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' Clalms

'This invention relates to apparatus ?:'f‘ork drilling

a.well under a-body of .water and-is particularly
directed to a device adapted:for the drilling"of
oil wells in: off-shore-marine locations: = :
In"my .prior application, Serial :No.::730, 337
filed February 24, 1947, now Patent No.:2,472,869,

I have shown and described. .a device for .sup=

porting .one: or. more. well .drilling :rigs: for .com-
mercial exploitation of oil fields known to- exist
under bodies .of water. . The .initial:installation

of such a drillingisland-.entails a .considerable

éxpenditure .of money, and.it is highly :désirable
therefore to have substantial’assurance that oil
will be. found: :in-a -quantity .sufficient: to justify
this:outlay for:such :a large scale program..:: ..

.: Acecordingly; it. is :an .object: of: the present.in-
vention to provide drilling apparatus for proving
territory below: a’-body .of water prior: to. the
drilling .of production: wells. ;. The' present:.:in«
vention contemplatesithe :use of portable equip-

nient - which "may. be floated:to position:on:&

batrge and-then set upright on:bottom.: Well
drilling machinery -carried.ion -such: device is

then:used-to drill-an :exploratory_ well into: the

oil;sands believed: to exist:at: that location. - It

is. conteinplated that:suchias well* willinotvbe -

brought into.production but-that:the information
acquired during the drilling will be of importance
inilater ‘exploiting the: field commereially if the
information. obtained. indicates that commerecial
exploitation:is feasible.. Even:if.oil -in..com-
mercial. quantity_ is. found by such” exploratory
drilling, it .is contemplated that:the well. would
not ‘be . produced, but would be plugged.

It is therefore the prinecipal object of. this in-
ventlon to provide well drilling apparatus suit-
able for:drilling exploratory wells below a body
of water. i

- Another obJect of: th1s 1nvent10n is to prov1de
Wellvdnlhng apparatus including the:framework
adapted to_rest on bottom and -fo-.extend’ up-
wardly -above the water level, the framework
having.a plurality: of vertical tubular members
each’ of which .receives a plunger .in telescopic
relation. ~ The plungers are rigidly connected .at

Wllham J. Travers, Jr La Canada, _Cale ‘as- .
signor to’ Richfield: 0il Corporation, Los. 'An-
geles, Cahf a corpora,txon of Delaware oo

co Apphcatlon June 27 1947, Serlal No. 757 537
i (ClL 255—2)

dr111 string and 1n which the storage of ¢ drill
pipe .during the: operations of going -into. and
comingrout of the hole may: be. accomplished. by
racking:‘the- pipe- in a hor1zonta1 -position-at-a:
location - away -from- the - structural framework-

" in-'order- that-the. off-center-load -imposed: by

10

15

35

: carries a supportmg platform l'l for

40

conventional rackmg methods -may:-be entlrely
eliminated. = -~ . -
.- Other: chects and advantages w111 3 appeai
heremafter Seermeromegees e eemo oo
In the drawings ; s
. 1‘1gure 1-is: a 51de elevatmn illustratmg a pre-
hy the
framework cross -head-. ;nd assom tgd »parts
carried. in. hor1zonta1 position n a floating
barge, : : 3
Figure - 2 > ele
pos1t10n for ;d“1111ng a8 well ;
. Figure:3 is a-view: similar to Figure 218ho
the CIOSS head in; extended posmon

erally- des1gnated lo 1nc1u,
gitudinal tubular members
metrical - relatmn and: . conne

Kooy

prov1ded -with- D nted - ~£00 p1eces I4 adapted
work 10,

cludlng the longltudmal “tubul] ‘
extends’ Jupwardly above the Water level

tional rotary machine assembly: 18T
machine 18 may. be of-any su1tab1e or esu'able

commercial, type and is provxded ‘with rime.
mover; {9-for; rotatmg it at.any desired speed;

© The prime mover. 19 may. ad\(antageouslyr take

45

. their upper:ends by a cross head which is adapted °

o _support -a drill string . depending through -a
rotary machine carried: on:the upper:end of :the
framework: . The cross: head: is: raised: hydrauli<
cally by-introducing fluid: under pressure mto the
tubular: members. E

_-Another object-is to prov1de a devxce for dr111-
ing ‘wells-under-a body of.water, which device
extends -7 minimum distance above -tHe ‘water
level in
dev1ce to: verturn due to wmd loads~ :

“order ‘to reduce the tendency of the 55

'rther obJects of 'this mvention are t pro-‘

50

the -form ,of a -direct current. motor: :

.-At-the upper: end:of :each: of: the: tubula mem-
bers i{.is provided a-sealing device 20 cwhich
may. be: of ‘any suitable;or. desirable ‘type. i The
purpose: of the. :sealing;device 20:ds:to establish
a. fluid-tight: seal :between: the: tubular .imembers
{ i ;:and-plunger: elements 21:which are telescop-=
ieally received within the upper:ends of the mem-
bers: Ll The sealing :device: 20, as shown- in

Figur 5; ‘includes: a-threaded ring.22-connected
to the upper end of each member i1 and. £arrys
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'26. From this description it will be understood
that the cross head joins each of the parallel
plunger ‘members 21 so that they operate as a
single uuit, hereinafter designated as the
carrier 21.

Means are provided for raising and lowering
the carrier 27 with respect to the .structural
framework {I, and, as shown in Figure 5, this
means includes a dam 28 positioned  within each
of the tubular members {f near the lower end
thereof to define a fluid chamber 29 within each
of the tubular members above the location of
the dam 28. One or more side connections 39
is provided to communicate with each-of the
chambers 29. Fluid under pressure is intro-
duced ‘into each of the chambers:29 to raise the
plunger -element 2{. - A-cap 3l may be threaded
over the lower end of each of the plunger ele-
ments 21 to prevent escape of pressure fluid up-
wardly through ‘the - interior -thereof. The cap
31 is provided with 'a-series  of flutes-or bearing
pads 32 which contact the inner wall of the
tubular members {i and thus serve to align the
lower ends of the plunger elements 21 while per-
mitting flow of pressure fluid into the lower
end of the chambers 29. As shown in Figure 5,
the-introduction of ‘pressure fluid into the side
fitting 308 causes pressure to be dapplied below the
plunger elément 21, ‘thereby- raising the' plunger
element 2{ withi'respect to the-tibular member
{1, If desired, a second connection fitting can
be provided for dis¢harge of pressure fluid from

the chamber 29 or the same fitting 80 may be

utilized for this purpose:- In-any event, a com-
mon supply source for pressure fluid is provided
and each of the tubular members Il is connected
to this supply 'so that-an equal force is apphed
at; the lower énd of each of the plunger elements
2
pressure - fluid ‘is exhaUSted from the- chambers
29 and the carrier descends by gravity. '
~Meang‘-are -provided. -for supplymg pressure
fluid’ to ‘the chambers:29,-and, as shown in ‘the
drawmg, this means mcludes a ‘power driven oil
pump 33+ mounted w1th1n an enclosure -34 posi-
tioned ‘at the ‘far’ end “of ‘a floating - barge 35.
Pressure fluid is pumped through: conduits, not
shown; to eonhect with the: inlet hose 36 ‘which
leads to a dlstnbutmg system not shown, carry-
ing’ pressure fluid ‘to’éach of the" chambers: 29.

A-hose’ 36 is prov1ded to permit the barge to

move ‘with the tide while the structural frame-
work 10° remams stationary.: A valve 371’ is shown
connected ‘with the hose 36 and this valve may
be used to regulate the supply of fluid to ‘the
chambers 29. . The valve 31’ is‘represented dia~
grammatically - only; ' and, = if - desiréd, - may -be
positioned within: thie control: house 38 mounted
on: the structural framework {0 near the upper

end thereof.- 'A:foot ramp.3% may be conveniently ::

provided between the control house' 38 and the
barge 35. A return:hose:37.is-shown:and.the
purpose of -this. hose :is to.return fluid from the
chambers 29 :to the pump 33 mounted:on the
barge.: - A hydrauhc accumulator,  hot: shown.
may-be.provided dn conjunction: with ‘the: pump
33:in’order that an: adequate supply of ‘pressure
fluid may-be maintained- at all times so -that
merely by adjusting: thé: inlet” control* valve 37’
and discharge eontrol valve' 40 in the return hose
- 31, the position of the carner 271 with' respect to
the framework 10 may be accurately regulated
and controlled. -

CACQFIL: strlng generally de51gnated A1 1s ‘sus-

perided  from:‘the hydrauhc Totary swivel ‘and

When it is desired to Iower the carrier 21,

4

this in turn is pendently supported from the
cross head structure 24 by any convenient means
such as, for example, the convéntional elevator
links 43 and connector piece 44. The uppermost

_section of the drill string is a kelly 45 which is

non-circular in external configuration and which
extends through drive bushings, not shown, pro-
vided in the rotary table 18 as will be readily

- ‘'understood by those skilled in the art. The lower
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sections of the drill string 41 are composed of
drill pipe of the type shown in the pipe rack
46 carried on the barge 35. The drill string
extends downwardly through the rotary machine
and through a relatively large diameter con-
ductor pipe 471 which carries a shoe 48 in its
lower end extending into.the bottom 15. A bit,
not shown, is provided on the lower end of the
drill string 41. The. conductor pipe 41 extends
through a guide ring 49 positioned centrally of
the structural framework 10 by means of.the
horizontal struts. 13. Mud fluid is delivered into
the -drill string through the hydraulic rotary
swivel 42 and this mud fluid is delivered through
a conventional mud hose .50 conhected at one
end to the swivel 42 and at the other end to a
mud conduit, not shown, extending lengthwise of
the barge 35." A mud pump of any conventional
type,  not shown, is positioned within the: en-
closure 34 and adapted to deliver mud fluid under
pressure through such conduit into the hose %0.
The mud fluid travels downwardly through the
interior of the drill string 41 and returns up-
wardly through the drilled hole around the drill
string ‘into the conductor pipe 471. A lateral
outlet §1:is provided on the conductor pipe: 41
just below the rotary machine 18 and’this out- -
let 51 communicates vig hose 52 with a mud pipe
53 extending longitudinally of the :barge 35.
Mud fluid in the pipe 53 is carried into a settling
basin- 54 provided -in: the barge 35 under the
enclosure 34 from whence the fluid is recu‘culated
by means of the mud pump, not shown.
~In"-operation: the barge -35: :is. employed to
ﬁoat ‘the structural framework {8 and- carrler
21 to the desired location:for drilling a well."
shown ' in 'Figure 1, the overall length of the

~framework (§ and carrier.ﬂ in its retracted posi-

tion is: such -that it may be supported on the
barge 35. When the desired location is reached;
anchor. lines. 55 are-extended from:each end .of
the barge 35 o maintain it in the desired posi-
tion. A winch 56 within the enclosure 34 -is
then used in conjunction with floating cranes,
not shown, to move the structural framework
18 frem the position illustrated in Figure 1 to the
position illustrated in Figure 2. A roller 57 is.pro-
vided. on the .end-of the barge :35 to facilitate
this operation. .. The pointed feet {4 project into
the -bottom {5 -by reason. of. the weight of the
structural framework {0 and carrier 21 and the
shoe48.on the lower. end of: the conductor pipe .
47 is driven 1nto the ‘bottom 15 by-any con-
venient :means..: The oil :delivery ‘and: return
haoses 36 and 81 aré then-connected to the distrih=

. uting’system for:introducing and withdrawing

fluid under pressure from the chambers 29 Wlth-
in:the upper ends:of the longitudinal mémbers
{1, .. The mud hoses 50 and 52 are also connected
for operatlon -An_electric cable 58 is- extended
from the barge in order. that the motor 19 for
driving the. rotary table 18-may be driven from

.the generator 59 provided within the barge en-

" closure 34, Sultable control means for regulat-

mg the speed of the motor |9 are not ‘shown but
may be provided’ “within the” control house ™~ 38.
Guy wires 60 extend from the upper end of the
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structural framework to anchors, not shown,
which are imbedded in the boftom {3, and, in
order that equal tension may be maintained in
the guy wires 68, suitable tie-down devices 61
may be provided on the uppsr end of the
structural framework i89.

A crane 62 is then positioned on the barge 35
for the purpose of transporting the individual
pipe sections from the rack 48 into position below
the cross head structure 24 in order that they
may be added into the drill string as the hole is
deepened. The rotary machine is operated to
turn the drill string 41 and the carrier 27 is low-
ered gradually to permit the bit, not shown, to
deepen the drilled hole. When the ‘cross head 24
approaches the upper end of the structural frame-
work 10, the rotation of the rotary machine i8 is
interrupted and the carrier 27 is lifted to its ex-
tended position as shown in Figure 3. The crane
62 is then utilized to transfer a section of drill
plpe from the rack 46 and this section is connected
into the drill string below the kelly 45. The string
is then lowered to bring the bit into contact with
the bottom of the hole, the rotary machine is
started, mud fluid is delivered into the drill string
and the drilling proceeds in the conventional
manner. When it is desired to withdraw the drill
string from the hole for the purpose of changing
the bit or for any other reason, the rotary ma-

chine is maintained stationary and the carrier 27 :

is raised in order that the drill string may be
withdrawn from the hole section by section. The
crane 62 is employed to move each section of the
drill string when removed and store it on the pipe
rack 46.

After the well has been completed, it may be
plugged by any conventional cementing process
well known in the art. ‘The hoses are then dis-
connected and the winch 56 employed in con-
nection with floating cranes, not shown, to lift
the structural framework {0 and carrier 27 back
on the floating barge 35 as shown in Figure 1.
The barge may then be towed to a néw location
in order to drill another well.

It will be observed that the requirement of
a conventional derrick above water level has
been eliminated. Instead of storing drill pipe
on and within the derrick in accordance with
conventional practice when coming in or going
out of the hole, the pipe is stacked in horizontal
position on the drilling barge 85. Furthermore,
the conventional drawworks is not employed,
and instead the carrier 27 which is hydraulically
operated is used for raising and lowering the
drill string 4i. By means of these important
differences from conventional drilling practice a
lightweight portable drilling unit is provided and
the problem of bracing the tall derrick structure
against wind loads is eliminated.

Having fully described my invention, it is to
be understood that I do not wish to be limited
to the details herein set forth, but my invention
is of the full scope of the appended claims.

I claim:

1. In a device for drilling a well under a body
of water, the combination of: a structural frame-
work adapted to rest on water-covered bottom
and to extend upwardly above the water level,
a rotary machine fixed on the upper portion of
the framework, said framework including a
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plurality of parallel load supporting vertical tu-
bular members, a plurality of parallel plunger
elements each adapted to be received within the
upper end of one of said tubular members in
telescopic relation, a crosshead above the rotary
machine rigidly connected to the upper portion
of each of said plunger elements, the eross-head
and plunger elements comprising a free-stand-
ing unitary carrier movable vertically with re-
spect to the structural framework and thereby
varying the over-all height of the device above
the water level, a hydraulic rotary swivel pend-
ently suspended from the crosshead for stupport-
ing a rotary drill string extending. through the
rotary machine, and hydraulic means whereby
fiuid under pressure may be introduced into said
tubular members to lift the plunger elements si-
multaneously and thereby raise the unitary car-
rier and hydraulic. rotary swivel relative to the
rotary machine.

. 2.'In a device for drilling a well under a body
of water, the combination of: a structural
framework adapted to rest on water-covered
hottom and to extend upwardly above the water
level, a rotary machine fixed on the upper por-
tion of the framework, the framework ineclud-
ing four parallel load supporting vertical: tu-
bular members resting on bottom and defining
the outer boundaries of said framework, four
parallel plunger elements each adapted to be -
received within the upper end of one of said tu-
bular members in telescopic relation, a cross-
head rigidly connected to the upper portion of
each -of said plunger elements above the rotary
machine, the crosshead and plunger elements
comprising a free-standing unitary carrier mov-
able vertically with respeet to the structural
framework and thereby varying the over-all
height of the device above the water level, 5 hy-
draulic rotary swivel pendently suspended from
the crosshead for supporting a rotary drill string
extending through the rotary machine, and hy-
draulic means whereby fluid under pressure may
be introduced into said tubular members to lift
the plunger elements simultaneously and there-
by raise the unitary carrier and hydraulic ro-
tary swivel relative to the rotary machine.

WILLIAM J. TRAVERS, Jr.
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