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(54) Toy

(57) A toy, characterised in that it comprises in com-
bination a user control (1), an independent moving part
(3), and an independent piece which has to be found (2),
in which the independent piece which has to be found
has means for emitting at least one wireless signal, and
the independent moving part comprises means for re-
ceiving commands from the user’s control, means for re-
ceiving a signal or signals originating from the piece
which has to be found, means for movement, means for
seeking the origin of the said signal or signals from the
piece which has to be found, means for directing the mov-
ing part to the place from which the signals originate, and
means for picking up the piece which has to be found
and bringing it to the user.
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Description

[0001] This invention relates to a toy.
[0002] More particularly, this invention relates to a nov-
el toy which comprises a moving part designed to seek
an object and bring it to the user.
[0003] In the present toy market there are many elec-
tronic devices with movements, including devices which
interact with the user, as in the case of so-called ani-
matronics.
[0004] On the other hand, toys of low weight but with
the ability to move and an object-catching device are
known. However, these toys have to be directed towards
the objective by the user, who must give the command
to catch the object and carry it to the desired position.
[0005] Toys which follow a corresponding signal to the
user are also known.
[0006] However, no existing toys are capable of inde-
pendently detecting an object, independently picking it
up and then bringing it to the user.
[0007] The toy to which this invention relates behaves
in the same way as a pet dog, that is to say, when the
user throws an object the moving part seeks the thrown
object, picks it up and brings it to the user.
[0008] In this way the toy interacts with the user in an
active way, in a similar way to that in which a pet animal
would do.
[0009] In a basic embodiment the toy to which this in-
vention relates comprises:

- a user control,
- an independent moving part, and
- an independent piece which has to be found, in which
- the independent piece which has to be found has

means for emitting at least one wireless signal and,
- the independent moving part comprises:
- means for receiving commands from the user’s con-

trol,
- means for receiving a signal or signals proceeding

from the piece which has to be found,
- means for movement,
- means for finding the origin of the said signals from

the piece which has to be found,
- means for moving the moving part towards the place

from which the signals originate, and
- means for picking up the piece which has to be found,

and bringing it to the user.

[0010] These characteristics make it possible for the
toy to which this invention relates to take independent
decisions in real time in order to achieve its objective
(finding the piece which has to be found which was pre-
viously thrown by the user), interacting with the user
through a third object (the piece which has to be found).
[0011] Unlike other toys, the toy to which this invention
relates has decisionmaking capability in real time, without
the user having to take decisions about the route which
has to be followed in order to pick up the piece which has

to be found, even in initially unforeseen situations. Pref-
erably, in order to achieve this, the means for seeking
the origin of the signal and the means for directing the
moving part to the place from which the signals originate
and the means for picking up the piece which has to be
found and bringing it to the user have decisionmaking
means which are independent of the user’s control; the
said decisionmaking means may, for example, comprise
a microcomputer, a circuit board and an electronic mem-
ory.
[0012] The presence of emitters on the piece which
has to be found makes the toy economical and simple to
construct, something which is of prime importance for its
practical application. Preferably the said emitters will be
of the infrared type and more than one will be provided
so as to ensure that the signal will be received independ-
ently of the position adopted by the piece which has to
be found once it has been thrown. In order to prevent
interference the infrared receiver of the independent
moving part intended to receive the signal or signals from
the piece which has to be found will have a band pass
filter in order to prevent interference originating from oth-
er infrared sources whose frequency does not coincide
with the emitter.
[0013] In an especially preferred way, this invention
provides that the said infrared receiver is only capable
of capturing signals originating in a direction perpendic-
ular to the frontal plane of the receiver. This feature enor-
mously simplifies the toy’s computational and system re-
quirements, as the toy will direct itself frontally towards
the object which has to be found.
[0014] The user’s control may preferably comprise a
remote control, with the main functions of switching on
the toy and, optionally, issuing a command for the moving
part to return to the user.
[0015] As for the moving part, this may, for example,
have the shape of an animal or the like, for example a
dog, inasmuch as its behaviour is similar to that of a pet
dog.
[0016] Preferably, the means for seeking the origin of
the signal or signals from the piece which has to be found
will comprise means so that the moving part rotates 360°
about an axis until it encounters the said signal or signals.
This feature makes it possible to simplify both the toy and
the search for the piece which has to be found. In order
to achieve this 360° rotation, for example, the said means
for movement preferably comprise a system of two
wheels, each having an independent motor, and one
idling wheel or pivot.
[0017] In order to provide the moving part with inde-
pendence and decisionmaking capability so that it can
seek the origin of the signal from the piece which has to
be found, direct itself towards it and avoid collisions with
obstacles, it will comprise at least one control device,
preferably comprising a microcontroller, a circuit-board
and an electronic memory for the storage of instructions.
[0018] In order to avoid collisions with obstacles in its
path the moving part may comprise detection sensors,
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preferably of the infrared type, and a speed and direction
control system governed by a control device.
[0019] In an embodiment of extremely simple design
the means for picking up the piece which has to be found
will comprise a concavity, or may also comprise means
for capturing the piece which has to be found. It may also
comprise a sensor system to detect the piece which has
to be found once the latter is located in the said means
for picking up the piece.
[0020] The control device will comprise means (in the
form of circuits, memorised instructions, or any other
means) for the toy to carry out the following operations
in succession and independently:

- seeking the signal from the piece which has to be
found

- moving to the piece which has to be found
- capturing the piece which has to be found
- optionally, remaining in a rest position until it receives

a command from the user’s control, and
- bringing the piece to the user.

[0021] For a better understanding of the invention,
drawings of embodiments of this invention are appended
by way of an explanatory but non-restrictive example.

Figure 1 is a front elevation view of a diagrammatical
illustration of a possible embodiment of a toy accord-
ing to this invention. This shows the functional ele-
ments of the moving part, with an external cover as
a dashed line.
Figure 2 is a perspective view of a diagrammatical
illustration of the functional elements and the front
of a possible embodiment of a toy according to this
invention, devoid of the decorative part.
Figure 3 is a diagrammatical view showing detection
of the part of the toy which has to be found by the
moving part thereof.
Figure 4 is a diagrammatical view of elements locat-
ed in the base of an embodiment of the toy according
to this invention which provide the toy with adequate
mobility.
Figures 5, 6 and 7 are diagrammatical figures show-
ing a possible method of using the toy according to
this invention.
Figure 8 is a block diagram of a process carried out
by a toy according to this invention.
Figures 1 to 8 refer to different embodiments of the
toy according to the invention, but similar elements
coinciding in different embodiments have been iden-
tified using the same numbers.

[0022] According to this invention and with reference
to Figures 1 to 8, the toy to which this invention relates
comprises:

- a user control -1-, for example a remote control, as
shown in the various figures.

- an independent piece -2- which has to be found, for
example a ball, as shown in the various figures.

- an independent moving part -3-, which is the main
part of the toy and which imitates the behaviour of a
living being.

[0023] In order to achieve the objectives of this inven-
tion the independent moving part comprises:

- means for receiving commands from the user’s con-
trol -1-. The particular embodiment of these means
will depend on the choice of user control -1- adopted
for each specific embodiment of the device accord-
ing to the invention,

- means -341-, -342-, -343- for receiving a signal or
signals originating from the independent piece -2-
which has to be found.

- means for its displacement -31-, -32-, -33-, -321-,
-322-.

- means for seeking the origin of the said signals from
the piece which has to be found, which must emit
commands to the moving piece -3- so that it moves
to meet the signals emitted by the piece which has
to be found -2-, and once having located the said
signal or signals moves towards the said piece which
has to be found -2-, that is to say towards the place
from which the signal or signals originate,

- as well as means -34- to pick up the piece which has
to be found and bring it to the user.

[0024] Specifically, the toy to which this invention re-
lates is physically divided into at least two independent
parts (the piece which has to be found -2- and the moving
part -3-), although preferably it will be divided into three
physical parts: the user control -1-, the piece which has
to be found -2- and the moving part -3-.
[0025] Nevertheless, from a functional point of view,
the toy, as indicated, incorporates a larger number of
systems, concerning which comments will be made be-
low with respect to preferred embodiments.

User control -1-

[0026] The user control may be implemented in various
ways. For example the user control may be implemented
in the moving part -3- in the form of an on or off button.
[0027] However, preferably, user control -1- may be a
remote control, for example of an infrared control, which
will enable the user -100-, for example, to issue com-
mands to start a search and return to the user.
[0028] In the case where user control -1- is a remote
control, the moving part -3- may for example incorporate
the specific communications port for remote control -1-.

Piece which has to be found -2-

[0029] The piece which has to be found -2- may be of
any shape. It will be advantageous if it has a spherical

3 4 



EP 1 918 004 A1

4

5

10

15

20

25

30

35

40

45

50

55

shape, because this shape will enable it to roll freely. In
addition to this, this shape has the advantage that it most
conveniently simulates play between a boy and his pet.
[0030] However, the spherical shape gives rise to the
problem of being able to foresee the position in which
ball -2- will stop. In order to overcome this problem the
piece which has to be found will preferably comprise a
plurality of emitters, preferably five -21-, -22-, -23-, -24-,
-25-. The emitters may in this way be preferably of the
infrared type, which have the advantage that they are
light, durable and cheap. An example of a useable infra-
red emitter may be the emitter IE-0545 marketed by the
Waitrony company, with a radio emission of 10 metres,
which is adequate for this application.
[0031] Nevertheless, it would also be possible for ex-
ample to use an ultrasound emitter.
[0032] The presence of an emitter system in the piece
which has to be found makes it possible to lighten and
simplify the toy, reducing costs and making it possible
for it to be mass manufactured in large quantities.

Moving part -3-

[0033] Moving part -3- of the toy to which this invention
relates is independent. In this invention "independent"
means that there are no supply or information transfer
cables. On the other hand it is also highly recommend-
able that it should be handlable, in particular that its
weight should not exceed 2 kg. Furthermore, the moving
part of the object of this invention has means which will
enable it to take its own decisions, for example, in order
to overcome obstacles, as will be seen subsequently.
[0034] In addition to this it is recommendable that the
external part of the moving part should be of an attractive
shape, for example similar to that of an animal, although
this is not strictly necessary. In any event it is highly rec-
ommendable that the chassis should not have any cutting
edges or clefts which might catch a user’s finger, given
its application to a juvenile public.
[0035] It must be borne in mind that the moving part
must support a battery, the motor system, the corre-
sponding sensor system and the control device (for ex-
ample integrated circuits). We will describe the different
parts and systems located in moving part -2- below.

System for receiving the signal from the piece which has 
to be found

[0036] The system -43- for receiving the signal from
the piece which has to be found -2- will preferably be an
infrared receiver. The accuracy of the finally constructed
toy will depend on this item. Location of the element within
moving part -3- and focusing of the element is therefore
of special importance.
[0037] Both the signal emitter and the receiver system
must avoid common interference from IR sources such
as sunlight and house lighting. For this purpose the re-
ceiving system -344- will have a pass band filter, of pref-

erably 28.5 kHz, so that the receiver only receives infra-
red light which "blinks" 28,500 times per second. A re-
ceiver such as the PIC1018 SMB manufactured by Wa-
itrony will for example be used.
[0038] The location and focusing of receiving sensor
-43- will depend on the final shape given to the moving
element and the location of emitters -21-, -22-, -23-, -24-,
-25- in the piece which has to be found -2-. In general it
is convenient that sensor -344- should be located in a
projecting part of moving element -3-, but preferably in
the middle of the frontal plane, as seen in the figures.
Also preferably receiver -344- will be covered in such a
way that it only receives signals originating perpendicu-
larly to the frontal plane of the sensor. In this way the
necessary accuracy will be achieved when the piece
which has to be found -2- is in line with moving part -3-.
This feature enormously simplifies the task because
when sensor -344- detects piece which has to be found
-2- the moving part only has to advance in a straight line,
because it is clear that it lies immediately in front.

Obstacle detection system

[0039] Preferably the moving part will also have a sys-
tem for detecting obstacles which may lie in its path.
[0040] For this invention it is necessary that the detec-
tor system should have a short response time, that the
sensor system should be independent of the material,
colour and light of the obstacle, have relatively low con-
sumption and be capable of being installed in an inde-
pendent moving part -3-, that is without cables, of small
weight and size. In accordance with studies carried out,
for this invention it is preferable that the obstacle detector
system should comprise infrared detector sensors. For
this application infrared sensors have the advantage that
they are sensitive and cheap, no great detection distance
or calculation of the distance of the object being required,
as the aim which has to be achieved is that moving part
-3- should not impact against the obstacle detected. Dif-
ferent embodiments incorporating three obstacle detec-
tor sensors -341-, -342-, -343- may be seen in the figures.
According to tests carried out, these are sufficient for the
embodiments illustrated. An example of a sensor com-
plying with the specifications mentioned here is the
GP2D15 sensor from the Sharp company.

Motor system for the moving part

[0041] Preferably moving part -3- will have the ability
to rotate about an axis. As will be described subsequent-
ly, this rotation aids location of the piece which has to be
found -2-.
[0042] This may advantageously be achieved, as seen
in Figure 4, by means of two parallel wheels -31-, -32-
each of which has a drive motor -321-, -322-, together
with a pivot or idling wheel -33-. This system with a pivot
or idling wheel -33- avoids complicating the toy electron-
ically, being of simple construction. Motors -321-, -322-

5 6 



EP 1 918 004 A1

5

5

10

15

20

25

30

35

40

45

50

55

may be of the conventional type, including a power as
low as 1W, according to each specific application. The
motors will include the corresponding drivers which will
allow them to be controlled differentially by a control de-
vice.

Speed of movement sensor system

[0043] Preferably, in order to provide the toy with great-
er precision, the robot may be equipped with motor speed
measuring sensors -311-, -321-. Commercially available
encoders of the optical type may be used for this. A suit-
able encoder for this application may for example emit a
counting pulse every approximately 0.4 cm. The sensor
system is not illustrated in the figures.

Independent power supply system

[0044] Being an independent element with the ability
to move, moving part -3- will have the corresponding in-
dependent power supply system, because the invention
dispenses with supply cables. This system could com-
prise a battery, preferably a rechargeable one providing
a voltage difference of 12V, which is not heavy, for ex-
ample a rechargeable NiCd battery of some 800 mA and
12 V supplemented with a power source depending on
the elements incorporated in the system.

Means for recovering the piece which has to be found

[0045] Moving part -3- may have means which will en-
able it to recover the piece which has to be found in order
to bring it to the user. In the embodiments illustrated the
front part of moving part -34- has a concavity which can
be used to collect the ball or moving part -2- and bring it
to the user. It is also possible, for example, to have means
for capturing the piece which has to be found, such as
suction cups or clamps, although this could from the tech-
nical point of view unnecessarily complicate the toy.
[0046] In addition to this, the means for collecting the
piece which has to be found will be associated with direct
or indirect means for determining whether the piece
which has to be found -2- is or is not within receiving zone
-34-.

Other systems

[0047] Given its nature as a toy, moving part -3- may
also comprise systems emitting light and music.

System for the control of moving part -3-

[0048] The system or device for controlling moving part
-3- is essential so that the various systems coordinate
so that the toy fulfils its primary aim, that is to locate the
piece which has to be found -2-, approach it and return
it to the user.
[0049] Specifically, the control system will save the

functioning processes of the toy and will execute precise
commands in relation to the inputs originating from the
various systems in moving part -3-.
[0050] Various technologies on which this element can
be based are now commercially available, such as PICS,
PLCs, microcontrollers and also DSP.
[0051] A possible embodiment (not illustrated in the
figures) may for example comprise an 8 bit microcontrol-
ler of CMOS technology encapsulated with 18 pins (for
example Philips 80C 522 microcontroller) which has the
advantage of being an element of a known type, a circuit
board incorporating the said microcontroller and an elec-
tronic memory containing the instructions for the micro-
controller, together with the necessary communications
ports for the various systems.

Functioning of the toy

[0052] The functioning of the toy to which this invention
relates is illustrated in Figures 5 to 8.
[0053] Figures 5 to 7 illustrate the basic intended func-
tioning of the toy to which this invention relates. The user
-100- throws the piece which has to be found -2- and the
moving part -3- seeks a signal emitted by the emitters
-21- to -25- in the moving part. Once the signal has been
located by sensor -344- or corresponding sensors, mov-
ing part -3- approaches the piece which has to be found
-2-, avoiding the obstacles in its path on the basis of the
commands given by the control device based on data
received from obstacle sensors -341-, -342-, until the
piece which has to be found lies in receiving zone -34-.
The moving part then moves the piece which has to be
found -2- to user -100-.
[0054] Figure 8 is a block diagram which makes refer-
ence to the main procedure included in the electronic
memory located in the control device circuit. In particular,
when the toy (plus specifically moving part -2-) is
switched on, it starts by giving an activity signal -2001-
(for example the dog raises its head, which could incor-
porate a movement of the communications port with user
control -1-, and for example may perform a circular move-
ment -2002-, for example on pivot -33-. This rotation
about pivot -33- allows for a 360° sweep seeking a signal
originating from emitters -21- to -25- of the piece which
has to be found and/or a signal originating from remote
control -1-. If the signal from the piece which has to be
found -2- is detected, the moving part proceeds -2006-
to determine by any known means whether the piece
which has to be found -2- is located in receiving zone
-34-. If it does not find it it begins a search routine -2008-
advancing forwards towards the piece which has to be
found -2-, for example after emitting a search signal
-2007-, for example lowering its head. If the piece which
has to be found -2- is located in the receiving zone, mov-
ing part -3- may begin a routine of "picking up the piece"
-2006-, for example, closing its legs, lowering its head,
activating gripping means or in any other way. This rou-
tine will preferably also include disabling of the sensors
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for locating the signal from the piece which has to be
found -2-.
[0055] If on the other hand the dog detects a user signal
-2004-, for example corresponding to a command to ap-
proach, the dog will begin previously mentioned routines
-2007-, -2008- in such a way that it approaches the user
-100-, bringing towards him the piece which has to be
found -2- if this is in reception zone -34-.
[0056] Of course the toy to which this invention relates
is not necessarily restricted to the procedure described
here, and this may be modified, by simplifying it or by
introducing other subroutines. For example it will be pos-
sible to ensure that the moving part begins a routine to
change its initial position once it has captured the ball,
which starts a routine for searching for a signal originating
from the user instead of waiting to receive a command
as is the case in the diagram in Figure 8.
[0057] Of course the control device will also comprise
instructions for carrying out other procedures, such as
for example control of speed, direction and distance run,
and procedures to avoid obstacles detected by obstacle
detectors -341-, -342-, -343-, which may easily be imple-
mented by those skilled in the art on the basis of their
available knowledge and the contents of this specifica-
tion.
[0058] Although the invention has been described in
relation to preferred embodiments, these must not be
regarded as restricting the invention, which will be de-
fined by the broadest interpretation of the following
claims.

Claims

1. A toy, characterised in that it comprises in combi-
nation

- a user control,
- an independent moving part, and
- an independent piece which has to be found,
in which
- the independent piece which has to be found
has means for emitting at least one wireless sig-
nal, and
- the independent moving part comprises:
- means for receiving commands from the user’s
control,
- means for receiving a signal or signals origi-
nating from the piece which has to be found,
- means for movement,
- means for seeking the origin of the said signal
or signals from the piece which has to be found,
- means for directing the moving part to the place
from which the signals originate, and
- means for picking up the piece which has to
be found and bringing it to the user.

2. A toy according to claim 1, characterised in that

the means for seeking the origin of the signal and
the means for directing a moving part towards the
place from which the signals proceed and the means
for picking up the piece which has to be found and
bringing it to the user have decisionmaking means
independent of the user’s control.

3. A toy according to claim 1 or 2, characterised in
that the independent piece which has to be found
has at least one infrared emitter, and the independ-
ent moving part has at least one infrared receiver
capable of capturing the signal originating from the
independent piece which has to be found.

4. A toy according to claim 3, characterised in that
the infrared receiver is capable of capturing a signal
originating from a direction perpendicular to the fron-
tal plane of the receiver.

5. A toy according to claims 3 or 4, characterised in
that the receiver has a pass band filter to filter out
infrared signals whose frequency does not coincide
with that of the emitter.

6. A toy according to any one of claims 3 to 5, charac-
terised in that the independent piece has a plurality
of infrared emitters.

7. A toy according to any one of claims 1 to 6, charac-
terised in that the piece which has to be found is in
the form of a ball.

8. A toy according to any one of claims 1 to 7, charac-
terised in that the user’s control is a remote control.

9. A toy according to any one of claims 1 to 8, charac-
terised in that the independent moving part has the
external shape of an animal.

10. A toy according to any one of claims 1 to 9, charac-
terised in that the said movement means comprise
a system of two wheels, each having an independent
motor, and an idling wheel or pivot, so that the mov-
ing part can rotate 360° around the said pivot.

11. A toy according to any one of claims 1 to 10, char-
acterised in that the movement means comprise a
system for controlling the speed and movement of
the moving part.

12. A toy according to any one of claims 1 to 11, char-
acterised in that the said speed and movement con-
trol system comprises at least one optical encoder.

13. A toy according to any one of claims 1 to 12, char-
acterised in that the means for seeking the origin
of the signal or signals from the piece which has to
be found comprise an electronic control device.
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14. A toy according to any one of claims 1 to 13, char-
acterised in that the means for seeking the origin
of the signal or signals from the piece which has to
be found comprise means so that the moving part
can rotate 360° about an axis until it encounters the
said signal or signals.

15. A toy according to any one of claims 1 to 14, char-
acterised in that it comprises sensors to detect ob-
stacles.

16. A toy according to claim 15, characterised in that
it comprises electronic control means to vary move-
ment so as not to collide with an object detected by
the sensors for detecting obstacles.

17. A toy according to claims 15 or 16, characterised
in that the sensors to detect obstacles are infrared
sensors.

18. A toy according to any one of claims 1 to 17, char-
acterised in that the means for picking up the piece
which has to be found comprise a concavity.

19. A toy according to any one of claims 1 to 18, char-
acterised in that the means for picking up the piece
which has to be found comprise means for capturing
the piece which has to be found.

20. A toy according to any one of claims 1 to 19, char-
acterised in that the moving part comprises a sen-
sor system for detecting a piece which has to be
found located in the means to pick up the piece which
has to be found.

21. A toy according to any one of claims 1 to 20, char-
acterised in that the moving part comprises a con-
trol device which controls and coordinates its parts.

22. A toy according to claim 21, characterised in that
the control device comprises at least one integrated
circuit, a microcontroller and an electronic memory
device with instructions for operating the microcon-
troller.

23. A toy according to claim 21 or 22, characterised in
that the control device comprises means so that the
toy carries out the following operations in succession
and independently:

- seeking the signal from the piece which has to
be found,
- moving to the piece which has to be found,
- capturing the piece which has to be found,
- bringing the piece which has to be found to the
user.

24. A toy according to claim 23, characterised in that

the control device comprises means for holding the
moving part at rest after it captures the piece which
has to be found until it receives a command from the
user’s control.

11 12 



EP 1 918 004 A1

8



EP 1 918 004 A1

9



EP 1 918 004 A1

10



EP 1 918 004 A1

11



EP 1 918 004 A1

12



EP 1 918 004 A1

13



EP 1 918 004 A1

14



EP 1 918 004 A1

15



EP 1 918 004 A1

16



EP 1 918 004 A1

17


	bibliography
	description
	claims
	drawings
	search report

