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@ The invention is directed to a marine display
device comprising a liquid vessel (2) having op-
posed sidewalls, a bottom closure base (4) and an
open top, said vessel (2) containing one or more toy
fish (1), each toy fish (1) having an air chamber for
imparting buoyancy to the toy fish, and comprising a
magnetic member (6), a pair of spaced apart cham-
bers projecting upward from the base of the vessel
(2), an omnidirectional upwardly-rotatable magnetic
field-creating device in each of said chambers, a
rotatable shaft connected to each of said magnetic
field-creating devices, and means for simultaneously
rotating said rotatable shafts.
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This invention relates generally to a display
apparatus for animated marine life and is particu-
larly related to a display device comprising a liquid
vessel and one or more marine lives swimming
freely therein to simulate an aquarium. More par-
ticularly, the present invention relates to such
aquarium containing one or more magnetically ac-
tivated toy fish swimming freely in an aquatic habi-
tat much in the same way as a natural fish swims
in the sea. In one aspect, this invention relates to
an aquarium containing one or more, magnetically
activated swimming toy fish and a plurality of mag-
netic members disposed in said aquarium, which
coact with the toy fish.

Magnetically activated animated objects are
well known in the art. A magnetically activated toy
fish in a display device is described, for example,
in United States Patent No. 3,239,956. This patent
describes a marine life display apparatus in which
an animated toy fish having a magnet therein is
freely suspended in a liquid medium and is caused
to move about therein in an effort to simulate the
swimming movement of a natural fish. In the dis-
play device described in said patent, a power-
driven magnetic means is disposed below the lig-
uid medium in which the toy fish is freely sus-
pended, and causes the fish to follow a continuous
pattern of undulating movements through the liquid
thus simulating the movements of a natural fish.

Japanese Patent Application Kokai No. 55-
101,383 (1980) and Japanese Patent Application
Kokai No. 60-168,895 (1985) also disclose mag-
netically activated toy fish swimming in a liquid
habitat.

Most of the heretofore known toy fish include a
magnetic means and the fish is freely suspended
in a liquid medium disposed in a vessel supported
on a base or a panel, and a magnetic means is
disposed below the supporting base. The magnetic
means below the supporting base is rotated by a
power source thereby varying the magnetic field
generated by the magnet and thus activating the
toy fish. However, the movements of the toy fish is
limited, usually to vertical and horizontal move-
ments, and fail to simulate the movements of natu-
ral fish, in all directions, in a discontinuous pattern.

A different type of aquarium is described in the
US-application Serial No. 08/041,566, filed April 2,
1993. The aquarium described therein comprises a
housing and a transparent liquid vessel which is at
least partially filled with a liquid, usually water, and
in one embodiment, the liquid vessel has a convex
front surface and a generally flat rear surface. A
marine object such as a toy fish is freely sus-
pended in the liquid, said toy fish having magnets
therein and means for imparting buoyancy to the
fish. One or more rotatable magnets disposed in
said housing behind the rear surface of the liquid
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vessel rotate about a horizontal axis thus generat-
ing magnetic fields at different speeds. The mag-
netic toy fish and the rotating magnet or magnets
co-act to cause the toy fish to move freely in all
directions to simulate the swimming action of a
natural fish in a liquid habitat.

A background plate depicting different scenes,
such as a coral reef of a rock cave, can be dis-
posed in the housing, behind the rear surface of
said liquid vessel, to impart a more realistic and
natural background scenery for the marine display.

In the marine display device described in said
application, one toy fish is magnetically activated fo
swim about in the liquid. So far as it is known,
there are no marine displays which contain, or
which can accommodate a plurality of toy fish or
marine lives, swimming in different directions, in
one liquid-containing vessel.

Accordingly, it is an object of this invention to
provide a marine display device containing a liquid
medium and one or more marine toy objects, such
as a fish, which are magnetically activated to swim
freely in the liquid.

It is another object of this invention to provide
a marine display device which is especially de-
signed to contain and accommodate a plurality of
magnetically activated toy fish or other similar ma-
rine lives, wherein the several toy fish are activated
by means of differently positioned magnets in the
marine display.

It is yet another object of this invention to
provide a marine display device which simulates an
aquarium of the type generally used for display
and aesthetic purposes in homes, offices, restau-
rants and like places.

The foregoing and other features and objects
of this invention will be more readily understood
from the ensuing detailed description taken in con-
junction with the accompanying drawings which
depict the different embodiments of the invention,
all of which form parts of this application.

A marine display device comprising a liquid
vessel which may be in the general form of a liquid
tank, a cup-shaped vessel or a prism. A plurality of
toy marine objects, e.g., toy fish, are freely sus-
pended in, and swim freely in the liquid. Each toy
fish contains an air chamber for imparting buoy-
ancy to the toy fish, and comprises a magnetic
member which co-act with the magnetic field pro-
duced in the liquid thereby causing the fish fo
swim in all directions.

The display device of this invention also in-
cludes a plurality of magnetic field-creating devices
such as magnetic plates, each plate being mounted
on a rotatable shaft and being rotatable by said
shaft. A means, such as a motor is connected fo
and causes rotation of the shafts, and the magnetic
field-creating device, thus generating magnetic
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forces which act on the magnetic member in the
toy fish and cause the toy fish to move about in
omnidirectional manner within the liquid much as a
natural fish swims in the sea. The magnetic field-
creating devices are housed within chambers dis-
posed within the liquid vessel in a manner which
most efficiently produces magnetic forces through
the liquid vessel.

Different embodiments are shown and de-
scribed hereinafter in detail.

In the drawings, wherein like reference nu-
merals are used to designate like parts:

Figure 1 is a longitudinal vertical section of an

aquarium made according to one embodiment

of the present invention;

Figure 2 is a longitudinal vertical section of an

aquarium made according to another embodi-

ment of the present invention;

Figure 3 is a perspective view of an aquarium

according to the present invention;

Figure 4 is a perspective view similar to Figure

3 and showing the axes of rotation of the mag-

netic plate members in the embodiment shown

in Figure 2;

Figure 5 is a partially cutaway perspective view

of another embodiment of the present invention

showing the omnidirectional upwardly-rotating

magnetic field device;

Figure 6 is a partial front view showing the

transfer mechanism of the omnidirectional up-

wardly-rotating magnetic field device;

Figure 7 is a partial top view showing the trans-

fer mechanism of the omnidirectional upwardly-

rotating magnetic field device;

Figure 8 is a partial front view showing a dif-

ferent embodiment of the transfer mechanism in

the omnidirectional upwardly-rotating magnetic

field device;

Figure 9 is a partial top view showing another

embodiment of the transfer mechanism in the

omnidirectional upwardly-rotating magnetic field

device;

Figure 10 is a partial front view showing a third

embodiment of the transfer mechanism in the

omnidirectional upwardly-rotating magnetic field

device;

Figure 11 is a partial top view showing the third

embodiment of the transfer mechanism in the

omnidirectional upwardly-rotating magnetic field

device;

Figure 12 is a longitudinal vertical section show-

ing another embodiment of a marine display

device embodying the principles of this inven-

tion;

Figure 13 is a partial cutaway cross-sectional

view showing the interaction between the foy

fish in the liquid vessel with the rotating mag-

netic member;
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Figure 14 is a cross-sectional top view showing
the transmission mechanism between the motor
and the supporting shafts; and
Figure 15 is a perspective view of an aquarium
made in accordance with yet another embodi-
ment of the present invention.

Referring first to the embodiments of the inven-
tion shown in Figures 1 - 4, the marine display
device comprises a water vessel or tank 2 contain-
ing a plurality of toy fish 1 swimming therein. The
tank 2 has a base 4 and a magnetic field device 3.
An air chamber 5 is provided in the fish 1 to impart
buoyancy to the fish. Also disposed in the fish is a
magnetic member 6 with its magnetic poles ori-
ented in the longitudinal direction of the fish. The
air chamber 5 may contain an air bag (not shown)
in order to insure that the fish remain freely sus-
pended in the liquid.

In Figure 1, which shows one embodiment of
this invention, the bottom halves of the left and
right sidewalls 2a, 2b in water tank 2 are semi-
spherically curved on the inside, thereby forming
holding cavities 7,8 for housing the rotating mag-
netic field devices 3.

In the above-mentioned rotating magnetic field
device 3, a magnetic plate 9 having north and
south poles on its ends fits into and is supported
by a supporting frame 10 which is formed of a non-
magnetic material. Supporting shafts 11 provided at
both ends of the support frame 10 are in turn
supported by a machine housing (not shown).

Rotation of the magnetic plate 9 is carried out
as follows: As shown in Figure 1, a crown gear 12
is attached to the supporting shaft 11. The frans-
mission mechanism 13 meshes with the gear 12 so
that the rotation is transmitted from the rotating
shaft 15 of the motor 14 to a pinion 16, and then to
an intermediate shaft 17 via a large-diameter gear
18. Pinions 19, 19 attached at both ends of the
intermediate shaft 17 each mesh with the crown
gear 22 on a rotating shaft 21 attached to a pinion
20 at either end. In this way, rotation of the motor
14 is reduced and fransmitted thus causing rotation
of magnetic plates 9. The rotating magnetic field
device 3 and the transmission mechanism 13 are
situated on the base 4 of the tank.

When the holding cavities 7,8 in water tank 2
are large, part of the bottom portion of the tank
may be allowed to project into the water tank as
shown by the dashed lines so as to form a guiding
and inducing portion 23.

A second embodiment of the invention will now
be described with reference to Figure 2. Here, the
water tank 24 has simulated rock-shaped holding
cavities 25,26 formed on the inside at the bottom
half of left and right sidewalls 24a,24b. The rotating
magnetic field devices 3 are housed in these hold-
ing cavities.
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When the water tank 24 is made of a clear
plastic material, these simulated rock-shaped hold-
ing cavities 25,26 can be formed by drawing simu-
lated rock forms on a molded surface inside the
water tank using paint, or by placing inside the tank
a background member on which these simulated
rocks have been drawn.

As in the first embodiment, in the rotating mag-
netic field device 3, a magnetic plate 9 having
north and south poles on its ends fits into and is
supported by a supporting frame 10 which is
formed of a non-magnetic material. The supporting
shafts 11 provided at both ends of the supporting
frame 10 are in turn supported by a machine
housing (not shown). These devices rotate the
magnetic force generated from the magnetic plate
9 about the supporting shafts 11.

Rotation of each magnetic plate 9 is carried out
as follows. As in the first embodiment, a crown
gear 12 is attached to the supporting shaft 11 (Fig.
2). The transmission mechanism 13 that meshes
with gear 12 is constructed so that the rotation is
fransmitted from the rotating shaft 15 of the motor
14 to a pinion 16, and then o an intermediate shaft
17 via a large-diameter gear 18. Pinions 19 at-
tached at both ends of the intermediate shaft 17
mesh with a crown gear 22 on a rotating shaft 21
attached to a pinion 20 at either end. In this way,
rotation of the motor 14 is reduced and transmitted
thus causing rotation of magnetic plates 9.

In the second embodiment, a simulated rock-
shaped guiding and inducing portion 27 is formed
so as to project out into the water tank, as shown
by the solid line, in one part of the bottom portion
24c between the simulated rock-shaped holding
cavities 25,26. Below this, corresponding support-
ing shafts 11 are supported in a freely rotatable
manner, and a large-diameter gear 28 attached to
this meshes with a pinion 19 attached midway on
the intermediate shaft 17, and a magnetic plate 9 is
supported on a supporting frame 10 attached fo the
supporting shafts 11.

The holding cavities 7, 8, 25 and 26 are formed
on the inside at the bottom half of left and right
sidewalls 24a and 24b, but it is also possible to
provide on the bottom surface 24c a holding cavity
(not shown) that projects into the water tank in a
box-like or conical shape, and to dispose a rotating
magnetic field device 3 at the interior thereof.

In embodiments where the swimming toy 1 is
in the form of a sinking fish, holding cavities 7, 8,
25 and 26 may also serve as guiding and inducing
bodies that guide the swimming toys 1 at positions
where the rising force of the rotating magnetic field
devices 3 act.

In both the first and second embodiments
shown in Figures 1 and 2, a horizontal axis of
rotation is appropriate as the axis of rotation for the
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magnetic plate 9, but an inclined axis is also possi-
ble because it results in a rising force.

It can be seen from the description of Figures
1 - 4, that the embodiments described therein
provide a plurality of holding cavities that project
into the water tank 2 from the bottom half of the
sidewalls, and disposed therein are the rotating
magnetic field devices 3 that rotate about an axis
of rotation which may be horizontal or somewhat
inclined, and which is capable of imparting a rotat-
ing rising force to the fish. This construction causes
the swimming toys that float or swimming toys that
sink at a fixed speed to respond at a distance so
as to swim into the rotating magnetic field, and also
places a guiding and inducing body therebetween,
which the swimming toys likewise swim and reach.
Hence, the swimming toys are subjected primarily
fo an attractive rise or a repulsive rise due to the
interaction between the magnet within the swim-
ming toys and the rotating magnetic field. In this
way the toy fish will swim freely much like a live
fish, not only upward, horizontally, downward, and
sideways from the left sidewall to the right sidewall,
but also in forward and backward motions.

Reference will now be made to the embodi-
ment of the invention illustrated in Figures 5
through 11. In the embodiment shown in Figure 5,
a toy fish 101 swims freely in a generally cup-
shaped water vessel or tank 102 which is sup-
ported by the base 103. The swimming fish 101
contains a chamber 104 which may house an air-
bag (not shown) for imparting buoyancy to the fish.
A magnetic member 105 is also housed within the
toy fish 101, with its magnetic poles oriented in the
longitudinal axial direction of the fish. In balance
with buoyancy, swimming fish toys having a given
sinking speed are the most compatible with the
omnidirectional upwardly-rotating magnetic field
device 106 having only an upward force as de-
scribed below. However, the present invention is
not limited to this made alone.

The water tank 102 is provided on its bottom
surface with a conical holding projection 108 hav-
ing a simulated rock form 107. A magnet chamber
109 is provided in the interior thereof.

In the omnidirectional upwardly-rotating mag-
netic field device 106 within the magnet chamber
109, rotating shafts 110,111 and 112 are supported
in the form of a regular polygon (as an equilateral
friangle in this embodiment) along a transverse
plane A-A that transects the holding projection 108
in an essentially horizontal manner, and magnetic
plates 113,113,113 are supported on the respective
rotating shafts 110,111 and 112 via supporting
frames 114,114,114,

A fransmission mechanism 116 reduces rota-
tion from the motor 115 and transfers the rotation
to a large-diameter gear 117 attached to rotating
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shaft 110. A bevel gear 118 is attached at one end
of the rotating shaft 110, and transfers rotation fo
rotating shaft 11 having attached at the correspond-
ing end thereof another bevel gear 118 that
meshes with the first bevel gear 118. In addition,
rotation is also fransferred to a rotating shaft 112
having attached at the corresponding end thereof
another bevel gear 118 that meshes with the first
bevel gear 118. If the number of teeth on each
gear 118 is the same, the gears will all have the
same rotation.

In Figures 6 - 8, there are shown a fransmis-
sion system for rotating shafts 110, 111 and 112
that supports the magnetic plates 113. A pulley 119
is attached to rotating shaft 110, and rotation from
the motor 115 is ftransferred by a belt 120 to
rotating shafts 111 and 112 by means of transfer
wheels 121,121,121 that revolve about the periph-
ery of supporting frames 114,114,114 for the re-
spective rotating shafts 110,111 and 112, which are
attached so as to be connected at the center of a
regular polygonal shape in which each of the rotat-
ing shafts 110,111 and 112 is disposed. Also
shown are the fraction springs 122,122,122 which
bias the magnetic plates 113 and hold them in
position.

Figures 9 - 11 show another embodiment of a
transmission system for rotating shafts 110,111 and
112 that support magnetic plates 113. Gears
125,125,125 which revolve on the periphery of the
supporting frames 114,114,114 for the respective
rotating shafts 110,111 and 112 are engaged di-
rectly with a worm gear 124 attached to the rotat-
ing shaft 123 of the motor 115.

The embodiment shown in Figures 5 - 11 per-
mit the swimming toys within the water tank to
swim in a free, varied, and natural manner due to
the upwardly-rotating forces of the magnetic forces
generated by the omnidirectional upwardly-rotating
magnetic field device.

Referring now to Figures 12 through 16, yet
another embodiment of the invention will be de-
scribed. As shown in Figure 12, the swimming toy
fish 201 swims freely in a liquid within the water
tank 202 which is supported on a base 204. A pair
of magnetic field devices 203 are disposed within
the base 204 in the manner shown in this figure.

As in the other embodiment of this invention,
the swimming toy fish 201 contains air chamber
205 and further comprises a magnetic member 206
which has a vertical action. The magnet within each
fish is disposed so that both magnetic poles are
oriented in the lengthwise direction. In balance with
buoyancy, swimming toys having a given sinking
speed are the most compatible with the rotating
magnetic field device 203 which exert only an
upward force. However, the invention is not limited
fo this arrangement.
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Water tank 202 is in the form of rectangular
prism consisting of front and back sidewalls
222a,222b left and right sidewalls 222¢,222d and a
bottom panel 222e. The bottom of this water tank
fits into a recessed mounting member 204a formed
on the top surface of a base 204.

The above-mentioned rotating magnetic field
device 203 is designed so that magnetic plates 207
having north and south poles on the ends thereof
are supported at given intervals on supporting
frames 208 formed of a non-magnetic material,
supporting shafts 209 provided on both end of
these supporting frames 208 which are in turn
supported on a machine frame 210, and the mag-
netic forces generated from the magnetic plates
207 about the axes of the supporting shafts 209
rotate upward toward the water tank 202.

As sown in Figures 12 - 16, rotfation of the
magnetic plates 7 is achieved by a multiple-stage
arrangement in which large-diameter gears 211 are
attached to the supporting shafts 209, and the
pinions 212 and large-diameter gears 213 that
mesh with this successively mesh with a pair of
intermediate gears 214. The last large-diameter
gears 213 mesh with a pinion 217 on the rotating
shaft 216 of the motor 215. In this way, the rotation
of the motor 215 is reduced and transmitted to the
supporting shafts 219. The magnetic forces of the
mutually corresponding magnetic plates 217 rotate
upward with respect to the water tank 202.

Simulated rocks 218, water plants 219 and
pebbles 220 are scattered about the interior of the
water tank 202 (see Figure 16) in order to impart a
more aesthetic appearance to the aquarium.

These simulated rocks 18 and pebbles 20 may
be "protrusion-molded" by a vacuum pack pro-
cess, and then colored, although they may be
made in other suitable manner.

In the embodiment described in Figures 12 -
16, the magnetic plates are supported on rotating
shafts which are, in turn, supported along the width
on the outside of a water tank. The magnetic forces
generated from the magnetic plates by rotation
about the axes of the rotating shafts rotate upward
within the water tank, as a result of which the
upward rotfating forces exerted by the magnetic
forces generated by the magnetic plates cause the
swimming toys to swim within the water tank.
Hence, the interactions between the magnets built
into the swimming toys and the rotating magnetic
fields produce highly varied swimming motions.

In cases where there is a plurality of two or
more swimming toys within the water tank, when
exposed to the powerful rotating magnetic forces
exerted by the magnetic plates, these are attracted
or repelled, thereby dispelling the mutual attraction
and causing the toys to swim independently, with
the effect of providing a variety of swimming ac-
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tion.

In particular, because a plurality of magnetic
plates is supported at given intervals on supporting
frames, and the rotating fields about the supporting
shafts are arranged along the width of the wide
tank, not only does this dispel the mutual attraction
of the fish mentioned earlier, but it also allows the
fish to swim freely in the width direction.

Other modifications of the different embodi-
ments are obvious from the foregoing descriptions
and fall within the scope of this invention.

For example, while the embodiment in Figure
12 shows the rotating magnets 207 are mounted on
tracks which are slideable within the base 204,
such construction is not necessary, and it may be
more convenient to mount the rotating magnets on
rotatable shafts located underneath the base 204.

Also, in the embodiment shown in Figure 14,
the rotating magnets 207 rotate in the same direc-
tion. However, if desired, these magnets may he
made to rotate in opposite directions from one
another by the addition of one more step down
gears. These and other modifications are obvious
to one skilled in the art.

Claims

1. A marine display device comprising a liquid
vessel having opposed sidewalls, a bottom clo-
sure base and an open top, said vessel con-
faining one or more toy fish, each toy fish
having an air chamber for imparting buoyancy
to the toy fish, and comprising a magnetic
member, a pair of spaced apart chambers pro-
jecting upward from the base of the vessel, an
omnidirectional upwardly-rotatable magnetic
field-creating device in each of said chambers,
a rotatable shaft connected to each of said
magnetic field-creating devices, and means for
simultanesouly rotating said rotatable shafts.

2. A marine display device in the general form of
a cup having peripheral walls, a base and an
open top, said device comprising a liquid, one
or more toy fish in said liquid, each toy fish
having an air chamber for imparting buoyancy
tfo the toy fish, a magnetic member in each toy
fish, a plurality of holding cavity which project
from the lower half of the peripheral walls into
the display device, one or more omnidirec-
tional upwardly rotatable magnetic field-creat-
ing device, rotatable magnetic member in each
of said holding cavities, a rotatable shaft con-
nected to each of said magnetic field-creating
devices, and means for simultaneously rotating
said shafts.
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3. A marine display device as in claim 1 or 2
wherein said rotatable magnetic field-creating
device is a magnetic plate.

4. A marine display device as in any of the pre-
ceding claims wherein said means for rotating
said rotatable shaft is a motor.

5. A marine display device as in any of the pre-
ceding claims 2-4, and further including a guid-
ing and inducting member projecting from the
base of the display device into the liquid ves-
sel.

6. A marine display device as in any of the pre-
ceding claims wherein the magnetic plates are
disposed at different angles relative to each
other.

7. A marine display device comprising a liquid
vessel having opposed sidewalls, a base and
an open fop, said vessel containing one or
more toy fish, each toy fish having an air
chamber for imparting buoyancy to the toy
fish, and comprising a magnetic member, ro-
tatable magnetic field-creating device disposed
in the peripheral edges of said base, rotatable
shafts in said base, each rotatable shaft being
connected to a corresponding rotatable mag-
netic field-creating device, and means for rotat-
ing said shafts simultaneously.

8. A marine display device as in claim 7 wherein
said rotatable magnetic field-creating device is
a magnetic plate.

9. A marine display device as in claim 7 or 8
wherein said means for rotating said rotatable
shaft is a motor.

10. A marine display device as in any of the
claims 7, 8 or 9 wherein said liquid vessel is in
the general shape of a prism having a front
wall, back wall, opposed side walls and a bot-
tom panel, a base having a recessed top sur-
face for mounting said vessel on said base.

11. A marine display device as in claim 8 or 9
wherein said liquid vessel is in the general
shape of a prism having a front wall, back wall,
opposed side walls and a bottom panel, a base
having a recessed top surface for mounting
said vessel on said base.
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