o 2 'mé : tus. adapted for' the:
. directional « of. boreholes in the earth,

o

" ae to bedsilled.

357 “In U. 5. Patent No. 2792,19% (1957 &5

) .(62) Divided out of No 1-‘22__3 4

ofTex:as,Um:tedSmt&ozfAmm ;
¢ dedlare’ the - invention, for" which STay that;‘.‘
a patent.may be. granted to-me; and, the meth="

S Th:sdnsolosed am'angemem is'q
30" cal and. unsuited for fast and economic hand—
e el ‘pipe’ is claimed a me

_ the:

_(21) 'Apphcauon

62

(1) Imemaﬂonal Ciassxﬁcanon E 21 b 7 /OO

od by which it is to-be performed,

be W—

o+ ticularly’ desmbad in“and - ‘by lﬂle fo]']zowung

'.';::2, 1968 and r.el-ata

landsite’ of ‘miarine Jxmatuons, ot explorat
orproduomg operamxonss o '
In:U.”S. Pate nt No 1,829,304 (1931) uo

beyond: the end: the.-barge,  and | the -dra
works 'i§ in froiit' 'of,~and:clear ‘of the filte
derrick. N:opnpera:ckxsstmwn nor’is there

. any. dnsoliosure.orfa ‘pipe handling “device be-
" tween A _pipe rack ;and -the deprick. ‘Due to-
i dlear liat

‘draw -works

ling of large qmmtm& of |
rack and ithe demuck, and
opérating aréa v

Braxint thére is shown a truck or- barge.moumted

dernick which can be ‘tilted - from one ‘dngular’
positiion to another, thriotigh the ventical. A pipe

8 o'wn but .tlhtn'e 83 no-"'d re _of

pipe. handling “device could:
it: -of, and aligned with

not be “plac

dlosed” arrangement Jikewise s’ quite ‘impracti-

cal and mltedforﬁastanﬂ econorhic hand-
lmg of_u]arge quanmnna of pipe: between the_j:

T [PrzceZSp] EE

“5) Oomplete Spac_; cation p _bhs e"dfz4 Feb, 197

'plpe rack and

. - ams,puvutalmeans

uie-to: the pacﬁluar-‘msounmng'

10

‘In'the aforesaid -British “Patent apphca’m:on

claimed an ap:

prising a platform, a denrick structure ‘pivotally
miounted on said" platf
ment in @ ventical plane about d horizontal
t-said derrick stiuc-

tire about sa1d h :
} whereby ° said - derrick

pivotally moaumnng
platform “for TOtatio

tiire, the rotary table having an operating apér-

tiire therethrough, thie 'said horizontal axis in-,
tersecting the ]ongﬁt_udrmal axis of the operating”

__ emwck, aird _ﬁor cdinimat
- size of operating area whei d plurahty of slant _
e wells are to be diill

atform for pnvoml move-

; axis selectively ‘to”

indlined position’ drills '
said slanmng wels; ‘4 rotary table; and means’
id ‘rotary table.to said-
a_ vertical plané about’
the same ‘horizontal axis as the derrick struc-

" 50

(Serial No. 1223431y No: 260/68 there is:
paratis for drilling ‘at 4 miatirie
or land site a plurality of ‘slanting wells com-"

55

65

apenture, the drilli ig dxis of the derrick struc-'

ture being in_aligpment with ‘the longitudinal
amsof!theopemngapentureufthemtary:.
r axxs and mhe longmtudu-j

jal" No, 12234-32)?
ivisiona] ‘ap-’

nasble when the

In: Brmsh apphcatlon
No. 48255/69" whiichi
plhcwmnn tto the aforesaid ‘British

patent. appli-

cation (Serial No. 1223431) ‘No. 260/68, there-
d of drilling wells from a-

plumhty of drillin st'ajuons ‘spaced’ arourid ‘the
peritneter of an opex
positioning a derrick structure on the operating
platform at one ‘of ‘the drilling stations, posi-
tioning a draw ks at the drilling ‘statioh
outboard of the derrick strucrture, positioning

a‘pnnpg‘rack in'the cential portion of the operat-
mg ‘platform inboard of the dermick structure,
ga well at the drilling' station, shifting’

fhe -demck snruature, sequentially to each .of
the’ drilling’ stations, ‘shifting the draw works

ig the draw works’ outboa.rd of the derrick

the” derrick striactire while “maintaining ‘the

ing platform comprising,”

fror to the next sequential drilling station and posi-"
plane of mlmmg of ‘the derrick. Thﬂs dis-  tio
it stricture, reorienting the pipe rack relative to

pmpe “rack in the’ centra.l portion of ‘the operat—'y

70
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85
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- respect to each other, comprising

35

50

55

65

ing platform and drilling a well at each of
the drifling stations.

In the aforesaid divisional a tion no.

pplicati
. (Senigl No. 1223432) A48255/69 there is also

claimed an apparatus for carrying out the

method of drilling wells from 2" plurality of

drilling stations compnsmg an opera'tmig plat-
form, a. plurality of openings in the operating
platform, each ing constituting a dnlhng

_station, the opemings being spaced around th

perimeter of the operating platform, a dermck
strugture movably mounted on the operating

platform and adapted to be shifted from one
drilfing station to another dsilling station to
deill through the openings in sequence, a pipe
rack associated with the derrick structure and
mounted in the central portion of the operating
platform, inboard of the demick structure
when the demick structure is - drilling
through any of the openings and a draw works
for operating the derrick structure, the draw
works being movably mounted on the operat-
ing platform and adapted o be shifted from
one drilling station to another drilling station,
the draw works being located outboard of the
demckstmcturcwhenthedem::k structure is
drilling through any of the openings.

to the present invention there is

According
provided 2 method of drilling at a marine or.

land site a pluratity of slanting wells having
a predetermined inclination to the horizontal
and having a predetermined onientation with

a platform with a plurality of guide tubes, each

guide tube corresponding in indlination to the .

honizontal and orientation with orie of the wells
to be drilled, transporting the platform to the
site, orientingand establishing the platform at
the site so that the axis of each guide tube

registers with the axis of one of the wells to be.

drilled, driving conductor casings through the
guide tubes into the site floor and drilling the
wells through the conductor casings,

Also acconding to the present invention there
is provided an a:pparantus for carrying out the
maﬂmdp]’wmc;’f drilling at zﬂgmmne or land site
a of slanting wells comprising a plat-
form adapted to be transponted to and estab-
lished at the site, a plurality of guide tubes
mounted to the platform, each guide tube be-
ing adapted to conrespond in inclination to the
horizontal and orientation with one of the welis
to be drilled, aoonduomcamngforeachof
the guide .tubes and ted to be driven

through the guide tube into the site floor, and

a derrick structure mounted on the platform
anda:dmptedmodnulllﬂlrougheaohofmhecon-
duator casings into the site floor.
~ In onder that the disclosure will be more
fully understood and readily carried into effect,
the fallowung detailed desaription ds given with
reference to the accompanying drawings. in
which:

Figure 1 represents a view in elevation of
the dm]ﬂung dernick operating in tilted position

g fabricating

on a platform in a marine location through
one of several conductor casings, the pharitom
lines showing the dennick in veptical position;
Figure 2 represents 4 view in elevation taken
at right angles to Figure 1 with the pipe hand-

- ling dewtice omitited;

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

" of positions of the dmﬂ]nng derrick and ithe pipe
‘handling device and pipe rack, for drilling a

number of wells from the .pllastfonm, specifical-
ly, a vertical well and eight slanting or direc-
tional wells;

Figure 4 represems a view in front elevation

. of the dermick in ventical posmon, showing the

swivel hooked to the muvelmg block;
Figure 5 represents a view in mde elevation
of the derrick, taken from the left of Figure

4, the traveling block and swivel bemg oml.tted '

for purposes of clarity;

Figure 6 represents a section in elevation

of the dernick, taken along the line 6—6 of
Figure 4;

Figure 7 represents a secmon in plan taken
along the kine 7—7 of Figure 4;

Figure 8 represents a view in snde elevation,
pentially in section, of the derrick in tilted po-
sition and the pipe handling device with a

length of pipe being lowered onto the pipe-

handling dewvice;
Figure 9

of the lower pomtion of the demnick showing

a pipe supporting arm in operative position

to support a length of pipe which is free at

its fower end, the phantom lines indicating the.

position of the pipe supporting arm when in
inoperative position;

Figure 10 represents a view in front eleva-.

tion of the pipe suppoming anm;

Figure 11 represents a partial view in front

a wview in side elevation.

. I )
' H’./_
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105

elevation of the derrick, generally similar to

Figure 4, showing the pipe elevator hooked -

to the traveling block;
‘Figure 12 represents a wew in side el;evafmon
of the pipe handling device in fully extended

IX)S]MOIJA 5

Figure 13 mepresemts f mew in side elevation

of the pipe handling device in fully collapsed
position; - and

Figure 14 repr&enms 2 view in end elevation
of the pipe handling device in extended posi-
tion.

The preferred embodiment of the invention
is shown in the accompanying drawings in a
miarine environment (although it will be under-
stood that the invention is also contemplated

as being applicable to non-mamnse environ-

ments.)

Platform 1 for supporting the dml]nng
equipment is seen as comprising tubular legs

2 receiving piles 3 dniven into marine floor

4, with suitable cross-bracing 5, some of which
is shown. -
Yemica;l members 6 are secured to legs 2

110

115

120

125
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" deck 7, and. can be. shifted from on
30

;- - surface of the:water. 10. - .
5. ' Guide mbes' 11" are suitably mountsd _
- platform 1; each of said guide. fiibes 11" Corre-- capable of assming a -vertical: position ‘or -a°

sponding in-angle and: direction ‘to .one of ‘the . shanting position at’an angle to the vertical, . - _
each side’ of skid- 4u'nri11:i 12; dlhyd;'a;uﬁac;
9-i8 pivotally suppored on a leg 30 se-.
the. ok “upit-:12; and iﬂre-'mgg.of-mher
29:is. pivotally connetted: to one’

* conventionz] pradtice of drilling wetically and - stiff
’ - N $ ; A e line ? a.pam
Sight slanted conductor. casings 1a and ‘one  secured ‘o ‘the skid it 12 and derrick. 13
e ‘derrick 13 has been set at the desired -

+ respective guide tubes 11 have b

e the same ‘héight - abové ' upper ‘deck 7 as skid
35

and extend upwardly. therefrom suppont up-: ‘17 and '18} are ‘bearings 26 receiving axles or
or deck 7. Below upper deck 7 ate mounted.  pivo pins 29 the oo

second deick 8 and-third - deck - being‘rotatably: supported in’ brackets' 28 se-
. - cured' o' skid ‘unit 12 In this manner; derrick

13 is iiltably mounted to skid unir 12 and is

suitably: motnted: o

boreholes or wells to-be drilled. in marine floor
4. Not all.of the bracing 5 iy bé shown' 14
in the drawings, to-avoid confusion. i

‘Extending ‘through' the guide ‘tubes- 11 and. }
driven into the.marine floor 4, are‘a nuniber: . o
of «conduator casings ; 1Ta. ‘Eadh condudtor cas-
ing 11a stands therefore at the-desired angfe

10 the ki

A, pareiit that when the hydrautic

_ it the-d _ operated, by conventional hydrau-
' which - one .botehole -or: well  lic-systetnis (not: shown), the angle of the der-
This is a depaniure from the rick’ y: be adjusted as desired. Vanious
“braces:31,.32 and 33, adjustable

is o b drill

then “shipstocking 1o seaure the desired di+ o non-adj

e arrangement herein derrick

th <to. be operated: at one or-several
tgure 3, there-would: be-  ingli "at"a panticular location, . may :be

vertical .condudtor casing 11a

5 1. whes aft
walls can-be*drilled: fromi this equipmeént. ‘Only . j

tion, o' Permit the hydraulic rams 29

' .shown'in  Ope of“these 'braces: 31 'is shown in’ Figure

the:drawi

1gs; t0 avoid- confusion. .. - S in'w
+Skid unit 12.is ‘movably mounted to upper-  cated for
nd. can be. shif e ‘station  § shows:the three
to another on.thié said upper deck:7. Skid unit. 33 employed with the «derrick 13 when in in-
12 suppores ‘dervick 113, rotary’ wable 14 and clined:‘position; Guiy" dines ‘34 “extending be-~
draw works 15 Pipe handiing -device 16 asso- tWeen_
ciated therewith can’be: supponted ¢ et

“figure the derrick 13 has been indi-

skid ‘unit 12 and: pantially on a_stand 16a of - in vertical or inclined position. :
~Crown -block 35:is mounted 0. the .top of

i13.% Traveling block 36 “is provided

unit 12 in fronit: of dernick 13 and-with one

end thereof -close- 10 rotary tablé 14 as shown, wid

or; can be supported comp

unit 12 and flat on upper deck 7.
* Referring now  tothe ‘desrick

strainéd ‘1o dongitudinal moverment ‘zelative - to

3, it will . be" derrick 13 - within longitudinal guideway 22 re-

 seen that the same comprises forward and réar. pardless ‘of the"inclination of said derrick 13.

main structiwal elemients 17" and 18, respec-. Movement “of traveling:slock 36 within longi-
tively, with: brading - elements * 19' ‘extending tudifal ' guideway: 22 1s- controlled by means

. betweén and secured to the rear miin'structur-: of lines 38 passing’ over crown block' 35. and

with bracing elements 20 - connetted @0 2 drum on draw works 15, Pivo-

al-elements 18; &

- exténding ‘between and secured to the forwiind- tally secuted 1o the: bottom: of taveling block
k

. and rear gwin-structural elements: 17 and-18.: 36 are. hook ‘eyes 39 for a purpose which will
% ‘The foont- face 21 of dernick 13 has, between:  Hereinafiter: “be - descnibed. - The, conventional -
- forward main structuirdl elements 17, a longi-~  swivel. 0 employed -in rotary. dmilling opera-

¢ tudinally: exteridin, g guidéway 22 .bounded by tions: s
50 Al
R machw'ays as'wu':lnl -

inwardly facing parailel channels. 23: providing: nide ini’ chiannels 23, whereby motion of said
cinafter be described, the  swivel 40'ts constrained 10 o girudinal move-

- said channels 23 beinig secured ‘to dhieir respec- ment relative to:derrick 13 within longit

;3::. tive forward ‘main structural elements 17 by guideway 22 regardless of the inclination of -
- means of braces 24;:and to the bracing ele~ said: denttic '

- 88 best shown in Figures S and 6.

& .o forwrd: and gedr main

demtick 13, “Swivel 40 is.provided- with

means of: h i
SRR es: 39:0f. traveling block 36. The con-
mud line 43 communicates between

ve ibushings 45 in rotary table 14;

e

At the. bomtom of ; erriick 13; at the j
structural::

e:said ‘axles or pivot pins 27

ustable’ depending upon whether the.

nveniience as’ wveirtical, and Figure.
three sets of ‘braces' 31, 32 and-

€ 0% & skid unit 12 and the top of derrick 13
pariaily on-  are:also, used: to ‘brace the dermick 13 when.

table  shown,  with ‘wheels 37-niding in channels:23; whereby
completely - ftomtofskld motion -of - said ' traveling - block 36 is: con-. -

provided' with wheels 41 -adapied to

adapted to be removably engaged in’

i Thiese: openinigs* 100 are of ength somewhat:

0
75
80

85

100
105
110
115

120

;125

7 Tt will bemntedﬂla.'t iporntions. of the front -
= flanges of channels 23 have’ been ‘remioved to -
* provide Openings:100. in the- said cohannéls 23:

130
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greater than the diameters of wheels 41, and
are at an elevation such that, when swivel 40
has been maised w0 place wheels 41 -adjacent
said openings 100, the bottom of kelly 44 will

. dlear the opérating area on the skid unit 12.

Along one side of longitudinally extending
guideway 22, a pair of lugs 101 is secured
to braces 24, “and these fugs 101 are perforated

to recéive a tubular element 102, the said -

tubular element 102 being fixed to the said

- lugs 101. Tubular coltar.103 is toosely mount-

15

25

35

50

55

60

ed concentrically asbomt tubular element 102,

‘between lugs : 101 and is therefore free to ro-

tate but is fixed longitudinally. Arm 104 is
rigidly secured to tubular ~ollar 103, and is
‘braced thereto by means of brace 105 The

end of arm 104 has an upstanding pin element .

106. Bracket 107, secured to swivel 40, s pro-
vided with one or more perfor,ammns 108
adapted o receive pin element 106. The eleva-
tion of anm 104 and pin element 106, the ele-
vation iof openings 100, rchelengthofnpemn

100, and tthe length of arm 104 are so related
that, wheri wheels 41 have been raised adjacent -

the upper pomtions of openings 100, arm 104
can be rotated from inoperative positio position (as
shown tin Figure 4). to a position just

_bracket 107 with pin element 106 below a iper-

foration 108, and when swivel 40 has been
lowered to seat perforation .108 around pin ele~

~ ment 106 and zest bracket 107 on arm 104,

wheels 41 will clear the bottoms of openings
100.
Thus, when it is desired to remove swivel

40 ‘and kelly 44 from demrick 13, traveling

block 36 is raised o bring wheels 41 adjacent
the upper-portions of openings 100. Arm 104 is
swung from inoperative position 0 a position

 beneath - bracker 107, with pin element 106

registering with 2 pexfomuon {108, and trave-
ling block 36 is lowered so that bracket 107
rests on arm 104 with pin element 106 in per-
foration 108. The wenght 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
again needed. -
~“When it i desired to reintroduce swivel 40
and kelly 44, the operations a.bove dm‘nbed
are reversed. :

Any means may be employed to rotate atm

104 sand 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
. detail

to avoid ‘excessive and unn
which would obfuscate the said
A pipe elevator 46 with bowl 47 adapted

- to receive drill pipe 48 and containing conven-
tional slips (not. shown) to suppont the «drill-

pipe 48 ‘from the said pipe elevator 46, is pro-

i vided with wheels 49 adapted to ride in chan-

nels 23, whereby motion of said pipe elevator .

46 is constrained to longitudinal movement
relative ito dernick 13 within longitudinal
guideway 22 regardiess of the inclination of
said derrick 13. Pipe elevator 46 is provided
with hooks 50 adapted to be removably en-

gaged in hook eyes 39 of traveling block 36.

L."

70

Rotary table 14, indicated diagrammaticafly -

only in the several figures, is mounted for sup-
port in a base 14a. Base :14a, also indicated
only diagrammatically, is pivotaily mounted in
brackets 51 secured to skid unit 12. It is to
be particularly noted that the axis 52 gbout
which the base 14a (and therefore rotary table

14) is mounted is the same axis about wihich

derrick 13 is mounted to skid unit 12, and

that axis. 52 intersects the longutmdnnall (ies:

vertical} axis of the o or operat

ture of mmary table lfegnelgme of tluisn:ggaggzrt-
ical relationship, the angular.
the derrick 13 with skid unit 12 can be dupli-
cated by the angular relationship of romary ta~

ble. 14 with skid unit 12, and the opening in-

the said rotary table 14 can therefore always
u‘eglstermnhthedmﬂ:hngaxtsofthedemck
13, and thus be in proper alignment to receive
kdlﬂ:y44or|dmlilpupe48 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 12 is provided with open-

" ing 53 between brackets 51 sufficiently large

to- perimit the desired tilting of the base 14a.

As shown in some of the figures, a guard 54 -
is mounted to skid unit 12 bestwe;n the rotary .

table .14 and pipe handling device 16 for rea-
sons of. safety.

A baffle 55 is secured to bracing elements -

19 of derrick (13, as shown panticularly in
Figures 4 and 7, to prevent damage to draw

" works 15 by fal.lung tools when derrick |13 1s

inclined over the said draw works 15.

It will be zed.that there are times,
when derrick 13 is i
pipe 48, or even kelly 44, will be supported
et their upper ends only. ’Due to the action
of gravity, the said sections of drill pipe 48

lormhekel1y44wﬂ'lrtendmoassumeavemml'

position and, in so doing, may damage, or be
damaged by, portions of the dernick structure,

- or might otherwise interfere with operations.

To maintain these sections of dnill pipe 48
or ithe kelly 44.in alignment with dernick 13,
regardless of ithe degree of tilt, supporting arm
56 is prowided. As shown in Figures 9 and

10, one end of supporting arm 56 is pivotally.
mounted by means of pin 57 passing there-

relationship of

,mha:tsecmonsofdnzlﬂ.'

75
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120

through and through brackets 58, to strap 59

fastened across the rear of dertick 13 at'a suit-
able elevation adjacent the lower end thereof.
The free end of supponting arm 56 is provided:

with a fork' 60 adapted 1o .cradle dmill pipe
48 or kelly 44. A hydraulic. ram- 61is pivotally

125

mounted. at one end o the gear of the dernick -

structure  below brackets 58, -as shown in

Figure 9, and the other end is pl_vntailly mount- .

130
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“position:thereiri shown. dn solid. lines by
: summng thehydmuhcramﬂ

‘10 res
> ‘hinged end of folding ‘walkway 62 anid the t0p

54 wride cnough for siability and festing par-
#iably on”'skid-uinit 12 with' oné end ‘close: t
guard 54, and partially on’stard 16a haying
" ‘a top-surface ‘even with the top. stirface of skid
- fupit 12; with V-shaped cradle 65, and parallel
7 links 66 on -edch ‘side «of base 64 and cradle
20 otally” mounted to, the,said base 64'by
' of pins” 1o the said cradle ‘65
séen tthat cradle
ised “upwardly and
fted laterally towards rotary
‘wersa, @5 ‘shown by the ar-
and 13. -Approximately ‘in
handling ‘device 16, 2 hy-
sitemposed: between base 64
and " cradie The hydraulic cylinder 70, of
mieans of “pin” 71 passing through  brackets 72
secured ‘to base’ 64 and passing through ear
“737on ‘the cylindeér-70. The piston rod 74 of
. ram 6 pivotally: mounted - to cradle 65 by

5 ~means of ‘pin’ 75 passing -through an aperiure
" “in’ the.piston fod 74 and: ghrotgh brackets 76
‘secured to ‘the cradle. 65. The longitiidinal axis

fami 69, swhen pipe handling device 16°is
y collapsad as shown in:Figure 13, is pre-
ight ‘angle 1o the’ horizontal, 'to
- initially -réquired to open
pipe handling device. Pipe sup-
mounted in cradle 65 on rollers
¢ said pipe supports 77 are free-
vable in-said cradle 65 longitudinally' of
e

the'pipe handling:device :16: It will be
“Jaly’ noted’ that _the longitudinal axi C
- handling d 16. (viz.,*
fan

‘cent

© 65Yisin line with the plane in which.the long
 udinal centerline of ‘dernick 13 is‘rotated as
the said derrick is ilted “from the ‘wertical.
" Thoreforé, tegardiess of the angle at which
““demick 13'is 'set for drilling, drill pipe 48 can

Hiydraulic liries 79 and 80 commuricate be-
sen both erids of hydraulic cylinder 70. and

ce of pressunized Hydraulic fluid

jrol valve (ot shown) whiereby,

raim 69, an!
clogely

" ‘rangement, hr
side only of ithe

e

tion by guy ‘wires 63 fastened between: the un- - be understo . .
b - ditectional “wells: can - be drilled).

111 “termiinate - abowe third deck’: and -below

" Other auxiliary ‘equipment *

d'are controlled by & remotely.
e of derrick

: it ‘line-84. Pipe rack 81 is set up .

- Figure: 3; the pipe rack, indicated
cally as 81, in: sthie . ar-

pipe handling device..: " 2o ¢
e’ operation. of the preferred embodiment
¢ inyention will now be desoribed. . . "
| be- assumed that’ one ‘vertical well
- ¢ight slanted: or directional “wells .are 10
drilled iria ‘mariné environment.” (@t will
imderstood, of course; that’ more’ than eight
«irectional wells:can- e . Platform--1,
‘with guide. tibes: 11, 1is. properly oriented -and
éstablished on location; -l v U -

¥t will be noted that thie taps of guide tubes

sevond: -deck 8, and;'ﬂlat.‘;'-mhefc' are flared
inouths ‘82 on top’ of ‘guide’ tiibes 11 above
third deck 9. Conductor casings .Lla are now
insented:iiito guide tubes 11, the flared mouths
82 facilitating entry thereof, and the .conductor
casings (la ‘are driven ilto ‘marine floor 4 es
‘shiown. ‘Second ‘deck '8 s ‘intended to:support
such equipment ‘a5 ‘muid’ pumps; mud tanks,
water tanks:and the Jike(not shown), and this

equipment may. now be placed on said ‘second

deck: 8. The -conventional ¢ Christmas: trees ™
(not ‘shown) for: welll “control are interided o
be installed -and‘maintained from the devel’ of
jird deck: 9. {or ‘as-desired by the ‘operator)
upon completion of wells. ~
" Drilling equipment, comprising derrick: 13,

Yotary table 14:and draw.works' 15’ mounted

on skid unit 112;-pipe handling «device 16, and
‘orane -83 -are” now ‘placed “on. upper deck " 7.

t “(not_shown) such
storage i tanks, a ‘logging unit,
e like are.also Placed on upper

‘a8 “bulk- cerirent
#fuel tanks and
*The actual drilling operations are now ceady
. take place; Tt will be noted that upper deck
7: hias ‘& nuitnber-of openings therethrough, each
alignéd with ‘the longitudinal ‘axis of ‘one-.of
the coriductor-casings 1la. These openings are

'éindicated"-"diagéraﬂmiamuy - by the letters
“ A ”, .6 B'”," € C’:’ “D ,”,’ t E;::’-“_F ”’ “ G ”’

«H*,snd-“1” in'Figure 3. The plan. of
«aperation s 10 “drill. throtigh the central open-
ing ‘A and' the vertical - coniductor’ casing - 11a
first, as shown in” Figiwe 34; derrick 13 being

jertical “of course:*Skid unit."12 is- shifted to
the proper position to’align: thic ‘opening in ro-
fary table 114 over opening ‘A, and ‘pipe hand-

. ling devicé”16 and stand®16a ar¢ set up in

and aligned with derrick 13. In
Figure'3a;  * 84 :represents the longitudinal
center dine 'of pipé bandling device 116, and
this liné passesthrough the center of the open-
ing "in_zotary “table ‘14 -and ! through the center
of . derrick 13" (i.e;, through ithe drilling axis
of de The eral 85 » zepresents

pening in rotary table 14 per-

front O

side ‘of -pipe handling device 16. The

horizontal extent of ‘skid uhit 12,and the nu-

erein -discosed, is Jocated to"one -
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meral 87 representg drxagrammamcally the area -

wequired for operations with pipe handling de-
-vice. 16 and pipe rack 81. In tlie drifling opera-
unon, pipe 48 drom pipe rack 81 is readily shift-

&d o pipe supports 77 of pipe handling device

16 and rolled toward demrick 13 where it ds
added to the upper string when *making
hole . Conversely, pipe 48 is readily moved
from the derrick 13 to pipe supponts 77 of
pipe handling device 16 and rofled toward
pipe rack 81, when “making a wip” (e,
when removing and breaking down the drill

pipe string to teplace a drill bit.) The actual.

operations at the derrick will be described
funther on. After comipletion .of drilling -opera-
tions whrough opening A, the * Christmas
tree ” ds mstalled from the level of third deck

"9,

The next well to -be drilled in sequence is
that through conductor casing lla registering
with opening B. Skid unit 12 is shifted to the
position shown in Figure 3b, with centerlines
84 and 85 aligned with the center of opening
B. Dernick :13 and base 142 supporting rotary
table 14 are tilted to the proper angle to align
the drilling axis of dernick 13 and the ! longi-
tudinal axis of the operating aperture of rotary
‘14 with the longitudinal axis of the conre-
sponding conductor casing 1la, it being noted
that the draw works 15 is adjacent the edge
of upper deck 7 and that derrick 13 ds inclined
backwardly and away from the center of upper
deck 7. lI1: will a-ho be noted that pipe rack
81 is approximately in the center of upper

deck 7. After pipe handling device 16 and :16a"

have been placed in fmnt of derrick 13, and
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 * Christrnas tree > at the devel of third
deck 9, the skid umit 12 is positioned over
‘opening C as shown in Figure 3¢, and the
operations described iin connection with Figure
3b are repeated. The sequence of «drilling
proceed wlockwise through the remainder of
the openings D through I, asshownunFugures
3d through 3i. It will be y noted
that in dnilling the slanted or dueomonal wells

~through openings B through I, as shown in

Figures 3b through 3i, the pipe rack 81 is al-
ways approximately in ithe 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
e 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 wsed
undnlhngawell,andﬁhataﬂloftlnspxpe
48 may be on pipe rack 81 after compleition
of one well and prior to starting drilling of
the next well, it should be appreciated that
this minimal handlhng of pipe between drilling
stations affords a very considerable saving in

J'

the drilling operauon. It should also be appar- \.; :

ent from an dnspection 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,

70

and with the pipe rack 81 always approximate- - -

ly in the center of upper deck 7 {except when
drilling through opening A), the area required
for mpper deck 7 is minimal. This, of course,
affords a considerable saving in construction
costs of platform 1. -

In the actual drilling operating at & particu-
lar- drilling station on upper deck 7, swivel

.40 is hiooked 1o traveling block 36, and drilling -

proceeds in the customary manner.

Let it now be assumed that it becomes
necessary to replace the drill bit at the bottom
of the drill string in the course of drilling a
directional or slanted well. This means that
all of the drill pipe 48 must be removed from
the hole. The traveling block 36 is xaised to
bring wheels 41 of swivel 40 adjacent the up-
per portion of openings 100, and arm 104 is
swung under bracket 107 to register pin ele-
ment 106 with a perforatuon 108. Traveling
block 36 is lowered slightly to transfer the
weight of the swwvdl40andke].ly44moamn
104, swivel 40 is unhooked from traveling
block 36, andamnim4usswungtoﬁhes1de
of the demck 13, carnying swivel 40 and kelly
44 away, all as hereinbefore described. Trave-
ling black- 36 is then Jowered, and pipe eleva-
tor 45 hooked thereto, the wheels 49 being
introduced into channels 23 from the bottoms
thereof. In this connection, it will be observed
ithat channels 23 are flared at their bottoms
o facilitate entry. Pipe elevator 45, now being
connected to traveling block 36, is plaoed over
the top of the drill string in the well, slips
in the pipe elevator 45 are set and the pipe
clovator 45 is raised to withdraw a portion

B

85

95

100

105

of the drill string. Usually, several sections of

connected pipe 48 are thus raised above ro-’

tary table 14, and the bottom end thereof un-
screwed from the remaining drill string which
asheldsuspendedbymcansofshpsnnthe

customary manner. In this regand, it should

be noted that the top of the dnill string must
be centered in the rotary opening in order that
the ships can be propenly set. In slant or direc-
tional drilling, the top of the drill string will
not be centered but will be adjacent the low
side of the fotary opening, and must therefore
be pushed to the center of the rotary opening.
This can be done by means of a hydraulic
cylinder mounted in the skid unit 12 below
the rotary table 14, the end of the piston nod
having
the top of the drill string t0 a central position
in the rotary opening when the hydraulic cylin-

.der is pressurized. Prior to the operation of
disconnecting the seotions of pipe 48 from ithe.

remaining drill string, supporting arm 56 ds
extended so that fork 60 engages the lower

110

115

.120 :
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portion of the sections of pipe 48, thus pre-
venting the 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 “ thrib-
ble ). Pipe handling device 16 is in fully ex-
tended position, and pipe supports 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 cylinder
(not shown) interposed 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 position,
the bottom of the thribble will move to the
right in Figure 8, supported on pipe support
77, and pipe elevator 46 is lowered further
until the upper portion of the thribble rests
on a pipe support 77. In this operation, it may
be necessary to let pipe elevator 46 leave chan-
nels 23 temporarily to bed the upper portion
of the thribble on the pipe support 77. The
thribble, now being in horizontal position on
pipe supports 77, is moved away from derrick
13 toward pipe rack 81 and, simultaneously,
hydraulic ram 69 may be cperated 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 shifted laterally to
the pipe rack 81. Pipe elevator 46 is again
placed over the top of the drill string and this
operation repeated until the entire drill string
has been broken down into sections (thribbles,
gs herein disclosed) and racked on pipe rack
1.

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 elevator 46 is lowered and ocon-
nected to one end of the thribble (if
necessary, being temporarily removed from

channels 23) and raised, drawing 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, lowering the thrib-
ble and connected drill string, and the same
is resuspended in the conventional manner.
Pipe elevator 46 is disengaged form 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 ‘frianner, 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
44 and drive bushing 45, is swung toward the
longitudinally extending guideway 22, and
wheels 41 are introduced through openings
100. Hooks 42 are engaged 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 IS: —

1. A method of drilling at a marine or land
site a plurality of slanting wells, said wells
having a predetermined inclination to the hori-
zontal and having a predetermined orientation
with respect to each other, comprising fabri-
cating a platform with a plurality of guide
tubes, each guide tube corresponding in in-
clination to the horizontal and orientation with
one of said wells to be drilled, transporting
said phatform to the site, orienting and estab-
lishing said platform at the site so that the
axis of each guide tube registers with the axis
of one of said wells to be drilled, driving con-

-ductor casings through the guide tubes into

the site floor and drilling said wells through
said.conductor casings.

2. The method of drilling at a marine or
land site according to claim 1, further includ-
ing mounting a derrick having a drilling axis
on said platform, and tilting said derrick to
align the drilling axis thereof with the axis
of each of said conductor casings in sequence
and drilling said wells through said conductor
casings in sequence.

_3. Apparatus for carrying out the method
of ‘drilling at a marine or land site according
to claim 1 or 2, comprising, a platform adapt-
ed to be transported to and established at the
site, a plurality of guide tubes mounted to the
platform, each guide tube being adapted to
correspond in inclination to the horizontal and
orientation with one of said wells to be drilled,
a conductor casing for each of said guide tubes
and adapted to be driven through the guide
tube into the site floor, and a derrick structure
mounted on the platform and adapted to drill
through each of said conductor casings into
the site floor.
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portion of the: sections"of ‘pipe: 48, thu
venting the' sathe from Swinging &'
when disconneation: istcomplete.: In Figure 8,
I show three "conmeated sectiions “of drill pipe
48 being handled as one piece-(called a * thrib-
ble ). Pipe handling device. 16 is. in.fully ex-
tended :position, and: pipe SupPO
adjacent: rotary table 14.The. bottom of the

desired with the aid of a hydraulic cylinder
(not shown) interposed between the dernick 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 (sce

‘Figure 8). Dernick 13 being in tilted positiony

the bottom of the thribble will move ito the
right in Figure 8, supported on pipe support
77, and  pipe elevator 46 is lowered further
until the upper pontion of the thribble rests
on a pipe support 77. In this operation, it may
be necessary to let pipe elevator 46 leave chan-
nels 23 temporarily to bed the upper jportion
of the thribble on the pipe support 77. The
thribble, now being in horizontal position on

- pipe supponts 77, is moved away from derrick

13 toward pipe rack 81 and, simultaneously,
hydraulic ram 69 may be operated to collapse
pipe handling device .16 1o 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 shifted 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 entire drifl string
has been broken down into sections (thribbles,

. as herein disclosed) and racked on pipe rack

&1.

Let it now be assumed that the drill bit
has been seplaced. 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-oiithined in the preced-
ing paragraph is reversed, the thribbles being
shifited laterally from pipe rack 81 to pipe sup-
ports 77 on colapsed pipe handling device 16,
and then moved toward derrick 13 while pipe
handling device 16 is being extended.
Pipe elevator 46 -is lowered and con-
nected to one end of the thribble (if
necessary, being temporarily ‘removed £
channels 23) and raised, drawing the thribble
of drill pipe 48 upwardly into the derrick 13.

Supporting arm 56 is extended 1o hold ithe

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, Jowering the thrib-
ble and connected drill string, and the same
is resuspended in the conventional manner.
Pipe elevator 46 is disengaged form the drill
string, and this procedure is repeated until the

" dwill string has been completely made up.

It will be understood that, when dernick 13

" is in vertical position, drifling a vertical well,

the diill pipe

e supports: 77, are all-

tional-manner,. there being no: necessity % lay

the drill pipe 48 down as is required for:slant

or directional wells as hereinbefore described.
Drillihg opérations are now ready to be re-

. sumed.: Traveling block 36 is lowered to per-
-mit the whegls 49: of pipe elevator 46 1o clear
_ -the bottoriis:of -channels 23 Pipe ‘elevator 46
thribble is pushed away from derrick 13, i

is:then uinhooked from traveling block 36 and
stored iin a convenient place. Traveling block
36 is.then raised to a_position above operings
100, ‘Anm 104, carfying the swivel 40, kelly
44 and drive bushing 45; is swung -toward the
longitudinally extending guideway 22, and
wheels 41 are introduced through openings
100. Hooks 42 are engaged in hook eyes 39,
the elevation of traveling block 36 being suit-
ably adjusted for this purpose. Traveling block
36 s 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 IS:—

1. A method of drilling at a marine or land
site a phirality of slanting wells, said wells
having a predetermined inchination to the hori-
zontal and having a predetermined orientation
with respect to each wother, comprising fabri-
cating a' platform with a plurality of guide
tubes, each guide tube ocorresponding in in-
clination to the horizontal and orientation with
one of said wells to be drilled, transporting
said platform to the site, orienting and estab-
lishing said platform at the site so that the
axis of each guide tube registers with the axis
of one of said wells to be drilled, driving con-
ductor casings through the guide tubes into
the site floor and drilling said wells through
said conductor casings. :

2. The method of drilling at a_matine or
land site according to claim 1, further includ-

- ing mounting a ‘derrick having 2 drilling axis

on said platform, and tilting said derrick to
align the 'drilling azis thereof with the axi$
of each of said conduotor casings in sequence
and drilling said wells through said iconductor
casings in sequence. :

3. Apparatus for carrying out the method
of drilling at a marine or land site according
to clairn 1-or 2, comprising, a platform adapt-
ed to be transported to and established at the
site, a

rality of guide tubes mounted to the

- platform, each: ‘guide tube being adapted to

correspond in’inclination to the horizontal and
orientation with one of said wells to be drilled,

a conductor icasing for each of said guiide tubes

and ‘adapted-to-be driven through the guide
tube, inito | ¢ floor, and a derrick stouoture

- mounted on the platform and adapted to drill

through each of said

_ conductor casings into
the site floor. :

8.7 racked upright in- ‘Conven-
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