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11 Claims. 

The present invention relates to marine vessels 
such as floating barges for use in sub-aqueous 
operations and, more particularly, to new and 
improved submersible means for Supporting the 

(C. 61-46) 

operating equipment firmly in position above the 5 
surface of the water during oil drilling operations 
and the like. 
An important object is to provide a floating 

barge with one or more Submersible ground an 

h 

chors having means when the vessel is submerged 10 
to rest on the ground below the Surface of the 
water, to provide a strong, durable base or foun 
dation for firmly supporting above the high-Wave 
level of the water, the superstructure Such as a 
derrick and other large and heavy equipment used 
in deep water oil well drilling and other Subaque 
ous operations. 

Devices heretofore used in drilling oil wells in 
shallow water have not been found practical Or 
efficient for drilling wells in deep water. At pres 
ent, the drilling of oil wells under deep Water is 
usually accomplished by driving a number of 
costly and extra long, thin pilings up to about 
thirty feet above the normal water surface and 
mounting on these pilings a suitable operation 
platform. If after the cost of such a construction, 
it is found that the well is non-productive and 
location must be abandoned, a greater cost is in 
curred in dismantling the parts and removing the 
costly steel piling so as not to create a hazard 
or menace to navigation. Moreover, it is ex 
tremely difficult to drive such long pilings due 
to their slenderness and the Strong Wave action 
to which they are subjected in deep Water. 
Accordingly, a further object is to overcome 

the deficiencies and objectional features found in 
apparatus previously used for deep water drilling 
operations, and includes aSSociating With the 
working platform of a floating barge, a buoyant 
submersible ground anchor having one or more 
tubular columns or tanks slidably and adjustably 
connected to the platform so as to be movable 
vertically relative thereto. Additionally, spuds or 
pilings axially movable in the columns are ar 
ranged to be forced into the ground below the 
water surface to assist in maintaining the an 
chors firmly in a fixed position and prevent lat 
eral swaying or Creeping movement due to Wave 
actions or irregularities in the surface of the 
ground on which the anchor rests, Each ground 
anchor is of sufficient size and shape so that when 
resting on the ground below. the surface of the 
water, it provides ample bearing Surface and sta 
bility for supporting the working platform and 
the heavy drilling or other equipment carried 
thereon. 
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A further object comprehends the provision of 

a new and improved Submersible hollow ground 
anchor having a tubular water-tight column or 
trunk extending upwardly from the bottom there 
of and through its top, and which is of such 
length as to project above the surface of the water 
SO as to support the working platform and its 
a SSociated parts above the water. The bottom 
of the anchor is provided with a tubular sleeve 
extending inwardly into the column and arranged 
to constitute a guide for a Spudor piling arranged 
to be forced into the bottom ground to maintain 
the anchor in a fixed position and prevent the 
Same from skidding, particularly on sloping 
ground. Additionally, means are provided for 
conducting Water or compressed air through the 
bottom, sides and tops of the anchor for the 
purpose of Washing off mud, silt and other sedi 
ment material that might collect on the outer 
Surface of the anchor member and thus facilitate 
the raising of the latter from the ground when 
Such operation is necessary. Further, in order to 
impart additional weight to the submersible 
ground anchor after the same has been gradually 
filled with Water and lowered on the bottom 
ground, Suction means are provided communicat 
ing with the chamber in the anchor for allowing 
mud, Sand, and other heavy material to be 
pumped into the ground anchor so that this heavy 
material will replace the water which may be 
forced out through a suitable pressure valve, and 
thus impart additional weight to the ground an 
chor in order to firmly and securely maintain 
the same in engagement with the bottom ground. 
Other objects and advantages of the invention 

Will become apparent from the following descrip 
tion. When taken in conjunction with the accom 
panying claims and drawings. 

Referring to the drawings in which, for the 
purpose of illustration, are shown several pre 
ferred embodiments the invention may assume: 

Figure i is a side elevational view of an as 
Sembled drilling unit or apparatus constructed 
in accordance with the present invention. 

Figure 2 is a front view of Figure 1 showing 
the entire drilling unit in its floating position. 

Figure 3 is a view similar to Figure 2 showing 
the operating or working platform in its float 
ing position and the buoyant ground anchors 
lowered to engage the bottom ground. 

Figure 4 is a view similar to Figure 3 but show 
ing the Operating, platform and its associated 
parts raised above the water and the anchors 
resting on the ground and in the position the 
parts assume during the drilling operation. 

Figure 5 is an enlarged longitudinal sectional 
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view of a ground anchor and its associated tubular 
column or trunk. 

Figure 6 is a detailed Sectional view showing 
means for releasably maintaining the operating 
platform in a fixed position relative to a ground 
anchor. 

Figure 7 is a sectional view of a modified form 
of a means for locking the platform to a column 
of the ground anchor. 

Figure 8 is a longitudinal Sectional plan view 
taken substantially along the line 8-8 of 
Figure 2. 

10 

Figure 9 is a sectional plan view of a modified 
form of an operating platform showing the Slid 
able guiding connection of the columns therewith. 

Figure 10 is an enlarged detail Sectional view 
of the packing box shown in Figure 5 for receiving 
the Spud Or piling. 

Figure 11 is a detail sectional view of a modi 
fied form of packing box. 

Figure 12 is a detail sectional view of a modi 
fied form of ground anchor. 

Figure 13 is a detail sectional view of a further 
modification of the ground anchor. 

Figure 14 is a side elevation of a modified 
form of a deep water drilling apparatus. 

Figure 15 is a side view of a further modi 
fication of drilling apparatus. 

Figure 16 shows another form the drilling ap 
paratus may aSSume. 

Figure 17 is a modification of a combined Sup 
porting platform and buoyant float which may 
be associated with the apparatus. 

Figure 18 is a detail side elevational view of a 
modified form of ground anchor, and 

Figure 19 is a transverse Sectional view show 
ing the slidable connection of the column and 
ground anchor, disclosed in Figure 18, to One 
Side of an operating platform. 

Referring to the drawings in which like nu 
merals indicate like parts in the Several views, 
there is shown, for the purpose of illustration, 
a floating barge or the like 20 (Fig. 1) constructed 
in accordance with the present invention and 
capable of supporting the necessary heavy equip 
ment used for drilling oil wells into the ground 
under deep bodies of water and other subaqueous 
Operations. The barge 20 includes a combined 
buoyant float and operating platform 2 of such 
Size and shape as to carry thereon the derrick 
22, drill casing 23 and the other equipment 
required for drilling under deep water. The 
buoyant operating platform 2 is provided with 
an elongated slot or bay 24 (Fig. 8) through 
which loosely extends the drilling tube 23 when 
the derrick is in operation. Below the platform 
2, as shown in Figures 1 and 2, may be posi 
tioned four ground anchor members 25, 26, 27 
and 28 (Fig. 8). The ground anchors are pref 
erably formed of metal or other Suitable durable 
material and are hollow SO as to form a buoyant 
compartment or chamber 29 (Fig. 5). Extend 
ing upwardly from the bottom 30 and through 
the top 3 of each anchor member is one or more 
tubular columns or trunks 32 which preferably 
are circular in CrOSS Section and may be welded 
as at 33 to the adjacent inner walls of each of 
the anchor members. 
As shown in Figure 1, a pair of tubular columns 

32 extend upwardly from each of the anchor 
members and loosely through vertically spaced 
guide members 34 and 35 that extend laterally 
from opposite Sides of the operating platform 2 
(Fig. 4). The lower guide members 34 (Fig. 8) 
may each be in the form of a tubular sleeve or 

5 

20 

3. 5 

40 

45 

50 

55 

60 

65 

70 

75 

6. 

4. 
collar having opposed flanges 36 which bear 
against the adjacent side of the platform 2 
and are secured thereto by the bolts 37 (Fig. 1). 
The upper guide members 35 may likewise be 
in the form of sleeves having flanges 38 con 
nected by the bolts 39 to a bracket 40 having a 
base 4f which rests on top of the platform 2 
and may be secured thereto by the bolts 42 
(Fig. 6). A rack bar 43 may be carried by each 
of the columns 32 (Fig. 6) and positioned so as 
to coact With a pawl 44 pivoted as at 45 to a 
housing 46 mounted on the top of the bracket 
40. The pawl 44 at its outer end is preferably 
provided With a Weight 47 So as normally to 
urge the pawl into engagement with the teeth 
of the rack bar. Thus, it will be seen that simple 
and efficient means are provided for raising and 
maintaining the Operating platform in any de 
Sired locked position above the surface of the 
Water. 

Instead of the rack bar and pawl safety ar 
rangement ShoWn in Figure 6, other suitable 
means may be provided for releasably maintain 
ing the Working platform and its associated parts 
in an adjusted and Safe position, such as shown 
in Figure 7. In this figure, a block 48 is slid 
ably mounted in a Substantially U-shaped casing 
49 which is Welded or otherwise suitably con 
nected to the bracket 40. The block 48 at its 
Outer end has teeth 50 which are arranged to 
to moved into locking engagement with the ad 
jacent teeth of the rack bar 43 so as to main 
tain the latter in an adjusted vertical position. 
The inner end of the block 48 is formed with an 
axially disposed T-shaped slot or recess 5f in 
which is mounted the head of a bolt 52 that has 
an externally threaded portion 53 engaging a 
complementary threaded opening 54 in the outer 
closed end 55 of the casing. The outer exposed 
end of the bolt 53 is formed with a polygonal 
portion 56 arranged to be engaged by a suitable 
tool so as to move the teeth 50 of the block 48 
into and Out of locking engagement with the rack 
bar 43. 
AS ShoWn in Figure 9, the tubular columns 32 

that extend upwardly from each of the ground 
anchorS 25, 26, 27 and 28 may be positioned to 
project through Vertical openings 54 formed in 
the operating platform 2 ?, instead of having the 
guide members connected to the sides of the 
Operating platform as previously described. 
Water from any suitable source may be intro 

duced into the chamber 29 of each of the ground 
anchor members through a pipe 55 (Fig. 5) which 
extends through one side of the tubular column 
32 So as to communicate With a main supply pipe 
56 and which is controlled by a valve 57. The 
pipe 56 may be connected to any suitable pump 
ing means, Such as the reversible pump 58 that 
may be Supported by a bracket 59 secured to the 
inner Side of the column 32 and has an inlet 
pipe 60 for conducting river or sea water to 
the pipe 56 under pressure. Jet pipes 6 com 
municate With the Supply pipe 56 and extend out 
Wardly through the bottom, sides and top of each 
of the ground anchor members and are provided 
at their outer ends with nozzles 6', for the 
purpose of Washing off mud, silt and other 
bottom ground Sediment that may collect on the 
outer Surface of the anchor member when the 
latter is Submerged to rest on the ground. Valves 
62 control the flow of the fluid through the pipe 

One or more branch pipes 63 communicat 
ing with the pipe 56 may extend through the wall 
of the column 32 above the ground anchor 25 so 



5 
as to further assist in removal of Sediment from 
the top of the latter. The chamber 29 is com 
pletely cut off from the inside of the column 32 
and can be filled With Water for lowering and 
grounding purposes by the pipe 55 when the Valve 
57 is opened. Further, water can be removed 
from the chamber 29 for raising or lifting the 
anchor member by any Suitable piping Or pump 
ing machinery, such as: the reversible pump 6 
subsequently to be described. Each tubular 
column 32 is Water-tight and may vary as to 
its shape and size. Further, the length of the 
column 32 is such that When its aSSOciated anchor 
25 rests on the ground it Will extend above the 
surface of the water to provide a firm support 
ing foundation for the operating platform 2 
above the Water (Fig. 4). 

It is of the utmost importance in deep Water 
drilling operations to obtain a rigid and Safe 
ground anchor condition especially when using 
the submersible type of ground anchor. For this 
reason, it is essential that each ground anchor 
be-of-sufficient weight and have a lower center of 
gravity in order to facilitate the lowering or 
raising of the same. Accordingly, the inside of 
each hollow ground anchor 25 may have its sides 
and bottom covered. With concrete 64 (Fig. 5) 
or other suitable non-shifting heavy material to 
any suitable height or level above the bottom of 
the anchor member that will impart Sufficient 
buoyancy to the anchor. In order to give ad 
ditional Weight to each of the ground anchors 
after the same has been gradually filled with 
water and lowered onto the bottom ground, 
spaced suction pipes 65 may extend through the 
bottom 30 of each anchor member 25 and con 
municate through a pipe 66 With a combined 
suction and pressure pump 6 that connectS With 
a discharge pipe 68 in the chamber 29. Thus, 
it will be seen that when the reversible pump 
67 functions as a suction pump to draW mud, 
sand and other ground material into the cham 
ber 29, the water previously introduced into the 
chamber 29 through pipe 55 will be forced up 
Wardly and through the one-way pressure Valves 
69 located in the top of the hollow anchor mem 
bers, so as to further increase the Weight of 
these members. The heavy material in the COIl 
partment 29 can be removed to raise the anchor 
members by reversing the operation of the pump 
67 to operate as a pressure pump so that the 
heavy material now in the compartment 29 is 
withdrawn through the pipe 68 and discharged 
from the anchor member through the pipe 65. 
Pump 6 may also operate to Withdraw the Water 
from the chamber 29. 

Extending axially within the column or trunk 
32 is a tubular spud or piling 0 which is pref 
erably formed with a tapered or pointed lower 
end 7 and is movable vertically within the 
column 32 by any suitable means not shown. 
The bottom 30 of each of the anchor members 
is formed with an opening 72 and has extending 
upwardly above the bottom 30 into the chamber 
or buoyance space 29 and in axial alignment 
with the spud 70, a sleeve 73 which constitutes 
a guide for the movable Spud 70 and which is 
formed with a lower annular flange 74 secured 
to the inner surface of the bottom 30 by the 
bolts 75. The sleeve 73 may be also formed with 
an upper. annular flange T6 on which is mounted 
any suitable packing box structure such as the 
spaced metal rings 77 between which are posi 
tioned the flexible packing members 8 that are 
secured together by the threaded bolts 79 extend 
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ing through these members and the flange 6 so 
as to be clamped into position by the nuts 80, in 
order to provide a water-tight seal between the 
spud 70 and the sleeve 3. 
In Figure 11, a modified form of packing box 

is shown in which the sleeve 73 is provided at 
its upper-end with a chamber 8i in which is posi 
tioned the flexible packing 83. The upper end of 
the sleeve T3 has an annular flange 82 to which 
is connected the packing gland 84 by the threaded 
bolts 85 secured in position by the nuts 86. The 
gland 84 has a centrally depending annular 
flange 84' which engages the packing 83 so as 
to force the same in water-tight engagement with 
the spud 70 when the parts are assembled. 

Extending axially within the Spud 70 is a pipe 
87 which at its lower end 88 may be provided 
with one or more outlets 89 which extend through 
the tapered lower end 7 of the spud 0 (Fig. 5). 
The pipe 87 is for the purpose of jetting down or 
jetting up the spud 70 and is movable axially 
with the spud. A supply of water or compressed 
air may be introduced into the pipe 87 from any 
suitable source preferably located in the column 
32. The hollow column or trunk 32 is of Sufficient 
size and diameter as to have mounted therein 
the necessary machinery for operating the vari 
ous parts, and a workman may be lowered into 
the column 32 to control the operation of the 
valves and the pumps. The tubular column 32, 
spud 70 and supply pipe 87 are of extensible 
length in order to be movable with the anchor 
members to the underground surface irrespective 
of the depth of the water in which the barge is 
operating. By reason of the column 32 being 
water-tight, the spud or piling 70 can be forced 
into the bottom ground from any suitable height 
or level inside of the column 32. Consequently, 
the spud 70, if so required, may be forced into 
the ground from a level below the outside Water 
surface. In other words, by reason of the pro 
vision of the hollow water-tight column 32, con 
paratively short and less expensive Spuds or pil 
ings TO can be forced into the bottom ground at 
great depths of water. However, if required, long 
spuds may be forced into the botton ground from 
the top of the column 32 and the Spud may be 
pulled out of the ground from any suitable height 
or level in the column 32. Instead of jetting the 
spud upwardly into the column 32 when it is 
desired to release the anchor memberS from en 
gagement with the ground, in order to move or 
float the barge to another location, the Spud or 
piling O may be of such a length that it can be 
forced below and through the ground anchor 
bottom by another Spud or piling of the same 
cross section in order to form a water-tight joint 
with the sleeve 73 adjacent the stuffing box. 
In order to raise the operating platform 2 

above the surface of the Water, any Suitable 
means may be provided, and, as shown, Such 
means may be in the form of a beam or truss 
structure 9 (Fig. 1) which is nounted on adja 
cent side pairs of columns 32, and each beam 
structure has Suspended therefrom between the 
columns, a sheave 92 through which passes a 
rope or wire 93 which also passes over a sheave 
94 mounted on the top of the Working platform 
2. The flexible Wire or cable 93 is fixed at one 
end and has its opposite end operatively Con 
nected to a winch and motor or other Suitable 
hoisting apparatus 93, for raising or lowering 
the working platform upon operation of the 
winch. 

In Figure 12, a ground anchor 95 is shown so 
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constructed as to have a low center of gravity 
and with the bottom wall 96 of greater thick 
ness than the side wall 97 and the top 98. A 
single tubular column or trunk 99 extends up 
wardly from the inner wall 00 of the bottom 
96 through the closed chamber 0 and is of 
extensible length. So as to extend through and be 
guided by a buoyant Working platform member. 
Figure 13 shows a buoyant anchor member 62 
in which the inner wall of the bottom may be 
downwardly and centrally inclined as at f 03 and 
the side wall f C4 tapered upwardly and con 
nected to the top 5 through which the tubular 
column 6 extends. The anchor members may 
be of any suitable size and shape and formed of 
any Suitable material So as to have a low center 
of gravity in order to insure full buoyancy be 
ing obtained. It will, of course, be appreciated 
that the size of a floating barge is such as to re 
quire the working platform 2 t and the sub 
mersible ground anchors to be of Such size and 
construction as to be capable of Supporting the 
derrick and other heavy and large equipment 
carried by the platform 2, so that the barge may 
be conveniently floated and moved from place to 
place for offshore deep water drilling operations 
and the like. 

In Figure 14, a non-buoyant operating plat 
form 07 has secured thereto one or more de 
pending tubular columns or trunks 08 which are 
Connected at their lower ends to a buoyant and 
Submersible ground anchor G9 having a low 
center of gravity. The columns O8 are of such 
length as to extend above the level of the water 
When the anchors are moved to engage the bot 
tom ground, so as to support and protect the 
Working platform 2 and its associated parts 
against heavy wave action in stormy weather. 
Inside each of the ground anchors 09 and col 
lumns 08 may be fitted a spud f 10 and a piping 
arrangement similar to what is shown in Figure 
5. The single buoyant anchor G9 may be shaped 
as Shown in Figure 17 and provided with a slot 
or bay fil. A derrick or other suitable sub 
aqueous operating member 2 may be mounted 
on a base f 3 Supported by the platform f07, and 
the equipment, after the drilling Operation is 
completed, may be floated and moved to any 
other suitable point of use. 
The form of the invention shown in Figure 15 

is Substantially similar to that shown in Figure 
14, with the exception that instead of a Single 
buoyant anchor, two spaced buoyant anchors 4 
and i 5, are provided which are connected to 
the non-buoyant operating platform 6 by the 
Spaced tubular columns or trunks if T that may 
be substantially similar in construction to the 
column 32 previously described, and which are 
provided with the spuds i? 8 arranged to be forced 
into the ground when the anchors are in the 
lowermost position. The columns T may be 
Stiffened and reinforced by truss members 9 
So as to insure the columns being maintained 
firmly in a fixed and rigid position. A derrick 
or other suitable subaqueous machine 20 may 
have a base 2 arranged to be mounted on the 
platform 6. The assembled type of drilling 
units shown in Figures 14 and 15 can be used 
for deep Water drilling operations where the bot 
ton ground is Substantially parallel. With the nor 
mal Water level above the Same. The grounding 
and floating operations for the units are substan 
tially similar to the parts previously described 
with the exception of the Omission of the guiding 
members 34 and 35. 
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In a unit or combination of units of a floating 

movable and Submersible drilling apparatus for 
off-shore deep water oil drilling operations, the 
buoyant member 2 is, of course, of Sufficient size 
and buoyancy to Support one or more ground 
anchors and in certain instances the ground an 
chors may be made non-buoyant or of Solid and 
heavy material and provided with one or more 
hollow columns or trunk members provided With 
Supply pipes and motors for forcing Water 
through drilled openings in the Solid ground an 
chor, in a manner similar to that shown in Fig 
ure 5, for the purpose of renoving Sediment co 
lected on the outer Surface of the ground anchor. 

Referring particularly to Figures 2, 3 and 4, 22 
indicates the approximate Water level and 23 the 
approximate bottom ground level below the deep 
Water Surface. In Figure 2, the entire drilling 
a SSembly or unit is ShoWn in a floating position 
and may be moved to any Suitable location for 
drilling of under Water ground or for other Sub 
aqueous Operations. The ground anchors are 
guided by the members 34 and 35 and the Spuds 
70, and each may be independently lowered to 
Seek itS OWn ground level. The buoyant platform 
2f now coacts With the anchor members 25, 26, 
27 and 28 to carry the load on the barge. In 
Figure 3, the operating platform 2 and its asso 
ciated parts are in a floating position and the 
Columns 32 and anchor members have been sub 
merged so that the latter are in firm engagement 
with the bottom ground 23. The lowering oper 
ation of the anchor members is accomplished by 
forcing water into the buoyant chamber 29 of 
each of these members (Fig. 5) through the pipes 
55 to party or fully fill the chamber and in such 
amount that these members can be safely low 
ered. In their downward movement the anchors 
are guided by the slidable connection of the col 
umns 32 With the spaced sleeves or sockets 34 
and 35. When the ground anchors rest on the 
bottom ground 23, the spuds 70 are forced into 
the bottom ground to give additional guide to the 
ground anchors and prevent the anchors from 
Inoving or Skidding On sloping ground. When 
the ground anchors are in this position, it may 
be useful to force Water or compressed air or both 
through the bottom jet pipes 6? in order to wash 
away the Soft top Surface of the bottom ground 
and thereby facilitate the lowering of the ground 
anchors onto firmer and more stable ground. 

After the ground anchors are moved and firmly 
maintained in engagement. With the ground Sur 
face f 23 (Fig. 3), the buoyant platform 2 may be 
raised slightly in the Water So as to impose addi 
tional load on the columns 32 and the ground 
anchors 25, 26, 27 and 28, so that each ground 
anchor Will thereby be forced deeper into the 
bottom ground 23 and each anchor will seek its 
OWn level depending upon the firmness and level 
Of the harder bottom ground. When the anchors 
rest on the ground 23, the spuds 70 may be 
forced into the bottom ground. The platform 2 
may now be gradually raised in the water and 
the ground anchors Will automatically obtain 
better seating on firmer bottom ground. By the 

70 

75 

time the platform 2 is raised out of the water to 
the desired height, the ground anchors are on 
Safe, firm ground and the platform 2 may be 
locked by the pawl 44 (Fig. 6) engaging the 
teeth of the rack bar 43, or the sliding block 48 
(Fig. 7) may be used in order to maintain the 
platform and the drilling equipment above the 
level of the Water to efficiently perform the drill 
ing operation at the selected point (Fig. 4). 
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Whenever it is desired to move the drilling 
apparatus to a new drilling site or for any other 
purpose, the anchor members may be raised by 
withdrawing the fluid from the chambers 29 So 
that the parts are moved from the position as 
shown in Figures 3 and 4, to that in Figure 2, 
at a minimum expenditure of time and effort, 
and the apparatus when floated may be moved 
away from the drilling well casing 23 without 
disturbing the same. While the ground anchors 
are preferably made of metal and may be given 
additional weight by adding concrete or other 
heavy material, it will be manifest that the 
anchors may be formed of other suitable mate 
rials or combinations of such materials in order 
to have a low center of gravity and insure full 
buoyancy when the anchors are associated with 
an operating platform for supporting the same. 
In the modification shown in Figure 16, a float 

ing apparatus is provided for imparting greater 
stability to the drilling platform 24 by slidably 
connecting the latter to the ground anchors 25 
by inclined tubular columns or trunks 26 so that 
a much wider base can be obtained when the 
anchors 25 are lowered onto the bottom ground 
23. The platform 24 may be connected to the 
columns 26 by the tubular vertically spaced 
guide sleeves 27 and 28 and provides a firm 
support for the derrick or operating equipment 
29. The platform 24 may be reinforced by 

transverse truss members 30. It will be seen 
that by reason of the downwardly angular spread 
of the columns 26, much greater stability to the 
Working platform 24 can be obtained as com 
pared to a construction in which the columns 
extend vertically and at substantially right angles 
to the ground anchors 25. This type of column 
construction may be used as auxiliary stiffening 
means With the vertical columns 32 previously 
described, and by reason of the angle spread of 
the columns 26 and the side bottom spread of 
-the ground anchors 25, provide a firmer and 
safer drilling condition in rough seas and Winds. 
When so used as auxiliary stiffening means, the 
columns 26 and the ground anchors 25 are 
lowered onto the bottom ground after the 
operating platform 2 has been raised to a de 
sired height above the Water, as shown in 
Figure 4, and when it is required to move the 
drilling unit from one location to another, this 
operation is reversed. 
Any number of anchor members 25 may be 

used and may be arranged in spaced longitudi 
nal transverse pairs or groups of suitable size, 
shape and construction, as the best operating 
conditions may require. Further, any number 
of columns 32 may be associated with each of 
the anchor members and the columns may be 
hollow or Solid. Preferably, the columns are cir 
cular in cross section so as to give less resistance 
to the Wave action of the water and less motion 
to the Working platform during the drilling oper 
ation. It will be noted that each column 32 is 
connected to the anchor member to provide a 
unitary structure and that the column serves as 
means for affording access into the chamber 29. 
Each of the spuds 79 may be clamped or other 
wise fastened inside the column 32 and may be 
raised or renoved. When it is desired to lift the 
anchor from the ground. The ground anchors 
and their tubular col11mns are qually adaptable 
for use to anchor other types of marine vessels 
or devices which require an efficient and positive 
means for firmly maintaining Subaqueous Sup 
porting members in position. 
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10 
In the modified forms of the invention shown 

in Figures 18 and 19, the ground anchor 30 has 
extending upwardly therefrom a tapered tubular 
column 3 which is widest at its base or lower 
end f32. The column 3 is cylindrical or 
curved in cross Sections (Fig. 19) and has ex 
tending outwardly from one side thereof the ver 
tically disposed spaced arms 33 that may be 
welded or otherwise Suitably connected to the 
column, and are provided with laterally disposed 
flanges 34 which slidably engage complementary 
recesses 35 formed by the guide lugs 36. that 
are connected as at 3 to the adjacent side of 
an operating platform 38 of a barge or the like. 
By tapering the column 13 and having its widest 
portion adjacent the ground anchor 30, the col 
umn is made stronger and more rigid than an 
evenly shaped one and also has a lower center 
of gravity. Moreover, by reducing the width of 
the upper end portion of the column, the wave 
action thereon will have less rocking effect on 
the ground anchor f30. While parts of the float 
ing barge are shown bolted or welded together, it 
will be manifest that they may be connected by 
other suitable fastening means such as rivets or 
the like. 

It will be understood that the several forms of 
the invention shown are merely illustrative and 
that the floating barge may be associated with 
various types of equipment for Subaqueous oper 
ations in deep water and with various types of 
marine vessels without departing from the spirit 
of the invention and the Scope of the following 
claims. 

claim: 
1. In a floating barge for Subaqueous Opera 

tions, a buoyant working platform, a Submersible 
ground anchor below the platform and having 
a buoyant chamber therein, a tubular Column 
extending upwardly from the bottom of Said 
anchor and through said chamber and the top 
thereof, said platform having guide means 
through which said column loosely extends, the 
botton of Said anchor having a guide sleeve 
projecting upwardly into said column, a Spud 
extending axially through said column and 
slidably engaging said sleeve, said spud when 
the anchor is submerged to rest on the under 
water ground arranged to be forced into the 
ground to retain the anchor in a fixed position, 
and means for introducing water into the cham 
ber for moving the column and anchor down 
Wardly relative to the platform. 

2. In a floating barge for Suha?ueous opera 
tions as called for in claim 1 including means 
for forcing fluid under pressure against the outer 
sides of the anchor when the latter rests on 
the ground to remove sediment from the anchor 
in order to facilitate raising or lowering of the 
Sane, 

3. In a floating barge for subaqueous Opera 
tions as called for in claim 1 including means 
for introducing fluid under pressure through the 
lower end of the spud for jetting down or jetting 
up the Spud. - 

4. In a floating barge for Subadueous Operar 
tions as called for in claim 1 having means when 
the chamber is filled with water for introducing 
heavy material into the chamber to replace the 
Water, and pressure-operated valve means with 
in the chamber for allowing the water to be 
withdrawn as the heavy material is being in 
troduced into the chamber. 

5. In a floating barge for Subaqueous Opera 
75 tions as called for in claim 1 having spaced pipes 
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in the bottom of the anchor for introducing 
heavy ground material into the chamber to re 
place the water therein, a suction pump con 
municating With the spaced pipes, preSSure Op 
erating means in the top of the anchor and ex 
tending into said chamber for allowing the Water 
to escape therefrom when the heavy ground 
material is pumped into the chamber, and means 
for withdrawing the heavy ground material from 
the chamber. 

6. In a floating barge for Subaqueous Opera 
tions, a working platform, a submersible ground 
anchor below the platform and having a cham 
ber therein, a tubular water-tight column ex 
tending upwardly from the bottom of said anchor 
and through the top thereof, said platform hav 
ing guide means through which said column 
loosely extends, said column being of such length 
as to project above the surface of the water 
when the anchor is submerged and resting on 
the ground, means for releasably maintaining 
the platform in a vertically adjusted position 
relative to said anchor, the bottom of said anchor 
having a guide sleeve projecting upwardly into 
said column, a tubular retaining Spud having 
a closed tapered lower end extending axially 
through said column and slidably engaging said 
sleeve, packing means for forming a water-tight 
seal between the spud and sleeve, means for 
introducing fluid under pressure into said Spud 
and through the tapered end thereof for jetting 
down or jetting up the spud, said spud when 
the anchor is submerged to rest on the under 
water ground arranged to be forced into the 
ground to retain the anchor in a fixed position, 
and a supply pipe in said column and Com 
municating with said chamber for introducing 
Water into the chamber to food the Same. 

7. In a floating barge for Subaqueous Opera 
tions as called for in claim 6 in which the sides, 
top and bottom of the anchor and the wall of 
said column have spaced jet openings, branch 
pipes communicating with the supply pipe for 
conducting fluid outwardly through said jet open 
ings to remove sediment from the outer surface 
of the anchor, an a pump operatively connected 
to the supply pipe for forcing fluid under pres 
Sure through Said pipe. 

8. In a floating barge for subaqueous opera 
tions, a working platform, a submersible ground 
anchor below the platform and having a cham 
ber therein, a tubular column extending up 
wardly from the bottom of said anchor and 
through Said chamber, guide means on Said plat 
form through which said column loosely extends, 
the bottom of Said anchor having a guide Sleeve 
projecting upwardly into said column, a Spud 
extending axially through said column and slid 
ably engaging said sleeve, said spud having a 
tapered lower end provided with at least One 
-opening, a pipe disposed axially in said Spud and 
communicating with said opening for discharg 
ing fluid through the lower end of the Spud, said 
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spud when the anchor is submerged to rest on 
the under-water ground arranged to be forced 
into the ground to retain the anchor in a fixed 
position, a main supply pipe mounted in Said 
column, a pump for forcing water through said 
pipe, a valve control pipe communicating With 
the main pipe for introducing water into Said 
chamber to fill the same, the sides, top and 
bottom of said anchor having spaced jet open 
ings, and branch pipes communicating with the 
main supply pipe and said branch openings for 
conducting fluid through said openings to remove 
Sediment from the Outer surface of the anchor 
so as to facilitate the raising of the anchor from 
the ground or lowering the same into the ground. 

9. In a floating barge for Subaqueous Opera 
tions, a working platform, spaced submersible 
ground anchors below the platform and having 
buoyant chambers therein, each of said anchors 
having spaced pairs of tubular columns extend 
ing upwardly from the bottom and through the 
chamber and top thereof, Said platform having 
guide means through which said columns loosely 
extend, the bottom of each anchor having spaced 
guide sleeves extending upwardly into an ad 
jacent column, a spud axially movable in each 
of said columns and slidably engaging a guide 
sleeve therein, the Spuds When the anchors are 
submerged to rest on the underwater ground 
arranged to be forced into the ground to main 
tain the anchors in a fixed position, and fluid 
Supply means in each of Said columns communi 
cating with its associated chamber for flooding 
the latter to lower the anchor So as to rest on 
the under-water ground. 

10. In a floating barge as called for in claim 
9 in which means mounted on the columns are 
Operatively connected to the platform for rais 
ing the latter relative to the anchors and above 
the Surface of the Water when the anchors are 
submerged to engage the under-water ground. 

11. In a floating barge for Subaqueous opera 
tions as called for in claim 9 including means 
for introducing fluid under pressure through the 
lower end of the Spud for jetting down or jetting 
up the Same. 

CHARLES T. SAMUELSON. 
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