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[57] ABSTRACT 
An immersible oil fence assembly including alternately 
connected oil fence units and immersible buoys. The 
oil fence units have tubular ?oat means connected to 
in?atable bags of the immersible buoys. By in?ating 
and de?ating the tubular ?oat means and the in?at 
able bags, the oil fence is selectively ?oated and im 
mersed. The buoys are anchored to station the oil 
fence assembly in position. 

12 Claims, 14 Drawing Figures 
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IMMERSIBLE OIL FENCE ASSEMBLY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a selectively immersible oil 

fence assembly, and more particularly to a compara 
tively‘simpleprocess and device for quickly forming a 
selectively immersible oil fence line at desired‘moment 
and allowing the oil fence line to sink so deep in water 
when it is not in use that ships can navigate above the 
oil fence line thus sunk. 

,2. Description of the Prior Art 
During‘loading to and unloading from an oil tanker 

on berth, ‘ata quay or an offshore dolphin, there is a 
risk that oil leaked from the piping for the loading or 
unloading may spread on the water surface to cause 
water pollution. To prevent such risk, an oil fence is 
provided either from the quay side or from the tanker 
‘side, so as to enclose the water surface in the proximity 
of the pipe line for preventing the oil leakage from 
spreading beyond the area defined by the oil fence. If 
such oil fence is a semi-permanent installation provided 
‘in the proximity of a quay or a dolphin, it may disturb 
the navigation of ships and restrict the port function. 
The ‘semi-permanent oil fence may also collide with 
ships and cause damage. The exposure of the semi 
permanent oil fence to rugged sea and weather condi 
tions may shorten its service life. On the other hand, if 
the oil fence‘is temporarily installed and removed for 
each loading or unloading operation, the installing and 
removing work of the temporary oil fence is time con 
suming. Furthermore, temporary oil fences are re 
quired to be ‘simple from the standpoint of operation 
and cost, so that it is dif?cult to ensure reliable protec 
tion against dispersion of oil leakage. 
Therefore, an object of the present invention is to ob 

viate the aforesaid difficulties of conventional oil fence, 
by providing a selectively immersible oil fence assem 
bly, ‘ 

‘ SUMMARY OF THE INVENTION 

According to the present invention, there is provided 
an immersible oil fence assembly, in which a tubular 
floatmeans carrying an elongated ?exible belt member 
is selectively in?ated, so as to selectively form an oil 
fence line by ?oating the ?exible belt member on water 
surface. Upon de?ation of the tubular‘?oat means, the 
entire oil fence line sinks deep in water, so as to allow 
ship navigation above the oil fence line thus sunk. The 
oil fence assembly includes immersible buoys which are 
anchored through ?exible wire rope means, so as to re 
'peatedly produce the oil fence line substantially at a 
predetermined protective zone and to prevent the oil 
fence line ‘from drifting beyond the periphery of the 
protective zone. . 

With the immersible oil fence assembly of the afore 
‘said‘construction, the pollution due to oil leakage is ef 
fectively prevented, while allowing ship navigation 
above the oil fence which is not in use by immersing the 
oil fence assembly deep in water. Accordingly, the risk 
of collision of the oil fence with ships and quay is com 
pletely ‘eliminated. As long as the oil fence is sunk in 
water, it is free from destructive effects of rugged 
weather and wave conditions, so that a long service life 
is ensured. With the oil fence assembly according to the 
prevent invention, an oil fence line can easily be 
formed on the water surface, simply by in?ating the tu 
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2 
bular ?oat means. Thus, the complicated and time 
consuming process of spreading oil fence line, as re 
quired in conventional oil fence device carried by tank 
ers or the like is completely eliminated. ‘ 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a schematic plan view of an immersible oil 
fence assembly according to the present invention; 
FIG. 2 is a schematic elevation ofthe oil fence assem 

bly, taken along the length of the oil fence line; 
FIG. 3 is a perspective view of a buoy, which acts as 

a connector of adjacent oil fence units each consisting 
of a tubular ?oat means and an elongated belt member; 
FIG. 4 is a schematic elevation of another immersible 

oil fence assembly, according to the present invention; 
FIG. 5 is a sectional view of controllable weight 

member to be used in the oil fence assembly of FIG. 4; 
FIGS. 6A and 6B are diagrammatic illustrations, il 

lustrating disposition of an oil fence assembly for a 
quay and an offshore mooring buoy, respectively; 
FIG. 7 is a schematic view of an oil fence assembly 

including an immersible terminal buoy, according to 
the present invention; 
FIG. 8 is a schematic view, similar to FIG. 7, illustrat 

ing the immersible terminal buoy in the sate as im 
mersed in water; 
FIG. 9 is an enlarged view of the immersible terminal 

buoy and related connections; 
FIG. 10 is a schematic plan view of an oil fence as 

sembly forming a closed loop and including two sec“ 
tions which are independently immersible, according to 
the present invention; 
FIGS. 11 and 12 are fragmentary perspective views 

of the oil fence assembly of FIG. 10, illustrating a joint 
portion and a weight member thereof, respectively; and 
FIG. 13 is a diagrammatic illustration of another em 

bodiment of the present invention. I 
Like parts are designated by like numerals through 

out the drawings. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The invention will now be described in detail by re 
ferring to embodiments, astillustrated in the accompa 
nying drawings. 

Referring to FIG. 1, a tanker t is moored to a dolphin 
d to which a submarine piping P is connected. An im 
mersible oil fence assembly according to the present 
invention produces an oil fence line A on water surface 
so as to substantially surround the tanker z. The oil 
fence line A is formed by a plurality of‘oil fence units 
1 which are connected by immersible buoys 2. Each 
immersible buoy 2 is anchored to sea bed by anchors 
3, 3' through wire rope means 4. In the embodiment of 
FIG. I, a pair of ropes 4 are used to connect the im 
mersible buoy 2 to a pair of anchors 3, 3’, but it is possi 
ble to station the immersible buoy at a predetermined 
position by one anchor through one piece of rope. The 
wire rope means 4 can be replaced with any other suit 
able ?exible connecting means, such as a metallic 
chain. In the preferred embodiment of FIG. 1, the wire 
rope means 4 for the immersible ‘buoy 2 at each end of 
the oil fence line A is so disposed as to define an angle 
of about 135° between the ‘wire rope means 4 and the 
direction of the oil fence line A. The wire rope means 
4 for the buoys at intermediate positions of the oil 
fence line A are disposed so as to de?ne a right angle 
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between the wire rope means 4 and the direction of the 
oil fence line A at the buoy 2 to which the speci?c wire 
rope means is connected. Such angular disposition of 
the wire rope means 4 is preferable from the standpoint 
of maximizing the stability of the oil fence line A 
against wind and tide load to the oil fence units 1. 
Each oil fence unit 1 consists of an elongated ?exible 

belt member 6, e.g., an elongated rubber belt, and a 
?exible tubular ?oat means 7 extending along the lon 
gitudinal center line of the belt member 6. Both the belt 
member 6 and the tubular ?oat member should be ?ex 
ible enough to allow the ?oat unit 1 to ?ex along the 
profile of water surface. In the illustrated embodiment 
of the invention, as shown in FIGS. 1 to 3, the tubular 
?oat means 7 consists of a pair of ?exible tubular ?oats 
7 and 7’ secured to the opposite surfaces of the ?exible 
belt member 6. To ensure that the width direction of 
the elongated belt member 6 is held substantially verti 
cally across the water surface, opposite longitudinal 
ends of the belt member 6 are secured to the immers 
ible buoys 2 in vertical posture, as shown in FIG. 3. 
Suitable weight members 5 may be embedded in that 
longitudinal edge of the belt member 6 which is to be 
held in water. 
Referring to FIG. 2, a permanently ?oating pilot 

buoy 9 is disposed in the proximity of that immersible 
buoy 2 which is connected to one end of the oil fence 

_ assembly, and the pilot buoy 9 is connected to the an 
chor 3 of the end buoy 2 through a separate wire rope 
means 10. This wire rope means 10 can be a metallic 
chain, too. In the embodiment of FIG. 2, the wire rope 
means 10 for the pilot buoy 9 is connected to the wire 
rope means 4 of the end buoy 2 of the oil fence assem 
bly. The pilot buoy 9 carries an air valve-coupling ll 
communicating with the end buoy 2 of the oil fence as 
sembly through a ?exible air pipe 8. This coupling 11 
includes an air valve and controls the air ?ow into and 
out of the immersible oil fence assembly, so that the 
coupling 11 must always be kept above water surface 
or must be watertightly closed by a suitable lid so as to 
selectively be opened for the air ?ow control. 

Let it be assumed that the immserible buoys 2 and 
the tubular ?oat means 7 of the oil fence assembly are 
de?ated and the entire assembly rests on sea bed, as 
shown by phantom lines in FIG. 2. A lighter 12 carrying 
an air source, e.g., an air pump or a compressed air 
tank, berthes the pilot buoy 9 to connect the air source 
to the air valve-coupling 11 for feeding air into the im 
mersible buoys 2 and the tubular ?oat means 7 of the 
oil fence assembly, through the ?exible air pipe 8. 
Thereby, the buoys 2 and the ?oat means 7 are in?ated, 
and when the buoyancy acting on them reaches a cer 
tain predetermined level, i.e., in excess of the total 
mass of the oil fence assembly, the entire oil fence as 
sembly moves up to the water surface, so as to define 
the aforesaid oil fence line A. In this case, the air to be 
delivered to the oil fence assembly through the air 
valve-coupling 11 should preferably be pressurized to 
the extent necessary for overcoming the hydraulic pres 
sure acting on the tubular ?oat means 7 and the im 
mersible buoys 2. i 

In the embodiment, as illustrated in FIGS. 1 to 3, it 
should be noted that the air valve-coupling 11 is pro 
vided only at one end of the oil fence assembly. With 
such arrangement, upon in?ation of the tubular ?oat 
means 7 and the immersible buoys 2, the oil fence as 
sembly may smoothly move to the water surface from 
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4 
the coupling side end thereof, while upon de?ation of 
the ?oat means 7 and the buoys 2, the oil fence assem 
bly smoothly sinks starting from the end opposite to the 
air valve-coupling l 1. If two or more couplings and two 
or more valves are provided, air may inadvertently be 
entrapped at intermediate portions of the tubular ?oat 
means, so that it becomes difficult to effect smooth 
sinking of the oil fence assembly. 

Instead of being secured to the pilot buoy 9, the air 
valve-coupling 1 1 for the ?exible air pipe 8 may be pro 
vide at the dolphin d or a port quay. 

If the ?exible air pipe 8 is strong enough, the pipe8 
itself may serve as a wire rope for connecting the pilot 
buoy 9 to the anchor 3, so that the separate wire rope 
means 10 for the pilot buoy may be dispensed with. On 
the other hand, if the ?exible air pipe 8 is not so strong 
as to hold the pilot buoy 9 by itself, the ?exible air pipe 
8 should preferably be twined about the wire rope 
means 4 and 10 to supplement its strength. 
Each of the'immersible buoys 2 includes an in?atable 

air bag 14, as shown in FIG. 3. The tubular ?oat means 
7 of the adjacent ?oat-units 1 are connected through 
the air bag of the immersible buoy 2 located therebe 
tween. The ?exible air pipe 8 extending from the air 
valve-coupling 11 carried by the pilot buoy 9 is termi 
nated at the air bag 14 ofrthe end buoy 2 of the oil fence 
assembly, which air bag 14 acts as the terminal of the 
tubular ?oat means 7 of the oil fence assembly. If two 
?exible tubes are used to form the tubular ?oat means 
7, as shown in FIG. 2, the immersible buoys 2 located 
at intermediate portions of the oil fence assembly may 
have a unitary air bag communicating with the two tu 
bular ?oats in common or a pair of separate air bags 14 
connected to the two tubular ?oats at opposite sides of 
the belt member 6, respectively. 
FIG. 3 illustrates an immersible buoy having a unitary 

air bag. The buoy 2 has a perforated casing 13 housing 
an in?atable air bag 14 made of ?exible material, such 
as rubber. Two tubular ?xtures 15 are secured to one 
side wall of the perforated casing 13 so as to communi 
cate with the inside of the air bag 14, while two other 
tubular ?xtures 16 are secured to the opposite side wall 
of the perforated casing 13 so as to communicate with 
the inside of the air bag 14. The two tubular fixtures 15 
or 16 may be connected to the two tubular ?oats 7 and 
7' of the corresponding ?oat units 1, respectively. If the 
tubular ?oat means 7 of each ?oat unit 1 consists of 
only one tubular ?oat 7, the immersible buoy 2 may 
have two tubular ?xtures, one on each of the opposite 
walls thereof. In the case of the immersible buoy 2 at 
either one of the longitudinal ends of the belt member 
6, those tubular fixtures which are not used for the ?oat 
units 1 or the ?exible air pipe 8 are airtightly plugged. 
An eye-ring 17 is integrally formed with the bottom 

wall of the perforated casing 13 of the immersible buoy 
2, as shown in FIG. 3. One or two wire rope means 4 
are swingably connected to the eye-ring 17 for con 
necting the immersible ?oat 2 to the anchor 3 or an 
chors 3, 3' associated thereto. 
As described in the foregoing, with the immersible oil 

fence assembly according to the present invention, the 
oil fence line can easily be sunk under water simply be 
de?ating the tubular ?oat means and the buoys, so as 
to provide for free navigation of ships above the oil 
fence assembly thus sunk. When protection of water 
surface by the oil fence assembly is necessary, it can 
easily be brought up to the water surface simply by in~ 
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?ating the tubular ?oat means and the immersible 
buoys. 
FIG. 4 shows a modi?cation of the oil fence assembly 

of FIGS. 1 to 3, in which a controllable weight member 
is added for ensuring smooth sinking and ?oating oper 
ation. In FIG. 4, a plurality of oil fence units 1 are inter 
connected by immersible buoys 2 which are connected 
to anchors 3 through wire ripe means 4. The construc~ 
tion of the immersible buoy 2 and the oil fence unit I 
is substantially identical with that as described in the 
foregoing by referring to FIGS. 1 to 3. To in?ate and 
de?ate air bags of the buoys 2 and ?exible tubular ?oat 
means 7 of the oil fence units 1, air is forced into or re 
moved from the oil fence assembly through a ?exible 
air pipe 18, in the same manner as the preceding em 
bodiment. A controllable weight member 18 secured to 
an intermediate point of the wire rope means 4 con 
necting the far end buoy 2, as seen from the ?exible air 
pipe 8, to the associated anchor 3. In the embodiment 
of FIG. 4, the controllable weight member 18 consists 
of an immersible buoy which is substantially identical 
with the buoy 2 between the adjacent oil fence units 1, 
except that the controllable weight member 18 does 
not have any tubular ?xture but has a top air passage 
20 formed at the top portion of outer housing of the 
buoy so as to communicate with the inside of an air bag 
thereof. The immersible end buoy 2, to which the con 
trollable weight member 18 is connected through the 
wire rope means 4, also has a top air passage 20 similar 
to that of the controllable weightmember IS. The top 
air passage 20 of the end buoy 2 is connected to the top 
air passage 20 of the controllable weight member 18 
through a ?exible end air hose 19, as shown in FIG. 4. 
When the toil fence assembly of this embodiment is 

a?oat on water surface, the controllable weight mem 
ber 18 is held between the water surface and the 
ground level below the water, at a position ‘lower than 
any of the immersible buoys 2 and the oil fence units 
1. When it is desired to cause the oil fence assembly of 
FIG. 4 to sink, the air in the air bags of the immersible 
buoys 2 and the tubular ?exible float means 7 is re 
leased through the ?exible air pipe 8 by opening a suit 
able control valve (not shown). It should be noted here 
that, since the controllable weight member 18 is held 
at the lowest level of the entire oil fence assembly, the 
air in the weight member 18 is released at ?rst. Accord 
ingly, the buoyancy acting on the controllable weight 
member 18 is reduced at ?rst, so that the far end of the 
oil fence assembly, as seen from the ?exible air pipe 8 
begins to sink at ?rst, so as to cause an upward slope 
in the tubular ?oat means 7 from its far end toward the 
?exible air pipe 8. Such upward slope ensures smooth 
sinking ofthe entire oil fence assembly, because it elim 
inates the risk of entrapping air at any intermediate 
portion of the tubular ?oat means 7 and the immersible 
buoys 2. 
On the other hand, when it is desired to raise the oil 

fence assembly of FIG. 4 from ground level to the water 
surface, air‘is forced into the tubular ?oat means 7 of 
the oil fence units 1 and the air bags of the immersible 
buoys 2, through the ?exible air pipe 8 by actuating a 
suitable air source (not shown). It is easier to increase 
the buoyancy of the oil fence assembly in the proximity 
of the ?exible air pipe 8 that in its far end. because an 
extra weight member 18 is connected to the far end of 
the oiltfence assembly. Thus, the oil fence assembly be 
gins to ?oat, starting from the side where the ?exible 

25 

35 

45 

60 

65 

6 
air pipe is connected. As a result, :a downward slope is 
caused from the proximity of the joint to the ?exible air 
pipe 8 toward the far end of the oil fence assembly. 
This downward slope ensures smooth raising of the oil 
fence assembly from the ground level to the water sur 
face. The position of the anchor 3 associated with the 
far end buoy 2 and the total length of the wire rope 
means 4 between the end buoy 2 and its associated an 
chor 3 are so chosen that the controllable weight mem 
ber 18 never comes above the lowest part of the air 
bags of the buoys 2 and the tubular ?oat means 7. Con 
sequently, the aforesaid smooth sinking operation is en 
sured. . 

As a result of numerous tests, the inventors found 
that a preferred embodiment of the controllable weight 
member 18 had an empty weight in. air of about 250 Kg, 
an air ?lled weight in sea water of about 30 Kg, and a 
sea water ?lled weight in sea water of about 200 Kg. 
With the embodiment of the aforesaid weight, the pref 
erable depth H of the controllable weight member 18 
from the water surface when the oil fence assembly is 
a?oat, as shown in FIG. 4, was found to be about 3 me 
ters to about 5 meters. 
FIG. 5 illustrates a bottle-like weight member 18a 

which can be used as the controllable weight member 
18 in the oil fence assembly of FIG. 4. The bottle-like 
weight member 180 has a ?at top wall with an air pas 
sage 20 extending through the top wall. The bottom 
wall of the bottle-like weight member 18 is contracted, 
so as to form a water passage 21 at the central portion 
thereof. With simple construction of the bottle-like 
weight member 18a, as shown in FIG. 5, all the func 
tionsof the controllable weight member 18 of FIG. 4 
can be accomplished, as can easily be understood by 
those skilled in the art. For safety, it is preferable to 
provide a check valve between the air passage of the 
bottle-like weight member 18a and the end buoy 2 of 
FIG. 4, in series with the ?exible end hose 19, lest water 
should enter into the air bags of the immersible buoys 
2 and the tubular ?oat means 7. . 

The use of a controllable weight member has been 
described by referring to an embodiment related to a 
linear oil fence assembly, but it is also applicable to an 
oil fence assembly de?ning a closed loop. In the case 
of a loop-de?ning oil fence assembly, a controllable 
weight member 18 and a ?exible air pipe 8 for feeding 
and releasing air are preferably located at diametrically 
opposite parts of the loop definedby an elongated belt 
member 6 of the oil fence assembly. 
FIGS. 6A to 9 illustrate a means for establishing clos 

ing contact between one longitudinal end portion of an 
immersible oil fence assembly and a ship or a quay. Re 
ferring to FIG. 6A, a tanker T is berthed to a dolphin 
d, and it is sometimes desirable to have a closing 
contact 27 between the end portion of oil fence line A I 
and the tanker T. Similarly, for certain applications, a 
closing contact 27 is desirable between oil fence line A 
and the surface of a quay O, as shown in FIG. 68. It is 
known that the sea level may vary 2 to 5 meters due to 
tide alone, and the water line of a large 200,000-ton 
tanker may vary by 12 to 13 meters by loading and un 
loading. Accordingly, simple connection of the end 
portion of an oil fence assembly to the tanker T or quay 
Q, e.g., by a rope, is not sufficient to ensure the afore 
said closed contact for all water levels and water lines. 
More particularly, if an end buoy 2 of immersible oil 
fence assembly is connected to a bitt 22 of tanker T 
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(see FIG. 7) by a rope so as to establish a closed 
contact between the end portion of the oil fence assem 
bly and the tanker T whenthe tanker is unloaded, then 
upon loading of the tanker, the water line of the tanker 
may be lowered by, for instance 12 meters, and the end 
portion of the oil fence assembly may be drifted away 
from the tanker T in response to such lowering of the 
water line, despite the aforesaid rope connection. 
Referring to FIGS. 7 and 8, an eye-ring 23 is inte 

grally formed with an end buoy 2 of oil fence assembly, 
through which a rope 26 is extended. One end of the 
rope 26 is fastened to the bitt 22 of a tanker T while the 
opposite end of the rope 26 is connected to an immers 
ible terminal buoy 24. The construction of the terminal 
buoy 24 is, for instance, similar to the immersible buoy 
2, as shown in FIG. 3, except that the buoy 24 is con 
nected only to a felxible hose 25 but not to float means 
7. The ?exible hose selectively communicates the ter 
minal buoy 24 to the end buoy 2 of the oil fence assem 
bly through a control valve 34, as shown in FIG. 9. 
To connect the terminal buoy 24 to the bitt 22 of the 

tanker T, or the quay Q, an air bag of the terminal buoy 
is communicated with the air system of the oil fence as 
sembly through the control valve 34, so that the termi 
nal buoy 24 ?oats, and the rope 26 from the bitt 22 
passes through the eye-ring 23 of the end buoy 2 of the 
oil fence assembly and it is then fastened to the termi 
nal buoy 24. After the rope 26 is thus connected, the 
air in the terminal buoy 24 is released by turning a rotor 
R of the control valve 34 to a position as shown in FIG. 
9. Thereby, the terminal buoy 24 sinks by loosing its 
buoyancy, as shown in FIG. 8. The weight of the termi 
nal buoy 24 acts to pull the end buoy to the tanker T 
or the quay Q, so that a closing contact 27 is estab 
lished by an end belt member 6a of the oil fence assem 
bly and the tanker T (or quay Q), as shown in FIG. 9. 
As apparent from FIG. 8, the terminal buoy 24 moves 

in water response to the tidal water level variation and 
the water line variation of the tanker T. Thus, a tight 
contact 27 is ensured between the end portion of the 
oil fence assembly and the tanker T or quay Q. 
To disconnect the oil fence assembly, the air bag in 

the terminal buoy 24 is in?ated by suitable turning the 
rotor R of the control valve 34 for the feeding air from 
the oil fence assembly to the terminal buoy 24 through 
the air hose 25. Whereby, the terminal buoy 24 ?oats 
on the water surface. Accordingly, the rope 26 can be 
released from the buoy 24, and such releasing opera 
tion can be done on water surface. 
A preferred example of the terminal buoy 24 weighs 

300 Kg in air, and it produces a buoyancy of 400 Kg in 
water upon evacuation thereof. 
FIGS. 10 to 12 illustrate an immersible oil fence as 

sembly having two sections, each section being immers 
ible independently of the other section. Referring to 
FIG. 10, two tankers T1 and T2 are berthed to a moor 
ing station M having a mooring post 29, and a closed 
oil fence line A is formed around the two tankers. In 
order to allow one‘ of the two tankers T] and T2 to 
leave the mooring station M, it is highly desirable to im 
merse only one half of the oil fence line A. 
The oil fence line A is formed by using the aforesaid 

oil fence units 1 each having an elongated belt member 
6 and tubular ?oat means 7, which units 1 are intercon 
nected by immersible buoys 2 connected’ to anchors 3 
through wire rope means 4. The oil fence line A is 
looped by connecting opposite ends la and lb together 
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8 
while disposing the central portion 10 of the line A at 
a diametrically opposite position of the loop, as shown 
in FIG. 10. 
FIG. 11 shows the connection of the opposite ends la 

and lb of the oil fence line A. A suitable connecting 
strap 6a is rivetted to the belt members 6 of the two 
ends la and lb, for completing the closed loop of the 
elongated belt member 6 for the oil fence line A. The 
tubular ?oat means 7 at the ends la and lb of the oil 
fence assembly is blocked by end tubes 7a and 7b. A 
suitable air source S, e.g., an air pump, is connected to 
a ?exible air pipe 8 through a main air valve 30, and the 
end tubes 7a and 7b are connected to the ?exible air 
pipe 8 through branch pipes-8a and 8b, respectively. 
The air flow through the branch pipes 8a and 8b are 
controlled by branch air valves 31a and 31b mounted 
on the branch pipes, respectively. When all the branch 
air valves 31a and 31b are open to allow free air pas 
sage therethrough, the ?oating and immersion of the oil 
fence line A can be controlled in the same manner as 
described in the foregoing by referring to FIGS. 1 to 3. 

In making the looped oil fence line A, it is desirable 
to provide‘ a tension member 28, e.g., a nylon rope, 
along the tubular ?oat means 7, as shown in FIG. 11. 
The embodiment of FIG. 11 also includes reinforce 
ments 5a embedded in the belt member 6, together 
with weight members 5. 

FIG. 12 shows a weight member 32 connected to the 
central portion 1c of the oil fence line A. The weight 
member 32 is mechanically connected to the tubular 
?oat means 7 of the oil fence assembly through verti 
cally disposed ?exible air pipe means 33. The mass of 
the weight member 32 is selected to be balanced with 
or slightly greater than the buoyancy produced by the 
vertically disposed air pipe means 33. 

In operation, upon ?oating the entire oil fence line A, 
all the branch air valves ' 31a and 31b are blocked. 
When the branch air valves 31a and the main air valve 
30 are opened for partially releasing air from the oil 
fence assembly, the weight member 32 at the central 
portion 10 begins to sink, and that half of the oil fence 
line which extends to the end la begins to sink. The 
reason for it is as follows. The vertically disposed'?exi 
ble air pipe means 33 is exposed to hydraulic pressure 
in water, so that upon release of the air the pipe means 
33 is at ?rst contracted by the hydraulic pressure. Ac 
cordingly, the mass of the weight member 32 surpasses 
the buoyancy acting on the pipe means 33, so that the 
weight member 32 sinks at ?rst. Thereafter, those por 
tions of the tubular ?oat means 7 lying between the 
weight member 32 and the branch valves 31a is con 
tracted by the hydraulic pressure, because air is re 
leased therefrom. Such contraction gradually propa~ 
gates from the central portion 10 to the end portion 1a, 
because the weight member 32 at the central portion 

. 1c sinks at ?rst. At the moment, the other portion of 
the oil fence line A, i.e., from the central portion 1c to 
the end portion lb, stays a?oat, although the close 
proximity of the central portion 10 may partially sinks. 
More particularly, once the weight member 32 causes 
central portion 10 to sink, the tubular ?oat means 7 be 
tween the central portion lc and the end portion lb is 
isolated from the opposite half of the oil fence line A, 
because the tubular ?oat means is contracted by the 
hydraulic pressure at the central portion 1c and air pas 
sage is blocked there. Thus, even if a limited suction is 
applied to the end portion vla, that half of the oil fence 
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line A which lies between the central portion 1c and 
the end portion lb stays a?oat. ‘ 

It is apparent that similar selective immersion can be 
applied to the opposite half of the oil fence‘ line A, sim 
ply by opening the branch air valves 31b and the main 
air valve 30, while keeping the branch air valves 31a as 
blocked. 
After either half of the oil fence line A is thus sunk, 

one of the tankers T1 and T2 can move above the oil 
fence portion thus sunk. 

It should be noted that such partial immersion of the 
oil fence line can be accomplished even if the oil fence 
line A is not looped but opened, as long as air valves are 
provided at the opposite ends of the oil fence line. 
FIG. 13 shows another embodiment of the present 

invention. In this embodiment, the immersible buoys 2 
of FIGS. 1 to 3 are replaced with a buoyancy generat 
ing means each has a construction similar to the oil 
fence unit 1. More particularly, each of the buoyancy 
generating means of FIG. 13 comprises a ?exible belt 
member 2d similar to the belt member 6 of the unit 1 
and one or two in?atable tubes 2a secured to the belt 
member 2d at one or two opposing surfaces thereof by 
strap members 2!). The strap member 2b may be rivet 
ted to the belt member 2d. The diameter of the in?at 
able tube 2a is considerably greater than that of the tu 
bular ?oat means 7, because the‘former is required to 
generate a buoyancy large enough for ?oating both the 
buoyancy generating means itself and a wire rope 

25 

30 
means 4 anchoring the buoyancy generating means to ‘ 
sea bed. In the embodiment of FIG. 13, the wire rope 
means ‘4 is connected to the buoyancy generating 
means at an eye-ring 20 provided at the aforesaid strap 
2!). The opposite end of the wire rope ‘means is con 
nected to a heavy concrete block 3a ‘sitting on the sea 
bed. The wire rope means 4 of the embodiment in 
cludes chains at a part thereof. ‘ 

The embodiment of FIG. 13 further includes a solid 
weight member 32 connected to that buoyancy gener 
ating means which is located at the non-ar-supply end 
of the oil fence line A. The weight member 32 is hang 
from the oil fence line A by an in?atable tube 33 com 
municating with the in?atable tube 20 of said buoyancy 
generating means located at said end of the oil fence 
line A. The construction and operation of the weight 
member 32 and the in?atable tube 33 of FIG. 13 are 
essentially identical with those of similarly numbered 
weight member and in?atable tube in the embodiment 
of FIGS. I1 and 12. Accordingly, the solid weight 
member 32 ensures smooth sinking and ?oating of the 
oil fence assembly. 

Salient features of the present invention can be sum 
marized as follows. . 

l. A highly effective oil fence assembly having an 
elongated belt member, which belt member can ex 
tends above water level by a considerably large extent 
for ensuring effective blocking of ?oating drifts, can se 
lectively be immersed by simple air valve operation, for 
allowing ship navigation above the oil fence assembly 
thus sunk. ‘ l 

2. The formation andremoval of the oil fence line 
can be carried out very quickly. 

3. With the use of a looped oil fence line or an im 
mersible terminal buoy, complete blocking of oil or 
other floating drifts is ensured. 
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4. The drifting of the oil fence line itself due to wind 

or tide can be prevented by anchoring the immersible 
buoys of the oil fence assembly. ‘ 

5. Partial immersion of the oil fence line is possible. 
What is claimed is: _ I 

1. An immersible oil fence assembly, comprising a 
plurality of oil fence units having an elongated ?exible 
belt member and a tubular ?oat means secured to the 
belt member so as to extend along the longitudinal cen 
ter line of the belt member, a plurality of immersible 
buoyancy generating means having an in?atable air 
container disposed therein, said oil fence units and said 
buoyancy generating means being alternately con 
nected while joining said tubular float means of adja 
cent ones of said oil fence units to said air container of 
the buoyancy generating means located therebetween, 
so as to form an oil fence line, anchors stationed on the 
ground level, wire rope means connecting each of said 
anchors to corresponding one of said immersible buoy 
ancy generating means, respectively, said wire rope 
means being long enough to cause the buoyancy gener 
ating means to ?oat on water surface, a blocking means 
airtightly blocking said tubular ?oat means at one end 
of said oil fence line, a ?exible air hose connected to 
the opposite end of said oil fence line, and an air valve 
means connected to said air hose and selectively feed 
ing and releasing air into and out of said tubular ?oat 
means and said air container of the buoyancy generat 
ing means. 

2. An immersible oil fence assembly according to 
claim 1, wherein each said buoyancy generating means 
is an immersible buoy having an in?atable air bag sur~ 
rounded by a perforated shell. 

3. An immersible oil fence assembly according to 
claim 1, wherein each said buoyancy generating means 
is a second oil fence unit consisting of a second belt 
member aligned with said belt member of said oil fence 
unit, an in?atable second tubular ?oat means aligned 
with the tubular ?oat means'of said oil fence unit and 
having a diameter larger than that of saidtubular ?oat 
means of the oil fence unit, and a metallic strap means 
integrally bonding said second tubular ?oat means to 
said second belt member. 

4. An immersible oil fence assembly according to 
claim 1 and further comprising a pilot ?oat means an 
chored to ground level through a wire rope means so 
as to float on water surface substantially at a constant 
location, said air valve means being mounted ‘on said 
pilot buoy. 

5. An immersible oil fence assembly according to 
claim 1 and further comprising a controllable weight 
member secured to the wire rope means connecting the 
blocked side end buoyancy generating means to the an 
chor associated with said end buoyancy generating 
means at an intermediateposition between said end 
buoy and said associated anchor, said controllable 
weight member having an in?atable air chamber, and 
a ?exible air hose connecting air container of said end 
buoyancy generating meansto said air chamber of said 
controllable weight member, the connecting position of 
said controllable weight member to said wire rope 
means being such that said controllable weight member 
is always kept below water level. 

6. An immersible oil fence assembly according to 
claim 5, wherein said controllable weight member is an 
immersible buoy having an in?atable bag surrounded 
by a perforated shell. 
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7. An immersible oil fence assembly according to 
claim 1 and further comprising an immersible terminal 
buoy having an in?atable air bag, a contact belt mem 
ber extending from one end of said oil fence line, a rope 
guide means secured to said oil fence assembly in the 
proximity of said contact belt member, a rope means 
extending from a wall to which said contact belt mem 
ber is to engage said terminal buoy through said rope 
guide means, a ?exible air hose connecting said in?at 
able air bag of said terminal buoy to one of said im 
mersible buoyancy generating means of the oil fence 
assembly, and an air valve means controlling air flow 
through the last mentioned air hose for regulating the 
buoyancy of said terminal buoy, whereby upon immer 
sion of said terminal buoy, said rope means acts on said 
rope guide means so as to force said contact belt mem 
ber to always engage said wall for terminating said oil 
fence line at the wall. 

8. An immersible oil fence assembly according to 
claim 7, wherein said terminal buoy is an immersible 
buoy having an in?atable air bag surrounded by a per 
forated shell. 

9. An immersible oil fence assembly according to 
claim 1 and further comprising a central weight mem 
ber located at the central portion of the oil fence line, 
a contractible hose means connecting said central 
weight member to said tubular ?oat means at about the 
center of said oil fence line, said contractible hose 
means communicating with said tubular ?oat means, an 
additional air valve means connected to said blocked 
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end of said oil fence line in communication of said tu 
bular ?oat means, whereby upon opening one of the 
two air valve means connected to the opposite ends of 
the oil fence line, that half of the oil fence line'lying be 
tween the valve thus opened and said central weight is 
immersed. 

10. An immersible oil fence assembly according to 
claim 9, wherein the opposite ends of the oil fence line 
are mechanically bonded together to form a closed 
loop. 

11. An immersible oil fence assembly according to 
claim 5, wherein said controllable weight member con 
sists of a solid weight member and an in?atable hose 
section, which hose section is sealingly secured to said 
solid weight at one end thereof and communicates with 
said tubular ?oat means at the opposite end thereof, 
the inner volume of said hose section when in?ated by 
?lling air therein being large enough to generate such 
a buoyancy which causes the solid weight member to 
leave the ground level under water. 

12. An immersible oil fence assembly according to 
claim 1 and further comprising a solid weight member 
integrally secured to said blocking means and an in?at 
able hose section having one end thereof communicat 
ing with said tubular ?oat means, said in?atable hose 
section holding said solid weight member at the oppo 
site end thereof so as to hang said weight member from 
said blocked end of said oil fence line. 

a: * * * * 


