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[ 57] ABSTRACT 

Apparatus for con?ning a bulk cargo, such as oil, 
within the hull of a ship should such hull be ruptured 
as by a collision or grounding. The apparatus includes 
inner and outer barriers of a form-sustaining but ?exi 
ble liquid-tight material. Upon deformation of the 
ship’s hull, the panels can be de?ected without ruptur 
ing, and the adjoining panels of such barriers will 
sealingly interengage so as to prevent leakage of the 
bulk cargo contained within the hull. 

8 Claims, 6 Drawing Figures 
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1 
BULK CARGO SAFETY BARRIER APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to shipping bulk cargo 

and more particularly to apparatus for con?ning bulk 
cargo within a compartment should the walls of such 
compartment be ruptured. ' 

2. Description of the Prior Art _ 
Spills of bulk cargo and particularly of liquid hydro 

carbon compounds such as petroleum, crude oil, fuel 
oil and the like present a serious water pollution 
problem. Various means have been proposed to con 
?ne such cargos within a ship’s hull should the ship’s 
hull be ruptured. The applicant is aware of the follow 
ing U. S. Patents directed to this general subject matter. 

2,377,989 
2,696,185 
2,991,906 
3,005,317 
3,064,612 
3,288,098 
3,477,401 
Re. 22,876 
3,272,373 

SUMMARY OF THE INVENTION 

It is a major object of the present invention to pro 
vide apparatus for con?ning bulk cargo within the com 
partment of a ship should the hull of such ship be rup 
tured. This apparatus includes inner and outer barriers 
which have panels that are sealingly secured to the 
walls of one or more compartments of the ship’s hull. 
These inner and outer barriers are formed of a form 
sustaining but ?exible liquid~tight material. Should the 
ship’s hull be deformed, the panels will also undergo 
deformation but without rupturing. Thereafter, the ad 
joining portions of these inner and outer barriers will 
cooperate so as to de?ne a seal restraining escape of 
the bulk cargo. ‘ ' 

Various other objects and advantages of the present 
invention will become apparent from the following 
detailed description when taken in conjunction with 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing a ship provided 
with a preferred apparatus embodying the present in 
vention; 

FIG. 2 is a broken perspective view in enlarged scale 
showing such apparatus; 

FIG. 3 is a vertical sectional view taken in enlarged 
scale along line 3-3 of FIG. 1; 

FIG. 4 is a broken horizontal sectional view taken 
along line 4-—4 of FIG. 3; 

FIG. 5 is a broken horizontal sectional viewtaken 
partially of the area illustrated in FIG. 4 showing the 
operation of such apparatus should the hull of the ship 
within which the apparatus is installed be ruptured by 
another vessel; and 

FIG. 6 is a vertical sectional view similar to FIG. 3 
showing the operation of said apparatus under the con 
ditions illustrated in FIG. 5. 
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2 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

Referring to the drawings and particularly FIG. 1 
thereof, there is shown a ship S which for the purposes 
of illustration is of the oil tanker type. The hull 12 of 
the ship S is provided with a plurality of longitudinally 
adjoining compartments, each of which extends across 
the width of the vessel, such compartments being 
designated C-l through C-7. It will be understood that 
each of the compartments will receive a bulk cargo, 
such as a liquid hydrocarbon. The con?nes of the com 
partments may be isolated from one another. 

Referring now to the remaining ?gures of the draw 
ing, each of the afore-mentioned compartments is 
de?ned by the bottom wall 13 and top wall 14 of the 
ship’s hull 12, the sides 15 and 16 of the hull and fore 
and aft bulk heads 18 and 20, respectively. Each of the 
compartments c-l through 0-7 is adapted to receive 
apparatus embodying the present invention, the ap 
paratus within each such compartment being substan 
tially similar. 

This apparatus includes an inner barrier I and an 
outer barrier 0. The inner barrier I is of generally 
cupped con?guration having a bottom panel 30 com 
prising a horizontal center portion 32 and a pair of up 
wardly and outwardly extending sections 34 and 36 
respectively. The outer ends of the sections 34 and 36 
are integral with a pair of upstanding side panels 38 and 
40 and fore and aft panels 42 and 44. Referring particu 
larly to FIG. 4, the fore and aft panels 42 and 44 are 
de?ned by overlapped fore and aft transversally ex 
tending center webs 46 and 48 respectively, and rear 
wardly and outwardly extending sections 50 and 52 
with respect to the forward panels 42 and forwardly 
and outwardly extending sections 54 and 56 with 
respect to the aft panels 44. It will be noted that the 
overlapped center sections 46 and 48 are sealingly 
secured to one another and to the mid-portion of fore 
and aft bulkheads 18 and 20. The upper edges of side 
panels 38 and 40 are formed with integral tubular ?ota 
tion elements 56 and 58. The center section 32 of bot 
tom panel 30 is sealingly af?xed to the mid-portion of 
the hull’s bottom wall 10. 
The outer barrier 0 includes a top panel 60 de?ned 

by a horizontal center section 62 and a pair of 
downwardly and outwardly extending transverse sec 
tions 64 and 66. The outer edges of the transverse sec 
tion 64 and 66 are integral with the upper edges of de 
pending side panels 68 and 70. The outer edges of the 
section 64 and 66 are also integral with fore and aft 
panels, generally designated 72 and 74. As indicated 
particularly in FIG. 4, the panels 72 are de?ned by left 
and right-hand sections 76 and 78 having transverse 
webs 80 that are sealingly af?xed to the forward bulk 
head 18 just outwardly of the attachment point of fore 
and aft panels 42 and 44. The panels 74 are de?ned by 
left and right-hand sections 82 and 84 having trans 
verse webs 86 that are sealingly af?xed to the aft bulk 
head 20 outwardly of the mid-portion thereof. As in 
dicated particularly in FIG. 3, a center filler pipe 87 
may be extended through the top wall 13 into the upper 
portion of the space encompassed by the outer barrier 
0 within compartment C-4. Left and right ?ller pipes 
88 and 90 may be extended through top wall 13 into 
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the side portions of this compartment at the upper por 
tion thereof above the outer barrier 0. As shown par 
ticularly in FIG. 2, and additionally in FIG. 3, the lower 
edges of the side panels 68 and 70 are formed with in 
tegral tubular elements 92 and 94, the con?nes of S 
which are provided with a weighted material 96. Refer 
ring again to FIG. 2, a plurality of vent holes 97 are 
formed in top panel 60 of the outer barrier 0. 
With continued reference to FIG. 2,.one or more 

stretchable lines 98 may be extended from the upper 
edges of side panels 38 and 40 of inner barrier I 
through vent holes 97 to the top wall 14 to supplement 
the effect of the ?otation elements 56 and 58. When 
such stretchable lines are utilized the ?otation elements 
may be eliminated. The flotation elements and/or the 
stretchable lines serve to apply a yieldable upwardly 
acting force on the side panels 38 and 40. It should be 
noted that in the interest of clarity the stretchable lines 
98 are not shown in FIGS. 3 and 6. 

Both the inner barrier l and the outer barrier 0 are 
preferably formed of similar material that is form 
sustaining but ?exible and liquid-tight. Various natural 
or synthetic rubbers or synthetic plastics or combina 
tions thereof may be utilized, it being understood that ’ 
this material will be chemically inert with respect to the 
bulk cargo con?ned within the barriers. 

In the operation of the aforedescribed apparatus, the 
inner and outer barriers will normally be disposed in ' 
their con?guration of FIGS. 2, 3 and 4. The ?otation 
tubes 56 and 58 will support the side panels 38 and 40 
of the inner barrier I in a generally upright position. 
The weighted material 96 of the tubular elements 92 
and 94 will maintain the side panels 68 and 70 of the 
outer barrier 0 in a generally vertically depending posi 
tion. Referring now to FIGS. 5 and 6, should the hull 12 
of the ship S be ruptured as by the bow 100 of a second 
vessel, the material from which the inner and outer bar 
riers are formed will permit the barriers to be deformed 
without rupturing. As shown in these figures, the por 
tion of the inner and outer barriers engaged by the 
ship’s bow 100 will be urged into sealing engagement 
with one another. Such sealing engagement will be 
assisted by the provision of the tubular ?otation ele 
ments 58 and/or stretchable lines 98 and the weighted 
tubular element 94, the former maintaining an up 
wardly-acting force on the sidepanel 40 and the latter 
maintaining a downwardly acting force on the side 
panel 70. The sealing engagement between the inner 
and outer barriers will continue when the ship’s bow 
100 has been withdrawn from within the confines of the 
hull 12. In this manner, the bulk cargo withincompart 
ment C-4 will be restrained against outward leakage 
from hull 12. 

Various modifications and changes may be made 
with respect to the foregoing detailed description 
without departing from the spirit of the present inven 
tion. 

Iclaim: 
1. Apparatus for confining bulk cargo within a com 

partment of a ship should the hull of such ship be rup 
tured, said compartment being defined by a bottom 
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wall, a top wall, the sides of said ship, and fore and aft 
bulkheads extending between'the sides of such ship and 
said walls, id a aratus om risin : a generally cugPshaped ‘inne‘i‘ barrier having a bottom 

panel sealingly secured to said bottom wall, fore 
and aft panels sealingly secured to said bulkheads, 
and side panels that extend upwardly from the 
outer edges of said bottom panel; ‘ 

an inverted generally cup-shaped outer barrier hav~ 
ing a top panel sealingly secured to said top wall, 
fore and aft panels sealingly secured to said bulk 
heads, and side panels that depend from said top 
panel alongside and exteriorly of the side panels of 
said inner barrier; and 

with said innerand outer barriers being fabricated of 
a form-sustaining but ?exible liquid-tight material 
whereby said panels can be de?ected without rup 
turing upon deformation of the ship's hull, and 
with the portions of said barriers that are de?ected 
together undergoing sealing engagement to 
thereby restrain said bulk cargo against outward 
leakage from said hull. , 

2. Apparatus as set forth in claim I wherein the 
upper portion of the side panels of said inner barrier 
are provided with means that apply a yieldable upward 
force on said side panels. ' 

3. Apparatus as set forth in claim 1 wherein the lower 
portion of the side panels of said outer barrier are 
weighted. 

4. Apparatus as set forth in claim 1 wherein the mid 
portion of said bottom and top panels are secured to 
said bottom wall and top wall respectively, the mid-por 
tion of the fore and aft panels of said inner barrier is 
secured to the mid-portion of said fore and aft bulk 
heads, and the inner portions of said outer panels are 
secured to said fore and aft bulkheads just outwardly of 
the attachment point of the fore and aft panels of said 
inner barrier thereto. 

5. Apparatus as set forth in claim 2 wherein said 
means are flotation elements. 

6. Apparatus as set forth in claim 2 wherein the lower 
portion of the side panels of said outer barrier are 
weighted. 

7. Apparatus as set forth in claim 2 wherein the mid 
portion of said bottom and top panels are secured to 
said bottom wall and top wall respectively, the mid-por 
tion of the fore and aft panels of said inner barrier is 
secured to the mid-portion of said fore and aft bulk 
heads, and the inner portions of said outer panels are 
secured to said fore and aft bulkheads just outwardly of 
the attachment point of the fore and aft panels of said 
inner barrier thereto. 

8. Apparatus as set forth in claim 3 wherein the mid 
portion of said bottom and top panels are secured to 
said bottom wall and top wall respectively, the mid-por 
tion of the fore and aft panels of said inner barrier is 
secured to the mid-portion of said fore and aft bulk 
heads, and the inner portions of said outer panels are 
secured to said fore and aft bulkheads just outwardly of 
the attachment point of the fore and aft panels of said 
inner barrier thereto. 

a s * * * 


