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57 ABSTRACT 

Flexible, webbed or pivoted fins project from a water 
craft and provide thrust to propel the craft when the 
craft is caused to rock from side to side either by the 
rider or by wave action. The fins may be pivoted hav 
ing the axis of rotation at their leading edge and hav 
ing a spring tending to maintain the position of the fin, 
or the fins may be of a webbed construction. 

1 Claim, 13 Drawing Figures 

  



PATENTED NOY 5974 

Fig. 1. 

- 13 

INVENTOR 
Kichaed 4. Acewaw 

BY 

landud luhialaat i?luglio. 
ATTORNEYS 

  





PATENTED NOY 5 1974 3,845,733 

  



3,845,733 
BOAT PROPULSION MEANS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 5 

This application is a continuation-in-part of an appli 
cation entitled Boat Propulsion Means, Ser. No. 
320,109, filed Jan. 2, 1973 now abandoned, which was 
a continuation of an application entitled Boat Propul 
sion Means, Ser. No. 91,076, filed Nov. 19, 1970 now 
abandoned. 

BACKGROUND OF THE INVENTION 
l. Field of the Invention 
This invention relates to a device and technique for 

marine propulsion. 
2. Description of the Prior Art 
In the prior art there are numerous devices for ma 

rine propulsion. Rigid fins or keels are commonly used 
to prevent the rocking back and forth of a watercraft 
which incorporates another system of propulsion. De 
vices have been described in U.S. patents which claim 
to have a propelling effect due to the motion of the oc 
cupant of the device, but these devices are not oper 
ated by rocking the boat from side to side and they are 
designed for operation through the use of the opera 
tor's hands. 
Devices which propel a boat as the result of side to 

side rocking of the boat are known. A rigid blade, or 
several rigid blades, is attached to the underside of the 
boat in these devices. Sometimes a solid blade of resil 
ient material is used. 

SUMMARY OF THE INVENTION 35 
This invention relates to a watercraft having one or 

more fins, which is propelled by an operator by rocking 
the craft from side to side. The fins have a rigid leading 
edge, a movable blade portion and means tending to 
maintain the blade portion behind the leading edge. A 40 
device embodying this invention has the advantage of 
being able to be propelled without the use of the opera 
tor's hands. In the flexible fin embodiment the entire 
craft and fins are very reliable because there are no 
hinge points, gears, springs, or other similar devices. 
The hinged fin and webbed fin are also unlikely to fail, 
because of their simplicity. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a front view showing flexible fins on a boat 50 

resting in the water. 
FIG. 2 shows that an operator can cause the boat of 

FIG. 1 to tilt to one side. 
FIG. 3 is a side view of FIG. I. 
FIG. 4 illustrates a hinged fin which can be used in 

place of the flexible fins of FIG. 1. 
FIG. 5 is a section taken on lines 5-5 of FIG. 4 and 

viewed in the direction of the arrows. 
FIG. 6 illustrates a webbed fin which can be used in 

place of the flexible fins of FIG. 1. 
FIG. 7 illustrates the flexible fin which is used in FIG. 

1. The dotted line represents the flexed position. 
FIG. 8 is a section taken on line 8-8 of FIG. 7 and 

viewed in the direction of the arrows. 65 
FIG. 9 shows two fins attached to a hinged connector 

and also to two braces which are attached to the sides 
of a boat. 
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FIG. 10 shows two fins of an alternative design at 

tached to a central connector and to braces as in FIG. 
9. 
FIG. 11 shows an operator upon a boat similar to the 

boat of FIG. 9 except for the addition of means to raise 
the fins. 
FIG. 12 is a cutaway view of a possible construction 

for the webbed fins of FIG. 9. 
FIG. 13 is a section of FIG. 12. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

This invention relates to a unique means of propel 
ling a watercraft and could be applied to a boat, canoe, 
surfboard, toy boat or any similar craft. For purposes 
of illustration, the invention is shown embodied in a 
small boat with two fins. 
Referring more particularly to FIG. 1, there is illus 

trated a small boat 10 floating on the water 20. The 
boat has sufficient buoyancy to keep itself, an operator, 
and all attached fins afloat. Rigidly fixed to the under 
side of the boat are flexible fins 12 and 13. FIG. 2 
shows that an operator 11 can cause the boat 10 of 
FIG. 1 to tilt to one side. To make the boat go forward, 
the operator 11 merely repeatedly alternates the side to 
which the boat is rocked in a side to side motion. As a 
side view of the boat 10 of FIG. 1, FIG.3 shows the side 
of flexible fin 13 positioned in a resting position. 
FIGS. 4 and 5 illustrate a hinged fin 14, two of which 

may be used with the boat 10 in place of the two flexi 
ble fins of FIG. 1. A blade portion 15 is continuous with 
a rigid leading edge 18 and pivots about a fin pin 16. 
Spring 17 tends to maintain the fin blade portion 15 in 
a normal position with its two large sides nearly parallel 
with a centerline along the length of the boat. Both the 
finpin and one end of the spring are fixed to the bottom 
of the boat. The normal position is represented by the 
dotted line configuration in FIGS. 4 and 5 where the 
blade is shown at a position directly behind the leading 
edge. The solid line configuration represents a position 
of the fin when the boat is being rocked from one side 
to the other. It can be noted that the solid line blade is 
not directly behind the leading edge 18. A force dia 
gram is included to indicate the operating principle: 
Line A represents resistance to the force rocking the 
boat; line B represents the forward component, and 
line C represents the resultant force on the fin. 
FIG. 6 illustrates a webbed fin 24 having a shaft 23 

for a leading edge which is rigidly fixed to the bottom 
of the boat 10. Extending away from the shaft near 
each end are arms 21 and 25. Stretched between the 
arms and attached along the length of shaft 23 is an 
elastic web 22. When the boat is rocked the stretching 
of the web 22 from its normal position directly behind 
the leading edge causes the fin to operate in a similar 
manner to the hinged fin of FIGS. 4 and 5 and the elas 
tic nature of the web 22 tends to restore it to its original 
condition behind the leading edge. FIGS. 7 and 8 illus 
trate the flexible fins shown fixed to the bottom of the 
boat in FIG. 1. The leading edge of the fin is a rigid 
shaft 33 and is fixed to the boat 10 to provide support 
for the flexible portion 32 which is continuous with and 
extends outwardly from the shaft 33. The solid line 
configuration represents the fin at rest directly behind 
the leading edge and the dotted line portion indicates 
a changed position which would occur as the result of 
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rocking the boat. The elasticity of the material tends to 
maintain the fin in the solid line configuration. 

In operation, a forward thrust is easily created by 
rocking the boat. When a fin is at rest, the fin is posi 
tioned to present its narrow dimension in the direction 
of the intended movement of the craft. The leading 
edge of the fin is comparatively rigid in relation to the 
hull or body of the craft. The fin can pivot at or near 
the leading edge or flex back of the leading edge, but 
this pivoting or flexing is resisted by springs which are 
added (FIGS. 4 and 5) or by the elastic nature of the 
material of which the fin is made (FIGS 6, 7, and 8). 
When an action of the craft causes a fin to move broad 
side through the water, a force is created on the side of 
the fin and the fin deflects. This deflection of the fins 
causes water to be forced to the rear and the boat to 
move forward. 
The number of fins used, the size of the fins, the 

placement of the fins and the type of fins used can be 
varied to give the desired result for a given purpose. 
For example, for operation of the craft in shallow water 
hundreds of small fins could be placed on the underside 
of a craft instead of a few large fins. 
As another example, a fin 44 similar to webbed fin 24 

of FIG, 6 may be constructed as shown in FIGS. 12 and 
13. Wood base 60 holds one end of a spring steel frame 
67 which is held under tension along its open side by 
rubber band 64. Surrounded by the rubber band is 
wood support 66, and attached along the wood support 
66 is a piece of solid rubber 65 as shown in FIGS. 12 
and 13. The rest of the enclosed area of frame 67 is oc 
cupied by foam rubber 61. Rubber covering 63 en 
closes the entire fin, 
A webbed fin, such as those shown in FIGS. 6 and 12 

is particularly suitable for propelling a boat (such as 
10) forward in the manner described. When the boat 
is rocked, webb 22 offin 24 forms a "pocket' or a con 
cave curve on the pressure side and a convex curve on 
the lee side. This action of the webb allows the leading 
edge to enter the water at a very low angle and to initi 
ate a smooth flow of water over both surfaces. The 
curve of the webb then maintains an effective thrust 
against the water across the full width of the fin. In 
other words the webb forms an efficient curved "fan 
blade' or "air foil" shape in either direction as the boat 
is rocked from side to side. The same curved shape is 
formed on the inside of arms 21 and 25 so that water 
in those areas is directed inward and the loss due to 
water escaping around the ends is largely eliminated. 
An additional benefit of a webbed fin as shown in 

FIG. 6 and FIG. 12 is that the torsion of arm 21 about 
the axis of shaft 23 may exceed that of arm 25. Since 
the outer extremity of the fin travels through the water 
at a greater angle than the portion near a boat, such as 
10, the twisting effect allows the fin to adjust to its most 
efficient angle along its entire length. 
The webbed fins of FIGS. 6 or 12 may be attached to 

the boat 10 as shown in FIG. 2 or in alternative man 
S. 

Braces 40 and 41 are shown attached to the sides of 
boat 10 in FIG. 9. Braces 40 and 41 are pivotally at 
tached to fins 44 and 45 at pivot points 38 and 39. Fins 
44 and 45 are attached at their ends to a connector 42 
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4. 
on the centerline of the bottom of the boat 10. The 
braces 40 and 41 are as wide as fins 44 and 45 at their 
widest portion 36. The braces 40 and 41 each have a 
narrow portion 37 as shown on brace 40 in FIG. 9. This 
allows proper water flow past the brace as the boat 
rocks. The braces 40 and 41 restrict lateral movement 
of the fins 44 and 45 and hence of the boat 10, but 
through the pivotal attachment 38 and 39, the braces 
allow the fins 44 and 45 to twist and develop maximum 
forward forces when the boat 10 is rocked. 
FIG. 10 shows braces 40 and 41 attached to boat 10 

and used in conjunction with a different fin arrange 
ment. Spring steel fin shafts 48 and 49 attach to con 
nector 43 and fins 46 and 47. Braces 40 and 41 are at 
tached pivotally to fins 46 and 47 as in FIG. 9. In this 
configuration, fins 46 and 47 may be flexible or they 
may be rigid. The sideward stability of the boat and 
braces of FIG.9 also obtains in the arrangement in FIG. 
10. 
FIG. 11 illustrates braces 50 and 51 which are perma 

nently attached to fins 44 and 45 but removably at 
tached to boat 10. The braces 50 and 51 may be raised 
as shown in FIG. 11, which raises fins 44 and 45, allow 
ing the boat 10 to be easily moved ashore. When boat 
10 is not ashore and braces 50 and 51 are lowered, they 
are locked into position with a conventional latch (not 
shown) so that the rocking of boat 10 imparts motions 
to the fins 44 and 45. Connector 42 is a hinge which al 
lows the pivoting of the fins 44 and 45 when they are 
raised. 

Directional guidance can be provided with a rudder 
or can alternatively be provided by operating the craft 
in a heeled attitude. Guiding fins can be added at each 
side of the boat to aid in the turning of the boat or mov 
able guiding fins could be added so that additional 
thrust could easily be added to either side of the craft. 

As another example, the fin or fins used could be re 
tractable into a cavity in the buoyant portion in a man 
ner similar to the design of retractable centerboards in 
sailboats. A fin could either retract by moving straight 
up or by pivoting in a jack-knife fashion, thus allowing 
the craft to coast onto a beach. Numerous other em 
bodiments could be made by a person of ordinary skill 
which would still allow efficient propulsion by rocking 
the boat, now that I have described my invention. 
The invention claimed is: 
1. A craft propelled by an operator by rocking from . 

side to side which comprises: 
a. a buoyant portion being of sufficient buoyancy to 
keep itself and an operator afloat and 

b. a fin fixed to the buoyant portion and having 
l, a rigid leading edge, 
2. arms extending away from said leading edge near 
each of its ends, 

3. webbing material attached to said arms and gen 
erally between them, 

4. a support member positioned along the trailing 
edge of said fin and generally between said arms 
and 

5. an elastic band stretched between said arms 
along the trailing edge of said fin. 

sk xk -k sk. k. 


