 8, supported on pipe support 77, 
and pipe elevator 46 is lowered further until 
the upper' portion of the thribble ·rests on 
a pipe support 77. In this opera­
tion, · it may be necessary to let 

20 pipe eleyator 46 leave channels 23 
tem'P!lrarily to bed the upper portion of the 
thribble on the pipe support 77. The thribble, 
now being in·horizontal position on pipe sup­
ports· 77, is moved away from derrick l3 to-

25 ward pipe ·rack 81 and, simultaneously, hy­
draulic ram 69 may be operated to collapse 
pipe handling. device 16 to the extent that the 
thribble is on the approximate level of the said . 
pipe rack 81. The thribble may now be lifted 

30 from pipe supports 77 and shifted laterally to 
the pipe rack. 81. Pi~e elevator 46 is again 
placed over the top of the drill string and this 
operation repeated until the entire drill string 
has been broken down into sect!ons (thribbles, 

35 as· herein disdosed) and racked on pipe rack 
~l. 

Let ·it now be assumed that the drill bit 
has been replaced. It is now required to rein­
stall the string of drill pipe 48 in the well be-

40 fore further drilling operations are commenced. 
The procedure outlined in the preceding para­
graph is reversed, the thrlbbles being shifted 
laterally from pipe rack 81 to pipe supports 
77 on collapsed pipe handling device 16, and 

45 then moved toward derrick 13 while pilJe 
handlini? device 16 is being extended .. Pipe ele­
vator 46 is lowered and connected to one end 
of the' thribbte (if .necessarv, being temporarily 
removed from· channels 23) and raised, draw-

50 fag the thribhle of drill pi1)e 48 uuwardly ·into 
the derrick 13. Supporting arm 56 is ·extended 
to hold the thribble on the drilling axis of the 
derrick 13 until the lower end of the thribble 
is connected to the drill string held suspended 

55 in the well, Pipe elevator 46 is lowered, lower­
ing the thribble and conne.cted driII string, and 
the same is resuspended in the conventionaf 
manlier. Pi'oe el~wtor 46 .js diseng-aged from 
the drill string,' and this procedure is repeated 

60 until the drill string bas been completely made 
up. . 

• It will be understood that, when derrick 13 
is in vertical position. drilling a vertical well, 
illhe dr.ill pipe 48 is racked upright fo a conven-

65 tional manner, there being no necessity to lay 

the drill pipe 48. down as is required for slant 
or directional walls as hereinbefore described. 

Drilling ·operations are now ready to be re­
sumed. Traveling block 36 is lowered to per-
mit the wheels 49 of pipe elevator 46 to dear 70 
.the bottoms of channels 23. Pipe elevator 46 
is then unhooked from traveling block 36 and 
stored m a convenient place. Trave1ing ;block 
36 is then raised to a po~n above openings 
100. Ami .104, canying il!he swivel 40, kel:ly 75 
44 and drive bushing 4 5, is swung toward :the 
longitlidinally extending .guideway 22, and 
:wheels 41 are introduced .through openings 
100. Hooks 42 are engaged .in ·hook eyes 39, 
the elevation of travelling ·block 36 being suit- 80 
ably adjusted for this pur.pose. Traveling block 
36 is then raised to support the weight ·of !the 
swivel 40, kelly 44 and drive bushing 45 and 
to free bracket 107 from pin elemen~ 106. Arm 
104 is then swung away to the side . of the 85 
derrick 13. Connection of .the kelly 44 to the 
drill pipe 48 is made and drilling operations 
can begm as hereinbefore described. 

WHAT I CLAIM IS: -
1. The method of drilling wells from a plura- 90 

lity of drilling stations spaced around the peri­
meter of an operating platform comprising, po­
sitioning a derrick structure on said operating 
platform at one of said drilling stations, posi­
tioning a draw works at said drilling station 95 
outboard of said derrick structure, positioning 
a pipe rack in the central portion of said oper­
ating nlatfom1 inboard of said derrick struc-
ture. drilline; a weH at said drilling station, 
shiftin~ said derrick structure sequentially to 100 
each of said drilling stati-Ons, sbif.ting said draw 
worki: to the next sequentlal drilling station 
and position·ine; said draw works outboard of . 
said derrick structure, reorienting said pipe 
rack relative to said derrick structure while 105 
maintainin!t said pipe rack in the central por-
tion of sAid operatine; platform, and drilling 
a well at each of said drilling stations. 

2. The method of dri'Hing wells according 
to cla!m 1. further induding tilting said der- llO 
rick structure backward and away from the 
centrai portion of said operating platform so 
as to overlie the draw works when drilling 
an inclined wen at a drilline; station. 

3. Aoparatus for carrying out the method 115 
of drilling wells from a plUralitv of drilling 
stations according to claim l or 2, comprising 
an oneratin.l!; olatfonn. a ipluraHty of openings 
in said operating platform, each opening con­
stituting a drilling; station. said openings being 120 
suaced around the perimeter of the operating 
platform, a derrick structure movably mounted 
on the operating platform and adapt-
ed to be shifted from one drilling 
station to another dril.Hne; station to drill 125 
throu~h said openings in seauence, a pipe rack 
associated with said derrick !titructure and 
mounted in the central portion of said operat-
ing platform, inboard of sa.id derrick structure 
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: ~:, :i-t1=~:1~wl~~~r~=~~-0:'J~: ~~:~~t-:3;,':=int:~~~!~~ 
of driJf pipe · '48: being handled as. cine; piece ""' DriHiiDg operations a,re: now ready ro :be ·r~ 
(~ed >a' "ithiibble'?.).' '}>.i.pe J,ymdli.ng devke.16 sumat T.raveliing:blook. 36·-.is row~ it? per-: 
· is: fa fully Cxiteilded pOsilt;OOµ; and' pipe:suppor.ts mit the- wheels, 49 of pipe elevator 46 ·t~· ~kar 70 

77 .are all'adjaeent rotacytable 14:.ThebOttom itlhe ibo'tltoms ~ omtnn:ots. 2~.'!~pe elevatOr- 46 
of. ~e ,tb.ri~le js:;pushed 'away ~ denick is then Urihooked f.rom n-avellng. bl~ ·36 and 

. -13,Jl: desired with. the aid.of a hydfaulic' cy lin- _ stJoreci· dn: a ~mement pm.. ;Tmve1dng : b!:c>ck 
det (mt $Own) Jnteriposed bellW~ri :i!he derr.ick 3 6 ·is .then .raised ;to, a:po$i.tion ·above: operu.11gs 

-13 ·and tlle··bottont>Of the' ~thribble, and is 100. Anti; 1104; mtry;tng··itlh.e swiiv.eil•40; kelly ·75 
. ·:·,. placed on that pipe'·si:ippofr;77 (furthest from 44 aD.d :dtive:;bushing'45/i6 Sw:Ung toWard'!t!he 

rotary ·14, and pipe el~atorA(;isJowered (see fo11§£tudiinially extending guideway 22, and 
Figure.8)~ Demiiok·l3 \)emg in. tJittectp.osition, · ~eels. :4P.-are !introduced :through openings 
.th¢ bottom ·ol the,'thribbfo:·Will move to the.· 100. HQi9b.42 are erigaged:dn hook· eyes 39, 

IS· right in Figure 8, supported on pipe'·support 77, the· e1evatlan of travelling block 36 being suit- 80 
· · · and pipe elevator 46 is 10wered further until a:bly adjusted for -this pullpOse. Traveling block 

the upper .portion of the thribble rests on 36 iis ~hen raised to support die weight of !the 
·· · a · . pipe support 77. In· this opera- swivel 40, kelly 44 and driive ibushfug 45 and 

tion, it may _be necessary io let to free bracket .W7 firom pin element 106. Amn · 
.· 20: pipe elevator 46 leave channels 23 104 is. then swung away to the side of' the 85 

. : ; · temporamly to bed the upper. portion of. the derdck B. Connection of the kelil.y 44 to tthe 

, , diribblc: on :t!he ~e BUpJ?Ort. ?7. The ~bble, drill pipe 48 is ~de and dri!ling operations 
now .. being. m horizontal poSltllOn on pipe sup- can begm as herembefore described. 

· ' po$ 77, 1s moved away from derrick ·13 to-
.. 25 ward pi.pe rack 8-1 and, simulmneously, by- WHAT I CLAIM IS:-

. draulic ram 69 may be operated to collapse 1. The method of drilling wells from a plura- 90 
· pipe handling device 16 to .the eXtent that .the lity of drilling stations spaced around the peri­

thribble ·is on the apPl'Oximate [evel of the said . I?~te~ of ~n op~ating platform coII?-prising, po- . 
pipe rack 8!1. The thri.bble may now be J;jfted sllllorung a dertick structure on sa.id opera11ing 

. ~ · 3o fr.oi,m. pipe supports 77 and . shifted :laterail!ly to pla'tfor.m at one of said drililing stations, ;posi-

.. • ·.·· the pipe ra:c:k 81. Piipe elevator 46 is aga-in tioning a draw w-0rks at sa:id dm1ling station 95 
placed over the top of the drHl string and this outboard of said derrick structure, :positioning 
~tion repeated un1iiil die entire drill siring a .pipe rack in the central portion of said Qper-
has been broken down into secmons (thribbles, ating !j>la1Jfonn ~nboard of said derrick stmc-

35 as· herein disclosed) and' raCked on pipe rack ture, drillling ~ well at said driMing ~t!ion, 
61. shifiting sa.id derri.ck: structure sequentially to 

Let. !ill: now be assumed that die drill biit each (If said dril1Jing stations, ~liiting saiid dmw 
has been replaced. It is now required to :rein- worb to :tihe nex:t sequential dri;lling statfon 
stall the string of drill pipe 48 in· the well be- and positioni~ said draw works outboord of 

: :40 f~re further drilling operations are co~enced. said derric'k structure, reorienting said pipe 
;- · ·.. The procedure outlined fa :the preceding ipara- rack relative to said derr.ick structure while 

graph iJS ·reversed, the thr.ibbles being ehilT.ed ma:intainine: said pipe rack in the central por-
.. latemH.y from ipiipe .rack 81 t.o pipe supports tion of said operatj.ng platfonn, and drilling 
:-'_·4~. 5. · 77-oo rollapsed pipe handling devi:ce :16,.and -'a well at each of said drilling stations. · 

!then moved !l:'OWard derrtkk H whliile piipe 2. Tobe method of driil.iing wells according 
ha:pdlin:g device 16 is being extended .. Pipe ele- to claim l, .furtiher indudinJ? tilting said der­

·, .. · vator 46 is lowered and connected to one· end. 11kk: struoture backward artd away from the 
Of the- :thri!bble (if necessary, being temporarily central portion of said operating platform so 
reni'Oved from channels 23) and raised, draw- as to overlie the draw works when drilling 

.. 50 ing me 1thribble of diiiH pipe 48 uowar-dly !into an 1nol~ned well at a dr.illing station. 
die derridc 13. Suppomng a1m 56 is ex.ttCD4ed 3. Apparatu8 for carrying out the method 
;to hold illhe :tlhribble on the drilling ax;is of the · of drjlling wells from a pluralitv of drilling 

: \,; ·· de.t1rick 13 unttil the l<>Wer end of the ll:liri:bl;>le sta1lions according to claim 1 or 2, comprising 
·· is connected to the drill string held ·suspend~d an on:fora.ting 'Plaitfurm. a iplurali11:y of openings 

-.,>~SS ii\ $e well. Pi-pe eleveitx>r 46 is lowered~ loWC1'- . in said ·operating platfoom, each openi.ng con­
. . : mg ithe ithribble and OO:tillected dml string,, 18.·nd stiruti~ a drilling station, said opeillings being 

··.··.: . die same !is resuspended in the ronventio~1 soaced -around .the per.imeter of the operating 
manner. P.ipe elevator 46 is disen~ged: f.i'Oril pbitfumi, a dmicl:: SlructUre movably mounted 

__ -~n_· :t!he' drill string, and :this procedure is repeated on the operating platform· and adapt­
vu until the drill string has been completely made ed to ·be shifted from one drilling 

rup; . . . · station to another drilling sta1fon to drMl 
It WiM ibe understood thait, when .derdok .13 .tihrou~.sa~d onenin~ in seauence, a pipe rack 

is in vertical position, dr~lling a vertic~ 'Well, associated wiith said derrick sttucture and 
il!he dr•iill ipipe 48 is raokeid upright :in a oonven,.. mounted in the central portion of said operat-

. .tiona:I manner, there bei~ no nee~ !IK,>Jay ing iplatfoim, in.boa.id Qf .$ariw;I derdck structure 
··:· '· 
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:when said' derriK:k strootme is driti.ng mroUgb. 
any· of said openings and a draw works for 
opera.Wig said derniok struoture, said dmw 
works being movably mounted on said operat-

S ing plaitfomn and adaiped ito be shifted mm 
one drilling station to .another drilling station; 
.salid draw :works being located outboam of said 
derrick structure when said derrick structure is 
dril:lmg :through any of said openings. 

10 4. A!ppamtus 31C'COrdin:g ,ro claim 3, .wherein 
saiid wells are !inclined at an angle to ithe hori-

I If llll/ llllll llll/ lll/1111111 
C L M S * 8 

.... --~-zoil!llal and said denick structure is tlilited back­
wardly and away from the central J?Ortion· of 
me operating pla.tfol'.tll, so .1iha.t 1the sa'1d denick 
Slll'Ucture .overlies ilhe draw works, when the 15 
derrick . structure is drilling through an open.-
ing corresponding to an inclined well . 

For the Applicant, 
MATTHEWS, HADDAN & CO., 

'Ohattt:ered. ·~t Agents, 
31-32, Bedford Street,. 

London, W.C.2. 

Printed for Her Majesty's Stationery Office by the Courier P.ress, Leamington Spa, 1971. 
Published by the Patent Office, 25 Southampt0n Buildings, London, WC2A 1AY, from 

which copies may be obtained. 

i, . 

. :.;· 

'•.{ 


