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,._]AME__:CLA- STORM, .823 8.
Watér-Street; Apt.2A; Corpus, Christi, State of
Texas; United Sn;antes of :America, a-citizen of
the United: States of America, do’ hcreby de-
clate the - invention, :for. which I. pray that a
patent may be:; ranted ‘to.me, and the method
“which, it is 10: b:rl-%erformed to-be iparticu-
d .

mpe fcllow:lng sliate-

3 Tl_us mventmn relat&s 'to"demllmg':

U, l6.:11;829, 304 (1931) to
'Schroeder there is shawn a harge-nmunmed til-

"end of the, barge. The: derrick -is tilted out
_beycl);d #hi -'._end_of the nugarge, and .the draw
; : . olear S

: / ,198 -(-1957) 10
.- - Braunthere’ .xs'fshown a truck of. barge-mounted
.- .. derrick which-ican be tilted - from one’ angular
-25° .posm 1 0-another through ithe vertical. There
s 5 -disclosure in -these jpatents of - dcmlck
re and ‘rotary " table.- bemg P
: 4’ common ; honzontal .axis which inter-
i ‘sects the - longltudanal axis. of the o‘pera;tmg
aperture of ithe rotary ¢ table. - - & - -

In ,Brmsh applxcauon No. 4'8255 /6 which
15’4 divisional’ apphcatxon to. this: application,
ere 'is claimed ‘a_ method of .drilling ‘wells
Tom’ plurahty of -drilling stations spaced
around the perimeter of .an ‘operating p]aufomn
comprising, positioning. & derrick . structure on
€ operating - platform. at:one of the ‘drilling
stations, positioning-a: draw works at the drill-

. of the operating. plaﬁform inboard .of the der-
ion, - slmftnng the: demck strqcture equen-
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(45) |(Jomplete Specaﬁcauon pubhshed 24 Feb. 1971

pted for the darecmaonal or venmca dnlhng'

- ‘table derrick for, ‘drilling’pile holes ‘over the -

ing station, oun!mard of: the derrick: structure,  oli
positioning ‘a“pipe rack. ifi the central portion . - .one of
Pl orm ' 16 the 'site, nmentmg and estahhslnng'
rick ‘structure; drilling ‘a’ well at the: dn]hng “the if aﬁform the ‘sie ‘so that the axis of

jons, E' ng'

10

(32) Filed 29 March 1967,ia

4). WELL DRILLI‘NG APPARATUS

station” and posmonmg “the draw works out-

board of the derrick’ structure, reorienting the
|pu.pe rack relative to the derrick structure while
maintaining ithe pipe’ rack- in‘the icentral pot-
tion of the operating platform ami dmﬂilmg a
well ait édch of the drilling stations. -

. In‘the aforesaid divisional applmon No
4825569 there is also claimeéd ‘an’ apparatus
for carrying out the’ ethod- of drilling wells
from a plurality of drilling stations comprising
‘an’ operating platform;’a plurality: of openings
‘in:the operating platform, each opening ‘consti-
‘tuting a drilling station;’ the openings “being
‘'spaced  around the periieter of the operating
‘platform and adapted to e - shifted from one
«drilling station to another drilling ‘station’ to
drill ‘through the openiiigs'in sequence, a pipe
T
‘inounted in the central portion of the Opérating
-platform, inboard of ‘the’ " dertick stiicture
-when' the derrick structire is drilling -through
‘any ‘of the openings and a draw. works ‘for
operating the derrick: structure, the draw works
“being movably mounted on the operating plat-
“form and adapted to be shifted from one drill-
ing station to another drilling station, the draw
‘agorks being located outbodrd -of’ the -derrick
“structure when the derrick stracture is dn.leg
_ thnrough any of the openings.

o+ .In’ British application mo. 48256/69, ‘which
-is’ ariother divisional application to- this- appli-
‘cation, there is claimed a method of drilling
-‘at-@ marine or dand site a plurahxty of slanting
wells having a predeter.tmned inclingtion to the

~horizontal and having a predetennmed ‘orien-

‘tation with respect ot éach other, Comprising
nfajbmcammg a platform with a plurality of gm.de
‘tubes; each "guide tube ‘corresponding’ in in-
1t rthe horizontal and orientation with
‘the wells to be drilled, 'eransponmng the

régisters with the axis of one

be -
‘of the -wells ito be drilled, drwmg condiictor -

“casings ! ‘through the guide tubes into the site

“associated’ with ithe derrick structure: amd .
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ﬂoor and dml.hng the wells through the con-
ductor
In the a&oresand divisional apphwtlon no.

' _-48256/69 there is also claimed an apparatus
. for carrying out the method of drilling 4 plura-

. lity of slanting- wells comprising a platform
' adapted to be transponted to and established

"' . atthe site, a plurality of guide tubes mounted

10
15
20

.25

35

4
50
55
«

65

" to the platform, each guide tube being adapted
E) aorrwpond in inclination to the horizontal

and orientation with one of the wells to be
drilled, a conductor casing for each of the
guide tubes and adapted to be driven through
the guide. tube into the site floor, and a derrick
structure mounted on the platform and adapt-
ed to drill through each of the conaduqtor cas-
ings into tthe site floor.

According to the present invention there is

iprovided an apparatus for drilling at a marine
or land site a plurality of slanting wells com-
prising a platform, a derrick structure pivotally -

aounted on said platform for pivotal mowe-
ment in a vemtical plane about a horizonital
axis, pivotal means to pivot said derrick struc-
ture about said horizontal axis selectively to an
inclined position whereby said derrick struc-
ture when in'said inclined position drills sald

-slanting wells, a rotary table, and means pivo-

tally mounting said rotary table to said plat-
form for rotation in a vertical plane about the
same horizontal axis ‘as the derrick structure,
the rotary table having an operating aperture
therethrough, said horizontal axis intersecting

-the longitudinal axis of the operating aperture,

the drilling axis of the derrick structure being

in alignment with the longitudinal axis of the
operating aperture of the rotary table when the -

gﬁagdlmg axis and the longitudinal axis are par-
In order that the disclosure will be more

-fully understood and readily carried i into effect,

the following detailed description s given with
reference to the. accompanying drawings in

. which :

: Flgure 1 represents a view in elevatlon of the
drilling dersick operating in tilted position on

a platform in 2 marine location through one

of several conductor «casings, the phantom lines
showing the derrick in vertical position;
Figure 2 represents a view in elevation taken

-at right angles to Figure 1 with the pn.pe hand-

ling device omitted;

Figure 3 represents g series of dxagrammatlc
views in plan of the operating deck of the plat-
form -of Figures 1 and 2, showing a sequence

-of positions of the dnllmg derrick and the pipe .

handling device and pipe rack, for drilling a

snumber of wells from the platform; specifical-

ly, a wertical well and eagrht slanmng or dxrec-
tional wells;

Figure 4 represents a view in front elevation
of the derrick in vertical position, showing the
swivel hooked to the traveling block;

Figure 5 represents a view in side elevation
of the derrick, taken from the left of Figure

2.

4, the traveling black and swivel bemg ommed“"‘

for punposes of clanity;

Figure 6 represents a section in elevation

of the derrick, taken along the line 6—6 of

Figure 4;
.Fmgure 7 Tepresents a section in plan taken

-along the line 7—7 of Figure 4; :
Figure 8 represents a view dn side elevation,

partially in section, of the derrick in tilted po- -

sition and the pipe handling device with a -

lenigth of pipe being lowered onto the pipe
handling device;

Figure 9 represents a view in side elevation
of the lower portion of the derrick showing
a pipe supporting arm in operative position
rosuppmadﬂtgﬁhofplpewhlchuslﬁreeat
its Jower end, the phantom lines indicating the
position of the pipe supponting arm when in
inoperative position;

- Figure 110 represents a wiew in front eleva-
uonnf the pipe supporting arm;

‘Figure 11 represents a partial view in front
elevation of the derrick, generally similar 1o
Figure 4, showing the pipe elevator hooked
to the traveling block;

Figure 12 represents a view in side elevation
of the pipe handling device in fully extended
position;

Figure |13 represents a view in side elevation
of the pipe handling device in fully collapsed

Jposition; and

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

The preferred -embodiment of the invention
is shown in the aocompanymg drauwmgs in a

‘arine environment (although it will be under-

stood that the invention ds also contemplated

-as being applicable 10 non-marine environ-

ments.)
Platform 1 for supporting the drilling
equipment is seen as comprising tubular legs

2 receiving piles 3 driven into marine floor

4, with suitable cross-bracing 5, some of which
is shown.

Vertical members 6 are securm to legs 2
and extend upwardly therefrom to support wp-
per deck 7. Below upper deck 7 are mounted

surface of the water i10.

. Guide tubes 11 are suitably mounted to' _
platform .1, each of said guide tubes 11 corre-- -
" sponding in angle and direction to one of ithe

boreholes or wells to be drilled in marine floor
4, Not all of the bracing 5 may be shown
in the drawings, to avoid confusion.

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

-conductor casings 1la. Each “conductor

casing
1la stands therefore at the desired angle and
direction in which one borehole or well is to

. be drilled. This is a departure from the con-

ventional practice of drilling vertically and
then “ shipstocking ” to secure the desired dir-
ectional borehole. In the arrangement herein
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gr.ar q:arnmxlar Jocation, “may be
nnd errick . 13

ere wotild be jniclinations:
fsecxnedmﬂxe gkid-amit 12

-1i1a -gid- ODE
g .ma whemby nine derwick
_ pipment. Orly
i uetor Ita and. sthéir ieved:
mbes 11 ha'Ve ’ueen shown in these
md con&ml figure €
shiows:the: three sets
mngloyed with the derrick 1 AN
ition.” Guy Jines 34 extendlng ‘between skid
derrick: 13 ~are also

~ i upit12;and thetop: of
© used 1o Pbrace: the: d emck 13 when in v

or-inclined. jposition.” -
7Crown bl block - 35 i mounted 0. the top crf ‘80
~derrick 13. Traveling “block-36: i8 provade
“with wheels 37, riding 4n channels 23; -whereby

ion : ‘constrai

guideway’ u.--.tegardless 85

secured o the rear main $
and’ with bracing elements 20 ex- - =.1§ 2 dmml
‘and “secu to . the ‘forward 10 £
ent517and 18. € 39-for: @ PUIPOSE whi
- has; bets ‘be described “The conventio nal swwel 40 em-
‘operations | is provided

' elements 18,
tendmg be

ronit face 51 of derrick 13 has, bewreer
forward faain-stractara -¢lements 17, a; longi- ‘ployed i TOLary { drilling _
it ay '22--=boundedj'- y with wheels 41 adapted to ridé-in . ‘95
motion:of said swivel 40 is con- -

“rudinally éxtending
tparamel-ohannels 23 providing /23,-whereby :
gtrained 10" longxmdmal -movement: relative 0

.mwardly fammg -
: heremaﬂer descrﬂbed, the
s b o' their: respec- derrick 113 within | longmtudmal guideway 22 se-
st 1 -gléments 17 by :gardiess of the -inclination of -sajd derrick 13.
and o ‘the bracing le- -Swivel 40 51 provided ~with -hooks 42 -adapted 100
1o be removably engaged ::in- “hook eyes

ﬁxerwf by means
4 BN _traveling block: 36. The. conveational
cates:: between a- K

swivel 40 in the: well-

Aine 43: COMMUNICe
tank: (not: :shown) andthe
s known mannet. “Kelly 44 is connected to swivel 105

.40 .apd is adapted 40 extend - through. drive
hushmgs 45 :in rotary-table 4.
o3¢ il be noted - that portions of the front
of channels 23 have been semoved 0
“the ‘said channels. 23. 110
100 aresosf fength -somewhat

grem thas’ the diameters 'of wheels 41, aad

‘are at an. elevation : )
“bas. been’” rmsed O | placé-swheels 41 fadiax:_m-t

cumd 40 skid
S .13 ultably

N t i ‘_l
mounted to
um1 g a

pel‘f saﬂd 120

- ’

125

ingxdly secuted to ‘ubular CoX
ious - braced: thereto by ‘means” of ‘brace 105. The
- eid-of arm 104 has‘an upswndmg pm ‘element
106;- Bracket 107, ‘sect secured to:swivel 40, is pro-
- yided with-one or more perforations 108 adapt. 130
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ed to receive pm element 106. The elevation
of arm 104 and pin element 106, the elevation
of openings 100, the length of.opamrgs 100,
and the:length 'uf_ arm. 104 are so related that,
when wheels 41 have been raised adjacent the
upper portions of openings 100, arm 104 can
be rotated from inoperative position {as shown
in Figure 4) to a position just under bracket

‘107 with pin element 106 below a pesforation .

108, and ‘wheii sivivel 40 has been-lowered to
seat perforation 108 around pin element 106
and rest bracket 107 on arm 104, wheels 41
will olear the bottoms of openings 100.

Thus, when it is desired to remove swivel
40 and kelly 44 from derrick 13, traveling
block 36 is raxsed to brmg wheels 41 adjacent
the upper portions of openings 100. Arm 104 is
swung from inoperative position 10 a position
beneath bracket: 107, with pin element 106
registering with a perforation 108, and trave-
ling block 36 is lowered so that bra:ckdt 107
rests on ann 104 with pin ¢lement>106.in per-
foration 108. The weight of the swivel 40 and
kelly 44 now being supported on arm 104,

hooks 42 ‘are then disengaged from hook eyes -

39. Arm 104 is swung away from longitudi-
nally extending guideway 22, carrying with it
swivel 40 and kelly 44 to one side of the der-
rick 13 where the same may ‘be stored until
_dgain needed,

When it is desired to remtrod:uce swmvel 40
and kelly 44, the operations above descr»bed
are reversed.

Any means may be employed to rotate -arm
104 and tubular collar 103 about tubular ele-
ment 102. In-the preferred embodiment, a hy-
draulic cylinder is employed. This hydraulic
cylinder has been omitted from the. drawings
to avoid excéssive and - unnecessary deta:l
'whwh would obfuscate the said drawings. -

A pipe elevator 46 with bowl 47 adapted
to receive drill pipe 48 and containing conven-
tional slips (not shown) to support the drill
pipe 48 from the said pipe elevator 46, is pro-
vided with wheels 49 adapted to ride in chan-
nels 23, whereby motion of said pipe elevator
46 is constrained fo longitudinal movement
‘relative to- derrick 13 - within longitudinal
guideway. 22 regardless of the inclination -of
said derrick 13. Pipe elévator 46 is provided
with hooks 50 adapted to be removably en-
gaged to hook eyes 39 or traveling block 36.

- Rotary table 14, indicated diagrammatically
'only in the several figures, is mounted for sup-
port in a base 14a. Base (14a, also dindicated

only diagrammatically, is pivotally mounted in -

brackets 51 secured ito skid unit 12. Tt is to
be “particularly noted that the .axis-52 about
which the base 144 (and therefore rotary table
14) 'is mounted is the' same axis about which
derrick 13 is mounted to skid unit 12, and
that axis 52 interseots the 'longrmdmal {.e.,
ventical) axis of the opening or operating aper-
- ture of rotary table 14. Because of this geomes-
rical relationship, the anguler relationship of

the derrick 13 with skid unit 12 can be dupaa-'

cated by the angular relationship of motary ta-
ble.14 wn:h skid unit 12; and the opening in
the said-sotary table 14 can therefore always
register with the drilling axis of the derrick
13, and thus be in | proper alignment to receive
kelly 44 or drill pipe 48. Rotary table 14 is
driven from a power takeoff of draw works
15 in a conventional manner. It will be under-

stood that skid unit 112 is provided with open- -

ing 53 between brackets 51 sufficiently large
topemmt.thedwredmungnf the base 14a.
As shown in some of the figures, a guard 54

is mounted to skid unit 12 between the rotary:

table 114 and pipe hand.lmg device 16 for rea-
sons of safety.

A baffle 55 is secured to bracing elements
19 of derrick 13, as shown pasticularly in
Figures 4 and 7, 10 prevent damage. to dra.w
works 115 by falling tools when derrick 13 is
inclined over the said draw works 15.

It will be recognized that there are times,
when derrick 13 is.tilted, that sections of drill
pipe 448, or even kelly 44, will be supzpomed
S o D o

gravity, the secuons of 8
or the kelly 44 will tend to assume ap]vg:nml
position and, in so doing, may damage, ot .be
damaggeg bﬁlpomons of the derrick smmmre,
or might otherwise intexfere with operations.
To maintain these sections of drill pipe 48
or the kelly 44 in alignment with demick 113,
regardless of the degree of tilt, supporting arm
56 is provided. As shown in Figures 9 and
10, one end of supporting arm 56 is pivotally
mounted by means of pin 57 passing there-
through and through brackets 58, to strap 59
fastened across the rear of dernok 13 at a suit-
able elevation adjacent the lower end thereof.
The free end of suppornting arm 56 is provided
with a fork 60 adapted to cradle drill pipe
48 or kelly 44. A hydraulic ram 61 is pivotally

‘mounted at one end to the rear of the derrick

struoture below brackets 58, as shown in

‘Figuare 9, and the other end is pivotally mount-

ed to supporting arm 56, immediately behind
fork 60. It will be seen that supporting arm
56 can be raised from the inoperative position
shown in phantom in Fmgure 9 to the operative
position therein shown in solid lines by pres-
surizing the hydraulic ram 61.

Derrick 13 is provided with a folding walk-
way 62 pivotally. mounted to forward main
structural elements 17 and maintained in posi-

--tion by guy mwires 63 fastened between the un-
hinged end of folding waﬂrway 62 and ithe top

of derrick 13.
Pipe. handling device 16 compnses a base

-64 wide enough for stability and resting par-

tially on skid unit 12" with one end dclose to
guard' 54; and partially on stand 16a having
topsunfa;oeevenwmhthe

hnks&60neaohs1deofbase64andoraﬂle
65 pivotally mounted to- the said base 64 by

5

top surface of skid -
unit 12, with V-sha.ped cradle 65, and parallel
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Yo ‘means : of pms 67, and to tt.he vsaad !oradle 65- 82 ifaelhtamng entry mhetecf and mhe condmlaon )
. byt means iofpms 68.: casings (ila.are; driven dnto: marine floor 4 as.

165-ds
_ ___s:multaneously ‘shifited - _ _
;5 - “table 14, -and. wice versa, ds: shown by the ar-

of being msed uprv;rardly and
lly towardsrotary.

ows in-Figures, 12 and ‘13. Approximately in

;. the center of. pipe. hand:hng dewice -16, a-hy-

- “draulic ram 69 ds interpo
and lcradle 65.. The hydraulic “cylinder 70 of

10

ram.-69 is vaui:a:lly mounmitm.ec} to: base 64 by
means of pin. 71 passing: ugh bra:ckets 72
secured to ‘base: 64 and. ]

e

45 - pip sit
o to _gither or‘both s1des of pnpe han ng::devu:e
_ A=s shown.l Fig

0

;65) ue in line with the plane m'lwhuch &he xlontgl-
the said derrick #s: ilted: . .

._'m tlrs.&-onitnp gmde ‘tubes®
'insertedmbo;gmde mb& 11, the flared

mean: 1. 75 passing thtough' an. apert
-in. the .piston. rod 74" and thtough «brackets 76
‘seoured o the cradle 65. The longitudi
of .rain :69; ‘when pipe. handling . dévice’ 16 is
“fully: acol.lapsed
-3fera1bly -t a. slight angle'to. the' homzontal o
. ‘minimize the force: initiall
-and extend the pipe handlmg device, P,l.pe sup-
: 'pom .77 .are mounted: in_cradle ‘65 on. rollers
C 78, iwhere;by the said: ipipe supports 77 are free-
_ly.movable in said. cradle 65 longitudinally of
‘the pipe handling devicé 16. It will be partic-
Jarly. noted that: the longitudinal axis of

asslmwanmgur 5 fis pre-

y ‘requiired: 1o open:

pipe
ig-dewice 116. (viz.;: the ‘center. of cradle

tudma)lcentenlmeofdermck

Therefore, regardless. of .the angle é't ‘which

derrick- 13 is set-for nilling; drill pipe 48.can
-always. be. removed from; or passed frhe wd
-':demmk 13 ina su‘aight lme -

fluid (nm: shown) and are con’erolled by a. 1"e-

-motely - situated . control . valve" ‘(not: -shown)
'-whereby tthe dégree of extension of
Tam. 69, and hence the: élevation of ‘cradie 65,

‘of ‘hydraulic
'lled and'-

szde nn:ly of the -px.pe ; €. .
-, The: opera.txon of the prerfen'ed- bodment
' emvenuonvnllnuwbedgcmb '

éut' more’; than exght

-. .dlrecmonal weﬂs can, be drilled). Platform 1,
- wiith; guide’ tubes 11, Js-properly'ouented and
_ -establnshed on locamon . :

third ‘deck-9. 'Conduictor: casings 11a. are nm'v

sed “between base. 64,

“ tons:..« mbrnugh o'enlng A, .the

shown,- Second, deck 8 is intended to su.ppont_
'suohequmpmentasmdpun:ps mud tanks;

water tariks and the.like {not.shown),
eqmpment may aow, be placed on s
deck :

(not . shown). for:'well .control are intended 1o
be installed: and :maintained: from the level of
third deck 9 -(or..as. desired by ithe operamr)
upon completlon :of ‘wells, . -

Drilling equipment, comprising demnck 3,

rotary table 14-.and draw works 15 mounted

this 70

e - convennonal “ Chnsmn treee ”e--

B

on skid unit 12, pipe handling device 16, and -

crane 83 are. now. placed. on -upper: deck 7:

Other. aauxmary equipment (not sho.wn) such

as-bulk-cement storage tanks; a. .logging unit,
fiueilk tanks and fuhe iake are ailso placed on: upper
7.

. Tthe actual dn]Jnng onperatwns are nuw reaﬂy
to take place. Tt will be noted that upper daok,
7 has a number of openings ﬂlerenhrough,
aligned with . the longitudinal axis. of .one of

‘the conductor casings.l1a. These openings: are

indicated diagrammatically by the _legters
“A” 'G‘B” [ C”- “D” G‘E” CGF” “G”
“H”, and “I* in Fxngure 3. The plan. owf_
operation ds to il mhmug:h the. centtail open-
ing A and ithe vertioal conductor casing 1ila
first, as show in Fa,gme 3a, derrick 13. being
ventical of course. Skid unit 12 is. shlfted 10
the proper position.to. align the opening ‘in o~
tary table ‘14 over.opening A, and pipe.] hand
ling device 16. and ‘stand :16a are set, up i
front -of, and aligned with dernick 3. In
Figure.. 3=a, “84” represents the longitudinal
center line of pipe handling ‘dévice 16, and
thxs hne passes through the center of the _open-
ing in rotary table 14 and through the center
of derrick 13 (i.e..through the drilling -axis of
derrick i13.) ‘The numera&l “ 85" represents an
axis. of the opening in rotary table 14 perpen-
dicular to line 84, Pipe rack 81 is set up to
one side of pipe.handling device 16. The rec-
tangle. .86 Tepresents ., dnagranmnamcally -the
horizontal extent of skid unit 12, and the nu-
meral: 87 Tepresents. d1agramma,nca:uy the area
reqmred for operations with pipe handling:de-
vice:16.and pipe rack 81. In the dnllmg opera=
tion;’ pipe 48 from pipe: rack 81 is readily sh1ft-
éd 20 pipe supports.77. of pipe handling device -
and. rolled toward. derrick- 13 . where it is

3 .1:)e supporte 77 of
. ling 6. and -rolled toward
ﬂpe ra:ck ‘81, when; “ making a trip”. {i.e;

* when removing and: breaking down the drill

pipe string tto replace a dn].l bit.) The actual
operations -at. the derrick will. be - described
furth : -comipletion.of dnl]nng 0pera-
 Christmas
treé ™ is mstalled ;from the Jevel of t:hn'd deck

9.,

The next well to be. .dnlled in- sequence is
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that through Sosluctor casing lla registering
with opening B. Skid unit 12 is shifted 1o the
position shown in Figure 3b, with centerlines

84 and -85 aligned with the center of opening -

B. Derrick 13 and base 14a supporting rotary
table 14 are tilted to thé proper angle to align
the drilling axis of derrick 13 and the longi-
tudinal axis of the operating aperture of
rotary table 14 ~with the . longitudinal
axis of the corresponding - conductor
casing 1la, it being noted that the draw
works 15 is adjacent the edge of upper deck
7 and tthat derrick ‘13 is inolined backwardly
dnd- away from the center of upper deck 7.
Yt will also be noted that pipe rack 81 is ap-
proximately in the center of upper deck 7.
After pipe handling device 16 and l6a have
been placed in front of derrick 13, a pipe 48
stored on pipe rack 81, the drilling operation
proceeds, the string of drill pipe 48 being
made up and broken down as required. Upon
completion of the well, and installation of the

. “ Christmas tree ” at the level of third deck

25

9, the skid unit 12 is positioned over opening

.C as shown in Figure 3¢, and the operations

deseribed in connedtion with Figure 3b are re-

" peated. The sequence of  drilling proceed

) . 35A

45

'S0

55
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clockwise through the remainder of the open-
ings D through I, as shown in Figures. 3d
through 3i. Tt will be particularly noted that
in drilling the slanted or directional wells
through: openings B through I, as shown in
Figures 3b through 3i, the pipe rack 81 is al-
ways approximately in the center of upper
deck- 7, and that in setting up the drill pipe
48 after completion of one slanted well and
prior to-drilling the next slanted well, substan-
tially only the alignment of the pipe 48 must
be changed, with a slight shifting or translation
of the pipe 48. When it is realized that thou-
sands of feet of pipe 48 are ordinarily used
in drilling a well, and that all of this pipe
48 may be as pipe rack 81 after completion
of one well and prior to starting drilling of the
next well, it should be appreciated that this
minimal handling of pipe between drilling sta-
tions affords a wery considerable saving in the
drilling operation. It should also be apparent;
from an inspection of Figures 3a through 3i
that the particular arrangement of drilling
equipment, with draw works 15 outboard der-
rick ‘13, with derrick 13 slanted backwardly
and away from the center of upper deck 7,
and with the pipe rack 81 always approximate-
ly in the center of upper dedk 7 (except when
drilling through opening A), the area requitec

~ for upper deck 7 is minimal. This, of course,
affords a considerable saving in construction

costs of platform 1.
- In the actual drilling operating at @ panticu-
lar drilling station on :
40 is hooked to traveling block 36, and drilling
proceeds in the customary manner. =

Let it pow be assumed that it becomes
necessary to replace the drill bit at the bottom

upper deck 7, swivel .

of the drill string in the course of drilling a
directional or slanting well: This means that
all of the drill pipe 48 must be removed from
the hole. The traveling block 36 is raised to
bring wheels 41 of swivel 40 adjacent the upper
portion of openings 100, and arm 104 is swung
under bracket 107 to register pin element 106

. with a perforation 108. Traveling block 36 is

lowered slightly to transfer the weight of the
swivel 40 and kelly 44 to anm 104, swivel 40-
is anhooked from traveling block:-36, and arm
104 is swung to the side of the derrick 13,
carrying swivel 40 and kelly 44 away, all is
hereinbefore described. Traveling block 36 is
then lowered, and pipe elevator 45 hooked:
thereto, the wheels 49 being introduced into-
channels 23 from the bottoms thereof. In this
connection, it will be observed that channels
23 are flared at their bottoms to facilitate
entry. Pipe elevator 45, now being connected
to traveling block 36, is placed over the top:
of the drill string in the well; slips in the pipe
elevator 45 are set and the pipe elevator 45
is maised to withdraw a portion of the drill
string: Usually, several sections of connected
pipe 48 are thus raised above rotary itable 14,
and the bottom- end thereof unscrewed. from
the remaining drill string which is held sus-
pended by means of slips in the customary
manner. In this regard, it should be noted that
the top of thé drill string must be wcentered
in the rotary table opening in order that the
slips can be properly set. In slant or directional

drilling, the top of the drill string will oot -

be centered but will be adjacent the low side
of the rotary table opening, and must therefore
be pushed to the center of the rotary table
opening. This can be done by means of a hy-~
draulic cylinder mounted in the skid unit 12
below the rotary table 14, the end of the piston
rod having a roller adapted to contact and
push the top of the drill string to a- central
position in the rotary table opening when the
hydraulic cylinder is pressurized. Prior to, the
operation of disconnecting the sections of ipipe
48 -from the rémaining drill string, supporting
anm 56 is extended so that fork 60 engages
the lower portion of the sections of pipe 48,
thus preventing ithe same from swinging to-the
vertical when disconnection is complete. In
Figure 8, I show three connected sections of
drill pipe: 48 being handled as one piece
(called a * thribble >*). Pipe handling device 16

‘18 in fully extended position, and pipe supponts

77 are all adjacent rotary table 14. The bottom
of the thribble is pushed away from derrick
13, if desired with the aid of a hydraulic cylin-
der (not shown) intenposed between the derrick
13 and the bottom of the thribble, and is
placed on that pipe support 77 furthest from

‘rotary table 14, and pipe elevator 46 is lowered

(see Figure 8). Derrick 13 being in tilted posi-
tion, ithe bottom of the thribble will move to
the night in Figure 8, supported on pipe sup-
port 77, and pipe elevator 46 is lowered
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46 agam placed over -Ehe'

7t the derrick 13, S
.to liold-thé thribble on the drilling axis of the

tHe'! g :
-mannm' Pape elervator 46 is dmmgaged from

sumed Travehng block - 36 s’ lowmed to per-

it the wheels 45 'of pipe elevator 46 to- lear
* the bottoms of channels 23: Pipe elevator 46
i§ then tshooked ‘from traveling block 36 and

further untll the upper port(on af ‘the: thnbble
rests ‘on-@ ‘pipe support 77.. In’ this operation,
it may be necessary to'let:] pipe elevator 46-leave

channels. 23 temporarily to ibed the upper por-
.tion of ‘the thribble on. the pipe: “support . 77..
The thribble; now bmng in horizontal position
- gxék pipe supports 77,:is moved away from-der-

13-toward "pipe rack 81
ously,-hydrauhc -ram 69 may

collapse ‘pip
that the thribble -i

id, - simultane-
‘operated. to

“on the approximate level

of “tlie: said -pipe ;rack 81." The' thribble may:
* now be lifted from plpe supports: 77 -and shift-

ed: «latem]sly to the: pipe wack: 8, _Pa_:p_e elevat_or

teplaced. Tt is TOW ‘required to- rein-
stall: the ‘string ‘of drill .pipe 48~in’ the - well

“before further ‘drilling Qpera.mOhs are - com-
-_;menwd ‘The prooedme outlined in the preced-
ing: paragraph is reversed, the ﬂmlhbles bemg

shifted laterally from 4 pipe. tack 81°t0 pipe sup=

ports: 77 on collapsed pipe. handling device: 16,

and, then moved:- toward. dernick 13 ‘while ‘pipe
handling device 16 is ibeing extended. Pipe ele~
vator 46 is-lowered and- connected ‘to ‘one -end
of thie:thribble (if necessdry,. being temporan,l
removed: from: channels. :23).and taised, draw-
ing: thie thribble of drill pipe ¢ 48, upward.ly into
arm: 56is extended

derrick 13 -unitil the lower. end: of the thribble
is connected ‘to"the drill string held suspended

in the well. :Pipe elevator 46 is lowered; lower-

ing:the r&mbbie and’ conneeted_admﬂ string, and
e i resuspended. ‘in"ithe

and this procedure i§ répeated
: stmng -has been emplenely made

i in vermcal posmon, dn.lhng a ertiml ; eLl
‘the:drill ‘pipe'48 is racked upright in.g.
tional- ‘mannef; there bemg o necess1ty 0° Iay
the drill- 48 ;for s]ant

stored in ‘a “Convéniernit plai:ce Trave]mg hl(x:k
36 is then raised to a position’a
100 Arm 104, carrying.

2

ough- openings
100 Hooks 42 are engaged' ook €yes 39,
the elevation of wraveling block, 36 'bemg suit-
ably adjusted for this purpose.. Te block
361sthen ralsed.tos-, i wexght of the

e handling device 16 10 the:extent

“Let of- be' assumed that the drill m’

swivel 40, kelly-44 and drive. bushing: 45 and
to free-biackét 107 from pin'element. 1063 Arm
m“mmmngawaytomeﬁdeofﬂ;e
derrick~13. Connection of ‘the kelly 44 1o the
drill pipe 48 ig made-and drilling. operanons-
can='beg1n -a8: hereinbefote described. :
: WE.CLAIM IS r ==

sxte a; plurahty of slanting wells: comprising &
platf{mm a derrick structure pivotally mounted
oix:-said “platform: for ‘pivotal movement -in' &
vertical plane’ about’ a“horizontal axis, pivotal
means to:"pivot, sazd derrick:. structure” about
said “horizontal - axis: seleotwely to an inclined

position’ Whemby said® derrick structure when

in-‘said -inclined position drills’ said slanting

= wells, a rotary table, and'’means ' pivotally

aid: rotaty: table: to ‘sdid plarform
n fii’'d vertical plane about the same
horizontal axis’ 15 the derrick structure; the o~
tary table:having. an ‘operating aperture there-
thirouigh;- the - said hotizontal “axis - intersecting
the:] ngitudinal axis of the operating aperture;

the; drilling axis of the derrick structure being

in"ali with the Tongitudinal  axis of -the
opératir aperture ‘of “the' fotary table ‘when
the: drilling axis and the long1mduna.l axns are
para:llel

ells ‘higve-a- predetentined inclination to
rizonital and have a predetermined orien:
ith" respect to ‘éach other, further: in-
aphirality ‘of - guide: means mounted
to ' ‘the: platfomn, edach - guide means corre-
sponding in inclination to the horizontal and
otieritatioh with' ong. of sa1d wells to be- drilled,
and: nductor” casing-in: éach  of said guide
1;19 1§ “arnd daxpned 0 be dnven mto the: smte

said pivotal means is‘mounted to said platform
.to- adjuist-the inclination of said derrick: struc-
ture-to’ align the drilling axis theteof with' the
Longu:udmail ax1' 'of mh of satd t‘:bnduetor cas-

ings:

pﬂpe handling méans opérable: to move drill
pipe towands or'selectmvely away from said
derrick’ strioture’ in-a diredtion: iparallel to the
longitudinal’axis ‘of ‘the: drill - pipe being moved
and: intersecti g‘- fthe dmlhng axas of said der-.

; -f'-means oomprlses a base,
emdle-_adapted 10 :drill

dinal akis of sa1d drill‘ pipe
ie longitudinal axés of a longitudi-

: naxl devwa provided in the derrick structure,

and opermmg ‘aperture “of the ‘rotary

 means - donniectinig " said “icradle

" and - said base-and: constraining: movement of

said cradle 1o an arc substantially in alignment

tus for drilling at a.marme or land

Apparatus accordmg to: claxm 1 wherem '

Appara:tus aocordmg m clamn 2, .wherem-

ppm'atus aceordmg to cla:m T mcludmg '
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with the longitudinal axis of said drill pipe, .

and motor means operatively interposed be-
tween saad base and said cradle to move said
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cradle along said arc to an extended position
upwardly relative to said base and toward said
derrick structure, or selectively to a collapsed
position downwardly relative to said base and
away from said derrick structure.

6. Apparatus according to claim 5, wherein
said pipe handling meaps further comprises,
pipe support means, and roller means mount-
ing said pipe support means in said cradle.

7. Apparatus according to claim 5 or 6,
wherein said motor. means comprises, a hy-
draulic ram interposed between said cradle and
said base approximately in the center of the
length of said pipe handling means, the longi-
tudinal axis of said hydraulic ram being in-
clined in a vertical plane at an angle to tthe
horizontal at all times. = - L

8. Apparatus according to anyone of the
claims 5 to- 7, including a supporting arm for
the drill pipe having a4 supporting end, said
supponting arm being mounted to said derrick
structure intermediate the top and bottom of
said derrick stmuoture, and operating means to

* extend the supporting end of said supporting

35

50

55.

60

arm to a position adjacent the drilling axis
of said derrick structure or selectively to re-
tract the supporting end of said supporting
arm away from said position. .
9. The well drilling apparatus according o

claim 8, wherein the end of said supporting

arm opposite the supporting end is pivotally
mounted to said derrick structure; and the
operating means is interposed between the sup-

 porting end of supporting arm and the derrick

struoture.

10. ‘Apparatus aocording to any one of
claims 5 to 9, further comprising a pair of

horizontally spaced, parallel channel members
secured o said dernick structufe, said channel
members, being arranged with gheir flanges

- projecting toward each other and defining said

Jongitudinal guideway in the derrick structure,
each of said channel members providing a
track: a traveling block in said longitudinal
guideway, a pair of wheel means, one on each
side of said traveling block, each of said wheel
means being positioned in the track provided
by one of said.channel members, whereby mo-
tion of said traveling block is constrained to
movement longitudinally of said derrick struc-
ture in the longitudinal guideway, means to

raise or selectively to lower said traveling
block, said rotary table being disposed adjacent

the bottom of said deprick structure and said
operating apenture therethrough being wertical
when the rotary table is horizontal, the longi-
tudinal axis of said operating aperture substan-
tially registering with the center of the longi-
tudinal guideway, a

swivel being further adapted to support the

swivel adapted to be
" removable secured to said traveling block, said

u:pper end of a kelly ov;r ﬂle .aorperami-nag aper-

ture of said rotary table, said operating aper-
ture being adapted to receive a kelly or selec-
tively a drill pipe, the longitudinal axis of the
kelly intersecting the longitudinal axis of the
operating apérture, a pair of wheel means, one
on éach side of said swivel, each of said wheel
means being adapted -to. be positioned in the
track provided by one of. said channel
members, whereby motion of said- swivel is
constrained to movement longitudinally of said
derrick structure in the longitudinal guideway,
a ipipe elevator adapted to be removable se-
cured to said traveling block, said pipe elevator
being further adapted to support drill pipe over
the aperture in: said rotary table, a pair of
wheel means, one on each side of said pipe
elevator, each of said wheel means being

adapted.-to be positioned in the track provided:

by one of said channel members, whereby mo-
tion of said pipe elévator is constrained to
movement longitudinally of said derrick struc-
ture in the longitudinal guideway.

11, Apparatus according to claim :10, where-
in said ‘channel members are provided with

Co

65
70
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85

openings between the. upper and lower ends . |

thereof, the wheel means of said swivel being
adapted to -be inserted in or selectively re-
moved from the tracks provided by the channel
members through the openings between the
upper and lower ends of said ichannel

members, the bottom porntions of said channel

members being open, and the wheel means of
said pipe elevator being adapted to be inserted
in or selectively removed from the tracks pro-
vided by said channel members through the
open bottoms of said channel members.
. 12, Apparatus according to claim 11, where-
in an anm is pivotally mounted to said dernick
structure to ome side of said longitudinal
guideway adjacent said openings, and said arm
is .adapted to be rotated towards said longi-
tudinal guideway to supporting relation with
said swivel and thence away from said longi-
tudinal guideway carrying therewith said swiv-
el or selectively towards said longitudinal
guideway carrying therewith said swivel and
thence away from said longitudinal guideway.
13. Apparatus according to claim ;1 funther
comprising draw works mounted on .said plat-
form, said derrick structure being adapted: to
be tilted so that its drilling axis is at an angle
to the horizontal so as. to overlie said draw
114. Apparatus according to iolaim .13, where-
in said rotary table is operated by said draw
works, _
. 15. Apparatus substantially as hereinbefore
described with reference to and as iHustrated
in‘the accompanying drawings.
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further until the upper portion of the thribble
rests on a pipe support 77. In this operation,
it may be necessary to let pipe elevator 46 leave

channels 23 temporarily to bed the upper por- .

tion of the thribble on the pipe support 77.
The thribble, now being in horizontal position
on pipe supports 77, is moved away from der-
rick 13 toward pipe rack 81 and, simultane-
ously, hydraulic. ramm 69 may be operated to
collapse pipe handling device 16 to the extent
that the thribble is on the approximate level
of the said pipe rack 81. The thribble. may
now be lifted :from pipe supports 77 and shift-
ed laterally 1o the pipe rack 81. Pipe elevator
46 is again placed over the top of the drill
string and this operation repeated until the en-
tire drill string has been broken down into sec-
tions (thribbles, as herein disclosed) and racked
on pipe rack 81.

"Let. it now ‘be assumed that the drill bit
has been replaced. It is now required to rein-
stall the string of drill pipe 48 in the well
before further drilling operations are com-
menced. The procedure outlined in the preced-
ing paragraph is reversed, the thribbles being
shifted laterally from pipe rack 81 to pipe sup-
ports 77 on collapsed pipe handling device 16,
and then moved toward derrick 13 while pipe
handling device:16 is being extended. Pipe ele-
vator 46 is lowered and connected to one end
of the thribble (if necessary, being temporarily
removed from charnels 23) and raised, draw-
ing the thribble of drill pipe 48 upwardly into
the derrick 13. Supporting arm 56 is extended
to hold the thribble on the drilling axis of the
derrick 13 until the lower end of the thribble
is connected to the drill string held suspended
in the well. Pipe elevator 46 is lowered, lower-
ing the thribble and connected driHl string, and
the same is resuspended in the conventional
manner. Pipe elevator 46 is disengaged from
the drill string, and this procedure is repeated
until the drill string has been completely made
up.
It will be understood that, when derrick 13
is in vertical position, drilling a vertical 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
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 channels 23. Pipe elevator 46
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

60

65

44 and drive bushing 43, is swung toward the
longitudinally extending guideway 22, and
wheels 41 are introduced through openings
100. Hooks 42 are erigaged in hook eyes 39,
the elevation of -traveling block 36 being suit-
ably adjusted for this purpose. Traveling block
36 is then raised to support the weight of the

swivel 40, kelly 44 and drive bushing 45 and
to free bracket 107 from pin element 106. Arm
104 is then swung away to the side of the
derrick 13. Connection of the kelly 44 to the
drill pipe 48 is made and drilling operations
can begin as hereinbefore described.--

WHAT WE CLAIM 1IS: —

1, Apparatus for drilling at a marine or land
site a plurality of slanting wells comprising a
platform, a derrick structure pivotally mounted
on said platform for pivotal movement in a
vertical plane about a horizontal axis, pivotal
means to pivot said derrick structure about
said horizontal axis selectively to an inclined
position whereby said derrick structure when
in said inclined -position drills said slanting
wells, a rotary table, and means pivotally
mounting said rotary table to said platform
for rotation in a vertical plane about the same
horizontal axis as the derrick structure, the ro-
tary table having an operating aperture there-
through, the said horizontal axis intersecting
the longitudinal axis of the operating aperture,
the drilting axis of the derrick structure being
in alignment with the longitudinal axis of the
operating aperture of the rotary table when
the drilling axis and the longitudinal axis are
parallel. .

2. Apparatus according to claim 1, wherein
said wells have a predetermined inclination to
the horizontal and have a-predetermined orien-
tation with respect to each other, further in-
cluding a plurality of guide means mounted
to the platform, each guide means corre-
sponding in inclination to the horizontal and
orientation with one of said wells to be drilled,
and a conductor casing in each of said guide
rfxlleans and adapted to be driven into the site

oor. :

. 3. Apparatus according to claim 2, wherein
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.

4. Apparatus according to claim 1 including
pipe handling means operable 1o move drill
pipe towards or selectively away from said
derrick structure in a direction parallel to the
longitudinal axis of the drill pipe being moved
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 dril
pipe with a longitudinal axis of said drill pipe
intersecting the longitudinal axes of a longitudi-
nal guideway provided in the derrick structure,
and of the operating aperture. of the rotary
table, linkage means ¢oithecting said cradle
and said base and constraining- movement of

-said cradle to an arc substantially in alignment

with the longitudinal axis of said drill pipe,
and motor means operatively interposed be-
tween said base and said cradle to move said
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