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MOORING BUOY 
The present invention relates to apparatus for assisting in 

the transfer of ?uids in either direction between a vessel and 
the shore, more particularly of the type in which an anchored 
buoy provides mooring for the vessel and also a connection for 
the conduits through which the ?uid ?ows. 

It is known to provide a ?oating body for this purpose and to 
anchor the ?oating body to the bottom of the body of water on 
which it ?oats. It is also known to provide a turntable on such 
?oating body, which turntable is provided with mooring 
means for the vessel and with a support for the conduit con’ 
nections. ’ 

However, mooring buoys of this type are subject to icing in 
cold climates. When a heavy icecap forms on the buoy, there 
is danger that the buoy may capsize, or‘ at least sink so low in 
the water that its use is hampered. Also, ice can impede the 
relative movement of various parts of the buoy. 

It is an object of the present invention to provide mooring 
buoys which overcome the above and other difficulties and 
disadvantages of the prior art in this ?eld. 
Another object of the present invention is to provide moor 

ing buoys in which icing is completely or largely prevented. 
Finally, it is an object of the present invention to provide 

mooring buoys which will be relatively simple and inexpensive 
to construct, easy to operate, maintain and repair, and rugged 
and durable in use. > 

Other objects and advantages of the present invention will 
become apparent from a consideration of the following 
description, taken in connection with the accompanying draw 
ing, in which: ‘ 

FIG. 1 is a side elevational view, partly'in section, of a moor 
ing buoy according to the present invention; 

FIG. 2_ is an enlarged fragmentary side cross-sectional view 
of a portion of a cover for a mooring buoy according to the 
present invention; 

FIG. 3 is a view similar to FIG. 2, but showing a different 
embodiment thereof; and ' ' 

FIG. 4 is a fragmentary side cross-sectional view of a por 
tion of a cover of a mooring buoy according to the present in 
vention, showing stillv another embodiment thereof. 

Brie?y, the present invention overcomes the above difficul 
ties by providing a cover for the buoy which is rotatable with 
the turntable and which is heated to impede the formation of 
ice thereon. The buoy may also be heated adjacent the mar 
gins of the cover, and also adjacent the bearings of the turnta 
ble. Heating may be effected'electrically, or by a relatively 
warm ?uid such as sea water, closed cycle fresh water, or the 
?uid itself which is being handled. . 

Referring now to the drawing in greater detail, and first to 
FIG. 1 thereof, there is shown a mooring buoy according to 
the present invention indicated generally at 1. It is to be un 
derstood that mooring buoy 1 is provided with means (not 
shown) to anchor it to the bottom of the body of water, so that 
buoy 1 will ?oat thereon. Buoy‘ 1 comprises a ?oating annular 
body 2 having a central upright opening 3. Fluid connections 5 
and 6 are carried by body 2 within central opening 3, for the 
purpose of connecting with the shore. These connections can 
be of conventional nature and need not be further described. 
Connections 5 and 6 to the shore are interconnected with 

connections 7 and 9 to the vessel through a rotary head in 
dicated generally at 4, that has a lower part that is stationary 
with annular body 2 and in communication with the connec 
tions 5 and 6, and a rotating upper part that is rotatable rela 
tive to the lower part about a vertical axis and which is ?xed to 
and in communication with connections 7 and 9. Connections 
7 and 9, in turn, are fixedly secured to a turntable 8 which 
rotates about a vertical axis coaxial with rotary head 4 by 
means of conventional bearings whose inner race may, for ex 
ample, be carried by the outer side of the stationary part 
described above and the outer race of which may be secured 
to turntable 8. 
As thus far described, the structure can be as disclosed in 

copending application Ser. No. 783,797, ?led Dec. 16, 1968, 
to which reference is had for further details so as to shorten 
the present speci?cation. 
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2 
The present invention is characterized in that a shield-like 

protective cover 10 in the form of an inverted bowl is mounted 
coaxially on and rotatable with turntable 8 by mounting means 
(not shown), the cover 10 being suf?ciently large to cover the 
entire upper portion of the mooring buoy and to somewhat 
overlap the upper outer edges of the body 2 in close proximity 
therewith. Connection 7 passes through cover 10 and has no 
movement relative to cover 10. A space 11 is con?ned 
between'the underside of cover 10 and the upper deck of body 
2, and it is in this space 11 that turntable 8 and the exposed 
portions of rotary head 4 are disposed. 
As is shown in FIGS. 2 and 3, a plurality-of electrical con 

ductors 12 are provided on the underside of cover 10, and are 
preferably arranged so as to extend radially from the center of 
cover l_0 toward the sides; although they may be arranged in 

_ other patterns. Conductors 12 are enclosed in U-shaped metal 
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channels 13 or L-shaped metal channels 14 attached to the 
underside of cover 10 as by welding. Electrical power means 
(not shown) are provided for passing alternating current 
through the conductors 12 thereby to convert electrical ener 
gy into heat energy by electrical induction. 

For‘ example,‘ power may be supplied from shore at 800 
kilowatts and 6.6 kilovolts and may be converted by one or 
more transformers on the buoy itself. Of course, control and 
switching and measuring apparatus may be operated remotely 
from the shore. Alternatively, of course, the power source 
might be carried by the buoy itself. 
Another heating arrangement is shown in FIG. 4, in which 

the cover 10' is comprised of two parallel shells having a space 
15 therebetween which may be channeled or not for the radi 
ally outward flow of a heating ?uid between the shells. I-Ieat 
ing ?uid may be supplied through, an inlet 16 and through an 
electric heating coil 17 and may leave through outlet 18 at the 
margins of cover 10’. If it is necessary to pump the heating 
medium, then the pump is preferably driven by electricity. 
The heating medium can be sea water or closed cycle fresh 
water. Also, it iscommon practice, in connection with moor 
ing buoys of this general type‘, to provide some circulation 
through the buoy of the ?uid itself which is being handled, for 
example hydrocarbon oils. In this case, it can be the handled 
oil itself which serves as the heating medium in the FIG. 4 em 
bodiment. ~ . . 

Referring again to FIG. 1, it may also be desirable to heat 
the joint between the cover 10 and the body 2 so as to prevent 
the formation of ice at this location such as might impede the 
rotation of the cover relative to the body. In this case, heating 
devices 20 similar to those shown in FIGS. 2 and 3 are pro 
vided in the upper outer portions of body 2. Finally, in order 
to prevent icing of the turntable bearings, such as might im 
pede rotation of the turntable relative to body 2, it may also be 
desirable to provide heating elements 19 such as those shown 
in FIGS. 2 and 3, at the upper inner margins of body 2 about 
opening 3, that is, beneath the turntable bearings. 

In view of the foregoing disclosure, therefore, it will be 
evident that all of the initially recited objects of the present in 
vention have been achieved. 
Although the present invention has been described and il 

lustrated in connection with preferred embodiments, it is to be 
understood that modi?cations and variations may be resorted 
to, without departing from the scope of the invention, as those 
skilled in this art will readily understand. 
What is claimed is: 
l. A mooring buoy for transferring ?uids between a vessel 

and the shore, comprising a buoyant body adapted to be 
anchored to the bottom of a body of water, a plurality of ele 
ments secured to the upper surface of said buoyant body, said 
elements comprising means for the attachment of at least one 
?rst'pipe from the shore, means for securing a vessel to the 
buoy and means for the attachment to said first pipe of at least 
one second pipe leading to said vessel, 21 shield-shaped protec 

. tive cover over the mooring buoy, the cover being in the form 

75 

of an inverted bowl whose margins closely overlie the upper 
outer edges of the body, said bowl constituting a complete en 
closure of the buoy’s upper surface, thereby providing protec 
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tion for all of said plurality of elements against environmental 
conditions, and means for heating the upper outer edges of the 
body adjacent the margins of the cover. 

2. A mooring buoy for transferring ?uids between a vessel 
and the shore, comprising a buoyant body adapted to be 
anchored to the bottom of a body of water, a plurality of ele 
ments secured to the upper surface of said buoyant body, said 
elements comprising means for the attachment of at least one 
?rst pipe from the shore, means for securing a vessel to the 
buoy and means for the attachment to said ?rst pipe of at least 
one second pipe leading to said vessel, a shield-shaped protec 
tive cover over the mooring buoy, the cover being in the form 
of an inverted bowl whose margins closely overlie the upper 
outer edges of the body, said bowl constituting a complete en 
closure of the buoy's upper surface, thereby providing protec 
tion for all of said plurality of elements against environmental 
conditions, a turntable mounted on and rotatable relative to 
the upper side of the body, the turntable and the cover being 
rotatable together as a unit, bearings by which the turntable is 
mounted for rotation on and relative to the buoy about an 
upright axis, and heating means carried by the body adjacent 
the turntable bearings to impede the formation of ice on the 
turntable bearings. 

3. A mooring buoy for transferring ?uids between a vessel 
and the shore, comprising a buoyant body adapted to be 
anchored to the bottom of a body of water, a plurality of ele 
ments secured to the upper surface of said buoyant body, said 
elements comprising means for the attachment of at least one 
?rst pipe from the shore, means for securing a vessel to the 
buoy and means for the attachment to said ?rst pipe of at least 
one second pipe leading to said vessel, a shield-shaped protec 
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4 
tive cover over the mooring buoy, the cover being in the form 
of an inverted bowl whose margins closely overlie the upper 
outer edges of the body, said bowl constituting a complete en 
closure of the bouy’s upper surface, thereby providing protec 
tion for all of said plurality of elements against environmental 
conditions, means to heat the cover to impede the formation 
of ice thereon, said heating means comprising electric heating 
means including electric conductors on the underside of the 
cover, and metal channels secured to the underside of the 
cover and surrounding the conductors. 

4. A mooring buoy for transferring ?uids between a vessel 
and the shore, comprising a buoyant body adapted to be 
anchored to the bottom of a body of water, a plurality of ele 
ments secured to the upper surface of said buoyant body, said 
elements comprising means for the attachment of at least one 
first pipe from the shore, means for securing a vessel to the 
buoy and means for the attachment to said first pipe of at least 
one second pipe leading to said vessel, a shield-shaped protec 
tive cover over the mooring buoy, the cover being in the form 
of an inverted bowl whose margins closely overlie the upper 
outer edges of the body, said bowl constituting a complete en 
closure of the buoy’s upper surface, thereby providing protec 
tion for all of said plurality of element against environmental 
conditions, and means to heat the cover to impede the forma 
tion of ice thereon, said heating means comprising means for 
conveying a heating ?uid along at least a portion of the cover. 

5. A mooring buoy as claimed in claim 4, said cover com 
prising a pair of spaced shells between which said heating ?uid 
?ows. 


