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To all whom may @0f/‘wem .' 
Be it known that l, BENJAMIN ROLDAN 

G, a citizen of the Republic of Venezuela, 
residing at Caracas> in the Republic of 
Venezuela, have invented certain new and 
useful improvements in a ldïave iliiotor.v of 
which the following a specification. 

rl‘his` invention relates to .improvements in 
wave motors and has for its principal ob 
ject to provide a siinpleand efficient means 
for operating a pump, an air compressor 
and for generating electric power. 
Another important object of the inven 

tion is to provide a wave motor of the 
above mentioned character, which will at 
all tiines be positive and efficient in its op 
eration7 cooperating gear wheels being as 
sociated with a plurality of racl; bars for 
actuating a driven Vshaft by float operated 
levers which are connected to the rack bars. 

ifi further object of the invention is to 
provide a wave niotor of the above nien 
tioned character, which includes a ineans 
for rendering the driving gear idle or in~ 
operative with respect to the train of driven 
gears, ratchet ineens being associated with 
the train of driven gears for insuring the 
positive oneration thereof. 
A still further object of the invention is 

to provide a wave inotor of the above n n 
tioned character7 wherein the lever carrying 
the lioa-t inelnb-ers at the outer ends and con 
nected at their inner ends to the recit bars 
n‘iay be adjusted to various angles.- ' 

it, further object of the invention ¿is to 
provide a wave niotor of the above inen 
tioned character, which is siinple in con 
struction, inexpensive7 strong and durable 
and furthermore adapted for the purposes 
for which it is designated. 
@ther objects and advantages of this in 

vention will becoine apparent during the 
course of the following description. 

“In the accompanying drawinv‘ forming a 
part of this specification and in which like 
numerals designate like parts throughout 
the same: 
Figure 1 is an end elevation of the wave 

inotor showing the levers and the support 
ing fraine tnerefor in side elevation. 

Figure 2 is a top plan view of the inotor. 
Figure 3 is a longitudinal sectional view 

taken approximately on line 3~3 of Fig 
ure 2. ` 

Fivure Ll is a similar view taken approxi~ 
mately on line /l--l of Figure QQ 

Figure 5 is a- vertical sectional view taken 
approximately on line 5-5 of Figure 2, 
Figure 6 is a siniilar section taken on line 

G-¿G of Figure 2, 
Figure 7 is a fragmentary enlarged sec 

tional view of one of the clutch members, 
and ’ ~ 

Figure tl is a detail elevational view of 
the connection between the outer end of each 
lever and the float supporting rod. 

ln the drawings wherein for the pur 
pose of illustration is shown the preferred 
embodiment of iny invention, the numeral 1 
designates generally the substantially ree 
tangular shaped fraine forniing a part of 
the present invention.> Bracing inernbers 
forming a rectangular structure such as are 
illustrated at 2 eirtend‘between the sides and 
the ends of the frame adjacent the top 
thereof. The longitudinally extending bar 
3 extends between the end bracing inein 
bers in the manner as .clearly illustrated in 
Figure 3 of the drawing. Additional brac 
ing bars ¿l are associated with the fraine at 
the sides and end thereof and the saine are 
located below the bracing members 2 and 
the longitudinally extending bar The 
supporting' legs 5 for the rectangular shaped 
traine' are vadapted to be secured at their 
lower ends on any suitable support within 
a boat or the like illustrated at A. 
Extending transversely on the france 1 

and having the ends thereof journaled in 
suitable bearings provided on the franie are 
the spaced transmission shafts 6, 7, 8 and 9 
respectively. The bearings for _the ends of 
each of the shafts are illustrated 10 in 
the drawings with reference more particu 
larly to Figure 2, Also extending trans 
versely on the frame 1 intermediate the ends 
thereof and journaled adjacent its respec 
tive ends in the bearings 11 is the power or 

- driven shaft 12.» Suitable fly wheels 13 are 
mounted on the respcc: e ends of the driven 
shaft 12 and if desired, a drive pulley such 
as is illustrated at 14 may be secured to the 
outer end of the driven shaft in the manner 
illiiistii'ated in Figure 2 and for the purposes 
hereinafter t0 be more fully described. 

loosely mounted on the transmission shaft 
G adjacent the ends thereof and disposed 
within the sides of the fran'ie 1 are the gear 
wheels 15 and 16 respectively. Similar gear 
wheels 17 and 18 are loosely mounted on the 
shaft 7 as are also the'gear wheels 19 and 20 
on the shaft 8 and the gear wheels 21' and 
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Q2 on the shaft 9. The gear Wheels on the 
shafts 6 and 7 respectively are spaced from 
each other but are arranged in alignment for 
the purposes to be presently described. The 
gear Wheels on the shafts 8 Aand 9 are also 
arranged in the same manner and for the 
same purpose. The hub of each of the gear 
Wheels above described` is provided with the 
ratchet teeth :23 for engagement with the 
teeth 24 of the slidable` clutch which is 
keyed on the shaft in the manner illustrated 
in Figure 7. As is apparent from the con 
struction shovvn in Figure 2, each of the 
transmission shafts is provided with a pair 
of slidable clutches designated by the nu 
meral 25 for cooperation with the toothed 
hubs of the gear Wheels mounted on the re 
spective shafts. Collars such as are illus~ 
trated at 26 are secured on each of the shafts 
for engagement With the opposite sides of 
the hub of the gear Wheels for limiting the 
sliding movement of the gear Wheels on the 
respective shafts. 

rlî‘he clutches 25 are normally held in en 
gagement with the. ratchet teeth 23 by the 
coil 27 whereby the gear Wheels are adapted 
for rotation with the shafts on which the 
same are mounted. ‘ 

Extending upwardly from the longitudi 
nally extending bar 3 are the substantially 
U-shaped brackets 28. four of such brackets 
being provided for cooperation with each 
of the transmission shafts. The arms of 
each of the U-shaped brackets 28 are pro 
vided vvith registering openings for the pur 
pose of supporting the intermediate portion 
of each of the transmission shafts and fur 
thermore provide Va means for cooperation 
with the coil springs in supporting the same 
in position on the transmission shafts. The 
upper ends of the arms 29 of-each of the 
U-shaped brackets extend above the frame 1 
and terminate in the outwardly disposed eX 
tension 80, the purpose of Which Will be 
presently described. A detent or notch 31 
is formed in the outer end of each of the 
extensions as is clearly illustrated in Figure 
6. Pivotally supported intermediate its 
ends on the outer side of each of the arms 
of each U-shaped bracket is the clutch actu 
ating lever 532. The lower end of each lever 
engages the respective clutch While t-he upper 
end thereof provides a handle for moving 
the clutch out of engagement with the 
,ratchet teeth of the respective gear wheel 
for causing the >gear Wheels to become idle 
on the` shaft. A locking payvl or dog 33 is 
carried by the upper portion of each lever 
for engagement with the detent or notch 31 
formed in the extension 30 on the upper end 
of the arms of the U-shaped bracket for 
holding the clutch out of engagement with 
its respective gear Wheels against the ten 
sion of the spring 2.7; An auxiliary lever 
and handle designated generally by the nu 
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meral 34 is associated With each of the lock~ 
ing dogs for actuating the same in the man~ 
ner Well known in the art. 
Mounted on the intermediate portion of 

the transmission shafts G, 7, 8 and 9 respec~ 
tively are the gear Wheels 35, 3G, 3T and 38 
respectively. Each of the last mentioned 
gear wheels is positioned between the arms 
of each of the U-shaped brackets and for the 
purpose of locking the gear ivheels 35 and 
38 on the respective shafts so that the same 
will rotate therewith. I provide a paivl and 
ratchet mechanism designated by the nu 
merals 39 and 40 for the gears 35 and 38 
which are loosely mounted on their respec 
tive shafts? while the gears 36 and 3? are 
keyed on their respective shafts. rÍhe gear 
Wheels 35. 36 and 37 and 38 respectively are 
of the same diameter as the other gear 
Wheels mounted on the respective transmis 
sion shafts. 
Extending upwardly from the longitudi 

nally extending bar 3 between the gear 
wheels and 86 and 3T and 38 are the sub~ 
stantially U-shaped brackets 41 and 42 re 
spectively. ¿is each of the last mentioned 
brackets are of the same construction, the 
description of one is thought to sutiice for 
the description of both. Journaled in the 
upper portion of each of the brackets 41 and 
4Q is the shaft 43. A pinion 44 is keyed to 
the shaft supported between the arms 45 of 
the U-shaped bracket 41 and is adapted. to 
engage the gear Wheels 35 antL 36 respec 
tively while a similar pinion 46 is keyed to 
the shaft> supported between the arms of 
the Ll-shaped bracket 42 and is adapted to 
mesh With the gear Wheels 33T and 38 respec 
tively. This construction is more clearly 
illustrated in Figures 2. 3 and of the. draw 
ingr. The. upper ends of the arms 45 of 
each of the U-shaned brackets 41 and 42 dis 
posed outwardly to provide the lateral e5: 
tensions 4.7 and the ends thereof are slotted 
as illustrated at 48 for the purposes herein 
after to be more fully described. 
The centrally located driven shaft 12 has 

the pinion 49 keyed on the intermediate por 
tion thereof and the same is adapted to mesh 
With the gear Wheels 3G and in the man 
ner as clearly illustrated in Figures 2 and 3 
of the drawings. The provision of tliegear 
Wheels 35, 3G, 87 and 38 respectively and 
the pinions which mesh with the saine pro 
vide a train of gears for imparting rotary 
motion to the driven shaft 12. 
Extending vertically Within the frame 

and adapted for cooperation With the gear 
Wheels 15 and 17 respectively is the rack 
bar 50. The opposite longitudinal edges 
thereof have the teeth 51 and 52 formed 
therein for engagement with the teeth in the 
gear Wheels 15 and 17 respectively in the 
manner clearly illustrated in Figure 4; A 
similar rack bar 53 is disposed bet-Ween thc 
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gear wheels 16 and 18 respectively and the 
teeth in the longitudinal edges in therack 
bar 53 engage the teeth in the gear wheels 
16 and 18. A similar rackbar 54 has the 
teeth in the opposite longitudinal edges 
thereof engaging the teeth in the gear 
wheels 19 and 21 whereby the rack bar 54; 
is adapted for vertical movement between 
the. gear wheels 19 and 21 and in the same 
manner the rack bar 55 has its teeth in the 

opposite longitudinal edges thereczzfr ing the teeth in the gear wheels 20 and 22 
respectively. l 

For the purpose of guiding the rack bars 
in their vertical movementsbetween the re 
spective gear wheels _ot the transmission 
shaft, the inner opposed faces of the rack 
bars are provided with the longitudinally 
extending ribs 56, the same operating in the 
slots ¿18 formed in the outer ends of the eX 
tensions 47, the latter being provided on the 
upper ends of the arms of the U-shaped 
brackets 41 and 42. A pair of guide plates 
57 are secured to the under side of the longi 
tudinal bar 3 and extends transversely 
thereof, the ends of each of the plates eX 
tending beyond the edges of the bar and are 
slotted in the manner shown more clearly 
in Figure 5 for cooperation with the ribs 
on the inner opposed longitudinal faces of 
the rack bars. 
Engaging the outer longitudinal faces of 

the rack bars are the. roller bearings 58 
which are supported on the top of the frame 
l and similar roller bearings 59 are support 
ed on the bracing men‘ibeis 4l which. extend 
longitudinally between the supporting legs 

rl`he roller bearings also provide a guide 
means for the rack bars in a vertical move 
ment and each of the roller bearings com 
prises a plurality of rollers which are loose 
ly mounted on the shaft 60, the ends of 
which are journaled in suitable brackets 61. 
ylßhe roller bearings may further provide a 
means for lubricating the outer longitudinal 
sides of the rack baïs to permit the easy ver 
ticalmovement of the rack bars within the 
frame. l 

Arranged transversely on the respective 
ends of the frame is a substantially rectan 
gular shaped frame 62. As each of the 
frames is of the identical construction, the 
description of one is thought to suliice for 
the description of both. The transverselyV 
extending frames are secured at their re 
spective ends to each other by means of 
a cross strip 63. The frames are adapted 
for vertical adjustment of theJ ends of the 
main frame by means of the screw 64 which 
extends through the-longitudinal side mem 
bers of each of the auxiliary frames 62 and 
through the lugs 65 carried by the ends of 
the frame 1. A handle 66 is provided on 
the upper end of each of the screws for ro 
tating the same whereby the auxiliary 

8 

frames may be raised or lowered with re 
spec't to the main frame. the purpose ot 
which will be presently described. Cooper@ 
ating guide means 67 and 68 respectively are 
associated with the ends of the main frame 
and the longitudinal members of the auX 
iliary frames’in the mann clearly illus 
trated in Figure 2 of the drawings whereby 
the auxiliary frames may at all times main 
tain a substantially horizontal position with 
respect to the main frame and the support 
ing legs therefor. Y 
Extending across the top of the auxiliary 

frames adjacent the ends thereof and jour 
naled in suitable brackets 69 are the shafts 
79. The levers 71 and 72 lare supported in 
termediate their ends on the shaft '70 and 
the inner ends of these levers are connecte-d. 

to the upper ends of the rack bars 53 and respectively while the levers 73 and 74 

which are supported intermediate their ends 
on the shafts 70 adjacent the opposite ends 
of the auxiliary frames and on the opposite 
side of the main frame l are connected at 
their inner ends to the upper ends of the 
rack bars o0 and all respectively. The con 
nection between the inner ends of each of 
the levers and the upper end of the respec 
tive rack bars is illustrated generally at 75 
in Figure 5 of the drawings. 
,Cooperating with the outer ends of the 

several levers are the vertically extending 
rods 7 6 on the lower ends of which are car 
ried the float or buoyant members 77. For 
the purpose of adjustably securing the rods 
in the outer ends ef the levers, the collars 7S 
are associated with each of the rods on op 
posite sides of the lapertured plates 79 eX 
tending outwardly from the outer end of 
each of the levers and suitable set screws 80 
secure the collars in locked engagement with 
each of the rods 76 in the manner clearlyy 
illustrated in Figure 8 of the drawings. 
The operation of my improved wave ino 

tor may be briefly sta-ted as follows-The 
auxiliary frames 62 are’ adjusted on the main 
frame so .that the levers may be disposed at 
the desired angle, depending of course on 
the conditions of the water as well as the 
tide. “lith the parts arranged as shown 
in the drawings, when the waves strike the 
floats 77, the same will cause the rods to 
move upwardly causing the inner ends of 
the levers to move downwardly and simul 
taneously imparting a downward movement 
on the rack bars whereby certain of the gear 
wheels which have the teeth meshing with 
the teeth on the downwardly moving rack 
bars will be rotated thereby and causing the 
rotation of the train of driven gears to im 
part a rotary motion to the driven shaft 12. 
It is also to be understood that when the 
floats and rods descend after the waves re 
cede, the upward movement of the inner 
ends of the levers associated with the de 
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scending rods and floats »will raisejthe _re- ‘ 
spective rack bar and further transmit ro 
tary motion to the driven shaft 12 _through 
the train of gears and the transmission 
shaft. ' ' 

The rise and fall of each Heat while caus 
ing a corresponding oscillatory movement 
of the driving gear through the mediumof 
the reciprocating rack bar associated ,there 
with also causes a rotary movement in one 
direction of the driven shaft. rlfhe ratchet 
mechanism associated with theugear wheels 

36, 37 and 38 respectively ,will insure the 
rotation of the transmission sha-ft in one 
direction whereby the positive operation of 
the driven shaft and the fly wheels carried 
thereby will bev maintained. 

It is also to be understood that eachiioat 
has a weight IV associated therewith so that 
each of the floats will be of a weight equal 
to twice the weight of its respective'raclî bar 
whereby the same will operate efficiently at 
all times and the proper balance between 
the iioats and the rack bars will be main~ 
tained. 
1Whether the _operation of the float is si 

multaneous or successive, the accumulated 
impulse is imparted to the device being 
driven by the pulley _wheel 15, each` float 
receiving a motion which commensurates 
with the maximum movement of the waves. 

Itl will thus be seen from the foregoing 
description, that a wave motor has been pro 
vided which utilizes the movement of the 
waves in providing a means for operating 
machinery or generating electric power in a 
simple and efficient manner, the parts being 
so arranged as to enable the same to be read 
ily accessible without the loss of any con 
siderable length of time and labor. 

IVhile I have s_hown the preferred embodi 
ment of my invention, it is to be understood 
that various changes in the size, shape and 
arrangement of parts may be resorted to 
without departing` fromthe spirit of the in 
vention and the scope ofy the appended 
claims. 
Having thus described the invention, what 

I claim is : 
l._ In a wave motor, a. frame comprising 
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an upper rectangularportion, a lower rec 
tangular portion, legs connected to the por 
tions a't their corners, bars extending be 
tween thelegs parallel to and below the lon 
gitudinal sides of the lower rectangular 
portion, .a third bar disposed between the 
ends of the >lower portion, a plate attached 
to the lower surface of said third bar and 
having notched ends extending beyond the 
sides thereof, a U-shaped bracket supported 
on the upper surface of said third bar and 
having offset outwardly disposed` notched 
ends, bearing rollers supported on the sides 
of _the Íupper portion and on the first men 
tionedbars, rack bars having ribs slidably 
received in the notches and having their op 
posite surfaces in engagement with the roll 

nieansfor taking power from the rack 
bars, and wave operated means for recipro 
cating the rack bars. 

_ 2. In ay wave motor, a frame comprising 
an upper rectangular portion, a lower rec 
tangular portion, legs connected to the por 
tions at their corners, bars extending be 
tween ̀the legs parallel to and below the lon 
gitudinal sides of' the lower rectangular por 
tion, a third bar disposed between the ends 
of the lower portion, a plate attached to the 
lower surface of said third bar and having 
notched ends extending beyond they sides 
thereof, a U-shaped bracket supported on 
the upper surface of said third bar and hav 
ing offset outwardly disposed notched ends, 
bearing rollers supported on the sides of the 
upper portion and on the first mentioned 
bars, rack bars having ribs slidably received 
in the notches and having` their opposite 
surfaces in engagement with the rollers, 
means for taking kpower from the rack bars, 
wave operated means for reciprocating the 
rack bars, a pair of auxiliary frames, one at 
each end of the first mentioned frame eX~ 
tending transversely thereof, said wave op 
erating means includingl levers pivoted on 
said auxiliary frames and connected with 
said rack bars, and fioats connected with the 
outer ends of said levers. 
In testimony whereof I affix my signature. 

 BENJAMIN ROLDAN G. 
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