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[57] ABSTRACT 

An apparatus located in a body of water which has a ?uctuat 
ing water level for actuation of a ?oat assembly which is cou 
pled to ?uid displacement means. Fluid is pumped to a motor 
during both upward and downward movement of the ?oat as 
sembly with said assembly being retained against lateral move 
ment by ground engaging supports. The motor is coupled to 
power conversion means, as for example a generator as 
shown. 

1 Claim, 3 Drawing Figures 
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OFFSHORE POWER CONVERSION APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention relates generally to power conversion 
apparatus and in particularly to an apparatus powered by the 
rise and fall of the ocean surface. 
To the extent known the prior art includes various arrange 

ments for converting wave or tidal motion into usable 
mechanical power. Old in the art are complicated gear trains 
for the purpose of converting and increasing the relatively 
slow vertical movement of the ocean, such gear trains includ 
ing a gear rack associated with a ?oat member. Since the ulti 
mate use of the transmitted power as shown in the art at hand 
is the powering of electrical generators, the required rota 
tional speed was sought by providing a multitude of gear com 
ponents constituting a very complicated and costly structure. 
A substantial loss of energy by reason of friction and inertia is 
inherent in their operation. 

SUMMARY OF THE INVENTION 

The present invention is embodied within a structure for 
support on the ocean ?oor seaward of the breaker line in the 
area of ocean swell movement. While the distance o?'shore 
will vary with the area geography the instant apparatus is in 
tended for close-in, convenient location to facilitate power 
transmission to shore. The apparatus advantageously utilizes 
vertical movement of the ocean surface, such movement being 
provided by swells, occurring at both varying intervals and 
magnitude. In distinction to the devices of the prior art the 
continuous motion of the swells may be utilized in addition to 
tidal movement of the water surface. 
The present invention further provides for a substantially 

continuous ?ow of ?uid under pressure past a hydraulic motor 
in a ?uid charged circuit. The motor may be usefully coupled 
to various power converting means as for instance electric 
generating equipment the details of which equipment are not 
part of the instant invention. A ?oat assembly is con?ned for 
vertical rolling engagement with supports of the apparatus and 
which ?oat assembly is in mechanical connection with a piston 
in a closed ?uid chamber. Valve means in communication 
with supply and discharge conduits serving the ?uid chamber 
control the intake and exhaust of ?uid to assure the continu 
ous ?uid ?ow to the motor. Further additional valve means 
enable the locking of the ?oat assembly in a raised position for 
maintenance to be performed as well as for other purposes. 
An important object of the invention is to take advantage of 

the continuous swell motion of the ocean in that area closely 
adjacent to the shoreline. In such areas the swell movement 
may be conveniently converted by the present apparatus into 
the continuous powering of a hydraulic motor. Accordingly, 
and by reason of the simplicity of the apparatus, an offshore 
generating station may be provided at a cost making it practi 
cal for remote locations. 
A further object is to provide a means for con?ning a ?oat 

assembly against undesired lateral displacement under the in 
?uence of ocean wave movement. The force exerted on the 
?oat assembly is efficiently converted to vertical movement of 
the assembly for displacement of ?uid within a fully charged 
?uid system. To utilize the water movement in a practical 
manner it is necessary both to minimize losses due to friction 
between structural components and to provide a ?oat of a 
con?guration to advantageously partake of the water move 
ment. Toward this end the ?oat assembly is constructed with 
friction reducing roller components and is con?gured to trans 
form water motion into an upwardly inclined force vector. 
A further object includes the providing of a power generat 

ing apparatus powered by ocean swell movement wherein a 
?uid flow within the apparatus is produced in a continuous 
manner regardless of widely varying water conditions. 
Toward accomplishing the foregoing objects a closed ?oat 

assembly is provided being very responsive to water level 
changes and including tubular extensions for the ultimate 
operation of a piston within a ?uid ?lled chamber. Also for 
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2 
purposes of efficiency the ?oat assembly is of a con?guration 
to avoid the lifting of sea water as would occur with a ?at sur 
faced assembly. 

Valve components are of low restriction type to permit 
filling and discharge of the ?uid chamber. 

BRIEF DESCRIPTION OF THE DRAWING 

In the accompanying drawing: 
FIG. 1 is a side elevational view of the power conversion ap 

paratus embodying the present invention with components 
sectioned to allow an adequate illustration, 

FIG. 2 is a sectional plan view taken along line 2-2 of FIG. 
1 showing the ?oat assembly and supports associated with 
same, and 

FIG. 3 is a detailed view of typical roller means carried by 
the ?oat assembly. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

With continuing reference to the accompanying drawing 
wherein applied reference numerals indicate parts similarly 
identi?ed in the following speci?cation, the reference numeral 
10 indicates a plad‘orm positioned by supports 11, the latter 
extending downwardly into the ocean ?oor. 
As earlier noted the platform is to be located close to shore 

but seaward of waves breaking on the shoreline. The supports 
11 serve additionally to guide the ?oat assembly 12 in a 
rectilinear, vertical path, the details of the assembly being pro 
vided at a later point in the speci?cation. Platform 10 con 
stitutes a base for a tower structure 13 on which a fully 
charged ?uid chamber 14 is mounted. The support structure 
13 includes inclined legs terminating at their upper ends in 
secured connection with a ring within which is secured the 
?uid chamber 14. 
Comprising part of the ?oat assembly are a plurality of up 

wardly extending tubular members 18 extending through 
openings as at 20 in platform 10 terminating in a bridge 17A in 
secured attachment to the lower end of a piston rod 17. A 
piston 19, moves within ?uid chamber 14, in response to ?oat 
assembly movement as transmitted through piston rod 17. 
Suitable rod seals are provided at 15 in bearings with a dummy 
piston rod 16 being journalled in the uppermost seal 15. Pro 
vided on the underside of platform 10 are a series of bumpers 
22 engageable with the ?oat assembly when at its uppermost 
limit to protect the same from damaging contact with the plat 
form. Roller means associated with the ?oat assembly as well 
as details of the assembly are hereinafter elaborated upon. 
The hydraulic system may be termed a closed system in that 

the ?uid chamber 14 is at all times fully charged with a recir 
culating supply of hydraulic ?uid. A chamber supply conduit 
23 and a branch at 23A provide the upper and lower ends of 
the chamber with a constant ?uid supply from an intake 238 
in reservoir 24. The supply conduit and its branched portion 
alternately direct ?uid through supply valve means at 25-26 in 
communication respectively with the upper and lower ends of 
chamber 14. The valve means 25—26 constitute check valves 
in that the ?ow of ?uid therethrough is limited to ?ow in the 
direction indicated by the applied arrows. Similarly discharge 
valve means at 27-28 associated with the upper and lower 
ends of chamber 14 permit in an alternate manner the ex 
hausting of ?uid from said chamber. The foregoing valve 
means 25 through 28 may embody conventional check valves 
permitting ?uid ?ow only in the direction of the applied ar 
rows. The valve means 25—28 may incorporate hingedly car 
ried valve components and more accurately termed ?ap 
valves. 

In communication with the discharge valve means 27-28 is 
a discharge conduit 32, branched at 32A and receiving an al 
ternate ?ow, upon piston movement in opposite directions, 
from the upper and lower end of the chamber 14. The 
discharge conduit terminates in ?uid delivery with a hydraulic 
motor 33 which may be of the gear type. A reservoir return 
line 34 for the motor exhausted ?uid completes the circuit 
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discharging at 34A into reservoir 24. An accumulator at 35 is 
in communication with conduit 32 by means of a conduit 
branch 36 and functions to receive a portion of the fluid 
discharged from chamber 14 during momentary pressure 
surges thereby dampening their effect on the motor. Similarly, 
a pressure relief valve 37 functions at a pre-determined 
elevated pressure valve to divert ?uid from conduit 32 directly 
to reservoir 24 via a line 38. 
An electrical generator 39 is shown in direct driven connec 

tion with the output shaft of motor 33 and constitutes power 
conversion means. With a loss of some mechanical ef?ciency 
power transmission components may be added if deemed ad 
vantageous. 
A gate valve at 40 in the branch conduit 32A permits clos 

ing of the lower discharge outlet of the ?uid chamber 14. The 
?uid so con?ned in the chamber upon closing of gate valve 40 
will permit in retaining the ?oat chamber at a level above its 
normal ?oating range of travel for servicing of the ?oat as 
sembly or other components of the invention. 

Float assembly 12 comprises a closed structure con?ned 
against horizontal movement and of a con?guration to lessen 
the impact thereagainst of waves. The structure is shown as 
being round in plan view having shaped upper and lower sur 
faces at 41 and 42. Said upper surface avoids water accumula 
tion while the lower surface is shaped to efficiently partake of 
the rising and falling swell movement of the water. 
As earlier noted the supports 11 additionally function to 

limit the ?oat movement to a vertical rectilinear path. For 
such movement with a minimum friction loss I employ sets of 
opposed rollers 43-44, each set acting along opposite sides of 
a support 11 as best seen in FIGS. 2 and 3. Preferably the 
roller mechanism includes bearings 45 shielded from the 
water. One such arrangement is shown wherein walled 
openings 46 are provided in the ?oat assembly with four walls 
47-50 in closely spaced relationship to the corresponding sup 
port surface. Walls 47-50 have openings therein through 
which extends a chordal segment of the rollers 43-44. Rollers 
shafts 51 are journalled at their ends within the sealed 
bearings 45 in blocks 52. The bearings 45 and blocks 52 are 
supported interiorly of the ?oat chamber by an annular parti 
tion with the outermost set of rollers being carried by the cir 
cumferential wall 53 of the ?oat structure. Additional roller 
means may be utilized without departing from the instant in 
vention. 

In operation the ?oat assembly is displaced upwardly upon 
the passage of a swell peak. The upward piston movement 
causes the intake of ?uid through valve 26 behind the piston 
while simultaneously ?uid ahead of piston 19 is being ex 
hausted from the ?uid chamber through valve 27 and to motor 
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33 via conduit 32. In the gear motor shown the ?uid passes 
along the unmeshed arcs of the driven motors gears and is ex 
hausted to reservoir 24 via conduit 34. The reservoir end 34A 
of conduit 34 and the intake end 238 of supply conduit 23 are 
closely disposed to permit the negative pressure in conduit 23 
to facilitate the discharge ?ow of ?uid along conduit 34 and 
thereby adding to the efficiency of motor 33. 

Reversal of piston movement occurring after swell peak 
passage will result in a discharge of ?uid past valve 28 (below 
the piston) while valve 25 admits a ?uid ?ow above the piston. 
The continuous movement of piston 14 incident to swell 
passage will cause a substantially constant ?ow of ?uid along 
conduit 32 to the motor 33. While swell frequency and mag 
nitude will vary substantially, ?uid ?ow is dependent only 
upon a continuously changing water level. Accordingly, the 
features of the instant invention may be provided on a scale to 
bene?cially utilize tidal changes in the water level. 
Having thus described the invention what I desire to secure 

under a Letters Patent is: 
1. In a power conversion apparatus powered by the chang 

ing surface level of a body of water, said apparatus having a 
?oat assembly, a ?uid chamber positioned upon a plurality of 
upright supports, piston means powered by said ?oat assembly 
for reciprocal movement in said chamber, supply valve means 
regulating ?uid ?ow In an alternate manner to admit ?uid be 
hind the piston during travel, discharge valve means per~ 
mitting discharge of ?uid in an alternate manner from that 
area of the ?uid chamber ahead of the moving piston, a ?uid 
powered motor in communication with the discharge valve 
means and powered by pressurized ?uid discharged from said 
chamber, the improvement comprising an improved ?oat as 
sembly, said ?oat assembly comprising, a circular ?oat struc 
ture having a lower surface of inverted conical shape and an 
upper surface of domed shape, centrally disposed tubular 
members extending upwardly from said upper surface of the 
?oat structure and terminating in operative connection with a 
piston rod of said piston means, said ?oat structure having in 
ternal walls to de?ne at least four circumferentially spaced 
apart openings in said structure each opening receiving an 
upright support, opposed sets of rollers internally carried 
Within said ?oat structure adjacent each of said openings with 
the rollers having chorded segments rotating through openings 
in said internal walls and in rolling contact with two opposed 
surfaces of a support to at all times space the portion of said 
?oat structure de?ning said openings away from said supports 
whereby resistance to guided vertical ?oat movement is 
reduced in the presence of side loads imparted to the ?oat by 
wave action. 

* * * * * 


