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[57] ABSTRACT

A duct is formed through a vessel. An electro-magnet
is positioned around the duct at a point such that the
poles thereof form opposed portions of the duct. A
vane is positioned within the duct to move from side-
to-side thereof and has a permanent magnet attached
thereto in a position between the two opposed poles of
the electro-magnet. At the rearward end of the vane
there is provided an extension pole having a contact at
the upper end thereof. This pole extends through the
upper wall of the duct into an air tight chamber.
Mounted on opposite sides of the chamber are a plu-
rality of change-over terminals which are connected to
a switching arrangement which is in turn connected to
the coils of the electro-magnet such that movement of
the contact operates to reverse the polarity of the
poles of the electro-magnet. Alternatively, the pole of
the vane is an extension of a shaft mounting the vane.
The permanent magnet is attached to the top of this
extension. A plurality of electro-magnets are arranged
outwardly of the duct in a manner that movement of
the permanent magnet will sequentially interrupt fields
generated by the electro-magnets.

4 Claims, 6 Drawing Figures




 PATENTEDOUT 16873 3.765.175
: | SHEET L OF 3

L
‘ i
i

. ’ 4'
%# / A"'('/1 |ll‘
(2R 0N
Eit@ ez ;—“b&7///////////////‘%/////// .
8

4’ IF_.' 14 5
' (] o
il
FI1G.1

INVENTOR
JUMPEI OHNAKA

o %W/Mf% }ﬂéf/ ? rack

ATTORNEYS



PATENTEDUCT 161373 | | 3.765,175
SHEET 20F 3

INVENTOR
JUMPET OHNAKA

o %Wﬂiﬁ z %ﬂé/(

ATTORNEYS



PATENTEDOCT 161873

3.765,175

SHEET 30F 3

/
277

29b

28b

/

|

FI16.5

INVENTOR
JUMPEL OHNAKA

& /mﬁ% o < e

ATTORNEYS



3,765,175

1

FLUID DRIVEN PROPULSION AND GENERATOR
MECHANISM

BACKGROUND OF THE INVENTION

The present invention relates to a fluid driven mecha-
nism which may be used to propel a vessel or generate
electricity. More particularly, the present invention re-
lates to such a mechanism which is particularly adapted
for use in bodies of water and which employs move-
ment therethrough of the water.

In-the past there have been attempts to provide pro-
pulsion systems for vessels wherein movement of water
through the vessel is the source of propulsion. Further-
more, there have been various attempts in permanent
structures near bodies of water, for instance light-
houses, to provide electrical generators of the type
wherein movement of water through the structure is
the power source. However, all of these devices have
suffered from certain inherent disadvantages. A partic-
ular problem in such prior devices has been providing
isolation of the various electrical components thereof
from the water. It is of course. readily apparent that
contamination by water of any electrical component is
extremely undesirable.

OBJECTS AND BRIEF DESCRIPTION OF THE
INVENTION

With the above discussion in mind, it is a primary ob-
ject of the present invention to provide a fluid driven
mechanism which may be used as a means of propelling
a vessel through a body of water.

It is a further object of the present invention to pro-
vide a fluid driven mechanism which may be used in a
permanent installation near a body of water as an elec-
trical generator and uses movement of water there-
through as a power source.

It is a still further object of the present invention to
. provide such a mechanism which inherently insures iso-
lation from the water of the various electrical compo-
nents of the mechanism.

These objects are achieved in accordance with the
present invention by the provision of a water tight duct
extending through the vessel or structure and through
which water is adapted to flow. In the case of a vessel
which moves through the water, an electro-magnet is
positioned around the duct at a point such that the
poles thereof form opposed portions of the duct. A
vane is positioned within the duct to move from side-to-
side thereof and has a permanent magnet attached
thereto in a position between the two opposed poles of
the electro-magnet. At the rearward end of the vane
there is provided an extension pole having a contact at
the upper end thereof. This pole extends through the
upper wall of the duct into an air tight chamber.
Mounted on opposite sides of the chamber are a plural-
ity of change-over terminals which are connected to a
switching arrangement which is in turn connected to
the coils of the electro-magnet such that movement of
the contact operates to reverse the polarity of the poles
of the electro-magnet. As the electro-magnet poles are
first energized, the permanent magnet is attracted to
one side of the duct. This causes the vane to move to-
‘ward one side of the duct. This in turn causes the con-
tact to change the polarity of the electro-magnet
whereby the permanent magnet and thus the vane are
attracted to the opposite side of the duct. Therefore,
continued movement of the vane causes continued re-
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2

versal of the polarity of the electro-magnet and forced
movement of the water through the duct. Thus, the ves-
sel is propelled through the water.

With regard to use of the fluid driven mechanism of
the prsent invention in a permanent installation as an
electrical generator, the pole of the vane is an exten-
sion of a shaft mounting the vane. The permanent mag-
net is attached to the top of this extension. A plurality
of electro-magnet are arranged outwardly of the duct
in a2 manner that movement of the permanent magnet
will sequentially interrupt fields generated by the elec-
tro-magnets. This causes generation of electricity
which may be stored in any conventional manner.

The chambers employed in the various embodiments
of the present invention contain air pockets and are
thus inherently protected from contamination by water
from the duct.

Other objects and features of the present invention
will become apparent from the following detailed de-
scription taken together with the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a longitudinal sectional view of a first em-
bodiment of the present invention;

FIG. 2 is a cross-sectional view taken along line II—II
of FIG. 1;

FIG. 3 is a schematic wiring diagram of the electrical
system of the embodiment of FIG. ;

FIG. 4 is a schematic plan diagram illustrating the op-
eration of the first embodiment of the present inven-
tion;

FIG. 5 is a longitudinal sectional view illustrating a
second embodiment of the present invention; and

FIG. 6 is a cross-sectional view taken along line
VI—VI of FIG. 5.

DETAILED DESCRIPTION OF THE INVENTION

With reference to FIGS. 1-4, a detailed description
of the fluid driven mechanism of the present invention
used as a propulsion device for a vessel that moves
through the water will be described in more detail.

A duct 6 is provided centrally of and extending in the
longitudinal direction of a vessel such as a ship (not
shown). Duct 6 is made of suitable materials and in a
suitable manner to be water tight and air tight with re-
gard to the interior of the ship and provides a passage
through which water flows. A movable vane § is posi-
tioned vertically within the duct 6 by means of a shaft
7 which is attached to first ends of a pair of connecting
links 4 and 4'. The opposite ends of links 4 and 4’ are
attached to the duct 6 by means such as fixed pins 8
and 8' located respectively on the top and bottom walls
of the duct 6. Attached to the shaft 7 is a permanent
magnet 1 presenting opposite poles on opposite faces
of the vane 5.

Surrounding duct 6 at a location corresponding to
the permanent magnet 1, is an electro-magnet 14 hav-
ing suitable exciting coils 9 and 9’. Electro-magnet 14
also has a pair of poles 2 and 3 which extend inwardly
and form a portion of the inner surfaces of duct 6 in a
manner to oppose each other with the permanent mag-
net 1 therebetween. Shaft 7 is positioned such that it is
closer to the forward end Sa than the rearward end 5b
of vane S.

At the rearward end 5§b of the vane § is an upwardly
extending rod 10 having suitable contacts 20 on the
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upper end thereof. An upper housing 6a forming a
chamber 13 therein extends upwardly from duct 6 at a
location to receive rod 10 and contacts 20. Rod 10 ex-
tends into chamber 13 through slit 6b in the upper wall
of duct 6.

As shown in FIG. 3, positioned in chamber 13 adja-
cent the front wall of housing 6a are a first group of
change-over terminals. In the illustrated embodiment,
this first group consists of a pair of change-over termi-
nals 11a and 11b. Also in chamber 13 adjacent the
back wall of housing 6a are located a second group of
change-over terminals. In the illustrated embodiment,
this second group consists of six change-over terminals
12a-12f. Contacts 20 are dimensioned to provide elec-
trical connection between terminal 115 and one of ter-
minals 12a-12c, or between terminal 11a and one of
terminals 124-12f.

Terminals 12a-12¢ are connected to a first change-
over switch 15’ adapted to provide contact from only
one of the three terminals at a time. Similarly, terminals
124-12f are connected to a second change-over switch
15 which will provide electrical contact to only one of
the terminals. First change-over switch 15’ is con-
nected to a first end of a first solenoid 23 of a relay sys-
tem 16, and second change-over switch 15 is connected
to a first end of a second solenoid 24 of the relay system
16. The other ends of the solenoids 23 and 24 are con-
nected via a relay battery 17 to the first group of
change-over terminals 11a and 11b. A pair of movable
contacts 25a are positioned between the coils of sole-
noids 23 and 24 and are urged toward one or the other
thereof by suitable means such as springs (not shown).

Movable contacts 25a are adapted to be moved se-
lectively to contact two of the three stationary contacts
25b to reverse the polarity of current appearing at sta-
tionary contact terminals 21 and 22. Connected to ter-
minals 21 and 22 are the exciting coils 9 and 9’ of the
electro-magnet. Movable contacts 25a are connected
to a variable resistor 19 and a power battery 18.

The operation of the embodiment of the present in-
vention illustrated in FIGS. 1-4 will now be described.
Assume that change-over switches 15§’ and 15 are set
as illustrated in FIG. 3, that is with electrical contact to
terminals 12a and 12f, and that contacts 20 are in the
central, neutral position. Variable resistor 19 is ad-
justed for infinite resistance to gradually less resistance.
As this occurs, battery 18 energizes coils 9 and 9’ of the
electro-magnet through contacts 25a and 25b and ter-
minals 21 and 22. Assume that movable contacts 25a
are in the dotted line position illustrated in FIG. 3. By
this action an electro-magnetic field is created in the
electro-magnet 14 which imparts a given polarity to the
poles 2 and 3. Dependent upon this polarity and the po-
larity of the poles of permanent magnet 1, permanent
magnet 1 is urged toward one of the poles 2 and 3.

Assuming that permanent magnet 1 is urged toward
pole 3, this will cause the shorter, forward end 5a of
vane § to approach wall 6c of duct 6. Continued move-
ment of magnet 1 toward pole 3 will result in the entire
length of vane 5 contacting wall 6¢c. At the end of this
movement, rod 10 of the vane will be positioned be-
tween terminals 115 and 124 such that contacts 20 pro-
vide electrical connection therebetween. This connec-
tion actuates solenoid 23 through change-over switch
15’ and relay battery 17 such that movable contacts
25b are moved to the solid line position of FIG. 3. This
reverses the current at terminals 21 and 22 and thus re-
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verses the current in the electro-magnet 4 and the po-
larity of poles 2 and 3. It will be apparent that perma-
nent magnet 1 is thus repulsed from pole 3 and is urged
toward pole 2. As this occurs, shorter, forward end 5a
of vane § will be caused to contact wall 64 of duct 6.
As this occurs, fluid is drawn into the wedge-shaped
section of the duct between the wall 6c and the vane 5
as illustrated by the arrow E in FIG. 4. Furthermore
movement of magnet 1 toward pole 2 causes thé re-
mainder of the vane 5 to move toward wall 6d. As this
occurs, fluid in the wedge-shaped area between wall 6d
and the vane is forced in the direction indicated by the
arrow F. This forcing of the fluid causes the fluid to
generally flow through the duct 6 in the direction of the
arrows.

When rearward end 5b of the vane arrives at wall 64,
contacts 20 on the top of rod 10 create an electrical
connection between terminals 11a and 12f. This causes
solenoid 23 to be inactive and actuates solenoid 24.
This causes movable contacts 254 to return to the dot-
ted line position shown in FIG. 3 and results in a further
reversal of the polarity of the current at terminals 21
and 22 and thus a reversal of the polarity of the poles
2 and 3 of the electro-magnet 14. This initiates a fur-
ther swinging of the vane back toward pole 3.

It will apparent that this continued reciprocation of
the vane causes the inducement of a fluid stream in the
direction of the arrows in FIG. 4, and that forward mo-
tion is thus imparted to the vessel at a predetermined
speed. It will be further apparent that variable resistor
19 may be regulated to control the current supplied to
the system from the battery, thereby controlling the
speed of reciprocation of the vane and thus the speed
of the vessel. It will be even further apparent that if
change-over switches 15’ and 15 are reset to create
contact at terminals 126 and 12¢, the amplitude of
movement of the vane will be shortened. This is repre-
sented in FIG. 4 by the dimension B. Accordingly, re-
ciprocation of the vane will occur more often and the
speed of the vessel will thus be increased. Similarly, set-
ting of switches 15’ and 15 at terminals 12c and 124,
respectively, will further shorten the amplitude of
movement of the vane as indicated by A in FIG. 4, thus
even further increasing the speed of the vessel.

Additionally, the vessel may be steered by the selec-
tive setting of change-over switches 15" and 15. For in-
stance, assume that switch 15’ is set at terminal 12b and
that switch 15 is set at terminal 12d. It will be apparent
that the amplitude of movement of the vane will be
greater in the lefthand side and that thus the vessel will
be caused to turn to the right.

Accordingly, it will be seen that a relatively simple
mechanism has been provided for imparting propulsion
to a vessel to be moved through the water. It will be fur-
ther apparent that chamber 13 will have therein an air
space which will prevent water from entering therein
and contaminating the various electrical components.
Furthermore, although the width of the duct at the
point of positioning of the magnets is limited by the ca-
pacity of the electro-magnet employed, the dimensions
of the movable vane may be freely adjusted as neces-
sary to provide for most efficient operation.

The above discussion has been related to the use of
the present invention for imparting propulsion to a ves-
sel to be moved through the water. However, it is
known that many permanent structures located adja-
cent bodies of water rely upon movement of the water,
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such as created by tidal currents, as a power source to
generate electricity. It will be apparent to those skilled
in the art that the mechanism of the present invention
by minor adjustments may be employed as such a gen-
erator. With reference now to FIGS. 5 and 6 of the
drawings, a preferred embodiment of such an arrange-
ment will be described.

This arrangement of the present invention is similar
to that of FIGS. 1-4. However, in this embodiment a
housing 6a’ is provided extending upwardly from duct
6 above the location of shaft 7 which supports vane 5.
Furthermore, shaft 7 is extended upwardy into cham-
ber 13’ within housing 6a' and supports thereon a per-
manent magnet 26. A suitable number of electro-
magnets 28a-28c¢ and 29a-29¢ are mounted adjacent
the top of housing 6a’ and have associated therewith
suitable exciting coils 27 and 27’. The electro-magnets

present suitable poles which form portions of the inner

surface of chamber 13’. It will be apparent that the en-
tire apparatus of the electro-magnets are isolated from
water flowing within duct 6. It will be further apparent
that as water moves through duct 6, for instance as a
result of tidal currents, vane § and thus shaft 7 will be
caused to move from side-to-side within the duct. As
this occurs, the fields of the electro-magnets will be in-
terrupted, thus generating an electric current which
may be stored in any convention manner such as in a
battery connected to regulator 31 through terminals 30
and 30'.

Although preferred embodiments of the present in-
vention have been described in detail, such description
is intended to be illustrative only, and not restrictive,
since many details of the invention may be altered with-
out modifying the scope thereof. ‘

What is claimed is:

1. A fluid mechanism comprising a duct extending
through a structure and adapted to have water flow
therethrough; a vane vertically positioned in said duct
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to extend in the longitudinal direction thereof; means
supporting said vane for allowing said vane to recipro-
cate transversely across said duct, said means for sup-
porting said vane comprising a vertical shaft attached
to said vane nearer the forward end than the rearward
end thereof; a permanent magnet attached to said sup-
port means and having opposite poles; electro-magnet
means having opposed poles positioned on opposite
sides of said permanent magnet poles; and upper and
lower connecting links having first ends thereof at-
tached to said shaft and second ends connected to said
duct.

2. A fluid mechanism as claimed in claim 1, wherein
said structure is a vessel and said mechanism is a means
for propelling said vessel through the water.

3. A fluid mechanism as claimed in claim 2, wherein
said electro-magnet poles form portions of the inner
surfaces of said duct; and further comprises a housing
forming therein a chamber above said duct and com-
municating therewith, a rod attached to said rearward
end of said vane and extending upwardly into said
chamber, contacts attached to the top of said rod, and
means positioned to be actuated by said contacts for
reversing the polarity of said electro-magnet poles.

4. A fluid mechanism as claimed in claim 3, wherein
said means for reversing polarity comprises a first
group of change-over terminals positioned along the
front wall of said housing; a second group of change-
over terminals positioned along the rear wall of said
housing; a pair of change-over switches connected to
said second group of change-over terminals; and a relay
system connected to said change-over switches and to
said first group of change-over terminals, said system
having terminals connected to said electro-magnet
means and contacts for reversing the polarity of current

to said terminals.
* % * % %



