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armn 56, immediately behind  As shown in Figure 3, the pipe rack, indicated
fork 60. It will be seen that supporting arm diagramatically as 81, in the
particular ar-             56 can be raised from the inoperative position
rangement herein disclosed, is located to one shown in phantom in Figure 9
to the operative  side only the pipe handling device.         5  position
therein shown in solid lines by pres-   The operation of the preferred
embodiment  70             surizing the hydiraulic ram 61.
of the invention will low be described.             Derrick 13 is provided
with a folding walk-    It will the assumed that one vertical well
way 62 pivotally mounted to froward main  and eight slanted or directional
wells are to             structural elements 17 and maintaied in posi-  be
drilled in a marine enviroment. (It will         10  tion by guy wires 63
fastened between the in-  be understood, of course, that more than eight 75
hinged end of folding walkway 62 and the top  directional wells can be
drilled). Platform 1,             of derrick 13.
with guide tubes 17 is properly oriented and               Pipe handling
device 16 comprises a base  established on location.             64 wide
enough for stability and resting par-   It will be noted that the tops of
guide tubes         15  tially on skid unit 12 with one end close to  11
terminate above third deck 9 and below  80         guard 54, and partialy
on stand  16a having  second  deck 8, and that there are flared
a top surfce even with the top surface of skid  mouths 82 on top of guide
tubes 11 above             unit 12, with V-shaped cradle 65, and parallel
third deck 9. Conductor casings 1la are now             links 66 on each
side of base 64 and cradle  inserted into guide tubes 11, the flared mouths
20  65 pivotally mounted to the said base 64 by  82 faciiating entry
thereof, and the conductor 85              means of  67, and top to the
said cradle 65    casings 1la are driven into marine floor 4 as
by means of pins 68. It will be seen that cradle  shown. Second deck 8 is
intended to support              65 is capable of being raised upwardly and
such equipment as mud pumps, mud tanks,              simnultaneously
shifted laterally towards rotary  water tanks and the like (not shown), and
this         25  tabled 14, and vice versa, as shown by the ar-  equipment
may now be placed on said second 90  rows in Figures 12 and 13.
Approximately in  deck 8. The conventional "Christmas trees"
the center of pipe handling device 16, a hy-  (not shown) for well control
are intended to              draulic ram 69 is interposed between base 64
be installed and maintained from the level of              and cradle 65.
The hydraulic cylinder 70 of third deck 9 (or as desired by the operator)
30  ram 69 is pivotally mounted to base 64 by   upon completion of wells.
95              means of pin 71 passing through bracket 72   Drilling
equipment, comprising derrick 13,              seured  to base 64 and
passing through ear  rotary table 14 and draw works 15 mounted
73 on the cylinder 70. The piston rod 74 of  on skid unit 12, pipe handling
device 16, and              ram 69 is pivotally mounted to cradle 65 by
crane 83 are now placed on upper deck 7.          35  means of pin 75
passing through an aperture  Other auxiliary equipment (not shown) such  10
in the piston rod 74 and through brackets 76  as bulk cement storage tanks,
a logging unit,              secured to the cradle 65. The longitudinal
axis  fuel tanks and the like are also placed on upper              of ram
69, when handling device 16 is  deck 7.              fully collapsed as
shown in Figure 13, is pre-    The actual drilling operations are now ready
40  ferably at a slight angle to the horizontal, to  to take place. It will
be noted that upper deck  105               minize the force initially
required to open  7 has number of openings therethrough, each
and extend, the pipe handling device. Pipe sup-  aligned with the
longtudinal axis of one of               ports 77 are mounted in cradle 65
on rollers  the conductor casings lla. These openings are               78,
whereby the said pipe supports 77 are free-  indicated diagrammatically  by
the letters          45  ly movabe in said cradle 65 longitudinally of
"A", " B", " C", "D", "E", " F ", " G ", 110               the pipe
handling device 16. It will be particu-    "H"  and "I" in Figure 3. The
plan of               larly noted that the longitudinal axis of pipe
operation is drill through the central open-               handling device
16 (viZ., the center of cradle  ing A and the vertical conductor casing 11a
65) is in line with the plane in which the longi-  first, as own in Figure
3a, derrick 13 being           tudinal centerline of derick 13 is rotated
as  verical of course. Skid unit 12 is shifted to  115              the
said derrick is tilted from the vertical,  the proper position to align the
opening in ro-              Therefore, regardless, of the angle at which
tary table 14 over opening A, and pipe hand-     derrick 13 is set for
drilling, drill pipe 48 can  ling device 16 and stand 16a are set up in
always be removed from, or passed to the said  front of, and aligned with
derrik 13. In   55  derrick 13 in a straight line.                Figure
3a, "84" represents the longitudinal 120                  Hydraulic lines
79 end 80 communicate be-  center line of pipe handling device 16, and
tween both ends of hydraulic cylinder 70 and  this line passes through the
center o the open-              a remote sourced  pressure hydraulic fluid
ing in rotary table 14 and through the center
(not shown) and are controlled by a remotely   of derrick 13 (i.e., through
the drilling axis           60  situated control valve (not shown) whereby,
the  of derrick 13.) The numeral "85" represents               degree of
extension of hydaulic "ram 69, and  an axis of the opening in rotary table
14 per-               hence the elevation of cradle 65, can be closely
pendicular to line 84. Pipe rack 81 is set up               controlled and
stopped at any desired point,    to one side of pipe handling devce 16. The
Means to rack pipe 48 may be positioned  rectangle 86 reprents
diagrammatically the           65  to either or both sides of pipe handling
device.    horizontal extent of skid unit 12, and the nu- 130
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represents diagrammatically the area  the drilling operation. It should
also be appar-      required for operations with pipe handling de-  ent
from an inspection of Figures 3a through      vice 16 and pipe rack 81. In
the drilling opera-  3i that the particular arrangement of drilling
tion, pipe 48 from pipe rack 81 is readily shift-  equipment, with draw
works 15 outboard der-  5  ed to pipe supports 77 of pipe handling device
rick 13, with derrick 13 slanted backwardly  70       16 and rolled toward
derrick 13 where it is  and away from the center of upper deck 7,
added to the upper string when " making  and with the pipe rack 81 always
approximate-       hole ". Conversely, pipe 48 is readily moved  ly in the
center of upper deck 7 (except when       from the derrick 13 to pipe
supports 77 of  drilling through opening A), the area required  10  pipe
handling device 16 and rolled toward  for upper deck 7 is minimal. This, of
course, 75      pipe rack 81, when "making a trip" (i.e.,  affords a
considerable saving in construction      when removing and breaking down
the drill  costs of platform 1.      pipe string to replace a drill bit.)
The actual    In the actual drilling operating at a particu-
pperations at the derrick will be described  lar drilling station on upper
deck 7, swivel  15  further on. After completion of drilling opera- 40 is
hooked to traveling block 36, and driling  80      tions through opening A,
the " Christmas  proceeds in the customary manner.      tree" is installed
from the level of third deck    Let it now be assumed that it becomes
9.                                            necessary to replace the
drill bit at the bottom         The next well to be drilled in sequence is
of the drill string in the course of drilling a  20 that through conductor
casing 11a registering  directional or slanted well. This means that 85
with opening B. Skid unit 12 is shifted to the  all of the drill pipe 48
must be removed from      position shown in Figure 3b, with centerlines
the hole. The traveling block 36 is raised to      84 and 85 aligned with
the center of opening  bring wheels 41 of swivel 4O adjacent the up-
B. Derrick 13 and base 14a supporting rotary  per portion of openings 1OD,
and arm 104 is 25  table 14 are tilted to the proper angle to align  swung
under bracket 107 to register pin ele-      the drilling axis of derrick 13
and the longi-  ment 106 with a perforation 108. Traveling      tudinal
axis of the operating aperture of rotary  block 36 is lowered slightly to
transfer the      14 with the longitudinal axis of the corre-  weight of
the swivel 40 and kelly 44 to arm      sponding conductor casing ,11a, it
being noted  104, swivel 40 is unhooked from  traveling  30  that the draw
works 15 is adjacent the edge  block 36, and arm 104 is swung to the side
95      of upper deck 7 and that derkk 13 is inclined   of he derrick 13,
carring swivel 40 and kely      backwardly and away from the center of
upper  44 away, all as hereinbefore described. Trave-      deck 7. It will
also be noted that pipe rack  ling block 36 is then lowered, and pipe
eleva-      81 is approximately in the center of upper  tor 45 hooked
thereto, the wheels 49 being 35  deck 7. After pipe handling device 16 and
16a introduced into channels 23 from the bottoms 100      have been placed
in front of derrick ,13, and  thereof. In this connection, it will be
observed      pipe 48 stored on pipe rack 81, the drilling  that channels
23 are flared at their bottoms      operation proceeds, the string of drill
pipe 48  to facilitate entry. Pipe elevator 45, now being      being made
up and broken down as required.  connected to traveling block 36, is placed
over 40  Upon completion of the well, and installation  the top of the
drill string in the well, slips      of the "Christmas tree" at the level
of third  in the pipe elevator 45 are set and the pipe      deck 9, the
skid unit 12 is positioned over  elevator 45 is raised to withdraw a
portion      opening C as shown in Figure 3c, end the  of the drill string.
Usually, several sections of      operations described in connection with
Figure  connected pipe 48 are thus raised above 10-' 45 3b are repeated.
The sequence of drilling  tary table 14, and the bottom end thereof un- 110
proceed clockwise through the remainder of  screwed from the remaining
drill string which      the openings D through I, as shown in Figures  is
held suspended by means of slips in the      3d through 31. It will be
partiularly noted  customary manner. In this regard, it should      that in
drilling the slanted or directional wells  be noted that the top of the
drill string must  5   through openings B through I, as shown in  be
centered in the rotary opening in order that 115      Figures 3b through
3i, the pipe rack 81 is al-  the ships can be propenly set. In slant or
direc-      ways approximately in the center of upper  tional drilling, the
top of the drill string will      deck 7, and that in setting up the drill
pipe  not be centered but will be adjacent the low      48 after completion
of one slanted well and  side of the rotary opening, and must therefore 55
prior to drilling the next slanted well, substan-  be pushed to the center
of the rotary opening. 120      tially only the alingnment of the pipe 48
must  This can be done by means of a hydraulic      be changed, with a
slight shifting or translation  cylinder mounted in the skid unit 12 below
of the pipe 48. When it is realized that thou-  the rotary table 14, the
end of the piston rod      sands of feet of pipe 48 are ordinarily used
having a roller adapted to contact and push 60  in drilling a well, and
that all of this pipe  the top of the drill string to a central position
125      48 may be on pipe rack 81 after completion  in the rotary opening
when the hydraulic cylin-      of one well and prior to starting drilling
of  der is pressurized. Prior to the operation of      the next well, it
should be appreciated that  disconnecting the actions of pipe 48 from the
this minimal handling of pipe between drilling  remaining drill string,
supporting arm 56 is 65  stations affords a very considerable saving in
extended so that fork 60 engages the lower 130           7
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sections of pipe 48, thus pre-  the drill pipe 48 is racked upright in a
conven-  65     venting the same from swinging to the vertical  tional
manner, there being no necessity to lay     when disconnection is complete.
In Figure 8,  the drill pipe 48 down as is required for slant     I show
three connected sections of drill pipe  or directional wells as
hereinbefore described. 5  48 being handled as one piece (called a " thrib-
Drilling operations are now ready to be re-     ble "). Pipe handling
device 16 is in fully ex-  sumed. Traveling block 36 is lowered to per-  70
tended position, and pipe supports 77 are all  mit the wheels 49 of pipe
elevator 46 to clear     adjacent rotary table 14. The bottom of the  the
bottoms of channels 23. Pipe elevator 46     thribble is pushed away from
derrick 13, if  is then unhooked from traveling block 36 and 10  desired
with the aid of a hydraulic cylinder  stored in a convenient place.
Traveling block     (not shown) interposed between the derrick 13  36 is
then raised to a position above openings  75     and the bottom of the
thribble, and is placed  100. Arm  104, carrying the swivel 40, kelly
on that pipe support 77 furthest from rotary  44 and drive bushing 45, is
swung toward the     table 14, and pipe elevator 46 is lowered (see
longitudinally extending guideway 22, and 15  Figure 8). Derrick 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
eves 39, 80     right in Figure 8, supported on pipe support  the elevation
of traveling block 36 being suit-     77, and pipe elevator 46 is lowered
further  ably adjusted for this purpose. Traveling block     until the
upper portion of the thribble rests  36 is then raised to support the
weight of the 20  on a pipe support 77. In this operation, it may  swivel
40, kelly 44 and drive bushing 45 and     be necessary to let pipe elevator
46 leave chan-  to free bracket 107 from pin element 106. Arm  85     nels
23 temporarily to bed the upper portion   104 is then swung away to the
side of the     of the thribble on the pipe support 77. The  derrick 13.
Connection of the kelly 44 to the     thribble, now being in horizontal
position on  drill pipe 48 is made and drilling operations 25  pipe
supports 77, is moved away from derrick  can begin as hereinbefore
described.     13 toward pipe rack 81 and, simultaneously,    WHAT WE CLAIM
IS: -                            90     hydraulic ram 69 may be operated to
collapse    1. A method of drilling at a marine or land     pipe handling
device 16 to the extent that the  site a plurality of slanting wells, said
wells     thribble is on the approximate level of the said  having a
predetermined inclination to the hori- 30  pipe rack 81. The thribble may
now be lifted  zontal and having a predetermined orientation     from pipe
supports 77 and shifted laterally to  with respect to each other,
comprising fabri-  95     the pipe rack 81. Pipe elevator 46 is again
cating a platform  with a plurality of guide     placed over the top of the
drill string and this  tubes, each guide tube corresponding in in-
operation repeated until the entire drill string  clination to the
horizontal and orientation with 35  has been broken down into sections
(thribbles,  one of said wells to be drilled, transporting     as herein
disclosed) and racked on pipe rack  said platform to the site, orienting
and estab- 100     81.                                            lishing
said platform at the site so that the        Let it now be assumed that the
drill bit  axis of each guide tube registers with the axis     has been
replaced. It is now required to rein-  of one of said wells to be drilled,
driving con- 40  stall the string of drill pipe 48 in the well  ductor
casings through the guide tubes into     before further drilling operations
are com-  the site floor and drilling said wells through 105     menced.
The procedure outlined in the preced-  said conductor casings.     ing
paragraph is reversed, the thribbles being   2. The method of drilling at a
marine or     shifted laterally from pipe rack 81 to pipe sup-  land site
according to claim 1, further includ- 45  ports 77 on collapsed pipe
handling device 16,  ing mounting a derrick having a drilling axis     and
then moved toward derrick 13 while pipe  on said platform, and tilting said
derrick to  110     handling  device  16  is  being  extended.  align the
drilling axis thereof with the axis     Pipe  elevator 46  is  lowered  and
con-  of each of said conductor casings in sequence     nected  to  one end
of the  thribble  (if  and drilling said wells through said conductor 50
necessary, being temporarily removed from   casings in sequence.
channels 23) and raised, drawing the thribble.   3. Apparatus for carrying
out the method 115     of drill pipe 48 upwardly into the derrick 13.  of
drilling at a marine or land site according     Supporting arm 56 is
extended to hold the  to claim 1 or 2, comprising, a platform adapt-
thribble on the drilling axis of the derrick 13  ed to be transported to
and established at the 55  until the lower end of the thribble is connected
site, a plurality of guide tubes mounted to the     to the drill string
held suspended in the well.  platform, each guide tube being adapted to 120
Pipe elevator 46 is lowered, lowering the thrib-  correspond in inclination
to the horizontal and     ble and connected drill string, and the sable
orientation with one of said wells to be drilled,     is resuspended in the
conventional manner.  a conductor casing for each of said guide tubes 60
Pipe elevator 46 is disengaged form the drill  and adapted to be driven
through the guide     string, and this procedure is repeated until the
tube into the site floor, and a derrick structure  125     drill string has
been completely made up.   mounted on the platform and adapted to drill
It will be understood that, when derrick 13  through each of said conductor
casings into     is in vertical position, drilling a vertical well,  the
site floor.    [err]           4. The method of drilling at a marine or
land site substantially as hereinbefore de- scibed.        Printed for Her
Majesty's Stationery Office by the Courier Press, Leamington Spa, 1971.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A lAY,
from                     which copies may be obtained.    


