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To all whonv it may concern:

Be it known that I, DAVID GREENE HAS-
KIxs, of Cambridge, in the county of Middle-
sex and State of Massachusetts, have invented

anew and useful Improvement in Wave-Power

Motors, of which the following 18 a specifica-
tion.

My invention relates to an improvement in

means whereby water or air may be made to
act as an aubtomatie and independent motive
power; and the invention consists of a wheel
or eylinder on or within which are arranged

_one or more series of blades of any desired

width concentriec with and parallel to the axis
of said wheel or eylinder. The said blades
are hinged at one edge and are limited in their
movement to any desired angle of inclination,

so that when the wheel or cylinder with its

blades is submerged, either wholly or in part,
in moving water—that is, In water Howing, as
in a river,or rising and falling, as in the waves

~or swell of the sea—the pressure of the fluid

upon the said blades will cause the wheel or

“cylinder to rotate, and always in one and the

same direction. A forward motion in the di-
rection of the axis of the eylinder is effected

by attaching other blades hinged and limited
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in their action, but swinging at right angles

with said axis, and also spiral flanges or pro-
peller-blades (one or more) to the axial shaft

or to some other parts of the wheel or cylin-

‘der. In addition, propeller-blades may be at-
tached to an extension of the axis at the rear

of the cylinder, by means of which a greatly-
increased propelling-power may be attained.
- Referring to the drawings, Figure 1 1s an
end view of a cylinder embodying my inven-
tion. Fig.2 is aplan view of the same, shown

- as attached to a raft. Fig. 3 is an enlarged
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view of a section of the periphery of the cyl-
Fig. 4 is also an enlarged view of a
portion of the periphery, showing the connec-
tion of the blades ¢ 4. _ I

A, Fig. 1, represents an end view of a cy-

| lindrical frame, and B, Fig. 2, is a view of the

same, shown as attached to a ralt, E.

The cylindrical frame A is mounted on a

shaft, D, which is journaled in bearings H H
on the inner frame, I, of the raft ILi, the open-
ing in said frame being sufficiently large to ad-
mit of the free rotation of the cylinder A and

attachments to the shaft D. 1t isopen at both

| ends and of such diameter and lengfh as may

be required for the work to be performed.
@ 1s a thin ring, preferably made of metal,
and secured to the axial shaft D by means of

r1bhs € e.
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- ¢ is another ring, arranged within and con-

cenfric to ring a, to which latter it 1s attached
by means of the cross pieces or braces d, as
clearly shown in Fig. 3. Mo the cross-pieces
d are hinged or pivoted the blades b, which
may be made of thin metal or wood, and

which exteud the entire length of the cylin-

der, and are limited in their swinging move-

‘ment to the space between the outer ring, a,

and inner ring, ¢, as indicated by the full and
dotted lines in Fig. 3. The said blades may

be made hollow and air-tight,with a tendency

to float upon the water.
Within the ecylinder and concentric with the

outer rings, « and ¢, and the hinged blades b

may be arranged a similar series of rings, a

¢, and blades &', also secured to the radial
-arms e e, and operating in a simiiar manner to

the outer series. |
- A cylinder constructed as above described
is designed to be placed for operation in wa-

- ter that is in motion—that is to say, in water

which is flowing, as in a river or current, or
rising aund falling, as in the waves or swell of

the sea—and may be wholly or partially sub-

merged in the water. The pressure exerted
upon the blades-will cause the c¢ylinder to ro-
fate in one and the same direction at all times.
- For example, supposing the pressure of the

water to be downward, the blades b will nat-

urally take the several positions shown in full
lines in Figs. 1 and 3, in which positions the
tendency of the said downward pressure upon
all the blades -except those on the right side
causes them to move or rotate in the direction
indicated by the arrow, while those on the
right side assumea position in which they offer
no material resistanceto the rotation. Onthe

other hand,if the pressure of the water is up-

ward, the blades will all respectively reverse

| their position, those on the left hand offering

no resistance; but nevertheless their motion or
rotation will continue in the same direction.
The interior series of blades act similarly to

the outer series, and there may be more thar

one interior serie§, if desirable, to increase the

_power.
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. with such object.

(a

manner,:

ter. .

-Onthe centralshaft, D, a series of pmpel}ler

;bladeb 1,18 placed, so that astheecylinderro
tates a forward movement in the direction of
1ts length will be imparted to: the eylinder; or.
iiga splwl flange may be. ‘1131‘1011(3(}. to the Sh"lft%

- :;_;forthemm@purpose. NEREEREEE SRR RN N

oo When still o greater 1)101}(?111110‘ ])G'ﬂ eris re- |
ERREREREE ;quu‘ed the cc,ntml shaft, D, may be extended |
EERREE ;te the rear.of the cy huder, as ‘shown 1n Fig. |
SR 2, and to thisshaft is attached a series of’ pro- |
. peller-blades y 7 ¥, Which are made somewhat:|
oo wider ab their'ftttaehmfem to the hub or collar |
o that surrounds the shaft, and taper off to a |
1. point,; the general sh‘lpe bemﬂ' tlmt Gf th{, tmls

B

ofaﬁsh_.,.___ . N
Inthe coustrueilon 5110“ It in I:i;

~ at right angles to the blades b ¥'—viz., by the
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65 anyscrew-propeller for the purpose of inereas- |

blades h, hlnned around the ring «, and also
by the blades i, hinged to the ribs e. These
blades are limited in their movement similarly
to the blades b V.
may be of some elastic material fixed or perma-
nently attached at one edge instead of hinged
to the ring a.

The rotation of the wheel or eylinder may
be readily stopped at any time by means of a
brake operated in any suitable manner from
the deck of a vessel. 1f connected with and
moved by the brake, a buffer may be made to
press against the ends of the hinged blades.
Thelr upward and downward play, which is
the sole cause of the rotary motion, will be
checked without difficulty.

In the case of a wheel of moderate size it
may be set in a {rame pivoted vertically and
connected with a rod passing upward through
the deck, by means of which the facing of the
wheel, together, of course, with the duectlou
of its mot.ion, 11"1:13? be changed at pleasure. It
18 also an advantage of such a wheel that it ad-
mits of being readily put in place, or removed
and taken on the deck of a vessel while the
same 1S 1n motion.

The hinged blades hand ¢ may beattached to

ing s propelling-power. : _
| ecomplished by the rotative pressure of said 117 1
blades and by the upward and downward ac- = ¢
tion:of the waves upon their surfaces. 1

1(116031;;
SEEERRES émder 18 designed to be attached to an objectto:
1o which m%mn 18 to: be imparted, and: moving |
SRR 16 may be attached toa
g0 Hloating FTGQSQSGI:I;II;‘%EJEYEWEW% to admit of free 1o- |
SRR ;ta‘ésion,- and 18: arranged with :its axis parallel
oo tothelongitudinal line of the vessel; or it may |
o be ‘Lpphed to a raft: of logs: in "-my suitable
‘When the rotation is effected by the:
rise: and fall of the waves, the cylinder will:
.7 have a forward motion and proceed: against
AR ;the wind and advancing waves automatically. :
ivincoo0 In the above descrzptlam 1 have: mentioned
EEEE zthe: cylinder as applicable for use only in wa-

o B_‘Y maliin;g; the Céﬂ;iﬂdé&[‘; of ?th?tel‘s ma-
. terials it may be rused: in :the form shown in
Mg, L connection: with balloons for propel-
. ling the same through the air,or for propelling
SRR R RS évessels by wind:power. 1A iorﬂ ard movement
may also be imparted: to the cylinder by the:
| action of other hinged blades set erosswise or

crease its speed.

In some cases the blades 7 |
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blades may be made w1th a he]mal thst on

i theu unconfined edges. | NS | N
- When eyvlinders (}f my devlce are ! used to NEREERRENE

This resultigs ae- i

'Thm%%%%iéé-a;

pmpel vessels; @ convenient way of using:themy

is to attach one: toiecach side of a vessel by o
75
lifted out of the water at pleasurc; ‘but the for-
ward motion may be arrested or reversed
CARES
‘ries ‘of hinged  blades, 4, may be: attached to 0
Qo i

means of hinged cranes, whereby they maybe

either as above described or as follows:

| ribs e on the inside of the cylinder, and be so SERN
connected with: wires or small ‘rods to a TIng il
~or hub sliding on the axis of the eylinder that =
as sard ring is moved forward or backward:ithe
angle of the blades: may be changed at pleas-
ure; together with the dll‘CCtIOH] 01 thelr pm-;
;pellm POWeL. 1 -
1t should be mphme{l th'“a.t W hm the Cy 'lm-? EERERENEE
sder 18 msed by itself, or mmnattached, it should%
‘be provided with an axial shaft, of w cod, of SEEN
sufficient buoyancy to sustain: :lt half sub-

‘merged or more, upon the surface of the water,

This shaft should be cylindrical, ov: preferably 10
1n the form of a truncated cone; the hasa bemgf EEREEEEEEES
at the rear end,; and afew inches lm*rmr indi- i
ameter: than'the advancing: end. SRR
of this construction is to secure a Shgrht down-
ward inclination or pitch tothe eylinder toin- 0 10 1
At 1st mmportant, however, 0
that the diameter of the two ends of the Gyllﬂ-é
der (or of the peripheries of the blades)should 1co
be equal, in ordha to secure: the d(,med actwn? EREEEEEREEE
of the waves. |

Corrugating the blades in the general direc-
tion of the forward motion desired, but so as
to operate as a screw, is of advanta% both as
to Increasing the pr ol)e]lm -power and also1n
1mparting stiffness to the blades which will
then allow of their being made 0[ very light
sheet metal.

What I claim as my invention is—

A wheel or cylinder constructed with one or
more series of hinged or swinging blades lim-
1ted in their play {0 any desired mgle and ar-

ranged concentrically with the periphery of
the said wheel or cylinder on axes parallel to
the axis of said wheel or cylinder, and pro-
vided, further, with one or more series of simi-
lar blades ar 1":1110‘0(1 also concentrically with
respect to the per ll)hery of said wheel or c¢ylin-
der, but swinging at right angles, or nearly so,
with the axis of said wheel or Cy 1111(]01, as and
for the purpose set forth.

In testimony whereof Thave signed my name
to thisspecification in the presence of two sub-
seribing witnesses.

DAVID GREENE

Witnesses:
J. H, ADAMS,
H. PLANTA.,
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