
April 22, 1952 
R. G. WATTS 2,594,105 

SYSTEM FOR GATHERING AND LOADING 
OIL FROM UNDERWATER OIL WELLS 

Filed May 14, 1948 

4177 

_ STORAGE RECEIWNG ZHNK 35 

42 

1'7 I‘ | 

I ll iron, 
""23 RlZG/zard 0., Wm 

INVEN TOR. 

g g Bid/“1M ; A E? ML» 
Q 
‘I: w 
3 F2 AGEZVT 



Patented Apr. 22, 1952 2,594,105 

UNITED STATES PATENT OFFICE 
2,594,105 

SYSTEM FOR GATHERING AND LOADING 
OIL FROM UNDERWATER OIL WELLS 

Richard G. Watts, Dallas, Tex., assignor, by mesne 
assignments, to Socony-Vacuum Oil Company, 
Incorporated, New York, N. Y., a corporation 
of' New York 

Application May 14, 1948, Serial No. 27,084 

(Cl. 137-78) 8‘ Claims. 

This invention relates to the production of oil 
from underwater oil wells and relates more par 
ticularly to the gathering and the loading for 
transportation of oil produced from underwater 
oil wells. 
In the operation of oil wells located on dry 

land, the oil produced from the well may be 
passed directly from the Christmas tree, 1. e., the 
valve and pipe arrangement at the top of the bore 
hole, to storage tanks to await transportation 
via pipe line or tank cars to an oil re?nery. By 
providing su?icient storage capacity to compen 
sate for ?uctuations in the rate at which the oil 
may be transported in the pipe lines or loaded on 
the tank cars, a continuous rate of production 
of oil from the well may be maintained which is 
highly desirable from the standpoints of insur 
ing the maximum total recovery of oil from the 
producing formation, maximum utility of pumps, 
valves, lines, etc., and stability of operation. The 
same considerations with respect to maintaining 
uniform rates of production apply to under 
water, or off shore, oil wells and uniform rates 
of production may be maintained from these 
wells as from wells located on dry land by pro 
viding su?icient storage capacity to compensate 
for ?uctuations in the rate at which the oil may 
be transported to the re?nery. 

However, in the operation of underwater oil 
wells, particular problems of maintaining uni 
form rates of production arise from the peculiar 
nature of the location of the wells. Underwater 
pipe lines leading from the well to the shore are 
di?icult and expensive to lay and other means of 
transportation are economically more desirable. 
Transportation of oil from the Well to the shore 
by means of barges or tankers is economically 
favorable and to be preferred to pipe lines. 
However, where barges are employed, unfavor 
able weather conditions of high waves and winds 
frequently make it impossible to load the barges 
and therefore make it necessary to discontinue 
production or to provide sufficient storage ca 
pacity to handle continuous production for what 
ever may be the maximum period of adverse 
weather conditions. On the other hand, the 
provision of sui?cient storage capacity by means 
of conventional tanks positioned above the water 
on pilings is extremely costly, leaving little to 
choose, from an economic standpoint, between 
transportation by barges and transportation by 
pipe lines. 

It is an object of this method to provide an 
economical method for transporting oil from 
underwater oil wells. It is another object of this 
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invention to provide a method whereby oil from 
underwater oil wells may be economically trans 
ported by barges. It is another object of this 
invention to provide a method for gathering and 
loading oil from underwater oil wells. It is an 
other object of this invention to provide an 
economical system for maintaining continuous, 
production from underwater oil wells. It is an 
other object of this invention to provide an ap 
paratus for gathering and loading oil from un 
derwater oil wells. These and other objects of 
the invention will become apparent from the 
following description thereof. 

In accordance with the invention, oil from an 
underwater oil well is gathered from the well. 
and stored in a storage tank positioned suffi 
ciently below the surface of the water to be un 
affected by wind and surface waves, said tank 
being maintained liquid full at all times, and 
drawing off oil from the storage tank to a trans 
port barge as desired. By maintaining the 
storage tank liquid full at all times with either 
oil, water, or oil and water, and providing suf? 
cient ballast, if necessary, the buoyancy effect of 
the surrounding water is overcome and the stor~ 
age tank is thereby maintained in its underwater 
position. The storage tank is provided with an ‘ 
oil inlet line, an oil outlet line supported at a 
mooring dolphin, and provision is made to per 
mit water to enter or leave the storage tank. 
By providing a storage tank or a plurality of 

storage tanks positioned below the surface of the 
water, sufficient storage capacity may be ob 
tained to handle production from a well for long 

‘periods of adverse weather conditions, when 
loading upon barges would be difficult or impos 
sible, without the necessity and expense of pro 
viding pilings for storage tanks positioned above 
the surface of the water. Further, the dangers 
involved in destruction of above~surface storage 
tanks by high waves or high winds, such as those 
encountered during hurricanes, are avoided. 
The storage tank is positioned su?iciently below 
the surface of the water, such as resting on the 
bottom, to be unaffected by waves and surface 
weather conditions and, by proper anchoring, the‘ 
storage tank will not be susceptible to move 
ment or drifting by underwater currents. 
The storage tank may be of any suitable type, 

such as a cylindrical tank. If desired, an ‘oil 
transport barge, sunk to an underwater position, 
may be utilized as the storage tank. The tank 
may be positioned at the bottom of the body of 
water, where the bottom is hard, or may be per 
mitted to sink into the bottom, where the bottom 
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is soft. If desired, the tank may be positioned 
intermediate to the bottom and the surface of 
the water, although in this case it will be neces 
sary to provide anchoring means to provent the 
tank from rising to the surface where its over 
all speci?c gravity is less than that of the sur 
rounding water, as where it is ?lled with oil, or 
hanging means, such as pilings sunk into the 
bottom, to prevent the tank from sinking to the‘ ‘ 
bottom where its over-all speci?c gravity is 
greater than the surrounding water, as where 
it is ?lled with water. Ballast may be employed 
to maintain the over-all speci?c gravity of the 
tank above the speci?c gravity of the water 
whereby the tank will maintain its position at 
the bottom or sunk into the bottom, or pre 
vented from rising if positioned intermediate to 
the bottom and the surface. Air tanks or the 
like may be provided to maintain the over-all 
speci?c gravity of the storage tank below that 
of the surrounding water whereby the tank will 
be prevented from sinking where it is positioned 
intermediate to the bottom and the surface. 
In operation, oil from the well is passed into 

the storage tank through the oil inlet line, at 
a pressure in excess of the hydrostatic pressure 
of the surrounding water, and the water con 
tained in the tank displaced. If the pressure 
of the well is not in excess of the hydrostatic 
pressure, a pump may be employed to provide 
the necessary pressure. The displaced water 
leaves the storage tank through a water line 
located at the bottom of the tank and this line 
is provided with a valve actuated by change in 
speci?c gravity of the liquid passing through to 
close the line and prevent loss of oil when all 
the water has been displaced. Preferably, a 
mechanically operated valve is also provided on 
the water outlet line to insure that no loss of 
oil is encountered in the event of failure of the 
speci?c gravity operated valve. The oil inlet 
line is provided with a check valve to prevent 
any ?ow of water from the storage tank to the 
oil well. The tank is provided with a pressure 
operated valve to open if excessive pressures 
develop within the tank, thereby preventing 
‘damage to the tank. 

7 Oil is removed from the tank from an oil 
outlet line, supported by a mooring dolphin, to 
a transport barge. Since water has a higher 
speci?c gravity than oil and the oil in the tank 
is at the hydrostatic pressure of the surrounding 
water, the oil may ?ow to the barge without 
the assistance of pumps, where the tank is at 
a su?icient depth. However, the use of a pump 
is desirable, in any case, in order to lessen the 
time required to load the transport barge; Water 
enters the tank, thereby displacing the oil being 
loaded on the barge, and the water may enter 
through the same line through which it leaves 
when displaced by the oil, or it may enter through 
a separate line. The oil outlet line is provided 
with a valve, actuated by change in the speci?c 
gravity of the liquid passing through, to close 
the line and prevent How of Water to the trans 
port barge when all the oil has been removed 
from the tank. Where a separate water inlet 
line is employed, valve means should be provided 
to prevent loss of oil from the tank through this 
line. 

Figure 1 is a plan view, schematically illus 
trating one embodiment of the invention. Fig 
ure 2 is a plan view, in section, schematically 
illustrating a valve which will permit passage 
of water but which will close when oil ?ows to it. 
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4 
Figure 3 is a plan view, in section, schematically 
illustrating a valve which will permit passage of 
oil but which will close when water ?ows to it. 
Referring now to Figure‘ 1, producing platform 

i0 is supported on a plurality of pilesll sunk 
into the bottom 12. Casing Ill from oil well 15. 
extends through the water I6 to platform IE] and 
is capped with the usual arrangement of valves, 
pipes, and gauges commonly referred to as a 
Christmas tree and represented here for purposes 
of simpli?cation as valve I'I. Line [9 leads from 
valve [1 to storage receiving tank 20 positioned 
at the bottom of the body of water and carries 
oil from the well to the tank. Line I9 is pro 
vided with valve 21 which may be any suitable 
type of check valve permitting ?ow of '?uid into 
the tank but preventing ?ow of ?uid from the 
tank back through line H) to the well. Water 
in the tank 29 is displaced by the incoming oil 
and flows from the tank through line 22 to the 
surrounding water. Line 22 is provided with 
valve 24 which permits passage of water but 
closes when oil begins to ?ow through the line. 

Details of valve 25 are schematically illustrated 
in Figure 2. Channel 25 leads to the tank and 
channel 26 leads to line 22. ..Direction of flow 
from the tank is indicated by the arrows. Ball 
2'! has a speci?c gravity between the speci?c 
gravity of oil and water, for example, a speci?c 
gravity of about 0.90 and such speci?c gravity 
may be obtained by hollowing out a suitable 
volume of the interior of the ball, the hole for 
hollowing being preferably plugged thereafter to 
provide a ball having a smooth surface. Water 
flows through the channel 25 and through per 
forated cone-shaped disc 29 to channel 26. While 
water is ?owing through the valve, the ball, being 
lighter than the water, will ?oat and maintain 
its position in the center of the disc 29. However, 
when oil enters the valve, the ball, being heavier 
than the oil, will sink to its position as shown 
by dotted lines in throat 30 thereby stopping the 
flow of oil. - 
Line 22 is also provided with valve 3i in order 

to close line 22 in the event of failure of valve 
24 or to prevent water from entering the tank 
should it be desired to ?ll the tank with air to 
raise it to the surface or otherwise. Valve 3! 
is operated by chain 32 connected to sprocket 
34 mounted on the platform 10. 
Tank 2%} is provided with a liquid level gauge 

35 which may be of the electric resistance'type 
or other suitable type to indicate the level of 
the oil or water in the tank. Connection 36 
leads to indicator 31 mounted on platform in 
whereby the liquid level may be read from the 
platform. Tank 20 is also provided with a pres 
sure operated valve 39 which opens when the 
pressure in the tank exceeds a predetermined 
value in order to prevent damage to the tank. 
Anchor chains 40 and 4| hold the tank be 

tween piles 42 and 44. The pilings 42 and 44 
may also serve the purpose of guiding the tank 
to the surface where the tank is to be ?oated 
for repairs, removal to a new location, etc. Two 
piles have been shown. However, it may be 
desirable to employ a larger number of piles. 
The piles may be driven such that their tops ex 
tend above the surface of the water as shown, 
or their tops may be below the surface of the 
water. 

Oil is removed from tank 28 through line 45 
provided with valve 46. As oil is removed from 
the tank, water enters through line 22, valve 
24 permitting ?ow of water into the tank. Valve 
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46 is of the speci?c gravity operated type and 
will close to prevent ?ow of water into line 
45. Details of valve 46 are schematically illus 
trated in Figure 3. Channel 4'! leads from the 
tank and'channel 48 leads to line 45. Direction 
of flow from the tank is indicated by the ar 
rows. Ball 49 is similar to ball 21 in valve 24 
and will remain in the center of perforated cone 
shaped disc 50 while oil flows through the valve. 
When water ?lls the valve, ball 49 will float to 
the position indicated by dotted lines in throat 
5| stopping the ?ow of water. 
Line 45 leads to the surface to mooring dolphin 

52 supported on a pluraity of piles 54. Prefer 
ably, mooring dolphin 52 is located at a suf 
?cient distance from producing platform I!) to 
reduce ?re hazards by preventing spread of any 
?re from the mooring dolphin to the platform. 
Also, the mooring dolphin is located a sufficient 
distance from the producing platform and the 
piles 42 and 44 to permit loading barge 55 to 
be moored at any position in a circle around the 
mooring dolphin. Pump 56 assists in removing 
oil from the tank and may be powered by a 
diesel, gas, or gasoline engine or by an electric 
motor. The oil from pump 56 goes through 
flexible loading line 51 from swivel 58 to barge 
55. Buoy 59 supports line 51 at the surface of 
the water and drift of the buoy is prevented by 
anchor line 60 held taut by means of weight 
6|. Valve 62, mechanically operated by chain 
54 from sprocket 65, serves the purpose of clos 
ing line 45 when barge 55 has been loaded and 
disconnected from line 51 in order to prevent any 
loss of oil from line 51 by reason of hydrostatic 
pressure on the tank 20. 
Having thus described my invention it will be 

understood that such description has been given 
by way of illustration and example only and not 
by way of limitation, reference for the latter 
purpose being had to the appended claims. 

I claim: 
1. The system for gathering and loading oil 

from an underwater oil well which comprises in 
combination a well head for said well, a storage 
tank positioned underwater at a sufficient depth 
to be unaffected by the moving forces of surface 
conditions of wind and waves, means for trans— 
ferring oil from said well head to said storage 
tank, means associated ‘with said last named 
means for preventing flow of ?uid from said 
storage tank to said well head, means for per 
mitting water surrounding said storage tank to 
enter and leave said storage tank, means asso 
ciated with said last named means for permitting 
said water to enter and leave said storage tank 
but preventing flow of oil therethrough from said 
storage tank, a mooring dolphin, means sup 
ported by said mooring dolphin for transferring 
oil from said storage tank to a loading vessel, 
and means associated with said last named means 
for permitting ?ow of oil from said storage tank 
to a loading vessel but preventing ?ow of water 
therethrough from said storage tank to a load 
ing vessel. 

2. The system for gathering and loading oil 
from an underwater oil well which comprises in 
combination a well head for said well, a storage 
tank positioned underwater at a suflicient depth 
to be unaffected by the moving forces of sur 
face conditions of wind and waves, means for 
transferring oil from said well head to said 
storage tank, means associated with said last 
named means for preventing flow of fluid from 
said storage tank to said well head, means for 
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6 
permitting water surrounding said storage tank 
to enter and leave said storage tank, means as 
sociated with said last named means for per 
mitting said water to enter and leave said storage 
tank but preventing flow of oil therethrough 
from said storage tank, a mooring dolphin, means 
supported by said mooring dolphin for trans 
ferring oil from said storage tank to a loading 
vessel, means associated with said means sup 
ported by said mooring dolphin for permitting 
.?ow of oil from said storage tank to a load 
ing vessel but preventing flow of water there 
through from said storage tank to a loading 
vessel, and valve means associated with said 
means supported by said mooring dolphin for 
starting and stopping flow of ?uid therethrough. 

3. The system for gathering and loading oil 
from an underwater oil well which comprises in 
combination a well head for said well, a storage 
tank positioned underwater at a sufficient depth 
to be unaffected by the moving forces of sur 
face conditions of wind and waves, means for 
transferring oil from said well head to said 
storage tank, means associated with said last 
named means for preventing ?ow of fluid from 
said storage tank to said well head, means for 
permitting water surrounding said storage tank 
to enter and leave said storage tank, means as 
sociated with said last named means for per 
mitting said water to enter and leave said storage 
tank but preventing flow of oil therethrough 
from said storage tank, a mooring dolphin, 
means for transferring oil from said storage tank 
to said mooring dolphin, means associated with 
said last named means for permitting flow of oil 
from said storage, tank to said mooring dolphin 
but preventing flow of Water therethrough from 
said storage tank to said mooring dolphin, and 
means for transferring oil from said mooring 
dolphin to a loading vessel. 

4. The system for gathering and loading oil 
from an underwater oil well which comprises in 
combination a well head for said oil well, a storage 
tank positioned underwater at a sufficient depth 
to be unaffected by the moving forces of surface 
conditions of wind and waves, an oil transfer line 
connecting said Well head and said storage tank, 
a check valve in said oil transfer line to prevent 
?ow of ?uid from said storage tank to said well 
head, a line to said storage tank open to the sur 
rounding water, a valve in said line permitting 
flow of Water through said line to and. from said 
storage tank but preventing flow of oil through 
said line from said storage tank, a mooring 
dolphin, an oil transfer line connected to said 
storage tank and leading to said mooring dolphin, 
a valve in said last named oil transfer line per 
mitting ?ow of oil through said line from said 
storage tank to said mooring dolphin but pre 
venting ?ow of water through said line from said 
storage tank to said mooring dolphin, and a load 
ing line connected at said mooring dolphin to said 
last named oil transfer line. 

5. The system for gathering and loading oil 
from an underwater oil well which comprises in 
combination a well head for said oil well, a 
storage tank positioned underwater at a suf 
?cient depth to be unaffected by the moving 
forces of surface conditions of ‘wind and waves, 
anchoring means associated with said storage 
tank to prevent drifting of said storage tank by 
underwater currents, an oil transfer line con 
necting said well head and said storage tank, a 
check valve in said oil transfer line to prevent 
?ow of ?uid from said storage tank to said well 
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head, a line to said storage tank open to the 
surrounding water, a valve in said line permitting 
flow of Water through said line to and from said 
storage tank but preventing flow of oil through 
said line from said storage tank, a mooring 
dolphin, an oil transfer line connected to said 
storage tank and leading to said mooring dolphin, 
a valve in said last named oil transfer line per 
mitting ?ow of oil through said line from said 
storage tank to said mooring dolphin but pre 
venting ?ow of water through said line from said 
storage tank to said mooring dolphin, and a load 
ing line connected at said mooring dolphin to 
said last named oil transfer line. 

6. The system for gathering and loading oil 
from an underwater oil well which comprises in 
combination a producing platform set on piles, 
a well head for said oil well on said producing 
platform, a storage tank positioned underwater 
adjacent to said platform and at a sufficient depth 
to be unaffected by the moving forces of surface 
conditions of Wind and Waves, means for transfer 
ring oil from said well head to said storage tank, 
means associated with said last named means for 
preventing flow of ?uid from said storage tank 
to said well head, means for permitting water 
surrounding said storage tank to enter and leave 
said storage tank, means associated With said 
last named means for permitting flow of water 
to and from said storage tank but preventing flow 
of oil from said storage tank, a mooring dolphin, 
means for transferring oil from said storage tank 
to said mooring dolphin, means associated with 
said last named means for permitting flow of oil 
from said storage tank to said mooring dolphin 
but preventing flow of Water from said storage 
tank to said mooring dolphin, and means for 
transferring oil from said mooring dolphin to a 
loading vessel. 

7. The system for gathering and loading oil 
from an underwater oil well which comprises in 
combination a producing platform set on piles, a 
Well head for said oil well on said producing plat 
form, a storage tank positioned underwater ad 
jacent to said platform and at a sufficient depth 
to be unaffected by the moving forces of surface 
conditions of wind and waves, an oil transfer line 
connecting said well head and said storage tank, 
a check valve in said oil transfer line to prevent 
flow of fluid from said storage tank to said well , 
head, a line to said storage tank open to the 
surrounding water, a valve in said line permit 
ting ?ow of Water through said line to and from 
said storage tank but preventing flow of oil 
through said line from said storage tank, a 
mooring dolphin, an oil transfer line connected 
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to said storage tank and leading to said mooring 
dolphin, a valve in said last named oil transfer 
line permitting flow of oil through said line from 
said storage tank to said mooring dolphin but 
preventing ?ow of water through said line from 
said storage tank to said mooring dolphin, and a 
loading line connected at said‘mooring dolphin 
to said last named oil transfer line. 

8. The system for gathering and loading oil 
from an underwater oil well which comprises in 
combination a producing platform 'set on piles, a 
Well head for said oil well on said producing plat 
form, a storage tank positioned underwater ad 
jacent to said platform and at a su?icient depth 
to be unaffected by the moving forces of surface 
conditions of wind and waves, anchoring means 
associated with said storage tank to prevent 
drifting of said storage‘ tank by underwater cur 
rents, an oil transfer line connecting said well 
head and said storage tank, a check valve in said 
oil transfer line to prevent flow of fluid from said 
storage tank to said well head, a line to said 
storage tank open to the surrounding water, a 
valve in said line permitting ?ow of water through 
said line to and from said storage tank but pre 
venting ?ow of oil through said line from said 
storage tank, a mooring dolphin, an oil transfer 
line connected to said storage tank and leading to 
said mooring dolphin, a, valve in said last named 
oil transfer line permitting ?ow of oil through 
said line from said storage tank to said mooring 
dolphin but preventing ?ow of Water through 
said line from said storage tank to said mooring 
dolphin, and a, loading line connected at said 
mooring dolphin to said last named oil transfer 
line. 

RICHARD G. WATTS. 
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