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To0 all whom it may concern:

Beitknownthatl, MERRILL B. RICE, a, citi-
zen of the United Statee residing at Tusmn
in the county of Los Anﬂ‘eles end State of
California, have inv ented new and useful
Impr ovements in Wave-Motors, of which the
following is a specification.

The object of my invention is to provide a
wave-motor which will be self-contained un-
attached to any wharf, not subjeet to the ac-
tion of the breakers, and which will operate
efficiently from the undulatory movement of
the swells of an ocean or other large body of
water. |

A furtiner object of my invention is to pro-
vide a very strong wave - motor structure
which while allowing flexibility of connection
between the floais will hold the floats at a
proper distance apart and which will bold two
floats in practical alinement, although giving
sufficient latitude of movement to &VOld dan-
ger of breaking,which would resultin the case
of more rigid connections.

A further object of my invention is to pro-
vide means by which to receive the power
from waves and transmit it to the shore with-
outdangerofany breakage of the connections.

My 1n‘vent10n in the various features is ca-
pable of adaptation in various ways, which
will suggest themselves to mechanics; and I
degire 1t to be understood that I do not limit
myself to the particular construction shown

from wave-motors heretofore known.
The aceempenymw drawings illustrate m}
invention.

Figure 11is a perspective view of my newly- -

invented wave-motor anchored in place in the
ocean near the shore. Fig. 2 is a plan view

of a portion of a power plant embodying my

invention. Fig. 3 is a plan view of the ap-
paratus shown in Fig. 1. Iig. 4 1s a vertical
longitudinal sectionon line 4 4, I'ig. 3. Ifig.
5 is a detaill of the connection between the
rear float and the rear end of one of the stays.

Myinvention comprises the combination of
two floats A A’, anchored by a line B and ar-
ranged to rise and fall independently of ecach

- other,alever C, fulerumed to both of the floats

by fulerums ¢ ¢, and any suitable power re-
celving and transmitting appliance composed

of two movable parts, one of which parts 1s i

p)
aperral

, | pivoted at the rear of its float.
as I regard myinvention as a broad departure

-——rr -

fastened to and moves with one of the floats
and the other of which parts is fastened to
and moves with the lever. This lever 1s con-
nected with a beam D, which is pivotally con-
nected at one end to the float A and pivotally
connected at the other end with a movable
part of the receiving and transmitting appli-
ance. I prefer to use a pump or series of
pumps E for receiving and transmitting the
power from the beam D

% mdlcetes the pump-cylinder ”‘Xed to the
oat, and ¢’ the pump-piston, which is prefer-
ably a trunk-piston, connected with the beam
by the connecting-rod e”. |

The beam D ispreferably formed of a truss-
frame pivoted at one end, as at d, to the float,
and the link d’ connects the other end of the
beam with the lever C.

Any number of pumpmg-eylmders e May
be fixed to the float, and their corresponding
connecting-rods are pivotally connected with
the beam, as at ¢'"’.

Each of the floats is plOVlded with a pump-
operating beam, and the two beams are con-
nected with the opposite ends of the lever, so
that the movement of either of the floats will
operate the beam of both floats and the beams
will be operated by the movement of both of
the floats.

r gy

and the beam D’ of the rearward float A’ is
The bow of
each of the floats preferably slopes upward
and the stern is preferably straight up and
down, so that the floats will most readﬂy re-
Sp{)Hd to the waves.

In order to hold the floats apart and in line
with each other transverse the line of the
waves, I provide two rigid stays F F', each
plvotally connected at one end to one of the
floats near the middle of the end thereof and
connected at the other end to the end of the
other float near the sides thereof, diverging
from each other in V shape, as shown in Fl”‘

i 3, and two flexible connections G G’ are fas-

tened at the sides of the float and connect
the two floats together. These flexible con-
nections are cables or chains, as indicated in
the drawings. The stays are pivotally con-

nected to the float A by links 1 2, and the
connections between one of the floats and the
two stays are preferably formed of twoswing-

The beam D of the forward float .
A is pivoted at the forward end of its float
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ing links 3 3', which are pivoted to their float,
one for each of the stays, and pivotally con-

‘nected at their lower ends with their respec-

tive stay. I II' indicate keepers fastened to
the float, one for each of the swinging links
to prevent lateral movement thereof, but to
allow the lower ends of the swinging links to
swing lengthwise of the float, thus to allow a
slwht movement of the ﬂoats to and from
eaeh other.

The truss-beam for the pumps comprises a
horizontal frame 5, pivoted or journaled at
one end thereof to a support a and provided
with middle cross-bars 6, a post 7, seated on
the cross-bars at the center of the frame, and
four slanting corner-braces 3, extending from
the inside corners of the frame to the center
post and secured to the center post. 1Iti1s nec-
essary that the beam D shall be very strong
and rigid, so that it will not be racked in case
one or more of the pumps become disabled,
thus throwing the strain to one side or the
other of the beam, and the form of truss-beam
shown affords the required strength.

In order to conduct the power to the shore
with the least difficulty and without danger
of breakage of the conductors, I propose to
provide upon each of the floats an accum u-
lator-tank I (with compressed air-cushion 7)
to receive the water from the pumps and a
pipe J, leading from the pumps to the tank.
A discharge pine or nozzle K is arranged to
discharge from the tank upon a water-motor
L, which is arranged to receive the stream
from the nozzle. Anyeffective form of water-
wheel may be used, such as the wheel known
as the ‘* Pelton” wheel. M indicates an elec-
trical generator to be driven by the water-

- wheel, and N an electrical conductor for con-

340

ducting the electricity tothe shore. A water-
wheel, with generator and connections, is ap-
plied in each of the floats and the electrical

- energy may be used immediately or stored in

55

60

storage batteries O, arranged on shore. The

floats may be connected with the cable by |

a suitable clamping appliance P, so that the
position of the floats with relation to the shore
may be changed.

In pra,etlce any number- of pairs of floats
may be provided for a plant, and the floats
may bemadeofany practicablesizeand weight
and may be open at top or housed in. They
are to be securely anchored in line outside
the line of breakers, so as to be acted upon by
the waves as distinguished from the break-
ers, so that they are not subject to the dis-
tructive force of the waves, but safely ride
thereon. In thisway it will be possible toso
strongly construct and anchor the floats of
the plant that the motor will operate effect-
ively during severe storms as well as in calm
weather, though with greater effeet in the
productlon of power.

The parts of the pumps must besufficiently
long to allow the pumps to operate freely un-
der the action of heavy swells or waves, so

that in heavy seas the movement of the float |

| willall be transmitted for pumping the water.

The length of pump required will depend

upon Lhe proportions of the arms of the lever
and also upon the size of the waves.

pump-cylinders must be sufficient to allow
the necessary movement of the piston-rod.
Suitable qneed regulating devices and gov-

of the dynamos.
covernor Q may be provided toopen and close

the discharge pipe or nozzle X. When the

speed of the dynamo becomes too great, the

covernor will close the disecharge pipe or noz-
zle K sufficiently todiminish thestream which -

operates on the motor L. This will increase
the pressure within the storage-tank I, and in

order to relieve such pressure a plurality of

ernor connected with the second discharge-
pipe K’ to open it in proportion to the clos-

ing of the discharge-pipe K. Preferablya

water-motor L', with dynamo M', is provided

for the second discharge-pipe, and any re-

quired number of discharge-pipes, water-

It will
also be understood that the diameter of the

75
ernors 1may be apphed to govern the speed —
With this object in viewa |

8o

‘discharge-pipes may be provided and the gov- -

go

motors, and dynamos can be provided to take

care of the power generated, thus to give a
large range of capacity to the apparatus. In
practical operation when the wave motion

becomes s0 violent as to cause the pressure
in the tank to be so great as to drive the mo- -

95

tor so fast as to cause the governor to cut

down the discharge through K the governor,
acting as a safety-valve, opens the discharge-
pipe K’, thus to relieve the pressure within

100

the tank and drive the motor L’ and its dy-

namo M'. This relieves the tank-pressure,
and the second dynamos will be driven until
the pressure falls again.

I &' indicate valves in the pipes K and K’

R indicates a rod connecting the valves k-

and %’ and operated by connections S, which
are connected with and opemted by the gov-
ernor Q. -

T T indicate vertical ways for the beams
D D’ to prevent the beams from moving lat-
erally.

The wateris preferably ta,ken by the pumps
from the ocean through a pipe U and returned
to the ocean from the water-motors L and L.

1(:';5-' |

11O

IIR

Now, having described my invention, what

I claim as new, and desire to secure by Let-
20
1. The combination of two floats toriseand

ters Patent, is—

fall independently of each other; a lever ful-

crumed to both of the floats; a power receiv-

ing and transmitting applianee composed of |

two movable parts, one of which parts is fas-

tened to and moves with one of the floats, and -
the other of which parts i1s pivoted to and

moves with the lever,
forth.

2. The combination of two floats to rise and
fall independently of each other; a leverful-
crumed to both of the floats; and a pump

substantially as set

130

having one member fixed to one of the floats

and its other member pivoted to the lever.

125 o



IO

'S

632,826

to be operated thereby, substantially as set |

forth.

5. The combination of two floats to rise and
fall independently of each other; a lever ful-
crumed to both of the floats; a pump with
one member fixed to one of the floats; a pump-
operating beam pivotally connected at one
end to the float and pivotally connected at
the other end with the movable pump mem-
ber; and a connecting-rod connecting the le-
ver Wlth the bar, Sﬂbbt&ﬂtlcﬂly as Set forth.

4., The combma,tmn of two floats torise and
fall independently of each other; a lever ful-
crumed to both of said floats; abeam formed
of a trussed frame pivoted at one end to the

float; a connecting-rod connecting the other |

end of the beam with the lever; a series of
pump members fixed to the float; and a se-

ries of pump members to operate therewith
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operatively connected with the beam.

5. The combination of two floats to rise and |

tall independently of each other; a lever ful-
crumed to both of the floats; a ‘beam pivot-
ally connected at one end with one of the
floats; aconnecting-rod connecting such beam
with the lever; a Deam. pivotally connected
at one end with the other of the floats; a con-
necting-rod operatively connecting such beam
with the lever; and one or more pumps in
each of the floats and each pump having one
member connected with its float and the other
member operatively connected with its beam,
substantially as set forth.

6. In awave-motor, two floats and between
the floats two rigid stays pivotally connect-
ed at one end to one of the floats near the
middle of the end thereof and pivotally con-

e

-

nected at the otherend to the end of the ofther

float near the sides thereof; and flexible con-
nections fastened at the sides of the float and
connecting the two floats together, substan-
tla,lly as Set forth.

In a wave-motor, the combination of two
"oats and between the two floats two rigid
stays pivotally connected to one of the floats
near the middle of the end thereof; two swing-
ing links pivoted to the other float, one for
each of the stays and pivotally conneeted at

‘the lower end with the stays respectively;

two keepers, fastened to the float, one for
each of the swinging links to prevent_lateral
movement thereof but to allow the lower ends
of the swinging links to swing lengthwise the
float; and flexible side connections connect-
ing the floats together.

8. A connection for two floats of a wave-
motor, comprising a rigid stay pivoted at one
end to one of the floats; a swinging link piv-
obted to the other float and pivoted at its lower
end to the stay; a keeper for the lower end

4.0
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of the link to preventlateral movement; and

a stop to limit endwise movementof the bar.
). A truss-beam for the pumps of a wave-
wotor comprising a horizontal frame jour-
naled at one end thereof to a support and
provided with middle eross-bars; a post seated
on the cross-bars at the center of the frame;

and four slanting corner-braces extendmﬂ |

from the inside corners of the frame to the
center post and secured to the center post.
WIERRILL B. RICH.
‘/Vltnesses:
JAMES IR. TOWNSEND,
ALFRED 1. TOWNSEND.
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