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No. 787,181.

NITED STATES PATENT

Patented April 11, 1900,

JOHN HUTCHINGS,

OF LONDON

, IWNGLAND.

WAVE-NMOTOR.

SPECIFICATION forming part of Letters Patent No. 787,181, dated April 11, 1900.
Application filed January 30, 1805. Serial No, 243,395,

To etod! telvone [ ety conReer:

Be 1t known that 1, Jony Hurcmnizas, en-
vineer, a subject of the IWing of (rreat Britain,
residing at 210 Moorgate Station Clmmlwu
i the city of London, Ium}laml have iy e.ntn:“*...
cortain new and 1.m‘3f111 Improvements m and
relatinge to means and apparatus for generat-
me motive power from the movements ot
tides, waves, or the like, of whieh the follow-
Ny 1% 1 specilication.

In the veneration of motive power 1t 1s cus-
tomary to bhurn coal, avood, petroleum prod-
uets, or other materials, such as gases, for
driving engines or other motors or machinery
or the like. By this mmvention 1 provide
means for obtaining motive power where-
with to drive engines, motors, or the like
from the movements of tides or waves in the
ocean, in inland seas, river estuaries, or tidal
rivers.

The accompanying drawings, Figures 1 and
2 sectlon and seetional elevation, respectively,
and Fie. 3
of this invention.

The apparatus for etfecting the above-men-
tioned objects mainly consist of the following
parts.

A mast of steel or other saitable material
v, supported by steel or like puy-ropes /4,
Fies, I and 2, having atiixed a snunmtmhng,
moving cyvlinder «, a calind 1cal carryinge-

cradle 7, a pair of gimbal-ring bearings 7 #,
__....:wh itted with two trunnions, a combined
sul'ronrmling civcular power-buoy and water-
tank «~, and concrete containing-tank and
foundation-support 4 at the base of the steel
mast.  When the apparatus has been fixed
and the water-tank and power-buoy launched
into the water, both the water-tank o and
the aiv-buoy «° may contain alr.

To obtain an equality of pressure i the
cylinder 1t 15 necessary that the fallinge
welvht of the moving parts should be equal
to the buovaney eaused by the an conlined 1n
e bhuoy 7. This s necessary 1F an equality of
bressure 18 to be attained in both the upward

and downward movements of the evlinder .

To etfect this adjustiment of the balance, the

water-tank . Figs. 1 and 2, should contain !

a plan, will ltustr: ate the working

_-_—r—a —me =

————— L A — A -

ke, W

- line 1 L.

' the dividing-plate /2 between the water-tank

and power-buoy is on a level with the water-
To etfect this with minute accuracy,
the pipes / /7 are lixed to the dividing-plate 7,
with air-tight joints passing vertically through
the air-buoy ° thence connected with the
certain connectinge or equalizing pipes 4 A,
which circum%rilm the horizontal plane of
the top of the air-buoy % Onto these pipes
Ao b is lixed a suitable turn cock or valve /
By opening this cock or valve /7 air is allowed
Lo escape from the water-tank ., when water
1s admitted in its place througeh the bottom
apertures s« until the dividing - plate / 1s
on a level with the water-line 1 1. Thus 1t
will be seen that when the dividing - plate
/i 1s on a level with the wnter-line 1 L acer-
tain amount of air may still be n the upper
portion of the water-tank in the position in-
dicated by » . The buoyancy of this air
will be equal to the weight of the material
forming the combined l)um and water-tank
and also the weightot the other constructional
material resting upon the buoy, including the
cvlinder ¢, the cradle ¢/, and all the fittings
and glml}al bhearings 7 7, and, further, t that
this weieht plus or added to the weight of the

Cwater in the tank ¢ will be equal to the buoy-

ancy obtained by the confined air 1n the buoy
Aand that by this means of balancing the ma-
terinls of construction of the moving parts
with the buoyancy of the air in the buoy  a
pressure is obtained in the compression-cylin-
der when the buoy rises equal to the pressure
obtained when the buoy falls through the
W ewht of material added to the water in the
tank ¢ . and that by means of draw mn ofl or
pumping air into the water-tank o thmuuh
the cock or valve and the commmunicating
pipes /7 and - /- the equal pressure efficiency

aused by llm generating moving parts may
;Llu avs beminu vl\ adjusted.  The water-tank
A and alr-buoy ¢ are in the particular embodi-

ment

riveted and eallec
3) In the positions
convenlent numnber

;0 suthetent w ater to cause its submersion untll Cmay be employed.

presented divided
- ments by vertical parti
the common center

indicated ato,

Lrons

into e1oht
radinting
of the mast «,
joints (shown on plan,
butany other

compart-
from
ixed by
Kip.

of such compartments
These partitions act as
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braces or stays, and the compartments be-
tween them are connected in the top por-

tion of the water-tank ¢ by appropriate pas-

sages p p.

The piston-ring ¢, Fig. 1, 1s fixed perma-

nently onto the mast ¢ and is provided with
passages through it, as shown at ¢’ ¢°, which
enables communication through antomatic
valves » 7/ between the compression chamber

or cylinder s & and the passage ¢ through the

vertical center of the mast «. By this ar-
rangement air is compressed (by the move-
ment of the buoy and water-tank) inside the
compression cylinder or chamber s ¢ and 1is

thence forced through the appropriate pas-

sages in the piston-way ¢ ¢ through the
valves » 3 into the conducting- -passage ? ot
the mast. This operation 1s effected when
the power-buoy and water-tank are moved
by the action of the water in which they float.
Thus when the .cylinder ¢ ¢ 1s lifted upward
by the power-buoy ¢ sliding on the mast «
theair contained in the lowerend " of the com-
pression - cylinder 18 compressed and forced
through the valve » into the passages ¢° and
{ of the mast «. During this operation air
1s drawn into the upper portion s of the
compression-cylinder through an automatic-
ally-operating intake-valve u, and at the same
time the valve ¢+ is automaticallyv kept closed.
Similarly when the eylinder ¢ falls in a down-
ward direction, caused by the movement of
the power-buoy ¢, the air contained inside the
top portion s of the compression-chamber is
compressed and foreed through the valve 47
into the connecting-passage ¢, thence into the
passage? of the mast «, and during this opera-
tion air is drawn into the lower portion &' of
the compression chamber or cylinder through
a pipe o, entering the upper end 2, thence
through the automatic valve w into the lower
part of the cylinder s, as above mentioned.
During this operation the valve » is automat-
ically closed. The air so compressed passes
out from the passage ¢ of the mast ¢ into the
fiexible metallic or like pipe z, which is at-
tached and carried down to any point required

for use by or along the steel guy-wire 4 or its

equivalent.

The dotted lines 2, 3, 4, and 5 repres_ent the

movements of the power-buoy and water-tank
during stormy weather, illustrating the wide
scope of movement obtained by the useof gim-
bal-ringed bearings which will allow the tanks

and the buoy ¢ free play at any angle from

the horizon u p to the extreme ever reached, as
shown at 2, 3, 4, and 5, Figs. 1 and 2.

The mast a may be ot any suitable size and
may be fixed to the bottom of the ocean, lake,
or river by means of a diamond-drill boring-
head being fixed to the bottom «* of the tu-
bular mast «, (shown in Fig. 1,) being pro-
vided with diamonds or like 1)0111’10 devlce‘%

' and thereby bored into a rock or othel bot-
tom to any desired depth.

v87,181

Thesupporting steel guy-wiresb of the mast

@ are fixed by looped ends &', looped around
and fixed tothe backstay anchor rods 6. These
anchor-rods 6 are fixed and bored into the bot-
tom of the sea or.other place to any depth re-
quired by means of diamond-drill boring-
heads, and when the required depth has been
reached by the anchor-rods 6 they are discon-
nected at 10 from the driving ends above the
surface of the water, the projecting end 10
being then preferably fitted with metallic
oval-shaped bossed lugs 8, allowing the looped
ends of the mast-guys to be easily slipped
over them and held firmly. When the loops
of the guys have been thus attached,
screwed shackles and swivels 9 are then
secrewed up, thus tightening and firmly hold-
ing the whole of the fixed stationary part ot
the apparatus.

The conerete cylinder g, provided with elon-
cated rivet-holes to allow of the free expan-
sion of the contained concrete, is fixed around
the mast at ¢ as a base-support. Ailr 18

the-

70

75

30

torced into this cylinder when fixed into po-

sition for the purpose of forcing the water out,
and concrete is then deposited into the cylin-
der, forced down into it, and also forced down
into the clearance - hole ¢’ to hold the mast
quite firmly into position in its submarine rock
or other socket.

Havinge now particularly described and as-

certained the nature of my said invention and
in what manner the same is to be pertormed,
I declare that what I claim 15—

1. Anapparatus for applying motive power
derived from the rise and fall of the waves of

the sea and like movements of water and for

transmitting such power to the pistons and
cylinders of pumps for use In forcing fluids,
consisting of a floating vessel subject to move-
ments of the medium it Hoats i in, a mast, fixed
at base in the bed of the water-channel and
passing up through the float, means—as guy-

ropes and anchors—for maintaining the mast

in upright position, a piston and piston-valves
fixed on the mast, as on a piston-rod; a dis-
charge-passage through said mast for convey-
ing away to any suitable place for utilization
the fluid compressed, a cylinder surrounding
the piston portion ot the mast and packings
above and below the piston to make tight
joints between cylinder and piston-support, an
intake-pipe torair-delivering below the piston
and a likeintake-pipe delivering above the pis-
ton, each provided with non-return valves,
oimbal-bearings supporting said floating ves-
sel, and an annular bearing connected to the
ogimbal and surrounding the mast and cylin-
der to keep the parts in relative position, and
means for adjusting the quantity of water-bal-
last contalned in the water-chamber of the
floating vessel for equalizing the upward and
downward pressures of the cylinder upon the
contained fluid.

2. In an apparatus for generating motive

go
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power from the movements of water a piston
supported on o mast as a piston-rod and fitted
n a cylinder, valves and intakes for control-
ing and supplying fluid to be forced, means
‘or rigldly supporting the mast 1n position in
he water, means for dellvering and control-
1ng the delivery of the toreed fluid 1 combi-
qwation with a buoyvant vessel connected to and
>lving reciprocatory motions to the pump-cyl-
nder as that vessel 1s raised and lowered by
he rise and tall of the water in which 1t Hoats,
>imbal-bearings connecting sald buoyant ves-
sel and the evlinder divectly, so as to exert
he force of the rise and fall of the buoy di-
rectly upon the Huid toreced and means for ad-
astably welghting said buoyant vessel.

3. Inanapparatus forthe generation of mo-
Ave power from the movements of rising and |
falling water a piston, a fixed support for said |

piston, rising through the water, and means for

- staying said support in lixed position 1n com-

bination with a buoyant vessel borne upon the
rising and falling water, a c¢ylinder litting said
piston and provided with packings which close
it above and below the pistons, intakes and
valves controlling same, outlets and valves
controlling delivery and a cradle connection
with gimbals to connect the rising and falling
and rocking buoyant vessel with the pump-
cylinder to impartto it reciprocations divectly
and positively.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
Nesses.

JOHHN HUTCHINGS.
YWitnesses:
ALrrEDd GGrEORGE BROOKES,
JoiN Coobpr FrLonre.
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