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UNITED STATES

PaTENT  OFFICE.

HENRY C. ‘ESSINGTON, OF PIIILADELP}IIA, PENNSYLVANIA.

WAVE-MOTOR.

SPECIFICATION forming part of Letters Patent No. 625,101, dated May 16, 1899,
Application filed December 28, 1898, Serial No. 700,539, (Nomodel)

Io all whom it may concern:

Be it known that I, HeENRY C. ESSINGTON, a
citizen of the United States, residing at Phila~
delphia, in the county of Philadelphia and
State of Pennsylvania, have invented a new
and useful Wave-Motor, of which the follow-
ing is a specification.

My invention relates to wave-motors, and
has for its object to provide an apparatus of
this class including an automatically-adjuast-
able compensating connection between the
driving and driven elements, whereby the
driven element is adapted to traverse a uni-
form terminally-defined path, while the driv-
ing element is adapted tolraverse a variable
path to suit the tidal variation of the surface
of the water. : )

Further objects and advantages of this in-
vention will appear in the following descrip-
tion, and the novel features thereof will be
particularly pointed out in the appended
claims. _

In the drawings, Figure 1 is a perspective
view of a motor constructed in accordance
with my invention. Fig. 2 is a vertical sec-
tional view of the same. Fig. 3 is a detail
viewshowing aslightly-modified construction
of trip mechanism.

Similar reference characters indicate corre-
sponding parts in all the figures of the draw-
ings.

The motor embodying my invention com-
prises, essentially, an operating element
which is mounted for vibratory movement
and includes a float 1, adapted to ride upon
the surface of the water, and a driven element
also adapted for vibratory movementand hav-
ing connection with the driving element to re-
ceive motion therefrom, said driven element
being adapted for connection with mechanism
to be driven.

Asillustrating the essential features of my

invention, I have shown in the drawings one
embodiment thereof wherein the float 1 is of
spherical construction, such as a hollow me-
tallic ball mounted for oscillatory movement
by means of a swinging arm 2, connected with
a shaft or spindle 3, said shaft in turn being
mounted in suitable bearings in a supporting
frameorstructure4. Thereceivingordriven
element, to which the driving element is

l'adapted to impart motion, consists of a head
5, adapted for vibratory movement in a uni-
form path between fixed terminal points, the
extent of the path being subject to variation
to suit the function of the apparatus and the
extent of throw desired for the elements by
which motion is communicated to the ma-
chinery to be driven. In the construction
illustrated said head is carried by and may
form a part of an oscillatory arm 6, fulerumed
coaxially with the float-carrying arm, as upon

of connection between the arm of the driving
element and the vibratory head of the driven
element, particularly when the float is mount-
ed for movement as described, may consist
of a toothed or notched segment or gear 7,
carried by said float-operated arm, and a mov-
able detent or pawl 8, carried by said head
and adapted to engage either of a series of
seats or notches 9, formed in the segment or
gear. This detent or pawl, as illustrated in
the drawings, is yieldingly held in engage-
ment with the periphery of the segment, as
by an actuating-spring 10, and by moving the

force by which it is held in engagement with
the segment the latter may be released for
independent movement, AR

It is obvious that as long as the clutch op-
erates to connect the driving and driven ele-
ments of the motor they will operate syn-

driven element being proportionate to that of
the driving element and the relative lengths
of the paths of movement being controlled
by the radius of the segment. .Owing, how-
ever, to the fact that the path of movement
of the driving element is variable and is con-
trolled by tidal influences, and as it is desir-
able that the driven element shall have a uni-
form path of movement irrespective. of vari-
ations in the path of movement of the driv-
ing element, I have devised compensating
means for controlling the clutch whereby con-
nection between the driving and driven ele-
ments is effected, such compensating device
in the construction illustrated consisting of
trip-levers 11, ‘connected with the movable
element of the cluteh, as the detent or pawl,
and stops or trips 12, arranged in the paths,

the shaft or spindle of said arm. The means

detent or pawl in opposition to the yielding

chronously, the amplitude of vibration of the
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respectively, of said trip-arms or at the lim-
its of the path of the driven element, whereby
when a trip-arm comes in contact with a stop
or trip it is moved to disengage the clutch
and release the driving element for independ-
ent movement, but which automatically re-
leases the movable member of the cluteh when
relieved of strain, and thus allows the return
of the said clutch member to operative en-
gagement to communicate motion in the op-
posite direction to the driven element.

In the construction illustrated in Figs. 1
and 2 the trip-levers, which extend in oppo-
site directions from the head of the driven
element, are connected by means of links 13
with the detent or pawl, and in the paths of
the extremities of these trip-arms are ar-
ranged stops 12, which are spaced apart an
interval designed to control the path of move-
ment of the driven element, and as the trip-
arms successively come in contact with said
stops the detent or pawl is withdrawn from

‘engagement with the seat or notch of the seg-

ment in which it is fitted to allow any excess
of movement of the driving element to occur
independently of the driven element, such
excess of movement being caused by a wave
of greater amplitude than that necessary to
cause the desired movement of the driven ele-
ment or by a changein the level of the water
due to tidal influences.

In the modified construction illustrated in
Fig. 3 the trip-arms 11* are provided with
cam-faces 11" for contact with cam-faced trips
or stops 122, arranged in the paths, respec-
tively, thereof and designed to operate sub-
stantially as hereinbefore described.

It is also desirable in an apparatus of this
class to provide opposing cushioning devices
for preventing a rebound of the driven ele-
ment when the latter is disengaged from the
driving element, and hence I may employ op-
positely-located ecylinders 14, in which oper-
ate pistons 15, with the piston-rods 16, car-
rying cross-heads 17, traversing guides 18,
and pitinen 19, connecting said cross-heads
with the reciprocatory head of the driven ele-
ment. The cushioning membersshown in the
drawings consist,essentially, of pumpshaving
suitable inlet-valves 20 and exhaust-valves
21, and when the apparatus is to be used for
pumpingliquid or as a compressor the cushion-
ing elements may be utilized as pumps, thus
performing a dual funection, as will be under-
stood.” Under any circumstances the effect
of these cushioning elements is as follows: If
the driving element receives motion through
a path of an extent greater than is necessary
to bring one of the trip-arms into contact
with the codperating trip or stop, the detent
or pawl will be disengaged from the segment,
and further movement of the driving element
will be accomplished independently of the
drivenelement. Uponthereleaseof thedriv-
ing element the tendency of the compressed
fluid in the eylinder toward which the driven

element has been moving will be to move the
driven element in the opposite direction; but
such movement will be opposed by the resist-
ance in the other cylinder, and hence the
driven element will remain approximately at
that point in its path at which the disengage-
ment from thedriving element occurred until
upon the return vibration of the driving ele-
ment the pressure of the driven element
toward the stop (with which the trip-arm is
engaged) is relieved sufficiently by the action
of the spring 10 to allow the reéngagement
of the detent or pawl with a seat or notch in
the segment, when motion in the opposite
direction will be communicated to the driven
element.

It will be understood, furthermore, that
various means may be employed for relieving
the float of strains tending to affect the sta-
bility of the supporting-frame, and in the
construction illustrated I have provided the
float with a diametrical sleeve 22, provided
with counterbored terminals forming seats
23, in which are fitted relatively-adjustable
collars 24 and 25, carried by the oscillatory
arm 2, the collar 24 preferably being fixed,
while the collar 25 is fitted for axial adjust-
ment upon the arm, which is elongated ver-
tically in cross-section to strengthen it suit-
ably against upward strain, and is held at
the desired adjustment by means of a nut 26
or the equivalent thereof. Said manner of
mounting the float allows the revoluble move-
ment thereof upon the float-supporting arm,
whereby waves coming in contact with the
float other than in a direction parallel with
the axis thereof will cause the turning of the
float upon its axis, and thus will relieve the
lateral strain upon the float, while not affect-
ing the upward pressure thereof. This mount-
ing of the float at the terminals of ifs axis
upon the bearing-collars reduces the frie-
tional contact of the float with the support-
ing-arm'and allows the free rotation of the
float to efficiently neutralize the side strains
applied thereto. Furthermore, the free end
of the float-supporting arm is preferably
braced against lateral strain by means of a
swinging yoke 27, of which the terminals may
be rigidly attached to the extremities of the
shaft or spindle 3, whereby the yoke vibrates
in a vertical plane with the float-supporting
arm. Also the float-supporting arm may be
strengthened laterally by means of side braces
28, extending rearwardly from intermediate
points of the float-supporting arm and at-
tached to the shaft or spindle at opposite
sides of the plane of the segment.

It will be understood from the foregoing
description that various kinds of machinery
may be driven by means of a motor construct-
ed in accordance with my invention, proper
connections being established between the
driven element and such maechinery; but as
the construetion of the connections will de-
pend upon the apparatus to be driven I have
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deemed it unnecessary to illustrate any form
thereof other than the described oppositely-
located pumping devices, which, however,
have the further function, in connection with
the apparatus described, of cushioning the
strokes of the driven element, and thus pre-
venting the disarrangement of the driven ele-
ment with relation to the driving element by
reason of shocks resulting from an unusually
rapid or extended vibration of the driving

. element.
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Various changes in the form, proportion,
and the minor details of construction may be
resorted to without departing from the spirit
orsacrificing any of the advantages of the in-
vention.

Having described
claim is— .

1. A wave-motor consisting of driving and
driven elements, respectively having variable
and fixed paths of movement, connections in-
cluding a cluteh, between said elements, trip
mechanism for disengaging the clufich to re-
lease the driving element, at the limits of
movement of the driven element, and cush-
ioning devices for the driven element, con-
sisting of opposite cylinders and codperating

my invention, what I

pistons connected with the driven element,

substantially as specified.

2. A wave-motor consisting of oscillatory
driving and driven elements, respectively
having variable and fixed paths of movement,
and provided with interlocking clutch-faces
of which one is constructed to form a plurality
of engaging points in a series concentric with
the axis of its movement, and means for dis-
engaging said interlocked faces at the limits
of movement of the driven element, substan-
tially as specified. ‘

3. A wave-motor consisting of driving and
driven elements, respectively having variable
and fixed paths of movement, connections, be-
tween said elements, consisting of an oscilla-
tory segment carried by one of the elements,
and a detent or pawl carried by the other ele-
ment, to engage one of the seats in said seg-
ment, and trip mechanism to disengage the

* detent from itsseat when the driven element
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reaches the limits of its path of movement,
substantially as specified.

4. Awave-motor consisting of a driving ele-
menthaving an oseillatory float-carryingarm,
and capable of a variable path of movement,
and a driven element having a terminally-
fixed path of movement, a segment actuated
by said float-carrying arm and provided with
spaced seats, a yielding detent carried by the
driven element for engagement with one of
said seats, and trip mechanism for disengag-
ing the detent from its seat at the limits of
the path of movement of the driven element,
substantially as specified.

5. In a wave-motor, the combination with
a driven element, of a movable driving ele-
ment consisting of an arm and aspherical float

havinga diametrical bearing-sleeve revolubly

mounted upon said arm, and connections be-
tween said driving and driven elements, snb-
stantially as specified. ,

6. In a wave-motor, the combination with
a driven element, of a movable driving ele-
ment consisting of an-arm having spaced
bearing-collars, and a superficially-rounded
float having bearings for the reception of said
collars, and connections between said driving
and driven elements, substantially as speci-
fied. _

7. In a wave-motor, the combination with
a driven element, of a driving element hav-
ing a movable arm, relatively adjustable col-
lars carried by said arm, and a spherical float
having an axial sleeve mounted upon said
collars for revoluble movement, and connec-
tions between the driving and driven ele-
ments, substantially as specified.

8. In a wave-motor, the combination with
a driven element, of a driving element hav-
ing a movable arm, relatively adjustable col-

‘lars carried by said arm, and a spherical float

having an axial bore terminally counterbored
to form seats to receive said collars, and con-
nections between the driving and driven ele-

| ments, substantially as specified.

9. A wave-motor consistingof adriving ele-
menthavingan oscillatory float-carrying arm,
a driven element having a limited path of
movement and provided with an arm mount-
ed coaxially with the float-carrying arm, a
clutch connection between the float-carrying
arm and the driven element, and trip mech-
anisin for disengaging the clutch to release
the float-carrying arm at the limits of move-
ment of the driven element, substantially as
specified. ‘

10. A wave-motor consisting of .a driving
element having a float-carrying arm, a driven
element having an arm mounted coaxially
with the float-carrying arm, a segment car-

ried by the float-carrying arm and provided

with peripheral seats, a yielding pawl car-
ried by the driven element for engagement
with one of said seats, and trip mechanism
for disengaging said pawl, to release the float-
carrying arm, at the limits of movement of
thedriven element, substantially as specified.

11. A wave-motor consisting of a driving
element having an oscillatory float-carrying
arm, aswinging yoke connected with the free
end of said arm and mounted coaxially there-
with, a driven element having a iimited path
of moveiment, a clutch connection between
the float-carrying arm and said driven ele-
ment, and trip mechanism for disengaging
the clutch to release the float-carrying arm,
substantially as specified.

12. A wave-motor consisting of a driving
element having an oscillatory float-carrying
arm provided with a toothed segment, a spin-
dle, mounted in suitable bearings, and lateral
braces connecting the body portion of said
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arm with the spindle, a yoke terminally con-
nected to said spindle and centrally connect-
ed to the extremity of the float-carrying arm,

a driving element having a limited path of |

movement and provided with an oscillatory
arm mounted upon said spindle, a pawl car-
ried by said driven element for engaging the
toothed segment, and a trip mechanism for
disengaging the pawl from the segment at the

625,101

limits of movement of the driven element, 1o

substantially as specified.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses. .

HENRY C. ESSINGTON.

Witnesses:

JoHN H. SIGGERS,
E. G. SIGGERS.



