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UNITED STATES

JAMES C.

PaTenT (

WALKER, OF' WACO,

JFFICE,

TEXAS.

| WAVE-’MOTO R.

SPECIFICATION forming part of Letters P&tent No. 646,199, dated Mamh 2'7 1900

Apphc&twn filed October 25, 18"-}9. Serial No, 734 787,

(No model. )

1o all whom z,i May concern.-

"Be it known that I, JAMES C. WALKJR a
citizen of the United Stcmtes residing at Wa,co
in the county of McLennan and State of Texds
have invented a new and useful Wave-Mo-
tor, of which the following is a specification.

ThIS invention 1elates té wave-motors of
that type which are designed to utilize the
power of the waves by tI‘&IlaIIlIttIIlU‘ the mo-
tion thereof to any suitable maehmery OT ap-
paratus to pbe operated.-

The presentinrvention eontemplates an 1m-
proved wave-motor so constructed as to with-
stand to the greatest possible degree the im-
pact force of the waves, so that the vibration
of the working parts of the motor will be re-
duced to a mimmum thus insuring freedom

and accuracy of operatmﬂ while at the same

time utilizing to the fUHE}Sb extent the lifting
power of the waves. Incarryingout this ob—
ject the different parts of the motor are so

~constructed as to be practically unaffected
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- element.

by the vibration due to the side thrust orim-

pact force of the waves, and the parts are so

arranged as to be afforded the maximum pl 0-
tectlon

Heretofore in the constr uctmn_ of wave-mo-
tors a greatdesideratum has been toconstruct
a mechanism that will meetthe varying move-
ment and size of the waves induced by ordi-
nary winds as well as by storms, and in or-
der to meet this requirement an important

object of the present invention is to equip

the apparatus with improved means,whereby
the varying height of the waves will be com-
pensated for mbhout affecting the stroke of
themachinery being operated, whlle also pro-
viding means whereby the power-transmit-
ting parts of the motor will be automatically
thrown ouf of action at the end of each full
stroke of the driven element, thereby permit-
ting the float or buoy to rise to the crest and

fall to the trough of the highest storm-wave |

without stramlnnj any of the parts of the ma-
chinery or affecting the stroke of the driven

uniform and definite,
height of the waves.
W’lth these and manyother objectsin view,
which will more readﬂy appear as the nature
of the 1ment10n 18 better understood, the
same consists in the novel construction, com- |

L

ir 1_espeet1ve of the

Each stroke is thus always made

‘ bmatlon and arrangement of parts herem-

after mme fully deseubed 111ust1ated and
claimed.
THe fundamental features of the present

riety of modifications, and various arrange-
ments of the dlfferent parts may be resmted

towithottdeparting from the spirit and scope
of the invention; but the préferred embodi-
ments of the 1mplovements are shown in the

aeemﬁpanymﬂ‘ drawings, in which—

- Figure 1 is a vertlca,l sectional view of a

wave-motor constructed in accordance with
the present invention and showing one Way
of arrariging the different parts for securing
the desired Operatlon Fig. 2 is a cross- -SeC-
tional view on the line 2 2 of Fig. 1. Fig, 3
18 a detail elevation of the Statlonary slotted
guide-tube for the stem of the float. Ifig. 4
is a detail elevation of a section of the float-
stem coOperating with the stationary guide-
tube. Figs. 5 and 6 are detail views of the
form of power-transmitting lever and the
parts connected therewith w hich are utilized

S5

| invertion are necessarily susceptlble toa va-
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in the form of the invention shown in Fig. 1

of the drawings. Fig. 7 is a view similar to

Fig 1, &3]1-()1:5:'111{:!P a modified arrangement of the
-working pa,rts of the motor and also illustrat-
ing the preferred compensating means for

mamtammn a uniform stroke for the pump or
driven elemen’o irrespective of the amplitude
of movement of the float and its stem, Fig.
8 18 a detail sectional view on the line 8 S of
Fig.1. Fig.91s an enlarged detail elevation

80

of the power- tmnsmlttmn' or compensating

mechanism shown in Fig. 7 of the drawings.

Fig. 10 is a detalil in perspectwe of one of the

pivotal trip-levers forminga part of the mech—
anism shown in Fig. 9.

Like numerals of reference deswnate Cor-
responding partsin the several ﬁﬂ*ures of the

drawings.
In carrying out the present invention the

supporting frame or fr amework for the motor-

18 designed to be-constructed and braced in
such a manner as to provide a structure ca-
pable of withstanding the heaviest seas, while
at the same time possessing sufficient rigidity
to have a minimum amount of vibration, so
as not to materially affect the free opelatlon
of the werking parts of the motor.
this necessary 1esult the suppmtmﬂ-ftame
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for the motor consists of a plumhty of up-
right standards or piles 1, grouped in an an-
nula,l or circular series and preferably fitted

at their lower ends with anchor-points 2, which
are firmly embedded in the sea-bottom to pro-

vide forsecurely holding thestandardsin posi-
tion. Theannularorcircular series of frame-
standards 1 may extend a sufficient height
above the level of the water to accommodate
the full movement of the float or buoy of the
motor under normal as well as abnormal con-
ditions of the sea and to provide for rigidly
jolning the several standards to make a struc-
tnre of sufficient strength for the purpose.

The said standards are connected by a plu-

ality. of annular braces 3, extending com-
pletely around the entire series of standards
and fitted thereto by means of suitable coup-
lings4. In addition tothe annular braces 3,

encireling the series of standards 1, a numbm
of 1nter101 cross-braces 5 may be employed

which are arranged within the framework and

~ have suitablearm eonnectlons with the stand-
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ards. It will of course be understood that
any number of interior braces, as well as any

number of annular braces, ‘may be utilized

in strengthening and rlﬂ'ldly joining together
the standards. So it will be uuderstood that
the invention is not restricted to the specific
arrangement and number of braces illus-
tr&ted for instance, in Figs. 1 and 2 of the
dmwm%

While the braces described ﬁlmly couple
together the standards 1 and in connection
therewith provide a strong rigid fmmewmh,
it is preferable to make provision for bracing
the upstanding framework against the 1mpact
force of the waves which stuke the same lat-
er ally This may be effectwely aeeomphshed

| _ﬂ'uy-lmes 61in connection with each of the up-

45

‘right standards 1.
- guy-rods or cables 6 are arranged for use with
each upright standard 1 ::'md are located at

A series of the mclmed

suitable distances apart to properly distribute
the strain upon the different lines or cables.
Each of the guy-rods or cables 6 is suitably
coupled at its upper end, as at 7, to a conven-

ient point of dttachment on the standard 1

50

~ the standards of the framework.
the guy-rods.or cables 6 effective under all

55

with which it is associated, while the lower
end of said guy-rod or cable has fitted there-
to an anchor-point 8, firmly embedded in the
sea-bottom, similar to the anchor-points for
10 render

conditions, each of the said rods or cables is
provided with a turnbuckle 9, which may be
tichtened from time to time to take up any

| slack in the rod or cable which may have been

6o

occasioned by the straining of the structure,
and in order to eompensate for any contrac-
tion and expansion that may take place and
to assist in always mamtmnmg the guy-rods
or.cables taut each of the same is further pro-
vided with a spring eompeneatmw device 10,
consisting of a compensating spring 11, ﬁtted

on one sectlon of the rod or cable, andaspring-

suff
| tically-reciprocating float or buoy 13, which

646,199

| boxing 12, attached to an adjacent section of

the md or cable and housmﬂ' therein the said

spring, while at the same time permitting of

the free expansion and contraction thereot.
1he open fr amework just described is of a
cient size to freely receive therein a ver-

rises and falls with the waves and t.hrough
the mediuam of the connections tobe deseribed
is designed to transmit this motion to the ma-
chinery to be operated. The vertically-re-
ciprocating float 13 essentially consists of a
cylindrical air and water tight body provided
with dished or upwardly-concaved top and
bottom portions 14 and 15, respectively, and
in order that the float- body may be of suffi-
cient strength to resist any lateral strain that
may Dbe pla,ced thereon, as well as to meet all
conditions required theleof in the operation
suitable interior braces 16 extenduw tlELI]S-
versely across the mteuor thelcof as Well as
with suitable braces or ribs 17 at the top and

bottom thereof; bat it will of course be un-

derstood that the float-body may be reinforced
by means of other braces or reinforcing mem-

bers should this be found necessary in the

practical construction of the machine.

The upright framework, consisting of the
standards 1 and the braces assoclated there-
with, is open and allows the waves to freely
pass th1 ough the same and affect the float or
buoy
maximum protect_ion'for the said buoy the
skeleton protective curb 18 i1s employed. In
the form of the invention shown 1n Kig. 1 of
the drawings the protective curb 18 i1s ar-
ranged inside of the open {framework, within
the upper end portion thereof, and is of a
sufficient length to accommodate the vertical
play of the float under all conditions. The

.said protective skeleton curb for the float is
bolted or otherwise ‘rigidly secured to the

standards 1 of the framework, so as to con-
stitute an immovable or llﬂ"ld part of the
structure within which the 1’10‘113 works, and
thesaid curb essentially consistsof a plara,hty
of horizontal concentric annular ribs 19 and
a circular series of regularly-spaced upright
slats 20, bolted or otherwise suitably fastened
to the said ribs. - The upright slats 20 of the
curb 18 are preferably of a tumwulm shape
in cross-section, with their.'apices disposed
outwardly, as plainly shown 1n Iig. 2 of the
drawings, so as to permit the water to freely

“enter the spaces confined therein and act

upon the float, while at the same time serv-
ing to break the im pact force of the oncoming
wave
upon the float. Also by reason of the pro-
tective curb 18 completely surrounding the
space within which the float works the same
protectionis afforded to the float, irrespective
of the angle ordirection from whmh the wave
anpreaohes | -

To secure asteady reciprocation of the ﬂo&b

| within the curb or casing with a minimum

L

13- thelem but in order to secure the

and reduce the lateral shock or thrust
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amount of friclion, the float-body has fitted at |

the upper and lower ends thereof an annular
seriesof grooved antifriction guide-rollers 21,

the grooves of which receive and travel upon
track- ails 21°, which are fastened to the in-

ner side of the proteetwe curb, preferably op-
posite each upright standard 1 of the frame-
work, asillustrated in Fig. 2 of the drawings.

On acaount of the employment of the annu-

lar series of the grooved guide-rollers 21 the
said rollers not '01113? hold the float to a recip-
rocation in a fixed path and prevent binding
thereof within its curb or casing under the
impact or shock of an oncoming wave, but
also prevent axial turning or twisting of the
float during the operation of the machinery.

In order to transmit the motion of the float
to the apparatus or machine to be driven, the

same has fitted centrally therein a stem 22.
This stem extends vertically through the cen-
tral portion of the float and is fitted in the
dished top and bottom portions thereof by

water and air tight Jjoints, and this stem is
preferably formed in sections coupled to-
gether by a ball-and-socket or equivalent
universal joint 23, arranged exterior to and
below the float in the form of the invention
shown in Fig. 1 of the drawings. Referring
particularly to this form of the invention, it
will be observed that the float-stem section
22* below the ball-and-socket or equivalent
universal joint 23 is provided at its extrem-
1ty with tappet-lugs 23', projecting from op-
posite sides theleof and works within an up-
right stationary g cuide-tube 24. The nprlﬂ‘ht
statlona,_r? gmde tube 24 1s rigidly fitted to

the interior bracing of the framework, so as

to always retain a fixed position with refer-

- ence to the parts associated therewith, and

40
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thesaid stationary guide-tubeisof a sufﬁment
bore or interior dmmeter to freely receive the
reciprocating ﬂoat-stem section carrying the
tappet lugs or pins 23". * The end of the float-

stem sectlon 22* playing within the station-
ary guide-tube 24 has no direet connection
with any other part, so that the float can rise

and fall on the highest wave without strain-
ing any part of the machinery or varying the
stroke thereof, as will be hereinafter more
fully explained. Toprovidefortransmitting
motion from the reciprocatory float-stem to
the other parts of the motor, the guide-tube
24 1s cut away Iongitudinally upon opposite
sides thereof, as at 25, for the greater portion
of its length to produce longitudinal side slots
20, through which the tappet-lugs of the re-
ciprocatory float-stem project. Thesaid lon-
gitudinally-slotted side portions 26 of the sta-
tionary guide-tube 24 are designed to be of a
length equalmn the height of the .highest
storm~waves, and in setting up the form of

apparatus shown in Fig. 1 of the drawings
Tor use the guide-tube is arranged in such a

position that the upper ends of the side slots
26 thereof will lie in the plane of the crest-
line of the highest waves, while the lower ends

‘ditions of the sea.

line of sald waves, theleby permitting the

play under normal as well as abnormal con-
- In connection with the
slotted gnide-tube and the float-stem section

jworkmn* therein there is used an oscillatory

or swinging power-transmitting lever 27. In
the form of the invention shown in Fig. 1 of
the drawings the power - tmnsmwtmﬂ' lever
27 is'arranged at one side of the n*tude tube

24’ and is pivotally mounted at one end on a

in the power-transmitting lever.
pin 38 for the couplmf‘f—hnk 37 is disposed at

29, artanﬂ'ed within the framework of the mo-

o

ixed axle 28, fitted tosuitable frame-supports

tappet-lugs 28’ of the float-stem to havea free -

70

15

80.

tor and in the plane of the median line be- -

tween the upper and lower ends of the slofs
26 of the guide-tube. The said swinging
power-tr ansmlttmﬂ- lever 27 is provided at 1ts
free swinging end N_lth a fork 30, embracing
the intermediate red uced portion of the guide-
tube 24 at one side thereof and havingits side

arms 31 working, respectively, at the oppo-.

site cut-away sides of the tube, so as to co-
operate with the oppositely- pPOJectmﬂ' tappet-
lugs 23’ of the float-stem in the manner to be
presently explained. In the operation of the
motor it is necessary when the fork 30 of the

power-transmitting lever is released or dis-
‘engaged from the tappe_t -lugs 23" tomove said
1ever in a direction toward the horizontal

plane of its pivotal support to provide for re-

2°

95

setting the lever in a position for being ac- -

tua,ted on the reverse movement of the float.
Different expedients may be resorted to for
accomplishing this result, and in the form of

100

the invention now being descrlbed and shown

in Fig. 1 of the drawmﬂ’s this expedient con-
sists of a resettmﬂ'-sl)rmﬂ' 32. The resetting-
spring 32 is housed within a chamber 33
formed within the pivoted end of the power-

'-1311&1151111%11:19‘ lever, and this chamberis made

perfectly water tlﬂ'ht to protect the spring
from the corrosive a,ctmn of the water.
end of the resetting-spring 33 is secured fast,
as at 34, to the pivoted axle 28 of the lever
and is arched over said axle, the opposite end
of the spring engaging in a recess 35 at one
side of the chambet 33 so that the tension of
the spring may be normally exerted on the
lever in a dwectwn so as to tend to normally
move it toward the horizontal plane of the

pivot. |
Contiguous to its fm ked end the powel-

_tmnsmlttmﬂ' lever shown in Figs. 1,5, and 6
~of the drawings is provided w1th an elongated
‘opening 36, within which is arranged a coup-

ling-link 37.  The coupling-link 37 is of an

_elonﬂ‘ated form and extends aboveand below
‘the power-transmitting lever to which it is
fitted, the said link bemn* mounted at a point

1ntermedmte its ends on a pivot-pin 38, ﬁtt_ed
The pwot—

one side of the longitudinal axis of the latter,

and at the opposite side of its axis thesaid elon-
gated coupling-linkisprovided with alongitu-
dmally—dlsposed arcuate slot 39, which loosely

of said Slots will lie in the plane of the trough- | receivestherein a eouplm -pin 40 fitted in the

One
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‘uppef bifurcated end 41 of the reciprocating

piston-rod 42 of the air-pumyp 43,which prefer-

ably forms a part of the apparatus or motor.

The piston-rod 42 of the air-pump 43 carries at
its lower end the piston 44, working within the
cylinder 45,
is securely braced in a fixed position within
the framework of the motor, and in the ar-

rangement of parts shown in Fig. 1 of the

dmwmﬂ's the said cylinder has connected. to
the lower- end thereof a depending pump- -foot
46, having a ball-and-socket or other univer-

sal- -Jjoint eonneetlon 47 with the upper end of
the anchor-post 48, which is firmly ancnored
in the sea-bottom. The pump-foot 46 and
the anchor-post 48 provide a firm support for
the pump-cylinder to obviate the possibility

- of the same being displaced, and at this point

20

it may be well to observe that the ball-and-

socket or other universal-joint connection 47

for the pump-support, as well as the similar

joint connection 23 for the section of the float-

- stem, provide means for insuring an approxi-

30

35

4.0

mately-uniform operation of the pump, irre-
spective of the irregular lateral strain i1m-
posed on the parts of the motor by the im-

~pact or side thrust of the waves.

1The pump-cylinder 45 is plovided at oppo-
site sides of the piston-chamber thereof with

the oppositely-located air inlet and outlet
chambers 49 and 50, respectively, the air-in-

let chamber 49 having connected therewlith
one end of the air-supply pipe 51, which ex-
tends from 1its connection with the cylinder
to a point on the shore to provide means for
conducting the necessary supply of air to the
pumnp. At its upper and lower ends the air-
inlet chamber 49 of the c¢ylinder is provided

with the reversely-operating inlet-valves 52

and 53, respectively, which control the ports
or passages leading from the chamber 49 into

- the main pistcm-compartmenb of the pump.

45

50

55

The air-outiet chamber 50 of the cylinder is
also provided at the upper and lower ends
thereof with the reversely-operating valves
54 and 55, respectively, which control the dis-
charge or outlet of air from the piston-com-
partment of the eylinder into the chamber 50,
from which chamber the air is conducted
through a delivery-pipe 56 tothe storage-res-
ervoir or other desired point arran ﬂ*ed on the
shore.

BBoth the air supply and delivery pipes 51

and 56 have interposed in the line thereof at
a sultable point a water-trap 57, into which

~any water will collect that may have worked

6o

- the medium of hand-pumps 58, supported at |

its way into the pipe. |

- Inasmuch as the water supply and deliv-
ery pipes of the pump are under water and
are subject more or less to a constant vibra-
tion, there is liability for leakage of water
at the joints; but by arranging the water-
traps 87 in the line of such piping means are
provided for keeping the pipes free of water,
and the accumulations of water in the traps
o7 may be removed fromtime to time through

The cylinder 450f the air-pump.

1

| preferably, h

- downstroke of the piston 44.

one side of the fmmewmk &bove the Watel—-
line. The hand-pumps 58 are duplicates in
construction, and each of the same has a sue-
tion-pipe conneetlon 59 with one of the wa-
ter-traps 57, the suction-pipe for each of said
traps ettendmw therein to a point near its
bottom to insure the drawing off of sub-
stantially all the water therein. To maintain
the eylinder and chambers free of accumula-
tion of water, there is associated with the
cylinder a watel—dlmn pipe 60. 'This water-
drain pipe 60 is connected at one end with
the bottom of the air-pump cylinder 45 and
at its other end is conveniently coupled to
one of the water-traps 57, said drain-pipe 60
being fitted contiguous to its connection with
the water-trap with a cut-off valve 61, having
an extended operating-stem 62 lea,dmg a,bove
the water-line to & pomt a,d,]acent to the hand-
pumps 58S for convenient manipulation,where-
by the valve 61 may be opened from time to
time to admit of accumulations of water be-
ing forced from the air-pump cylinder on the
downstroke of its piston through the drain-
pipe 60 and into the water-trap o7 with which
it is connected The said drain-pipe 60 also,
as interposed in the line thereof
a drain-trap 63, which serves to receive and
hold the accumulations of water draining
from the cylinder when t.he cut- off valve 611is

closed.

Referring pa,ltlc,ularly at this point to the

operation of the air- -pump, it will be observed

75

8o
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100

that the same is double-acting and provides

for the discharge of the air through the de-

livery-pipe 56 on both the upstroke and the
On the down-
stroke of said piston the upper air-inlet valve
52 will open to admit a supply of air within
the eylinder above the piston and at the same
time the upper air-outlet valve.54 will close
to prevent the discharge of air at this point.
On the same movement of the piston 44-—that
is, on its downstroke—the lower of said in-
leL—va,lves 53 will close, while the lower air-
outlet valve 55 will open to permit the com-
pressed air beneath the piston to pass into
the outlet-chamber 50 and thénce into the de-
livery-pipe 56 to the point of discharge. The

‘reverse movement or upstroke of the piston

44 will reversethe positions of all the valves—
that is, opening the lower air-inlet valve 53
and elosmﬂ* the lower air-outlet valve 55 and
closing the upper inlet-valve 52 and opening
the upperair-outlet valve 54—to permit of the
discharge of compressed air at the nupper end
of the cylmder This operation takes place
continuously, and thereby provides meansfor
fully utilizing both the up and down move-
ments of the float 13 as the same rises and
falls upon the waves.

The power-transmitting or eompeusatww

mechanism of the power, by reason of the con-

struction descr 1bed,pr0V1deS a uniform stroke
for the piston of the motor irrespective of the
amplitude of movement of the float. In or-

der that a clear understanding may be had of
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~that by the time the piston reaches its upper

- 20

| 3;3.

- lever.
theforked end of the power-transmittinglever |
from the tappet-lugs of the float-stem the re-
setting device, whlch is in the form of the.

35 _ | _
comes into play and moves the power—tl'a,n_s—-,

646,199 - ' '- 5

the action of this part of the motor, reference

is made at this point to the form of theinven-

tion illustrated in Fig. 1 of the drawings. Re-
ferring to this figure of the drawings, it will
be assumed that a wave is just passing

through the open framework and lifting the
This
| -power-transmitting lever and pass beneath

‘the same, thereby freeing the lever, so that

float or buoy 13 to its highest position.
movement of the float draws its stem upward,

‘and by reason of the engagement of the tap-

pet-lugs 23’ with the fork 30 of the power-
transmitting lever 27 thislever will be swung

in an upward direction, with a consequent

upward pullon the plston -rod 42, thereby giv-

-ing the upstroke to the piston 44 of the air-
pump. The parts are so arranged that the
power-transmitting lever 27 will only swing

a sufficient dlstance to provide for the tull
stmke of the piston 44 in both directions, so

limit of movement the forked -end 30 of the

power-transmitting lever will have swung to
- one side of the longitudinal center of the sta-

tionary gulde tube 24, as shown in Fig. 1 of
the drawings, and therefore at one side of the
planeofmowementofthetappet111#593’ This

necessarily causes the disengagement of said.
‘tappet-lugs from the forked end of the power-

trans m1tt1n oleverand permlbs the float to con-
tinue to rise 1f the wave is high enough with-
outfurtheraffecting the movement of the said
At the momen_t of disengagement of

spring 382 in the construction shown in Fig. 1,

- mitting lever downward tothe position shown

~in dotted. lines in Fig. 1.
causes the side arms of the fork 30 to be
agaln projected across theslots of the station-

_40

This movement

ary guide-tube 24 and directly in the path of

“the ta,ppet_ -lugs 23" of the float-stem, so that

~ on the downward movement of the latter the

said tappet-lugs will again engage with the

fork of the power- ’r.ransmlttmﬂ' lever but at

the upper side of the latter. Durmﬂ' the ad-

- justment or resetting of the power-transmit#

- ting lever 27 to a normal position with the

53©

Slde arms of 1its fork projecting across the
slots of the guide-tube the longitudinally-dis-
posed arcuate slot 39 in the coupling-link 37

 will permit the pivot-bolt 40 for the piston-

55
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‘slot to its upper end without a

rod 42 to travel from the lower end of said
Lecting the
movement of the piston.” In other words the
slot 39 in the coupling-link 37 is of a sufﬁeient
length to permit the resetting device for the
power-transmitting lever to freely move said
lever back to the proper working pOSItIOI]
ready for the next stroke w1thout affecting
the piston of the pump.

After the upstroke of the parts and the re-
setting or adjustment of the power-transmit-
ting lever 27 to the position with the sidearms
31 of its fork 30 projecting across the path of
movement of the tappet-lugs 23" as the float

¥

wave the tappet-lugs will engage the fork
30 of the lever at the upper side thereof, and

‘thereby move the same downward, which
movement transmits the downstroke to the

pump-piston. When the piston reaches the

limit of its downstroke, the tappet-lugs 23"

again become dlsenfmﬂ‘ed from the fork of the

it may swing back under the influence of the

resetting-spring 32 to a position with its fork
lying across the path of and above the tap-

pet-lugs ready to be engaged thereby on the
next upward movement of the float or buoy,

it being observed in this connection that the

slot 39 in the coupling-link 37 will in this op-

eration also permit of the upward movement -

of the power-transmitting lever under the in-
fluence of the spring 32 without affecting the

£
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piston:of the pump. The twooperations de-
scribed are repeated - continuously and auto- |

matically during the action of the motor, and
it will be obsewed that while thefloat or buoy

Q0

is permitted to-rise and fall upon the highest
wave still the construction and alranwement :
of pmts is such that a definite and uniform -

‘stroke is alwaysimparted to the piston of the

pump, thereby providing fora uniform oper-

05

‘ation of the latter and obviating the possi-

bility of stmmmﬂ* or breakmn* the pmts of o

the motor.
In carrying out the in Ventlon Varlous moch- |
fications may be resorted to, and it may be

found expedient under some conditions to re-

I00

sort to the alternative arrangement of parts. o

shown in Fig. 7 of the drawmn's, and which

alternative arrangement of parts involves a

ficient form of resettmn'-
In'_ .

very practical and 0.
device for the power-transmitting lever.

105

the alternative or modified form of the appa-

-ratus shown in Fig. 7 the distinctive differ-
ence between the 'sa;me and the arrangement
110

shown in Fig. 1 of the drawingsis that the

main working parts of the motor are arranged.

in inverted positions. The framework and
the bracing therefor undergo no change; but
the skeleton curb 1S for the float is a,rra,nﬂ‘ed
within the lower portion of the framework to

‘accommodate therein the vertically-recipro-
float or buoy 13, and the air-pump and

cating
the statmnaty guide- tube are arranged with-
in the upper part of the framework &bove the
plane of the said protective curb. This ar-
rangement of parts disposestheair-pump and
the power-transmitting mechanism above the

115
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water-line, thereby exposing the same to

view and at the same time protecting them
from the action of the water.

In the alternative or modified eonstruetlon
shown in Fig. 7 the float-stem 22 is provided

“with a plumlity of ball-and-socket or other

equivalentuniversal joints 23*, which perform
the same function as thesimilar joints herein
referred to—namely, to provide means where-

by an approximately-uniform operation can

be maintained of the pumpirrespective of the

or buoy 13 descends into the trough of the | irregular lateral strain exerted on the p‘uts
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by the lateral impact or thrust of the waves.
In connection with the construction of the
float-stem with a plurality of ball-and-socket
or equivalent joints 23" the float or buoy 13
used in the form of motor shown in Fig. 7 is
provided with an inwardly-extending JOIIlt-
pocket 64. This joint-pocket 64 extends in-
wardly and downwardly from the top of the

- float to a point substantially in the plane of

10

the transverse center thereof and is perfectly
air and water tight to prevent the leakage of

~air from the interior of the float and leakage
- of waterinto the same. Thesaid joint-pocket

£5
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04 1s open at the top and is adapted tohouse
within the bottom portion thereof the lower-
most joint 23* of the float-stem, thereby dis-
posing the said joint at about ‘the center of
the float, where there is the least oscillation
thereof, thereby ‘reducing the oscillation or
vibration of the float-stem to a minimum.
In other respects the.construction is similar

‘to that already described in connection with

Fig. 1, and the section 22*, carrying the tap-
pet-lugs 23', works within- the stationary
guide-tube 24, which is rigidly centered with-

~in the open framework at the top thereof.

. In the alternative or modified constr uction |

- lever 2

being described the tappet-lugs 23’ of the
ﬂoat-stem cooIJe_rate with a shfrhtly-fmodmed
form of 'power transmitting lever 27*. This
* 18 fulerumed or pwom]lv supported

| mtelmedlate its ends, as at 65, on a suitable

- supporting - base 66, mounted on interior

35

braces within the framewmk but said lever

27* is provided at the end next to the guide-
- tube 24 with the fork 30, whose side arms 31
work. respectively upon the opposite slotted

- sides of the tube in the same manner as the

~ forkofthelever27.
40

the fork 30 of the lever 27* oper -ates in pre-
cisely the same manner as the fork of the le-
ver 27 previously deseribed, a slightly-modi-

" fied arrangement of the cauphnmlmk 18 re-

45
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sorted to, said coupling-link being pivotally
mounted on the end of the lever 27

ating with the piston-rod 42 in the manner
already fully pointed out. In the operation
of the form of power- -transmitting lever 27*
the use of the spring 32 for resetbmrr the le-

ver is dispensed with, and in plﬂce of this

spring there is employed a palr of reversely-
arranged upper and lower pivotal resetting-
levers 67 68, respectively. Each of said le-—

vers is pivota;lly mounted intermediate of its
- ends, as at 69, on a suitable support 70, fitted -

to the interior bracing of the framework, and
at one end carries a contact-roller 72, adapt-
ed to enﬂ'aﬂ'e against the power-transmitting
lever 277 in its oscﬂla,tlon The opposite end
of each of the resetting-levers 67 68 is pro-
vided with a fork 71, simila.r to the fork of the
resetting-lever, and whose side arms are also

adapted to work respectively upon the oppo-

site slotted sides of the guide-tube in the path
of the tappet-lugs 23. The roller-carrying

end of the upper resetting-lever 67 is heavier |

(Shown in Fig.1.) While |

* opposite
its fork, but being connected to and codper-

e ' ' ' 646,109

| than its forked end, so that said lever will
-normally tend to assume the position shown

in full lines in Ifig. 7 of the drawings, while
the forked end of the lower 1esett1n0" level 68
is the heavier end, so that said level will nor-
mallyswmﬂ' inthe p081t1011 shown infull lines
in Fig. 9 of the drawings.

Refellll]“‘ par tlculm'ly to the operation of
the resettmn device consisting of the levers

67 68, it will e observed that on the upstroke

of Lhe float-stem the tappet-lugs 23" will en-

oage witli the forked end of the lever 27% at

the under side thereof and swing such lever
upward until the full downstroke of the pump-
piston is made, at which moment the tappet-
lugs will pass out of engagement with the fork
of the lever. During This upward swing and
just prior to itsdisengagement from the tap-
pets of the float-stem the power-transmitting
lever 27" engages with the contact-roller of

the upper resetting-lever 67, thereby swing-

ing the forked end of said levm downwm d

and in the path of the upwardly-moving tap-

pet-lugs 23, so that when the said lugs be-

come dlsenﬂaﬂed from the power- tmncmlt |

ting lever the continued upward movement
thereof will press the roller-carrying end of

the lever 67 against the power-transmitting
lever and tluow the same back to a posnmn |

with the side arms of its fork extending across
the path of the lugs 23', when the latter will

again engage the power-transmitting leveron

the downward. movement of the ﬂoat stem.
Upon this downward movement of the float-
stem the power-transmitting lever is carried

75
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downward to the position sho'ﬁn in full lines

in Fig. 7 of the drawings, and the lower re-
Settlnﬂ'—lever 68 then comes into play similar

to the upper lever and forces the power-trans-
mitting lever back to a position with the side
arms ot its fork e\tcndmg aeross the path of
the tappet-lugs 23,

The . lenﬂ*th of the slot, 39 in the coupling-
link 37 is sufficient to admit of the resetting

105
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of the power-transmitting lever to the posi-

tions shown in doftted lines in Kigs. 7 and 9

of the drawings, and it will be farther ob-

served at tlu% m}mt that when said lever

leaves either of the resetting-levers the latter

assume the normal p081t10ns shown in full
lines in Figs. 7 and 9 of the drawings.

By reason of inverting the parts, as shown
in Kig. 7 of the drawings, it is necessary to

provide fer bracing and steadying the float

or buoy in its reciprocation independently of
the function of the grooved guide-rollers 21,
and to provide for thls thele is employed an
anchor- guide tube 75, arranged within the
lower pmt of the fIr amework and anchored
firmly in the bed of the sea. This guide-tube

slidably receives therein the'lowel extension

22% of the float-stem, which 18 plo,]eeted be-
neath the float or buoy

In further explanation of the funetion of
the water-traps 57, interposed in the line of
the air-supply and delivery pipes 51 and 56,
it may be stated that the pressure of air in
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the delivery-pipe 56 and its Water-tmp 57 18 | work, & eynndrical' protective curbin

ordinarily sufficiently strong to force the wa-
ter out of said trap and through the pipe 59,

connected therewith; but the hand-pump 53
is associated with Sa,ld pipe 59 for the trap of
the air-delivery pipe 56 in order to meet all
possible conditions and insure the removal of
accumulations of water from the water-trap.
It may also be explained that when the pis-
ton for the said hand-pump is forced to the
lowest point the same closes the inlet-valve
of the pipe perfectly air-tight, so as toe not in-
terfere with the action of the apparatus. This

applies to both forms of the motor: shown in

Ifigs. 1 and 7 of the drawmﬂ'%
From the foregoing it is Lhou oght that the

construction, operation, and many advan-
tages of the herem described wave-motor will .
be readily apparent to those familiar with the |

art without further deseription, and it will

be understood that various changes in the

form, proportion, and minor details of con-

struction may be resorted to without depart-
ing from the principle or
the advantages of the invention. .

- IHaving th_us described the invention, what

is claimed as new, and desired to be c;ecm*ed

30.
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by Letters Patent, is—

1. Inawave lnotor, an npt 1trht open frame-

work having a plurality of standardq a series
of guy-rods extending from each of the stand-
~ards, each of said n'uy.rodfs having an ad-
justing and a spring compensating device, a

float arranged . to reciprocate within Lhe
fmmewor'k, and power-transmitting mechan-

1sm assoclated w ith the ﬂoeut Substantmlly as
set forth. S

2, Inawave motor' an upuf‘rht 0pen frame-
Work consisting of an annulaqr series of stand-
ards, annular braees encircling the series of
standards and coupled lﬂdIVIdHELH y:-thereto,
an open protective eurb arranged within the

framework, a float arranged to reclproeate_

within Sald curb, and power -transmitting

mechanism assomated with tlle ﬂoa‘r, sub |

stantially as set forth.

3. Ina wave-motor, an upright open frame— |
work, a semleylmdrmal slatted protective
curb arranged within the framework, a float
arranged to reciprocate within said curb and |
power - transmitting mechanism associated

with the float, substantlallv as. set forth,
4. Ina wave-motor, an u prmht open frame-

work, a protective eurb fitted to the frame-
consisting of an annular series of

Work

oa,t arranged to reeciprocate
within the curb, and power - transmitting
mechanism assoemted with the ﬂoa,t sub
stantially as set forth.

5. In awave-motor, an uprwht open frame-
work, a cylindrical protectwe curbing fitted
to the_ framework and having a series of

spaced triangular slats whose apices are dis-

posed outwardly, a reciprocating float, and

power-transmitting mechanism,substantially

as set forth. |
G In awave-motor, an upright open flamo

‘apart

sacrificing any of

g ar-
ranged inside of and fitted to the framework,

said curb consisting of a plurality of annular

ribs and a circular series of slats secured to
said ribs, said slats being regularly spaced
and triangular in cross-section with
their apices disposed outwardly, a float

mounted to reciprocate within the curb, and

power- fl‘allsuuthncrmechamsm ,Ssubstantially

-as set, forth.

7. Ina wave-motor, an upright open frame-
work, a cylindrical protective slatted curb

‘mounted within the framework, a plurality

of track-rails fitted inside of the curb and

‘extending longitudinally thereof, a recipro-

cating float carrying interior guide-rollers en-
gaging with said track-rails, :;'md power-frans-

| mlttmcr mechanism, substantially asset forth.

8. In a wave- motor a framework, a recip-

1‘0{3&131[1“ float supported to work within the

fy amework a stem connected to and movable

-with the ﬂom, said stem being sectional and
90

having a universal joint or coupling disposed
at or a,bout the center of the float, a power-
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translating mechanism, and a power-trans-

mitting mechanism having a-lever associated

with the float-stem and opel‘atlvely connected
{ to a part of the power-translating meehan-

ism, substantially as set forth. o
9.-Tn a wave-motor, an u puﬂht framework,

a ver tlcnlly-reelprocatmﬂ* float provided with-

a joint-pocket extending lmva,rd]y from the

top thereof to a point at or about the center
| thereof, a sectional stem connected to and =
movable with the float, said stem havinga
universal joint or eouplmﬂ*housed within the_:;

bottom portion of said pocket, and power-

transmitting mechamsm ﬂ‘i‘»SOCIthd WILh smd |

stem, Subbtantlally as set forth.
10. In a wave

and carrying a single stem provided with a

t11p, power-transmitting mechanism includ-
ing a lever having a tripping engagement

Wlth_ sald stem, and means for automatleally
resetting the power-transmitting lever into
the path of the stem-trip for operation there-

by on.each c.tmke of the stem, substantml]y

as set forth.

e-motor, a frdmewmk, a 1eup |
‘rocating float working within the framework

100
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'11. In a wave- motor the framework, a re-

_c,1procalmﬂ' float workmn' within the frame- _
work and ecarrying a smﬂle stem provided
with a trip,a power-tr ansrmttln_u lever having

a tripping engagement with said stem, and

also coupled with the driven element, and

means for automatically resetting the power-
transmitting lever to an operative position

after disengagement from the stem on each
| stroke thereof, substantially as set forth.

12. In a wave-motor, the framework, a re-
ciprocating float working within the frame-
work and carrying a single stem, a power-
transmitting lever coupled with the driven

‘element and having a tripping engagement

with the float-stem, “and means for automat—-
ically resetting the power-transmlttmﬂ'lever
in operative relation with the stem after 1t1s
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relation to said tappets after disengagement
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released therefrom at the end of eachsliding | transmitting lever and having an arcuate slot

movement in one direction, snbstmltlally as

set forth.

13. In a wave-motor, 1311e framework, a re-
ciprocating float carrying a single stem hav-
ing tappets, a poiwer-tl‘*ansmitting lever cou-
pled with the driven element and having a
tripping engagement with said tappets, and

means for automatically resetting the power-

transmitting lever in operative relation to
said tappets after disengagement therefrom

at the end of each sliding movement in one

direction, substantially as set forth.

14. In a wave-motor, the framework, a re-

ciprocating float carrying a stem having tap-

pets, a power-transmitting lever coupled with

thedrivenelement and provided with a forked
end having a tripping engagement with said
tappets, and means for automatically reset-
ting the fork end of the lever in operative

therefrom at the end of each stroke of the
driven element, substantially as set forth.
15. In a wave-motor, the framework, a re-

ciprocating float carryi nﬂ* a stem having tap-
pets, a forked lever coupled with the dmven
‘element and having a
with said tappets, and an automatically-ad-
- justed resetting-lever arranged to codperate |
with the pOW@I‘-tI‘ELI]SIIIIt}tIHU lever at the end
of each stroke of the driven element Subetan-'-

tripping engagement

tially as set forth.

16. Inawave- metm the flamewmk there-"

i procatmn‘ float carrying a stem, the power-

transmitting lever having a tri 1pp1nn' engage- |
ment with sa,ld stem, the drwen element hav- R
‘inga leclproeatmﬂ' 1od a slotted link connec-

| .tlen between smd rod ‘and the power-trans-

~ mitting lever, and means for automatically.

40
erative relatlon to the stem after d1een0*arre-

“ment therefrom at the end of each stroke,;

resettmn' the power-transmitting lever in op-

| substantmlly as set forth.

45

~17. In a wave-motor, the framework, a sta-
tionary guide-tube mou inted within the frame-
“work and having lonrﬂtudmally—elotted side
portions, a float carrying a stem working with-

in the guide-tube and having tappet- lun‘s a

- swinging power-tr &nsmlttmﬂ' lever havmﬂ' a.

50

forked end working over the guide- tube and

‘having a tripping engagement w1th said lugs,
the driven element having a 1*eeip1'eeating:
rod, a link loosely mounted on the power-.

receiving the coupling or pivot pin of said
reciprocating rod, and means for resetting the
forked end of the lever in operative relation

1+ tosaid lugs after disengagement therefrom at

the end of each stroke of the driven element,
snbstantlally as set forth.

18. In a wave-motor, the fmmewm Ic, the
stationary slotted gﬂide-tube mounted within
the framework, the. reciprocating float carry-

ing. a stem wm]unﬂ' within said guide-tube
and having tappet- 1u gs, a forked power-trans-
mitting lever (3_011p1ed with the driven element
and having a tripping engagement with the
tappet—lurrs, pivotal resetting-levers arranged
respectively at the upper :;md lower limit of
movement of the power-transmitting lever,

one end for engagement with said tappet-lurre
and having then opposite ends arranged for
contact with the power- tlansmlttme lever,
each of said levers being weighted to dlepoee

.their contact ends 1:101*1113,11}' in the path of the

55
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each of said resetting-levers being forked at |

75

power- t1 .:1]1811]113‘511]“‘ level subst.?u,ntlally as set

forth.

hand-operated pumps eupported above the

‘water-line and having suction-pipe connec-
‘tions with the Wate1 tmps, eubstfmt ally as
set forth.

20. In a wave motm the ("ombmauen Wlth

‘the ﬂeat and the power-—tmnsmlttmﬂ mechan-
ism, of the air-pump having air supply and

del_wel y pipe eonnections the1 ewith, a water-

trap interposed in.the line of the air supply
-and delivery pipes for the air-pump, a valved

water-drain pipe leading from the bottom of

| the pump-cylinder to one side of said water-
traps, and a drain- trap interposed In the line
of said water- dr ain plpe, snbstantmlly as set

forth.
In testlmony that I claim the felefromg as

my own I have hereto affixed my swna,tme in

the presence of two witnesses.
- JA’E[ES C ’WALKER

TWlf:l’le.ef:-,es |
- J. R. DOW\&
C. FALKNER.

- 19. In a wave- motm the combination wﬂ;h-_
' the float and the power- -transmitting mechan-
‘ism, of the air-pump having air supply and
'delu ery pipe connections the1ew1th a water-
irap interposed in the line of the air supply
and delivery pipes for the air-pump, and
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