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UNITED STATES
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FRANCIS CUMMINGS LITTLE, OF PORTLAND, OREGON.
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SPECIFICATION forming part of Letters Patent No. 570,223, dated October 27, 18986.

Application filed April 22,1896,

To all whom it may concern:

Beitknown that I, FRANCIS CUMMINGS LiT-
TLE, a citizen of the United States, and a resi-
dent of Portland, in the county of Multnomah
and State of Oregon, have invented certain
new and useful Improvements in Apparatus
for Utilizing Wave-Power, of which the fol-
lowing is a specification, reference being had
tothe accompanying drawings, forming a part

thereof, in which similar letters of reference

indicate corresponding parts.

This invention relates to apparatus for util-
izing the wave-power of the sea; and the ob-
ject thereof is to provide an apparatus of this
class which is adapted to compress the air
and to force it into a tank from which it may
be taken under pressure and utilized for any
desired purpose, such as running of light ma-
chinery and for similar purposes; and with
this and other objects in view the invention
consistsin the construction, combination, and
arrangement of parts hereinafter described
and claimed.

The invention is fully disclosed in the fol-
lowing specification, of which the accompany-
ing drawings form a part, in which—

Figure 1 is a plan view of the apparatus
which I employ, parts thereof being shown in
seetion; Fig. 2, a side view, in which parts of
the apparatus are also in section; Fig. 3, a
plan view of a modified form of construction;
Fig. 4, a side view thereof, and Fig. 5 a side
view of a detail of the construction.

In the practice of my invention I provide
three or more uprights or posts A, but two of
which are shown in the drawings, and on the
inner side of each of these uprights or posts
is a rack-bar a, the teeth of which are pro-
jected downwardly, and these uprights or
posts are rigidly and firmly secured to the
bottom of the sea adjacent to the coast at any
desired point. 1 also employ a hollow float
B,which maybe composed of any desired ma-
terial and be of any preferred form, but which
is preferably cylindrical in form, and the top
of which is closed and the bottom open, and
communicating with the top of the float B at
one sideis a pipe C,which communicates with
a tank or other vessel C?, and the end of the
pipe O,which communicates with the tank C?,
is provided with a valve C3,which opens out-
wardly or into said tank, and I also employ
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Uanother pipe D, which constitutes an air-in-
let, and the end thereof,which communicates
with the float B, is provided with a valve d, 55
which opens inwardly or into the float.

The posts or nprights A are provided with
side bars a® which serve as guides for the
float, and which are adapted to hold the same
in a central position while permitting of the 6o
free vertical movement thereof, and con-
nected with each side of the float, near the
bottom thereof, are outwardly-directed arms
or projections G,which are arranged in pairs,
and between each pair is pivoted a lever g, 63
provided with a head on which is formed a
projection ¢? which is adapted to operate in
connection with rack-bars ¢, and the inner
ends of the levers are weighted or enlarged,
as shown at ¢% so as to serve as weights. 70

T also employ a supplemental float H, which
may be composed of any desired material or
constructed in any desired manner, and which
is provided with a depending rod %, to which
ispivotally secured two levers i*and /23, which 75
project in opposite directions, and which are
fulerumed or pivoted at A to standards se-
cured to the float B, and the outer ends of .
each of the levers h*and h°is provided with
dependingrods or bars 4% and the lower ends 8o
of these levers are provided with outwardly-
directed heads /A%, which are adapted to oper-
ate in connection with the weighted ends of
the levers g% and I also employ an auxiliary
float K, which is circular in form, and within 85
which the float B is placed, and the rods or

_bars 1 are suspended therethrough, and se-
cured to the opposite sides of the float K are
depending arms or rods %, to each of which
is pivotally secured a crank-lever L, said go
crank-levers being pivotally connected with
and supported by arms or projections M, which
are arranged in pairs at each side of the float,
and the lower ends of the crank-levers L are
adapted to operate in connection with an in- g5 -
clined portion or shoulders or projections O,
formed on the rods or bars /5,

It will be understood,as hereinbefore stated,
that three or more of the uprights or posts A
are employed, and that each of these uprights 1cc
or posts is provided with the arms a,by which
the central float B is guided, and, if necessary
or desirable, the projections or arms G and
M may be duplicated to correspond with the
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uprights or posts A, as may also the other fea-
tures of the.construction.

The operation will be substantially as fol-
lows: As the water-level sinks after each in-
coming wave the floating cylinder B will sink
with it, guided by the arms «a, and ordinarily
theeylinder or float will be free to move down-
wardly, but not to move upwardly, and when
the water-level rises by the reason of an in-
coming wave the float B is held down by the
levers g operating in connection with the rack-
bars. v '

The eylinder or float B is full of air when
floating freely, as there is a valve d opening
inwardly from the pipe D, which communi-
cates with the outside atmosphere, and the
cylinder or float being held down as the wa-
ter rises it compresses the air therein, the
valve d closing to prevent the escape thereof,
and the valve C? opens, allowing the com-
pressed air to pass into the tank C* whenever
the pressure within the cylinder or float be-
comes greater than the pressure in said tank.

In order to have thisapparatus work when
the tide is rising or when the waves are of
unequal or nunusual height, the ratchet-levers
would have to be released so as to allow the
eylinder to rise a short distance after the
valve C® closes, so that the cylinder or float
could adjust itself to the low-water mark of
the suecessive waves, which might not be as
low as that of the previous ones, and for this
purpose I provide the floats II and K and the
rodsorbars i/’ and the connected partskand L.

When the water-level sinks below the float
I, said float will sink by its own weight, and
this operation raises the rods or bars 77,
which thus releases the ratchet-levers g, as
will be readily understood, from the rack-
bars on the uprights or posts, and the eylin-
der or float B immediately rises to its proper
position, but before it reaches said position
the float IC will rise out of the water and in
the downward movement of the float K the
levers: L. will be caused to impinge against
the inclined portions or shoulders or projec-
tions O of the rods or bars A, and this op-
eration will again free the heads 7 of said
rods or bars from the weighted  ends of the
levers ¢* and thus free said ratchet-levers
from their connection with the rack-bars on
the posts or uprights A.

Whenthe water again submerges the floats
II and K, they will assume the position shown
in Fig. 1,-and the said rods or bars A% will
move downwardly and again engage with the
ratchet-levers ¢g. This operation will be re-
peated as long as the apparatus is in opera-
tion, and by means thereof it will be appar-
entthat the air will be continunally compressed
and forced into the tank C? and may be em-
ployed for any desired purpose.

The eylinder .or float B may sometimes be
carried down a few notches by the downrush
of the waves on the top: thereof in- spite of
the fact that it is lighter than the water and
will float, and to obviate this objection I pro-
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vide a modified form of construction, which
is shown in Figs. 3, 4, and 5;and which con-
sists of an additional rack-bar R, which is
secured to theuprights or posts A, and pawls
or levers R? which are provided with double
heads or projections R and which are con-
nected with vertical rods R%, which are piv-
otally connected with a float K. The teeth
on the rack-bar R are directed upwardly and
the lever R?is provided with an upwardly-
directed head R’ having an oubwardly-di-
rected shoulder RS which is adapted to op-
erate in connection with said rack bar or
bars, and the ratchet-lever R?1is above the
float K, and is set when the float K rises, and
isreleased only when said float is out of water.

The vertical rods R4 by which the ratchet-
levers R? are connected with the float IS, are
slotted at their upper ends, so as to provide
a loose joint or coupling with:said lever, in
order that the machine may move upwardly,
and this lever moves along the teeth without
disturbing the float, and the ratchet-lever R?
will of course permit of the upward move-
ment of the machine at any time, but will
only permit the downward movement thereof
while the float K is out of water and there-
fore atits lowest point, and when the float It
is in this position it will pull the ratchet-le-
ver Rentirely free from the rack-bar R, and
the first ratchet, or that hereinbefore de-
scribed, will permit of a downward movement
at any time, but will only permit of an up-
ward movementof the float or machine when
the float H is out of water and the float I
still submerged.

In this construction the uprights or posts
A differ in form from that shown in Figs. 1
and 2, and two of the arms a? are employed
on each side, and said arms.are provided with
wheels or rollers S, which are adapted to bear
on the adjacent sides.of the uprights or posts
and to form antifriction-guides by which the
float or machine is regulated or retained in
proper position between said uprights. or
posts.

The other features of construction are the
same as shown in Figs. 1"and 2, and it will
be apparent thatanumber of these machines
may be-arranged together and located in or
inclosed by V-shaped piers which will serve as
guards or protectors therefor.

My improved wave-power apparatus may
be operated by the waves of any large body
of water, and suitable piers may be employed
in- connection therewith, to which the up-
rights or posts may beattached, and the ap-
paratus is simple in eonstruction and opera-
tion and well adapted to .accomplish the re-
sult for which it is intended; -and my inven-
tion is not limited to the exact form, con-
struetion, and arrangement of parts. herein
shown and described, and I reserve theright
to make all such alterations in.and modifica-
tions.of the.same as fairly come: within the
scope. of .the invention.

Having fully described my invention, I

Vil

75

8o

85

90

95

ICO

105

I10

115

i20

125




10

I5

20

25

30

35

40

45

50

55

570,223 2

claim as new and desire to secure by Letters
Patent—

1. In an apparatus designed for utilizing
the wave-power of the sea, and for compress-
ing air, the combination of vertical posts or
uprights, a hollow float arranged between the
same, the top of which is closed and the bot-
tom open, an air-supply pipe communicating
therewith, and provided with an automatic
valve which opens inwardly, and a com-
pressed-air pipe communicating therewith,
and with an air-tank and provided with a
valve which opens outwardly, said float be-
ing adapted to rise and fall with the motion
of the waves, substantially as shown and de-
scribed. :

2. In an apparatus for utilizing the wave-
power of the sea, by compressing air, the com-
bination with suitable uprights or posts, of a
hollow float which is mounted between said
uprights, and which is held in position by
guides connected therewith, and the top of
which is closed and the bottom, open, of an
air-supply pipe which communicates there-
with, an air-discharge pipe also communicat-
ing therewith,and with an air-tank,and means
connected with said float and said uprights
or posts by which the float is adapted to rise
and fall with the motion of the waves, sub-
stantially as shown and described.

3. In an apparatus for utilizing the wave-
power of the sea, by compressing air, the com-
bination with suitable uprights or posts, of a
hollow float which is mounted between said
uprights, and which is held in position by
guides connected therewith, and the top of
which is closed, -and the bottom open, of an
air-supply pipe which communicates there-
with, an air-discharge pipe also communicat-
ingtherewith, and withanair-tank and means
connected with said float and said uprights or
posts by which the float is adapted to rise and
fall with the motion of the waves, said float
being also provided with a supplemental float
which is arranged thereover, and with which
are pivotally connected levers which extend
in opposite directions, and which are ful-
crumed to standards Secured to the float, said
leversbeingpivotally connected at their outer
ends with depending rods or bars, the lower
ends of which are provided with heads which

are adapted to operate in connection with

ratchet-levers which are adapted to operate
in eonnection with rack-bars, formed on the
uprights, or posts, substantially as shown and
described.

4. In an apparatus for utilizing the wave-
power of the sea, by compressing air, the com-
bination with suitable uprights or posts, of a
hollow float which is mounted between said
uprights, and which is held in position by
guides connected therewith, and the top of
which is closed, and the bottom, open, of an
air-supply pipe which communicates there-
with, an air-discharge pipe also communicat-
ing therewith, and withan air-tank and means
connected with said float and said uprights or
posts by which the float is adapted to rise and
fall with the motion of the waves, said float
being also provided with a supplemental float
which is arranged thereover, and with which
are pivotally connected, levers which extend
in opposite directions, and which are ful-
crumed to standards secured to the float, said
levers being pivotally connected at their outer
end with depending rods or bars, the lower
ends of which are provided with heads which
are adapted to operate in connection with
ratchet-levers which are adapted to operatein
connection with rack-bars, formed on the up-
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rights or posts,and an auxiliary float which in- -

closes the main float, and which is provided at
its opposite sides with depending arms or rods
with which are pivotally connected crank-le-
vers which are pivotally supported by arms
or projections, secured tosaid float and which
are adapted to. operate in connection with
shoulders or projections formed on the rods
or bars which are connected with the supple-
mental float, substantially as shown and de-
seribed.

5. Inanapparatusdesigned forutilizing the
wave-power of thesea, by compressing air, the
combination with vertical posts or uprights,
of a hollow float arranged between the same,
the top of which is closed, and the bottom
open, and the top of which is provided with
means for supplying air thereto, and with an
air-tank which communicates therewith, and
means connected with said float and said up-
rights for regulating the movement of the
float, and for causing the same to rise and fall
with the waves, substantially as shown and
described.

In testimony that I claim the foregoing as
my invention I have signed my name, in pres-
ence of the subscribing witnesses, this 10th
day of March, 1896.

FRANCIS CUMMINGS LITTLE.

Witnesses:

F. McKERCHER,
MICHAEL O’DONNELL,
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