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| UNITED STATES PATENT OFFICE. -

- Be it _known that we, ALVA
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'ALVA L. REYNOLDS AND GEORGE A. REYNOLDS, OF HUNTINGTON BEACH, CALIFORNIA.

WAVE-POWER APPARATUS. -

.';h"

No. 875,950.

H.‘l-

_ Specification of Letters Patent. |
 Application fled March 18,1907, Berisl No. 363,102, . -

Pa_.te'nted Jan, 71,' ‘.!.BOB.

To all whom vt may concern: L
L. ReYxoLDS
and GEorGE A. REYNOLDS, both citizens of
the United States, residing at Huntington
Beach, in the county of Orange and ‘State of
California, have invented a new and. useful
Wave-Power Apj’np aratus, of which the fol-
lowing is a speci cation. | | |

Tt 1s of the objects of this invention to

provide practical, durable,.economic and

effective means for obtaining constant and

':?egtﬂ ar power from the intermittent and

irregular forcé of the ocean waves; to avoid
danger of breakage and destruction from ex-
cessive force of the waves; and to take

advantage of the ebb and flow of the waves

“and the lateral movement of the water in
~ every direction. .

| designed to utilize the
horizontal component of the waves instead
of the vertical or rise and fall, and for this
purpose & vane hinged or pivoted on a ver-
tical axis is used. - |

An object of the invention is to'pr{)i?ide a1

automatic, vertically-adjustable vane which
will rise and fall to conform to. the varia-

This invention is

.tions of tideés to obtain maximum power

~ from a given size vane by keepin the sub-

30

merged portion of the vane at all times in
that portion of the water where the wave
motion is the greatest. -

The wave motion of a body of water 1s.

B Ereatest at the surface of the body, and the

85

orizontal component of the motion of the
water for a limited depth below the surface

“will be effective as a unit alternately in one
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mechanical operations. = - L |
. “The accompanying. ~drawings ‘illustrate

and .another .diréction, while below such
limited depth there may be cross or re-
- versely-moving

~currents which would re-
tard the movement of a body moving re-
sponsively to the upper unitarily-moving
portion of the water body; or the water

below such limited depth may have such a |

limited horizontal component as to act'as &
drag on a body subinerged in both the upger
and the lower portion of the liquid. . For

“this Teason the vané which is to receive the

force of the wave should be submerged only

to & certain depth in order to receive and

transmit:- the greatest effective power for

the invention. =~ | .
- Figure 1 18 & _per,&gsctiveview of.
paratus embodying &

“operating as a single plant for supplying
ower for mechanical operations as indgcw-
water - de']iw;éred

supplied through a suection~pipe
‘down into the body of water ﬁ

which

an ap- | st
invention. - Fig, 21s | gravity of each being such that

Fig. 3 is a plan section of one of the vanes.

“The- means upon which the waves act.
directly for imparting metion thereto, con-

sist broadl

in one or more venes, as 1,
partly or w

olly submerged in the water and

a, iﬁ)lﬁﬁ dei;a,ﬂ of a single_'uhit"Of the a.-pll)a.rra.tus.k

60

each connected to revolve on an upright axis ' |
which is located at or adjacent to one edge
of the vane so that each vane will respond to

the impulse of the wave acting
independently of the other.

-2 designates an upright sk ft
suitable gb

thereon, each

means, as crank 6, pitman 7 and cross-head

rod 9 of the pump, which rod is held in posi-
tion by guide 10. AR RIS

65

i mountedin
_ searings 3, 4, and operatively con-
nected with .a pump, as 5, by any suitable
70
8: the latter being connected with piston-

The parts hereinbefore enumerated go ‘to

make up & single unit er wave motor, and
the entire apparatus will usually be ipséa}led-
with a series of such motors connected and

y dynamo D and water-wheel W
latter being -driven by

78
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through nozzle N supplied from the pumps

5thi'oug1h a main M which has a.lateral con-
nection

i:?::'m%l the pressure and supply at the nozzle.
. The pumps.5 may be of any suitable con-
struction, and may be ~ipplied: with ' air

chambers A and connected with the main M.

., with an elevated tank T for equal-" !
8%

through pipes P that are controlled by '

check-valves C. Each of the puraps may be

provided with. s foot-valve B/ .

- R

S extending
and suitably

" The-vanes may be of an] suitableé construe- .

tion and mounted in any desirable :menner;

cal in the }:v_a.ter at one gide of the axis around
they 4n--the &
shown, each vane is in the form of a floating

blade or panel vertically adjustable’in guides
20 which may he in the form of an open

frame-work having ways 30 in which the
vertical "
down.

_- I-Ii.‘ﬂrdelﬁ.'.-ib- cause the fértiqally#a&:iu_ﬂtablei
| vanes to automatically assume the positi
| in which they will be.acted upon most effect-

ively by the waves, said vanes are con-
structed as floating panels, the specific

edgea of the vanes may move upand

its buoysacy

d in any desirable manner; 9.
care being taken that they shall stand verti- - @ -

revolve. In -the apparatus = -

100

. 1056 -
positzon .
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to the surface of the water. Tt is evident

that the vertically-sliding vanes may be con-

structed of any suitable material, as wood,
or as sheet-metal 1n a hollow form.

~The motors, pumps, and-water-main may

be supported in any suitable manner. For
this purpose 50 designates piles supporting &

) Eier superstructure 60 to which the upper

earings 4 are attached, and 70 designates

_turnbuckle ‘rods for supporting the Tower

15

 bearings 3, the same being connected by |
~ collars 80 with the piles 50 near the bed of
. the body of water. "By means of the turn-

ort the lower bearings at the requisite

level in the water, in & cheap and satisfactory |

"~ manner without liability of such bearings

20

being undermined or broken by the action of
" +he waves. | | o B

The main weight of each '#a.né,' its frame

- and shaft, will be supported by the upper

- _-'25

30

. justed to the appropriate level by lowering

35

bearin% that is sustaimed by the pier; the
lower bearing being intehded more particu-

larly to hold the lower end of the shaft ap-

pro]fri&tely in place to keep the shaft in ver-
~tica SIS0 I (AR
. The collars or bands whichsécure the turn-
‘buckle rods may be slidable on the piles, and

position..

in practice the lower bearing may be ad-
the collars with the turnbuckle frame and

tightening the turnbuckle until the bearing

is firmly fixed where desired ;'.f'_the-j'_kjﬁllam_b?,ﬂ

- ing drawn tightly &g&i}lﬂ};{thﬁ piles.: .
~: -The shaft may pass through and move

40

. of the shaft. .~
_  45. .

‘when needed.
~ In practice,

purpose of which is to serve as-a stay rather
than as a support for the shaft; but we do

Jower bearing attached thereto, and then |

freely up and down in thelower bearing, the |

1

CB75,950

‘will hold it at a determined position relative 1 Tt will be readily seen that these motors or

vanes 1nay be attached to air compressors,

“and the power utilized in such manner as is

deemed advisable. - o
Any rotary motion imparteéed to a vane will

on the pier. |
The movement _
tion will cause the vane to swing arocund in

be transmitted to the operating mechanism

response thereto until such-'motion of the
| water ceases oruntil the vane has swung into .

parallelism therewith. In. the latter case
the vane ceases to move until-a change of .di-

e T, of the turn- . rection oceurs in the water acting thereon;
buckle construction in connection with the .
- collars, it is made possible to a]ipropmately'
 sup |

then the vane will swing in another direction.
By reason of this dperation.the vanes may

70

of the water in one direc-

80

act effectively in both high and low seas, the - |

force - of the wave always tending first to
operate the vane and then, if excessive, to
throw the vane out of the way of the direct

force of the wave, which force will then be .
effective only upon the comparatively small

‘surface’of the shaft, whereby the liability of
destruction by high seas is reduced to a mini-

mum. -

Each vane is mounted to revolve in'an un-

-35.;

40

obstructed path throughout-an entire circle

so as to.act responsively to-every impulse of
the wave in every direction, and to come to
rest In a line with the moving current when-

‘ever the movement of said current continues

after the vane is in such line.
What we claim is: )

‘1. A wave motor comprising a plurality of
vertical vanes movable by wave impact and
' free to revolye in a complete circle, a support
| for said vanes and power-developing meusns

connected with said vanes. . -
2. A wave motor comprising a piurality of

' vertical vanes movable by wave impact and

free to revolve in a complete cirele, means for

not limit the invention to any particular | pivotally securing said vanes m the path or

form of bearing for either the top or bottom

90 designates a Ia,t&.'&f. the nozzle _w};iéh
can be partly or wholly closed at any time
without loss of power, as the water not de-

livered through the nozzle will pass on to the
- gtorage-tank, and from thence to the nozzle |

any number of units may be

. employed, and their parts may be of any size
- or Hropurt,iuns deemed advisable. Thevanes
will -

preferably be of such specific gravity
that they will ordinarily be nearly, but not

. quite, submerged, and the length of said

“vanes will be such that they will extend
~ down into the water only such distance as
" may be determined by experiment to be the.

- 60 best adapted to allow the waves to act most

o effectively upon the vanes to cause them to

“‘revolve on their axes. As the waves ebb
-andflow, the several vanes wili operate in-
“dependently of each other in response to the
‘waves. ' . -

|

';
|

!

|
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L

, port, of

force of waves, and power-developing means
connected with said pivot means. o

3. A wave motor comprising a plurality.of
vertical shafts, vanes on said shafts arranged

connected with said s
POWeT.

afts for developing
4. The combination with a suitable sup-

95
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11@.

in the path of the ebb and flow of waves, and - '
free to revolve m a ﬂmn%lete circle and means

115

a plurality of shafts vertically dis-~

posed in said support, vanes secured to said

shafts, said vanes being partly or wholly sub-
merged in water in an unobstructed path and
free to revolve completely and each adapted

to respond to wave impetus independeritly"
“of each other. . -~~~
5. The combination with a suitable-sup-
125
said support, vertical vanes secured to said

port, of a plurality of shafts journaled 1n

120

shafts, said vanes being vertically adjustable -

- according to the rise and fall of the water. - ..
6. The combination with a suitable sup-
port, of & .Elmﬂ}i;ity *Df 'ﬁ?“@}fi}i@f}ﬁl”almftfs *jﬂur—-.

130



16

- 20

25

30

35

“developing means connected with said vane..

40
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2

naled in said support, guides on said shafts | movable vane carried by said support and

and panels in said guides, said pancls heing

adanted to respond to wave impulses, and to;

rise and fall with the rise and fall of the tide.
7, The combination with a sumitable sup-
port, of vertically disposed shafts journaled
in said support, guides fixed to said shafts,

k
.

floating panels in said guides, and means con-

nected with said shaft for developing power.
8. A wave motor comprising a suitable

naled in said support, guide frames fixed Lo
saifl shaft bhaving ways, floating panecls
said ways arranged Lo respond independ-
ently of each other to wave impetus, pilien
conriected with said shaft, pumps connected
with said pitmen, and a water main con-
nectad with saxd pumps.

9, A wave motor comprising a vane piv-
oted on a vertical axis and adapted to re-
ceive the impact of the waves, and an ad-
tustable stay for the lower end of the asis.

10. A wave motor comprising a verticaily-

movable vane, means for pivoting said vane

on & . ertical axis to revolve unobstruetedly
in the path of waves, and power-producing
means connected with said vane. |
- 11. A wave motor consisting of a guide
having a vertically-disposed floatmg, vane
arranged in the path of waves, and power-
developing means connected with said vane.
12. A vertically-disposed shaft, a guide on
said shaft having ways, a floating vane in

said ways, and means for pivoting the shaft’

to hold said vane in the path of waves.

13. A wave motor consisting of a gude
having a. floating vane, means for disposing
sald vane In the path of waves, and power-

14. The combination with a suitable sup-

port of a vertically disposed and vertically

secured on. a vertical axis in the path of
waves, and power receiving means operable
by sand vane, |

i5. A wave motor comprising & vane se-
cured on o vertieal axis and located in the
path of waves, a support for sait vane com-
Prising &

Csald shiaft, a support for the upper bearing,
_ “adjustable connections to support the lower
support, o plurality of vertical shafts jour- |

hearing, and means for inereasing the tension

- of sard connections.

16. The combination with a support con-
sisting of piles and a superstracture on sald

- piles, a shaft a guide on said shaft, o verti-

- eally movable floating vane in said guide,

upper and lower bearings for said shaft, con-
nections between -said lower bearings and
niles, and means for tightening saud connec-
110118, | o

17. A vertically disposed vane, a shaft, a
hearing for the Tower end of said shaft, and
means for permitting of the rawsing and low-
ering of saii hearing.

18, The combination with a plarality of
wave motor units comprising pumps, of .a
main to receive water from such pumps, a
water wheel, a nozzle to deliver water from
the main to such wheel, a pressure reservorr,
9 connection hetween the main and the res-

ervoir and a gate between the connection and .

the nozzle.

In testimony whereof, we have hereunto

set our hands at Los Angeles California this
9th day of March 1907, |

ALVA L. REYNOLDS.
GHEORGE A REYNOLDS,
In presence ol-—
 James I Towxsenn,
M. Bruran TowNSEND.
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