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floor and driJJing the wells through il!be con­
duaor casings. 

. .. In .the aforesaid di.v.iSinnal application no. 
·48256fi69 there 1s a:1so .claimed an apparatus 

.· ' 5 fQr icanyii.rtg oUll: the method of drilling a :plura-
.. iliity of sianting· :we1ls comprising a pJatfolllll 
· adapted it:o ;be ttansp.onted .to and established 
. ai: the sit~,: a plurality of guide tubes mounted 
·. m illhe iplatfQ111ll, each .guide otube being adapted 

10 . m correspond m inolinaition to \the horizontal 
and or.ienitaition Wii'l!b one of the wells to be 
driM.ed,. a conductor casing for each of ltlhe 
guide rubes and adapted ;to .be driven ilih.rough 
the guide. tube into the site floor, and a derrick 

15 structure mounted :on the platform and adapt­
ed :to miill ilihrough eaoh of ,the con:duator· cas-
ings mto ll!he site floor. . · 

· Aooor.cf4ng it.o the present invenJtion Ith.ere i5 
provided an apparatus for driilling at a mar.ine 

, 20 or J.and site a ipluraity of slanting wel:ls com­
prising a platform, a der.riclc sttu9tt1re ,piivo.taJJ.y · 
~unted. -0n said platfoillll for tpiivotail move­
ment in a vet11iical. plane ·wbout a horizon'tail 
axlis, :pivotatl means :to pivot sa.id derrick struc-

. ·25 nµ-e about said horirontal axis selectively to an 
.inclined. position whereby said derrick. struc:.. 
tore when in' said inclined position drills said 

· .slarmng :welil.s, ·a roni:ry taible, and means ipi.vo­
italJy mountirig said .rotary table !l:o said !p]at-

30 form for iIOmtion fo a vemcal plane a.bout itb.e 
same horizontal axis as .the dercick structure, 
the rotary table having an operating aperture 
lt:herellhrough, said horizontal axis intersecting 
·the lon~tudd.n:a:l axis of lt:he operaitling aperture, 

35 the drilling axis of the derrick: structure being 
tin aiYgmnen.t .with the rong£tudinal ms o'f :the 
operating aperture of the rotary table when the . 
dr.idJLing axis and ·lt:he ilongttudinail m are par-

·.40 

45 

50 

eillel. ' 
In order itha.t il!he. :dlisclosure . .w~Ll be more 

·fully understood and readily carried into effect, 
;the ifoldow.ing detailed desor.i(ption is .given rwith 
reference to .the, accompany.ing drawings iin 
iwibiioh: 

Figure 1 represents a view .in elevation of the 
dtililing derrick operating iin tiJ!ted position on 
a platform in a maririe l<>cation through one 
of seyeml conductor JCasings, the .phantum Hnes 
showing the derrick: in vertical position; 

-Figure 2 represents a view in elevation taken 
at ri~ Mg:les :to Figure ·1 iwiith the tpi.pe hand­
a.ing devke :omitted; 

Figure 3 represents a series of diagrammatic 
views :in ;plan of :l!he operating deok o.f itihe plat-

. 55 fomn of ~.igures 1 and 2, $howfog a sequence 
· of positions of the drilling derrick and the pipe . 
handling device and pipe rack, for driililiing a 
.number of iwel:ls from .the platform; specilfica[­
ly, a iver:ti.ca;J. w.e1l and ei§ht filanting or direc-

·60 oonaJ. wells; ' 
'Figure· 4 represents a view in front elevation 

<>f the derrick in vertica:l positfon, showing the 
sw.iivel hooked 1t-0 the tta:veling black; 

Figure 5 1J:eipresents a view m side elevation 
65 of the dlet1'ick, taken from the left of Figure 

' ' ' ' .Ji' 

4, me :traveling :block and swivel being omitted......," 
for p:miposes ;Qf clacity; 

iF~gure 6 represents a seoti'on in elevation 
of the .derrick, taken along the line 6-6 of 
Figure 4; . · 70 

iF~gure 7 ;represents a section m plan ia.ken 
along !the line 7--.7 of Fipe 4; 

F£gure i8 repre.sents a v.ieiw ;in side elevation, .. 
par.liiaUy !in section, of 'lihe derrick in tilted po- .. · 
sition and .the ptpe handling d6V!ice iWidl a ·. 15 
Jeri~ of pipe ibcing lowered onto illhe pipe 
handl.inig devitt; ' 

Figure 9 represents a view !in side elevation 
of the lower portion of the derrick showing 
a pipe suppontlng arm m operati.ve position 80 
;ro suppOr:t a [engtih of pipe whidt is lkee at 
~ts lower end, .t:he phantom. lines indicatting the 
posiition of me pi.pe suppoDlling aim. .when in 
inoperatitve position; 

.. Fiigure ;10 repre8ents a iWew an front eleva- 85 
tion-Of ;the ipipe suppottdng arm; ' 

·Figure · 11 represents a partial view in fr<l11t 
elevation of the derrick, genera;J;Iy .si.mtl.M to 
Figure 4, showing lthe pipe elevator hooked 
;tO me itr.a:veling ibJ..o.ck; ' ' 

Figiire 1li2 represents a :Wew m .side clev.auion 
of .the pipe hand!lmg device in fully .ex:tended 
posEF·~n; 13 . . side. ..:., .• 

. l§Ul"e 1 cepresents a •V:lew m Cilevait!On 

·90 

.of ;the 'pipe handling device m fully oolilapsed ,95 
posiotii.on; and 

·Figure 14 represents a view in-end elevation 
of. the pipe handling device in extended posi­
tion. 

The prefer-red embadiment of ilihe inventlion 100 
is sihowp. iin the acc.ompanying draiwiings in · a 
. marine env;ironment (although iitt WiiM. be under­
stood :lib.at :the !iniventinn is a.lso contemplated 
as being appJ..iallble to Jl()n-marine enviiron­
ments.) 

PJ:a11form l for S1JlPPOr.t:ing :1ihe ·drJ;Lling 
.equipment :is seen as "Comprking rubular legs 
2 receiWI1g piles 3 dr.iiveri into marine tfloor 
4, ;with suid:able.aoss-ibraoing 5, some of wbidl 
.is Slhown. 

V er.tiica:l members .6 are secured to legs 2 
and CJ.itend upwa,.r.dly tiherekom to support up-
per de.ck 7 . .Below 1Upper deck 7 are mounted 

· second de'.Ck .S and «hi.rd deck 9, alil abo.v.e.:tbe 

lOS 

:110 

surface of the water ;lp. 115 
Guide tu:bes ll are ·suitably mouuted to. 

platform •l, ea:ch of said .gWcle ·tubes 1:1 cof.r.e-· " 
· sponding !in angle and direction :to one of ilihe 
boreholes or wells to ibe dri.IJ.ed in maiine .floor 
4. N(jt all of the bracing 5 may be shown .120 · 
in me dmwiings, to avoid iconfusion. 

·Extending through the guide tubes 11 and 
driven. into the marine floor 4, are a number of 

. condooto.r IC'asings lila. Es:oh a>ndu.ctor at6ing 
lila s~s therefore at the desired anigle and ·l25 
directii.on in whicli one borehole or :wel!l iis ;to 
be dm.J.ed. This ,is a ddpar.lme .from ilihe oon­
ventli.onru pr81Clt'ice of drilling vet1!iic::al11y iand 
then "sh:iips:tocking" :to secure the desired di!l"­
ectionad borehole. In illhe arrangement herein. 130 
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ed m .receive pin element .106. The elevatii:on the derriok 13 ,w.i,th. md unit ·12 ican be dupij- ~, 
Of rum 104 and pin element· 106, me elevation oated iby ithe angular tdati-Onship. of 111Q1iary ta-
of openings ,100, :the lengllh of~ 100, ble.-14 w.ith smt. umt '12; and.:lih.e ~in 
and the Jengtlb. -~ aim 104 ar~ so related that, the 11aid rotary table •14 .can !therefore always 

· 5 when :Wheels 41 ~ve been raised adjacent ,1Jhe register wlth 'l!h.e drilling uis of the del'I'id.c 70 
upper ipoi:liions of openings 100, ann. •104 can 13, and ,thus be .in .proper aliigmnent to recei:ve 
be rotated from in0perative pOsirlon (as shown keM.y 44 or drill piipe 48. ROb.ttY taible 14 is 
in -Figure· .4) ,to a position just under bracket driven from a power :takeoff ;of draw :works 
107 with pin element :1D6 below a per.fomtion . 15 in a conventional manner. It willl be tWlder .. 

10 ·10s; aild 'when sw.ivcl 40 rbas .been·~owered to Stood :r.b.alt sl.Wi unid: •. ~ Ui prov.ided with apen:.. . ,75 
seat perforallion -108 around pin clemCillt •106 ing 53 betlWeen br~ts .S.1 sufficientl.y W'ge 
and rest braoket 107 on arm 104, wheels 41 to pemllit .the desit.ed .uilting :of :tlhe base ;lio!ki. 
will clear the bottoms of openings .100. As shown in some.:of. me ifi§tu~, a ·~ard 5-4 

Tihus, when :i:t 1s desi.red ito remove swivel is moUl'.).ted .to skjd unit 12 bellWeen ithe l".otary· 
15 40 and kelly 44 from dertick 13, traveling ta'ble 114 ~ pi.pe han4ijng device .16 for :rea- :.so 

block 36 is raised to bring wheels 41 adjacent sons of safety. ·· ~ ·· .. . 
the upper poz:tions of ?Penin~~ 100. Arm 1~ is .A baffle .55 is .secured to brad~ elem~ 
swung :£rom ilnoperatwe posi.non to a ;poSlitllOn 19 of derdclt .13, as imown pa.nticutarly IJn 
beneath bracket 107; with pin element 106 Figures 4 and 7, tO. prevent dan)aige itO dra.w 

20 ~stering iwi.~ a peiforation 108, and tmve- ~oi"~ 115 by fallin~ tools .when derrick ,13 is 85 
ling blook 36 lS fowered so that b:rackat 1107 mcl111ed over the said 4raiw 1W9J.lks 15. . 
'rests :on arin 104 with pin element1 l06 in per- It JWiiJ,1 be .recognized otbat :there Me tia:ries, 
foration 108. The weight of the swivel 40 and when derrick :13 ·is il!iJ,ted, !!hat sections Of $i11 
keldy 44 now · beiilg. ·supported on aim ;104, pi.pe 48, or even ~IJ.y 44, wilil. be supp~ 

25 hooks 42 are men disengaged from hook eyes - a.t .thei!' -~ ends only. Due to tllhe. ajlion 90 
39; Amt '104 as· swung a.Wa.y from wngimdi- Of graivii.ty, :the said sections of drill ~- .48 
na:lly exitending gu.ideway 22, caaying rwiiith it . or me kelly 44 w.ill ;tend to assume a v~ 
swivel 40 and kel!ly 44 to one side of :the· der- position and, in so doing, may damage, or. be 
rick ~3 ;where. the same may ·be stored until damaged by, por.liions of the ckn:ick ~' 

· 30 ligain needed. · · ·· · . or migh't 'Ot!her.wise ~nteiifere with opemtfuns. :95 
When .iit is desired ito ireinttoduce swivel 40 To maintain :these sections of drill pipe 48 

and keLly ·44, .me operations above described or :the keJay 44 in alignment :with derrick J:3, 
are reversed. regardless of. the degree of tilt, supporting ,arm 

Any means .may be employed to rotate arm 56 is provided. ·As shown in Figures . 9 and 
35- 104 and :tubular collar 10.3 about tubular elC- 10, one end of supporting arm 5iQ is pivotally 100. 

ment 102.' In .the -preferred embodiment, a hy- mounted by means of pin 57 ·passing there­
drauLic icy.Jiinder is employed. This hydnulk through and dtrough brackets. 58, :to strap· 59 
cyilinder has been omiltted from ;t!he drawings fastened aicross it:he .rear of ~erriok 13 at a suit-
to avoid excessive· and unnecessary detail able elevation adjacent :the lower end· ll:hereof . 

.40 which w0uld obfuscate ·the said drawiings. ·· The free end o.f suppolttiing arm 56 is ipr.ovd:de4 105 
.A pipe elevator 46 wtt!h boWJ 47 adapted with a fork 60 adapted 0m oradle dr.ii1l pi.pe 

to receive drill pipe 48 and containing converi- 48 or keHy. 44. iA hydraulic iram 61 is pi¥otalty 
clonal slips (not shown) . to support !the drii mount«l at .one end ito :tlhe rear of the dercick 
pipe. -48 from it:he said pipe elevator 46, ~pro- struoture below braclteis SS, as shown in 

45 vided 'Wliiili wheels 49 adapted to :ride in cl:tan- Figure 9, and illhe other end ·is pivo.tall.y mount- 110 
nels 23, .whereby moaon of said pipe elevator ed to suppor.tting ann 56, :immecliately ;behind 
46 is constrained :to longitudinal nrovement fork 60. lit 'Wiiill be seen ·that supporting al1ll 
. remti.ve :oo. deaick 13 .'mi.th.in longitudina-1 56 .can be raised from :the inoperative iposidon 
guideway. 22 iregardiless Of :tlhe iindina1lion of shown in phantom in Figure 9 to the ·operati~ 

50 said derrick -13. Pipe· el~vamr' 46 is provided posji'llion lliherein shown in 5olid :lines by pres- 115 
witildiooks 50 adapted il:o .be removably en- sUl'li:l:irig !the hydraulic ram 61. 
gaged to hook ·eyes 39 or traveling bloclt 36. Denick 13 is :provided wi.th a fokling iwailk:-
. Rotary table 14, indicated diagrammatically way 62 ipi:votail!ly moum:ed to for.ward main 

·only in the 11evera1Aigures, is mounted for -wp- structural elements 17 and maintained in posi-
·55 por.t .in a base 1l4a. Base 114a, also i~ted -tion by guy !Wiires 63 fastened ·b~een ithe un- 120 

only diagrammaticailly, is pivotally m-ounted m hinged end of folding wa>lkiway 62 and ithe :top 
brackets 511 secured itO skid unit ,12. •lit ·is to Of derrkk rl3. 
be .. pamruJ.a.r.ly noted :tlhat :the aX:is · 52 about Priipe. handling device 16 · comprises a base 
which :the base rl4a: (and therefore rotmy itable · 64 wide enou~ for stability and -resting par-

60 14) ·is mounted is the same ·axis about ·which tially on skid .;unit 12 · widl · one end close to 125 
derrick l3 is mounted to skid Wlit ·12, and gtiaid 54; an4 par.tiaJ!y on stand 16a haVling 
that m · 5•2 in~ :the fongirudiml. (i.e., a top sunfaJce even wi1lh the top su:tfw! of skid · 
vertiabl) axis lfi. :the opening oi: opera.ting-aper- unit 12, with V-ehape4 cra.dle· 65, and pam1lel 
ture Of rotary taible •14. Because ohhis geome.t- link'!! 66 on eaoh side of base 64 and aadle 

65 deal -relationship, itlbe anguilar relation&mp of 65 .pi.vatallly ·mounted to· the said base 64 by :J~O 

• 

l 
--~ 
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t!hait: illhrough m'llOtor casing Lla registering of 't!h.e dT.ill string iin ·the oourse m· drilling a ....._, 
wiit!11 Opening B. Skid unit 12 :is shifted rto tlie directJional or slanting well This means it!hait· 
position .shown in Figure 3!b, W!i.th cemerlines a1l of ot:he mill pilpe 48 must be removed from 
84 and 85 aligned with the center :of· opening the hole. The il:ra'Veling 1block 36 is raised to 

·5· B. Dmrid: 113- and base 1l4a suppor.ning rotary bring wheels 41 of swi'Vel 40 adjacent the upper 70 
table 14 are .tfil'ted Ito :the proper angle rto align por.tion of .openings 100, and arm. lo.4 as swung 
the dr,iil;ling axis· of derrk;k H and ;the foilgi- under .bracket 107 m register ;pin clement 1106 
tud:inal axis of the operating aperture of ·with a perforation .108. Tra·ve1ing blo:ck 36 is 
rotary table 14 with . the · longitudinal lowered slightlly 1to itransfer .the ;weight of !llhe 

10 axis of the corresponding conductor swi.wl. 40 and kelil.y 44 :to arm .104, ~ivel 40 75 
casing lla, it being noted that the draw iS unhooked from 1trave1ing blook.·36, and amn 
works •16 is adjacent the edge of :upper de.ck Ul4 :is· swung .to ·the side of tlle derrick .13, 
7 and ot:hat dC'llliclt H' is iin:o14ned backlwar.dly carrying swivel 40 arid :kelly 44 away, all is 
and· amty from ilhe center of upper deck 7. her.einbefore described. Traveling block 36 is 

15 lit w.i!LI. all.so he noted · tthat pipe !l."aclc. 811 is ap- then ~awered, and · pipe elevator 4 5 hooked- 80 
proxim'ately iii the center Of upper deck 7. thereto, the wheels 49 •being introduced. inro~ 
After pipe handling device 16 and 16a have chaiuiels 23 from the bo.ttoms thereof. In tbd.S 
been placed in front of derrick 13, a pipe +s conneqtion, tit wiill 1be obser.ved :that dlanneJ.s. 
stored on pipe rack 81~ the drilling operation 23 are fiared a.t .theiir bottoms itO ifacillitaJte· 

26 proceeds, tthe string of drill. .pipe 48 being entry. Pipe elevator 4 5, now 1being connected SS 
made ·:up and. broken dOIWll as required. Upon to 1trave1ing · !brook 36, . ;is placed ·over itlhe rop 
completion of '.the we11, and instaJ.lati.on of die of··,1Jhe drill. string in ,the well; slips iii ;t;he pi.pe 

"Christmas tree" at the Jev.el of !third deck elevamr 45 are set and il!b.e pipe elevator 45 
9; :the skid wid.t .12 ·is· ;positioned over opening is mised .to wJ.thdraw a iporitiori of tlle drill, 

25 C as shown m iFigure 3c, and the operations string, Usually, several sections of connected 90 
descr.iibed fo. conneatlioi::t Mth Figure 3b are re:. pipe 48 ar.e ithus raised above rotary ;ta;ble :14; 
peated. The sequence of drilling ipro.ceed an.d· tlie ibottom·· end :thereof unsCrewed. from'. 
cloclciw.ise through tthe remainder· of the open- the remaining drill string which is held sus-
ings D mhrough I, as shown m Figures. 3d pended by means of stiips in the :customary 

30 tihro.ugh 3i. It will be paMcularly noted :that manner. In ;this ·regard, i.t should ibe noted il:hat 95 
in drilling the slanted or directfoml iwells 1lhe tap of . ;1lhe drill string must be centered 
through openings B :through I, as shown iri in die rot.aey itable opening in order !l1bat the 
F&gures 3ib ;through 3.i, :the pipe ·mck i&l is ad.'- 9fips can be properly set. In slant or directiona~ 
ways aippro:iciinately -in ithe · center of· :upper drilling, me rop of 1lhe drill string .will not. 

. 35· deck. 7' and thait m setting up ithe drill tpiipe be centered but will. be a<ij'81Cent the low side 100 
4.8· after CO:mpletion. of one sfanted iwell and of the rotary table opening, and ·must •theref.ore 
prior to. driitl.mg ·11he nexn: slanted .well, SU!bstali- be pushed :to me center .of the· rotary it:able 
tiaMy only the aHgnment of the pipe 48 must 0perting. 'This can :be .done by means .of a hy-

be manged, -w~th a slight shifining Or ttransla.~n drau1ic cylinder mounted in the slcid. unit .ti 
40 of me piipe 48. When it is iea1ized ithall: thou- below tt:he rotary table 14, .the eild of. the piston· .105 

sands of feet of ,pi.pe 48 are ordinarily used rod ha'V'ing a ·roller adapted t.o ieontaot and 
in driJl:ling a iwell, and ilha.t all of .ithis pipe push :the it:op of die drill string ito a central 
4.8 may _ibe as pipe ll'alOk r!U after completi0n position in :lihe rotary it:a!ble opening when me 
of one well and prior. to starting drilling of the hyd~uliic cylinder is pressurized. Prior n:o. the 

45: nat well, it shooJd :be appreciated illhait. ;this operation of disconnecting ilihe sections of·ipipe tio 
minimal harulling of p;ipe between dril.Hng sta- +s from the remaining drill string, supporting 
tions affoms a iVe1'Y a>nsiderable saving. in :the amn 56 is extended so ithat fork 60 engages 
dt:illirig opera.~n. It should also be a.ppa.reni:, the lower portion of the sections of pipe 48, 
from an inspection of F:igures 3a :through 3i thus pr.eventing liihe same from swinging to .. the 

· 50 that the particular arrangement of drilling v~ical. Wihen c:lisoonnection is complete. .In 115 · 
equipment, witll draw works 15 OUllboard · der- F11gure 8, I show ;tJhree ·connected seCtii.Ons of 
rid:: H, with derriclc. 13 slanted ;backwardly drill pipe· 48 being handled as one piece 
ami away ~m tt:he eenter of upper deick 7, (ca!l!l.ed a "thribble "). P.ipe handling device:·l6 
an:d m!lih :the pipe .rack ·Sil tiways·approximate- · iS in ·fully extended position, and pi.pe supPortS 

SS ly in the center of upper deok 7 (except when 7r7 .are all adjacent rotary table .14. The bottom 120 
drilling through opening· A), the· area reqmred df the thr.ibble · is pushed aiway ·from derrick 
for upper dook 7 is minimal~ This, of course, 13, ii.f desired w:Ll!h tlhe tid of_ a hyckaulk cy.iin:. 
affOr.clS a considerable .sa.v.fug in construction der (not shown) intenposed betWeen .the deniclc 
coSIB of pla.tfomn l. · 13 and i!!he bottom of itihe · th111bble, and iS 

60 In 'llhe aiotua! dri1ling operating at a pamcn"'.' placed on that pipe support n .furthest from 125 
lar · dri1ling, stalllion on upper deck 7, swivel . · rotary ta:ble ;14; _$ld pipe elevator 46 iis lowered 
40 is hooked to traveling block 36, and dtilling (~ee Figure 8). DerriOk l3 ~eing .m: ;tilted posi: 
pr.OCeedS -in the ai9t:O.mary manner~ . ti.on, illhe bottom of ot:he thr.Obble w1·ll move to 

·Let ·it now .be assumed that it becomes 1!he right J.n ~_igu:e :8, supported on ... pip~ .. s~p~ 
65 necessary to replace the drill bit· a.t -the bottom por.t 77, and pipe elevaitoc · 46 · is loweted · i~ . 
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~ · further· tip:til-the ·upper: portion ¢ :the, thribble 

$ 

,, 
;~ .. :· 

10 ~- piipe handlirig deviee 16 ta' the:extmt: 
1lhat' the .thribble ·is'oil the :.fi.Ppronina.te ~e'Vel 
ot·illh¢·_,'Said .ipipe ;rack. s.1.~· The··;thllib.ble may: 

' no.w bf!l,ift'ed fr(>m pipe~~: 7? and:shift.:.• 
·: <. ect:d~tera!lily to· tlhe: pipe !raQk Sik'Npe eleyator 

:.-~~Ei 
~~Am sli:ifte:d Jaitera.Hy fi"Om. pipe ·ma 81 ::oo ·pJpe sup• 

.poit.tB" 77 on COJ.Iapsed pi.pe,,hari.dting'devke··:16; 

,.,: ~~e;;~1~~~~~:~~~~= 
30 vator·416 islowered'and~oonnected'to one·end 

of ~:auibbble (iii n~, bcmg temporari;Iy 
rtinmved ,'from clt~e;Js ,2}). ~d, :ta.ised, .dm\V~ 
ing' the-::tfu\ibble: Of drilJ ~e ~8. :llpWardily·into 

3~· :C:t.:1:~i~~11:-~= 
dmiek·il3. imllil the J.ower end of. ilie 'lthtiibblt! 
is connett¢d 'to'flhe dr.ill ~~g h¢td.:snSpencied 
in .the iW¢11. :P.ipe ~t.Qr.46 iis fowCreid, iower'." 

~'~i~~ 
45 ~·~·=Iu~~:;1~~1~~1:Jl 

theccfrm .'pipe ~48 i~ ra~ed upright jil a .. converij­
tio~J::manner;· there: being rio necessity t~,. Tuy 

~!$f&Ta 
i'niit' the whecls :49 :<ilf'. pipe ~¢'Vali0t '46 t-0 · cleW' 
the •botit<?n.18 of. channels 23: iPiiipe el~to(46 ss iS ihen UnhOoked'fr.Prii.~cling .. !)1*ck36-·anct 
Stored ·:in a ·tonvemenf place. Tii'avetmg b104; 
3'6 is then l'.aised tp .a positfon' above opCJ.iliigs 

e.; tO?~r:.lJe~~J,:C~~~;~ 
· 60 longitudinally :eXteridirig -gajd~v.vay. · 22, ·and 

.wheels 41 ;are introduced· :tlm)Ug:h: openings 
:l.00. Hooks 42 are engaged ::in hook eyes ·39, 
the elevaitfun of traveli~g'~9Ck .. 36 being suiit­
a:bly adjiusted for i$iB pwjp<>S~;. T~ bloplt 

65 .36 is dien raised .to sumor.t«th~:"7eight of _.the 

·. ·.~ 

'\·.·, .1·. 

16 :: .;:. 

7 

svwwel: 40;.kclJ.y:44;8Jld' dniivei. bushing:45 and 
to -fteebtad:ci: i107.fr0m pin'elemen.t.l06i ·Ann 
104 :iS- ·lthm ._sw:uu.g·awa.y ··to. die' side of! :the 
dmidto;H: CoimeCtion •of :me , keJ;ly ,44 ·to ·me 
d~ill pipe 4·8 kirtade·;an:d;drilling operittkins 70 
can, begfa:~lls Jiertjnberot-e described~ · . 
,:.;mr-J:J;~1tt1tA~,~a·~rine._or land 
site a: plurality': of slanting· wells: romprising: a: 
pla![omn; a dertjck strtiOtm'e pivO:t~y mounted 15 

~a=:a:5~:E~!~ 
said• h(liizoD.tal ax.is · seleotively: ,t;o an mctined 
~tioi:t -wh~y: :Said• der.i:iclc struotUte ·.when: . so 
in said' ·"1clineid !position dr.µJ.s: said slanting 
w~, a .rotary .talhle, and! ··means 'pvotailly 

fZ~:&s8J::~r:fJ:.d,~~= t= 
horliontal mtis.'a:S:ttie derritk structure; the iro:. SS 
rary · itabJ,e ·iltaving:~ an operating aiper.ture ~ere­
through," the, sai(l: h6t.iZontaJ. ' ms i'nterseoring 

t;·~~:~o::·~~~r.:~e:rni 
hi alignment with the 'longittidinaI:,a:xis· of the 90 
o~tiiig·"aperiute' :~f the· }'Otafy table when 
t!he.: d~g axis 1lnd' .$e Iongiitud!inal ·ms· are 
parall~. '. ,' ',·' '. : . 
·:.·.2:· Appiiratus''il:ceording· to: claim· 1 wheteiµ sa«t· ;,:v17dils · :~yMt· predetenrl:ifaed: iilrolfuation· ta 
die'.'liOrizorital'andt:ha.ve a iptedetetmined or!eil.i. 

=ri~~:.~:s;, ~: .. :f1e~:r~!'1:,~:; 
t.O die- platfofui~; eadt· gWde me.am corre­
sponding .in inclination to ~e horizontal and 
C>tierttatio'ifwith' one. of said wells to be· drilled, 
art<l:· it«-a>iiductot:"ar$iilg· in: each· of said ~e­
Jri~ns: an,tFadill,Pte<t ;t-0 : be. driven ilit-0 the· siite 
&or/:' «i··: .·;.~" . ·' · · " · 
:' :):··; Aipp&1"81tUS' act;ording to cWm: ~'. l'\lVhetein 
sai.d.pi.votitl meaµs' ti6 'mounted;to ·said platform 

. tQ iadjtiSf:··th.e ~nation ~·said derrick, struc-

95 

ioo 

105 

t;qre .. m· aligil th,e•id.ri!Lling axis"$~ :W.ii'l:h. 'llhe 
IOngirudiilail ansiof:eam ()f said: oondutt-Or cas-
ings: : ... >'. <·' - · · . fio 
. ' 4>Appa1,"a.tus ~~mg tQ· cfairil r incluclmg 

piipe · !h.8.Jidliri.g .. ¢~' o.petaible · :to move dni.JJ. 
pipe ·~owmls . or· Selecbively· away' from said 
.derrick/ &ttj]Ctiire·iil:·ai direction· parallel to il:b.e 
Iongi1tudmaFexis: of tihe di:ill. ·pipe. being moved 
~·=~g'. the ,drilling' ms· of- said der-

~r~~ ~w; 

f 15 

120 
pipe \:vith'. a)ongitudmal axis of. ·Said drill' pipe 
itj,~¢t:&Cctirig tlie !Origitildirial axes of a· fongifudi..:: 

-~g~f25 
siW:i· cradle to an _arc .i!IUbstant?iaJJ.y fa ali~t 
w.ith it'he .Iorigifudinal axis of said drill pipe, 
and motor '11eiMls opemtiively iintet;posed Qe­
tWeen said. base··:and ~d or.a.die to move siµd 

J 

130 

·····;, .. · 
·::·.; 
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cradle along said arc to an extended position 
upwardly relatiive .to sand iOOse and roward said 
derr.iclt str.uoture, or selectively lt.O a mllapsed 
posillion downwardly relatoitve to said base and 

S away ifr(ml said ,derrick SU"UotUre. 

10 

6. Apparatus according to cJmm 5, wherein 
said pipe handling means f.ur.ther comprises, 
piipe suppol'lt: means, and roller means mount­
ing ~a.id ipiipe suppol't me:llns in said ~-

7. Appamtus according lt.O claim S or 6, 
wherein said .motor. means comer.ises, .a hy­
draulic ram intenposed between smd cradle and 
said. base a.ppr:0~tely ;in .the center .of llhe 
1ength of 6l8:id ptpe handling means, :th~ fongi.-

15 tudiml axis of sa:id hydraulic .mm being iin­
o1ined :in a vert!i:ca.J. plane at an ari~e to !the 
h<>Montail at a1I. illimes. · 
· 8. Apparatus aq:c)rcting :to anyone of me 

claims 5 oto' 7, iincludmg a suppo:ntiing' llll11l1 ;for 
20. the driH. pipe having a suippoI!liing end, said 

suppollllii:ig mm 1being m911Doted 11.'0 said demok 
structure mte.imeoo.te :the (op and bonom. of 
said derrick sttiµoture, and q>erating means il:O 

CJrJtend :tihe supporting end of said suppor.ting 
25 amn lt.O a position adjacent '1)he drilling ms 

of said derrick ~ or seleoci.vefy to re­
tmtt •the suppomng end of said suippolllling 
amn away fr.om said position. ·. 

. 9. The :we1:1 driLling aippara.tus according :to 
30 claim 8, wherein !the end of said suppomng 

ami opposiite dlhe . supporting end is piVOOllly 
mounted il:O said. derrick str.uoture; and the 
operating means is interposed between il:ihe sup­
potting end of suppomng amn and the demick 

35 struotare. 
~:w. ·AJppara:tus aooording to any . one of 

claims 5 .to 9, further !00ll1lp11ising a pair of 
horizol.'.lft8ll.y spaced, parallel . channel members 
secured ltO said den'lidc stt:uotU:i'e, said clmnnel 

40 membem. being arranged w.i.th !lilleir :flanges 
· projecting toward eadt other and defining said 

long.itudinal · guideway in il:ihe 4errick stlrudtllre, 
ea:oh of said clumnel membem provikliing a 
track: a tra.vdllig iblock in. said longiitudinal 

45 guideway, a pail" of .wheel means, one on ea.di 
side of said ttaveling blook, each of said wheel 
means being positlo~ed in the track provided 
by one of said. ollann.el member.;, whereby mo­
tion of said trave1ing iblodt is icon.strained t-0 

50 movemenit lon~tudinally of sai4 .derrick struc­
ture in .the ~ngiJtudinal §Uideway, means to 
mise or selectively lt.O low.er said ;traveling 
block, said rotary ta:ble being disposed adjacent . 
the bo1itoril of. said demck &t:r:IWtllre and sa:id 

55. operating apeiltme .tJherethrough .being iVeiitkal 
when ,'llhe rotw:y .table is horirrontal, ,the .longi­
tudinal aX:is .of said opera.ting aper.fure substan­
tially !"egister.ing wit:h me center of ,the lo~ -
tudiinaJ guideway, a .swii.vd adapted lt.O ibe 

60 · removaible sectired to. said ttavelfug block, said 
swivel being fur.th.er acbl.pted to suppol'li: the 

upper end· of a ke);ly over the opera.ting aper-
ture of said rotary table, .said operating aper-
ture being adapted to .receWe a tke11y or sel.ec• 
tively a drill pipe, the longitudinal axis of the 65 
kelly foterseclling :the fongiitudinaJ ms of .the 
operating aper.tilre, a pair -of ·w4eel means, one 
on eadl. side of said '9Wivel, ea.ch of sa:id :wheel 
means being adapted to be positiioned in itlhe 
traiok provided iby one of :said clianne1 70 
member:s, whereby moti<>n of said· swivel is 
constrained to movement 0longii.t11clinaily of said 
derrick ~e ;in illh.e lo~ oguid.cw.ay, 
a ;piipe elevaJt:or adapted lt.O be l"emovable · se­
cured to said traveling block, said pipe elevator 15 
being furilier adapted to support drill pipe over 
the apett'IU"e in Sll!id .roitary mble, a pair of 
wheel means, <>ne on each side of said. piipe 
eleval:()r, each· of saJd .wheel me'ans being 
adapted· .to be posi'llioned oin :the track pr.Ov.ided · 80 
by one of said channel members, whereby mo-
tion of said .. pipe elevawr :is constramed to 
movement ilongiitu.cidnailly of said derrick struc-
ture oin 1the olon~1lldinail guideway. 

1111. ·Apparatus according to o:ta.im 110, iwhere- 85 
in . said ichannel members. are ,provided iwiith 
openings between . the upper and lower ends . 
thereof, :t!he-wiheel means of said swivel being 
adapted .to be inserted in or selectl.ively ;re .. 

moved from the .tracks provided by die dl.annel 90 
members itbrough i1lhe openings .between ;the 
upper and Jo.wer ends of · said iCbannel 
membem, llhe bottom ipolllions of. said channel 
members being open, and me wheel means of 
said pipe elevator being adapted ;to be dnser.ted 95 
in or seleoti.vely removed ifrom the ttads pro­
vided by said channel members through ltlhe 
open ho.tit.oms of sa.id channel membexs. 

:1.2. i.Appa.ratus aoootding •t<> claim ,l!l, !Where­
in an arm ii.s pivotaJily mounted to said derriclt 
str.ldU1"e il:O one side of said longitudinal 
guideway ¢j~t sa:id openings, and isaiid arm 
is <l:!fted ito ibe rotated toward$ .said lon§i­
tu · goideway ;to suppom!ing relaltiion w.i.tlh 
said MVel and llhence away from said longi".' 
tudinal .guideway car.ryiing therewith said AV­
el. . or selectively itowards said fonginidinal 
guideway carrying therewith said swivel and 
thence away from sa.id longitudiml guideway. 

!13. ·t.Apparatus according il'O c1adm _,1 futt:her 
comprising .dra.w works mounted on said plat­
fol1111, said derrick struoture being adapted· to 
be !1ilted so that its dl'lii11iing .axis is at an angle 
to ithe ohor.izoDJtal SO as· il:O . .o'VeMe saW draiw 
worlts. . 

114; Apparatus according to cladm ,13, where­
in said roniry taible ii.s operated !by sa1d draw 
works. 
. 15. Apparatus substantially as hereinibefore 

described iWddlh. reference lt.O and as iHusttated 
iri':tihe accompanying drawings. 
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further until the tipper portion of the thribble 
rests on a pipe stippon 77. In :this operation, 
it may be netessazy to let pipe elevator 46 leave 
channels 23 temporarily to bed ·t!he upper por- . 

S tion of the tbribble on the pipe suppon 77. 
The tihribble,. now being in horizontal position 
.on pipe supports 77, is moved away from der­
rick 13 toward 'pipe raek 81 and, simultane­
ously, hydraulfo l'ain 69 may be operated to 

10 collapse pipe handling device 16 to the extent 
tihat the :thribble is on the -approximate level 
of .the said pipe rack. 81. The .thribble may 
now be lifted.from pipe supports 77 and shift­
ed lateraMy to :th~. pipe rack &1. Pipe elevator 

15 46 is again pl.a.Ced over the top of the drill 
string and this operation repeated until the en­
tire drill strin'g has been broken down into see­
tions (t!hribbl.es, as herein disck>sed) and racked 
on pipe rack 81. 

20 Let. it now ·be assUm.ed that the drill bit 
has been replaced, It is now required to rein­
stall :the string: Of drill pipe 48 in the well 
before .funher · drilling operations are com­
menced. The procedure outlined-in the preced-

25 ing paragraph is ·reversed, the thribbles being 
shifted laterally from pipe rack 81 to pipe sup­
ports 77 on CQilaj>sed pipe handJ..ing device 16, 
and :then moveci foward der-rkk 13 while pipe 
handling device '16 is being extended. Pipe ele-

JO vator 46 is lowered .and connected to one end 
of ·the thr.ibble (if nece,ssary, being temporarily 
removed froni char:inels 23) and raised, draw­
ing the :thribble of Qrill pipe 48 upwardly into 
the derrick .13~ :Supponing arm 56 is extended 

35 to hold -the thrib~le on the drilling axis of the 
derrick 113 uriril the lower end of the thribble 
is connected to· t!he drill string held suspended 
in the well. Pipe elevator 46 is lowered, lower­
ing .me thribble and connected drill string, and 

40 the same is resuspended . in .the conventional 
manner. Pipe elevator 46 is disengaged from 
the driM string, and this procedure is repeated 
until ithe dr-ill · stririg has been completely made 
up. 

45 It will be understood that, :when derrick 1.3 
is in vettical position, drilling a venical well, 
the drill pipe· 48 is racked upright in a conven­
tional manner, there being no necessity to lay 
the drill .pipe 48 down as is required for slant 

50 or directional wells 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 clear 
the bottoms of ch.annels 23 .. Pipe elevator 46 

55 is then unhooked .from .traveling block 36 and 
stored in a convenient :place. Traveling block 
36 is then raised to a. position above openings 
100. Arm 104, carrying the swivel 40, kelly 
44 and drive bushing 45, is swung toward the 

60 longitud.inally ~ending guideway 22, and 
wheels 41 are .introduced through openings 
100. Hooks 42 are engaged in hook eyes 39, 
the elevation of travcling block 36 being suit­
ably adjusted fot.:crus piupose. Traveling block 

65 36 is .th~ raised to ·suppon .the weight of the 

swivel 46, kelly 44 and drive bushing 45 and 
to free bracket 107 from pin element 106. Arm 
104 is ithen swung away to the side of the 
derrick H . .Connection of :the kelly 44 to the 
drill pipe 48 is made and drilling operations 70 
can begin as hereinbefore described,·-· 

WHAT WE .CLAIM IS: -
1. Ai;)paratus for drilling at a marine or land 

site a pluraliry of slanting wells comprising a 
platform, a derri<;k structure pivotally mounted 75 
on said platform for pi&Votal movement in a 
vertical .plane about a horizontal axis, pivotal 
means to pivot said derr:iok structure about 
said horizontal axis selectively. ·to an inclin.ed 
position whereby said derrick structure .when 80 
in said inclined ·position drills said slanting 
wells, a rotacy .table, and means pi.votaUy 
mounting said rotacy .table to said platform 
f.or rotation in a vertical plane about the same 
horizontal axis as -the derrick structure, -the ro- 85 
tacy ·table having an opera.ting aper.tuie there­
through, the said horizontal axis intersecting 
me IOngitudirial axis of the operating aperture, 
the drilling axis of the derrick structure being 
in alignment with the longitudinal axis of the 90 
operating apenure of the rotazy table when 
the drilling axis and the longitudinal axis are 
parallel. 

.2 •. Apparatus according t~ clai~ 1_, w~erein 
said wells have a prede.termmed mclinatton to 95 
the horizontal and have a predetermined orien­
tation with respect •to each other, further ·in­
cluding a .plurality of guide nieans mounted 
to -the pfatform, each guide means corre­
sponding .in inclination to the horizontal and 100 
orientation with one of said wells to be drilled, 
and a amductor casing ii.n each of said •guide 
means -and adapted to be driven into the si.te 
ftoor . 
. 3. -Apparatus according •to claim 2, :wherein 105 
said pivotal means is mounted .to said platform 
to adjust the inclination of said derrick struc-
ture to align the drilling axis .thereof with the 
longitudinal axis of each of said .conductor cas-
ings. 110 

4. Apparatus according to claim 1 including 
pipe handling means operable .to move drill 
pipe :towards or selectively away from said 
derrick -structure in a direction ·parallel to ·the 
longi.tudinal axis of the drill pipe being moved 115 
and intersecting the drilling axis of said der-
rick structure. 

5. Apparatus according .to claim 4; ·wherein 
said pipe handling means comprises a base, 
an elongated cradle adapted to support driM 120 
pipe with a longitu_dinal axis of said drill ·pipe 
intersecting the-longitudinal axes. of a longitudi-
nal guicleway provided in .the derrick structure, 
and of tl).e oper$:ting aperture. of the rotary 
table, linkage . means . coiihect:ing said cradle 125 
and said base and constraining movement of 

· said cradle to an arc .substaritially in alignment 
with the -longitudinal axis of said dri!ll pipe, 
and motor means operati.vely !interposed be­
tween said base and Sil.id cradle to move said 130 
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