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UNITED STATES

PATENT OFFICE,

FRANK L. PYLE AND JOE McDONALD, OF SIMI, CALIFORNIA.

WAVE-MOTOR.

SPECIFICATION forming part of Letters Patent No, 596,124, dated December 28, 1897,

Application filed January 11, 1897, Serial No, 618,726,

To all whom it may concern:

Be it known that we, FRANK L. PYLE and
JOE MCDONALD, citizens of the United States,
residing at S1m1 .in the county of Ventura
and State of Cahfomla, have invented cer-
tain new and useful Improvements in Wave-
Motors; and -we do hereby declare the follow-
ing to be a full, clear, and exact description
of the 1nvent10n, such as will enable others
gkilled in the art to which it appertains to
make and use the same.

This invention relates to wave-motors, and
is designed to utilize the power of waves and
transmlt the same to a distance where it

may be employed for driving any kind of ma--

chinery.

One of the aims of the present 1nvent10n is
to provide improved mechanism whereby the
up and down movements of the float are both
utilized for actuating the driving mechanism
in the same dlreemon or Wlthout reversing it.

Another aim of the invention-is to p10v1de
a specially-constructed float whereby the full
power of the waves is taken advantage of;
and to provide in connection with such float
means whereby the proper amount of water-
ballast may be admitted to the interior of said
float for regulating the extent to which the
float is submerged.

Other objects and advantages of the inven-
tion will appear in the course of the ensuing
description.

Theinvention eon51sts inanimproved wave-
motor embodying certain novel features and
details of construction and arrangement of
parts, as hereinafter fully described, illus-
trated in the drawings, and 1ncorporated in

‘the claims.

In the accompanying drawings, Figure 1is
a side elevation of the improved wave-motor,
Fig. 2 is a plan view of the same. Fig. 3isa
longitudinal section through the framework,
said section being taken between the oppos-
ing pairs of gear-wheels, looking in one direc-
tion.- Fig. 4 is a similar section looking in
the opposite direction. Fig. 5 is a reverse
perspective view of the float. Fig. 6 is a de-
tail section showing the connection between
the float and rack-bar, and Fig. 7 is an en-
larged detail section showing the means for
moving the rack-bar into and out of action.
Fig. 813 a plan view of said mechanism. Fig.

(No model.)

9 is a detail plan view of one corner of the

float, showing the antifriction-rollers which
eoutact with one of tlie guide-posts; and Fig.
10 is a cross-section taken in line with the
pinion-shaft.

Similar numerals designate corresponding
parts in the several ﬁoules of the drawings.

Referring to the drawings, 1 deswnates the
float of the improved m0t01 which is made
hollow and constructed from a sheet material,
such as galvanized iron orsteel. This float
is closed at top and bottom and upon all sides
and its general shape is rectangular; but at
its forward end it is brought to a pomt as
indieated at 2, and also sloped upward on its
under side, as indicated at 3, to resemble an
ordinary batteau or pontoon.

In setting up the motor the pointed end of
the float is presented to the incoming waves
in order that the latter may act W1th greater
effect to raise the float. The lower 101]0“11311-
dinal corners of the float are also beveled as
indicated at 4, in order to enable the waves
to act later a,lly thereon. The rearend of the

' float is arranged in close proximity to a sea-

wall or other vertical obstruction 5, which
causes the waves to rebound and compact
upon each other beneath the float, so as to
increase their lifting force.
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The float is an- .

chored between and guided in its movements -

by a series of vertical posts 6, which extend
from a superposed platform or dock 7 down-
ward to the bed of the stream. The float is

provided at each corner or at points corre-

sponding to the position of the posts 6 with
bail-shaped frames or bent rods or axles 8,
which surround the posts 6. Upon these
frames or axles 8is journaled a series of roll-
ers 9, adapted to bear against the post 6 upon
one or more sides, so as to relieve the fric-
tion of the float as it moves up and down on
said posts. The float is provided at the top
and near its center with a socket-piece 10,
havingan approximately hemispheroidal cav-
ity in “which is received the spherical or bolt-
shaped head 11 at the lower extremity of a
vertically-disposed rack-bar 12; toothed upon
oneside only. Thisrack-bar passes slidingly
through the platform or dock 7 and meshes
with a spur-pinion 13 on a transverse shaft
14, having fast thereon at each side of said
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are reversely disposed. Mounted loosely on
the shaft 14 outside of the ratchet-wheels 15
are large spur gear-wheels 16 and 17, the one
16 being larger in diameter than the one 17.
Upon the inner adjacent surface of said spur-
wheels are pivotally-mounted pawls 18, held
in engagement with their respective ratchet-
wheels by springs 19. These pawls are re-
versely disposed and adapted to operate al-
ternately according to the direction in which
the rack-bar 12 is moved.

The larger spur-gear 16 meshes with an-
other spur-gear 20 of corresponding size, and
the smaller spur gear-wheel 17 is operatively
connected to another gear 21 of correspond-
ing size by means of the interposed pinion 22,
The gears 16 and 20 ave thus caused to rotate
in opposite directions, while the gears17 and
21 rotate in the same direction. The gear-
wheels 20 and 21 are mounted fast on a trans-
verse shaft 23 and spaced apart sufficiently
to enable an eccentric 24 to be mounted on
the shaft 23 between said gear-wheels. Ex-
tending around the eccentric 24 is a strap 25,
to which is connected a rod or bar 26, which
is adapted to be operatively connected to the
piston of an air-pump, whereby air may be
compressed in a suitable tank and carried
through suitable piping to the point where it
is desired to convert the same into power for
driving machinery of any character. Asthe
rack-bar 12 moves upward it rotates the shaft
carrying the ratchet-wheels and actuates
through the medium of one of the pawls one
of the gear-wheels 16 or 17, as the case may
be, and in the downward movement of said
rack-bar this pawl slips past the teeth of this
ratchet-wheel while the opposite pawl is en-
gaged with its ratechet-wheel, thereby impart-
ing motion to the other gear-wheel on the pin-
ion-shaft. It will thus be seen that the shaft
carrying the eccentric will always be rotated
in the same direction during both the upward
and downward movement of the float and the
rack-bar actuated thereby. Continuous mo-
tion is thus imparted to the eceentric in the
same direction.

Mounted upon the platform or dock 7 is a
shifting bar 27, one end of which is forked to
constitute a bent shaft which partly embraces
the rack-bar 12. The ends of the fork-arms
28 are bent inward and provided with rollers
29, which bear against the rack-bar 12 on op-
posite sides of the teeth, as shown in Fig. 8.
Within the croteh of the fork is arranged a
third roller 30, which bears against the rear
side of the rack-bar. The shifting fork is
provided at a suitable point with a slot 81 for
the reception of the shifting lever 32, which
passes through said slot and is fulerumed at
its lower end between spaced rollers 83 in a
bracket 34, secured to the under side of the
platform 7, as shown in Fig, 7. Where the

lever 32 passes through the shifting fork 27,
it is provided with a pivot in the form of a
pin or bolt 85, which enters openings in the
shifting fork at opposite sides thereof. Se-
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cured to the upper side of the platform 7isa
segmental rack 36, with which a cateh 37 en-
gages, the said eatch being connected with a
thumb-piece 38 at or near the upper end of
said lever. By operating said thumb-piece
and releasing the catch 37 the lever 32 may
be rocked for moving the rack-bar 12 either
into or out of engagement with the pinion
with which it meshes when the motor is in
operation.

The float 1 is provided in its bottom with
an opening whieh is controlled by means of
a valve 59, the stem 40 of which projects up-
ward through the float and extends slightly
above the same, where its end is squared to
receive a wrench, consisting of arod 41 of the
requisite length, provided at its lower end
with a socket-head to fit over the stem of the
valve 10, the said rod projecting up through
the platform 7, where it has a handle, by
means of which it may bhe turned for opening
or closing the valve. By means of this valve
any desired supply of water may be admitted
to the inside of the float for properly hallast-
ing the same, it being desirable to vary the
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amount of ballast according to the height and

force of the waves, in order to get the best
results and in order to prevent the float and
its supporting-posts from becoming injured
when the sea is running high.

It is intended to employ a series or battery
of these motors and to arrange them in a row
just in front of the sea-wall 5, above referred
to, and to utilize the power derived there-
from by transmitting the same to the shore
through individual pipes or through one and
the same pipe. Itis desirable to arrange the
motors at a sufficient distance from the shore
to get the bLest effect from the waves and se-
cure the greatest power, and for this reason
the motors are generally located beyond the
point where the waves break.

It will be apparent that the several parts
of the motor above described are susceptible
of changesin the form, proportion, and minor
details of construction, which may accord-
ingly be resorted to without departing from
the spirit or sacrificing any of the advantages
of the invention. Under certain conditions,
and where the sea is very rough, it may be
desirable to dispense with the sea-wall. It
will be apparent that the motor will operate
without the sea-wall.

Having thus deseribed our invention, what
is claimed as new is—

1. In a wave-motor, the combination with
a series of spaced posts, of a float mounted
between said posts and provided at its edges
with laterally-projecting frames or bent axles
embracing said posts and having angularly-
disposed antifriction-rollers journaled there-
on, substantially as and for the purpose de-
seribed.

2. In a wave-motor, the ecombination with
a suitable float, and a vertically-extending
rack-bar connected thereto, of a pinion mesh-
ing therewith and actuated thereby, ratchet-
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wheels mounted on opposite sides of said
pinion and having reversely-disposed teeth,
spur-gears mounted loosely on said shaft out-
side of the ratchet-wheels, spring-actuated
pawls mounted on the inner adjacent sides
of said spur-gears and engaging said ratchet-
wheels, and a counter-shaft provided with
spaced spur gear-wheels directly and indi-
rectly meshing with the spur-wheels on the
pinion-shaft, an eceentric on said counter-
shaft, and a reciprocating rod connected to
and driven by said eccentric, substantially as
and for the purpose described.

3. In a wave-motor, the combination with
a suitable float, and arack-bar extending up-
ward therefrom, of power-transmitting mech-
anism operatively geared to said rack-bar
and driven thereby, and a shifting device
comprising a bent shaft carrying rollers which
bear against said rack-bar on all sides, said
device being adapted to move the rack-bar
bodily into and out of engagement with said

gearing, substantially as and for the purpose
desecribed. :

4. In a wave-motor, the combination with
a suitable float, and a rack-bar actuated there-
by, of a system of gearing operatively con-
nected to and driven by said rack-bar, a
shifting fork loosely embracing said bar and
comprising a bent shaft provided with an-
gularly-disposed antifriction-rollers, and a
shifting lever connected to said fork for re-
ciprocating it and moving said rack-bar into
and out of action, substantially as and for the
purpose described.

In testimony whereof we have signed this
specification in the presence of two subserib-
ing witnesses.

FRANK L. PYLE.
JOE McDONALD.

Witnesses:
J. W. DIDDLE,
C. E. HoAR.

25

30

35




