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' To all whom it may concern} 
Be it known that I, ()soAn Hummers, sub? 

' ject of the King of Sweden, residing at Seat 
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tle, in the county of King and State ofI/Vash 
ington, have invented‘certain new and use 
ful Improvements in Wave Motors, off which 
,the'following is a speci?cation. 

This invention relates" to apparatus for 
utilizing the power of sea-waves; and its 
object is the provision of apparatus of this 
character‘ which will be of inexpensive, 
strong and durable construction and which 
will be efficient in use.‘ ' ~ 

To these ends the invention consists in the 
novel construction, adaptationa-nd combina 
tion of parts hereinafter described and 
claimed. _ . 

In the accompanying draw1ngs,—'~—' ‘ 
Figure 1 isv an elevat-ional view partly 

broken away and partly‘in' section of a wave 
motor embodying the present invention. 
Fig.72'is a detail sectional view of oneloi the,’ 

_ devices shown in the otherviewstor con 
, verting vertical 'reciprocatory motion into 
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in Figs. 1 and 3. 

‘rotary motion. ~ Fig. ‘3 is ayplan?‘viewl 
through 3—3 of Fig. ,1 with parts omitted,’ 
Fig. 43 is av sectional viewthrough A41- of, 
Fig. 3. I 

In said drawings the reference numeral, 
5 designates a mast of a polygonal shape .lI1_ 
transverse section, which‘islseicured at ltsp 
lower end as by links 6 to ‘stakes 7 which 
are rigidly engaged in the sea-bed indicated 
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yMounted upon said mast for relative verti 
cal movements is a sleeve 9 to the lower end 
of which are connected stays 10 for main 
taining the mast in a. substantially vertical 
position. Said stays include extensible 
spring elements 11 to accommodate axial 
movements of the sleeve. 
Surrounding the mast 5‘ is an annular. 

?oatative vessel 12 which is connected forv 
oscillatory movements to said sleeve by pro 
viding a globular portion 13 on the latter 
to ?t into a housing~ comprised. of circular 
plates 14- secured to the vessel 12 as shown 

Secured to said mast above and ‘below said 
sleeve, respectively, are collars 15 having eye 
elements 16 to which the stems 18 of cou 
pling devices are pivotally connected by 
means of pins 19. , 

The arms 20 and 21 of complementary 
coupling devices——that is to say, one above 
and the other below the sleeve 9—are respec 
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tivelyconnected by sprocket chains201 and ‘ 
211 which extendthroughopenings 22 pro-. 
,vided in-the vessel 12. Said coupling de 
vices, moreover, are disposed to have theas< 

A sociated pair of sprocketchains disposed to ‘ 
.be in planes, soto speak, ‘ which are radial to 
the mast. . ~ ~ I 

23 represents sprocket ‘wheels, one for each 
pair of chains, and positioned betweenthe 
sameas shown in Fig. 1. Theouter chain 
201 of each pair engages the periphery of 
the’respective wheel at the outer side of the 
same, and the complementary inner chains 
‘211 are held in engagement'withthe inner 
sides ‘of the Wheels by guide pulleys24. Re 
ferring to Fig; 2, a wheel 23 is provided ‘ 
with teeth 25 of substantially triangular 
shapes extending from 
about» the circumference of the wheel and 
pivotally connected thereto ‘.bygpins 27. 
Springs 28 serve to yieldingly retain the va 
rious teeth in their protruding positions 
vwherebythey are'engaged by the chains to l 
effect movements of the wheel in but one ‘ro 
par-y direction+in other words,»when a wheel 
travels downwardly but one of each pair of 
chains isoperative and’ in- travelling up 
wardly the. other chain only 18 operative. 

; l I’Ilhe wave impelled vmovements of the ves 
sel transmitted through the chains 20?, 211 
[to they sprocket wheels is converted into en 
ergy by any suitable power generator such 
as electric motors or ?uid ‘compressor or 
pumps, indicated by 30, provided on the 
vessel’s deck. ~As illustrated .the sprocket 
wheels are mounted upon shafts 31 which 
are respectively connected by trains of spur 
gears 32 'withthe generators 30. 
In order, however, to overcome irregular 

motion between the chains and generators 
and also to obviate-shocks due to the inter 
mittent action of the chains, the wheels 23 
are desirably mounted for relative rotary 
movements on their shafts 31 and are oper 
atively connected by springs 33, one end of 
each spring being secured to a wheel 23 and 
its other end is‘ securedto a set collar 34 
rigid with the respective shaft. , 
In operation, the waves impart vertical 

motions to the vessel 12 approximating the 
difference between the elevations of the wave 
crests and troughs and also produce ; in the 

~ vessel oscillating motions due?to the passage 
of waves. 
As these various motions occur‘ in the ves- “ 

sel, the several sprocket- wheels 23 are accord 

pockets 26 provided 

60' 

65 

so 

85 

90 

95 

100 

105V 

110' 



:3 

ingly caused to ascend and descend relative 
to the respective chains 201 and 211. Said 
sprocket wheels are effected alternately by 
the chains 201 and 211 resulting in the 
sprocket wheels being intermittently rotated 
in corresponding direction to thereby actu 
ate, through'the respective driving mecha 
nism, the several generators for producing 
power. , 

The intermittent rotary motions above re 
ferred to are converted into substantially 
continuous rotary motions at each of the 

. generators through the power conserving ac 
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tion of the springs which operatively con 
nect the wheels 23 to their respective shafts. 
What I claim is— ~ 
1. In a wave-motor, the combination of a 

mast, means to maintain said mast substan 
tially vertical, a lioatative vessel, means for 
connecting said vessel to the mast to rise 
and fall with the waves, wheels provided 
on said vessel, cables extending through the 
vessel and connected above and below the 
same to said mast, means provided'on said 
wheels whereby the latter are caused by said 
cables to be rotated in the same directions 
during both the upward and downward wave 
impelled movements of the vessel. 

2. In a wave-motor, the combination of a 
mast secured at its lower end, a sleeve 
mounted upon said mast, stays connected to 
said sleeve for maintaining the mast in sub 
stantially vertical position and affording 
movements to the sleeve axially of the mast, 
a ?oatative vessel tiltablyv connected to saidv 
sleeve; pairs of chains extending through 
apertures of said vessel and connected above 
and below the latter to said mast, sprocket 
wheels carried by the vessel for the respec 
tive pairs of chains, and means rendered 
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operative through the medium of said chains 
and wheels‘ for converting the wave im~ 
pelled motions of the vessel into power. 

3. In a wave-motor, the combination of a 
mast secured at its lower end, a sleeve‘ 
mounted upon said mast for relative axial 
motions, stays including spring elements 
connected to said sleeve for maintaining the 
mast in a substantially vertical position, a 
?oatative vessel tiltably connected. to said 
sleeve, pairs of chains extending through 
apertures of said vessel and connected above 
and below the'latter to said mast, sprocket 
wheels provided on the vessel for the respec 
tive pairs of chains, and means rendered op 
erative through the medium of said chains 
and wheels for converting the wave im 
pelled motions of the vessel into power. 

4. In a wave-motor, the combination of a 
?oatative vessel, a mast extending centrally 
therethrough, a sleeve serving to connect 
said vessel to the mast for relative axial and 
rocking motions, a plurality of ‘power gener-v 
ating mechanisms provided on said vessel, 
each of said mechanisms including a sprock 
et wheel having retractile teeth, a» pair of 
spaced chains for each of said sprocket 
wheels, said chains being connected to the 
mast above and below said vessel and en 
gaging the respective wheels at diametri 
cally opposite sides of the latter to produce 
intermittent rotary motions to each wheel in 
bothithe upward and downward‘movements 
of each wheel. . I . ‘ ' 

Signed at Seattle, lVashingt-on, this 2nd 
day of April, 1921. ' i 

_ OSCAR l-IULTBERG. 
lVitnesses : " ' 

PIERRE BARNES, 
‘MARGARET G. SUPPLE. 
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