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2 11 1223432 2.
adapted to be transported to and showing the demnck in vertical tposmon, . X
established at the site, a plurality of  Figure 2 represents a view in elevation taken < -

~ “'guide tubes mounted to the platform, each at right angles to Figure 1 with the pipe hand-" ::
1 guide tube being adapted to correspond in in-  ling device omitted; S
.5 clination to the horizontal and orientation with Figure 3 represents a series of diagrammatic * 70
- one:  of the wells to be drilled, a views in plan of the operating deck of the plat-" .
conductor  casing- for each. of the form of Figures 1 and 2, showing a sequence - . .
~ .guide tubes ‘and adapted to be dri- of positions of the drilling derrick and the pipe - -
- ven through the guide tube into the site floor, handling device and pipe rack, for drilling a '
10 and. & derrick structure mounted on the plat- number of wells from the planform, specifically 75
form and adapted to drill through each of the a ventical well and eight slanting or directional :
conductor casings into the floor. wells;
‘According to the present invention there is Figure 4 represents a view in front elevation
provided a method of drilling wells from a of the derrick in ventical position, showing the
15  pluratity of drilling stations spaced around the swivel hooked to the traveling block; 80
perimeter of an operating platform comprising, Figure -5 represents a view in side elevaion -
positioning a derrick structure on the operating  of the. derrick, taken from the left of Figure
platform at one ‘of «the drilling stations, posi- - 4, the traveling block and swivel being omitted
tioning a draw. works at the drilling station forpurposwofdamty,
20 outboard of the derrick structute, positioning a - Figure 6 represents a section in clevation 85
pipe rack in the central portion of the operat- of the derrick, taken along the line 6—6 of
ing- platform inboard of the derrick structure, Figure 4; _
drilling a well at the drilling station, shifting Figure 7 represents a section in plan taken’
the derrick structure sequentially to each of along the line 7—7 of Figure 4;
25 the drilling stations shifting the draw works Fxgure 8 represents a view in side elevation, 90 -
to the next sequential drilling station and posi- partially in. seation, of the derrick in tilted po- _
tmmng'the draw works outboard of the derrick sition and the pipe handling device with a '
structure, recrienting the pipe rack relative to  length of pipe being lowered onto the pnpe
the dernick struature while -maintaining the handling device;
30 pipe rack in the central pontion of the operat- . Figure 9 represents a view in side elev.'mon 9%
. ing platform and dnllmg a well at.each of the of the lower portion of the derrick showing _
drilling stations. . a pipe supporting arm in operative position (o
Also according to the prcsent invention there  support a length of pipe which is free at its
. is provided an apparatus for carrying out the lower end, the phantom lines indicating the
35 method of drilling from a plurality of drilling position ioﬁ the pipe supporting arm when in 100
stations' comprising an operating platform, 4  inoperative position;
plurality of apenings in the operating platform, Figure 10 represents a view in front eleva-
cach opening constituting a drilling station, the  tion of the pipe supponting anm;
openings. being spaced around the pesimeter Figure 11 represents a partial view in front

. 40 of the operating platform, a derrick structure  elevation of the' derrick, generally similar to 105
movably mounted on the opera platform  Figure 4 showung mhe pxpe elevator hooked to
.and adapted to be shifted from one drilling the traveling block
station to another drilling station o drill Figure 12 reprwmts 2 view in side elevation
through the openings in ‘sequence, a pipe rack of the pipe handling device in fully extended

45 associated with the derrick structure and position; 110 -
mounted in the central portion of the operating Fmgure 113 represents a view in side elevation
platform inboard of the derrick structure when of the pipe handlmg device in fully collapsed
:the derrick structure is drilling through any of position; and
‘the openings and-a draw works for operating Fxgure 14 represents a view in end elevation

50 said derrick structure, said draw works being of rthe pipe handling device in extended posi- 115
movably mounted on the operating platform tio
.and adapted to be shifted from one drilling The preferred embodiment of the invention
station 20 another dnilling station, the draw is shown in the accompanying drawmgs in a
‘works being focated outboard of the derrick marine environment (although it will be under-

55 structure when the dermack structure 1s dmlhng stood that the dnvention is also nonxemplated 120
through any of the openings. - . as being applicable to non-mamne environ- B

In order that the disclosure. wnll be more ments). . .

fully understood and readily carried into- effect, Platform - 1 for supportmg the drilling .
the following detailed description is given with  equipment is seen as comprising tubular ‘legs

60 roference to: the accompanying drawings in 2 receiving piles 3 driven into marine foor
‘which:. 4, with suitable cross-bracing 5, some of- wlnch

.- Figure 1 repments a view in elevatnon of is shown.

the drilling derrick operating in tilted position Vertical members 6 are secured to legs 2
on a platform in a marine location through one and extend upwardly therefrom o suppont up-

65 of several conduetor camngs, the phantom lines per ‘deck 7. Below upper deck 7 ‘are mounted
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around pin
on arm 104 wheels 41 will clear the bottoms

has been raise} ¥ place wheels 41 adjacent
said openings 100, the bottom of kelly 44 will
clear the uperatmg area on the skid umit 12.
Along one side of longitudinally extending
guideway 22, a pair of lugs 101 is secured
to braces 24, and these lugs 101 are perforated
to receive a tubular element 1102, the said
tubular element 102 being fixed to the said
tugs 101. Tubular collar 103 is loosely mount-
ed - concentrically about. tubular element 102,
between lugs 101, and is therefore free 1o ro-
tate but is fixed longitudinally.. Atm 104 is
rigidly secured to tubular collar 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, is pro-
vided with one or more perforations 108
adapted to receive pin element 106. The

.elevation of arm 104 and pin element

106, the elevation of openings 100, the length
ofapemmgs 100, andthelengthofarmlm

. are so related thavt, when wheels 41 have been
.raised adjacent the upper portions of opemngs

100, arm 104 can be rotated. from inoperative
position (as showm in Figure 4) %o a position
just under bracket 107 with pin element 106
below a perforation ,108, and when swivel 40
has been lowered to seat - perforation 108
element 106-and rest bracket 107

of openings 100

“Thus, when it is desired to remove swivel
40 and kelly 44 from dernick 13, traveling
block 36 is raised to bring wheels 41 adjacent
the upper portions of openings 100. Arm 104

is swung from inoperative position to a posi-

tion beneath bracket- 107, with pin element 106
registering with a perforatmn 108, and travel-

ing block 36 is lowered so. that bracket 107

rests on arm 104 with pin element 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 longitudinal~

ly. 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

agam needed.
When it is desxred to remtmduce swwel 40

.and kelly 44, the: operauons above described

are reversed.

Any means may be emp]:oyed 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 excessive and unnecessary detail which

-would obfuscate the said drawings..

A pipe elevator 46 with bowl 47 adapted
to receive drill pipe 48 and contsining conven-
tional skips (not shown). to support the. drill
pipe 48 from the said pipe elevator 46, is pro-
v1dedmmhwheels49adapmdtonde1nol1an

mels 23, whereby motion of said pipe elevator
46 s’ constra,med to longitudinal movement

refative .10 derrick 13 within longitudinal
guideway 22 regandless 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.
Rotary table 14, indicated: dmgrmnmameally

only in the several figures, is mounted for sup- -

port in a base -14a. Base 14a, also indicated

70

only diagrammatically, is pivotally moynted in-

brackets 51 secured to skid .unit 12. ¥t is to
be panticularly noted that the axis 52 about

~ which the base 14a (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 intersects ithe longitudinal (i.e. ver-

tical) axis of the opening or operating’

aperture
- -of rotary table 14. Because of this geometrical -

relationship, the a relationship of the
derrick 13 with skid unit 12-can be d uplicated
by the angular relationship of rotary mble 14

.with skid unit 12, and-the opening in the said

rotary table 14 can itherefore always register
with the drilling axis of the derrick 13, and
thus be in proper alignment to receive keﬂy 44
or drill pipe 48. Rotary table 14 is driven from

apovwertakeoﬁofdmwworks 15 in a conven-
tional manner. It will be understood that skid

unit 12 is provided with opening 53 between
brackets 51 sufficiently large to permit the de-
sired tilting of the base 14a. As shown in some
of the figures, a guard 54 is mounted to skid
unit 12 ‘between the rotary table 14 and pipe

‘handling device 16 for reasons of safety.-

A baffle 55 is secured to bracing elements
19 of derrick 13, as shown particularly in
Figures 4 and 7, to prevent damage to draw
works 15 by fallmg tools - when dm-nck 13 is
inclined over the said draw works 15. :

It will be recognized that there are times,

.When derrick 13 is zilted, that sections of drill

pipe 48, or even kelly 44 will be supported
at.their upper ends-only. Due to the action of

gmmy,thesmdseomonsofdrﬂlpmpe%or.

the kelly 44 will tend to assume a vertical posi

tion and, in g0 doing, may damage; or be dam- '

aged by, portions of the derrick struoture, or
might otherwise interfere avith operations. To
maintain these sections of drill pipe 48 or the

“kelly 44 in alignment with derrick 13, regard-~

less of the degree of tilt, supporting arm 56
is provided. As shown in Figures 9 and 10,

-one end-of supporting anm 56 is - pwotally
-mounted by means of pin .57

passing there-
through énd through brackets 58, to strap 59
fastened across the ;rearofdemmk 13 at a suit-
able elevation adjacent the lower end thereof.
The free end of supponting armSlGispmvmded

“with -a .fork 60-adapted .to cradle drill pipe
48 or kelly 44. A hydraulic ram 61 is pivotally
‘mounted -at one end 1o the rear of the. derrick

structure below -brackets 58, as shown in
Figure 9, and the other end is. p.wotally mount-
ed to supporting. arm 56, immediately behind

100

105

| 3 (U

115

120

125

fork 60. It :will be seen that supporting arm
56 can be raised from the inoperative posmon

'C“-i‘,
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h shown in phanr.om in, Fagure
posmon therein. shown in- soli
h

parually on stand - 16a havmg . top
surface even with the top-surface of skid unit
12, with V-shaped-cradle 65; and paralle] links
66. oneachsxdcofbasoﬂandmdileﬁpwo
tal.ly' mounted to the said’ base 64.by ineans
of ping 67, and to the. said cradle 6! y. means
gipglbziseﬁs t:will ‘be Seen nldn'lut = 'ul
of being: raised ‘upwardly and simulta-
neously slnfted laterally towards rotary ‘tible
14;. an vice verso, - as, shown by ‘the, atrows
in Fzgures A2:-and: 13: Approxnmately in the
center of pipe handling device 16,3 ‘hydraulic
ram. 69 is mﬁenpesed between base 64 and cra-~
die The ‘hydraulic ¢ylinder 70 of ram. 69
ot ymoun‘ted 1o base: 64 by ‘means of
pm 71 assing: thmugh ‘brackets. 7, ocured
o' .. base 64 . and : passing.®
73.0n_ the cylm;der 70. The' msmn Fod. 74 of
" ram 69 is’ “pivotally mounted: m.cradle 65 by
ans of ‘pin’ 75 -passing thre
puston wd 74 and through

5'shown in Fxgure 13, is pre-
__ght angle 0 the horlzom}al, 10
force. initially ‘réquired 'to open
n ' pipe: han:dlmg device. Pipe sup-
port e’ mounted 'in- oradie -65° on' xoll
785 whereby the said pipe :
Iy mov.able in;'said cradie 65 longmtu
the pipe handlmg dev1ce 16 Towill
' larl o -~ longitudi i

' i from-

_ Therefore," regard.less of. the angle’
derric 13 is set -for dnlhng, drill :pi
can always be removed from;; ‘or passed 1
B salad derrick’13 in'a straight hne e '
. " Hydraulic:lines 79 and. 80 commummte “be-
: tween both; ends: ‘of ‘hydraulic, cylinder-70 and

irce. of ‘pressurized: hydrau ‘c; fluid
(not shown) ‘and are ‘controlled by: a" remotely

i, degree of extension ‘of hydraulic ram 69, and
- hence the-elevation of cradle 65, can'be: closely
controll" d-and’ stopped atany- desired- ‘point.
" Means: to-fack pipe. 48 . :may- be. positioned
to either or both sides of pipe. handling. deyicé.
Asshown in Flgure 3, the pipe rack, indicated
diagrammaucally as 81 1n the parucular ar-

mouths ‘82 on top of §mde ‘tibes 11" above
third deck. 9. Conductor. casings 1la A1¢.-DOW
insented into guide: mbes 11, the flared m¢
82 facx itating entry . thereof -and th conductor

msmg;s lla are driw

89

8 nt . 85
such equlpmenn as mud pumps, mud tanks,
water tanks ‘and the liké (not shown) and this
equipment may now: be placed -on said second
deck 8. Thé conven Oﬂal_“Chrlsmxas frees”
(not-shown). for well coritfol are intended to se
installed - and maintained from. the devel of
third deck 9. for. as. dwn:ed by the operator)
upon oomplenon of wells.. -

pmsmg demck 13g

Drilling eqmpmem, ] }
mtary_ ftabtle 4:and -draw " works 15 mounted

pipe handls devicé 16, and

95

‘crane 83, are now’ placed.on upper; deck 7.

Oﬂ;’erlk.auxﬂmry eqm:pment (not shown) such

e tanks, a logging unit,
also, placed on upper

100

.has a nu f ops gp therethrough, each
aligned with the' longitudinal axis of one of
the conductor casings 11a. These _openings.are
gﬁl’u,c%:ecc}, @?gran}mucal'ly by the Jetters .“A”
in Figure 3. The '.p__ of opu-atlon is to drifl
through the central opening A and the vertical
conductor casing T1a first, as shown in.Figure
3a, derrick 13 /being ‘vertical of course. Skid
unit 12, shlﬁted to ‘the..proper posmon 0

1o

- - align the opening in 1otary table 14 over open-

ing A .ifpnpe handlmg device.16 and stand
64 . in front of, and aligned with
~In Figure 3a, “84” represents the

longx rdinal center finie of pipe “handling device
16 , ‘and th ' sésthrough the center of
- 'rotary able 14 and through
of ermck 13-d e_..__ _throu.gh the drill~

115

120

* situated control valve (not shown)- whereby the - rept

the numeral 87 repreéeﬁts
area required for opera-
_ng dewce 16 and prpe

130
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77 of pipe. handling device 16 and rolled to-
ward derrick 13 where it is added to the upper
string when “making hole”. Conversely, pipe 48
is readily moved from the derrick 13 to pipe
supports 77 of pipé hdndling device 16 and
rolled toward. pipe rack 81, when “making a

. trip” (i.e., when removing and bresking down

the drill pipe string tto replace a drill bit). The
aotual operations at the demrick will be de-

" sonibed further on. After completion of drilling

15

35

operations through opening A, the “Christmas
tree” is installed from the level of third deck
" .'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. Derrick 13 and base 14a supporting rotary
table 14 are tilted to the proper angle to align
the drilling axis of derrick 13 with the longi-
tudinal axis of the operating aperture of rotary
14 with the longitudinal axis of the comre-

sponding conductor casing 11a, it being noted-

that the draw works 15 is adjacent the edge
of .upper deck 7 and that derrick 13 is inclined

backwardly and away from the center of upper

deck.7. It will also 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 front of degrick 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 “Christmas tree” at the level of third

deck 9, the skid unit 12 is positioned over

opening C as shown -in - Figure 3¢
and - the operations described in con-
nection with Figure 3b are repeated.

The sequence of -drilling proceed clock- -

wise through the remainder of  the open-
jines D through I, as shown in Figures 3d
through 3i. It will be particularly noted that
in drilling the slanted or directional wells
throush openines B through I, as shown in
Figures 3b through 3i. the pipe rack 81 is al-

. wavs' 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-

tiallv enly the, alignment of the pipe 48 must

he chanoed, with a sliglit shifting or translation
of the pive 48. When it is realized that thou-
sands of feet of nipe 48 are ordinarily used
in drilling -a well, and that all of this pipe
48 may be on pipe rack 81 after completion of
one well and prior 0 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

6‘5 drilling . overation. It should . also--be . ap-

parent, from an Inspection of Figures

draw works 15 outboard derrick 13; with der-
rick 13 slanted backwardly and away from the
center of upper deck 7, and -with the pipe rack
81 alway approximately in the center of upper
deck 7 (except when drilling through opening
A), the area required for upper deck 7 is mini-

L L 1223432 .. L.
rack 81, In the diilling operation; pipe 48 from 3a through - 3i that the 'particular ar- 3 _~
pipe rack 81 is readily shifted to pipe supports rangement of drilling equipment, - with '

70

mal. This, of course, affords a considerable -

saving in construction costs of platform 1.

In the actual drilling operating at a particu-
lar drilling station on upper deck 7, swivel 40
is hooked to 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 raised to
bring wheels 41 of swivel 40 adjacent the
upper portion of openings 100, and
ariy 104 is swung under bracket 107

'to. register pin. element .106° with 3

perforation 108. Traveling block 36 is
lowered slightly to transfer the weight of the
swivel 40 and kelly 44 to arm ‘104, swivel 40
is unhooked from traveling block 36, and arm
104 is swung to the side of the derrick 13,
carrying swivel 40 and kelly 44 away, all as
hereinbefore described. Traveling block 36 is

75 -

95

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.
Pive elevator 45, now being connected to trav-
eling block 36, is placed over the top of the
drill string in the well, slips in the pipe eleva-
tor 45 are set and the pipe elevator 45 is raised

to withdraw a portion of the drill string. Usual-.

Iy, several sections of connected pipe 48 are
thus raised above rotary table 14, and the bot-
tom end thereof unscrewed from the remaining
drill string which is held suspended by means

_of slips in the customary manner. In this re-

gard, it should be noted that the top of the drill
string must be centered in the rotary opening
in order than the ships can be properly set.
Tn slant or directional drilling, the top of the
drill: string will not be centered but. will be
adiacent the low side of the rotary opening,
and must therefore be pushed to the center of
the rotary opening. This can be done by means
of a hvdraulic cvlinder mounted .in the skid
unit 12 below the rotary table 14, the end of
the piston rod havirg a roller adapted to con-
tact and push the top of the drill string to
a- central position in the rotary opening when

the hvdravlic cvlinder is pressurized. Prior to -

the operation of disconnecting the sections: of

100
105
1"1"0 -
115 |
1o

125

pive 48 from the remaining drill string, sup-
porting arm 56 is extended so that fork 60 en- .

“ pages the Jower portion of the sections of pipe

48, thus preventing the same from swinging

&




tional manner, there being no necessity to lay

ing platform, inboard of said derrick structure

L7 1,223,432 7

' to the vertical when disconnection is complete. the drill pipe 48 down as is required for slant
In Figure 8, I show three connected sections or directional walls as hereinbefore described.
of drill pipe 48 being handled as one piece Drilling operations are now ready to be re-

" - (called a “thribble”). Pipe handling device 16 sumed. Traveling block 36 is lowered to per-

5 is in fully extended position, and pipe supports mit the wheels 49 of pipe elevator 46 to clear 70
77 are all adjacent rotary table 14. The bottom  the bottoms of channels 23. Pipe elevator 46
of the thribble is pushed away from derrick is then unhooked from traveling block 36 and
13, if desired with the aid of a hydraulic cylin- stored in a convenient place. Traveling block
der (not shown) interposed between the derrick 36 is then raised to a position above openings

10 13 and the bottom of the thribble, and is 100. Arm 104, carrying the swivel 40, kelly 75
placed on that pipe support 77 (furthest from 44 and drive bushing 45, is swung toward the
rotary .14, and pipe elevator 46 is lowered (see longitudinally extending guideway 22, and
Figure 8). Dertick 13 being in tilted position, wheels 41 are introduced through openings
the bottom of -the thribble will move to the 100. Hooks 42 are engaged in hook eyes 39, _

15 right.in Figure 8, supported on pipe support 77, the elevation of travelling block 36 being suit- 80
and pipe elevator 46 is Jowered further until ably adjusted for this purpose. Traveling block
the upper’ portion of the thribble rests on 36 is then raised to support the weight of the

. a pipe support 77. In this opera- swivel 40, kelly 44 and drive bushing 45 and
- tiom,. it may be necessary to let to free bracket 107 from pin element 106. Arm

20 pipe elevator 46 leave channels 23 104 is then swung away to the side of the 85
temporarily to bed the upper portion of the derrick 13. Connection of the kelly 44 to the
thribble on the pipe support 77. The thribble, drill pipe 48 is made and drilligg operations
now being in horizontal position on pipe sup- can begin as hereinbefore described.
ports 77, is moved away from derrick 13 to- .

25 ward pipe rack 81 and, simultaneously, hy- WHAT I CLAIM 1IS:—
draulic ram 69 may be operated to collapse 1. The method of drilling wells from a plura- 90
pipe handling device 16 to the extent that the lity of drilling stations spaced around the peri-
thribble is on the approximate level of the said . meter of an operating platform comprising, po-
pipe rack 81. The thribble may now be lifted sitioning a derrick structure on said operating

30 from pipe supports 77 and shifted laterally to platform at one of said drilling stations, posi-
the pipe rack 81. Pipe elevator 46 is again tioning a draw works at said drilling station 95
placed over the top of the drill string and this outboard of said derrick structure, positioning
operation repeated until the entire drill string a pipe rack in the central portion of said oper-
has been broken down into sections (thribbles, ating plarform inboard of said derrick struc-

35 as herein disclosed) and racked on pipe rack ture. drilling a well at said drilling station,

81. _ shifting said derrick structure sequentially to 100
Let it now be assumed that the drill bit each of said drilling stations, shifting said draw

has beén replaced, It is now required to rein- works to the next sequential drilling station

stall the string of drill pipe 48 in the well be- and positioning said draw works outboard of

40 fore further drilling operations are commenced. said derrick structure, reorienting said pipe
The procedure outlined in the preceding para- rack relative to said derrick structure while 105
graph is reversed, the thribbles being shifted maintainine said vpipe rack in the central por-
Iaterally from pipe rack 81 to pipe supports tion of said operating platform, and drilling
77 on collapsed pipe handling device 16, and  a well at each of said drilling stations.

45 then moved towird derrick 13 while pipe 2. The method of drilling wells according
handling device 16 is being extended. Pipe ele- 1o claim 1. further including tilting said der- 110
vator 46 i5 Jowered and connected to one end rick structure backward and away from the
of the thribble (if necessary, being temporarily central portion of said operating platform so
removed from. channels 23) and rajsed, draw- as to overlie the draw works when drilling

50 ing the thribble of drill pie 48 uowardly into  an inclined well ar a drilling station.
the derrick 13. Supporting arm 56 is extended 3. Avparatus for carrying out the method 115
to hold the thribble on the drilling axis of the of drilling wells from a plurality of drilling
derrick 13 until the lower end of the thribble stations according to claim 1 or 2, comprising
is connected to- the drill string held suspended an overating platform. a plurality of openings

55 in the well, Pipe élevator 46 is lowered, lower-  in said operating platform, each opening con-
ing the thribble and connected drill string, and stituting a drilling station, said openings being 120
the same is resuspended in the conventional spaced around the perimeter of the operating
manner. Pipe elevator 46 is disengaged from platform, a derrick stracture movably mounted
the drill string, dnd this procedure is repeated on the operating platform and adapt-

60  until the drill string has been completely made ed to be shifted from one drilling
up. ' station to another dmilling station to drill 125

It will be understood that, when derrick 13  throuch said openings in seaquence, a pipe rack
is in vertical position. drilling a vertical well, associated with said derrick structure and

65 the drill pipe 48 is racked upright in a conven- mounted in the central portion of said operat-
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."cél'when"_dis_ébﬁgi tiop is. complete.
Figure 8,1 show: three: cotinected- sections
drill- pipe 48 being handled as- ofie: piece

PR )

4.
13,.if-desired with the aid.of a
der {not shown).interposed between.the derrick
. 13 and the bottom" of ‘the ‘thribble, and is
~~+ placed -on that pipe support:77 (furthest from
" rotary 14, and pipe elevator.46-is lowered (see
Figure 8). Derrick: 13 ‘being in tilted: position,

and pipe elevator 46 is lowered further until
the upper portion of ‘the thribble rests on

-5 a pipe support 77. In- this _opera-
" . tion, it may be necessary to let
pipe elevator 46 leave channels 23

temporanily to bed the upper portion of. the
thribble on the pipe support 77. The thribble,
.~ now being in horizontal position on pipe sup-
“ ¢ ports 77, is moved away from derrick 13 to-
- ward pipe rack 81 and, simultaneously, hy-

- dreulic ram 69 may be operated to collapse
© pipe handling device 16 to the extent that the

‘thribble is on the approximate level of the said .-

... ‘pipe rack 81. The thribble may now be lifted
.30 from pipe supports 77 and shifted laterally to
the. pipe rack 81. 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,
;s‘herein disolosed) and‘racked on pipe rack
1. . ;
Let. it now be assumed that the drill bit
has beén replaced, It is now required to rein-
stall the string of drill pipe 48 in the well be-
fore further drilling operations are commenced.
The procedure outlined in the preceding para-
graph is reversed, the thribbles being shifted
laterally from pipe rack 81 to pipe supports

35

then moved toward derrick 43 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
~i" removed from channels 23) and raised, draw-
: .50 ing the thribble of drill pipe 48 upwardly into
©° - the derrick 13. Supporting arm 56 is extended
derrick 13 until the Jower end of the thiibble
_ is connected to the dnill string held suspended

:ing the thribble and connected drifl string, and
_the same fis resuspended in the conventiomal
manner. Pive 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

raulic cylin- .

" . 77.on collapsed pipe handling device 16, and-

1o hold the thribble on the drilling axis of the -

in the well. Pipe elevator 46 is lowered, Jower- -

thednllpxpe48down,as is requited: for slant
or- directional ‘walls ‘as:hereinbefore: described.

= Drillirig: operations are now ready to be re-

sumed. Traveling:block: 36" is lowered ito ‘per-

Y

. init the:wheelsi49 of pipe elévator 46 ‘to clear

the bottoms.of channels: 23:" Pipe elevator- 46
is then unhooked ‘from' traveling block 36 and
stored: in & converient place. “Treveling biock
36 is then raised o a position ‘above:openings
100. Amni’ 104, ocatrying-the swivel 40, kelly
44 dnd deive bushing 45, is swung: toward the
longitudinally extending guideway 22, and

- . rick: ng * wheels: 41+.are introduced: :through. openings
- | the bottom -of the ‘thribble-will move to the.
.15 right in Figure 8, supported on pipe support 77, -

100. Hooks 42 -are engaged: dn hook: eyes 39,
the elevation of travelling 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 tthe
drill pipe 48 is made and drilling operations
can begin as hereinbefore described.

WHAT I CLAIM IS:—
1. The method of drilling wells from a plura-
lity of drilling stations spaced around the peri-

meter of an operating platform comprising, po- .
sitioning a derrick structure on said operating.

platform at one of said drilling stations, posi-
tioning a draw works at said drilling station
outboard of said derrick structure, ipositioning
a pipe rack in the central portion of said oper-
ating platform inboard of said derrick struc-
ture, dtilling a well at satd drilling station,
shifting said derrick structure sequentially to
each of said drilling stations, shifting said draw
works to the next sequential drilling station
and positioning said draw works outboard of
said derrick structure, reorienting said pipe
rack relative to said derrick structure while
maintaining said pipe rack in the central por-
tion of said operating platform, and drilling

“a well at each of said drilling stations.
2. The method of drilling wells according -

to claim 1, further inchiding tilting said der-
rick structure backward and away from the
central portion of said operating platform so
as to overlie the draw works when drilling
an inckined well at a drilling station.

3. Apparatus for carrying out the method

of drilling wells from a plurality of drilling’

stations according to claim 1 or 2, comprising
an onerating platform. a plurality of openings
in said operating platform, each opening con-
stituting a drilling station, said openings being
soaced -around the perimeter of the operating
platform, a derrick structure movably mounted
on the operating platform- and adapt-
ed ‘to be shifted from one drilling
station to another drilling station to drill
through said openings in seauence, a pipe rack
associated with said derrick structure and
mourted in the central portion of said operat-
ing platform, inboard of said derrick structure
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when said derrick structure is drilling mhrough zontal and said denm:k structure is tilted back—
any of said openings and a draw works for wardly and away from thé central portion -of
operating said derrick structure, said draw the operating platform, so that the said derrick

works being movably mounted on said operat- structure overlies the draw works, when the -

ing platform and adaped to be shifted from . derrick structure is drilling through an open-
one drilling station to another drilling station;, ing corresponding to an inclined well.
said draw works being located outboard of said For the Applicant,
derrick structure when said derrick structure is WMATTHEWS, HADDAN & CO.,
drilling through any of said openings. Ohantered ‘Patent Agents,

4. Apparatus according to claim 3, whtn'eln . 31—32, Bedford Street,
said wells are inclined at an angle to athe bori- _ London, w.C2.
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