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UNITED STATES PATENT OFFICE 
2,600,761 

OFFSHORE DRILLING MEANS 

Erle F. Halliburton, Los Angeles, Calif. 
Application December 6, 1948, Serial No. 63,831 

(C. 61-46) 14 Claims. 
1. 

This invention relates to offshore drilling 
apparatus, and particularly to drilling rig Sup 
porting means adaptable for positioning over a 
drilling site which may be beneath a large and 
deep body of water. 
Various structures have heretofore been pro 

posed for use in transporting and Supporting 
well drilling equipment in a manner intended to 
be suitable for drilling wells below unprotected 
deep water. Such structures in all cases, how 
ever, either constitute permanent developments 
which may not be moved from the drilling Site 
after drilling operations are completed and which 
are extremely expensive or constitute structures 
which, although transportable after drilling, are 
impractical for the reason that said structures 
provide no satisfactory means for assuring sta 
bility of the structure over the drilling site, either 
against action of the sea, or the wind. In all of 
the proposed designs, the only restraints pro 
vided to resist horizontal movement of the struc 
ture during the action of high waves and high 
winds are vertical members between the primary 
structure and the water bottom. It is self-evi 
dent that as the depth of Water in which the pro 
posed structure is to be used increases, the Width 
of the supporting structure must increase in 
order to provide adequate resistance to upset or 
collapse the drilling platform. Consequently, 
truly deep water drilling requires that a tre 
mendously large and heavy structure be built 
whereby to provide the sufficient base distance, 
and no provision exists in the prior art whereby 
this can be achieved in connection with a reason 
ably compact and light supporting structure. 

It is consequently the principal object of this 
invention to provide a compact, reasonably light 
but strong structure adapted as a drilling plat 
form and adapted to be stably supported over 
drilling sites Submerged under considerable 
depths of water. 
A further object of the invention is to provide 

said structure transportable to and from desired 
drilling sites and adapted to compose its Sup 
porting base over varying areas determined by 
the depth of the water encountered and there 
fore the distance between the base and top. 
Another object of this invention is to provide 

said supporting base which preferably constitutes 
telescoping legs as retracted in relationship to 
the barge or platform itself during transporting, 
but extendible over any drilling site to form a 
base for the platform. 

Still a further object of the invention is to pro 
vide means associated with the supporting struc 
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ture whereby the barge or drilling platform may 
be raised from the surface of the sea, whereby to 
be free of the buffetting action of the sea waves. 
And yet another object of the invention is to 

provide portions of the supporting structure for 
the platform as integrally correlated to assure 
that the platform is supported evenly and is not 
tilted or disturbed from a horizontal plane during 
raising of the platform from the surface of the 
Sea. 

Further objects of the invention will appear 
hereinafter. 
In the drawings: 
Figure 1 is a Side elevational view of a barge or 

drilling platform embodying the present inven 
tion and having its supporting structure or legs 
in position for moving the barge; 

Figure 2 is a top plan view of said barge or 
platform; 

Figure 3 is an end elevational view thereof; 
Figure 4 is a view similar to Figure 3 showing 

the apparatus having its Supporting means or 
legs extending to the botton; 

Figure 5 is another view similar to Figures 3 
and 4 but showing the barge or drilling platform 
raised from the surface of the sea, and showing 
an oil well casing set in the Wellbore; 

Figure 6 is a diagrammatic view showing the 
hydraulic system for controlling the positions of 
the barge supporting structure or legs; 

Figure 7 is a view similar to Figure 6 showing 
the valves thereof in a different position; 

Figure 8 is a further view similar to Figure 6 
showing the valves in yet another position; 

Figure 9 is a longitudinal section of one of the 
legs of the barge supporting apparatus; 

Figure 10 is a transverse sectional view of a leg 
taken on the line 0-10 of Figure 9; 

Figure 11 is a longitudinal sectional view taken 
through one of the hydraulic jacks which con 
trol the position of the barge supporting means 
or legs. 

Figure 12 is a longitudinal sectional view of 
an enlarged lower portion of one of the barge 
Supporting legs. 

Figure 13 is a transverse sectional view taken 
On the line 3-3 of Figure 12 and 

Figure 14 is a plan view of a proposed modifi 
cation of the barge or drilling platform and as 
Sociated apparatus. 

Figure 15 is a side elevational view partly in 
section and partly diagrammatic, showing a mod 
ification of the means for controlling the posi 
tion of the legs. 

Referring to the drawings, the general assem 
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bly of the structure incorporating this invention 
consists in a barge 20 which serves as a drilling 
platform, and is provided with a slot 22 through 
which drilling operations may take place, the 
said barge 2 G supporting a derrick 24 which nay 
or may not be erected prior to the time the barge 
reaches the drilling site. The barge is of course 
of sufficient proportions to contain equipment 
and supplies for drilling wells and operating con 
nected supporting apparatus, as well as ballast 
and trim tanks, and may also be equipped With 
motivating means whereby the barge may be 
driven to a suitable drilling Site. 
Attached pivotally to the barge are a plurality 

of paired telescoping legs 26, shown for clarity 
as 26 and 26a in some views, which form the 
principal supporting members once the barge has 
reached the drilling site. Said legs 26 are ex 
tended by hydraulic means hereinafter to be 
described, whereby the feet 28 connected to the 
lower extremities of said legs 26 rest upon and 
may partially submerge in the bottom below the 
body of water. 
After the said feet have contacted the botton 

and thus with the legs 26 form a supporting base, 
the barge or drilling platform 20 is carried up 
Wardly on said legs from the surface of the Water 
out of the way of the waves, as shown in Figure 
5. Drilling is commenced, and after completion 
thereof and after the casing is set and the Well 
finished, the legs 26 are withdrawn or collapsed, 
settling the barge or platform to the Surface of 
the sea, and the barge then removed from the 
drilling site, it being noticed that the casing. 39 
may clear the barge when said barge is moved 
through the slot 22. 

Referring to the device more specifically, the 
barge 20 constitutes a floating and transportable 
drilling platform with a longitudinal slot 22 
therein and having pairs of telescoping legs 26, 
each leg pivotally attached to the side of the 
drilling platform by brackets 32 which form bear 
ings to support the studs 34 extending from 
bosses. 36. welded or otherwise affixed to the up 
permost section of the legs 26. Additionally Sup 
porting the said legs. 26 are trusses 38 which are 
pivotally attached to straps 38a affixed to the 
barge and which are also welded or otherwise 
connected to the upper sections of the Said legs 
26, it being noted that the pivot line for the 5 
trusses 38 is coaxial with the pivot line for the 
studs 34. 
Above the bosses 36 on the upper sections of 

the legs 26 are studs 42 extending from the leg 
Sections, and to which are pivotally affixed the 
yokes 45 which are connected to piston rods 43 
which lead through the hydraulic jacks, 48 pivot 
ally supported by the posts 5 G, said hydraulic 
jacks 48, being in paired relation and controlling 
the pivoting of the legs 26 with respect to the 
barge 2 in manner to be hereinafter described. 
The legs 26 comprise a plurality of telescoping 

Sections being adapted to extend as best Shown 
in Figure. 9. Each section, said sections forming 
tubes, is provided with Suitable packing means 
52 whereby to prevent the passage of fluid from 
between the sections, and is also provided With 
suitable stops 54 to prevent. Over-extension of the 
legs and stops 55 to prevent over-retraction 
thereof. The cottonmost and Salest Section 53 
of each leg 26 is provided with a head 69, and 
below said head is rotatably carried a pin 62 
carrying a collar 64 from which extends a bracket 
66 carrying rotatably another pin S6 Which Sup 
ports the foot 28, it being noted that each foot 
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4. 
28 is universally supported by each leg 26. It 
will be appreciated that the structure described 
shows but, one form of a universal Connection, 
and that other means might be used, such as ball 
and socket joints and the like. 
Each foot 28 comprises a hollow, pontoon-like 

structure of considerable area, whereby to dis 
tribute the weight of the structure over a Sufi 
cient area to prevent penetration of the leg into 
the botton, and is provided with transverse 
plates 79 and longitudinal plates 2 Which pene 
trate into the bottom thereby to prevent any 
tendency in the feet to slip or skid over the said 
bottom. The top surface of the said feet 28 are 
provided with extending threaded studs 4 which 
are: inoperative when the legs 23 are extended 
but which are adapted to be received in bores in 
fanges 6 upon brackets 8 extending from the 
barge itself when the legs 26 are retracted. Bolts 
80 may be screwed over the studs 14 when said 
legs are so. retracted and thus is provided addi 
tional supporting means for the feet and legs 
during transport of the barge to and from the 
drilling site, it being noted that in hollow condi 
tion the feet 26 themselves serve as, pontoon Slip 
ports at the surface of the Water. 
In the preferred embodiment. Of the invention, 

the extension of the legs 26 and feet. 28 after 
removal of the bolts 80, the positioning of said 
members, and the raising of the barge from the 
surface of the water is all accomplished by hy 
draulic naeans. 
The top of the uppermost section of each leg 

23. is provided with a head 82 and affixed thereto 
is a bearing 84. Which rotatably carries the upper 
most Section of a telescoping tube.86, said tube 
extending through the head 62 and being Con 
nected with a conduit 88. The tube 86 is pro 
vided with packing means. 9), and is adapted to 
telescopically extend in conjunction. With the leg 
26, a.keyWay 92 being provided in said tube co 
acting with Suitable keying means to prevent 
relative rotation between the various sections of 
the tube. The lowermost. Section of the tube 86 

is opens into a three-way selector valve 94 whose 
Operation Will be hereinafter described, and to 
the upper portion of said tube is welded a handle 
96 by Which the tube. may be turned as a unit to 
Control the Said valve 94. The conduit 88 is se 
lectively connected to a Water pump or to an air 
pump, not shown but which may be accommo 
dated on the deck of the barge. 
The valve 9.S. comprises a valve body 98, in 

tegral With the lowermost section of the tube 
86, and set within a valve housing 00 and turn 
able therein. Said valve body is provided with 
a slot 02, a passage fo4 and a passage 06, 
adapted to coordinate for operational purposes 
With a conduit f8 leading through the valve 
housing, with a conduit. ff0, a conduit 2 and 
a conduit f 4. For the purpose of lowering the 
legs 26 and feet 28, the valve body 98 is turned 
to Such position that the passage 06 connects 
With conduit, 4 whereby pumping of water 
through the conduit 88, tube 36, valve body 98, 
paSSage 6 and conduit. 4 passes said fluid 
through a float, valve. If 5 supported within the 
foot 28 into the interior of Said foot 28, The 
foot 25 and various sections of the legs 26 will 
Sink at a Speed the function of the amount of 
Water in each foot 28. Thus, the more water in 
each foot, the faster the foot and leg will sink; 
but if it is desired to slow the rate of sinking, 
air may be pumped through the conduit 88 and 
thereafter througll, the Ingas just set, forth to 
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the foot 28. By means of a gooseneck 8 lead 
ing to ports 20 in the foot 28, water is thus 
expelled from said foot, the foot is rendered rela 
tively more buoyant, and the speed of descent is 
checked. . . . . . . . . . . 

Again the rate of speed of descent may be 
increased considerably where desired by filling 
the legs- 26 themselves with fluid. A conduit 22 
controlled by a valve 24 leads from a fluid pump 
to each leg 26 through a port in the head 82 for 
this purpose. When it is desired to fill a leg 26 
with fluid, the tube, 86 is rotated to turn the 
valve body 98 to a position whereby the passage 
04 registers with the conduit 0, the said con 

duit, 0 leading to a cylinder 26 whereby to 

O 

force a piston carrying a valve 28 outwardly, 
causing said valve to seat in a port in the cham 
ber 13, said chamber 30 normally providing 
egress for fluid within the leg 26. After thus 
closing the leg 26, fluid is forced into said leg 3 
through the conduit 22 and under pressure aids 
in extending same, it being noted that a relief 
valve 3 is provided in the head 82 of each leg 
26 whereby to bleed air from said leg. 
After the foot 28 has reached the bottom, the 

legs. 25 will not have been extended fully, the 
remaining potential extension being available to 
lift the barge or platform 20 from the surface 
of the water. This is done by applying more 
pressure to the fluid from the conduit 22 into 
the leg 26 and as fiuid is forced thereinto the 
legs 26 will extend further, raising the barge 20. 
Such raising of the barge is accomplished under 
the control of the pairs of differential jacks 48 
in nanner to be hereinafter described. 

After the barge has been lifted from the sur 
face of the water and drilling has been completed 
and it is desired to move to a new site, the fore 
going hydraulic System is adapted to assist in 
the raising of the legs and feet. The conduits 
22 are opened to drain, thus relieving the fluid 
pressure within the legs 26 and permitting the 
barge to settle back to the surface of the Water. 
Thereafter, the tube 86, and thus the valve body 
98, is turned to register the passage 04 with 
the conduit 2 So that fluid pressure will force 
the valve 28 to open position with respect to 
the chamber 30, thus permitting free draining 
of the leg 26. It will be noted that by virtue of 
the slot 02 in the valve body 98, the inoperative 
side of the cylinder 26 is permitted to drain 
through a spring-loaded ball valve 32. After 
opening the leg 26, the valve body 98 is again 
rotated, this time again to register the passage 

6 with the conduit 4, whereupon air is forced 
into the tube.86 and into the foot 28, forcing the 
water theirein out through the conduit f8 and 
ports 26. The buoyancy of the said foot will 
cause the sections of the leg 26 to telescope and 
retract to the surface, a draining of the fluid in 
said leg occurring through the chamber 30. It 
will be noted that the provision of the ports f 20 
at the bottom of the feet 28 not only provide a 
suction-breaking means at the bottom of said 
feet but also during the jetting of the Water in 
each foot, provide a means for Washing away ad 
hesive mud, sand, and the like. . When the legs 
25 are fully telescoped and the feet 28 have risen 
to the surface, the bolts 88 are threaded over the 
threaded studs 4, thereby fully supporting the 
feet and legs for transport of the barge. 
The foregoing has described the means asso 

ciated with the legs and feet for extending and 
retracting same. In order to control the angu 
lar disposition of the legs with respect to the 
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6 
barge or platform 20, there is provided, as shown 
partially schematically in Figures 6, 7 and 8, 
pairs of jacks 48, each pair referred to for con 
venience as 48 and 48a, adapted each individually 
to control its respective leg and each pair 
adapted, if desired, to coordinate the pivotal 
movement of facing pairs of said legs 26. As 
heretofore Stated, each jack 48 is itself pivotally 
Supported on a post 50 and connected through a 
piston rod 46 and yoke 44 to the uppermost sec 
tion of each leg 26. Slidable in each jack 48 is 
a piston 34 connected to the piston rod 46. On 
either side of said piston 34 and leading from 
the jack 48 is a divided conduit, the conduit on 
the exterior side of said piston 34 in a jack 48 
leading through one of a pair of two-position 
valve elements 35 and 36a commonly actuated 
in a single valve 38 to an open and closed posi 
tion to the interior side of its matching jack 48a, 
through a conduit 40. Conversely, the divided 
conduit leading from the exterior side of the 
piston 34a in jack 48a passes by conduit f40a 
through the valve element 36c to the interior 
side of the jack 48. The exterior side of the jack 
48 also leads through a conduit 42 to a four 
position Selector valve 44 having three com 
monly actuated valve elements 46, 48 and 50, 
said valve 44 leading in turn to a fluid pump and 
to a reservoir. Similarly, the conduit 42a lead 
ing from the jack 48a leads to a comparable valve 
44a, having valve elements f46a, 48a, 50a and 

Said valve 44a leads to a fuid pump and reser 
voir. Conduits 52 and 52a lead, respectively, 
from the interior sides of jacks 48 and 48d to the 
Valves 44 and 44d. 

Referring to Figures 6, 7 and 8 and particu 
larly to Figure 6 and the jack 48, it will be seen 
that the disposition of the valve elements 46, 
48 and 59 causes fluid to lead from the pump 

to the interior side of the jack 48 and with the 
valve 38 closed, the leg 26 is pivoted to move 
the foot 28 inwardly with respect to the barge 
20 and independently of any other leg including 
its matching leg 26a. Again referring particu 
larly to Figure 7 and the jack 48a, it will be seen 
that disposition of the valve elements 46a, 48a. 
and 5ta pass fluid to the exterior of the jack 
48a, and with the valve 38 closed pivots the leg 
26d. So that the foot 28a moves outwardly from 
the barge 20. 

It is to be noted that in both Figures 6 and 7 
the legs 25 and 26a are actuated independently, 
Since the valve 38 is closed and since no com 
munication exists between jacks through the con 
duits 40 and 4 Ga. In Figure 6 it will be noted 
that due to the disposition of the elements of 
the valve f44a, the leg 26a is locked against piv 
oting. In Figure 7, since communication is pro 
vided between the exterior and interior sides of 
the jack 8 through the valve element 48, free 
and unrestricted pivoting in either direction of 
the leg 26 is permitted. 
Thus it will be seen by Figures 6 and 7 that 

With the valve 38 closed, the valve 44 and its 
duplicate, the valve 44d, permit in the various 
dispositions of their elements an independent 

70 

75 

controlling of the various legs whereby to pivot 
Said legs to move a foot 28 inwardly with respect 
to the barge or outwardly with respect to the 
barge, permit a locking of the leg, or permit a 
free and unrestricted pivoting thereof. 

Figure 8 shows the valve 38 in open position, 
thus providing communication between the ex 
terior and interior sides of matching jacks 48 
and 48a through the conduits 40 and 40a. It 
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is contemplated that such communication Will 
permitted only when the valves 144 and 44d. and 
their elements are in a position which, 
the open position of valve 38, would lock their 
respective jacks, i.e., the position shown of valve 
4a in Figure 6. Since the valve f38 is Open 
and communication permitted between the COIn 
duits (43 and 30a, it will be seen that pivoting 
in either direction is permitted in the legs 26 or 
in the legs 26a, with the proviso that if the leg 
26 be pivoted, a corresponding pivoting illust take 
place in the leg. 26a and such pivoting must be 
in the same direction. 

It will be noted that there has not been shown 
in the drawings the various punps, valves, and 
the like heretofore described in connection with 
the apparatus. Said pumps, valves, and aSSOCl 
ated mechanism may be placed upon the barge 
or platform 20 in any suitable space and en 
closed in, for example, the engine room or a SCP : 
arate control room. In addition to the tuSSeS 
33 and the like for supporting the legs 2S, there 
have been provided various guy Wires or cables 
and the like for the purpose of aiding in stabiliz 
ing the supporting structure. Thus there have 
been provided cables 54 and 56 connected to 
the feet 28 and to winches (not shown) on the 
barge 20, itself which may be used to in part COIl 
trol the angular disposition of the feet 28 upon 
extension of the legs. 26. Moreover, cables. f68 
may be provided connecting. various pairs of feet 
28, to prevent undesired Spreading of the support 
ing structure and to. minimize the danger of col 
lapse thereof. Again, to prevent undesired 
spreading of the feet in a longitudinal direction, ; 
cables so are shown connecting the feet longi 
tudinally. And finally, it Will be appreciated 
that during drilling operations, any suitable brac 
ing member 62, as a bolted-down beam, may be 
provided across the slot 22 to add rigidity to the 
barge or platform. 
In the general operation of the drilling plat 

form or barge, the said barge is transported to 
the drilling site and the feet 28 unbolted. There 
after, to attain the position shown in Figure 4, 
the desired angular disposition of the legs is 
achieved by manipulation of the valves i44 and 
44a and application of fluid pressure to the jacks 
48 and 48a, the valve f38 remaining closed dur 
ing this operation. The legs 26 Inay, then be 
locked in their proper angular dispositions, aS 
shown schematically in Figure 6, with respect to 
the jack 48a. For each leg, the handle 96 is then 
actuated to turn the valve body 98 and fluid is 
pumped through the conduit 88 and on into the 
feet 28 whereby said feet and the legs 26 sink 
to the bottom. Thereafter the valve 38 is opened 
and the valves 44 and 440 being in normally 
locked position, each leg 26 is free to pivot with 
respect to the barge 29, but its matching leg must 
correspondingly pivot whereby the barge may be 
maintained during any pivoting in a horizontal 
plane. Upon assuring that the chamber 30 is 
closed to prevent leakage of fluid fron the legS 
26, fluid is pumped into the said legs 26 and they 
are further extended to lift the barge 28 from 
the surface of the water, it being noted that in 
this operation the legs 26 will pivot Gutwardly 
but each pair in unison as the barge leaves the 
surface of the water. The valve 38 is then closed 
which provides a locking of the various jacks 48 
and 48a and consequently the legs 26, and the 
barge and supporting structure is ready for any 
drilling operations desired. 
After drilling is completed and it is desired to 

move the barge, the valve 38 is first opened and 
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8 
fluid allowed to exit from the conduits 22 where 
upon the legs will partially telescope and the 
barge settle to the Surface of the water. For 
each leg, by the handle 96, the valve body 98 is 
turned to open the chamber 30 and thus vent 
each of the legs 26, and then turned again to 
connect each tube 86 with its foot 28. Air is 
pumped into the feet 28 and their natural buoy 
ancy causes a telescoping of the legs 26 and a 
withdrawal to the barge. The valves 44 and 
f44a are adjusted to enable fluid pressure 
through the jacks 48 and 48a to pivot the legs 
26 to their upright. positions, and the feet 28 
thereupon bolted to the brackets 78, whereupon 
the barge can depart from the completed well. 

It is obvious that various departures from the 
mode of operation above described are available. 
For example, in preparation for drilling, the legs 
on one side of the barge may be extended in a 
substantially vertical position until their feet. 28 
reach the bottom, whereupon the jacks on the 
proper side may be used to dispose said extended 
legs in the desired angular position, after which 
the legs on the other side may be disposed in 
their desired angular positions and thereafter 
lowered until their feet 28 rest upon the bot 
tom. Again, as heretofore noted, judicious han 
dling of the valve means 94 and aSSOciated pumps 
may be used to control the rate of descent or 
even the rate of ascent of the feet 28 and the legs 
28, and descent of the legs 26 may be speeded up 
by introducing fluid into said legs 26 at the Same 
time fluid is introduced into the feet 28. 

Figure 14 shows a modification in the struc 
ture whereby, instead of a long and narrow 
barge, the barge itself is substantially square. In 
the modification shown, the legs and associated 
mechanism are mounted one on each side of the 
barge and the facing legs are integrated in con 
trol just as are the matching legs in the pre 
ferred embodiment. The operation of this modi 
fication, so far as concerns the respective pairs 
of legs, is precisely the same as the operation of 
the more narrowly shaped barge, and like parts 
in the principal embodiment correspond to like 
parts on the modification. The principal advan 
tage of the modification shown is that where the 
well drilling is to be of Such a nature as not to 
require heavier machinery, materials and the 
like, as in shallow well drilling, said embodiment. 
provides a lighter, more compact, and less ex 
pensive structure. 

Figure 15 ShOWS a modification in the struc 
ture. whereby, in order to control the angular dis 
position of the legs 26, a mechanical system is 
used instead of the previously described hydrau 
lic. jack System. Between each pair of legs 26 is 
provided a differential gearing mechanism which 
comprises a conventional gear box 60 containing 
Sun gears 62 and 64 and planetary gears 66 
and 68, said planetary gears 66 and 68 being 
adapted to rotate freely on the shafts 70 and 
12. Carried by the structure is the ring gear 
f4 which engages a pinion 76 affixed to a shaft. 
f78 which has aSSociated with it a brake drum 
80. The shaft 78 is driven by suitable power 
means such as a motor, which is not shown. 
The Sun gear f 62 is keyed to a shaft 82 which 

extends out of the gear box through a brake 
drum 84 into a clutching mechanism f 86. The 
clutching mechanism 86 is controlled by a lever 
88 and operates a shaft 90 to which is affixed 
a bevel gear 92. Said bevel gear 92 engages 
another bevel gear 94 on a shaft 96 supported 
in the bearing structures 98 which are shown 
partially diagrammatically. A reel 200 is carried 
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on the shaft 96 and in turn carries a cable 202 
passing around a sheave 204 and connected on 
opposite sides to the upper portion of the leg 26. 
The sheave 204 is supported by truss means 206 
rigidly affixed to the brackets 32. 

Similarly, the Sun gear 64 is keyed to shaft 
208 passing through brake drum 210 to clutch 
22 controlled by the lever 24. On the other 
Side of Said clutch is a shaft 26 carrying bevel 
gear 2 8 which engages a bevel gear 220 carried 
by the shaft 222. It will be noted that the bevel 
gear 220 is in opposite relationship to the bevel 
gear 218 from that relationship between the bevel 
gears 92 and 94. 
The shaft 222, Supported in the diagrammati 

cally shown bearings 224, carries a reel 226 
which in turn carries a cable 228. The cable 
228 passes around a sheave 230 which is carried 
by the truss 232 and is connected to the leg 26a. 
As with the prior described hydraulic jack 

System, the above mechanical system provides a 
differential means for controlling the angular 
disposition of the legs 26 and 26a in respect to 
the barge. If it be desired to move the leg 26 
independently of the leg 26a, the operator will 
lock the shaft 208 by means of the brake drum 
20, thus rendering the leg 26d. immovable and 
may then apply power in the direction desired 
to the shaft 78. By virtue of the ring gear 74, 
the gear box 60 will rotate, rotating in turn the 
Sun gear 62 and the shaft 82. With the clutch 
i86 engaged, this will drive the reel 200 and thus 
the cable 202 to dispose the leg 26 in its desired 
position. Of course, it is appreciated that it is 
unnecessary during this operation to render the 
leg 26a immovable inasmuch as the clutch 22 
can be disengaged. 

It will thus be seen by the foregoing descrip 
tion that through the differential system de 
scribed, either the leg 26 or the leg 26d may be 
angularly disposed independent of its matching 
leg. As heretofore described, however, it is de 
sirable that means be afforded whereby angular 
movement of one leg be accompanied by an 
equivalent angular movement in the other leg 
as when the barge is ready to be lifted from the 
surface of the body of water over which drilling 
is to take place. This is accomplished by freeing 
the two brake drums 84 and 20 by engaging 
the two clutches 86 and 22, and by simply 
locking the shaft f 78 by means of the brake 
drum 80. In this condition, when fluid is 
pumped into the legs 26 and 26a, in order to 
raise the barge With respect to the surface of 
the body of water, angular movement in either 
one of the legs is accompanied by equal angular 
movement in the other. Thus, when the leg 
2S pivots counterclockwise, the reel 200 will cause 
the shaft f 96 to turn, and through the bevel 
gears 94 and 92, the shaft 82 will likewise 
turn. Through the Sun gear. 62, the planetary 
gears 66 and 68 and the Sun gear f64, the 
shaft 208 will turn in an opposite direction from 
the shaft, 82, and through the bevel gears 28 
and 220, cause the reel 226 to rotate. Rotation 
of the reel 226 drives the cable 228 to cause a 
clockwise pivoting of the leg 26a corresponding 
with the counterclockwise pivoting of the leg 
26. It is, of course, apparent that locking legs 
26 and 26d. in desired angular disposition may 
be accomplished by locking the shafts 82 and 
208 by the brake drums 84 and 20, provided 
that the clutches 86 and 22 are engaged. 
While there has been described what is at 

present considered a preferred embodiment of 
the present invention, it Will be apparent to 
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those skilled in the art that various modifica 
tions and changes may be made without depart 
ing from the essence of the invention, and it is 
intended to cover herein all such modifications 
and changes aS come within the true scope and 
Spirit of the appended claims. 

claim: 
1. A barge for supporting well drilling struc 

ture over a body of water comprising: a barge 
body; telescoping Supporting legs pivotally con 
rected thereto, Said legs, when extended being 
of Sufficient length to lift said barge body above 
the Surface of said water and to provide a base 
in excess of the width of said barge body; and 
an hydraulic System operable to pump fluid 
into Said legs to extend said legs; and air pumps 
Connected to said System whereby to evacuate 
Said fluid from Said legs to permit floating re 
traction thereof. 

2. A barge for Supporting well drilling struc 
ture over a body of water comprising: a barge 
body; pairs of facing extendable legs pivotally 
connected thereto, said legs, when extended, 
being of Sufficient length to lift said barge body 
above the surface of said water and to provide 
a base in excess of the width of said barge body; 
and an hydraulic System operable to pump fluid 
into Said legs to extend said legs. 

3. A barge for supporting Well drilling struc 
ture over a body of water comprising: a barge 
body; extendable Supporting legs pivotally con 
nected thereto, said legs, when extended, being 
of Sufficient length to lift said barge body above 
the Surface of Said water and to provide a base 
in excess of the width of said barge body; and 
hydraulic jacks cooperatively associated with 
Said legs to control the angular disposition of 
said legs in relation to said barge body. 

4. A barge for supporting well drilling struc 
ture over a body of Water comprising: a barge 
body; extendable Supporting legs pivotally con 
nected thereto, Said legs, when extended, being 
of Sufficient length to lift said barge body above 
the Surface of said water and to provide a base 
in excess of the width of said barge body; and 
differential gear linkage cooperatively associated 
With said legs to control the angular disposi 
tion of said legs in relation to said barge body. 

5. A barge for Supporting Well drilling struc 
ture over a body of Water comprising: a barge 
body; pairs of facing extendable legs pivotally 
connected thereto, the legs of each pair having 
each a predetermined angular disposition with 
respect to Said barge body, and being restrained 
each to vary its angular disposition in response 
to any variance in the angular disposition of the 
other; and an hydraulic system operable to 
pump fluid into Said legs to extend said legs to 
provide Supporting structure for Said barge body 
of predetermined base width. 

6. A barge for supporting well drilling struc 
ture over a body of water comprising: a barge 
body; pairs of facing extendable legs pivotally 
connected thereto, the legs of each pair having 
each a predetermined angular disposition with 
respect to Said barge body, and being differen 
tially restrained each to vary its angular dis 
position in response to any variance in the angul 
lar disposition of the other; and an hydraulic 
System operable to pump fluid into said legs to 
extend Said legs to provide Supporting structure 
for said barge body of predetermined base width. 

7. A barge for supporting well drilling struc 
ture over a body of water comprising: a barge 
body; pairs of facing telescoping legs pivotally 
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connected thereto, the legs of each pair having 
each a predetermined angular disposition With 
respect to Said barge body, and being restrained 
each to vary its angular disposition in response 
to any variance in the angular disposition of 
the other, said leg pairs being extendable to 
sufficient length to provide a base of predeter 
mined width for said barge body and to lift 
said barge body from said water; and an hydrau 
lic System operable to pump fluid into Said legs 
to extend said legs. 

8. A barge for supporting well drilling struc 
ture over a body of Water comprising: a barge 
body; pairs of facing telescoping legs pivotally 
connected thereto, the legs of each pair having 
each a predetermined angular disposition. With 
respect to Said barge body, and being differen 
tially restrained each to vary its angular dispo 
sition in response to any variance in the angular 
disposition of the other, said leg pairs being ex 
tendable to sufficient length to provide a base 
of predetermined width for said barge body 
and to lift said barge body from said Water; and 
an hydraulic system operable to pump fluid into 
said legs to extend said legs. 

9. A barge for supporting weil drilling struc 
ture over a body of water comprising: a barge 
body; pairs of facing telescoping legs pivotally 
connected thereto, the legs of each pair having 
each a predetermined angular disposition. With 
respect to said barge body, means adapted to 
restrain each leg to vary its angular disposition 
in response to any variance in the angular dis 
position of the other, said leg pairs being ex 
tendable to sufficient length to provide a base 
of predetermined width for said barge body and 
to lift said barge body from said water, said 
means including differential hydraulic jacks; and 
an hydraulic system operable to pump fluid into 
Said legs to extend said legs. 

10. A barge for supporting well drilling Struc 
ture over a body of water comprising: a barge 
body; pairs of facing telescoping legs pivotally 
connected thereto, the legs of each pair having 
each a predetermined angular disposition with 
respect to said barge body, means adapted to 
restrain each leg to vary its angular disposition 
in response to any variance in the angular dis 
position of the other, said leg pairs being ex 
tendable to Sufficient length to provide a base : 
of predetermined width for said barge body and 
to lift said barge body from said water, said 
means including a differential gear linkage; and 
an hydraulic System operable to pump fluid into 
said legs to extend said legs. 

ll. A barge for supporting well drilling struc 
ture over a body of water comprising: a barge 
body; pairs of facing extendible legs pivotally 
connected thereto, the legs of each pair having 
each a predetermined angular disposition with 
respect to said barge body, and being restrained 
each to vary said angular disposition in response 
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12 
to any variance in the angular disposition of 
the other; and means for extending said legs to 
lift said barge body above said water and to pro 
vide a base for said barge body. 

12. A barge for supporting well drilling struc 
ture over a body of water comprising: a barge 
body; pairs of facing extendible legs pivotally 
connected thereto, the legs of each pair having 
each a predetermined angular disposition with 
respect to said barge body, and being differen 
tially restrained each to vary said angular dis 
position in response to any variance in the angu 
lar disposition of the other; and means for ex 
tending said legs to lift said barge body above 
said water and to provide a base for said barge 
body. 

13. A barge for supporting well drilling struc 
ture over a body of water comprising: a barge 
body; pairs of facing extendible legs pivotally 
connected thereto, the legs of each pair having 
each a predetermined angular disposition with 
respect to said barge body; hydraulic jacks co 
operatively associated with the legs of each pair 
to restrain each leg to vary its angular disposi 
tion in response to any variance in the angular 
disposition of the other; and means for extend 
ing said legs to lift said barge body above said 
Water and to provide a base for said barge body. 

14. A barge for supporting well drilling struc 
ture over a body of water comprising: a barge 
body; pairs of facing extendible legs pivotally 
connected thereto, the legs of each pair having 
each a predetermined angular disposition with 
respect to said barge body; differential gear link 
age cooperatively associated with the legs of each 
pair to restrain each leg to vary its angular dis 
position in response to any variance in the angu 
lar disposition of the other; and means for ex 
tending said legs to lift said barge body above 
said water and to provide a base for said barge 
body. 

ERLE. P. HALLIBURTON. 
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