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(57) Abrégée/Abstract:

A toy building set with interconnectible building elements and comprising an energy source (10), an energy accumulator (20) and a
consumer (30) of energy as separate units which may be bullt together with the building elements, wherein the energy accumulator
(20) may be coupled to the energy source (10) so that energy from the energy source (10) Is transferred to and accumulated in the
energy accumulator (20), and the energy accumulator may be coupled to the consumer (30) to supply energy accumulated in the
energy accumulator (20) to the consumer (30).
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(57) Abstract: A toy building set with interconnectible building elements and comprising an energy source (10), an energy accu-
mulator (20) and a consumer (30) of energy as separate units which may be built together with the building elements, wherein the
energy accumulator (20) may be coupled to the energy source (10) so that energy from the energy source (10) is transferred to and
accumulated in the energy accumulator (20), and the energy accumulator may be coupled to the consumer (30) to supply energy

accumulated 1n the energy accumulator (20) to the consumer (30).



10

15

20

25

30

CA 02359306 2007-01-25

22903-839

A toy building set

The 1nvention relates to a toy building set with
building elements having coupling means for releasably

interconnecting the building elements.

Systems are known 1n which an energy accumulator

takes the form of rechargeable electrochemical batteries

which may be placed in a charging station for charging and

for later recharging, following which the charged batteries

are removed from the charging station and are moved to a

griviee

T an electrical apparatus which is to

consumer 1n the form o:

pe supplied with electrical energy from the batteries. The

rechargeable batteries are typically of the NiCd or NiMH
type, and recharging takes a relatively long time, typically
one or several hours. Moreover, charging and recharging

—

involve a considerable loss of energy.

Electrical systems are known in which a

permanently i1ncorporated electrical capacitor serves as an

accumulator of electrical energy. EP 792 669 shows an
electrical system with a movable electrical capacitor which

can transport electrical energy from an electrical energy

source to a consumer. DE 819 556 shows an electrical lamp

with a built-in spring-driven electrical generator.

DE 29 806 440 Ul describes an electrical lamp with a hand-

driven electrical generator and a rechargeable battery or

electrical capacitor as an energy accumulator. GB 2 002 643
shows a toy building set in which some building blocks have

a built-in solar energy cell.

Known are also mechanical systems e.g. in the form
of toy cars where mechanical energy is accumulated as

potential energy in a spring which is tensioned, or as

Kinetic energy in a flywheel. Examples of this are found in

DK 112 075, US 4 595 381, DE 2 906 064 and US 4 430 818.

nad
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According to the invention there 1s provided a toy
building set with building elements having coupling means
for releasably interconnecting the building elements, the

building set moreover comprising an energy source, an enerqgy

accumulator for accumulating energy and for discharging
energy accumulated 1n the accumulator, and a consumer of
energy, whereiln the energy source, the energy accumulator
and the consumer are separate units having coupling means
allowing them to be releasably interconnected with building
elements of the building set, and wherein the energy

accumulator may selectively be 1interconnected with the

energy source so that energy from the energy source can be
transferred to and accumulated i1n the energy accumulator,
and the energy accumulator may be released from the energy
source and be selectively interconnected with the consumer
to allow energy accumulated 1n the energy accumulator to be
discharged from the accumulator and transferred to the

consumer.

A system according to the i1nvention provides new
educational and instructive possibilities enabling a user to
check and compare the energy content of varlous energy
sources and their usefulness, as well as the possibility of
checking the energy consumption of various energy-consuming
units. The user’s awareness of environment and energy can
be developed, and at the same time the user obtains basic
insight into the technique concerning energy and conversion

of energy.

The invention will be explained below with

reference to the drawings, in which

figure 1 schematically shows a system according to

the invention,
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figure 2 schematically shows an energy source with

solar enerqgy cells,

figure 3 shows an energy accumulator for the

storage of mechanical enerqgy, and

figure 4 shows an energy meter.
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Figure 1 shows an energy source 10 which 1is here a rec-
tangular box with a built-in electromechanical generator
14 having a rotatable input shaft 11 on which a wheel 12
is mounted. The wheel 12 is shown schematically here and
may have a crank for manual operation of the generator.
In an alternative embodiment the wheel 12 is a wing wheel
for operating the generator by'means'of‘wind power or wa-
ter power,“where the wing wheel will rotate the shaft 11
of the generator, whereby the generator converts the me-

chanical rotary energy into electrical energy.

Figure 2 shows an alternative embodiment in which an en-
ergy source 15 has a panel of solar energy cells for con-
verting light or other electromagnetic energy into elec-

trical energy.

The energy sources 10 and 15 have a plurality of cylin-
drical coupling studs 13 of a known type on the wupper
side, and the bottom has a cavity (not shown) to receive
coupling studs on other elements in a frictional engage-
ment in a known manner. The coupling studs 13 are of the
type which is known e.g. from toy building sets marketed
under the trade mark LEGO TECHNIC, and which has electri-
cally conducting metal parts on selected parts of their
cylindrical surface. The built-in generator 14 of the en-
ergy source 10 is connected with these metal parts, which
thus serve as output terminals for the generator 14 and
thereby for the energy source 10. Correspondingly, the
solar cells in the energy source 15 are connected with
its output terminals. Of course, other types of coupling
means may be used for building the building elements to-
gether, numerous such coupling means being known, and the
invention is thus not restricted to use in the shown toy

building sets.
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Figure 1 also shows an energy acculhulator 20 which 1s
here a rectangular box with a built-in electrical capaci-
tor 21. On its upper side, the energy accumulator 20 has
a plurality of coupling studs 23 of the same type as the
coupling studs 13 on the energy source 10. The energy ac-
cumulator 20 has a cavity (not shown) on its lower side,
capéble of receiving the coupling studs 13 on the energy
source 10 1n a knownmannér. The sides of the cavity have
metal parts at selected places likewise in a known man-

ner, and the electrical capacitor has its terminals con-

- nected to these metal parts, which thus serve as termi-

nals for the energy accumulator. The terminals of the ca-
pacitor may also be connected to the coupling studs 23 on

the upper side.

When the energy accumulator 20 is thus built on the en-
ergy source 10 in a known manner, the output terminals of
the generator 14 on the coupling studs 13 will be 1n
electrical contact with the terminals of the capacitor 21

in the cavity of the energy accumulator 20.

Rotation of the shaft 11 of the generator will cause the
generator 14 to produce an electrical voltage, typically
a DC voltage, which will be transferred to the capacitor
21 in the energy accumulator 20, whereby the generated
electrical energy from the generator will be accumulated
in the capacitor 21. The accumulated amount of enerqgy de-
pends on the energy source which drives the wheel 12 on
the shaft 11 of the generator, and moreover on the period
of time during which energy 1s transferred from the en-

erqgy source 10 to the accumulator 20.

Correspondingly, the energy source 15 with solar energy

cells may be connected with the energy accumulator 20 and

charge the capacitor 21.
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Figure 1 also shows an enerqgy consumei 30 which 1is here a
rectangular box with a built-in electric motor 31. On its
upper side, the energy consumer 30 has a plurality of
coupling studs 33 of the same type as the coupling studs
13 and 23 on the energy source 10 and on the energy accu-
mulator 20, respectively. In a manner corresponding to
the ‘ generator 14, the motor 31 of the consumer has 1its
electrical terminals connected to the metal parts on the
coupling studs 33, which thus serve as 1input terminals

for the motor 31 and thereby for the consumer 30.

The energy accumulator 20 may also be coupled on top of
the consumer 30 in the same manner as described above and
as indicated in the figure, whereby the capacitor 21 1in

the accumulator is connected electrically to the motor 31

in the consumer 30.

The system of figure 1 described above operates as fol-
lows. The energy accumulator 20 is first coupled on the
energy source 10. The wheel 12 of the generator 1is ro-
tated manually or, as mentioned, by means of wind power
or water power or in another manner, whereby the genera-
tor generates a certain amount of electrical energy which
is transferred to the capacitor 21 in the accumulator 20.
After a period of time selected by the user, the accumu-
lator 20 is disconnected from the energy source 10 and 1is
coupled together with the consumer 30. Then the energy
accumulated in the capacitor is supplied to the motor 31
in the consumer 30, whereby the motor will rotate, and a
shaft 32 on the motor, which carries a wheel 34, will

likewise rotate.

The consumer 30 may be an electrically driven toy car or
another larger mechanism, or an electrical lamp which is

caused to emit light.
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Figure 3 shows another embodiment where the energy accu-
mulator is a mechanical spring which 1is tensioned by

means of a mechanism in connection with the energy source

~and thereby receives potential energy. The spring may be

a helical spring or a screw spring of spring steel or an
elastic rubber band. The spring may maintain 1its ten-
sioried state with suitable, known measures, while it 1s
moved to the consumer where the energy may be used for
driving a mechanism or an electrical generator. The me-

chanical energy accumulator may e.g. be a clockwork or a

wind-up motor.

In yet another embodiment (not shown), the energy accumu-

lator contains a mass in the form of a weight which 1is
raised by the energy from the generator against the
gravitational force and thereby receives and stores
potential energy. When the accumulator is moved to the

consumer, the accumulated potential energy can be

released to the consumer which, here too, is mechanical.

In a third embodiment, the mechanical energy accumulator
contains a flywheel which is caused to rotate, whereby

the flywheel accumulates mechanical energy in the form of

kinetic energy.

Mechanical energy accumulators may be charged with energy
by being connected with a mechanical energy source. To

this end, both the source and the accumulator have suit-
able means, such as the shown coupling studs and corre-
sponding cavities for the mechanical interconnection, and
moreover means for ensuring the transfer of mechanical
energy, e.g. by means of gear wheels or a frictional or
claw coupling. In a simple form, the mechanical energy
source may be a key or a handle which may be coupled to

the energy accumulator and be operated manually.
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As shown in figure 4, the consumer may be an indicator
which shows the amount of energy that 1s stored in the

accumulator. In case of electrical energy, the indicator
will typically be a voltmeter or another display instru-

ment without a significant own consumption - optionally

together with an energy consumer proper, which makes 1t

possible to follow the temporal course of the energy con-

sumption.

In case of mechanical energy, an energy meter may be con-

structed as a known dynamometer which shows the force

‘with which the spring 1is tensioned. The dynamometer may

optionally be built together with the spring.

With the system shown here the user can compare various
energy sources in a simple and instructive way, and the
user can get a good understanding of the concept energy,

the generation of energy and 1ts consumption.

A system in which the energy source is one or more solar
energy cells allows comparison of the energy in sun light
and comparison with the enerqgy in the light from an elec-
trical lamp or another energy source. With a windmill
wheel, the energy in natural wind may be compared with
the energy in the wind from an electrical blower, and two

different electrical blowers may be compared.
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Claims:

1. A toy building set with building elements having
coupling means for releasably interconnecting the build-

ing elements, the building set moreover comprising

- an energy source (10),

- an energy accumulator (20) for accumulating energy and

for discharging energy accumulated in the accuxrrulatcjr,

and
- a consumer (30) of energy,

wherein the energy source (10), the energy accumulator
(20) and the consumer (30) are separate units having
coupling means allowing them to be releasably inter-
connected with building elements of the building set, and
wherein the energy accumulator (20) may selectively be
interconnected with the energy source (10) so that energy
from the energy source (10) can be transferred to and
accumulated in the energy accumulator (20), and the
energy accumulator (20) may be released from the energy
source (10) and be selectively interconnected with the

consumer (30) to allow energy accumulated in the energy

accumulator (20) to be discharged from the accumulator

and transferred to the consumer (30).

2. A toy building set according to claim 1, char -

acterized in that the energy source (10) is a

source of electrical energy, that the energy accumulator

(20) comprises an electrical capacitor (21) which accumu-

-va...:‘
--------

.........
L >
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lates the energy as electrical energy, and that the con-

sumer (30) is a consumer of electrical enerqgy .

3. A toy building set according to claim 2, char-
5 acterized in that the energy source (10) com-
prises an electromechanical generator (14) for converting

mechanical energy into electrical energy .

4. A toy building set according to claim 3, char -

10 acterized in that the generator has a crank (12)

for manual operation of the generator (14).

>. A toy building set according to claim 3, ch a r -

acterized in that the generator has a flywheel

15 (12) for operation of the generator (14) by means of wind

power.

6. A toy building set according to claim 3, char -

acterized in that the generator has a flywheel

20 (12) for operation of the generator (14) by means of wa-

ter power.

7. A toy building set according to claim 2, char-

acterized in that the energy source comprises a

25 device for converting electromagnetic enerqgy into elec-

trical enerqgy.

8. A toy building set according to claim 1, char -

acterized in that the energy source (10) is a

30 source of mechanical energy, that the energy accumulator

(20) accumulates the energy as mechanical energy, and

L
......

..........
llllll

......
IIIIII
.




10

CA 02359306 2001-07-10

3

that the consumer (30) is a consumer of mechanical en-

ergy.

2. A toy building set according to claim 8, char -

acterized in that the energy accumulator (20)

the mechanical energy.

10. A toy building set according to claim 8, ch a r -

acterized 1n that the energy accumulator (20)
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