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[5 7] ABSTRACT 

Apparatus for transferring ?uid between an un 
derwater storage unit and a ?oating vessel has a rigid 
elongated member with its lower end connected to the 
storage unit through a universal joint, a buoyant 
chamber on the rigid member, a pipe in communica 
tion with the storage unit and the floating vessel at 
tached to and extending along the rigid member, and a 
cable attached to the ?oating vessel and the upper end 
of the rigid member. 

8 Claims, 4 Drawing Figures 
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APPARATUS FOR TRANSFERRING FLUID‘FROM 
~ AN UNDERWATER STORAGE UNIT TO A 

FLOATING VESSEL 

CROSS~REFERENCES TO RELATED 
APPLICATION 

This application is a continuation-in-patt of our 
copending application, Ser. No. 853,717 ?ledAug. 28, 
1969, now abandoned, for Apparatus for Transferring 
Fluid from an Underwater Storage Unit to?a'Floating 10 
Vessel. 

BACKGROUND OF THE INVENTION 

This invention relates generally to the transfer of 
?uid between a stationary structure and a movable ves 
sel and speci?cally between an underwater storage unit 
and a ?oating vessel. 

In providing apparatus for transferring ?uid between 
an underwater storage unit and a ?oating vessel, provi 
sion should be made to accommodate‘the' movement of 
the vessel resulting from wind and wave-action. In addi-> 
tion, the apparatus should be suf?ciently rigid to 
withstand the forces applied to it by such movement. 
Furthermore, it is desirable that these forces do not 
produce any appreciable bending stresses in the ap 
paratus. 

SUMMARY OF THE INVENTION 

An object of this invention is to provide an apparatus 
for transferring ?uid between an underwater storage 
unit and a ?oating vessel which allows for considerable 
movement of the ?oating vessel. 
Another object of this invention is to provide ap 

paratus for so transferring ?uid which is sufficiently 
rigid and relatively free of bending stresses. 
The above objects can be attained by providing an 

apparatus which includes a rigid elongated member 
having its upper end extending above the surface of a 
body of water and its lower end connected by a univer 
sal joint to an underwater storage unit resting on the 
bottom of the body of water. A buoyant tank on the 
member, pipe means in communication with the 
storage unit attached to and extending along the 
member, ?exible pipe means connected to the upper 
end of the pipe means and extending to a ?oating ves 
sel, and a cable attached to the ?oating vessel and the 
upper end of the member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of the apparatus of 
this invention. 

FIG. 2 is a cross sectional side elevation of another 
embodiment of this invention. 

FIG. 3 is a view taken along the lines 3-3 of FIG. 2. 
FIG. 4 is an isometric view of another embodiment of 

this invention showing the cable anchoring means and 
pipe fastening means. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Referring to FIG. 1, ?uid storage unit 10 of large 
capacity is in contact with the bottom 11 of a body of 
water. The storage unit 10 may include a plurality of tu 
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A rigid elongated member 13 extendsupwardly from 

storage unit and projects above the surface of the 
water. A universal joint 14 pivotally connects the lower 
end of member 13 to storage unit 10. Universal joint 14 
has a body portion with downwardly extending spaced 
ears 6. A ?rst pin l’7'passes through holes in ears 16 
and bracket 18 which‘is connected to the top of the 
storage unit 10. A second pin 19 passes through holes 
in the upwardly extending ears 20‘of body portion of 
universal joint 14 and downwardly-extending plates 21 
attached to the lower end of member 13. Pins 17, 19 
are retained in their- respective holes by any suitable 
means. Second‘pin 19 extends substantially transverse 
to the ?rst pin 17. 

Rigid elongated member '13‘ comprises a cylinder 
having open ends with a buoyant air chamber 22 
formed therein by longitudinally spaced circular plates 
23. Plates 23 are secured along their entire circum 
ferences to the interior wall of member 13'such that the 
buoyancy of chamber 22 is‘ maintained. Buoyant 
chamber 22 is of a size and is positioned: on member 13 
such that member 13 tends to assume. a vertical posi 
tion in the absence of an external force. The upper end 
of member 13 includes a platform 24 surrounded by a 
railing and a suitable fastening means 25 for a cable 26 
which extends to ?oating vessel 27. 
A pipe 28 extends through member l3'including cir 

cular plates 23 and is suitably attached thereto. Suita 
ble sealing means is used about the holes where pipe 28 
passes through circular plates23 to prevent the ingress 
of water into chamber 22. The lower end of pipe 28 is 
connected to the storage unit by a ?exible pipe 29, and. 
the upper end includes a pipe fitting to receive a ?exi 
ble pipe 30 which extends to ?oating vessel 27. 

Referring to the embodiment shown in FIGS. 2 and 
3, tubular rigid member 13 comprises a cylinder having 
open ends and a buoyant chamber 22' slidably 
mounted therein. Buoyant chamber 22’ comprises an 
outer cylinder 31 having an outside diameter slightly 
smaller than the inner diameter of member 13, an inner 
cylinder 32 having an inside diameter slightly greater 
than the diameter‘of pipe 28 and longitudinally spaced 
end plates 33 having holes therein to allow pipe 28 to 
pass therethrough. Buoyant chamber 22' is restrained 
from moving upwardly within the member 13 by stop 
means 34 comprising bolts which are in threaded en 
gagement with member 13. As shown in FIG. 2, the 
water level 35 extends above the top end plate 33 of 
buoyant chamber 22’. If the water level should drop to 
a position shown by line 36, or if the apparatus were 
used in a shallower body of water, the buoyant 
chamber 22' would then automatically descend within 
the member 13 to the position shown by the dotted out 
line of buoyant chamber 22'. As shown in FIGS. 1, 2 
and 3, the buoyant chamber is positioned within the 
rigid member and as such is not likely to be subjected 
to external forces which might damage the chamber 
and render it inoperable for its intended purpose. 
As shown in FIG. 4, pipe fastening means 37 com 

prises a tee section 38 having the lower ends of its verti 
cal portion 39 rotatably attached to pipe 28 which ex 
tends through an opening in platform 24. Thus, tee por 

bular containers suitably secured together and 65 tion 38 may rotate within pipe 28 as shown by arrow 
mounted on a base 12. The containers are suitably in 
terconnected so that communication with the interior 
of each container is obtained through pipe 15. 

40. Rotatably attached to opposite ends of horizontal 
portion 41 of tee section 38 are the legs 42 of U-shaped 
pipe member 43. The connection between horizontal 
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portion 41 and U-shaped pipe member 43 allows 
member 43 to rotate as shown by arrow 44. Flexible 
pipe 30 is attached to U-shaped pipe member 43 by a 
suitable ?ange connection 45 between pipe 30 and a 
pipe section 46 extending from and attached to U 
shaped pipe member 43. ‘ 
Cable 26 is anchored to U-shaped pipe member 43 

by a plate 47 attached to member 43, a clevis 48 at 
tached to cable 26, and a pin 49 extending through 
holes in clevis 48 and plate 47. Flexible pipe 30 is at 
tached to cable 26 by suitable clamping means 50. 
As is apparent from FIG. 4 and the above descrip 

tion, pipe fastening means 37 with cable 26 anchored 
to U-shaped member 43 allows universal movement of 
vessel 27 about rigid member 13. 

In operation, a ?oating vessel 27 is positioned ad 
jacent the upper end of member 13. Flexible pipe 30 is 
connected to pipe 28 by pipe fastening means 37 
through ?ange connection 45 and a tank on vessel 27, 
and cable 26 is connected to U-shaped member 43 of 
pipe fastening means 37 and ?oating vessel 27. Due to 
wind and wave action, ?oating vessel 27 will tend to 
move relative to storage unit 10. Movement of the ves 
sel 27 in a direction away from member 13 will cause 
cable 26 to exert a force on the upper end of member 
13 through pipe fastening means 37. Since the member 
13 is connected to storage unit 10 through a universal 
joint 14 and the cable 26 through pipe fastening means 
37, this movement may be in any horizontal direction 
and member 13 will move in that direction and not be 
subjected to any appreciable bending stress. The phan 
tom lines in PEG. 1 shows the limit to which ?oating 
vessel 27 and member 13 may so move. At this limit, 
the force exerted by the ?oating vessel 27 places the 
member 13 in tension and the storage unit 10 acts as an 
anchor and prevents further movement of the vessel 27 
away from member 13. 
We claim: 
1. Apparatus for transferring a ?uid comprising: 
a. an underwater storage unit adapted to act as an 
anchor for a vessel ?oating in water, 

b. a rigidly elongated tubular member having open 
ends and a length greater than the depth of water 
above said unit, 

c. a universal joint attached directly to said unit and 
the lower end of said} member to allow said 
member to move between a position in which the 
member extends vertically and above the surface 
of the water and a position in which the member is 
inclined from the vertical and completely sub 
merged in the water, 

d. a buoyant chamber within said member including 
a pair of spaced plates longitudinally spaced from 
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4 
each other and from the ends of said member, 

e. pipe means for transferring said ?uid between said 
unit and said vessel attached to and extending 
along the entire length of said member, and 

f. a cable ?xed to said vessel and the upper end of 
said member to limit the movement of said vessel 
away from said member and to cooperate with said 
universal joint to completely submerge said 
member in the water and to place said member 
solely in tension when said vessel reaches the limit 
of said movement n said imit actsas an anc or. 

e apparatus 0 c aim wherein each 0 the 
plates of the buoyant chamber of subparagraph (d) is 
attached to the interior wall of said member. 

3. The apparatus of claim 1 wherein the buoyant 
chamber of subparagraph (d) is slidably mounted 
within said member and further includes an outer 
cylinder having an outside diameter smaller than the in 
side diameter of said member and attached to each of 
said plates. 1 

4. The apparatus of claim 3 wherein the pipe means 
of subparagraph (e) extends within said member, said 
buoyant chamber and openings in said plates and the 
buoyant chamber of subparagraph (d) further includes 
an inner cylinder attached to each of said end plates 
and having an inside diameter greater than said pipe 
means. 

5. The apparatus of claim 4 further comprising stop 
means attached to said member to limit the upward 
movement of said buoyant chamber. 

6. The apparatus of claim 1 wherein the upper end of 
the pipe means of subparagraph (e) is connected to 
?exible pipe means extending to a vessel ?oating in said 
water and the upper end of said member of subpara 
graph (b) is connected to a cable ?xed to said vessel. 

7. The apparatus of claim 6 wherein the upper end of 
the pipe means of subparagraph (e) is ‘connected to 
?exible pipe means by a tee section rotatably attached 
to said pipe means and a U-shaped member rotatably 
attached to said ?exible pipe means, and said cable is 
attached to said U-shaped member. 

8. The apparatus of claim 7 wherein the buoyant 
chamber of subparagraph (d) is slidably mounted 
within said member and further includes an outer 
cylinder having an outside diameter smaller than the in 
side diameter of said member and attached to said 
plates and the pipe means of subparagraph (e) extends 
within said member, said buoyant chamber and 
openings in said plates and the buoyant chamber 
further includes an inner cylinder attached to each of 
said plates and having an inside diameter greater than 
said pipe means. 

* * * * * 


