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UNTTED STATES PATENT OFFICE.

HENRY CLAY ESSINGTON, OF PHILADELPHIA, PENNSYLVANIA.

WAVE AND TIDE MOTOR.

SPECIFICATION forming part of Letters Patent No. 714,166, dated November 25, 1902.
Application filed September 9, 1901, Serial No. 74,831. (No model.

To all whom it may cohcer:

Be it known that I, HENRY CLAY KSSING-
TON, a citizen of the United States, residing
at Philadelphia, in the county of Philadel-
phia and State of Pennsylvania, have invent-
ed a new and useful Wave and Tide Motor,
of which the following is a specification.

My invention relates to wave and tide mo-

tors, and has for its object to provide an ap-.

naratus of this class wherein the maximum

efficiency of the float or driving element is

attained and whereby the driven element,
from which motion is communicated to the

pumps or other actuated objects, recelves an

effective motion from a minimum operation
of the driving element, as when affected by
small waves or a slight swell known as the
‘“ oround-swell.”

A further object of the present invention
is to provide means whereby the advancing
or progressive force of the waves is utilized
in addition to the rising or buoying effect
thereof and whereby the motion received by
the driving element is communicated to the
driven element with the minimum loss due
to friction or transverse stralns.

A further object of theinventionis to pro-

vide efficient means for relieving the driving

olement of transverse strains due to eross or
““chop” seas and to provide means whereby
the direction of effective motion of the driv-

- ing element is varied to suit the direction ot
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approach of the waves. |
A further object of the invention 18 to pro-

vide means whereby the driving elsment 1s |

shielded from excessive buffeting without
materially impeding the motion of the water
prior to reaching the float.

Further objects and advantages of the in-
vention will appear in the following descrip-
tion, and the novel features thereof will be

‘particularly pointed out in the appended

claims, it being understood that. various
changes in the form, proportion, and minor
details of construction may be resorted to
without departing from the spirit or sacrific-
ing any of the advantages of this invention.

In the drawings, Figure 1 is a perspective
view of a motor constructed in accordance
with my invention. Fig. 2 is a partial ver-

—

tail view of the driven gear and clutch mech-
anism with the cap-plate removed. Iig. 918
a eross-section of the same.

Similar reference characters indicate cor-
responding parts in all the figures of the
drawings. |

The motor embodying my invention com-
prises,essentially,an operating element which
is mounted for vibratory or oscillatory move-

ment and includes a float 1, adapted to ride.

upon the surface of the water, and a driven
element adapted for intermittent rotary
movement in a uniform -direction and con-
sisting, in the construetion illustrated, of a
shaft 2, adapted for connection with mech-
anism to be driven. In the preferred em-
bodiment of myinvention thisdriven element
is operatively connected by suitable interme-
diate gearing (which may be of a speed-mul-
tiplying type) with erank-shafts 3, of which
the cranks are connected by pitmen 4 with

piston-rods 5, forming elements of alr-com-.

pressing pumps, including the ecylinders 6.
These pump mechanisms, however, form no
part of my invention, and therefore are not
shown in detail. The piston-rods are shown
provided with cross-heads 7, operating in
guides 8 to insure longitudinal movement
without vibration or displacement; also, in
the construction illustrated the driven ele-
ment, consisting of the shaft 2, is connected
with the crank-shafts by intermeshing gears
9 and 10, of which the former are of larger
diameter than the latter to insure rotation of
the crank-shafts at a speed greater than the
driven shaft. . :'

The above-desceribed mechanism is mouant-
ed upon a framework preferably consisting
of the open-work side frames 11 and a revolu-
ble turn-table 12, a suitable tank or- reser-
voir 13 being located upon the upper ends ot
the side frames toreceive compressed air from
the pumps when the apparatus is used for air-
compression, although I have deemed 1t un-
necessary to show specifically the connections
between the pumps and this receptacle. The
crank-shafts may, as illustrated, be support-
ed by standards 14, rising from the turn-table;
but it will be understood that the detfails of
the mounting of the pumps or other operated

tical section of the same. Fig. 3is a front | devices may be varied tosuit the purpose for
elevation, partly in section. Fig. 4 is a de- | which the apparatus is designed.
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The turn-tableis mounted upou&ﬁxed_baae ] gear 36, loosely mounted upon the driven

15, supported by piles 16, the upper ends of

the pilesin the construction illustrated being
reduced, asshownat 17, forreception by sock-
ets 13, depending from the base, a central
pivot-bolt or spindle 19 being employed to
connect the turn-table with the base. The
base is of open-work or perforate construction
and at its periphery is provided with a raised
bearing-ring 20,havingaball-racein which are
arranged antifriction balls or rollers 21 to re-
celvethe bearing-ring 22 of the turn-table, and
the latter between said bearing-ring 22,and its
central hub 23 (through which the pivot-bolt
orspindle extends) is of open-work and is pro-
vided with strengthening-ribs 24. It will be
understood that the open-work construction
i8 designed to insure the necessary strength
with the minimum weight of the parts. Also
the turn-table is provided with an annular
depending flange or guard 25 of an interior
diameter slightly in excess of the diameter of
the bearing-ring 20 to prevent lateral dis-
placement of the table and relieve the pivot
bolt or spindle from excessive strain. It may
be possible under certain circumstances to
omit the pivot bolt or spindle and depend
upon said flange to maintain the parts in op-
erative relations. Also the base or platform
15 is provided with an anoular depending
strengthening-flange 26. |
The driving element, in addition to the float

1, includes a swinging frame 27, preferably |

consisting of suitably-braced arms 28, of
which the outer terminals are arranged at op-
posite extremities of the axis of the float 1

and are connected thereto by trunnions 29,

whereby the float is free to rotate on its axis

and yield to a greater or less extent to strains

applied on lines parallel with tangents. At
their inner ends said arms are connected with

~driving-segments 30, mounted centrally upon

45

~trated each segment consists of a toothed rim

5O
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thesupporting-frame and preferablyconnect-

ed for simultaneous movement by a trans-
verse shaft 31. In the construction illus-

52, prolonged at one end to form the upper
member of an arm 28, radial spokes or braces
ds being employed to connect said rim at in-
tervals with the hub 34, and connecting the

forward spoke or brace 33 with an interme-.

diatespokeor brace,preferably arranged near
the eenter of the segment, is a tension-brace
50, extended beyond the forward spoke or
brace 33 to form the lower or inner member
of the arm 28, said lower or inner member
and the upper or outer member being con-
verged from their point of intersection with
lhe forward spoke 33 toward the outer ex-
tremity of the arm,where they are connected.
In practice each arm, withits connected seg-
ment, with the spokes or braces, may be cast
elther in a single structure or in sections for
subsequent connection. _—
The segment or driving-gear is preferably
arranged adjacent to but outside of the corre-

sponding side frame and meshes with adriven |

!

shaft 2, forward motion being communicated
from the gear to the shalt by means of a suit-
able clutch mechanism, which in practice
may be of any preferred construction. I have
found that an effective clutch consists of a

70

ratchet-wheel 37, keyed to the shaft 2,and a

pawl 33, pivotally mounted upon the gear for
engagement with the ratchet-wheel, such a
clutch being illustrated in the drawings
Figs. 4 and 5. The driven gear may be of
hollow construction to form a casing for the
reception of the ratchet-wheel and pawl and
may be closed at its outer side by a suitable
cap-plate 39, whereby access may be had
thereto for cleaning and repairing. |
- It will be observed from the foregoing de-
seription, when taken in connection with the
drawings, that my preferred construction of
oscillating member consists of a segmental
gear having an arm extended tangentially
therefrom, and I have found in practice that

by employing an arm consisting of ocutwardly-

convergent members I am enabled to mount
the segment approximately on the diameter
of the turn-table, preferably a short distance
in advance thereof or toward that side of the
turn-table adjacent to which the float is lo-
cated. This enables me to:secure the full
drop of the float at the side of the platform
or the base-frame by which the turn-table is

supported, and thus provide for a wide range

of variation between low and high tide, the
oscillating frame in its fully-depressed posi-
tion being so located that the arms 28 occupy
an approximately vertical position with the
float adjacent to the piles at that side of the
structure. Thuswhen the tide is low the mo-
tion of the float in operation is toward and
from the supporting-frame, the lateral spac-
ing of the arms being such as to permit the
float to approach almost or quite to the plane
of the supporting-piles on that side of the
structure. Any suitable means may be em-
ployed for preventing pounding, although in
practice it is usually unnecessary to provide
such meansif the elevation of the turn-table
is such that when the surface of the water is
at 1ts lowest point the float will be out of ac-
tual contact with the piles. Ihave also found
in practice that the described construction
of the oscillating frame provides for the maxi-
mum effective stroke or amplitude of vibra-
tion of the float, and the above-described out-
ward-swinging movement of the float from
its point of lowest depression enables me to
utilize not only the rise and fall of the sur-
face of the water due to the waves, but also
the forward impulse thereof in approaching
the fioat. | o

Oneof the mostdestructiveelementsin con-
nection with devices of this class is the side
strain due to the contact of cross-seas or
‘““chop” waves, which approach the float in a
direction otherthan perpendicular to the axis
thereof; but by mounting the mechanism, in-
cluding the float-supporting arms, upon a re-

75

30

go

93

100 -

105

X10

115

120

125 -

130




10

15

20

30

714,166

voluble table I adapt the same to adjust itself
to the direction of approach and to yield when
the float receives the impact of a cross-wave
and at the same time obtain the full benefit
of the impulse of the wave. Moreover, 1 1in-
crease the buoyant effect of the float by elon-
oating it axially, so that the surface which 1s
in contact with the water is extended.

The provision of means whereby the oscil-
latory frame is adapted to yield to suit the
direction of approach of the waves also has
the effect of disposing the float on the lee side
of said structure, and thus to some extent
shielding the float from the excessive impact
of the waves, especially when a heavy sea is
running, while the spacing of the piles allows

the float to receive the full effect of the rise

and fall of the surface of the water.

An important advantage of the structure
herein described resides in the fact that the
driven gear is of very small diameter as com-
pared with that of the driving-segment, and
hence a limited vibration of the float due to
a wave of minimum magnitude will cause at
least one complete revolution of the driven
shaft, and hence one complete stroke of the
pumps or other devices which receive their
motion from the driven shaft. This is a mat-
ter of importance in connection with a motor
of this class, for the reason that it provides
for leaving the pumps under ordinary condi-
tions aftereach operative stroke of the oscil-

latory frame in a terminal position rather

33
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than in an intermediate position; butin order
to avoid backward strain due to the expan-
sive force of the contents of the pump-cylin-
ders the crank-arms may be disposed on the
quarter, so as to counterbalance each other.

Inasmuch as the above-described mechan-
ism provides for utilizing the upward impulse
or tendency of the waves in communicating
motion to the driven element, I employ at the
forward side of the turn-table one or more
guard-lips40,formed as extensionsorattached
to the lower edges of the guard-flanges 25 to

extend inward under the bearing-rim 20 and

provided with ball-races in which are ar-
ranged antifriction balls or rollers 41, which
bear against the inner side of said bearing-
rim and are adapted to traverse the entire
under surface thereof in the course of the ad-
justment of the turn-table to suit the direc-
tion of approach of the waves.

An important advantage of the open-work |

platform hereinbefore described resides in
the fact that in a heavy sea the upward 1m-
pulse of the water, either at the crest of the

- waves or owing to the dashing of the same

60

against the piles, will not have the effect of
raising the platform or straining the connec-
tions between the same and the piles upon
which it rests.
over, that while I have described the appa-
ratus as adapted for use in compressing air
it may be used for pumping water or other

It will be understood, more-

i}

|

i

vented from causing backward

8

purposes, or as a means for communicating
power for driving machinery. The arrange-
ment of the piston-operating cranks so thab
the piston of one pump is on its active stroke

‘during the movement of the piston of another

pump on its inactive or backward stroke has
the effect of conserving power or economiz-
ing power, so as to produce the greatest ef-
ficiency in operation, and a further effect of
this arrangement is to take up or neutralize
backward strain on the operating means, and
particularly the shaft. To prevent backward
rotation of the erank-shaft, a ratchet 42 is
fixed thereon and is engaged by a pawl 43,
mounted upon asuitable member of the frame-
work. By the use of this device only the for-
ward or effective strokes are communicated
to the shaft, and expansive force of the air or
other fluid which is being pumped is pre-
rotation of
the shaft. |

In order to provide for stopping the engine
when its operation is not desired, I provide
the pawl 38 of the operating-cluteh with a tail
or extension 44, a spring 45 being arranged
to hold the forward end or nose of the pawl
in its operative position, and in operative re-

7@
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lation with said tail or extenston is a cam 46

of a stopping-lever 47. This lever is ful-
crumed in such a position with relation to the
clutch members that when it is depressed to
the position indicated in dotted lines in Kig.

95

4 the cam, acting upon the tail or extension

of the pawl, raises the nose or operative end

thereof out of engagement with the ratchet,

whereas when the free end of the lever is ele-
vated the pawl is released and allowed to re-

turn to its normal position. The lever may
be held in this position by the contact of the
tail or extension of the cam, or any suitable
means may be provided for maintaining the
lever in its adjusted position. Assuch means
forms no part of my presentinvention, I have

deemed it unnecessary to illustrate the same.

Having described my invention, what I
claim 18—

1. A wave-motor having drivingand driven
olements of which the former includes a float,
and a pivoted gear-segment having a tangen-
tially-disposed arm connected to said float.

9. A wave-motorhaving driving and driven
elements, of which the former includes a float,

a gear mounted for oscillatory movement, and
an arm connecting the float with the gear and

disposed tangentially to the latter.

3. Awave-motorhaving driving and driven
olements, of which the former includes a float,
and an oscillatory frame having a gear-seg-
ment and a rigid arm extended tangentially
from the segment and connected to said float.

4. A wave-motorhaving driving and driven
elements, of which the former includes a float
and an oscillatory frame having a segment

consisting of a rim, a hub and radial spokes
' or braces, an arm extended tangentially from

liquid, either for irrigating, storage, or other | one extremity of the rim, and a tension-brace

jole
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diverging rearwardly from the float-support-
ing end of the arm and intersecting the seg-
ment between its rim and its huab.

5. A wave-motorhavingdriving and driven
elements, of whichthe formerincludesa float,

aplvoted gear-segmenthaving atangentially- |

disposed arm connected to said float, and of
which the latter comprises a driven shaft, a

gear meshing with said gear-segment and of
a diameter less than the same, and a cluteh
for communicating motion from the gear to

the shaft when the gear is moved in one di-
rection. | |

6. A wave-motorhavingdriving anddriven
elementsincluding a float and means for com-
municating motion therefrom, a turn-table
supporting said driving and driven elements,
sald float having a pivotal counection with
the turn-table on the same side of the center
of rotation of said turn-table as thaton which
sald float is located. |

7. A wave-motor comprising in combina-
tion, a turn-table, means for supporting the
same, & fioat, and a pivoted frame carried by
the turn-table and connected to said float, the
pivotal axis of the frame and the float being

hoth on the same side of the center of rota-

tion of the turn-table.

8. Awave-motor havingdriving anddriven
elements, of which the former includes a float
and an oscillatory float-supporting frame, and
a turn-table supporting said driving and
driven elements and having its axis parallel

‘with the plane of oscillation of said frame,

the axis of movement of said frame being in
advance of the axis of the turn-table.

9. Awave-motorhavingdrivingand driven
elements, of which the former includes a float
mounted for oscillatory movement, a turn-

40 table upon which said driving and driven ele-

714,166

ments are mounted, and a platform or sup-

port for said turn-table, the turn-table being

provided with a guard-lip underlapping the
platform or support to prevent upward dis-

piacement of the turn-table.
10, A wave-motor having driving and

drivenelements, of which the former includes
a float mounted for oscillatory movement, a
tuarn-table upon whichsaid drivingand driven
elements are mounted, and a platform or sup-
port for said turn-table provided with a bear-
ing-rim, the turn-table having a guard-lip un-
derlapping said bearing-rim.

11. A wave -motor having driving and
driven elements, of which the formerincludes
a float mounted for oscillatory movement, a
turn-tableupon which said drivingand driven
elements are mounted, a platform or support

upon which the turn-table is mounted, said
60 +

platform or support having a bearing-rim
provided with antifriction bearing devices,
and the turn-table being provided with a
guard-flange encireling the bearing-rim.

50
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12. A wave - motor, having driving and

driven elements of which the former includes
a float, and a clutech mechanism for commu-
nicating motion from the former to the latter,
sald eluteh mechanism including a ratchet, 4
paw!l yieldingly held in engagement with the
ratchet, an operating-lever mounted on the
pawl-carrying member, and a ¢cam connected
to said lever and adapted to move said pawl
to effect 1ts disengagement from the ratchet.

65
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In testimony that I claim the foregoing as

my own I have hereto aflixed my signature in
the presence of two witnesses.
HENRY CLAY ESSINGTON.
Witnesses: |
CHAS. F. KAST,
J. MILES KEPHEART.
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