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. An apparatus (10) and process ate provided for drilling and completing
multiple subterranean wells from a template which is secured within a cased
well bore extending to the surface. An orlenting cam (11) having a bore (20)

therethrough is positioned above the template such that the bore through the 1
orienting cam is automatically aligned with one of at least two bores through n
the template. Fluid tight seals are provided between the orienting cam and the -4

casing and between the orienting cam and one of the at least two bores through 10

the template. Thereafter, a drill string including & drill bit is lowered from the
surface of the earth through the casing, the bore through the orienting cam and
the one bore through said template to drill a first subterransan well bore. /
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an orientation which is purposely deviated fromtrue vertical by neans of
conventional whi pstock technol ogy or a nud nptor secured in the drill
string ' adjacent the drill bit. In fractured subterranean formations,
deviated wells are 20 utilized to increase the area of drainage defined
by the well within the subt erranean formation, and thus, increase
producti on of ‘\wodrasasbons fromthe subt erranean f or wetrwsss/14056

i nherent problemin utilizing a conventi onal whi pstock to drill a

deviated well is that both the depth and radial orientation of t he
whi pstock i s set when the W@h% ROGESS FORt he wel| bore and 25
cannot be changed wi t ho@BRIk AND/COMRLETING MUTIPLEWELLS wel | bore and

changi ng the depth and/or radial orientation thereof. In
deviated o to incCROSSETERENCE Yo RELRPEBOGEATONS T Y g
conpl'eted $rom a This applicatiog is agbelinuation-inglarif coperdiing Unitag Slatas patent whi ch
SUbt er r anean f APRIGHISH: S&0e ", SBie8 635, e W AT TR © ' Coct’ Gependi ng
upon the water depth and t he BACKBROUNDOEITHEMNVENTION M w || be
set. For examléﬁmw_e constructed to be supported in part by
one | eg +t+ends to the ocean floor or by as nmany as
ei ght such The present invention relates to an dmbly UAE protdss foRdrilfing6)
10 multiple subterranean wells from a cased wellbore extending to the surface, and
more particularly, to such assembly and process for drilling and completing
muitiple subterranean wells through a template having at least two bores
therethrough and being secured to casing wherein fluid is circulated to the
surface during drilling via the casing.
15 DESCRIPTION OF RELATED ART:
Increasingly, well bores are being drilled into subterranean formations at
an orientation which is purposely deviated from true vertical by means of
conventional whipstock technology or a mud motor secured in the drill string
adjacent the drill bit. In fractured subterranean formations, deviated wells are
20  utilized fo increase the area of drainage defined by the well within the
sublerranean formation, and thus, increase production of hydrocarbons from the
subterranean formation. An inherent problem in utilizing a conventional
whipstock to drill a deviated well is that both the depth and radial orientation of
the whipstock is set when the whipstock is positioned in the well bore and
25 cannot be changed without retrieving the whipstock from the well bore and
changing the depth and/or radial orientation thereof.
In addition, wells drilled from offshore drilling platforms are usually deviated
to increase the number of welis which can be drilled and completed from a
single platform. Offshore drilling platforms which are utilized in deep water to
30 drill and complete wells in a subterranean formation vary in size, structure, and
cost depending upon the water depth and the loads in which the platform will be
set. For example, a platform may be constructéd to be supported in part by one
leg or caisson which extends to the ocean floor or by as many as eight such
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cai ssons. Costs of such offshore drilling platfornms vary from
approxi matel y $5, 000, 000 US to $500, 000, 000 US. Each offshore drilling
platformis equipped with a set nunber of slots via which deviated wells
WoPYIST43d and conpl et ed t hrough casi ngs whi ch RGT&SH4$6d { o
the platformby 5 conventi onal te@hniques. Due to the
significant capital expenditure required for these offshore
platforns, tenplates and processes for drilling and conpleting nmultiple

can be

cased

legs | or leaigsorise e nCobty adfopuch. offshomegdrilling | platformscvatyi fom

| egs or
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posi tioned w tchlFth E t.he sugf ace or nternedi ate

cenented w t hi

pemRlgied tiypug

ﬁearmhaiat nGinder bf stots ivigtWhich deviated vells'caidtie Y
casin
GPSings ¥high 48 aeRtiteddo ‘gﬂd"‘gf%rm’ent i onal

drill strgng idhnvestional Rchiglds. bit and nmud notor (not illustrated) is

_ transported

10

15

20

Due to the significant capital expenditure required for these offshore
platforms, templiates and processes for drilling and completing muitiple cased
wells have been developed. During dritling operations utilizing such templates,
a conventional tubular riser is lowered into the surface or intermediate casing
and inserted into one of the bores formed through the template. Once the riser
is properly positioned within the bore, the surface or intermediate casing is
cemented within the well bore by conventional techniques and a conventional
drill string including a drill bit and mud motor (not illustrated) is transported
within the riser into the bore of the template whereupon the float vaive or plug
and any cement is drilled out of the template bore. Thereafter,a well bore is
drilled by the drill string in a conventional manner with drilling mud and
formation cuttings being circulated out of the well bore to the surface via the
riser. The drill string is then withdrawn from the riser and, after the well is
equipped with any tubulars, the riser is withdrawn from template bore, rotated,
and inserted into another bore through the template. An additional well can then
be drilled and completed in a manner as just described. However, the
manipulation of the riser at the surface to insert the same in and out of a given
bore through a muiti well template which is positioned within a cased well bore
at depths of up to ten thousand feet or more and to rotate the riser for insertion
into another bore may be problematic. Thus, a need exists for an assembly and
process for drilling and completing multiple cased wells through a multiple well
template positioned within a cased well at a subterranean location which
eliminates the need to use a downhole riser to connect a subsurface or
downhole template to the surface.

Accordingly, it is an object of the present invention to provide an assembly
and process for drilling and completing multiple wells within subterranean
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wWithin the riser into the bore of the tenpl ate whereupon the float val ve or

pl ug 15 and any cenent is.drilled out of the tenplate bore. Thereafter, a
wel | bore is drilled by the drill string in a conventional manner
with drilling nmud and formati on cuttings being circul ated out of
the well bore to the surface via the riser. The drill string is

t hen w t hdrawn {woeanske riser and, after the well is PETIUSIRSIde W t h
any tubulars, the riser is withdrawn fromtenplate bore, rotated, 20 and

i nstead i nto another bore through the tenplate. An additional well can then
be drilled and conpleted in a manner as just descri bed However, the

e, ol at1 o0 of sl Efords chb U AR iBelns B AT B R, O,

"a cased wel | boireconjunctiontharewidpt hs of up to ten thousand feet or nore and
torotate the riser for insertion 25 I nto anot her bore may be
probl'emati ¢ Thus, a need exists for ‘an assenbly and. process for
drilling and conpleting nulti pISUMMARUOEI'mEINVBNlBOm mul tiple well

terrpl_atep itione W|th|n ased.vvell subterr nean | ocati gn which
el i ni nat es he nee& ﬂ'&g@ﬂp t@e& accarigncs witbdhey

downhol e t enpl abapb@estdfmrsémmvaaﬁon as emboiisdPant ﬂ%uly delscritfectergip, €ct  of
the present inventign t V|de assenbl and process for
drilling and coftp® &Hﬁ@gﬂ%ﬂgpﬁl %f IpEegant H\f‘YP’&tl?Ht i @, pEQaess for drilling
subterranean wells from a casing which extends from a subterranean depth to
the surface of the earth and to which a downhole or subsurface template having
10 at least two bores therethrough is secured. The process comprises drilling a
first subterranean well bore through one of the bores through the template and
into a subterranean formation and circulating fiuid to the surface via said casing
during the step of drilling.
In another characterization of the prasent invention, a process for drilling
15 subterranean wells from a casing which extends from a subterranean depth to
the surface of the earth and to which a downhole or subsurface template having
at least two bores therethrough is secured is provided. The process comprises
positioning an orienting cam having a bore therethrough above the template
such that the bore through the orienting cam is aligned with one of the at least
20 two bores through the template. A fluid tight seal is provided between the
orienting cam and the casing. A fluid tight seal is also provided between the
orienting cam and one of the at least two bores through the template.

BRIEF DESCRIPTION OF THE DRAWINGS
25 The accompanying drawings, which are incorporated in and form a part of
the specification, illustrate the embodiments of the present invention and,
together with the description, serve to explain the principles of the invention.
In the drawings:
FIG. 1 is a perspective view of one embodiment of the assembly of the
30 present invention which includes a positioning cam and a tubular seal assembly
and which is utilized in conjunction with a subsurface or downhole muitiple well
template;
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formation(s) froma cased well bore which elimnates the need to utilize a
riser I n conjunction therewth.

SUMVARY OF THE I NVENTION 5 To achi eve the foregoing and ot her

obj ects, and MPHAMWT dance with the pur poses of t )

i nvention, as enbodi ed and broadly desgri bed herein, one
characterization of the present invention is a process for drilling

subterranean wells froma casing which extends froma subterranean depth to

t he surface of thEKa: ista partiallyocutiavay, parspectiveviewaf the assemblyciiustrated at e
having 10 ﬁtheiSt two bores therethrough is secured. The process
conprises dril A first subterrean well bore through one of the

bores through theFiGripisa partiakly cutaway, %Ohwmdeoﬂhemmuﬁﬁhw and
circulating fl sing during the step of

i to he surface via s
drilling. éhﬁe °'P'ﬂ9&?m ﬁ?‘g "éﬁ"ﬁ?'am i on of the present
i nventions a procEiG 4ﬁracfbs§§adﬁﬂnél5tewowbbmmaensuwda&eiérﬁﬂhﬁ casi ng

\Qﬂthoe\ﬁfgﬂsaf égm&sub rgaﬂlgean dept?’éﬂ?ﬁ"&?é"%%‘hg e surf sur fl?%?Flés the earth
and 2 depicting the seal assembly thereof sealingly positioned within a bore of
a multiple well subsurface template;

FIG. 6 is a partially cutaway, perspective view of another embodiment of

10 the assembiy of the present invention depicting the seal assembly thereof
sealingly positioned within a bore of a multiple weli subsurface template;

FIG. 7 is a cross sectional view of yet another embodiment of the assembly
of the present invention which depicts the seal assembly thereof as sealingly
positioned within a bore of a multiple well subsurface template;

15 FIG. 8 is a perspective the positioning cam of the present invention which
is utilized in conjunction with a tubular seal assembly and a multiple well
subsurface template;

FIG. 9 is a perspective view of certain component parts of the positioning
cam of the present invention;

20 FIG. 10 is a schematic illustration of the configuration of the groove which
is formed in the external surface of the seal assembly of the present invention;

FIG. 11 is a cross sectional view of the embodiment of the assembly of the
present invention illustrated in FIG. 7 which depicts the seal assembly thereof
as withdrawn from engagement from a bore of a muitiple well subsurface

25 template and aligned with ancther bore of the mulitiple well subsurface template;
and

FIG. 12 is a cross sectional view of the assembly of the present invention
illustrated in FIG. 7 which depicts the seal assembly thereof as sealingly
positionad within another bore of a multiple well subsurface tempiate.
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at least two bores therethrough is secured is provided. The process
conprises positioning an orjenting camhaving a bore therethrough
above the tenplate such that the bore through the orienting camis
aligned with one of the at |east 20 two bores through the tenplate. A
fluid tight seal is provided between the orienting camand the
casing. A flui Gydogasgrseal is al so provided between the PCT/USOé/14068 | NQ
cam and one of the at |east two bores %hrough the tenpl ate.

BRI EF DESCRI PTI ON OF THE DRAW NGS 25 The acconpanyi ng draw ngs,

whi ch are incorporated in and forma part of t he specification,

W th the desonpti oRETAER ESCRIBTRINCH tHE PREFEHHES RMBoDMENT o, ™"
In the drawi ngs: As illustrated infi¥IG. 1] theSassepbiys pEthiel presentdnverition whichiisodi ment
cam and &t ubul lrelegoeersiyof 5 acitates i Hy wr pampleon SETCERIBRI ncr | or
with a subsurf ase mdang Omé dowvnhivlet b babstfats templates, esuchadsthe template
5 described in U.S. Patent No. 5,330,007 which is incorporated herein by
reference. The apparatus 10 comprises a positioning cam 11 and a tubular seal
assembly 40 which is secured to and depends from cam 11 in a manner
described below. Cam 11 is provided with at least one annular seal 12, for
example a moly glass seal ring(s) such as manufactured by Baker Oil Tools,
10 around the outer periphery thereof and a J-4 slot 14 formed in the external
surface 13 thereof.
Cam 11 is provided with a bore 20 therethrough (FIG. 2). Bore 20 has a
first uniformly tapered portion 22, a second generally concentric annular portion
23, a third non-uniformly tapered portion 24, and terminates in an axially offset
15 portion 25. A generally annular profile 19 is provided in cam 11 adjacent the
second annular portion 23 of bore 20. The lower portion of cam 11 is provided
with screw threads 26. Tubular seal assembly 40 is provided with a bore 49
therethrough, at least one annular seal 42, for exampie moly glass seal ring(s)
such as manufactured by Baker Qil Tools, and a collet 44 having a plurality of
20 fingers 47. Each finger is biased outwardly and a corresponding portion of the
externai surface of each finger is threaded. Above collet 44, the external
surface of tubular 40 is provided with threads 41. As cam 11 and tubular
assembly 40 are assembled prior to being mated with a multi well template and
positioned at a subsurface location within a well bore, threaded section 41 of
25 tubular seal assembly 40 is engaged with the internal threads 26 of cam 11.
An example of a suitable downhols or subsurface template is iliustrated in
FIG. 4 generally as 100 and is comprised of a first upper section 101, an
elongated frame 107, and a plurality of tubular members 104. First upper
section 101 is provided with two bores therethrough having lower threaded
30 sections 102. The end face 112 of first section 101 is formed with indentations
115, 116 summounding the intersection of the two bores. An elongated frame, for
aexample -beam or H-beam 107, is secured to the other end face of first section
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FI'G 2 i's a partially cutaway, perspective view of the assenbly illustrated
in FIG 1; FIG 3 is a partially cutaway, 360[err] expanded
view of the external surface of the positioning camof the present
invention; 5 WO9%S74| G 4 is a cross sectional view of a CROIWIS96/BI06
subsurface tenpl ate; FIG & is a partially cutaway,
perspective view of the assenbly of FIGS. 1 and 2 depicting the
seal assenbly thereof sealingly positioned within a bore of a

mul tiple wel |l sdD$byaysuitableivhezns, such as boits. Gem@#wfﬁumtiog'bdlr& of
the. prosent i nvhper b ERpET of BPoain 167 akngdBiangth farast such es by weidal | ngi y
posi ti oned wi t hiTabalabewembirs 304 8re i pdsitionBl | throuBh Yjuideac109° 6R! 6ich: side of
FIG 7 is a cro sectignal Vi e)/v of yet another enbodi nent of the assenbly
of the present f‘ﬁ?@ﬂt?’oﬁ’?‘\ﬁﬁ%# d8Rd stated mithSbeadad serians 102.ette bores
sealingly 5  throughfilst 96&@in 101 1 iGLided POPAELiGh Mﬁmmawace

~tenplate; 15 FILG 8 is a perspective the positioning C Ol e
present i nvent i BRMRPE fp restrain and jnbibitimquement of tuluiarmenberts) 184 positionedul ar

T BT Yor Qo oo lfrrt ot R 04 pEIBNR) o e g
side of I-beam or H-beam 107 are secured together by any suitable means, for
example, threaded coliar 105. The free end of each tubular member 104 is
10 mated with a shoe 106 into which a float valve 126 is secured on cne side of
Ioeam or H-beam 107 while a plug 136 is inserted into the other side of beam
107.
As illustrated in FIG. 4 bores 120, 130 are each provided with first sections
121, 131, second sections 123, 133, and third sections 125, 135, respectively.
15 The first and second sections of bores 120, 130 define annular shoulders 122,
132 therebetween while the second and third sections of bores 120, 130 define
annular shoulders 124, 134 therebetween. Bores 120, 130 may be arranged so
as to diverge from each cther from end face 112 toward end faces 114, 113,
respectively. If arranged to diverge, the degree of such divergence usually
20 should not exceed 2* over the entire length of templiate 100, and is preferably
less than 1°. In the embodiment illustrated in FIG. 4, bore 130 is shorter than
bore 120 to provide a portion of subterranean formation between end faces 113
and 114 within which the drill string emanating from bore 130 may be deviated
so as to minimize the possibility of interference between well bores which are
25 drilled and completed in accordance with the present invention. Bores 120 and
130 may also be substantially identical in length. In either embodiment, one or
both sides of I-beam 107 may be provided with a whipstock(s) secured thereto
below bore(s) 120 and/or 130 by any suitable means, such as welds, to further
assist in minimizing interference between the well bores driled utitizing template
30 100 in accordance with the present invention.
As thus assembled, first section 101, beam 107 and tubular members 104

define a template 100 having two generally cylindrical bores 120, 130
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camof the present invention; 20 FIG 10 is a schematic illustration

of the configuration of the groove which is formed in the external
surface 'of the seal assenbly of the present invention; FIG 11
Is a cross sectional view of the enbodi ment of the assenbly of the

present invention illustrated in FIG 7 which depicts the seal assenbly

t her eof won¥as hdrawn from engagenent from a bore of parAisdsnussse wel |
“subsurface 25 tenpl ate and al i gned ¥VI th anot her bore of the multiple
wel | subsurface tenpl ate; and FIG 12 is a cross
sectional view of the assenbly of the present invention il lustrated

ot Conwt ¢ IASERERA, FiBa80 sy TG aRAER) of Braiah 00! esmmats.
SUBSTI TUTE SHEET firstUséctidf)may be 1.22 meters, beam 107 may be 9.14 metars and
intermediate or surface casing 90 may be 2.44 meters. Where each bore does
not extend beyond frame 107, the length of bore 130 as measured from the
5 bottom of first section 101 to end face 113 may be up to 9.14 meters or less,
while the length of bore 120 as measured from the bottom of first section 101 to
end face 114 may be up to 13.72 meters or less. Where bore 130 extends
beyond frame 107, the length of bore 130, as measured from the bottom of first
section 101 to end face 113, may be up to a thousand meters or more, Bore
10 120 is longer than bore 130 and may be extended, as measured from the bottom
of first section 101 to end face 314, up to 3,048 meters or more depending upon
the formations to be drilled and completed in accordance with the present
invention. |

As illustrated in FIGS. 4 and 5, tempiate 100 is preferably secured to a
16 section of conductor, surface, or intermediate casing S0 by any suitable means,
such as by threads or welds. Casing 90 is provided with an inwardly extending
dog or key 8§2. The external surface of cam 11 is provided with a J-4 slot 14
which in conjunction with key 92 functions to orient tubular 40 for insertion into

either bore 120 or 130 in a manner hereinafter described.
20 In operation, tempiate 100 is secured to the bottom section or joint of
' surface or intermediate casing 90 at the surface by any suitable means, such
as screw threads. Assembly 10 is lowered within this bottom section or joint of
surface or intermediate casing 90 until key 92 contacts slot 14 in the external
surface of cam 11. The inclined surfaces of slot 14 cause cam 11 and the
25 tubular seal assambly to rotate until key 92 assumes position 14a as illustrated
in FIG. 3. As thus oriented, tubular seal assembly 40 will be aligned with and
positioned within bore 120 of template 100 such that collet fingers 47 engage
threaded section 127 of bore 120 and seal(s) 42 of seal assembly 40 engage
the internal walls of first section 121 of bore 120 so as to provide a fluid tight
30 seal therebetween. As illustrated in FIGS. 2 and 5, annular seal(s) 12 of
assembly 10 engage the intemal surface of the bottom section or joint of surface
or intermediate casing S0 so as o provide a fiuid tight seal therebetween.
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS As
illustrated in FIG 1, the assenbly of the present invention which is
illustrated generally as 10 facilitates the drilling and conpl etion of

multiple wellsWO9715747 by means of a chNnhoI e or subsurface RGIVEH96(14065, such
as the tenplate 5 described in U S.¥ Patent No. 5,330,007 which is

oSt oni ng. cart HIOERY. he intemal Safich"6rhe Bahoff RRAEh B Jiny i HreS Bl o

to and depends intermediate tasing 89 isgpuiished so as to ensare thedidtageityoof thecgeal 1 i s

5l ass seal ri noPeysd b BtoRbariby BRiacialsiz otppsempt 1850° © I¥ ol
the outer peri phery\smxsraseémblad wrfbcéosirﬁémibg\l/dltgmd i tgﬂlsab?(;wre within
e

f h
tsﬁrergfﬁrtl)ﬂé;l ?Ir:‘(fa'% bgye %&V@W%g%}" lse&qusrcgt; oints; 9f sasing tog ﬂgﬁéﬂ' &ortion
22, a second gewﬂvehﬂoy\amamhsmmls&tngwmmtotheweil?ooréia&bhlfﬂe

' -uniformy t ates in an axially offset 15
portion 26, A oekiantfa § Sledarisar, Greing 55 5 then Swpniedvin waikbere Sibcen
‘the secwwmwﬁwﬁwebono%ﬁvﬁnomrdﬁu Bﬁngmn..d.ﬁd@rdnnwdﬂ}nm cam

; ' ' ew t hreads 26., Tubul ar seal assenbly 40 is
| érloil?dgzioxv: ? ﬁda'“BGF Mﬁ' stratesdsr lowered within casing 90 ‘and is funneled throughybora

10 20 by means of first and third tapered portions 22 and 24 and through bore 49
in seal assembly 40 and into bore 120 of template 100 whereupon valve 126
and cement, if any, is drilled out of bore 120. Thereafter, a first well bore is
drilled by the drill string in a8 conventional manner as will be evident to the
skilled artisan with drilling mud and formation cuttings being circulated out of the

15 well bore and through bores 20 and 49 in the assembly and casing S0 to the
surface. Seals 12 and 42 function to isolate bore 130 of the template and a
significant portion of the external surface of cam 11 and seal assembly 40 from
circulated drilling mud. This first well bore can be drilled in a vertical or deviated
orientation. Thereafter, the drill string is pulled to the surface and casing which

20 is equipped with a liner hanger can be lowered into the first well bore through
bores 20 and 49 in the assembly by means of drill pipe and secured to template
10 and cemented within the first well bore by conventional techniques.

The drill string is equipped with a suitable pulling tool near the lower end
thereof. The drill string is lowered within casing 80 and funneled through bore

25 20 by means of first and third tapered portions 22 and 24 until the pulling tool
is engaged within annular profile 18 in bore 20 of the assembly 10. The drilling
string is then raised thereby causing collet fingers 147 to disengage from
threaded section 127 of bore 120 so as to permit the assembly 10 to be raised
until engagement of key 92 within slot 14 causes the orienting cam 11 to

30 automatically rotate untit key 82 to assumes position 14b within slot 14 (FIG. 3).
Subsequent lowering of the drill string causes the cam to rotate until key 92 is
positioned at 14¢ within slot 14. In this orientation, tubular seal assembly 14 will
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t heet hrough, at |east one annular seal 42, for exanple noly glass seal

ri ng(s) such as nmanufactured by Baker Gl Tools, and a collet 44
having a plurality of 20 fingers 47. Each finger is biased outwardly and
a correspondi ng portion of the external surface of each finger is

t hreaded. Above coll et 44, the external surface of tubular 40 is
provi ded with {ymasis41l. As cam 11 and tubul ar ass e poryssi st ©
assenbl ed prior to being nated with a lti well tenplate and

positioned at a subsurface location within a well bore, threaded section 41
of 25 tubul ar seal assenbly 40 is engaged with the internal threads 26 of

'fg?pll(}& eisill %?’E@@W%ﬂ%&'ﬁénﬁg@qﬁ%ﬁ‘M%@%‘? an %@r‘r&)r i sed
of a first uppefingsrsdl7sngafa threaded sectionc137nefciard 130-and ddzl(s) 42f seal
P ovi dedwi th +485o0by 20/ ¥kabe e oramel Nayk BEBist sesion 11 B b0 ki | o1
102. The end f awevidd a flaki tight stal thersbetwee 0 Asiiliustratetkin FIGS)2 iand Shamulam s
115136 sugr o) Hiedat 5 Bighan e ol e 155 ot Shab e | 27
of first secti odf surface or intermediate casing 90 so as to provide a fluid tight seal
therebetween. Thereatfter, the drill string is utilized ta drill plug 136 out of bore
130 of template 100. The drill string is passed through bore 30 and a second
well bore is drilled in a conventional manner with drilling mud and formation
10 cuttings being circulated out of the second well bore and through bores 20 and
49 in the assembly and casing 90 to the surface. Seais 12 and 42 function to
isolate bore 120 of the template and a significant portion of the external surface
of cam 11 and seal assembly 40 from circulated drilling mud. The second well
bore can also be drilled in a vertical or deviated orientation. Thereafter, the drill
15 string is pulled to the surface. Casing which is equipped with a suitable liner
' hanger is then lowered into the second well bore through bores 20 and 49 in
assembly 10 by means of drill pipe and is secured to template 100, and thus
surface or intermediate casing 80, by conventional means. The casing can be
cemented within the second well bore. The drill string is equipped with a
20 suitable pulling tool and lowered within casing 80 until the pulling tool becomes
engaged within annular notch 19 in bore 20. Subsequent lifting of the drill string
causes collet fingers 147 to disengage from threaded section 137 of bore 130.
Engagement of key 92 in siot 14 causes key 92 to disengage from slot 14
thereby permitting the drill string and assembly 10 to be raised to the surface.
25 Assembly 10 can be utilized in conjunction with a downhole or subsurface
multiple well drilling template to drill and complete wells from onshore drilling
rigs, subsea well heads or offshore platforms.
In accordance with another smbodiment of the present invention as
illustrated in FIG. 6, cam 11 is provided with a threaded bore 30 in one face
30 thereof adjacent axially offset portion 25 of bore 20. Cam 11 and tubular
assembly 40 are assembled by engaging threaded section 41 of tubular seal
assembly 40 within threaded bore 30 of cam 11. As thus constructed, when
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WO 97/ 15747
PCT/ US96/ 14066 6 101
by any sSuitable neans, such as bolts. Generally C haped guides 109 are
secured to |-beam or H beam 107 along the I ength thereof such as by welds.
Tubul ar nenbers 104 are positioned through guides 109 on each side of

1- beam or H be¥R%B¥4hnd nated with threaded sections 102 ofPCTNEIHdEs 5
t hrough first section 101. Guides 109 fqgnction in conbination with

el ongat ed fame 107 to restrain and inhibit nmovement of tubular
menber (s) 104 positioned t hrough such guides. D fferent tubul ar

menbers 104 postubutaresbabassefbly 404s alugned withighd ;ﬂfsnﬁonh&&mlﬁﬁ bbre§80ei 07 are

secured togeth by .a sw tabl e ans 0 t hr eaded
col l ar 105. Theéﬂpééeg nﬁﬁﬁ" ﬁé?ﬂ?éﬁ""‘lw G Sdr® PR th a

shoe 106 into vtoofmﬂﬂmmdmolfﬂﬁml%mwmdnwﬂﬁnﬁllﬂaB&e1200f
136 js inserted into the other side of

| - beam or H be
beam pPaze%bdunnggnlli&emrag?mse scrbed 8bove. hor es 120, 130 are

each provi ged wthmmmmameassemwaimelpﬁsansmnﬁbﬁ&% 23,
133, and third s |ons 125 135, respectlve The first and second
sections of bor'@ uynﬁifnruerﬂysre@dsenerauym

t her ebet ween V\/f'ﬁ,{mfﬁﬁ éahi affd 5"2%40 ef i ne
annul ar shoul ders 12 134 there et vveieﬂ Bonggﬁ%igaait%?ﬁb e éﬁ&é%ged SO
as to diverge f§oGHredie mmmaoemmdmwmmucemm 113,

bt 1 sty i el 5 i B
i s preferd®y ring(s)suchasm ctured by Baker Qil Tools, around the outer periphery
thereof and a J4 slot 214 formed in the extemnal surface 213 thereof (FIG. 8).
Cam 211 is also provided with a bore 220 therethrough of varying diameter so
as to deﬁpe first and second annular shoulders 221 and 222. At least one
annuiar seal 223, for example moly glass seal ring(s) such as manufactured by
15 Baker Qil Tools, is provided about the outer periphery of bore 220 near one end
thereof. A pin 215 having an enlarged head portion 216 is positioned within a
bore 217 which extends through cam 211 from bore 220 to exiernal surface 213.
A tubular seal assembly 240 is provided with a bore 249 therethrough and
is comprised of sections which are secured together by any suitable means,
20 such as screw threads, thereby defining a generally annular, external shoulder
241. One end portion 242 of tubular seal assembly 240 is enlarged so as to
define an annular shoulder 244 about the external diameter of assembly 240.
A beveled profile 243 is provided within the internal surface of enlarged end
portion 242, while a siot 247 (FIG. 10) is provided in the external surface of
25 tubular seal assembly 240 intermediate the length thereof. A siot 218 (FIG. 8)
is formed in the extemal surface 213 of cam 211 and preferably has a generally
longitudinal orientation. A locking mechanism illustrated generally as 250 in
FIG. 9 comprises a generally cylindrical body 251 having a slot or groove 252
formed in one end face thereof and a tongue or protuberance 253 projecting
30 from the other end face thereof. An elongated bar 254 is positioned within siot
252 intermediate the length of bar 254. As assembled, bar 254 is positioned
within slot 218 in cam 211 and body 251 is positioned within a bore 228 which
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| ess than 1[err]. In the enbodinent illustrated in FIG 4, bore 130 is
shorter than bore 120 to provide a portion of subterranean .
formati on between end faces 113 and 114 within which the Qril
string emanating frombore 130 may be devi at ed ~so as to mnimze
the possibility of interference between well bores which are 25 drilled
and conpl et ed iwooapmedrdance with the present invention. Borascthids/pioes

130 may al so be substantially identical 4,;12 length. In either enbodinent,
one or bot h sides of I|-beam 107 y be provided with a whipstock(s)

secured thereto bel ow bore(s) 120 and/or 130 by any suitabl e neans,

The wel | "bor ox detEARlen com 211 A bbte 220 Bty Birerdi A1, ShESRPOY (o

present inventi dore 228 is not mdlallwﬁlgnbdwnmniéds iltlustratedir IGO0 TBAgudeam

107 and tubul ar &{ﬁ%@ﬁ% 5196471"39‘ LA6ma L& ‘?hlg%u&?w nggstf\g?nbly

generally cylin
PCT/ US96/ 14066 240. When assembly 200 is lowered into casing 90 which has been previously

5 cemented within a well bore 54, tongue 253 is initially positioned at 247a in slot
247. In this position, bar 254 is bent within slot 218.

In operation, template 100 is secured to the bottom section or joint of surface
or intermediate casing 90 at the surface by any suitable means, such as screw
threads and the surface or intermediate casing 90 is positioned within well bore

10 54 by securing additional sections or joints of casing together in a conventional
manner as the casing string is lowered into the weli bore as will be evident to a
skilled artisan. Assembly 200 is then lowered within this bottom section or joint
of surface or intermediate casing 90 by means of a suitable tool secured to drill
pipe and engaged within beveled profile 243 in the internal surface of enlarged

15 end portion 242. Assembly 200 is lowered untit key 92 contacts slot 214 in the
external surface of cam 211. The inclined surfaces of slot 214 cause cam 211
and the tubular seal assembly to rotate until key 92 assumes position 14a as
Hiustrated in FIG. 3. As thus oriented, tubular seal assembly 240 will be aligned
with bore 120 of template 100. As illustrated in FIG. 10, tongue 253 is initially

20 positioned at 247a within slot 247 in tubular assembly 240 and secures tubular
assembly 240 in a retracted position as illustrated in FIG. 11. In this position,
the enlarged head portion 216 of pin 215 is received within recess 248 in the
external surface of assembly 240 and shoulder 241 on the exterior of tubutlar
assembly 240 contacts shoulder 222 within bore 220 so as o retain assembly

25 240 within bore 220. Movement of tongue 253 within siot 247 is inhibited by the
configuration of slot 247. Application of sufficient force, e.g. 25,000 psi, to bar
254 via drill pipe (not illustrated), assembly 240, siot 247 and tongue 253 is
necessary to overcome the force exerted upon tongue 253 in slot 247 by bar
254 being bent within siot 218 and permit bar 254 to move into the elongated

30 portion of slot 247. Alternatively, slot 247a may be aligned with the elongated
portion of the slot and head 216 of pin 215 may be spring loaded to retain
tongue 253 at the lower end of siot 247 until sufficient force, e.g. 25,000 psi, is
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t her et hrough. Exenplary of the relative dinensions of tenplate 100, the

| engt h of first section may be 1.22 neters, beam 107 nay be 9. 14
net ers, "and i ntermedi ate or surface casing 90 may be 2.44 neters.
Wher e each bore does not extend beyond frane 107, the |ength of
bore 130 as nmeasured fromthe 5 bottom of first section 101 to end face
113 may be up WODNSWTneters or | ess, whi | e the | endC/USP/MefiSe 120
as neasured fromthe bottomof first seqdion 101 to end face 114
may be up to 13.72 nmeters or |ess. Wiere bore 130 extends beyond

frane 107, the |applibd tofettaet head216. Mssmmuzw:sfmmmewmm Béref220st

section 101 to end .face 1 e up.t ters or nore, Bore
10 120 is | orfifgddn 'Pr%eégp %’ﬁﬂ&%&aﬂgsm&@ﬂm ssembiy240 @gageom t he
bot t om Qhe fitefial HAME bpmstléyeubﬁ 129@f sa&eu@ﬂéb aél c]s@vﬁe%&:{fﬂ@m s or

nor e dependi ng upon formati ons to be ed in
accordance with bthsrqb@emen Shoulder Z‘R/Gfrﬂeﬁbﬂssemb'y 240 abuts smulﬂen 224 9fat ed

in FIGS. 4 gnd Rord 9P Sbal gg;aza}tr .awr%tﬂddﬁ@ﬂ%sﬂ uhwauéfmgggﬁgéﬁ on of

conduct or, surface or inter e casin any suit

SR ot oLy T hr b oaduiassonlaasembly 240 farcempin 215 Iy racess mmrwalmmso

t endi ded
Wtha 5% sl ot ' fifer 8bolkEarica11iCality S0 Aec: sLivReRs o 5. 5b,00b Al O} ¢
ori ent tubul ar 4dust be appliedito bar254nwiadrill pipe, assamhiy 240, btnteﬂandmnguaczsan a

h f . ' . '
Secured o the o PeRFEar2se Mot 218 and pefinfRAGG6 283 10 bE BBLBbTRd SbarD
casing 90 W@ the\nﬂamrﬁoiﬁ’?birhafo}osmmﬁm tormone fonguei253 to position 24¢b elso

Lo ors o e B e bl S i 8 o

ext er nal 243. As illustrated in FIG. 7, annular seal(s) 212 of assembly 200 engage the

intemnal surface of the bottom section or joint of surface or intermediate casing

90 so as to provide a fluid tight seal therebetween. Preferably, the internal

15 surface of the bottom section or joint of surface or intermediate casing 90 is

polished so as to ensure the integrity of the seal formed upon engagement by

annular seal(s) 212 of assembly 200. 1t will be evident to a skilled artisan that

slot 214 as utilized in this embodiment of the assembly of the present invention

will be configured similarly to slot 14 is illustrated in FIG. 3 except that the

20 vertical portions of slot 214 which correspond to positions 214a and 214c¢ will

be shortened since tubular seal assembly 240 is slidably secured to positioning

cam 211 and thus can be iowered into engagement with a bore of a muitiple well
template once the cam has been aligned in a manner as just described.

The drill string with suitable tool secured thereto is lifted to the surface and

25 casing 90 is then cemented within well bore 54 by conventional techniques. A

conventional drill string including a drill bit and mud motor (not illustrated) is

lowered within casing S0 and is funneled through bore 220 by means of tapered

portion 227 of bore 220 and through bore 249 in seal assembly 240 and into

bore 120 of tempiate 100 whereupon valve 126 and cement, if any, is drilled out

30 of bore 120. Thereatfter, a first weli bore is drilied and completed in a manner

as described above with respect to FiGS. 1-5.
When appropriate, it is preferred to position assembly 200 within the bottom
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surface of cam 11. The inclined surfaces of slot 14 cause cam 11 and the 25
tubul ar _seal assenbly to rotate until key 92 assunes position l1l4a as

i1l ustrated in FIG 3. As thus oriented, tubular seal assenbly 40
witl be aligned with and positioned within bore 120 of tenplate 100
such that collet fingers 47 engage t hreaded section 127 of bore 120
and seal (s) 42webmse#d assenbly 40 engage t he i nt er nedTUSISh @60
first section 121 of bore 120 so as to Qrovide a fluid tight 30 seal
therebetween. As illustrated in FIGS. ¥and 5, annul ar seal (s) 12 of

assenbly 10 en t f oL f-Fd t of
surface W?ern%%@é@g{%é%ﬁsggtgﬁ% pro&?@g ‘daaf‘gght
seal t her ebet wofseal assembly 240 engage m:mamaswalla of fi rst ssctlon 121 ofbore 120

Eg{ :JggG/orMJOg?nt u&ﬁ m?ﬂ'r‘g'g%;eaéémb\éd ébgse I ?‘té?{r%g%&“bt% as ng %ql g pé‘%aqs hed so
as to ensure tlassemblyR40: greciully lasser@éd to tempiafeo1 0 dt theosurtacgaarehetthe by
o el ot o BBk Rorog 2 i ool 108 SaB5A8 Ry 11 200

positioned within well bore 54 by securing additional sections or joints of casing

together in a conventional manner as the casing string is lowered into the well

bore. In this manner, the need to utilize drill pipe having a suitable tool securad

thereto to positioned assembly 200 downhole within template 100 is eliminated.

10 After the first well is drilled, the drill string which is equipped with a suitable
pulling tool attached near the lower end thereof is lowered within casing 90 and
funneled through bore 230 by means of tapered portion 227 and through bore
249 of seal assembly 240 until the pulling tool is engaged within annular profiie
243 in seal assembly 240. The drill string is then raised until sufficient pressure

15 is exerted upon rod 254 to bend same thereby permitting tongue 253 to rotate
and move within slot 247. Assembly 200 is raised until shoulder 241 abuts
shoulder 222 thereby causing head 216 of pin 215 to be retracted into annular
recess 248 which is formed in the external surface of tubular seal assembly 240
and thereby permitting cam 211 to also be raised. Engagement of key 82 within

20 slot 214 causes the orienting cam 211 to automatically rotate until key 92 to
assumes position 214b (FIG. 3) within slot 214. Subsequent lowering of the
drill string causes the cam to rotate until key 92 is positioned at 214c within siot
214. In this orientation, tubular seal assembly 240 will be aligned with bore 130
of template 100 such that seal(s) 242 of seal assembly 240 will engage the

25 internal walls of first section 131 of bore 130 upon being iowered so as to
provide a fluid tight seal therebetween. Once seal assembly is completely
lowered, pin 215 will be forced into engagement with annular recess 94 in the
internal surface of casing 90. Thereafter, the drill string is utilized to drill plug
136 out of bore 130 of template 100. The drill string is passed through bore 130

30 and a second well bore is drilled and completed in a manner as described
above with respect to FIGS. 1-5.

The drili string is then raised to the surface which causes the pulling tool to

SUBSTITUTE SHEET (RULE 26)



5 wel | bore 54 by securing additional sections or joints of casing

together in a conventional manner as the casing string is | owered
into the well bore as will be evident to a skilled artisan. Casing
90 is then cenented within well bore 54 by conventi onal techniques.
A conventional drill string including a drill bit and nud nmot or

(not illustrat ¥P97¥4T owered within casing 90 and is funnel BETURISGMSR bor e
10 20 by means of first and third tfgered portions 22 and 24 and through
- bore 49 in seal assenbly 40 and into bore 120 of tenplate 100

“wher eupon val vbelaaﬁagedwnthlnprdi)dZ@ﬁﬂQbulatéeﬂﬁisemﬁydEhbéﬂnmfofﬁéy g2re 120.
Thereafter, a fi éﬁ ?j borﬁ‘g;? h’ (Iil%tl;‘] gl’l|| string in a
convent i onal nﬁﬂh t£14 cpyseskey |t8é||'ﬁ°“959? gm slot 214 thereby pgemittingithen wi t h
drilling nud aadumwwﬁuym%bbﬁuwwmsubﬁéw RsSenibly 208 cdrvbe Vel |
bore and througg bores 2Q and 49 in the assenb@/sé‘and casing 90 to the

surface. Seal sUtilized,in aonjynctien with a sownhole @r gubsuriece W’t‘ﬁlﬂéﬁlbﬁﬂme and a
si gni ficagt pofdmplateclo drilearkEshpiate wahs ﬁ%ﬁl eﬁsmuﬂ.ﬂme sseaﬁ%&sgsl | oly 40

from circulated drilling mud This first well borée can led in

a vertical or Beadsgrafishore platfongp.| errﬁ'ﬂ'tquﬂh WP@BWP@W presendinvention ri ng i s
pulled to the gad bass imiRtaeasantd debir ngsutﬁﬂﬂa 7 BnjthEfibr with &

hanger can be Iomered Into the flrst me bores 20 and

49 in the asseyhsurigoe mémmledamlatplrpumsrmomsi mareﬂ)rcmgmuhwﬂ be

10 and t
e nd, PrTent ok § skl L) i ile Y OOV GRbA Ui d SRANANES.
end 10 thes dgwnhgnéemplate having tyeesor morer bores, tWhen threprbpre® aamd

e 24" e vk il the ihefile, WA 21l drthe Blfer blHrdch 4R £ oPO7 {1 O0°

22 and 24 unti ar profile
19 in bore 20 211 wﬂbbammqredm amanmrasmnhge evndenttoa;sklllecgamsam ken

o senen"sest BB LB 1 S 0 el B0 Wheh D e ves
rai sed bores are provided through the template, siot 14 or 214 on the outer surface of
15 cam 11 or 211 will be réconﬁgured to permit rotation of cam 11 or 211 in
degreed increments as will be evident to a skilled artisan.

While the foregoing preferred embodiments of the invention have been
described and shown, it is understood that the alternatives and modifications,
such as those suggested and others, may be made thereto and fall within the

20 scope of the invention.
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until engagenment of kéy 92 within slot 14 causes the orienting cam 1l to 30

aut omat omatl key 92 tq assunes pasition 14b within slot 14
(F| G 3) ﬂ | '“"I")'n&mniu"ent | ower i ng of_the drill stri causes the camto

rotate until IsS = posi ti onadrHag S¥E€T\MF¢S18EEM ot 14. In this
orientation, tubul ar seal assenbly 14 wijll REPLACED

SUBSTI TUTE SHEEasgﬁ,BquE 26) WO-O-FH-4514F PCT/US96/14066
PCT/ US96/ 14066 15 , 9 be
aligned with and positioned within bore 130 of tenplate 100 such that

col | et fingers 47 engage threaded section 137 of bore 130 and
seal (s) 42 of sealjdaim: assenbly 40 engage the internal walls of first

section 131 of borf Al gr%eess% fg? délﬂng subterrahean welis from a casing which extends
from a subterranean depth to the surface of the earth and to which a downhole
or subsurface template having at ieast two bores therethrough is secured, said
process comprising:

drilling a first subterranean well bore through one of said bores and into a
subterranean formation; and circulating fiuid to the surface during said drﬂlmg
step via said casing.

2. The process of claim 1 further comprising:

drilling a second subterranean well bore through another of said bores into
a subterranean formation; and

circulating fluid to the surface during said drilling step via said casing.

3. The process of claim 1 wherein said first casing is surface casing.

4. The pracess of claim 1 wherein said first casing is intermediate casing.

5. The process of claim 1 wherein said first casing is generally vertical.

6. The process of claim 1 wherein said first casing is deviated.

7. The process of claim 1 wherein said fiuid is drilling mud and cuttings
from said subterranean formation.

8. The process of claim 1 wherein said first subterranean wall bore is
drilled by means of a drill string having a drill bit secured thereto which is
positioned through said casirig and said one of said bores, said fiuid being
circulated to the surface during drilling of said first well bore via an annulus
defined between said drill string and said casing.

9. A process for drilling subterranean wells from a casing which extends
from a subterranean depth to the surface of the earth and to which a downhole
or subsurface template having at least two bores therethrough is secured, said
process comprising:

positioning an orienting cam having a bore therethrough above said
template such that said bore thmugh said orienting cam is aligned with one of
the at least two bores through the template;

N OO WON O AWON AN D D a AWN S YO D WDN -

This Sheet Has Been Replac

i Wi

SUBSTITUTE SHEET (RULE 26)



provi de a f|UId t| t herebetween. As illustrated in FIGS. 2 and 5,
annul ar u lll “ Hlﬂ |of cam 11 engage the internal surface of the
bottom'se

of su ate casing 90 so as
to provideaflwdtlght seal ﬂﬂ§§HF£§ eyeafter, the drill
string is utilized to drill plug 136 ¢ut ofR 130 of tenplate
100. The dril IWGPHISH i s passed througf Dore 30 and a seconbCT/USIE4O6E e |
bore is drilled in a conventional manner with drilling nud and fornation 10
cuttings lgeing CI rpﬁh{héih @ ticht s iehibnt bBHYagiagbor es 20
and 49 e agsenb yagn casing 90 to tﬁgsur?ﬂ?se gé F'g 12 and
42 functi & toam’ I sol ate bore 120 of the tenplate and a significant
portion gfg the exgﬁ;\m,lgpgﬂ HBER se A baidBhienting 8shn 2Ra/ &q&d 40 from
circul at eg) drilli ﬁ'e%gecoﬁlbe ﬁ%g;‘re caﬁsgﬁ'go e drilled

in a vertlilcal etleasmtb@naaihmhdbe tﬁmplﬂher eafter, the drill 15 string
Ithgglr | ?g :E ﬁeLhFOV\er e l'r?tetg)\gﬁ:;ﬁgsecond Weﬁﬂgﬂor e ?h\rMoLghabzlr“egatZ)l()ealnijnig in
assenbly 20 by regireulafingifiuid to thersurtace viassaie baredid said ormthgbamlém vmnd t hus
corent ed 1 ¢ ni FR R Shef o Sirpt Lol NG B QRPN seld Brs BEaAd Ch o
20 sui4t abl bones|andrimtotacsribtarrahen femetions t hi n casing 90 until the pul ling
Pl SRS ty THRHAbe bl 30k BBl 17,7, 5,70, Suoseatent
fromthre&ded sectépnsﬂibﬁhgﬁald)oﬂmtiha(bam above saidiegipdatesath tHat kaid orei n sl ot
ri 11 str P, oS3 aeafiy carde Aliphestwits anqtbes of e, 16l WS 0creny) | "1
can _be ut iql i zed\mugmnajmmpmmanm th a downhol e or subsurface
o0 1 11 g £ i A L B
the at least two bores through the tempiate.
12. The process of claim 11 further comprising:
circulating fluid to the surface via said casing during drilling a second
subterranean well bore through said another of said bores and into a
subterranean formation.
13. The process of claim 9 wherein said step of providing a fiuid tight seal
between said orienting cam and said one of the at least two bores through the
template comprises inserling a portion of a tubular assembly which is sealingly
- secured to and slidingly depends from said cam into said one bore, said portion
of said tubular assembly which is inserted into said one bore of said template
having substantially annular seals about the exterior thereof.
14. The process of claim 13 wherein further comprising:
réleasably locking said tubular assembly in the position where said portion
of said tubular assembly is inserted into said one bore of said template.
15. The method of claim 9 wherein the step of positioning said orienting
cam above said template such that said bore through said orienting cam is
aligned with one of the at ieast two bores through the template comprises
contacting said cam with a key which is secured to said casing, said key and
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In accordance with another embodinent of the present invention as

i |l ustrat eﬁ“mumucullﬁumﬁmll s provided with a threaded bore 30 in _one
face 30 axi al | L tBEErN P6 of bore 20. Cam 11 and
t ubul ar * Cagseftbl § 40 are ad éﬁ);sgmg ngagl hg t hreaded section 41 of
t ubul ar seal assenbly 40 Wi thi nR ed e 30 of cam 11. As thus

constructed, Wevmnsraz 97/ 15747 PC'I‘IUS96/I4|]66
PCT/ US96/ 14066 17

t ubul ar seal asse 40 is aligned with and posi d V\dthl n bore 130 of
tenpl ate $00 i faid %%@PP%“BQE&WMBB\?@'Q\EF \!’ﬁ’éﬁﬁg‘?ﬂ? thgat 1o
bore 6 1e8stivobres! throtigh'thé tedgiaten to funnel a conventional drill

string into bore 120_of tenplate 100 during drillin operatlons as

descri bed 1above. GSWWMQF%“ whersin the atep of fisjd prignting, o
pr ese“: : %gmﬁ dle% & usfeh?tlﬁﬁ s"gr'1 gr'aé said“bErb%?ougﬁ%u&Bﬁ&hﬂg“&n?is the
presen aligned with another of the at least two %ores through the template comprises
contacting said cam with a key which is secured to said casing, said key and
said cam cooperating during contact to align said riser with said one of the at
least two bores through the template.
17. The method of claim 10 wherein said first subterranean well bore is
drilled by passing a drill string including a drill bit from the surface through said

casing, said bore through said orienting cam and said one bore through said

4
5

6

1

2

3

4 template.

1 18. The method of claim 17 wherein said fluid is circulated from the surface
2 through said drill string and back to the surface via said first subterranean well
3 bore, said one of the at least two bores through the template, said bore through
4 said orienting cam and an annulus defined between said drill string and said
5 casing.

1 19. The method of claim 12 wherein said second subterranean well bore
2 is drilled by passing a drill string including a drill bit from the surface through
3 said casing, said bore through said orienting cam and said ancther bore through
4  said template. .

1 20. The method of claim 19 wherein said fluid is circulated from the surface
2 through said drilt string and back to the surface via said second subterranean
3 well bore, said another of the at least two bores through the template, said bore
4 through said orienting cam and an annulus defined between said drill string and
5 said casing.

1 21. All inventions described herein.
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and conprises a positioning cam 211 and a tubul ar seal assenbly 240 which
is ‘ secured to and depends fromcam 211 in a manner descrj_bed. bel ow
CammZIT - 'S provided wth at |[east one annul ar seal 212, for exanple
noly gl ass seal 10 ring(s) such as manufactured by Baker G| Tools, .
around the outer periphery thereof and a J-4 slot 214 forned in the
ext er nal surfacwcﬁ Hzereof (FIG 8). Cam 211 is al sSOpd¥ne8osAlfes
wth a bore 220 eréthrough of varying dianeter so as to define
first and second annul ar shoul ders 221 and 222. At |east one

annul ar seal 223, for exanple noly glass sqqhhrlng(s) such as manuf act ured
by 15 Baker Q| Tools, is provided about e outer periphery of bore 220

near one end thereof . A pin 215 having an enl arged head portion 216
is positioned within a bore 217 which extends through cam 211 from
bore 220 to external surface 213. A tubul ar seal assenbly 240

is provided with a bore 249 therethroug!:j(g' L is conprised of
sections which are secured together by di tabl e nmeans, 20 such as

screw threads, thereby definin gemetaty—amret-ars thcq shoul der
241. One end portion 242 of t yptp+—s ' rged so as to
defi ne an annul ar shoul der 24 bgut ﬂhe ext érnal di anete 2senbly 240.
A bevel ed profile 243 is provi 5 wi tthin the 1 nternal |sur of enl arged
end portion 242, whil gfg gl ot 247 (FIL.G 10) iJ pr ed in the
external surface of 25 t ubujljdr j segl 240 inter a&g the length
thereof. A slot 218 (FIG 8) is for in the,ext urface 213
of cam 211 and preferably has ﬂ generjal | y ' | ongi t udli H orientation.
A | ocking nmechanismillustrategd|general |y FO in I 9
conprises a generally cylindrifgal | boqy 251 phaving a sl ot orjfgrepve 252
formed in one end face thereofflldand a|tongu pr ot uber an proj ecting
30 fromthe other end face fijjef eof jat ed bar 2 posi ti oned
wi t hin sl ot l
|
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252 internedi ate the | ength of bar 254. As assenbl ed, bar 254 is positioned
within slot 218 in cam 211 and body 251 is positioned within a_bore 228
whitim— . VWO 9771 15747
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extends through cam 211 from bore 220 to external surface 213. Preferably,
bore 228 is notwéggiléldy aligned with bore 217 as il | ustrat ed picralsbéadoés.
Tongue extends into slot 247 in the external surface of the
tubul ar seal assenbly 240. When assenbly 200 is lowered into

casi ng 90 whi ch has been previously 5 cenented within a well| bore 54,
tongue 253 is initially positioned at 247a in sl ot 247. In this
position, bar 254 is bent within slot 218. I n operation,
tenplate 100 is secured to the bottom sectj gor joint of surface

or internediate casing 90 at the surface b’%/) ny suitable neans, such as
screw threads and the suface Olmel rrgdi ate casing 90 is
positioned within well bore Flrce. ré
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10 54 by securing additional sections or joints of casing together in a

conventi onal manner _as the casing string is |lowered inta the well
bore as wIT be evident to a skilled artisan. Assenbly 200 is then
| owered within this bottom section or joint of surface or

i nternedi ate casing 90 by neans of a suitable tool secured to dril

pi pe and engageq,d(/j&,,;lg.m bevel ed profile 243 in the internal suwidrasees tfoss

enl arged 15 ortion 242. Assenbly 200 is lowered until key 92
contacts slot 214 In t he external surface of cam 211. The inclined
surfaces of slot 214 cause cam 211 and the tubul ar seal assenbly to
rotate until key 92 assunes position 14a 33 illustrated in FIG 3.
As thus oriented, tubular seal assenbly 2 Will be al i gned W th
bore 120 of tenplate 100. As illustrated in FIG 10, tongue 253 is
initially 20 positioned at 247a within slot 247 in tubular assenbly 240

and secures tubul ar assenbly 240 in a retracted position as
illustrated in FIG 11. In this position, the enl arged head portion
216 of pin.215 is received within recess 248 in the ext er nal

surface of assenbly 240 and shoul der 241 on the exterior of tubular
assenbly 240 contacts shoul der 222 within bore 220 so as to retain assenbly
25 240 within bore 220. Myvenent of tongue 253 within slot 247 is

i nhi bited by the configuration of slot 247. Application of
sufficient force, e.g. 25,000 psi, to bar 254 via drill pipe (not
illustrated), assenbly 240, slot 247 and tongue 253 is necessary to

overcone the force exerted upon tongue 253 |n sl ot 247 by bar
bei ng bent within g
portion of slot 247
el ongat ed 8¢
| oaded to retain
sufficient force, ¢

i ']*l .. j BE
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appTted to retract head 216. Assenbly 240 15 then | owered through bore 220
and-into bore 120 of tenplate 100. Seal (s) 245 of seal assenbly 240 engage
the internal walls of first section 121 of bore 120 so as to provide a

fluid tight ;I t her ebet ween. Shoul der 242 of seal aeaIsh§ndédd
abut s shoul der QEEW ?ﬁ bore 220 and seal (s) 223 provide for a fluid
tight seal. In this Iomered posi tion, tubul ar seal assenbly 240

forces pin 215 into recess 94 in the wall of casing 90 to further

secure cam 211 to casing 90. Also, sufficient force, e.g. 50,000 psi,

must be applied to bar 25 dril | pipedpdsenbly 240, slot 247 and
tongue 253 to benérmﬂg mnthln stt 218 and permt tongue 253 to
be positioned at 247b 10 wthin slot 2477€ force necessary to nove

tongue 253 to position 247b al so VL ~ | unlatc gﬁ he tool which is
secured to drill pipe from engag Hent th profifl g 243. As
illustrated in FIG 7, annular sgfl (s) [212 off assgpbly 200 engage t he
I nternal surface of the bottom sgiitifon for joiint |ofiHsurface or internediate
casi ng :
90
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90 so as to provide a fluid tight sea
i nternal 15 surface of the bottom secti on or

t her ebet ween.

Preferably,

t he

joint of surface _or .

i ntermedrate casing 90 1s

polished so as to ensure the integrity of
annul ar seal (s) 212 of assenbly

t he 'seal formed upon engagenent by

200. It wll be evident to a skilled artisan that slot 214 as
utilized in thi j,rent of the assenbly of the present invegRintisysrsoss
will be configured simlarly to slot 14 is illustrated in FIG 3 except

that the 20 verti cal
214a and 214c w ||

slidably secured to positioning

seal

portions of slot 214 which correspond to positions

be shortened since tubul ar assenbly 240 is

cam 11 and thus can be | owered

i nto engagenent with a bore of, a nultiple I tenpl ate once the
cam has been ali gn¢li &2 nmeér as [ust described. ggﬂ@ill
string with suitabl gzl +-ee—t-hbrot-o %s_}iﬁi4*k4++44£yékm g¢=and 25
casing 90 is then Cﬁ > T TSy Dor e - 54 DYy CONVEITLT: T g;hmiques.
A conventi o i I} stripg including a drill bit}an g/} &t or
(not illustrated) i | oweted within|casing 90 and; i s nel ed
t hrough bore 220 by nea - 2d —partion 227 'of iy 0 and
t hrough bore 249 in § ENDI V1 220 _angd 1o boreTd of tenplate
100 wher eupon val ve 126 — i ! T3¢ 2 bore
120. Thereafter, a firs IN\bore\xis drilled an? conpl et ed i manner
as descri bed above with = ' ropri ate,
it is preferred to posilt y ' ‘
/ '! ‘
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-Jection or _surtace or iniernediate casing 90 at the surface such that
seal (s) 245 of seal assenbly 240 engage the internal walls of first
section 121 of bore 120 in the manner as described above. In this
enbodi ment, cam Zll, and seal assenbly 240 are ful | pycpasegiabsed t o
tenpl ate 100 af e surface and the 5 surface or internedi ate casing
90 with tenplate 100 secured thereto is positioned within well bore
54 by securing additional sections or joints of casing together in
a conventional manner as the casing strigp Is lowered into the well
bore. In this manner, the need to uti | P drill pi pe having a suitable tool
secured ?EEle 4 l i i-£hin tenpl ate
100 is el i ni nazed hhe—r— j =y 'ﬁg‘.drm
string which is | IR A ST apre PO LI t't ached near
the | ower end thg ils lowkred withir casing 90 and ! :ijunneled
t hrough bore 230 ahs of jtapered pqrtion 227 and; th re
249 of seal assenb - - ' ' i n annul ar
profile - 1 as S is then raised
until sufficient p | . , At E B2sane thereby
permtting tongue rotaX e and ,nove w t hiin t 247. Assenbly
200 is raised unti \ shoul der t her eby causi ng
head 216 of pin 21 £ . :
: |
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recess 248 which is fornmed in the external

240 -

key—9Zwthin 20
key 92 to
| owering of the
92 is positioned at 214c within sl ot

retate until

214. Subsequent

rotate until

orientation, ‘VB%U 7 seal

surface of tubul ar seal
and thereby permtting cam 211 to_al so be raised. Engagenent of
ST ot 214 causes the orienting cam?21l1 to autonmatically

assenbly

assunes position 214b (FIG 3) within slot

assenbly 240 w ||
of tenplate 100 such that seal (s) 242 of sea

drill

cTAR61
be aligned with bore 130

assenbly 240 wi ||

string causes the camto

4bés this
engage t he

assenbl y

aaﬁ%"f

Pq;éed
I!U/
212

211
92

200
“e250

— 217
~—215
213

| ~214

W
[ )

W

—=\W
MR

i

—— vrenmg,

25 internal walls of first section 13}1pf bore 130 upon being | owered so
as to provide a fluid tight seal therebetween. Once sea
is conpletely | owered, pin ZIErEKSI forced into engagenent with
annul ar recess 94 in the i nte¥n sufface of casing 90. Thereafter,
the drill stg;gﬂ {jL : ettt 34
tenpl ate 100 w strijng i s passef through bore {130 3
second wel | ﬂﬂé;ggg Ifl ed {fand conpleted in a manner {as desclrii
above with resp |GS. |1-5. The drill stjring
to the surface 6?& sses the pulling togl to L
1 1 T
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engaged within profile 243 in tubul ar seal assenbly. Engagenent of key 92
wi‘'th sl ot 214 causes key 92 to di sengage fromslot 214 thereby pernmtting
the - drill string and assenbly 200 to be raised to the surface.
Assenbly 200 @afoiaR747 utilized in conjunction with a dewaiskeses
subsurface multiple well drilling 5 tenplate to drill and conplete
wells fromonshore drilling rigs, subsea well heads or offshore
platfornms. Al though the assenbly of the present invention has been
illustrated and described as being utilized in conjunction with a
subsurface or downhol e tenplate having two bores therethrough, it will be
evident to a skilled artisan that the §8d3enbly can be utilized with a
subsurface 10 or downhol e tenplate having three or nore bores. Wen
three bores are provi ded through the tenplate, slot 14 or 214 on
the outer surface of cam 11 or 211 will be reconfigured in a manner
as wll be evident to a skilled artisan to permt rotation of cam
11 or 211 in 120 increnments. Wien nore than three bores are

provi ded through the tenplate, slot 14 or 214 on the outer surface of 15
cam 11 or 211 will be reconfigured to permt rotation of cam 11l or 211 in
degreed increnments as will be evident to a skilled artisan. Wi | e
the foregoing preferred enbodinentﬂgpicaheesnvention have been

described and shown, it is understood at he alternatives and

nodi fi cati ons, such as those suggested and ot hers, nay be nade
thereto and fall within the 20 scope of the invention.
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CLAI M5 1. A process for drilling subterranean wells from a casing
whi ch extends froma subterranean depth to the surface of the earth and to
whi ch 'a downhol e or subsurface tenplate having at |east two bores

t heret hrough is secured, said process conpri sing: drilling a first
subt erranean well bore through one of said bores and into a subterranean
formation; anduqgeynsrey Circulating fluid to the surface duri ﬁﬁésﬂnﬂﬂil ling

step via said caslng. 2. The process of claim 1 further conprising:
drilling a second subterranean well bore through another of said bores into
a subterranean formation; and circulating fluid to the surface
during said drilling step via said casingl0Q/1} 3. The process of claim1l
wherein said fluid is drilling nud and cuttings from sai d subterranean
formati on. 4. The process of claim1l wherein said first subterranean
well bore is drilled by neans of a drill string having a drill bit secured
thereto which is positioned through I, dacagi,ng and said one of said bores,
said fluid being circulated to the sﬁfﬂ e 3Qring drilling of said first
wel | bore via an annul us defined between said drill g&ring and sai d casing.
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5. A process for drilling subterranean wells froma casing which extends
froma subterranean depth to the surface of the earth and to-which-a

-d'OWhﬁw © Ol
secur ed,

said orientin am.
the tenpl at ¥O157
cam and sai d casi ng;

subsurface tenpl ate having at
sai d process conpri sing:

orienting cam and said one of the at

and

circulating fluid to the sur
cam and vi a said casing during drlHFﬁt{si |E§t subt erranean wel | bore

| east two bores therethrough is

positioning an orienting cam
having a bore therethrough above said tenplate such that said bore through

camis aligned with one of the at
providing a fluid tight seal
providing'a fluid tight seal

o TRLY

| east twopdrowsds/14066 ough
bet ween said orienting

bet ween sai d

two bores through the tenplate;
via said bore in said orienting

t hrough sai d one of said 16
6. The proce : aid
orienting ca@gaﬁ | df tenpl ate such thpt said bore through EQEE .
orienting caangiﬂu d with gnother of fhe at |east two bpr Iﬂb =
Z )l
27 23 0 24 212
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hr ough the te ate; rowdlngafluidtight seal between said
ori ent| ng ca Wi'”"ﬂﬂl"ﬂlm uﬁr of the at |east two bores through the
ing fluid to the surface via said casing

t enpl at e:

during dri I I [ ng a secdhd *subt er r anean ywel | borethrough said another of said
bores and into a Sﬁmrﬁanean f ormati on. 7. A process for drilling
subt erranean wells %2 casi ng whi ch extends froma subterranean depth to

the surface of 4t hg pRsddss féf‘@nﬂu‘?% %t%ﬁaﬁe&?Wé'ﬂ@'ﬁ%n% éamﬁngaee&@mbate

having at | east tmo bor es hr ou I's secured, said process conprising:

posi ti oni figma suibtesranean depthtathengu Mfdhe leartbrandoleguhish @ downhaletesmpl at e

ot Teast PR el AL of b Gtodtes Welriofyh MEERIRH S0E (i ng cam

to said apridess cd¥mpridingt | east two bores through the tenplate such that

said orienting camrenmalns as positioned; and circulating fluid to the
surface via saddlipgacfitshsubierapear wellhgre firodak opeof saidiberesiang e ang

drilling wel | bore through said one of said bores and
into a su %frerr%trrl]eeéﬁ%gﬁéﬁa[{ %d 8. The process of claim?7 further

conpri si ng: c1rculatmg>ﬂandttodhe sgrface dunng saiti driflingpstep vy saisiagasingnpl at e

such that said_bqre throu h_said,orienting camis aligned wth said another
of the at |easg: %W@F@% phelaimA fyﬂée”t%q{gﬂ’%ﬁ"ég securing said

orienting cam yayingidsidhdNubidrahdii Rél EBfeolH%héﬂ‘é’nétﬁgpb%ﬁid%&Esﬁﬁlét sai d

orienting camrenains as repositioned;
a subterranean formation; and

circulating fluid to the surface during said drilling step via said casing.

3. The process of claim 1 wherein said fluid is drilling mud and cuttings
from said subterranean formation.

4. The process of claim 1 wherein said first subterranean well bore is
drilled by means of a dirill string having a drill bit secured thereto which is
positioned through said casing and said one of said bores, said fluid being
circulated to the surface during drilling of said first well bore via an annulus
defined between said drill string and said casing.

5. A process for drilling subterranean wells from a casing which extends
from a subterranean depth to the surface of the earth and to which a downhole or
subsurface template having at least twb bores therethrough is secured, said
process comprising:

positioning an orienting cam having a bore therethrough above said
template such that said bore through said orienting cam is aligned with one of the
at least two
bores through the template; |

providing a fiuid tight seal between said orienting cam and said casing;

providing a fluid tight seal between said orienting cam and said one of the
at least two bores through the template; and

circulating fluid to the surface via said bore in said orienting cam and via

said casing during drilling a first subterranean well bore through said one of said

bores and into a subterranean formation.
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»C|rculat|ng fI e via said casing during drilling a into a
subterranean f l Hlml ﬁ“ n NQ The process of clai m 7 further
a fluid tight seal between said

conpri si
orienti ng cam and anot her of thgeat |east tow bores through the
tenpl ate. 6. The process of claim 5 further comprising:

repositioning said orienting cam above said template such that said bore
through said orienting cam is aligned with another of the at least two bores
through the template; ‘

providing a fluid tight seal between said orienting cam and said another of
the at least two bores through the template; and

circulating fluid to the surface via said casing during drilling a second
subterranean well borethrough said another of said bores and into a
subterranean formation.

7. A process for drilling subterranean wells from a casing which extends
from a subterranean depth to the surface of the earth and to which a downhole or
subsurface template having at least two bores therethrough is secured, said
process comprising:

positioning an orienting cam having a bore therethrough above said
template such that said bore through said orienting cam is aligned with one of the
at least two bores through the template;

securing said orienting cam to said another of the at least two bores
through the template such that said orienting cam remains as positioned; and
circulating fluid to the surface via said bore in said orienting cam and via said
casing during drilling a first subterranean well bore through said one of said
bores and into a subterranean formation.

8. The process of claim 7 further comprising:

repositioning said orienting cam above said template such that
said bore through said orienting cam is aligned with said another of the at least
two bores through the témplate; |

' securing said orienting'cam to said one of said bores through the template
such that said orienting cam remains as repositioned; and

circulating fluid to the surface via said casing during drilling a into a
subterranean formation.

9. The process of claim 7 further comprising:

providing a fluid tight seal between said orienting cam and

another of the at least tow bores through the template.
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