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UNITED STATES

PATENT OFFICE.

SIDNEY S. SMITII, OF BOSTON, MASSACHUSETTS.

WAVE-POWER PROPELLER FOR BOATS.

_ SPECIFICATION forming part of Letters Patent No, 529,882, dated Nbvember 27,1894,

Appliémion filed December 11, 1893, Serial No. 493,386,

To all whom it may concern:

Beit known that I, SIDNEY S. SMITH, a cltl-
zen of the United Sta,tes, residing at Boston,
in the county of Suffolk and State of Massa-
chusetts, have invented a new and useful
Mechanism for Utilizing Wave-Powerin the
Propulsion of Boats, of which the following
is a full, clear, and exaect deserlptlon, refer-
ence bemv had to the accompanying draw-
ings, formmv a part of this speclﬁcatlon, in
explaining 1ts nature.

The invention relates to means or devices
attached to the sides or to the bow or stern
or both, of boats, for utilizing wave power in
the propulslon of said boats, elther as the pri-
mary motive foree, or as an auxiliary to other
propelling devices, such as sails, screws, &e.

I have illustrated my invention as earried
into action by means of blades which are ar-
ranged in sunitable frames attached to the
boat and which by their inclination present
such surfaces to the waves that the power
arising from the vertical movement of the
Water, and in some instances of the boat, is
caused to aet against the blades, and in a di-
rection or manner to cause them and the boat
to be moved in a forward or onward direc-
tion.

The invention further relates to the man-
ner of supporting the blades, and of con-
necting their frames with the boat or vessel,
and for providing the frames with vertical
adjustability and with other movements in
relation to the sides of the vessel, which W111
hereinafter be fully set forth.

The invention further relates to means for
varying the inclination and extent of move-
ment of the blades.

Inthe drawings,—Figurelisa viewin side
elevation representing the hull of a boat pro-
vided with myimprovement. Fig.2isa view

in plan enlarged of the forward part of ahull

having my improvements. ‘Fig. 3 is a view
enlarged in vertical section of one side of a
hull, and of the propelling devices on that
s1de Fig. 4is alsoa sectional view enlarged,
111ustra,t1ng other features of constructlon
which will hereinafter be more fully deseribed.
Figs. 5, 6, 7, 8, 9 and 10 are detail views fur-
ther illustrating the construetion.

The hull A may be of any suitableform or
size, and it may be propelled by the devices

(No model.}

herein described alone, or it may be & sailing
or steam vessel, in which case the appliances
which are the sibjeet of this invention are
used as auxiliary propelling devices.

I will first describe the form of my inven-
tion used upon the sides of the vessel, and
which embrace a long frame B for each side.
As thisframe and its operative parts and con-
nections with the vessel arethe same for both
sides, a description of one side will be suffi-
cient. The frame B is preferably rectangular
or substantially rectarigular in shape, and is
of very nearly the full length of the vessel at
its water line. It isconstruocted of any suit-
able material, and it may be of wood orit may
beof metal. Forsmall boatswood will answer.
For relatively large vessels an iron framework
is preferable. It has theinnerrailbd, andthe
outer rail b’, and these two parts are firmly
tied touether The frame should.be vertically
adj ustable in relation to the side of the ves-
sel, because the height of the vessel above the
Water varies 'acbording to the load which it
carries, and because it is desirable to adjust
the vertical position of the frame to variations
in the undulating or wave conditions of the
water. .
~ It will be understood that the frame iscar-
ried at some distance from the upper level of
the water, in order that the downward move-
ment of the waves as well as their upward
movement may beutilized. Itisalsonecessary
to vary the angle of the blades and frame in
relation to the sidesof the vessel to suit the
conditions of the wind and waves, and also for

"the purpose of enabling theframe to beturned

upward to bring it alonwmde the vessel when
at a wharf or passing through draw-bridges,
&e., and this result is reached by hinging the
frame upon its inner side to the part orholder
which provides its vertical movement. This
part or holder islettered C. See Fig. 1. 1t is
in effect aslide, the endsor sections ¢, of which
slide and are guided in vertical slideways or
guides ¢’, upon the side of the vessel, see.Fig.
5, which shows the slide and slideways as hav-
ing a dovetail construction.
moved vertically by means of the adjusting
serews ¢, which are turned bythe hand wheels
%, operated from the deck or other means,
the serews being fast to the vessel and turn-
ing in nuts ¢* on the rail.
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The angle of the fraine in its relation fo
the vessel’s side is changed and it is turned
upward by means of the links D, which are
pivoted at their outer ends at d to the outer
side of the frame, and at their inner ends to
nuts d’ which are vertically movable by the
serews d2 See Figs. 1 and 4. These screws
are turned by hand wheels d%, or in any other
desired way are made fast to the vessel, and
engage the nuts d’.

The blades E, carried by the frame B, are
pivoted at or near their upper corners e, to
the frame, and are relatively long, narrow and
thin. They are also made preferably as light
as possible, and in Fig. 9 I show in section a
shape of blade whichI prefer. This blade is
made preferably of thin sheet metal or hard
rubber, and has the straight surface E’, and
the curved surface E? and a cavity E? which
may be air-tight. When this type of blade
ig used, I prefer that the flat surface be the
under one. It is desirable tolimit the range
of movement of these blades, and also to vary
such range according to the condition of the
water and for other reasons, and this result
T accomplish by means of the stop-bars F, F/,
the first above the blades and the second be-
low them, both bars running the full length
of the bladed section of the frame, and being
connected at each end by the pivoted bars or
links f, see Fig. 8, which are in turn pivoted
to the cross-rods 7 at the center f* of their
length. One of the rods f’ has bearings in
the frame to turn therein, and is rigidly se-
cured to the link, and thisrod hasat its inner
end an arm /% see Fig. 7, preferably extend-
ing upward and then bent horizontally to
enter the long recess f*in the forked end f®
of thelever f% this lever being pivoted at f7,
and extending above the deck and being
locked into any desirable position by means
of a pin f® passing through oneof a series of
holes in each of the locking plates f° and
throughaholein the lever. See Fig. 7. The
bars I, F’ are thus provided with an open-
ing and closing movement relatively to each
other and uniformly as regards the center
of the blades, and there is thus obtained
means for controlling and regulating the ex-
tent of movement or swing of the blades.
These slideways, or rather the parts which
provide the slideways for the frame slides ¢,
extend to very nearly the level of the keel of
the vessel, and must be united to the side of
the vessel and firmly braced, and in Tig. 3 1
have shown such parts as bolted to the sides
and braced to the bottom by the rods g, ¢’.

The frames H, Il’, at the bow and stern of
the vessel respectively, carry blades like the
blades B. They are provided with a swinging
movement, and the angle which they bear to
the frame is adjustable. KEach frame is piv-
oted at its inner end A, to the vessel’s end and
proferably upon a line with or close to the
keel, and it is moved or adjusted downward
or upward by means of the link 2/, pivoted
at its lower end to the frame, and having at

its upper end a nut 7% which travels on the
threaded shaft 73, the shaft having on itsup-
per end a hand wheel 2! by which it is turned.
The link %/ also serves as a stay or brace for
holding the frame in any desired position.
The upward movement of the blades carried
by these frames is limited by stops, their
lower position by the barh? see Flig. 10, which
is connected with cross rods hS by the hang-
ing links A7, and with a push or draw rod 2 by
a link A%

The device operates in propelling a vessel
in the following way, and I will first describe
the action of the side blades. A wave rising
causes the blades to be turned upward until
they come in contact with their upper stops,
when they are prevented fromturning farther.
The upward movement of the wave continu-
ing working againsttheinclined blades givesa
distinet forward impulse tothem and the ves-
sel. As it recedes or falls back, the volume
of water above the blades (and it must be
understood that the blades are quite a little
below the normal surface of the water) bear-
ing upon the upper surface of the blades
forces them downward until they come in con-
tact with their lower stop when their progress
is arrested, and the weight of the water then
coming upon theinelinedsurfaces again, gives
adistinect onward movement tothe blades,and
through them to the vessel, and this action
continues as the waves rise and fall. The
frames are adjusted vertically,and the blades
varied as to their angle by their controlling
stops or bars as circumstances may require.

The action of the blades carried by the bow
and stern frames is somewhat different from
that of the side blades, owing chiefly to the
angle at which their supporting frames are
held in relation to the boat, the angle being
such that the blades present practically a
continuous surface from the lower to the up-
per end of the frame to the water, when
there is a vertical movement of waterupward,
or of the blades downward, the latter action
being produced by the lifting and falling of
the bow or stern of the vessel, which move-
ment is thus made available for causing a
propelling action of the blades.

The blades may be attached to any kind of
a vessel or object movable in the water.

Having thus fully described my invention, I
claim and desire to secure by Letters Patent
of the United States—

1. A device for propelling boats by wave
power comprising horizontal frames attached
to the sides of a vessel to project horizontally
therefrom and carrying blades extending in
a direction substantially at a right angle to
the keel of the boat and arranged to present
surfaces inclined to the movements of the
waves, and means for vertically adjusting
said frames upon the vessel’s sides, as and
for the purposes described.

2. In a device for propelling boats by wave
power, frames attached to the sides of a ves-
sel to project horizontally therefrom and car-
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rying blades arranged to present surfaces in-
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clined to the movements of the waves and
means for turning said frames to a vertical
position parallel with and adjacent to the
sides of the vessel, as and for the purposes
described.

3. In a device for propelling boats by wave
power, slideways secured to the vessel’s sides,
slidesor a sliding frame guided by said slide-
ways and vertically movable by serews oper-
ated from the vessel’s deck, frames carrying
propelling blades hinged upon their inner
sides to said vertically movable slides and
combined bracing, adjusting and frame ele-
vating devices comprising stay rodsand screw
shafts to engage nuts carried by the stay rods,
which shafts are operated. from the vessel’s
deck, substantially as described. .

4. In a device for propelling boats by wave
power, the combination with a frame carrying
a series of pivoted or hinged blades, of the
bars F I’ above and below the said blades
and connected together, and means for mov-

ing said bars toward and from each other,
substantially as deseribed. -

5. In a device for propelling boats by wave
power, aframe carrying propelling bladesand
attached to the boat at either end thereof at
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or near its keel by a hinge or similar conneec-

tion and means for swinging or moving the
frame upon its hinge upward and downward
and for holding it in any desired position, as
and for the purposes deseribed.

6. In a device for propelling boats by wave
power, a frame hinged to either end of the
boat ‘at or near its keel to extend outward
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therefrom and earrying propelling blades, an -

adjusting screw connected with said frame
by a stay link and means for varying the po-
sition or angle of the blades in the frame, as
and.for the purposes described.

. .SIDNEY 8. SMITH.

Witnesses: .
. F. RAYMOND,.24d,
J. M. DOLAN. -
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