
No. 54s,|99. . . ’ ' Patehted Mar. 27, |900. 
_.1. c. WALKER. „ » - ' 

wAvE moms. 
(AApplícgtìon ñled Oct. 25, 1899.) 

Tn: yonms mins ou. PHO'TQLIYHO.. WASHINGTON. D» z:A 



No. 646199. l»Paten’ted Mar. 27, |900. 
J. WALKER. 
wAvE anton 

(Applica‘mq med-oec. 25, 1899.) 
(No Model) " 3 Sheets-Sheet 2. 

/ 

/// 

ama/mwa, 



Patented Mar. 27, |900. No. s46,|99. 
.1. c. WALKER. 
wAvE Moron.' 

(Application med one. 25, 1899.) 
3 Sheets-Sheet 3. (No‘Model.) 

einem@ 

oTo-Lmdo., wnsuma‘ron, n. c. 





IO 

30 

35 

45 

50 

55 

65 

for the motor consists of a plurality of up 
right standards or piles 1, grouped in an an 
nular 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 for securely holding the standards in posi 
tion. The annular or circular 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 
joining the several standards to make a struc 
ture of suifrcient 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 ñtted thereto by means of suitable coup 
lings 4. in addition to the annular braces 3, 
encircling the series of standards 1, a number 
of interior cross-braces 5 may be employed, 
which are arranged within the framework and 
have suitable arm connections with the stand 
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 rigidly joining together 
the standards. Soit will be understood that 
the invention is not restricted to the specific 
arrangement and number of braces illus 
trated, for instance, in Figs. 1 and 2 of the 
drawings. , 

While the braces described ñrmly couple 
together the standards 1 and in connection 
therewith provide a strong rigid framework, 
it is preferable to make provision for bracing 
the upstanding framework against the impact 
force of the waves which strike the same lat 
erally. This may be effectively accomplished 
by the employment of a series of inclined 
guy-lines 6 in connection with each of the up 
right standards 1. A series of the inclined 
guy-'rods or cables G are arranged for use with 
each upright standard 1 and are located at 
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 it-s upper end, as at 7, to a conven 
ient point of attachment on the standard 1 
with which it is associated, While the lower 
end of said guy-rod or cable has fitted there 
to an anchor-point S, lirmlyembedded in the 
sea-bottom, similar to the anchor-points for 
the standards of the framework. To render 
the guy-rodsor cables 6 effective under all 
conditions, each of the said rods or cables is 
provided with a turnbuckle 9, which may be 
tightened from time to time to take up any 
slack in the rod or cable which may have been 
occasioned by the straining of thestruct-ure, 
and in order to compensate for any contrac 
tion and expansion that may take place and 
to assist in always maintaining the guy-rods 
or cables taut each of the same is further pro 
vided with a spring compensating device 10, 
consisting of a compensating spring 11, fitted 
on one section of the rod or cable, and a spring 
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boxing 12, attached to an adjacent section of 
the rod or cable and housing therein the said 
spring, while at the same time permitting of 
the free expansion and contraction thereof. 
The open framework just described is of a 

sufficient size to freely receive therein a ver 
tically-reciprocating float or buoy 13, which 
rises and falls with the waves and through 
the medium of the connections to be described 
is designed to transmit this motion to the ma 
chinery to be operated. The vertically-re 
ciprocating fioat 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 sulfi 
cient strength to resist any lateral strain that 
may be placed thereon, as well as to meet all 
conditions required thereof in the operation 
of the motor, the same may be provided with 
suitable interior braces 16, extending trans 
versely across the interior thereof, as well as 
with suitable braces or ribs 17 at the top and 
bottom thereof; but it will of course be un 
dei-stood that the float-body may be reinforced 
by lneans 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 l and the braces associated there 
with, is open and allows the waves to freely 
pass through the same and affect the float or 
buoy 13 therein; but in order to secure the 
maximum protection for the said buoy the 
skeleton protective curb 1S is employed. In 
the form of the invention shown in Fig. 1 of 
the drawings the protective curb 18 is ar 
ranged inside of the open framework, within 
the upper end portion thereof, and is of a 
suiiicient length to accommodate the vertical 
play of the iioat under all conditions. The 
said protective skeleton curb for the iioat is 
bolted or otherwise rigidly secured to the 
standards 1 of the framework, so as to con 
stitute an immovable or rigid part of the 
structure within which the i’ioat works, and 
the said curb essentially consists of a plarality 
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 2O of the 
curb 18 are preferably of a triangular shape 
in cross-section, with their apices disposed 
outwardly, as plainly shown in Fig. 2 of the 
drawings, so as to permit the water to freely 
en ter the spaces confined therein and act 
upon the float, while at the same time serv 
ing to break the impact force of the oncoming 
wave and reduce the lateral shock or thrust 
upon the float. Also by reason of the pro 
tective curb 1S completely surrounding the 
space within which the iioat works the same 
protection is afforded to the iloat, irrespective 
of the angle or direction from which the wave 
approaches. 
To secure a steady reciprocation of the float 

within the curb or casing with Va minimum 
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amount of friction, the float-body has fitted at 
the upper and lower ends thereof an annular 
series of grooved antifriction guide-rollers 2l, 
the grooves of which receive and travel upon` 
track-rails 2l“, which are fastened to the in 
ner side of the protective curb, preferably op 
posite each upright standard l of the frame 
work, as illustrated in Fig. 2 of the drawings. 
Onlaec’ount of the employment of the annu 
lar series of the grooved guide-rollers 2l the 
said rollers not only hold the float to a recip 
rocation in a ñxed 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 íioat and is fitted in the 
dished top and bottom portions thereof by 
water and air tight joints, 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. l of the drawings. Referring 
particularly to this form of the invention, it 
will be observed that the iioat-stem section 
22a below the ball-and-socket or equivalent 
universal joint 23 is provided at its extrem 
ity with tappet-lugs 23', projecting from op 
posite sides thereof, and works within an up 
right stationary guide-tube 24. The upright 
stationary guide-tube 24 is rigidly fitted to 
the interior bracing of the framework, so asA 
to always retain a fixed position with refer 
ence to the parts associated therewith, and 
the said stationary guide-tube is of a sufficient 
bore or interior diameter to freely receive the 
reciprocating íioat-stem section carrying the 
tappet lugs or pins 23'. The end of the float 
stem section 22“ playing'within the station 
>ary guide-tube 24- has no direct connection 
_with any otherpart, 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. To provide for transmitting 
motion from the reciprocatory float-stem to 
the other parts of the motor, the guide-tube 
24 is cut away longitudinally upon opposite 
sides thereof, as at 25, for the greater portion 
of its length to produce longitudinal side slots 
26, through which the tappet-lugs of the re 
ciprocatory Heat-stem project. The said lon 
gitudinally-slotted side portions 2G of the Vsta 
tionary guide-tube 24 are designed to be of a 
length equaling the height of the .highest 
storm-waves, and in setting up the form of 
apparatus shown in Fig. l of the drawings 

„ for 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 
of said slots will lie in the plane of the trough 

ditions of the sea. 

line of saidwaves, thereby permitting the 
tappet-lugs 23’ of the float-stem to have a free 
play under normal as well as abnormal con 

In connect-ion with the 
slotted guide-tube’and the iioat-stern section 
working therein there is used an oscillatory 
or swinging power-transmitting lever 27. In 
the form of the invention shown in Fig. l of 
the drawings the power-transmitting lever 
27 is 'arranged at one side of the guide-tube 
24'and is pivotally mounted at one end on a 
fixed axle 2S, fitted to suitable frame-supports 
29, arranged within the framework of the mo 
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tor and in the plane of the median line be- ' 
tween the upper and lower ends of the slots 
2G of the guide -tube. The said swinging 
power-transmitting lever 27 is provided at its 
free swinging end with a fork 30, embracing 
the intermediate reduced portion of the guide 
tube 24 vat one side thereof and having its side 
arms 31 working, respectively, at the oppo-. 
site cut-away sides of the tube, so as to co 
operate with the oppositely-projecting tappet 
lugs 23' of the lioat-stem in the manner to be 
presently explained. In the operation of the 
lnotor it is necessary when the fork 30 of the 
power-transmitting lever is released or dis 
engaged from the tappet-lugs 23'to move said 
lever in a direction toward the horizontal 
plane of its pivotal support to provide for re 
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setting the lever in a position for being ac- ' 
tuated on the reverse movement of the'float.' 
Different expedients may be resorted to for 
accomplishing this result, and in the form of 

roo 

the invention nowbeing described and shown ' 
in Fig. l of the drawings this expedient con 
sists of a resetting-spring The resetting 
spring 32 is housed within a chamber 33, 
formed within the pivoted end of the power 
'transmitting lever, and this chamber is made 
perfectly water-tight to protect the spring 
from the corrosive action of the water. One 
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 chamber 33, so that the tension of 
the spring may be normally exerted on the 
lever in a direction so as to tend to normally 
move it toward the horizontal plane of the 
ivot. 

p Contiguous to its forked end the power 
transmitting lever shown in Figs. l, 5, and 6 
of the drawings is provided with an elongated 
opening‘36, within which is arranged a coup 
ling-link 37. The coupling-link 37 is of an 
elongated form and extends above and below 
the power-transmitting lever to which itis 
fitted, the said link being mounted atapoint 
intermediate its ends on a pivot-pin 38, fitted 
in the power-transmitting lever. The pivot 
pin 3S for the coupling-link 37 is disposed at 
one side of the longitudinal axis of the latter, 
and at the opposite side of its axis the said elon 
gated cou pling-link is provided with a longitu 
dinally-disposed arcuate slot 39,which loosely 
receives therein a coupling-pin 40, fitted in the 
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upper bifurcated end 4l of the reciprocating ̀ 
piston-rod 42 of the air-pump 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, workin g within the 
cylinder 45. The cylinder45 of the air-pump 
is securely braced in a fixed position within 
the framework of the motor, and in the ar 
rangement of parts shown in Fig. l of the 
drawings the said cylinder has connected to 
the lower end thereof a depending pump-foot 
46, having a ball-and-socket or other univer 
sal-joint connection 47 with the upper end of 
the anchor-post 48, which is iirmly anchored 
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 
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 ofthe float 

, stem, provide means for insuring an approxi 
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mately-uniform operation of the pump, lirre 
spective of the irregular lateral-strain im 
posed on the parts of the motor by the im 
pact or side thrust of the waves. 
The pump-cylinder 45 is provided 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 therewith 
one end of the air-supply pipe 5l, which ex 
tends from its connection with the cylinder 
to a point on the shore to provide means for 
conducting the necessary supply of air to the 
pump. At its upper and lower ends the air 
inlet chamber 49 of the cylinder 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 piston-compartment of the pump. 
The air-outlet 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 cylinder into the chamber 50, 
from which chamber the air is conducted 
through a delivery-pipe 56 tothe storage~res~ 
ervoir or other desired point arranged on the 
shore. 
Both the air supply and delivery pipes 5l 

and 56 have interposed in the line thereof at 
a suitable poin-t a water-trap 57, into which 
any water will collect that may have worked 
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 57 in the line of such piping means are 
provided for keeping the pipes free of water, 
and the accumulations of lwater in the traps 
57 may be removed from time to time through 

. the mediuln of hand-pumps 5S, supported at 

one side of the framework, above the water 
line. The hand-pumps 58 are duplicates in 
construction, and each of the same has a suc 
tion-pipe connection 59 with one of the wa 
ter-traps 57, the suction-pipe for each of said 
traps extending therein to a point near its 
bottom to insure the drawing oíf of sub 
stantially all the water therein. To maintain 
the cylinder and chambers free of accumula 
tion of water, there is associated with the 
cylinder a water-drain 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, leading above 
the water-line to a point adjacent to the hand 
pumps 5S for convenient manipulatiomwhere 
by the valve 6l 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 57 with which 
it is connected. The said drain-pipe 60 also, 
preferably, has interposed in the line thereof 
a drain-trap 63, which serves to receive and 
hold the accumulations of water draining 
from the cylinder when the cut-off valve 6l is 
closed. 
Referring particularly at this point to the 

operation of the air-pum p, it will be observed 
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 
downstroke'of the piston 44. On the down“ 
stroke of said piston the upper air-inlet valve 
52 will open to admit a supply of air within 
the cylinder 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 
let-valves 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 thence into the de 
livery-pipe 56 to the point of discharge. The 
reverse movement or upstroke of the piston 
44 will re verse the positions of all the valves 
that is, opening the lower air-inlet valve 53 
and closing the lower air-outlet valve 55 and 
closing the upper inlet-valve 52 and opening 
the upper air-outlet valve 54-to permit of the 
discharge of compressed air at the upper end 
of the cylinder. This operation takes place 
continuously, and thereby provides means for 
fully utilizing both the up and down move 
ments of the iioat 13 as the same rises and 
falls upon the waves.  
The power-transmitting or compensating 

mechanism of the power, by reason of the con- > 
struction described,provides a uniform stroke 
for the piston of the motorirrespective of the 
amplitude of movement of the float. In or 
der that a clear understanding may be had of 
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the action of this part of the motor, reference 
is made at this point to the form of the inven 
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 
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 this lever will be swung 
in an upward direction, with a consequent 
upward pull on the piston-rod 42, thereby giv 

Y ing the upstroke to the piston 44 of the air 

' lever. 

35A 

40 

45 

pump. The parts are so arranged that the 
power-transmitting lever 27 will only swing 
a sufficient distance to provide for the full 
stroke of the piston 44 in both directions, so 
that bythe time the piston reaches its upper 
limit of movement the forked Aend 30 of the 
power-transmitting lever will have 4swung to 
one side of the longitudinal center of the s_ta 
tionary guide-tube 24, as shown in Fig. A1 of 
the drawings, and therefore at one side of the 
planeofmovementofthetappet-lugs23’. This 
necessarily causes the disengagement of saidl 
tappet-lugs from the forked end of the power 
transmitting lever and permits the iioat to con 
tinue to rise if the wave is high enough with 
out further affecting the movement of the said 

At the moment of disengagement of 
the forked end of the power-transmittinglever 
from the tappet-lugs of the ñoat-stem the re 
setting device, which is in ’the form of the 
spring 32 in the construction shown in Fig. 1, 
comes into play and moves the power-trans 
mitting lever downward to the position shown 
in dotted` lines in Fig. 1. This movement 
causes the side arms of the fork 30 to be 
again projected across the slots of the station 
ary guide-tube 24 and directly in the path of 
the tappet-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-transmitting lever, but at 
the upper side of the latter. During the ad 

. justment or resetting of the power-transmit 
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ting lever 27 to a normal position with the 
side arms of its fork projecting across the 
slots of the guide-tube the longitudinallywdis 
posed arcuate slot 39 in the coupling-link 37 
will permit the pivot-bolt 40 for the piston 
rod 42 to travel from the lower end of said 
slot to its upper end without a?ecting the 
movement of the piston. In other Words, the 
slot 39 in the coupling-link 37 is of a suiiicient 
length to permit the resetting device for the 
power-transmitting lever to freely move said 
lever back to the proper working position 
ready for the next stroke without 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 side arms 
31 of its fork 30 projecting across the path of 
movement of the tappet-lugs 23’ as the float 
or buoy 13 descends into the trough of thev 

This 

Wave the tappet -lugs will engage the fork 
30 of the'lever at the upper side thereof7 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 disengaged from the fork ofthe 
power-transmitting lever and pass beneath 
the same, thereby freeing the lever, so that 
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 ̀ iioat 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 
ñuenoe ofthe spring 32 without affecting the 
piston of the pump. The two operations .de 
scribed are repeated » continuously and auto 
matically during the action of the motor, and 
it will be observed that while theiioat or buoy 
ispermitted to»rise and fall upon the highestv 
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wave still the construction and arrangement ' 
of parts is such that a definite and uniform 
stroke is always imparted to the piston of the 
pump, thereby providing for a uniform oper 
ation of the latter and obviating the possi 
bility of straining or breaking the parts of 
the motor. « , ' 

In carrying out the invention various modi 
iications may be resorted to, and it maybe 
found expedient under some conditions to re 
sort to the alternative arrangement of parts 
shown in Fig. 7 of the drawings, and which 
alternative arrangement of partsvinvolves a 
very practical and efficient form of resetting 
device for the power-transmitting lever.` In 
the alternative or modified form of the appa 
-ratus shown in Fig. 7 the distinctive differ 
ence between the same and the arrangement 
shown in Fig. l of the drawings is that the 
main working parts of the motor are arranged 
in inverted positions. The yframework and 
the bracing therefor undergo. no change; but 
the skeleton curb 18 for the float is arranged 
within the lower portion of the framework to 
accommodate therein the verticallyrecipro 
eating íioat or buoy 13, and the air-pump and 
the stationary guide-tube are arranged with 
in the upper part of the framework above the 
plane of the said protective curb. This ar 
rangement of parts disposes the air-pump and 
the power-transmitting mechanism above the 
Water- line, thereby exposing the same to 
view and at the same time protecting them 
from the action ofthe .waten 

In the alternative ormodiiied construction 
shown in Fig. 7 the float-stem 22 is provided 
with a plurality of ball-and~socket or other 
equivalent universal joints 23“,which perform 
the same function as the similar joints herein 
referred to-namely, to provide means where 
by an approximately-uniform operation can 
be maintained of the pump irrespective of the 
irregular lateral strain exerted on the parts 
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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 joint-s 23“ the float or buoy 13 
used in the form of motor shown in Fig. 7 is 
provided with an inwardly-extending joint 
pocket 64. This joint-pocket 64: extends in 
wardly and downwardly from the top of t-he 
iioat to a point substantially in the plane of 
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 water into the same. The said joint-pocket 
64 is open at the top and is adapted to house 
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. l, 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 construction 
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being described the tappetdugs 23vl of the 
float-stem cooperate with a slightly-modified 
form of power-transmitting lever 27“, This 
lever 27“ is fulcrumed or pivotally supported 
intermediate its ends, as at G5, on a suitable 
supporting ~ base G6, mounted on interior 
braces within the framework; 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 
fork of the lever 27. (Shown in Figi.) ÑVhile 
the fork 30 of the lever 27“ operates in pre 
cisely the same manner as the fork of the le 
ver 27 previously described, a slightly-modi 
fied arrangement of the coupling-link is re 
sorted to, said coupling-link being pivotally 
mounted on the end of the lever 27“ opposite 
its fork, but being connected to and coöper 
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 resetting the le 
ver is dispensed with, and in place of this 
spring there'is employed a pair of reversely 
arranged upper and lower pivotal resetting 
levers 67 68, respectively. Each of said le 
vers is pivotally 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 engage against the power-transmitting 
lever 27“ in its oscillation. The opposite end 
of each of the resetting-levers 67 68 is pro 
vided with a fork 7l', similar 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 

than its forkedl end, so that said lever will 
normally tend to assume the position shown 
in full lines in Fig. 7 of the drawings, while 
the forked end of the lower resetting-lever 68 
is the heavier end, so that said leverwill nor 
mallyswing in the position shown in full lines 
in Fig. E) of the drawings. 
Referring particularly to the operation of 

the resetting device consisting of the levers 
G7 (53, it will be observed that on the upstroke 
of the float~stem the tappet-lugs 23' will en 
gage with 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 its disengagement from the tap~ 
pets of the float-stem the power-transmitting 
lever 27“ engages with the contact-roller of 
the upper resettingdever 67, thereby swing 
ing the forked end of said lever downward 
and in the path of the upwardly-moving tap 
pet-lugs 23', so that when the said lugs be 
come disengaged from the power-transmit 
ting lever the continued upward movement 
thereof will press the roller-carrying end of 
the lever (i7 against the power-transmitting 
lever and throw the same back to a position 
with the side arms of' its fork extending across 
the path of the lugs 23', when the latter will 
again engage the power-transmitting lever on 
the downward movement of the float-stem. 
Upon this downward movement of the float 
stem the power-transmitting lever is carried 
downward tothe position shown in full lines 
in Fig. 7 of the drawings, and the lower re 
setting-lever G8 then comes into play similar 
to the upper lever and forces the power-trans 
mitting lever back to a position with the side 
arms of its fork extending across the path of 
the tappet-lugs 23'.` 
The-length of the slot 39 in the coupling 

link 37 is sufficient to admit of the resetting 
of the powertransmitting lever to the posi 
tions shown in dotted lines in Figs. ̀ 7 and 9 
of the drawings, and it will be further ob 
served at this point that when said lever 
leaves either of the resetting-levers the latter 
assume the normal positions shown in full 
lines in Figs. 7 and 9 of the drawings. 
By reason of inverting the parts, as shown 

in Fig. 7 of the drawings, it is necessary to 
provide for bracing and steadying the Iioat 
or buoy in its reciprocation independently of 
the function of the grooved guide-rollers 2l, 
and to provide for this there is employed an 
anchorguide tube 75, arranged within the 
lower part of the framework and anchored 
iirmly in the bed of the sea. This guide-tube 
slidably receives therein the lower extension 
22‘J'of the float-stem, which is projected be 
neath the float or buoy. 
In further explanation of the function of 

the water-traps 57, interposed in the line of 
theairsnpply and delivery pipes 5l and 56, 
it maybe stated that the pressure of air in 
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the delivery-pipe 56 and its water-trap 57 is 
ordinarily sufficiently strong to force the wa 
ter out of said trap and through the pipe 59, 
connected therewith; but the hand-pump 58 
is associated with said pipe 59 for the trap of 
the air-delivery pipe 56 in order to meet all 
possible conditions and‘insnre 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 to not in 
terfere with the action of the apparatus. This 
applies to both forms of the motorr shown in 
Figs. 1 and 7 of the drawings. 
From the foregoing-it is thought that the 

construction, operation, and many advan-> 
tages of the herein-described wave-motor will 
be readilyapparent to those familiar with the 
art without further description, 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 sacrificing any of 

25 the advantages of the invention.  
Having thus described the invention, what 

is claimed as new, and desired to be secured 
by Letters Patent, is'- ' 

1. In a wave-lnotor, an upright open frame 
work havinga plurality of standards, a series 
of guy-rods extending from each of the stand 
ards, each of said guy-rods having anad 
justing and a spring compensating devic'e,a 
float arranged  to reciprocate within the 
framework, and power-transmitting mechan 
ism associated with the float, substantially as 
set forth. . ~ . y f ` ' 

2. In a wave-motor, an upright open frame 
work consisting of an annular series ofstand 
ards, annular braces encircling the series of 
standards and coupled individually thereto, 
an open protective curb arranged within the 
framework, a ñoat arranged to reciprocate 
within said curb, and power- transmitting 
mechanism associated with the float, sub 
stantially as set forth. » p 

3. Ina wave-motor, an upright open frame 
work, a semicylindrical slatted protective 
curb arranged within the framework, a float 
arranged to reciprocate within said curb, and 
power  transmitting mechanism associated 
with the iioat, substantially as set forth. 

4. In a wave-motor, an upright open frame 
work, a protective curb fitted to the frame 
work, consisting of an annular series ofA 

. spaced slats, a float arranged to reciprocate 
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within the curb, and power  transmitting 
mechanism associated with the float, sub 
stantially as set forth. _ ' 

5. In awave-motor, an upright open frame 
work, a cylindrical protective curbing fitted 
to the framework and having a series of 
spaced triangular slats whose apices are dis 
posed outwardly, a reciprocating ñoat, and 
power-transmitting mechanism,substantially 
as set forth. 

y G. In a wave-motor, an upright open frame 

work, a cylindricalv protective curbing ar 
ranged inside of and iitted 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 
apart and triangular in cross-section with 
their apices disposed outwardly, a float 
mounted to reciprocate within the curb, and 
power-transmitting mechanism,substantially 
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 iitted inside of the curb and 
extendinglongitudinally thereof, a recipro 
cating float carrying interior guide-rollers en 
gagin g with said track-rails, and power-trans 
mitting mechanism, substantially as set forth. 

„ 8. In a wave-motor, a framework, a recip 
rocating float supported to work within the 
framework, a stem connected to and movable 
with the ñoat, said stem being sectional and 
having a universal joint or coupling disposed 
at or about the center of the float, a power 
translating mechanism, and a .power-trans 
mitting mechanism having a-lever associated 
with the float-stem and operatively connected' 
to a part of the power-translating mechan 
ism, substantially as set forth. 

9. -In a wave-motor, an upright framework, 
a vertically-reciprocating-float provided with 
a joint-pocket extending inwardly from Vthe 
top thereof to a point at or about the center 
thereof, a sectional stem connected to and 
movable with the iioat, said> stem having a 
universal joint or couplinghoused within the 
bottom portion of said pocket, and power 
transmitting mechanism associated with said 
stein, substantially as set forth. ' - 

l0. In a wave-motor, a framework, a recip 
rocating iioat working within the framework 
and carrying a single stem provided with a 
trip, power-transmitting mechanism includ 
ing a lever having a tripping engagement 
with saidstem, and means for automatically 
resetting the power-transmitting lever into 
the path of the stem-trip for operation there 
by on` each stroke of the stem, substantially 
as set forth. ' . 

ll. In a wave-motor, the framework, a re 
ciprocating float working within the frame 
work'and carrying a single stem provided 
with a tri p,a power-transmitting 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-transmitting lever 
in operative relation with the stem after it is 

70 

75 

85 

90 

95 

IOO 

m5 

IIO 

115 

125 



IO 

25 

30 

35 

45 

50 

released therefrom at the end of each sliding 
movement in one direction, substantially as 
set forth. A 

13. In a wave-motor, the framework, a re 
ciprocating iioat carrying a single stem hav 
ing tappets, a power-transmitting 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 iioat carrying a stem having tap 
pets, a power-transmittinglever coupled with 
the driven elem ent 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 
relation to said tappets after disengagement 
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 carrying a stem having tap 
pets, a forked lever coupled with the driven 
element an'd having a tripping engagement 
with said tappets, and an automatically-ad 
justed resetting-lever arranged to cooperate 
with the power-transmitting lever at the end 
of each stroke of the driven element, substan 
tially as set forth. ` 

1G. In a Wave-motor, the framework, the re 
ci procating lloat carrying a stem, the power 
transmitting lever having a tripping engage 
ment with said stem, the driven element hav 
ing a reciprocating rod, a slotted link conn ec 
tion between said rod and the power-trans 
mitting lever, and means for automatically 
resetting the power-transmitting lever in op 
erative relation to the stem after disengage 
ment therefrom at the end of each stroke, 
substantially as set forth. 

17. In a wave-motor, the framework, a sta 
tionary guide-tube mounted within the frame 
work and having longitudinally-slotted side 
portions, a float carrying a stem workin g with 
in the guide-tube and having tappet-lugs, a 
swinging power-transmitting lever having a 
forked end working over the guide-tube and 
having a tripping engagement with said lugs, 
the driven element having a reciprocating 
rod, a link loosely mounted on the power 

646,199 

transmitting lever and having an arcuate slot 
receiving the coupling or pivot pin of said 55 
reciprocating rod, and means for resetting the 
forked end of the lever in operative relation 
to said lugs after disengagement therefrom at 
the end of each stroke of the driven element, 
substantially as set forth. 

1S. In a wave-motor, the framework, the 
stationary slotted guide-tube mounted within 
the framework, the reciprocating {ioat carry 
ing a stem working. within said guide-tube 
and having tappet-lugs, a forked power-trans 
mitting lever coupled with the driven element 
and having a tripping engagement with the 
tappet-lugs, pivotal resetting-levers arranged 
respectively at the upper and lower limit of 
movement of the power-transmitting lever, 
each of said resetting-levers being forked at 
one end for engagement with said tappet-lugs 
and having their opposite ends arranged for 
contact with the` power-transmitting lever, 
each of said levers being weighted to dispose 
their contact ends normally in the path of the 
power-transmittin g lever, substantially as set 
forth. » 

19. In a wave-motor, the combination with 
the float and the power-transmitting mechan 
ism, of the air-pump having air supply and 
delivery pipe connections therewith, a water 
trap interposed inthe line of the air supply 
and delivery pipes for the air-pump, and 
hand-operated pumps supported above the 
water-line and having suction-pipe connec 
tions with the water-traps, substantially as 
set forth. v \ 

20. In a wave-motor, the combination with 
the float and the power-transmitting mechan 
ism„of the‘air-pump having air supply and 
delivery pipe connections therewith, a water 
trap 'interposed inthe line of the air supply 

, and delivery pipes for the air-pump, a valved 
water-drain pipe leading fromvthe bottom of 
the pump-cylinder to one side of said water 
traps, and a drain-trap interposed in the line 
of said water-drain pipe, substantially as set 
forth. , 

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

JAMES C. WALKER. 
ÑVitnesses: ` , u 

J. R. DOWNS, 
C. FALKNER. 
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