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MULTI-BUOYANCY BUOY 

STATEMENT OF GOVERNMENT INTEREST 

The invention described herein may be manufac 
tured and used by or for the Government of the United 
States of America for Governmental purposes without 
the payment of any royalties thereon or therefor. 

FIELD OF THE INVENTION 

This invention relates to buoys used for marking 10 
cations. supporting scienti?c instruments and other 
purposes. Buoys that are moored are generally pro 
vided with ground tackle that includes mooring line. 
cable, chain, or the like of sufficient scope to prevent 
the anchor from being dragged by prevailing water cur 
rents acting on the buoy. and also to prevent a buoy of 
given buoyancy and dimensions from being submerged 
by such currents. Generally, increasing scope of ground 
tackle increases its holding power while at the same 
time reduces likelihood of a buoy being swept under by 
running currents. There are, of course. practical limits 
to extension of ground tackle scope. These include the 
requirements of handling and maintaining inordinate 
lengths of cable, and the increase in the watch circle or 
radius of travel of the buoy. representing a reduction in 
positioned accuracy. 
An alternative measure to prevent a buoy of moder 

ate scope from being swept under water by swift cur 
rents is to use a buoy of greater buoyancy. Now, in in 
stances of relatively permanent buoys for marking 
channels, and the like, buoy size selection and mooring 
scope can be effectively predicated upon experience. 
and such buoys are not often required to be moved or 
retrieved. Accordingly. such buoys are selected with 
substantial amounts of reserve buoyancy and ground 
tackle holding power. 

In the case of temporary buoyage. for example in sci 
entific endeavors, the wide variety of water depths, cur 
rent conditions, and scienti?c instrument pay loads 
which must be met. would require a wide range and va 
riety of buoys and buoy sizes in order to avoid instances 
of inordinately large mooring line scopev 

DISCUSSION OF THE PRIOR ART 

Variable buoyancy buoys have been proposed here 
tofore, some of which have relied upon addition of one 
or more buoyancy sections. and others of which have 
relied upon means increasing the amount of gas in ei 
ther a ?exible or a rigid chamber. US. Pat. No. 
2,680,859 to A. A. Hultberg is an example of the added 
section approach, while US. Pat. No. 3,256,539 to A. 
P. Clark is an example of a ?exible chamber technique. 
The former is limited to selection of buoyancy by verti 
cal stacking of substantially identical cylindrical ?oat 
units held together by a rod through the common axis 
of the stacked units. While this provides for buoyancy 
selection, the resulting buoy structure tends to lack lat 
eral stability unless ballast. for example in the form of 
internal concrete. is used. Such ballast. of course. re 
duces the effective buoyancy. and renders the buoys 
more difficult to handle. 
The ?exible chamber technique is relatively com 

plex. and is more suited to specialized applications, 
where remote control of buoyancy is required. More 
over. in either of the foregoing types of variable buoy 
ancy arrangements it is necessary to construct the en 
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2 
tire device. rather than continuing to make use ofcxist 
ing buoys. 

BRIEF SUMMARY OF THE INVENTION 

The present invention aims to overcome most or all 
of the foregoing shortcomings and disadvantages of the 
prior art through the provision. in combination with a 
basic buoy. of add-on ?otation means for increasing the 
buoyancy of the basic buoy and, if desired. the stability 
thereof. 
With the foregoing in mind. it is a principal object of 

this invention to provide an improved buoy apparatus 
which will eliminate the high costs and inconvenience 
of providing a number of conventional buoys in a plu 
rality of sizes. 
Another important object of the invention is the pro 

vision of a buoy assembly comprising a basic buoy and 
a plurality of arcuate ?otation elements ?xed about 
said basic buoy so as to increase buoyancy and stability 
thereof, the arcuate flotation elements being remov~ 
able for use of the basic buoy alone. or for replacement 
by other arcuate ?otation elements. whereby a com~ 
posite buoy having the most desirable degree of buoy 
ancy for a particular water depth. current. and mooring 
scope can be assembled in a short time. 

Still another object is the provision of a multiple 
buoyancy buoy apparatus of the foregoing character. 
wherein the ?otation elements are formed principally 
of a rigid plastic foam, such as expanded polystyrene. 
covered by a durable skin of a compatible plastic resin. 
preferably incorporating a suitable reinforcing material 
such as glass fiber. 
Other objects and many of the attendant advantages 

will be readily appreciated as the subject invention be 
comes better understood by reference to the following 
detailed description, when considered in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a plan view of a multiple buoyancy buoy em 
bodying the invention; 

FIG. 2 is a sectional view of the buoy of FIG. 1, taken 
substantially along line 2—2 thereof; 
FIG. 3 is a diagrammatic illustration depicting opera 

tion of the buoy of FIG. 1; 
FIG. 4 is a plan view of another embodiment of the 

invention; and 
FIG. 5 is a side view, partly in elevation and partly in 

section. of the embodiment of FIG. 4. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In the form of the invention illustrated in FIGS. 1 and 
2, a multi-buoyancy buoy. generally indicated at I0, 
comprises a basic buoy l4 and a buoyancy increasing 
?otation assembly 16 mounted on basic buoy 14 in en 
circling relation thereto. Basic buoy I4, in this exem 
plary embodiment, comprises a circular hull Ma. as 
viewed in plan. from which depends an annular keel 
14]). Hull 14a is characterized by a substantially ?at top 
deck 14c. a substantially ?at bottom surface 14d. and 
a side wall He presenting a substantial dcadrise or 
?are. 
Depending from the bottom surface 14d, on diamet 

rically opposite sides of keel 14b, are a pair of aper 
tured ?anges or eyes 18 that serve as pivotal connec 
tions for a bail 20. Bail 20 serves as a connection means 
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for mooring gear or ground tackle, such as includes a 
cable 22 secured to the bail by a shackle 24. Cable 22 
may be secured to any suitable form of anchor for the 
circumstances in which buoy 10 is to be moored, and 
cable 22 may have a scope commensurate therewith as 
will later be discussed with reference to FIG. 3. Basic 
buoy 14 may further be provided with any other fit 
ment to suit it for scientific or other purposes, a centrals 
vertical antenna mast 26 being illustrated as represen 
tative thereof. 
The buoyancy increasing ?otation assembly 16 com 

prises a plurality, four in this example. of arcuate ?ota 
tion elements 28 joined together in a circle in embrac' 
ing relation to basic buoy 14. Each arcuate ?otation el 
ement 2 is conveniently formed of a tough, durable. 
skin or shell 30, preferably molded of a material such 
as ?berglass reinforced polyester resin, and a cellular, 
rigid plastic foam core 32, preferably comprising ex 
panded polystyrene or polyurethane material. The 
inner arcuate surface of each ?otation element 28 is 
desirably molded or shaped so as to be complementary 
to the shape of the side wall l4e of hull 14 so as to pro 
vide a snug fit thereagainst when assembled. 
inwardly directed ears or tangs 34 are provided, con 

veniently as an integrally molded portion of shell 30, 
with one such tang extending radially from each end of 
each ?otation element 28. Tangs 34, which are dis 
posed in congruent pairs in the assembled buoy 10, are 
apertured to receive bolts 38, or other suitable fasten 
ers. Because tangs 34 overlie the deck [40 of basic 
buoy l4, and because of the complementary shaping of 
surfaces of the ?otation elements adjacent thereto, the 
?otation elements are ?rmly secured in position on the 
basic buoy without any specific fixtures being neces 
sary on the latter. 

MODE OF OPERATION 

Referring to FIG. 3, consider a basic buoy 14 to be “ 
moored in water W by means of ground tackle includ 
ing cable 22 and a suitable anchor A on the bottom B. 
Consider also that, with a scope of say 2:1, and a cur 
rent running of velocity V, buoy 14 will just ?oat satis 
factorily to perform its position indicating, scientific 
data transmitting, or other design function. In this con 
dition basic buoy 14 has a watch circle radius of R. 
Now, if the current increases in velocity to V’, basic 
buoy [4 will no longer have adequate buoyancy, with 
a cable scope of 2:1 to perform its intended function. 
Rather, it will be swept underwater to some position 
such as that indicated in dotted lines. This circum 
stance has generally been met in the past simply by in 
creasing the cable scope as shown in FIG. 3 by basic 
buoy l4’ and cable 22'. The result is a greatly increased 
watch circle radius R’, often unacceptable in terms of ' 

scienti?c accuracy. 
In accordance with the present invention, however, 

the watch circle radius R can be retained in spite of the 
greater current V’, by retaining the cable 22 of lesser 
scope and adding ?otation assembly 16 elements 28 to 
basic buoy 14 to arrive at multiple buoyancy buoy l0. 
Buoy 10 will, as shown in FIG. 3, provide the desired 
smaller watch circle radius R with the shorter cable 22, 
even at current V’. By having a number of ?otataion 
assemblies 16 of different displacements, it is possible 
to meet a wide range of buoyancy requirements with a 

single basic buoy 14. 
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It will be recognized that the ?otation elements 28 

not only increase the buoyancy of buoy H], but also we 
tend the beam thereof in such a manner as to render 
buoy l0 considerably more stable than basic buoy 14. 

Referring now to FIGS. 4 and 5, another embodiment 
of multi-buoyancy buoy is indicated generally at 40, 
this embodiment being preferred for lighter duty than 
that previously described. Buoy 40 comprises a cylin— 
drical basic buoy 42 in combination with an assembly 
of arcuate ?otation elements. Basic buoy 42 is provided 
with a suitable mast 44 extending axially through the 
cylindrical body thereof, which body may conveniently 
be formed of a suitable expanded plastic resin material, 
such as polystyrene. A mooring eye 44a is formed at 
the lower end of mast 44, below the cylindrical body. 
The arcuate ?otation elements comprise a pair of 

semicylindrical elements 460 and 46h snugly encom 
passing the body of basic buoy 42. Elements 46a and 
46b are also conveniently formed of an expanded plas 
tic foam material such as polystyrene. and each is sub 
stantially of the same height as the basic buoy body. 
Another pair of arcuate, semi-cylindrical flotation ele 
ments 48a and 48b are disposed in snug encompassing 
relation to the lower half or so of ?otation elements 460 
and 46b. A band 50 of plastic or corrosion resistant 
metal surrounds ?otation elements 48a, 48b and binds 
those elements, as well as elements 46a, 46b to the 
basic buoy body. 

Vertically stacked on elements 48a, 48b are a sub 
stantially identical pair of arcuate. semi-cylindrical ?o 
tation elements 52a and 52b, in snugly encompassing 
relation to the upper half or so of ?otation elements 
46a. 46b. Another band 50 binds elements 52a, 52b, 
elements 46a, 46b, and the basic buoy together. 
Buoy 40 comprises, therefore, in addition to basic 

buoy 42, a number of ?otation elements which increase 
the buoyancy above that of the basic buoy alone. It will 
be recognized that one or more of the pairs of ?otation 
elements may be omitted from the combination. de 
sired to provide a buoy 40 having the degree of buoy 
ancy desired. 
Obviously, other embodiments and modi?cations of 

the subject invention will readily come to the mind of 
one skilled in the art having the benefit of the teachings 
presented in the foregoing description and the draw 
ings. It is, therefore, to be understood that this inven 
tion is not to be limited thereto and that said modi?ca 
tions and embodiments are intended to be included 
within the scope of the appended claims. 
What is claimed is: 
l. A multiple bouyancy bouy comprising in combina 

tion: 
a basic bouy for providing a ?rst predetermined 
amount of positive bouyancy, said basic bouy com 
prising a hull that is circular in plan, has a substan 
tially ?at bottom surface of a ?rst diameter, a sub 
stantially ?at deck surface of a second diameter 
that is larger than said ?rst diameter, and an annu 
lar side wall presenting a curved. sloping outer sur 
face extending upwardly and outwardly from the 
periphery of said bottom surface to the periphery 
of said deck; 

a plurality of arcuate ?otation elements assembled in 
the form of a ring and embracing said basic bouy 
so as to provide additional bouyancy, each of said 
elements comprising only a segmental section of 
said ring and presenting a curved and sloping inner 
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surface complimentary to and adjacent a corre 
sponding portion of said sloping outer surface of 
said side wall. whereby upward movement of said 
ring relative to said basic bouy is precluded by co 
operation between said outer and inner surfaces; 

each of said ?otation elements further comprising a 
plurality of tangs each extending radially inwardly 
from one end thereof in overlying relation to said 
deck, whereby said ring is prevented from down 
ward movement relative to said basic bouy, each of 
said tangs being disposed in mutually adjacent rela 
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6 
tion to a tang of another of said ?otation elements 
and said tangs being free of direct connection to 
said bouy; and 

releasable fastener means securing together mutually 
adjacent ones of said tangs. 

2. A multiple bouyancy bouy as defined in claim I, 
and wherein: 

said ring comprises four of said arcuate ?otation ele 
ments. and each segmental section extends sub 
stantially one quarter of a circle. 

* * >lK * 


