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TOY TOP WITH MESSAGE DISPLAY AND
ASSOCIATED METHOD OF INITIATING
AND SYNCHRONIZING THE DISPLAY

the external activation device relative the top. Lastly, the
circuitry synchroniZes the electronic display as a function of
the detector’s rate of spin past the external activation device.

BACKGROUND OF THE INVENTION

BRIEF DESCRIPTION OF THE DRAWINGS

1. Field of the Invention
The present invention relates to toy tops. More
particularly, the present invention is related to toy tops that
contain a message display that displays a readable message
as the toy top is spinning.
2. Description of the Prior Art
Spinning tops have been a popular children’s toy for
hundreds of years. As such, the prior art record is replete
With different types of toy tops. Tops have been created in
most every conceivable shape, siZe and style.
In the many years that tops have been in existence, many

For a better understanding of the present invention, ref
erence is made to the folloWing description of an exemplary

embodiment thereof, considered in conjunction With the

accompanying draWings, in Which:
10

FIG. 2 is a schematic of a toy top in accordance With the

present invention;
15

tops have been designed With various secondary features
that make the top more interesting to Watch as the top spins.
One such secondary feature is an electronic message display.
Electronic message displays utiliZe a line of LEDs. The
LEDs are placed on the moving surface of the top. As the top
spins, the LEDs are sequentially lit. The result is that the

FIG. 1 is perspective vieW of a toy top system in accor

dance With the present invention;

FIG. 3 is a top vieW shoWing the orientation of a detector
in a top and an external activation device positioned proxi
mate the top; and
FIG. 4 is a graph shoWing current induced in an induction
coil as the coil spins past a magnetic ?eld.

20

DETAILED DESCRIPTION OF THE
INVENTION

Although the present invention system and method can be
applied to most any moving object With an LED display,

LEDs are capable of displaying alpha-numeric characters

that are readable to a person Watching the spinning surface 25 such as a yo-yo, gyroscope, spinning disk or the like, the
of the top. The technology of lighting a roW of LEDs on a
present invention system and method are particularly Well

moving surface to produce alpha-numeric characters is

suited for use With a toy top. Accordingly, by Way of
example, the present invention system and method Will be

described in US. Pat. No. 5,406,300 to Tokimoto. The

application of that technology to a spinning toy top is
disclosed in US. Pat. No. 5,791,960 to Capps.

described embodied Within a toy top in order to set forth the
30

In order for an electronic display on a moving object to be

readable, the lighting of the various LEDs Within the display
must be synchroniZed to the rate of movement of the surface
on Which the LEDs are located. If the lighting of the LEDs
is not synchroniZed to the movement of the LEDs, the
message set forth by the LEDs Will appear as a blur and Will
not be readable.
In prior art systems, the methods used to synchroniZe the
lighting of the LEDs are commonly done in one of tWo Ways.
In the ?rst application, the moving surface contains some

best mode contemplated for the invention.
Referring to FIG. 1, a toy top system 10 is shoWn in
accordance With the present invention. The system 10
includes a toy top 12. The toy top 12 has a central axis 14

35

around Which the toy top spins. The Weight of the toy top 12
is symmetrically disposed around the central axis 14 of the
toy top 12 so that the toy top 12 is stable When it spins.
The toy top 12 has a top section 16 and a bottom section
18 that join together at a common line. The line at Which the

40

top section 16 and the bottom section 18 of the toy top 12
join is the Widest point of the toy top 12. The bottom surface

sort of internal sensor that can sense the rate of speed of the

18 of the toy top 12 terminates at a base point 20. The base

moving object containing the display. This technique is used

point 20 extends through the central axis 14 of the toy top

in the cited Tokimoto patent. The second type of technique
is to preprogram the lighting of the LEDs to certain speeds.
As such, any message set forth by the LEDs is not readable
until the speed of movement of the LEDs matches the

12. The toy top 12 balances on the base point 20 as the toy
top 12 rotates about the central axis 14. Like most toy tops
12, the toy top 12 must be rotating above a predetermined
minimum rotational speed in order to remain balanced on

preprogrammed speed. This second technique is disclosed in
the cited Capps patent.

the base point 20. Once the rotational speed of the toy top
12 falls beloW the threshold speed, the toy top falls to the

The present invention is an improvement over the prior art

The present invention is a system and method for

side.
On the top section 16 of the toy top 12 is a central hub 22.
The central axis 14 of the toy top 12 passes through the
central hub 22. The central hub 22 is con?gured to engage
a spring loaded launcher mechanism 24. The launcher
mechanism 24 is used to spin the toy top 12. The launcher
mechanism 24 selectively attaches to the central hub 22 of

initiating, orienting and synchroniZing the electronic display

the toy top 12. Once attached, the toy top 12 is rotated

on a top or a similar spinning object. The system includes a

relative to the launcher mechanism 24. The rotation of the
toy top 12 Winds a spring Within the launcher mechanism 24.
When the release button 26 at the top of the launcher
mechanism 24 is pressed, the launcher mechanism 24 and
the toy top 12 separate and the potential energy stored in the
Wound spring of the launcher mechanism 24 is transferred to
the toy top 12 as rotational energy. The toy top 12 is thus

45

toy tops that have electronic displays. The present invention
toy top contains a unique system and method of synchro
niZing a display on a top to its speed of rotation.
SUMMARY OF THE INVENTION

55

top on Which is disposed an array of lights Which forms the

electronic display. The electronic display lights When an
external activation device is brought into close proximity to
the spinning top. Within the top is a detector that detects
When the external activation device is brought Within a
predetermined distance of said top. The detector is con
nected to circuitry that starts the electronic display When the
external activation device is detected. The circuitry also

orients the electronic display depending upon the location of

60

65

spun at a predetermined initial rate of rotation.
Launchers for toy tops are Well knoWn. Thus the internal

structure of the launcher need not be speci?cally described.

US 6,325,690 B1
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4

Rather, any prior art toy top launching mechanism can be
adapted for use by the present invention.
On the top section 16 of the toy top 12 are also positioned
an array of light emitting diodes (LEDs) 30. The LEDs 30
extend from the central hub 22 of the toy top 12 toWard the
periphery of the toy top 12. In the shoWn embodiment, the

is far aWay from the magnet 44, the induction coil 46 is
outside the magnetic ?eld created by the magnet 44 and the
current created in the induction coil 46 is Zero. As the toy top
12 spins, the induction coil 46 approaches the external
magnet 44 and thus enters the magnetic ?eld created by the
magnet 44. As the induction coil 46 passes into the magnetic
?eld of the external magnet 44, a current is induced in the
induction coil 46. The current created in the induction coil
46 increases as the induction coil approaches the external

array of LEDs 30 is a single straight line of LEDs. It Will be
understood that the array of LEDs 30 can be a matrix of

LEDs Where multiple LEDs are arranged in roWs and
columns. The use of a single roW of LEDs is merely

magnet 44 and the magnetic ?eld created by the magnet 44

exemplary.
The array of LEDs 30 can either be located on the top

surface of the toy top 12 or under the top surface of the toy
top 12. If the array of LEDs 30 is located under the top

surface of the toy top 12, then the top surface of the toy top

15

12 above the array of LEDs must be transparent so that the
array of LEDs 30 can be observed from a point above the toy

top 12.
In FIG. 1, tWo external activation devices 32 are shoWn.
An external activation device can be a magnet, a light
source, a radio signal source or any other device capable of

increases.
The induction coil 46 is Wound around a central line that
is aligned on the toy top 12 With a radius line that passes
through the center axis of rotation. Due to the orientation of
the induction coil 46, When the induction coil 46 passes

directly in front of the external magnet 44, the induction coil
46 aligns With the magnetic ?eld of the magnet 44 and no
current is generated in the induction coil 46. As the induction
coil 46 passes the external magnet 44, a current is again
generated in the induction coil 46. HoWever, the direction of
the How of current is opposite the direction of the original
How of current that Was produced When the induction coil 46
Was approaching the external magnet 44.
Referring to FIG. 3 in conjunction With FIG. 4, it can be
seen that When the induction coil 46 is distant from the

sending a signal or triggering a signal in the toy top 12

Without physically contacting the toy top 12. The external

activation device can be embodied in an external object,
25
such as a ring, a Wand or any other object.
external magnet 44, it does not pass through the magnetic

Referring to FIG. 2, there is a circuit schematic for the
embodiment of the present invention toy top 12 shoWn in

?eld of the external magnet 44 and no current is generated
in the induction coil 46. This is shoWn by the ?rst segment
50 in FIG. 4. As the induction coil 46 approaches the

FIG. 1. As can be seen from FIG. 2, the toy top 12 has an
array of LEDs 30. The LEDs in the array are lit in various

external magnet 44, current is generated by the induction

sequences depending upon What message the array of LEDs
30 is to display as it spins With the toy top 12. The actual
lighting of the LEDs in the array is controlled by an LED
driver circuit 34. The LED driver circuit 34 is coupled to a

coil 46. The current increases as the induction coil 46

approaches the external magnet 44. This is shoWn by the
second section 52 in FIG. 4. As the induction coil 46 passes
the external magnet 44, the current rapidly drops to Zero, as
is indicated by point P in FIG. 4. As the induction coil 46
moves aWay from the external magnet 44, current is again

sequence memory 36. The sequence memory 36 stores one

or multiple lighting sequences in Which the LEDs in the
array can be lit. The light sequences stored in the sequence
memory 36 can correspond to various Words, phrases,

produced. HoWever, the current ?oWs in the opposite direc
tion. This is indicated by the third section 54 in FIG. 4.

numbers and/or images.

When the induction coil 46 passes the external magnet 44
and the current changes direction of ?oW, this transition
point can be recogniZed by a control circuit 42 (FIG. 3) and
used as a triggering signal. Referring noW back to FIG. 3, it

The LED driver circuit 34 can read lighting sequences
from the sequence memory 36 in some predetermined order

of priority. HoWever, in the shoWn embodiment, the circuitry
of the toy top 12 also includes a random selection circuit 38.
The random selection circuit 38 causes the LED driver

circuit 34 to randomly select various lighting sequences
from the options contained Within the sequence memory 36.
Also contained Within the circuitry of the toy top is a

can be seen that When the control circuit 42 initiates the LED
45

induction coil 46 (FIG. 4) triggers the control circuit 42, it

detector 40. The detector 40 can be a magnetic ?eld detector,
a photodetector or a radio signal detector. As such, the

can be assumed that the toy top 12 has competed a single
revolution. Accordingly, the rate at Which the control circuit
42 is triggered is indicative of the rate of rotation for the toy
top 12. This enables the control circuit 42 to alter the rate at
Which the LED driver circuit 34 lights the LEDs in the array.
Accordingly, the message set forth by the array of LEDs 30

detector 40 is capable of detecting a magnetic ?eld, a light
signal or a radio signal. The detector 40 is coupled to a
control circuit 42. The control circuit 42 monitors the
detector 40. If the control circuit 42 reads data from the
detector 40 that matches some predetermined criteria, then

the control circuit 42 triggers the operation of the LED

55

is readable throughout the period of rotation for the toy top
12.
In the above example, the change in current How is used

driver circuit 34 and thus the lighting 0 f the array of LEDs
30. If a preprogrammed criteria is never detected, the LED
driver circuit 34 is not activated and the array of LEDs 30
never lights.
As an example of the operation of the detector 40 and the

to synchroniZe and trigger the lighting of the array of LEDs
30. If a photodetector Were used instead of an induction coil,

the transition point betWeen increasing and decreasing light
intensity Would be used to synchroniZe and trigger the array

control circuit 42, consider the example embodied by FIG.
3. In FIG. 3, the external triggering device is a magnet 44
and the detector in the toy top is an induction coil 46. The
magnet 44 can be held stationary outside the spinning top
12. As the toy top 12 spins, the induction coil 46 spins and
therefore periodically passes through the magnet ?eld cre
ated by the external magnet 44. When the induction coil 46

driver circuit 34 and the array of LEDs 30 light.
Furthermore, the control circuit 42 uses the triggering sig
nals to synchroniZe the lighting of the array of LEDs 30 With
the speed of rotation for the toy top 12. Each time the

of LEDs. If a radio signal detector Where used in place of the

induction coil, the transition point betWeen increasing and
decreasing signal intensity Would be used to synchroniZe
65

and trigger the array of LEDs.
Returning to FIG. 3, it can be seen that in this embodiment

of the external triggering device, the position of the array of

US 6,325,690 B1
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What is claimed is:

LEDs 30 and the magnet 44 are apart. It is the passage of the

1. A system, comprising:

detector past the external triggering device that determines
When the LEDs light. In the shoWn example, the array of
LEDs 30 Will light at the 12 o’clock position because this
position corresponds to the point Where the detector passes
the external triggering device. HoWever, as the external
magnet 44 is moved, the point at Which the array of LEDs
30 Will begin to light also changes. Accordingly, on a

spinning toy top 12, by moving the external triggering
device around the periphery of the spinning top 12, the

a top;

an array of lights supported by said top, Wherein said

10

said top, said induction coil producing a trigger signal

position at Which the array of LEDs 30 create a display can

each time said induction coil rotates Within said pre

be selectively altered.

determined distance of said handheld activation device,

thereby producing a trigger signal rate that corresponds

Returning to FIG. 1, it Will be understood that the external
activation device 32 can be embodied in a secondary device 15
such as a ring or a Wand. To play With the toy top system 10,
a person attaches the toy top 12 to the launcher mechanism

24, Winds the launcher mechanism 24 and launches the toy

top 12. The toy top 12 spins Without any illuminated display.
The person playing With the toy top 12 then brings an
external triggering device 32 into close proximity With the
spinning top 12. Once in close proximity, the array of LEDs

activation device is brought Within said predetermined
distance of said top; and
a control circuit supported by said top and coupled to both
said induction coil and said array of lights, Wherein said
control circuit lights said array of lights in at least one

to match said trigger signal rate.
2. The system according to claim 1, Wherein said prepro
grammed sequence of lighting said array of lights is ran
domly selected from a plurality of different preprogrammed
25

sequences.

3. The system according to claim 1, Wherein said at least

triggering device 32 proximate the spinning top 12.

one preprogrammed sequence causes said array of lights to

display a sequence of alpha-numeric characters.
4. The system according to claim 1, further including a
launch mechanism for engaging and spinning said top at a
predetermined initial rate of rotation.
5. The system according to claim 1, Wherein said induc

One embodiment of the present invention toy top system
10 can be that of a fortune top that is used to tell a person’s

fortune. The toy top 12 is preprogrammed With various
fortune ansWers that can be randomly displayed. The person

playing the fortune teller spins the top and asks a question.
The person playing the fortune teller then brings the Wand or
the ring close to the spinning top. Once close enough to the
top, the Wand or ring activates the display of the top. The

to a rate of rotation for said top When said handheld

preprogrammed sequence that is variably synchroniZed

30 on the toy top 12 begin to light and create a readable

display. The position of the display created on the spinning
top 12 is dependent upon the position of the external

array of lights are visible to a person observing said top;
a handheld activation device separate from said top that
can be selectively held Within a predetermined distance
of said top, Wherein said handheld activation device
includes a magnetic source;
an induction coil supported at a predetermined position in

tion coil is Wound around a central axis and said central axis
is radially oriented on said top.
35

6. A toy top device, comprising:
a rotatable body;
an array of lights visible on said rotatable body;
an induction coil supported at a predetermined position in
said rotatable body, said induction coil producing a

display randomly shoWs an ansWer, thus providing a fortune.
The top may also display a prompt, such as a question mark,
prior to displaying a fortune. The display of the prompt last
a predetermined time, such as ?ve seconds. After that period
of time, the fortune ansWer is displayed. As such, a person
using the top can use the prompt to time the asking of

trigger signal each time said induction coil rotates
through a magnetic ?eld of a predetermined strength,

thereby producing a trigger signal rate; and
circuitry supported by said rotatable body and coupled to

questions. In this manner a fortune can be displayed on que
in a timely manner after a question is asked.

above illustrate only exemplary embodiments of the present

both said induction coil and said array of lights,
Wherein said circuitry lights said array of lights in at
least one preprogrammed sequence that is variably

invention. A person skilled in the art can therefore make
numerous alterations and modi?cations to the shoWn

7. The device according to claim 6, Wherein said induction

It Will be understood that the various ?gures described

45

synchroniZed to match said trigger signal rate.

embodiments utiliZing functionally equivalent components
coil is Wound around a central axis and said central axis is
to those shoWn and described. All such modi?cations are 50 radially oriented on said rotatable body.
intended to be included Within the scope of the present
invention as de?ned by the appended claims.
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