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1

". This Invention is an improvement in- founda-
tion structures for derricks and similar towers
erected to drill wells; especially derricks for sink-
ing into the earth, wells to produee- oil; and for
other structural equipment by which oil is ex-
tracted from natural underground deposits.

An important okject of the invention is to pro-
vide a foundation structure for installation upon
the botfom of a lake, river or other body of wa-
ter having considerable depth to facilitate the re-
covery of oil from submarine pools and reservoirs.

Another object is to provide a foundation made
up of framework of special construction; con-
taining members by which the entire strueture,
after assembly can be rendered buoyant and
floated as a unit to the desired location; and so
controlled that it can then easily and quickly be
submerged and securely anchored upon the exact
site where the extraction of the oil from the earth
is to be performed. .

A further object is to provide a foundation so
built that it can, whenever necessary, be de-
tached from the bottom of g body of water; and
transferred without dismounting or taking down
any of its parts, to another location, where it can
be again submerged and embedded in the bottom
as before, so that drilling operations can be
promptly resumed.

The invention in its preferred embodiment is
shown on the accompanying drawings and fully
described herein; but alterations in detail may of
course be adopted without changing the essential
construction wherein the invention resides.

On said drawings:

Figure 1 is a side elevation of a. foundation
structure having the distinguishing features of
the invention.

Figure 2 is a-top plan of the framework and
other parts as they appear just below the fop
deck. : ’ :

Figure 3 is a sectional detail; and o

Figure 4 shows the structure in working posi-
tion with & tower ervected on ifs top.. '

The structure is made up of' a framework
which is shown as generally square or rectangular
but of course may be otherwise shaped. It has
legsrat the corners; each.leg consisting of several
piles 2. The piles are preferably angle beams or
columns of steel, and secured to the lees at the
lower ends: are submersible caissons or tanks 3.
These tanks are surrounded by the piles, and. the
cornerstthereof fit within the angles of the: piles,
as indicated in Figure 8. The tanks.and the legs
are -rigidly attached together by welding arin
some: other manner.. At their lower extremities
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the piles are bevelled off to present points 4, so
that they ean be more easily embedded in the
earth.

The framework is reinforced and stiffened by
cross beams § at the top, and from 2 point at the
required distance from the top down to the upper
ends of the caissons 3. The beams 5 run across
the full width of two opposite faces of the frame-
work, from- the outer side of one leg to the outer
side of the other leg; and the beams on one face
are of course parallel to those of the other fsce.
The ends of the beams § are joined by cross
beams 6, which are attached to' the other two
faces or sides of the framework. The beams 5
and & are affixed to the outside of the legs and
enclose the latter; and the outside beams 6§ are
supplemented - by additional beams § parallel
thereto which are inside the framework and are
also affixed at their-opposite ends to the beams 5.
These additional beams § are made rigid also with
the adjacent piles of the legs 2. Purther; on the
inside of the framework are cross heams 5q¢ af-
fixed at their opposite ends to the inside beams 6,
and beams 5b in line with tlie beams 5¢ con-
necting the inside beams § to the outside beams 6.
The beams 5a and 5b are also secured and made
rigid with the adjacent piles 2 of the legs. As
illustrated, the framework has the cross beams 5,
5z and 5b and 6 at three points in the height
thereof, as well as at the top; ahd the four piles
2 of each leg are thus united. The cross beams
can be joined by welding as indieated at T.

The framework is further strengthened by ver-
tical T-beams 8 attached to both the inner and

; outer cross beams between the legs of the frame-

work; and the cross beams §, 5¢, 5b and 6 are
reinforced by diagonal braces 9. At the top of
the legs is the platform or deck 1%, upon which
the derrick or tower 1 I is erected. :
The structure is also equipped with floats ‘or
pontoons: {2, one movably. enclosed By each of
the legs. The piles 2 surround the pentoons: and
at: the ‘corners thereof are bearings 13 mounts
ing rollers 14 which engage bLoth of the: inner

. angularly arranged faces of the piles- 2. The

floats are hollow and their position is controlled
by cables 15, operated from the deck. | 8, and
fastened at one-end to: the: tops of.the pontoons
as at {6, and at the other end to the botioms
as at 7. Each pontoon has a guide conduit
{8 for the cable to pass:through it. From. the
roints: of ‘attachment {7 on. the hottoms of the
bontoons, the cables run.over grooved roliers (8,
each: mounted in bearings 28 on the:tops of the:
caissons” 8. Each:cable also: passes around a
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drum 2{ supported by the deck 10, holding on
to the drum by friction; so that rotation of the
drum will move the cable and raise or lower the
attached pontoon. The drums are rigidly
mounted on shafts in bearings 22 affized to the
under face of the deck; and on one end of each
of said shafts is a gear 23, which meshes with
a worm 24 on a shaft 25. The various shaits
25 are revolved by a motor 26 mounted on the
underside of the deck, and connected by gearing
27 to shafts 28, which are in turn connected by
gearing 28 to the shafts 25. The shafts 25 and
28 are supported in suitable bearings 3%.

The drums 21 can be independently controlied
by clutches 30 in the line of the different shafts
25. The movable member of each clutch is ac-
tuated by a lever 31 with a catch 32 thereon
to engage a rack 33. The catches are controlied
by handles 34. Hence the height of each pon-
toon can he adiusted. If one side of the deck
is. loaded somewhat heavily, the pontoons on the
other side can be iowered to achieve balance.

The deck 18 also carries an air pump 36 and
a water pump 37. These two pumps are oper-
ated by a motor 38 with separate clutch connec-
tions diagrammatically indicated at 39 for the
pumps. From the water pump 37 lead pipes 40
to each of the caissons 3, running through them
from top to bottom and terminating at the
bottoms in wide nozzles 4i: Thus a stream of
liquid can be forced into the earth at the bottom
of the water under each tank to excavate the
bottom and embed the tank. From the air pump
35 into the caissons 3 run pipes 42 and the various
air and water pipes have valves indicated at 43
and 44 respectively to be operated by hand as
required, so that each caisson can be independ-
ently controlled. Each tank also has a stand
pipe 45 therein which opens through the top
and extends nearly to the bottom. The caissons
ean thus be flooded through the stand pipes and
the water forced out by air driven in by the air
pump, through the pipes 42 entering the caissons
2 near the tops thereof.

wWith this construction, the foundation struc-
ture can be floated by means of the empty tanks
and pontoons to the selected location, and then
sunk into the position shown in Figure 4, till
all the tanks rest on the bottom of the water.
It is stabilized enroute and while sinking by the
pontoons {2. The sinking is effected by flooding
the tanks. This is done by letting water enter
through pipes 45. - The valves 43 in the air pipes
are two-way valves; so that they can be actuated
to vent the pipes 42, disconnecting the tanks
from the pump 35, or to close the vent ports
when the pump 3§ is to force air into the tanks
$ through the pipes 42. When the tanks are
on the bottom, the water pump forces water
through the pipes 40 and nozzles 41 till all the
tanks are securely embedded in the bottom and
the structure-is firm. One or more cf the pipes
can be closed by the valves 43, to operate less
than all the nozzles 41. The structure can after-
wards be raised by forecing air into the tanks so
that: the buoyaney of the structure due to the
empty tanks 3 and pontoons 12 enables it to
float free and be towed to another place of use
if desired.

The bottoms of the caissons may slope down-
ward toward the nozzles 41 as indicated at 48.

When the structure is floated it will be higher
in the water because the tanks 3 will be empty
and the closed water-tight pontoons {2 may be
lowered to increase the buoyancy. As the tanks
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are flooded and sinking begins, the pontoons are
raised to regulate the operation and keep the
deck {0 horizontal. These pontoons are con-
trolled by the power connections and clutches
30 as required.

The design of the valves 43 and £4 need not
pe fully illustrated as-they are: of well known
types. They are accessible from the deck {6,
as the pipes 46 and 42 will be close to or above
the deck ab some points as indicated in Fig-
ure 1.. The tower i is preferably erected only
when the structure is firmly anchored and the
tanks fully embedded in the bottom 4T below
the surface of the water 48. The inlet for the
water pump 37 is shown at 45. It may be a
conduit immersed at one end in the water 48.

The tower {i can also be put up before the
foundation structure is sunk and it can be car-
ried about in upright position on the deck {0
when the structure is towed to a new site, with-
out causing the structure to .capsize or become
top-heavy. . W

Having described my invention, what I belleve
to be new is: -

1. A foundation structure having upright sup-
porting legs, a platform thereon, submersible
caissons secured to the lower ends of said legs,
pontoons movably engaging said legs, and means
for adjusting said pontoons with reference to
said legs, said means comprising cables and pul-
leys therefor, one of said pulleys for each pon-
toon being fixed and mounted adjacent one of
said caissons. :

2. A foundation structure having upright sup-
porting legs, a platform thereon, pontoons ad-
justably engaging said legs, submersible caissons
secured to the lower ends of said legs, -and con-
nections for flooding and emptying said caissons,
the structure having cables and pulleys therefor
to move said pontoons, one of said pulleys for
each pontoon being fixed and mounted adjacent
one of said caissons. :

3. A foundation structure having upright sup-
porting legs, a platform thereon, pontcons ad-
justably mounted on said structure, sald legs
comprising piles surrounding said pontoons to
guide same, means for changing the positions
of said pontoons, and submersible caissons se-
cured to the legs at their lower ends. :

4. A foundation structure according to claim
3 which also has connections for flooding and
emptying said caissons. i

5. A foundation structure according to claim
3 which also has a pipe for each of said caissons,
each of said pipes having one end disposed ad-
jacent the bottom of its respective caisson, and
means for delivering a stream of excavating
liquid from said ends of the pipes.

6. A foundation structure according to eclaim
3 which also has connections for ficoding and
emptying said caissons, and a pipe for each of
said caissons, each pipe having one end disposed
adjacent the bottom of its respective caisson for
delivering a stream of -excavating liquid below
the caissons. : A .

7. A foundation structure according to claim
1 wherein said means also comprises shafts sup-.
ported by said platform, drums coupled to said
shafts, cables connecting said drumds to said
floats, and a power unit coupled to said shafts’
to operate same. . : ;

8. A foundation structure according to claim’
1, wherein said means also comprises shafts sup-
ported by said platform, drums coupled to said
shafts, said cables being connected to said drums.
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and to said pontoons, and a power unit for oper-
ating said shafts, and said caissons have con-
nections for flooding and emptying same and
for directing a stream of excavating fluid from
the bottom of each caisson.

9. A foundation structure according to claim
1, wherein said means comprises, a power unit
and connections mounted on said platform for
operating said cables, the latter being attached
at one end to the tops of the pontoons and the
pontoons having guideway conduits therethrough
to permit the cables to be attached at the op-
rosite ends to the bottom of the pontoons.

10. A foundation structure comprising a frame-
work having upright supporting legs and a plat~
form thereon, a pontoon adjustably engaging
each of said legs below said platform, the legs
each embracing a group of piles surrounding
the respective pontoons, cables for raising and
lowering the pontoons, connections carried by
the platform for operating the cables, a power
unit for said connections, submersible caissons
secured to the legs at the lower ends thereof,
connections for flooding and emptying said
caissons, means for delivering a stream of ex-
cavating liquid from the bottom of each of said
caissons, and pulleys for the cables, one pulley
for each pontoon being fixed and mounted ad-
jacent one of said caissons.

11. The foundation structure according to
claim 10 wherein said framework also comprises
crossbeams and bracing affixed to said legs.

12, The foundation structure according to
claim 10, wherein said piles have the form of
angle beams, and the pontoons have rollers en-
gaging the inner faces of said beams.

13. The foundation structure according to
claim 10, which also has shafts carrying drums
on the platform, a motor carried by the plat-
form to operate the shafts, cables connecting
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the drums to both ends of the pontoons, a pump
and motor therefor supported by the platform,
pipes running from the pump to the caissons,
the pipes from the pump opening through the
hottom of the caissons, and an open pipe in each

- caisson for the admission and expulsion of water

therefrom.

14. A foundation structure comprising g
frame-work having upright supporting legs and
a platform thereon, a pontoon adjustably en-
gaging each of said legs below said platform, the
legs each embracing a group of piles surrounding
the respective pontoons, cables for raising and
lowering the pontoons, connections carried by
the platform for operating the cables, a power
unit for said connections, submersible caissons
secured to the legs at the lower ends thereof,
connections for flooding and emptying said
caissons, and means for delivering a stream of
excavating liquid from the bottom of each of
said caissons, said connections comprising gear-
ing and a clutch for each of said pontoons and
guide pulleys in the frame-work for said cables,
and means for independently controlling each
clutch, the pontoons each having a guideway
through it to permit its cables to be attached
to the top and bottom thereof.

FREDERIC R. HARRIS.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
1,681,533 Gilliano ___..______ Aug. 21, 1928
2,210,408 Henry e _.__ Aug. 6, 1940
2,248,051 Armstrong ______.____ July 8, 1941
2,422,168 Kirby ccccecccanan- June 10, 1947



