
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

88
8 

01
9

B
1

TEPZZ 888Z_9B_T
(11) EP 2 888 019 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
31.10.2018 Bulletin 2018/44

(21) Application number: 13831481.0

(22) Date of filing: 26.08.2013

(51) Int Cl.:
A63H 33/08 (2006.01) A63H 33/04 (2006.01)

(86) International application number: 
PCT/US2013/056599

(87) International publication number: 
WO 2014/032043 (27.02.2014 Gazette 2014/09)

(54) MODULAR ELECTRONIC BUILDING SYSTEMS WITH MAGNETIC INTERCONNECTIONS AND 
METHODS OF USING THE SAME

MODULARE ELEKTRONISCHE GEBÄUDESYSTEME MIT MAGNETISCHEN VERBINDUNGEN 
UND ANWENDUNGSVERFAHREN DAFÜR

SYSTÈMES DE CONSTRUCTION ÉLECTRONIQUE MODULAIRES AVEC INTERCONNEXIONS 
MAGNÉTIQUES ET PROCÉDÉS ASSOCIÉS

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 24.08.2012 US 201213593891
19.11.2012 US 201261728103 P

(43) Date of publication of application: 
01.07.2015 Bulletin 2015/27

(60) Divisional application: 
18184425.9

(73) Proprietor: littleBits Electronics, Inc.
New York, NY 10013 (US)

(72) Inventor: BDEIR, Aya
New York, NY 10012 (US)

(74) Representative: Gill Jennings & Every LLP
The Broadgate Tower 
20 Primrose Street
London EC2A 2ES (GB)

(56) References cited:  
WO-A1-01/97937 WO-A1-2011/011084
US-A- 5 445 552 US-A- 6 099 353
US-A1- 2002 155 783 US-A1- 2011 059 652
US-A1- 2011 143 629 US-A1- 2011 256 740
US-B1- 6 682 230 US-B2- 7 666 054
US-B2- 7 666 054  



EP 2 888 019 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

RELATED APPLICATIONS

[0001] This application claims priority to U.S Provision-
al Application No. 61/728,103, entitled "Modular Elec-
tronic Building Systems with Magnetic Interconnections
and Methods of Using the Same," filed November 19,
2012, and is a continuation-in-part of U.S. Patent Appli-
cation No. 13/593,891, entitled "Modular Electronic
Building Systems with Magnetic Interconnections and
Methods of Using the Same," filed August 24, 2012,
which claims priority to U.S. Provisional Patent Applica-
tion No. 61/527,860, filed August 26, 2011.

FIELD OF THE INVENTION

[0002] The present invention relates to the field of elec-
tronics and, more particularly, to electronic building
blocks and toy building sets.

BACKGROUND

[0003] Currently, people spend many hours a day with
technological devices, but most don’t know how they
work, or how to make their own. For all the interactivity
of these devices, people are bound to passive consump-
tion. Furthermore, playing, creating, or integrating elec-
tronics into projects, toys and products is intimidating,
time consuming, requires an expert skill set, as well as
specialized hardware/software platforms. People are
afraid to connect electronic objects the wrong way, or to
electrocute themselves. This makes building objects with
lights, sounds, buttons and other electronic components
very difficult and prohibitive to kids, young students, de-
signers, non-engineers, and others lacking necessary
experience. But as advances in the miniaturization of
technology increase, electronics need to become more
accessible to non-experts in a cost effective manner.
[0004] It becomes therefore clear that there is an op-
portunity and need to create a simple, easy to use, ac-
cessible electronic building block platform that can still
enable the creation of complex, interdependent systems.
Such a platform would enhance learning, enable 21st
century experimentation and promote innovation. Also,
what is needed is a system that acts like an additional
material in the creative process and allows children and
adults to combine and incorporate the system or its parts
with other traditional materials such as paper, cardboard
and screws.
[0005] The following references provide background
information: Ayah Bdeir, (2009), Electronics as material:
littleBits, In Proceedings of the 3rd International Confer-
ence on Tangible and Embedded Interaction (TEI ’09),
ACM, New York, NY, USA, 397-400,
DOI=10.1145/1517664.1517743, at ht-
tp://doi.acm.org/10.1145/1517664.1517743; and Ayah
Bdeir and Ted Ullrich, (2010), Electronics as material:

littleBits, In Proceedings of the fifth international confer-
ence on Tangible, embedded, and embodied interaction
(TEI ’11), ACM, New York, NY, USA, 341-344,
DOI=10.1145/1935701.1935781, at ht-
tp://doi.acm.org/10.1145/1935701.1935781. Further,
US 2011/0256740 A1 discloses a particular connector
for connecting a first and a second mating connector
which are insertable into the particular connector from
mutually perpendicular directions, respectively.

SUMMARY

[0006] According to the invention there is provided an
apparatus, comprising: a first circuit board; a first con-
nector mounted to the first circuit board, the first connec-
tor having a side surface; a second circuit board; and a
second connector mounted to the second circuit board,
the second connector having a side surface, the second
connector configured to be removably and directly cou-
pled to the first connector such that the side surface of
the first connector and the side surface of the second
connector are aligned substantially in the same plane
abut each other, the first connector including a first
mounting member and a second mounting member each
configured to engage a complimentarily shaped opening
from a plurality of openings defined by a mounting board
to removably couple the first connector to the mounting
board, the second connector including a third mounting
member and a fourth mounting member each configured
to engage a complimentarily shaped opening from the
plurality of openings defined by the mounting board to
removably couple the second connector to the mounting
board.
[0007] In some exemplary aspects, an electronic edu-
cational toy or building system is provided that teaches
the logic of programming and circuit building without re-
quiring expertise in either. The modular block building
system consists of pre-assembled printed circuit boards
(PCB) interconnected by small magnets. Each block per-
forms one or more discrete functions (e.g., an LED, a
pushbutton, a light sensor with a threshold, etc.), and the
blocks can be combined to create larger circuits. Some
blocks respond to external events such as mechanical
forces, touch, proximity, radio frequency signals, envi-
ronmental conditions, etc. Other blocks are pre-pro-
grammed such as synthesizers, oscillators, etc. Still other
blocks simply pass current like wire blocks. Yet other
blocks provide current such as power blocks/modules.
[0008] In some aspects, the system includes modules
having many different manners of interaction between
the modules. The interaction between modules, not the
modules themselves, may form the building blocks of the
creative platform. In previous electronic kits the electronic
component may be at the center of the manipulation:
resistors, capacitors, batteries, etc. By manipulating the
modules in those kits, children learn how electricity flows,
how to design a circuit, or how to identify components.
This knowledge, however, is application specific and fea-
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tures only a single circuit. It has little or no bearing on
how the touch sensitive wheel of an iPod™ works, for
example, or how a nightlight works, or how a cell phone
vibrates, or how a phone can detect rotation and auto-
matically rotate images on the screen in response to that
rotation, or how to make one’s own objects that have that
interactivity. While we are a society obsessed with in-
creasingly complex electronic devices (such as, for ex-
ample, DVD players, MP3 players, cell phones, smoke
alarms), the current learning tools on the market only
teach the very basics of electronics and electricity, such
as allowing us to turn on a light or see current flow. There
is a widening gap between what is taught to the average
American and what is both used and consumed by that
American. This is also why most electronic kits and toys
are very short-lived in that the kits and toys are not rele-
vant to user’s day-to-day life. To date, there is no way
for children or adults to be able to create their own inter-
active objects with custom-designed interactive behav-
ior, without having to program or learn the many com-
plexities involved with advanced electronics. With the
present modular system, people will be able to program
interactivity intuitively and in a tangible way.
[0009] The description and drawings herein are meant
as an illustration of one or more exemplary embodiments
of the invention, but should not be considered limiting or
restrictive. In the following text, the words block and mod-
ule may be used interchangeably to signify the modular
circuit boards.
[0010] The modules may be divided into categories
corresponding to their function. Examples of categories
include, but are not limited to: power modules, input mod-
ules, output modules, wire modules, etc. Power modules
for instance take current from a battery, a wall wart, or
other power source, and convert it into current feeding
the other components of the system. In any working con-
figuration of modules, there may be at least one power
module. Input modules include, but are not limited to:
buttons, switches, sensors, logic blocks, etc. Output
modules include, but are not limited to: LEDs, displays,
sound modules, etc. Wire modules do not perform a par-
ticular function, but act as wire extensions, configuration
changers, and in some cases logic and state modules.
[0011] In one exemplary embodiment, standalone
blocks are provided that may enable users, with little or
no electronics or programming experience, to construct
basic and complex sensor and interaction-based analog
and digital circuits.
[0012] In another exemplary embodiment, the general
electrical operation of the system is as follows. All mod-
ules may include a standard interface and communicate
automatically when connected. Each module includes
three electrical lines and such lines are interconnected
between and throughout all modules. These lines include
Power, Signal and Ground. At the power modules, Power
and Signal lines are at 5 Volts, the system is low power,
and the Power and Ground lines are shared among all
the modules. In other exemplary embodiments, the pow-

er may be something other than 5 Volts such as, for ex-
ample, 3V, 9V, 12V, 15V, alternating current (AC), etc.
Input modules take the incoming control Signal line, and
manipulate it according to the module’s function, and out-
put the modified Signal voltage. In the case of a pressure
sensor connected to a power module, for instance, the
sensor module takes 5 Volts into the Signal line, and
outputs a voltage between 0 and 5 Volts depending on
the amount of pressure applied to the sensor. Output
modules respond to the Signal line by "visualizing" the
voltage in light, sound, display or other forms.
[0013] All modules are pre-assembled, pre-engi-
neered, and contain the logic and circuitry required to
make the component readily usable. For instance, an
LED module contains a resistor corresponding to its cur-
rent rating, an Operation Amplifier (OpAmp) as a buffer
from the remainder of the circuit, and a coin cell battery
module incorporates a discharge protection circuit. In
some exemplary embodiments, the system requires no
prior knowledge of electronics and does not require any
hardware or software platform. In other exemplary em-
bodiments, the system may include a hardware and/or
software platform. Also, in some exemplary embodi-
ments, since the modules do not need to be programmed
and do not require a central circuit controlling them, the
system is standalone and does not need a computer or
hub. However, according to one exemplary embodiment,
the system may be connected to a device such as a com-
puter, hub, memory storage, or personal electronic mo-
bile device such as a cellular phone, smart phone, etc.,
in order to create additional functionality or to retrieve
information or power from the device.
[0014] In some aspects, the modules are designed to
couple together and cascade one after the next. The
modules include magnetic connectors that ensure elec-
trical connectivity and may be developed and mounted
on the PCB. The magnetic connectors may be in male
form and female form, and in some examples may cor-
respond to north and south faces of magnets. For stand-
ard blocks, each block may have two magnetic connec-
tors mounted on it, one with the north face of the mag-
net(s) facing out and the other with the south face of the
magnet(s) facing out. The south facing side of the mag-
netic connector of one module connects to the north fac-
ing side of the magnetic connector on the next module.
This ensures proper connection and appropriate polarity.
The repelling polarities inhibit the magnets from connect-
ing in an inappropriate manner to facilitate connecting of
the modules in the correct manner.
[0015] In another exemplary embodiment, the magnet-
ic connector includes two magnets and three conductors
embedded in an injection molded plastic body. The two
magnets act as polarizing and locking elements, whereas
the conductors carry the signal from one circuit board to
the next through the mating of the male and female con-
nectors. In the male version of the connector, the three
conductors are spring probes. On the female version of
the connector, the conductors may either be spring
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probes or small metal plates. Either way, the spring
probes or the metal plates come into contact with the
spring probes of the male connector and transfer the elec-
trical signals into the circuit board. The magnetic connec-
tor also features an interlocking system as part of the
plastic casing in the form of male and female comple-
mentary components. In one example, a male protrusion
is included on one block and a female indentation is in-
cluded on a second block. The protrusion and indentation
cooperate to inhibit the blocks from sliding with respect
to each other. In another example, a male protrusion and
a female indentation are included on each block and the
male protrusions and the female indentations on inter-
facing blocks cooperate to inhibit the blocks from sliding
with respect to each other.
[0016] According to one exemplary embodiment, the
magnetic connector also features an interlocking system
as part of the plastic casing in order to inhibit the modules
from sliding side-to-side with respect to each other, and
to ensure that the modules are assembled in the correct
orientation (i.e., to inhibit an upside-down connection).
To inhibit side-to-side movement, the connectors can in-
clude a protrusion on the male or female side that corre-
sponds to an indentation on the corresponding female or
male side. Once the modules are connected, the protru-
sion enters the indentation and the modules are suffi-
ciently locked together such that side-to-side movement
is inhibited. In another embodiment, the connectors can
include a tabbed feature to inhibit side-to-side movement.
For example, as shown in Fig. 12, the portion of the con-
nector nearest the circuit board (the "base") includes both
a rounded tab that protrudes laterally from the connector
and a rounded indentation adjacent to the tab. A corre-
sponding connector will include a rounded tab and indent
in a configuration such that when the two connectors are
adjoined, the rounded tab of the first connector inserts
into the rounded protrusion of the second connector, and
the rounded tab of the second connector inserts into the
rounded protrusion of the first connector, thereby locking
the two connectors together such that side-to-side move-
ment is prevented. To prevent upside-down connections,
the connectors can include one or more protrusions. For
example, as shown in Fig. 12, the portion of the connector
furthest from the circuit board (the "top") includes a series
of horizontal protrusions. When two modules are ad-
joined by the user, the horizontal protrusions on the two
modules will properly align. Further, due to the rounded
tab at the bottom of the connector, as shown in Fig. 12
for example, if a second connector was adjoined upside-
down, the horizontal protrusions of the second connector
would hit the rounded tab of the first connector and pre-
vent the two connectors from properly adjoining.
[0017] In addition to the previously described exem-
plary connectors, many modifications to the connectors
are possible, including, but not limited to, the casing, the
type of conductors used, the number of conductors, as
well as whether or not the magnets are acting as con-
ductors, the number of magnets, the shape of the mag-

nets, the polarity of the magnets, the manner in which
the connectors couple to the circuit board of the block,
etc.
[0018] In order for the system to be expressive and
broaden, rather than constrain creativity, the number of
available modules needs to be plenty. In general, only
having a few nuts and bolts in the prototyping process is
not very helpful, and alternatively can even be prohibitive.
The present invention allows for the addition of new mod-
ules according to the interconnection and voltage stand-
ards. For example, starting from a set of a hundred mod-
ules, we can imagine and design hundreds or thousands
of additional modules that fit and cooperate with the
present system to extend the system’s functionality. For
example, we can potentially build modules such as gal-
vanic skin sensors, arsenic detectors, microcontroller
modules, etc., as well as adapter boards to other elec-
tronic block building systems and interfaces.
[0019] At least one exemplary embodiment has been
designed to allow for complex behaviors programmed
through physical interaction. The set features logic and
state modules that introduce the concept of programming
to novices. Examples of such modules are the AND, OR
and NOT blocks, as well as the Threshold block. These
enable the user to program certain behaviors of his/her
designed system without needing to learn a programming
language, to write code on a computer, or to program a
microcontroller circuit. Programming here is done
through using logic modules to create decision trees. Al-
so, modules feature controls such as switches, knobs
and buttons that enable selection of modes of behavior.
Just like a blender can have three buttons, each button
corresponding to a particular speed of its motor, some
modules in the present invention allow for the selection
of a mode or adjustment of their behavior. For instance,
a proximity sensor block can contain a mode switch and
a potentiometer. Through the manipulation of the em-
bedded potentiometer, the threshold level can be set,
determining the input voltage level beyond which the
module should output a high. Also, by flipping the switch,
the module can go from normally-high to normally-low,
in essence inverting its response to the desired threshold.
[0020] All blocks may be designed with space con-
straints in mind and may be kept at the minimum size
possible in order to make the blocks easily integrable
with other materials such as, for example, cardboard,
plastic, pipe cleaners, etc. The blocks are user friendly
in their look as well as their size, and make playing and
prototyping with them attractive to children and adults
alike regardless of the goal.
[0021] The modules may be offered as individual
blocks or as sets. These can range from standard block
components to specialized sets such as sensor sets, me-
chanical sets, biological sets, sound sets, etc. Also, users
can design and build their own modules or sets to extend
the library.
[0022] In some aspects, an electrical connector is pro-
vided and includes a housing defining a side surface, an
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electrical conductor supported by the housing and includ-
ing an engagement portion proximate the side surface
of the housing, wherein the engagement portion is adapt-
ed to engage another electrical conductor of another
electrical connector, a magnet supported by the housing
proximate the side surface of the housing, a projection
extending from the side surface of the housing, and a
receptacle defined in the side surface of the housing.
[0023] In other aspects, an electrical module is provid-
ed and includes a circuit board and an electrical connec-
tor. The electrical connector includes a housing defining
a side surface, an electrical conductor supported by the
housing and including a coupling portion and an engage-
ment portion, wherein the coupling portion is adapted to
engage and electrically communicate with the circuit
board, and wherein the engagement portion is proximate
the side surface of the housing, a magnet supported by
the housing proximate the side surface of the housing, a
projection extending from the side surface of the housing,
and a receptacle defined in the side surface of the hous-
ing.
[0024] In further aspects, a system is provided and in-
cludes a plurality of electrical modules selectively cou-
plable together to transmit electrical current from one
electrical module to another electrical module, each mod-
ule has at least one functionality associated therewith
and includes an electrical connector adapted to couple
to an electrical connector of another one of the electrical
modules, wherein, with the electrical connectors coupled
together, a functionality of at least one of the plurality of
electrical modules is dependent upon at least another
one of the plurality of electrical modules.
[0025] In still other aspects, a system is provided and
includes a plurality of electrical modules adapted to be
selectively coupled to one another, wherein the plurality
of electrical modules include at least a first electrical mod-
ule and a second electrical module, the first electrical
module including a first circuit board, and a first electrical
connector including a first housing, a first electrical con-
ductor supported by the first housing and including a first
coupling portion and a first engagement portion, wherein
the first coupling portion is adapted to engage and elec-
trically communicate with the first circuit board, a first
magnet supported by the first housing, a first projection
extending from the first housing, and a first receptacle
defined in the first housing. The second electrical module
includes a second circuit board, and a second electrical
connector including a second housing, a second electri-
cal conductor supported by the second housing and in-
cluding a second coupling portion and a second engage-
ment portion, wherein the second coupling portion is
adapted to engage and electrically communicate with the
second circuit board, a second magnet supported by the
second housing, a second projection extending from the
second housing, and a second receptacle defined in the
second housing, wherein, with the first electrical module
coupled to the second electrical module, the first magnet
is magnetically coupled to the second magnet, the first

engagement portion engages the second engagement
portion, the first projection is at least partially positioned
within the second receptacle, and the second projection
is at least partially positioned within the first receptacle.
[0026] The present invention is capable of various
modifications and alternative constructions, some of
which are detailed in the drawings below. However, it
should be clear that the intention is not to limit the inven-
tion to a particular embodiment or form, but rather the
present invention should cover changes, additions and
modifications as part of its scope. Independent features
and independent advantages of the present invention will
become apparent to those skilled in the art upon review
of the detailed description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

Fig. 1 is a top view of an exemplary module of the
system;

Fig. 2 is a side view of the module shown in Fig. 1;

Fig. 3 is a top view of a set of three modules before
connecting the three modules;

Fig. 4 is a top view of the three modules shown in
Fig. 3 after connection to illustrate how the modules
connect together using magnetic connectors of the
modules;

Fig. 5 is a perspective view of an exemplary embod-
iment of a magnetic connector of a module;

Fig. 6 is a top view of the magnetic connector shown
in Fig. 5;

Fig. 7 is an exemplary; configuration of four modules;

Fig. 8 is a top view of an exemplary module of the
system featuring controls;

Fig. 9 is a perspective view of an exemplary set of
three modules of the system including one module
illustrating physical programming through controls;

Fig. 10 is a perspective view of an exemplary pack-
aged kit including a plurality of exemplary modules
and an exemplary mounting board for mounting
modules;

Fig. 11 is a perspective view of an exemplary wire
module of the system;

Fig. 12 is a top perspective view of an exemplary
output module of the system;
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Fig. 13 is a top perspective view of another exem-
plary output module of the system;

Fig. 14 is a top perspective view of an exemplary
input module of the system;

Fig. 15 is a top perspective view of another exem-
plary input module of the system;

Fig. 16 is a top perspective view of an exemplary
power input module of the system;

Fig. 17 is a top perspective view of an exemplary
multi-module kit of the system;

Fig. 18 is a top perspective view of other exemplary
modules and another exemplary mounting board of
the exemplary system, each module including at
least one of another exemplary connector for cou-
pling together modules;

Fig. 19 is a bottom perspective view of two coupled
together modules shown in Fig. 18;

Fig. 20 is a top exploded view of one of the modules
shown in Fig. 18;

Fig. 21 is a top exploded view of one of the connec-
tors shown in Fig. 18;

Fig. 22 is a bottom perspective view of two exemplary
modules coupled together and an exemplary support
member coupled to two of the connectors;

Fig. 23 is a top perspective view of the support mem-
ber shown in Fig. 22;

Fig. 24 is a top perspective view of an exemplary
mounting board coupled to an exemplary configura-
tion of toy building blocks;

Fig. 25 is a bottom perspective view of the mounting
board and exemplary toy building blocks shown in
Fig. 24;

Figs. 26A-26D are each a schematic illustration of a
top view of a different embodiment of a module; and

Figs. 27A-27B are each a schematic illustration of a
top view of a different embodiment of a module.

[0028] Before any independent features and embodi-
ments of the invention are explained in detail, it is to be
understood that the invention is not limited in its applica-
tion to the details of the construction and the arrangement
of the components set forth in the following description
or illustrated in the drawings. The invention is capable of
other embodiments and of being practiced or of being

carried out in various ways. Also, it is understood that
the phraseology and terminology used herein is for the
purpose of description and should not be regarded as
limiting. For example, directional terms such as "top",
"bottom", "above", "below", "front", "back", etc. are not
intended to be limiting and are used for describing the
exemplary illustrated embodiments herein.

DETAILED DESCRIPTION

[0029] An exemplary electronic building system 30 is
provided. The electronic building system 30 is not only
meant for use with pre-designed components and mod-
ules 34, but can also allow users to combine those mod-
ules 34 with other traditional prototyping and playing
items in a design studio or home. Such materials may
include, for example, paper, cardboard, wood, glue, pipe
cleaners, foam, etc., thereby encouraging individuals to
treat electronics like a material in the creative process.
[0030] In some exemplary embodiments, the system
30 may include at least four different types of modules
34: power; input; output; and wire; although more types
of modules 34 are possible. Power modules 34 provide
electricity to the system 30. Input modules 34 interpret
data or their surroundings and provide that input to the
system 30. Output modules 34 make visual, physical, or
audible changes to their surroundings based on input(s)
to the system 30. Wire modules 34 route power and com-
munication between the modules 34 in the system 30.
[0031] According to one exemplary embodiment, when
a first module 34 is connected to a second module 34,
the power signal is transferred from the first module 34
to the second module 34. Accordingly, the second mod-
ule 34 is powered entirely by the first module 34. If a
button module 34, sensor module 34, or other module
34 is placed somewhere between a first module 34 and
a second module 34, the current may be affected by the
action of the button module 34 or sensor module 34. For
example, current may not pass (or, alternatively, may
continuously pass) from the first module 34 to the second
module 34 unless the button on the button module 34 is
depressed or the sensor on the sensor module 34 is ac-
tivated. Similarly, if a sensor module 34 is only partially
activated, then only partial current is transferred from the
first module 34 to the second module 34.
[0032] Many different types of modules 34 are possible
in each category, including but not limited to the following:
(i) power modules: wall power modules, battery power
modules, solar power modules, discharge protection cir-
cuits; (ii) input modules: pulse modules, pressure sensor
modules, proximity modules, input recording modules,
potentiometer modules, button modules, temperature
modules, accelerometer modules, memory modules,
timer modules; (iii) output modules: motion modules, vi-
bration motor modules, fan modules, RGB LED modules,
LED modules, bar graph modules, speaker modules; and
(iv) wire modules: wire modules of various lengths, ex-
tender modules, splitter modules, and electrolumines-
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cent wire modules. Any known type of circuit or electronic
component or combination of components may be used
to create a module 34 and thus form a portion of a system
30 built using such components.
[0033] The modular system 30 described herein is re-
usable, scalable from small and simple circuits to large
and complex circuits, and are sophisticated enough to
allow for complex programming of behavior through ma-
nipulating tangible objects (using logic and state modules
34). Additionally, just as programmers use software mod-
ules and libraries to create bigger and more complex soft-
ware programs, the modules 34 are transformed into a
library of electronic components that can be used to cre-
ate bigger and more complex components or systems.
Indeed, a user can expand the module library almost in-
definitely, adding any new component that they wish to
use to their module repository.
[0034] Users can even create their own modules 34
and add them to the rest of the library. For example, ac-
cording to one exemplary embodiment, users may be
provided with components of a module 34 - such as male
magnetic connectors 38A and female magnetic connec-
tors 38B that are able to snap onto or otherwise couple
to a small circuit board, sensor, or other electronic com-
ponent such that the connectors 38A/38B transmit cur-
rent from one module 34 to another - that they can use
to create their own inter-connectable modules 34 built
from circuit board, sensors, or output mechanisms that
they have built or gathered from another source.
[0035] According to another exemplary embodiment,
a system 30 comprising several modules 34 may be com-
mercialized as a single kit or set. The kit may include one
or more different modules 34 (power, input, output,
and/or wire), may comprise one or more different types
of each module 34, a container in which to store the mod-
ules 34, a mounting board or substrate upon which to
place or couple modules, may include learning materials,
accessories, instructions, or a variety of other compo-
nents. For example, a kit may comprise a handful of mod-
ules 34 that may be connected in an almost unlimited
number of combinations to perform numerous different
input and output functions (see Figs. 10 and 17). In other
exemplary embodiments, the kit may also comprise a
limited number of modules 34 that are intended to be
assembled in a limited number of combinations, including
a single combination, to perform a limited number of func-
tions. For example, to comprise a kit that is intended to
be built into a functional system, the kit can comprise as
many as tens or hundreds or more modules 34, or it can
comprise just two modules 34 (a power module and an
output module). Alternatively, the kit may be intended to
augment an existing module library, in which case it may
comprise just one type of module 34, such as a kit of only
wire modules 34 or only output modules 34, for example.
The kits may also be directed to a certain age group, with
a kit for the elementary level comprising fewer and/or
less complicated modules 34 than a kit designed for the
high school level, for example. In one exemplary embod-

iment, the kits may include instructions, videos, or other
means which inform the user as to one or more possible
combinations of the modules 34. For example, the in-
structions may instruct the user how to assemble the
modules 34 into a battery-powered motion sensor that
emits an audible alarm upon detection of movement.
[0036] One potential aspect of the exemplary kits, sys-
tems, and modules may be to extend the concept of the
modular platform into more complex components. Ac-
cording to one exemplary embodiment, the system 30 is
adapted to give access to sophisticated devices through,
for example, simple three-line analog interfaces. Exem-
plary complex devices may include, but are not limited
to, LCD displays, OLED screens, timers, accelerome-
ters, logic gates, and many more. This may be accom-
plished by pre-engineering all modules 34 and providing
"entry points" into the devices. The entry points are, for
example, knobs or switches that allow the user to adjust
the intensity or frequency of pulsing, flip modes of oper-
ation, set thresholds, make decisions, or remember a
configuration, among many other operations. These may
be considered "entry points" because they are based on
similar devices that people know how to use from their
everyday lives. The exemplary modular systems de-
scribed herein may take lessons and iconography from
consumer electronics (such as, for example, blenders,
DVD players, alarm clocks, game consoles) and apply
them to these semi-raw electronic modules 34. In this
way, the modular system 30 may treat electronic com-
ponents like they are electronic devices. This means the
learning curve for using and creating with the modular
system 30 is very low, and the user’s pre-existing knowl-
edge obtained from manipulating their own consumer
electronics may be taken advantage of to allow the users
to program new objects through interaction.
[0037] An exemplary entry point may include an OLED
screen module 34 which requires an SD card slot in which
users can insert an SD card preloaded with images and
video. The OLED screen module 34 may also include a
microcontroller on-board which is pre-programmed with
firmware to access and display the images. Also integrat-
ed in the OLED screen module 34 may be a toggle switch
and a knob, where the toggle switch selects between
fixed images/video or looping and the knob adjusts the
looping speed. In the above example, even though the
circuit-board and firmware itself may be complex, the end
result will be an easy-to-use OLED screen module 34
with appropriate iconography that may be accessible to
children and novice users alike. The exemplary system
30 may allow for and include the pre-engineering and
design of numerous other complex modules 34 similar
to the OLED screen example.
[0038] Referring now to Figs. 1 and 2, an exemplary
module or block 34 of the electronic building system 30
is illustrated (exemplary systems 30 illustrated in Figs.
3, 4, 7, 9, and 10). The illustrated block 34 is a tact switch
module 34 or a pushbutton, and illustrates how discrete
electronic components are turned into blocks 34. A push-
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button component 42 is coupled (e.g., soldered) onto a
Printed Circuit Board 46 that has two interfaces, the input
interface and the output interface. A magnetic connector
is mounted at each of the two interfaces. In some exem-
plary embodiments, the magnetic connectors may be the
same type of connector. In other exemplary embodi-
ments, the connectors may include a male connector 38A
on the input interface side and a female connector 38B
on the output interface side.
[0039] The input interface of the tact switch module 34
in Fig. 1 is designed to couple with the output interface
of a previous module 34, and the output interface of the
illustrated module 34 is designed to couple with the input
interface of the next module 34. The module 34 features
electrical traces designed to complete connections be-
tween two engaging interfaces for a Power line and a
Ground line. A Signal line goes through the button 42,
which makes or breaks the circuit, and thus transfers a
modified Signal line to the output interface corresponding
to the module function. In the illustrated exemplary em-
bodiment, the magnetic connectors 38A/B are coupled
(e.g., soldered) to the PCB 46 by way of surface mount
pads. The above-described drawing also illustrates the
modular design of the system 30, as well as the connec-
tion and communication standards that make the system
30.
[0040] An exemplary configuration of an electronic
building system 30 is illustrated in Figs. 3 and 4 and in-
cludes the exemplary tact switch module shown in Figs.
1 and 2. In these figures and the figures hereafter, differ-
ent modules will be identified with a common reference
number "34" and a letter (e.g., 34C, 34D, 34E, etc.) as-
sociated with each different module. Likewise, similar
components between the modules will be identified with
similar reference numbers and a letter corresponding to
the letter associated with the module (e.g., module 34F,
connector 38F, circuit board 46F, etc.).
[0041] In Figs. 3 and 4, an exemplary tact switch mod-
ule 34A is shown in the middle between a wall power
module 34B and a Light Emitting Diode (LED) module
34C. The male connector 38A on the tact switch module
34A is attracted to the female connector 38B on the wall
power module 34B via the magnetic connectors de-
scribed in detail below. The same manner of coupling
applies to the tact switch module 34A and the LED mod-
ule 34C, which contains a dip package LED component
50 coupled (e.g., soldered) to the PCB 46C. When the
magnetic connectors in the three illustrated modules 34
couple together as in Fig. 4, and the user pushes down
the tact switch 42 of the switch module 34A, the circuit
is completed and the LED 50 illuminates. The power mod-
ule 34B has a power adapter connector 54 that delivers
DC voltage to the power module 34B. The pre-integrated
circuitry in the power module 34B then drops down the
voltage to a required voltage such as, for example, 5
Volts in the present example. Note that if the tact switch
module 34A is removed from between the two other mod-
ules, the LED module 34C will be attracted to the power

module 34B and LED 50 will remain illuminated at all
times. In the above mentioned scenario, there is one pow-
er block (the wall power), one input block (the switch)
and one output block (the LED). It should be understood
that the exemplary blocks 34 may be replaced by other
blocks 34 having other functionality. For example, the
LED block 34C may be replaced by a buzzer block and,
when the button is pressed, the buzzer makes an audible
sound. Hundreds of other combinations are possible with
different blocks having different functionality all forming
different circuits, with immediate response of the ele-
ments, and without any need for programming, soldering
or circuit assembly.
[0042] Referring now to Figs. 5 and 6, an exemplary
embodiment of a magnetic connector is illustrated. In the
illustrated exemplary embodiment, the connector is a
male magnetic connector 38A. Female magnetic con-
nectors may be similar to the male connector except the
female connectors may have spring probes 66 that
project less from the connector. In some exemplary em-
bodiments, a pair of magnetic connectors 38A/B are elec-
trically coupled to a PCB 46 to provide a module 34. Al-
ternatively, any number of magnetic connectors may be
electrically coupled to a PCB 46, including one, and be
within the intended spirit and scope of the present inven-
tion. The illustrated exemplary magnetic connector 38A,
male version here, includes a housing 58 in which two
magnets 62 are molded with surface poles exposed that
act as the polarizing and locking elements between mod-
ules 34. In some exemplary embodiments, the housing
58 may be made of a non-conductive material such as
plastic. Embedded in the housing 58 are three electrical
conductors or spring probes 66 that are responsible for
carrying the current from one module 34 to the next mod-
ule 34. In addition and for extra support, the magnetic
connector 38A is mounted on the PCB 46 through mount-
ing tabs 70 on both sides of the connector 38A. The male
connector described above mates with a female connec-
tor that looks similar, however, the spring probes 66 in
the female connector may be replaced with metal plates,
and the magnet exposed surface is opposite to that of
the male connector. In other exemplary embodiments,
the spring probes 66 in the female connector may be
similar to the spring probes 66 in the male connector
except they may project less from the connector housing
58 than the spring probes 66 of the male connector. Also
note that each connector (both male and female) includes
a protrusion 71 and an indentation or receptacle 72 in
the housing 58. The protrusions 71 are adapted to insert
and mate with indentations 72 in other connectors when
the connectors are coupled together. This engagement
between protrusions 71 and indentations 72 inhibits the
blocks 34 from sliding with respect to each other. This
design ensures that blocks 34 couple together to inhibit
sliding between the blocks 34 and also facilitate coupling
the blocks 34 in the correct manner. Users have a difficult
time making mistakes or dangerous electrical connec-
tions as is often possible with other electronic compo-
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nents. This makes the present electronic building system
30 accessible and friendly for children, non-engineers,
and users who have little or no experience in electronics.
[0043] While the connector 38A shown in Figs. 5 and
6 includes three spring probes 66, any number of spring
probes 66, including just one or many more than three,
may be used to accommodate electrical current and/or
communication from one module 34 to the next module
34. For example, the connector 38A may include four,
five, six, or more electrical lines. Further, many means
other than spring probes may be used to transmit elec-
trical current and/or communication from one module 34
to another module 34, as would be recognized by one of
skill in the art. In each system, the female connector 38B
may be structured to appropriately receive the spring
probes 66 or other current-transmission means from the
male connector 38A, such that current is properly trans-
mitted between the connectors 38A/B and the modules
34. In other exemplary embodiments, the connectors
may not include a female connector and a male connec-
tor, but, rather, may include two similarly structured con-
nectors that mate and facilitate transfer of electrical cur-
rent and/or electrical communication from one module
34 to another module 34.
[0044] With reference to Fig. 7, another exemplary
configuration of modules or blocks 34 is illustrated and
this exemplary configuration provides a pressure sensor
module 34D. In the illustrated exemplary embodiment,
the power module is a battery block 34E such as, for
example, a coin cell battery block. In this block 34E, a
coin battery 82 delivers a little over 3 Volts stepped up
to 5 Volts by the illustrated exemplary electronic circuit.
The circuit also includes a discharge protection circuit,
which demonstrates an example of how the electronic
building system 30 may be designed to make the system
easier to use and safe for users. The circuit may also
include an embedded switch that enables a user to turn
on or off the battery block 34E so as not to waste battery
power. The next block connected to the battery block 34E
is the pressure sensor module 34D, which reads the
amount of pressure applied to a pressure sensor com-
ponent 86 and outputs voltage in the range of 0 to 5 Volts
depending on the amount of pressure applied. As more
pressure is applied to the pressure sensor component
86, higher voltage transmits to the next modules. In this
example, the next modules include a vibrating motor
block 34F and an LED block 34G, both of which respec-
tively vibrate more and illuminate brighter as the applied
pressure increases. Figs. 3, 4, and 7, among others, il-
lustrate how the electronic building system 30 is stan-
dalone and requires no hardware platform or computer
to be connected. The above-described exemplary sys-
tem could be used, for example, by a child wanting to
create his/her version of a carnival’s strength meter. As
pressure is applied with more strength through a finger
or hammer, the toy vibrates more and the LED 98 gets
brighter.
[0045] In some exemplary embodiments, each module

34 may include control and protection circuitry to facilitate
safe and easy operation of the module 34. Additionally,
each module 34 may include an operational amplifier
component used in a buffer configuration in order to re-
duce the amount of overall current consumption on the
overall system 30 of coupled modules 34. This assists
with facilitating the cascading of multiple modules 34
without significant loss of power, as well as scaling the
system 30 as may be desired. In other exemplary em-
bodiments, the system 30 may include a booster module
in the overall system of coupled modules 34 in order to
boost the current and/or power traveling through the pow-
er lines and ensure proper functioning of all the modules
34 in the system 30.
[0046] Beyond being able to produce discrete behav-
iors by cascading modules 34, the electronic building sys-
tem 30 allows for programming of certain behavior and
aesthetic of the modules 34 through controls. In Fig. 8,
an exemplary Red Green Blue (RGB) LED block 34H is
shown. In this module 34H, the output color of the RGB
LED 102 is controlled by the value of a combination of
three potentiometers or knobs 106 provided in the mod-
ule 34H. By changing the value of each potentiometer
(one for Red, one for Green, one for Blue) using a screw-
driver 110 or other device, the user is able to adjust the
LED 102 to a desired color. In other exemplary embod-
iments, the potentiometers 106 of this block 34H could
be provided off the circuit board itself, and the color of
the RGB LED 102 could be modified externally. In further
exemplary embodiments, the potentiometers may in-
clude knobs or other manually adjustable devices, there-
by eliminating the need for tools to perform adjustment.
[0047] Yet another example of programming behavior
in the electronic building system 30 through controls is
shown in Fig. 9. Again, the user is able to program be-
havior of the circuit by manipulating physical elements
and without any code writing. In the illustrated exemplary
embodiment, a 9 Volt battery 114 is shown and is part of
the power module 341, which is connected to a temper-
ature sensor module 34J including a threshold compo-
nent, followed by an audio module 34K. In this example,
the temperature sensor module 34J may be more ad-
vanced than a traditional sensor module. The block 34J
features a potentiometer 118 that may be adjusted to set
a temperature threshold. If the temperature detected by
a temperature sensor 122 is above the set temperature
threshold, the module 34J outputs a high reading. This
is an example of integrating logic with the simpler analog
blocks in order to enable complex circuit configurations.
In this example, an output of a high reading from the
temperature sensor module 34J will cause the audio
module 34K to activate and a speaker 126 to play a pre-
recorded message associated with a high reading. For
instance, this exemplary circuit could be used by a person
wishing to have an alarm to turn on the Air Conditioning.
When the temperature exceeds a pre-set threshold tem-
perature, the audio module 34K could play back a mes-
sage "time to turn on the AC!" Also, the audio module
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34K may instead be replaced with a fan module, which
may activate upon receiving a high temperature reading
signal from the temperature sensor module 34J.
[0048] In some exemplary embodiments, the temper-
ature sensor module may incorporate a mode switch 130
that can flip the behavior of the block 34J from ’normally-
low’ to ’normally-high’. In contrast to the first explained
configuration (which was normally-low), a ’normally-high’
setting would cause the module 34J to output a high read-
ing except when the temperature exceeds the threshold.
This means the audio module 34K would be playing re-
currently until the room gets warmer, at which point the
audio module 34K will cease to output audio. These con-
trols, in addition to pre-programmed blocks, logic blocks
and state blocks, will allow the system 30 to enable com-
plex prototypes and circuits with no programming or elec-
tronics knowledge.
[0049] Referring now to Fig. 10, an exemplary kit 132
is illustrated. In the illustrated exemplary embodiment,
the kit 132 may include a plurality of modules or blocks
34 and a substrate or mounting board 134, upon which
modules 34 may be placed, supported, and or connected.
The mounting board 134 may be any size and be made
of any material. In some exemplary embodiments, the
mounting board 134 is made of a non-conductive mate-
rial. Additionally, the kit 132 may include a container 138
in which the modules 34 may be stored when not in use.
The plurality of blocks 34 and substrate 134 may be the
beginning of a kit or library that a user adds to by creating
or acquiring new modules and kits, all fitting together as
part of the electronic building system 30. The previous
descriptions and drawings aim to serve as examples of
configurations and modules enabled by the system.
These are by no means restrictive or limiting, and those
of ordinary skill in the art will understand and appreciate
the existence of variations, combinations, and equiva-
lents of the embodiments, methods, and examples here-
in.
[0050] With reference to Figs. 11-16, the modules 34L,
34M, 34N, 34P, 34Q, and 34R may be uniquely config-
ured to provide a quick visual indication to a user of each
module’s function. The modules may be uniquely config-
ured in any manner and have any characteristic to identify
the functionality of the modules. Additionally, any portion
of the module 34 may be uniquely configured and have
any characteristic to represent the unique configuration
feature. For example, the modules may have a charac-
teristic that uniquely identifies the modules by color-cod-
ing, patterning, or may include unique structuring such
as shapes, housings, interconnection or couplings, etc.
The illustrated exemplary embodiments demonstrate
color-coding of the connectors 38 as the exemplary man-
ner of uniquely configuring modules to provide visual in-
dicators as to the function of the modules. However, it
should be understood that this exemplary illustrated em-
bodiment of color-coding connectors 38 is not intended
to be limiting and the modules may be uniquely config-
ured in any manner. The functionality of the modules

identified by the unique configurations and characteris-
tics may be any type or level of functionality. For example,
the unique configurations may indicate that the modules
are input modules, power modules, wire modules, output
modules, etc. In other examples, the unique configura-
tions of the modules may be more specific such as, for
example, an LED module, a 9-volt battery module, a cell
battery module, a potentiometer module, a switch mod-
ule, a pressure sensor module, a pulse module, a button
module, a vibration motor module, a wire module, etc.
[0051] In the illustrated exemplary embodiment, color-
coding provides the user with a quick visual confirmation
of the type of module, the functionality of the module, as
well as allowing the user to learn which color combina-
tions are possible. To represent connectors 38 having
various colors in Figs. 11-16, the connectors 38 are shad-
ed in different manners. Shading connectors 38 in differ-
ent manners to illustrate various colors is an exemplary
manner of representing various colors and is not intended
to be limiting. Other manners of representing different
colors are contemplated and all of such are intended to
be within the spirit and scope of the present invention.
Additionally, the connectors 38 are capable of having any
color and are not limited to the exemplary colors and
associated shading included in the figures.
[0052] According to one exemplary embodiment as
shown in Fig. 11, wire modules 34L may include orange
connectors 38L. Upon reading the instruction manual,
receiving on-line instruction, or through trial-and-error,
the user learns that orange connectors 38L may connect
to other orange connectors 38L, to green connectors
38M, 38N of output modules (Fig. 12 depicting a bar
graph 34M, and Fig. 13 depicting a vibration motor 34N),
and/or to pink connectors 38P, 38Q of input modules
(Fig. 14 depicting a pulse module 34P, and Fig. 15 de-
picting a pressure sensor 34Q), depending on the system
30 the user is attempting to build. Each system 30 will
likely require a power module (Fig. 16 depicting a wall
power module 34R), which will include blue color-coded
connectors 38R according to one exemplary embodi-
ment. In this illustrated exemplary embodiment and with
reference to Fig. 17 illustrating a kit 132 associated with
the exemplary system, the kit 132 may include a blue
power module 34R, one or more orange wire modules
34L, a plurality of pink input modules 34P, 34Q, 34S,
34T, and a plurality of green output module 34M, 34N,
34U, 34V. Other exemplary kits may include any number
of modules 34 including any possible functionality.
[0053] Referring now to Fig. 18, another exemplary
system 30 is illustrated including a plurality of exemplary
modules 34W, 34X, and 34Y and a mounting board or
substrate 148 upon which to couple and support the mod-
ules. The system 30 illustrated in Fig. 18 is capable of
including any type of module described herein or any
other type of module having any type of functionality.
Thus, the exemplary modules illustrated and described
herein in connection with Fig. 18 are not intended to be
limiting. The mounting board 148 may be any size and
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may be made of any material. In some exemplary em-
bodiments, the mounting board 148 may be 10 cm by 30
cm (4 inches by 12 inches). In other exemplary embod-
iments, the mounting board 148 may be made of any
non-conductive material. In further exemplary embodi-
ments, the mounting board 148 may be broken up or
otherwise separated into smaller portions to a desired
size appropriate to the desired application. In such em-
bodiments, the mounting board 148 may either be made
of a material and have a configuration that enables break-
ing or separation of the mounting board 148 into smaller
portions, or the mounting board 148 may include perfo-
rations, areas of decreased thickness, or other structural
characteristics that provide predetermined locations for
facilitating easy breaking or separating of the mounting
board 148 into smaller portions.
[0054] As indicated above, modules are adapted to
have a variety of different types of functionality and in-
clude the appropriate connectors, circuit boards, and as-
sociated electrical components coupled to the circuit
boards to perform the desired functionality. The modules
shown in the illustrated exemplary embodiment are for
exemplary and demonstrative purposes, and are not in-
tended to be limiting. The exemplary illustrated modules
include a wall power module 34W (power), a bar graph
module 34X (input), and an LED module 34Y (output).
[0055] Referring now to Figs. 19-21, each module 34X
and 34Y is illustrated and each includes a pair of con-
nectors 152 and a circuit board 156 appropriate to the
desired functionality of the module. The module can in-
clude the appropriate electrical components to perform
the desired functionality of the module. Each connector
152 includes a housing 160 comprised of two portions
160’, 160" (see Fig. 21) coupled together, a pair of mag-
nets 164, and a plurality of electrical conductors 168. The
two portions of the housing 160 may be coupled together
in a variety of manners such as, for example, heat stak-
ing, ultrasonic welding, adhesion, press-fit, friction-fit, in-
terference-fit, snap fit or other positive locking manner,
etc, and may be made of a variety of different materials
such as, for example, plastic (e.g., ABS plastic), or other
nonconductive materials. A first portion 160’ of the hous-
ing defines a cavity 172 for receiving the second portion
160" of the housing therein. The cavity 172 is comple-
mentarily shaped to the second portion 160" to ensure a
top surface 176 of the second portion 160" is substantially
flush with a top surface 180 of the first portion 160’ (see
Figs. 20 and 21) and a side surface 184 of the second
portion 160" is flush with a side surface 188 of the first
portion 160’ when the two portions 160’, 160" are coupled
together.
[0056] The first portion 160’ of the housing also defines
a pair of magnet apertures 192 (see Fig. 21) in a side
surface 196 thereof in which the magnets 164 are sup-
ported. In the illustrated embodiment, the magnets 164
are cylindrical in shape, thereby providing a circular
cross-section taken along a plane perpendicular to a lon-
gitudinal extent of the magnet 164. Thus, the magnet

apertures 192 defined in the first portion 160’ of the hous-
ing are circular in shape. It should be understood that the
magnets 164 may having any shape and the magnet ap-
ertures 192 may similarly have any shape that comple-
ments the shape of the magnets 164. For example, if the
cross-sectional shape of the magnets is square, then the
magnet apertures in the first portion of the housing may
be square. In other exemplary embodiments, the magnet
apertures may have shapes that are not complementary
to the shape of the magnet. In such embodiments, the
magnetic aperture may be any shape that inhibits the
magnet from passing through the magnetic aperture and
escaping the housing 160 of the connector. For example,
the magnet may be cylindrical in shape, thereby providing
a circular cross-section, and the magnet aperture may
be square such that the square is sized sufficiently small
to inhibit the magnet from passing through the aperture.
[0057] Additionally, the first portion 160’ of the housing
defines electrical conductor apertures 200 in the side sur-
face 196 thereof for receiving and supporting a portion
of the electrical conductors 168 (described in more detail
below). In the illustrated exemplary embodiment, the
electrical conductor apertures 200 are circular in shape
complementary to the shape of a portion of the electrical
conductors 168 received therein. Similarly to the magnet
apertures 192, the electrical conductor apertures 200
may have any shape and be complementary to the shape
of a portion of the electrical conductors 168 received
therein.
[0058] The first portion 160’ of the housing further de-
fines a plurality of conductor slots 204 (see Fig. 21) in a
bottom surface 208 thereof for receiving the conductors
168 therein when the housing 160 is assembled. Each
conductor slot 204 includes an upper end 212 having a
first dimension, a bottom end 216 having a second di-
mension smaller than the first dimension, and tapered
side surfaces 220 tapering from large to small from the
upper end 212 to the lower end 216. The shape of the
conductor slots 204 is complementary to the shape of
the electrical conductors 168 in order to provide sufficient
support to the electrical conductors 168 when the hous-
ing 160 is assembled.
[0059] Further, the first portion 160’ of the housing in-
cludes a pair of projections 224 extending downward
from a bottom surface 208 thereof for coupling the con-
nector 152 to the circuit board 156 of the module 34. In
the illustrated exemplary embodiment, the projections
224 are cylindrical in shape and may insert into apertures
228 (see Fig. 20) defined in the circuit board 156. Sub-
sequently to inserting the projections 224 into the circuit
board apertures 228, the projections 224 may be de-
formed to inhibit them from withdrawing from the aper-
tures 228 in the circuit board 156. The projections 224
may be deformed in a variety of different manners such
as, for example, melting or heating the projections 224,
bending, smashing, or any other manner that sufficiently
deforms the projections 224 to inhibit them from with-
drawing from the apertures 228 in the circuit board 156.
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[0060] The housing 160 also defines a receptacle 232
in a side surface thereof and includes a projection 236
extending from the side surface and positioned adjacent
the receptacle 232. Such a receptacle 232 and projection
236 are included in each connector housing 160 and as-
sist with proper alignment and coupling together of mod-
ules 34. The receptacle 232 is shaped complementary
to a shape of the projection 236 such that when a pro-
jection 236 is received in the receptacle 232 the projec-
tion 236 substantially fills the receptacle 232. When cou-
pling two modules 34 together, such as modules 34X and
34Y, the connectors 152 are aligned with the projection
236 on each connector 152 substantially aligned with the
receptacle 232 on the other connector 152, and the mod-
ules 34X and 34Y are moved together until the magnetic
force of the four magnets 164 on the two connectors 152
is sufficient to pull the connectors 152 together, thereby
causing the projections 236 to insert into the receptacles
232. Upon connection, the projections 236 and recepta-
cles 232 of the connectors 152 cooperate to inhibit sub-
stantial lateral and vertical movement of the modules 34X
and 34Y relative to one another.
[0061] With continued reference to Figs. 19-21, the first
portion 160’ of the housing includes a pair of mounting
members 240 extending downward there from and
adapted to engage complementarily shaped receptacles
244 defined in the mounting board 148 (see Fig. 18). The
mounting members 240 and the receptacles 244 are con-
figured to provide adequate support to the modules 34
when mounted on the mounting board 148. In the illus-
trated exemplary embodiment, the mounting members
240 have a shape comprised of a quarter of a circle and
the receptacles 244 on the mounting board 148 are cir-
cular in shape (see, e.g., Fig. 19 regarding mounting
members 240). When two connectors 152 on adjacent
modules 34 are coupled together, the two mounting
members 240 on the two connectors 152 form a semi-
circle that may friction fit into the receptacles 244 in the
mounting board 148. The circuit board 156 can have var-
ious lengths and widths configured to provide appropriate
spacing between the modules 34 and the mounting board
148. For example, as shown in Fig. 18, the circuit board
156 included in module 34Y has a length such that with
the connectors 152 disposed on each end of the circuit
board 156, the mounting members 240 on one end of
the circuit board 156 are disposed within receptacles 244
that are spaced four receptacles away from the recepta-
cles 244 in which the mounting members 240 on the op-
posite end of the circuit board 156 are disposed. Said
another way, there are three receptacles 244 between
connectors 152 on the opposite ends of the circuit board
156 of module 34Y. In another example, the circuit board
156 included in module 34X shown in FIG. 18, has a
length that is longer than a length of the circuit board of
module 34Y. For module 34X, the connectors 152 dis-
posed on each end of the circuit board 156 are disposed
in receptacles 244 that are spaced five receptacles away
from the receptacles 244 in which the mounting members

240 on the opposite end of the circuit board 156 of module
34X are disposed. In this example, there are four recep-
tacles 244 between the connector 152 on the opposite
ends of the circuit board 156 of module 34Y. Thus, the
circuit board 156 can be provided with various lengths,
while also accommodating appropriate spacing between
receptacles 244 on the mounting board 148.
[0062] In addition, when two connectors 152 are cou-
pled together as shown in Fig. 19, an outer edge surface
157 of the circuit board 156 can be disposed substantially
flush with an outer surface 151 of the connectors 152.
Alternatively, the outer edge surface of the circuit board
can be disposed inward or outward of the outer surface
of the connectors. In other words, in such alternatives,
the outer edge surface is not flush with the outer surface
of the connectors.
[0063] With continued reference to Figs. 19-21, the
electrical conductors 168 have a spring characteristic
that allows for movement of the conductors 168 as a re-
sult of forces applied thereto. This spring characteristic
that facilitates movement of the conductors 168 helps
maintain contact with electrical conductors 168 on an ad-
jacent module 34 coupled to the present module 34 dur-
ing manipulation of the modules 34. Such manipulation
may result in forces applied to the modules 34 causing
movement of the modules 34 relative to one another. In
some embodiments, the electrical conductors 168 on ad-
jacent modules can have different lengths such that the
electrical conductors 168 extend from the housing 160
at varying distances. For example, the electrical conduc-
tors 168 shown in Figure 19 have a length that is greater
than a length of the electrical conductors 168 shown in
Figure 20. In such embodiments, a connector 152 having
electrical conductors 168 such as those in Figure 19 can
be coupled to a connector 152 having electrical conduc-
tors 168 such as those shown in Figure 20, and the cor-
responding electrical conductors 168 can exert a spring-
force (or bias-force) on each other to substantially main-
tain the positioning of the coupled sets of electrical con-
ductors 168 while the two connectors 152 are coupled
together. In other words, as described above for previous
embodiments, a connector 152 can be a male connector
or a female connector that can be matingly coupled to-
gether with the other type of connector (e.g., a female
connector or a male connector, respectively). In the illus-
trated exemplary embodiment, each electrical conductor
168 includes an engagement portion 248 (see Fig. 21)
positioned within a respective electrical conductor aper-
ture 200, a coupling portion 252 extending downward
and adapted to engage and electrically communicate
with the circuit board 156, and a middle portion 256 (see
Fig. 21) extending between the engagement portion 248
and the coupling portion 252. The engagement portion
248 is adapted to engage an electrical conductor 168 of
an adjacent module 34 coupled to the present module
34. Due to the electrical conductor 168 being made of a
conductive material, the electrical current travels through
the electrical conductor 168 of the present module 34 to
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its circuit board 156. Each electrical conductor 168 in-
cludes an enlarged portion 260 (see Fig. 21) positioned
between ends of the conductor 168 that fits into a respec-
tive conductor slot 204. The enlarged portion 260 has a
complementary shape to the conductor slot 204 to pro-
vide vertical and horizontal support to the electrical con-
ductor 168 when the housing 160 is assembled. In the
illustrated exemplary embodiment, the enlarged portion
260 includes a tapered portion 264 (see Fig. 21) that
complements the tapered surfaces 220 of the conductor
slot 204.
[0064] Referring now to Figs. 22 and 23, a support
member 268 is coupled to two coupled together modules
34 to provide additional support to the coupled modules
34. In some exemplary embodiments, the support mem-
ber 268 is used instead of the mounting board 148 to
provide modules 34 with additional support. In other ex-
emplary embodiments, the support member 268 may be
configured to allow both the support member 268 and
the mounting board 148 to provide support to two coupled
together modules 34. In the illustrated exemplary em-
bodiment, the support member 268 includes a pair of
receptacles 280 defined in a top surface 276 thereof for
receiving mounting members 240 of coupled together
modules 34. The receptacles 280 in the support mem-
bers 268 are similarly sized, shaped and spaced apart
as the receptacles 244 in the mounting board 148. The
support member 268 also has a height H that, when two
modules 34 are coupled to each other and to the support
member 268, a top surface 276 of the support member
268 is substantially flush with and mates or engages with
a bottom surface 288 of the housing 160. Also in the
illustrated exemplary embodiment, the support member
268 includes a width W1 that is substantially similar to a
width W2 of two coupled together connectors 152 and a
length L1 that is substantially similar to a length L2 of the
two coupled together modules 34. Alternatively, the sup-
port member 268 may have configurations different than
the illustrated exemplary embodiment as long as the sup-
port member 268 provides support to coupled together
modules 34. When multiple modules 34 in a system 30
are coupled together, a support member 268 may be
coupled to each pair of coupled together connectors 152
in the system 30. Thus, the system 30 may include any
number of support members 268 therein and be within
the intended spirit and scope of the present invention.
[0065] The exemplary systems 30 disclosed herein are
adapted to cooperate with other types of systems to bring
the functionality and features of the exemplary systems
30 to the other types of systems. The exemplary systems
30 may cooperate with any type of other system. With
reference to Figs. 24 and 25, an exemplary mounting
board 148 of an exemplary system 30 of the present in-
vention is shown cooperating with a toy building block
system 292 such as, for example, a LEGO® building
block system 292. The illustrated exemplary systems are
not intended to be limiting, but, rather, are for exemplary
and demonstrative purposes. In the illustrated exemplary

embodiment, the mounting board 148 is configured to
cooperate with the exemplary LEGO® building block sys-
tem 292 and, in particular, is configured to couple to a
LEGO® building block system 292. A first side 296 of the
mounting board 148 (e.g., a top side) includes the plu-
rality of receptacles 244 appropriately spaced for receiv-
ing connectors 152 of modules 34. A second side 298 of
the mounting board 148 (e.g., a bottom side) includes a
plurality of projections 300 having cavities 304 defined
therein that are appropriately spaced from one another
to facilitate coupling to the LEGO® building block system
292. As indicated above, the systems 30 of the present
invention may couple to any type of other systems and,
accordingly, the second side 298 of the mounting board
148 may be configured in any manner to accommodate
any type of other system to which the mounting board
148 is intended to couple.
[0066] It should be understood that the structures, fea-
tures, functionality, and other characteristics of the vari-
ous exemplary embodiments of the systems disclosed
herein and illustrated in Figs. 1-25 may be combined with
each other in any manner. For example, an adapter(s)
or foot member can be included to adjust the height of a
connector such that different connector embodiments
can be coupled to a common circuit board or different
circuit board / connector combinations can be coupled
together. For example, an adapter can be coupled to a
bottom portion of the connector 38A (see FIG. 5) to in-
crease a length or height of the connector 38A such that
the connector 38A can be coupled to a circuit board 156
along with a connector 152. In another example, an
adapter can be coupled to a bottom portion of the con-
nector 38M (see FIG. 12) to increase a length or height
of the connector 38M relative to a circuit board such that
the connector 38M can be coupled to a different circuit
board 156 having a connector 152. Such adapters can
be, for example, adhesively coupled to a bottom portion
of the connector 38A or connector 38M. In some embod-
iments, the adapter can include a mounting member or
portion similar to the mounting members 240 described
above, such that the adapter can engage complementa-
rily shaped receptacles (e.g., receptacles 244 described
above) defined in a mounting board (e.g., mounting board
148 shown in Fig. 18).
[0067] Although embodiments of modules 34 are
shown and described as having a connector (e.g., con-
nectors 38 and 152) coupled to one end or two opposite
ends or edges of a circuit board (e.g., circuit boards 46
and 156), in other embodiments, a module 34 can include
connectors coupled to more than two ends or edges of
a circuit board. For example, Figs. 26A-26D are each a
schematic illustration of a top view of a module including
a circuit board and one or more connectors. The modules
of Figs. 26A-26D can include various different embodi-
ments of a connector and/or circuit board as described
herein.
[0068] Fig. 26A illustrates a module 334A including a
circuit board 356A, and one connector 352A coupled to
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a single edge or end portion of the circuit board 356A.
Fig. 26B illustrates a module 334B including a circuit
board 356B, and two connectors 352B coupled to a single
edge or end portion of the circuit board 356B. Fig. 26C
illustrates a module 334C including a circuit board 356C,
and three connectors 352C coupled to three different
edges or end portions of the circuit board 356C. Fig. 26D
illustrates a module 334D including a circuit board 356D,
and four connectors 352D coupled to four different edges
or end portions of the circuit board 356D.
[0069] Figs. 27A and 27B are schematic illustrations
of embodiments of a module showing side edges of a
circuit board in relation to a side edge or surface of a
connector. Fig. 27A illustrates a module 434A having a
circuit board 456A and two connectors 452A coupled to
the circuit board 456A. In this embodiment, when the
connectors 452A are coupled to the circuit board 456A,
side edges 457A of the circuit board 456A are disposed
inward of side edges or surfaces 451A of the connectors
452A. Although not shown, in other embodiments, the
side edges of a circuit board can be disposed outward
of side edges or surfaces of the connectors. Fig. 27B
illustrates a module 434B having a circuit board 456B
and two connectors 452B coupled to the circuit board
456B. In this embodiment, when the connectors 452B
are coupled to the circuit board 456B, side edges 457B
of the circuit board 456B are disposed substantially flush
with side edges or surfaces 451B of the connectors 452B.
[0070] As described above in the many examples of
modules and systems, numerous modules may be cou-
pled together to achieve various functionalities of the sys-
tems. Modules may be coupled in a cascading manner
in which the inclusion of one module in the system may
affect the functionality of downstream modules in a first
manner and inclusion of a different module in the system
may affect the function of downstream modules in anoth-
er manner different than the first manner. That is, mod-
ules coupled together in a system may have dependen-
cies upon one another to affect functionality thereof and
of the entire system. A simple example to demonstrate
this concept, but is not intended to be limiting, comprises
a system include three modules: A power module, a but-
ton module, and an LED module. The button module and
the LED module are dependent on the power module,
and the LED module is dependent on the button module.
To demonstrate the dependency of the button module
and the LED module on the power module considering
the following: If the power module is not providing any
power, then neither the button module nor the LED mod-
ule can operate in their intended manner. Similarly, to
demonstrate the dependency of the LED module on the
button module, if the button is not depressed or otherwise
activated to close the circuit, the LED module will not be
illuminated, and if the button is depressed, the LED mod-
ule will be illuminated. In other words, cascading modules
in a system affect operation and functionality of down-
stream modules.
[0071] The foregoing description has been presented

for purposes of illustration and description, and is not
intended to be exhaustive or to limit the invention to the
precise form disclosed. The descriptions were selected
to explain the principles of the invention and their practical
application to enable others skilled in the art to utilize the
invention in various embodiments and various modifica-
tions as are suited to the particular use contemplated.
Although particular constructions of the present invention
have been shown and described, other alternative con-
structions will be apparent to those skilled in the art and
are within the intended scope of the present invention,
which is defined by the appended claims.

Claims

1. An apparatus, comprising:

a first circuit board (156);
a first connector (152) mounted to the first circuit
board, the first connector having a side surface;
a second circuit board (156); and
a second connector (152) mounted to the sec-
ond circuit board, the second connector having
a side surface, the second connector configured
to be removably and directly coupled to the first
connector such that the side surface of the first
connector and the side surface of the second
connector are aligned substantially in the same
plane and abut each other, characterised by
the first connector including a first mounting
member (240) and a second mounting member
each configured to engage a complimentarily
shaped opening from a plurality of openings
(244) defined by a mounting board (148) to re-
movably couple the first connector to the mount-
ing board, the second connector including a third
mounting member (240) and a fourth mounting
member (240) each configured to engage a
complimentarily shaped opening from the plu-
rality of openings defined by the mounting board
to removably couple the second connector to
the mounting board.

2. The apparatus of claim 1, wherein the first connector
(152) includes at least one conductor (168) config-
ured to engage a conductor (168) of the second con-
nector when the first connector is removably coupled
to the second connector.

3. The apparatus of claim 1, wherein the side surface
of the first connector (152) and the side surface of
the second connector (158) each includes a first
elongate portion extending in a vertical direction and
a second elongate portion extending in a horizontal
direction, the first elongate portion of the first con-
nector configured to contact the first elongate portion
of the second connector, the second elongate por-
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tion of the first connector configured to contact the
second elongate portion of the second connector
when the first connector is coupled to the second
connector.

4. The apparatus of claim 1, further comprising:

a mounting board (148) having a first side de-
fining a plurality of openings (244),
the first mounting member (240) and the second
mounting member (240) of the first connector
(152) and the third mounting member (240) and
the fourth mounting member of the second con-
nector (152) each configured to be removably
coupled to the first side of the mounting board,
the second side of the mounting board config-
ured to be removably coupled to a LEGO® build-
ing block system.

5. The apparatus of claim 1, wherein the first mounting
member (240) of the first connector (152) is config-
ured to be received within a first opening (244) from
a plurality of openings (244) defined in a mounting
board (148), the second mounting member (240) of
the first connector configured to be received within
a second opening from the plurality of openings de-
fined in the mounting board to removably couple the
first circuit board to the mounting board (152),
the third mounting member (240) of the second con-
nector (152) is configured to be received within the
first opening (244) in the mounting board, the fourth
mounting member (240) of the second connector is
configured to be received within the second opening
in the mounting board to removably couple the sec-
ond circuit board to the mounting board.

6. The apparatus of claim 1, wherein the first connector
(152) has a first height, the first mounting member
(240) and the second mounting member (240) each
configured to be received within a different opening
(244) defined in a mounting board (148), the appa-
ratus further comprising:

a first adapter configured to be coupled to a bot-
tom surface of the first mounting member (240);
and
a second adapter configured to be coupled to a
bottom surface of the second mounting mem-
ber,
the first connector having a second height when
the first adapter and the second adapter are cou-
pled to the first connector, the second height be-
ing greater than the first height.

7. The apparatus of claim 1, wherein:

the first mounting member(240) of the first con-
nector (152) is configured to be received within

a first opening (244) defined in a support mem-
ber, the second mounting member (244) of the
first connector is configured to be received within
a second opening defined in the support mem-
ber,
the third mounting member (240) of the second
connector (152) is configured to be received
within the first opening of the support member,
the fourth mounting member (240) of the second
connector (152) is configured to be received
within the second opening of the support mem-
ber, the support member configured to maintain
the first connector coupled to the second con-
nector.

8. The apparatus of claim 1, wherein the first circuit
board (156) has a first side, a second side opposite
the first side, a first end and a second end opposite
the first end, the first side and the second side each
being different from the first end and the second end,
the apparatus further comprising:

a third connector (152) mounted to one of the
first side and the second side of the first circuit
board,
the first connector (152) mounted to one of the
first end and the second end of the first circuit
board,
the first connector including at least one conduc-
tor configured to engage a conductor on the sec-
ond connector (152) mounted to the second cir-
cuit board (156), the third connector including at
least one conductor configured to engage a con-
ductor on a connector coupled to a third circuit
board.

9. The apparatus of claim 8, wherein the first mounting
member(240) of the first connector (152) is config-
ured to be received within a first opening (244) from
a plurality of openings defined in a mounting board
(148), the second mounting member (240) of the first
connector is configured to be received within a sec-
ond opening (242) from a plurality of openings de-
fined in the mounting board, the third mounting mem-
ber (240) of the second connector (152) is configured
to be received within the first opening (244) from the
plurality of openings defined in the mounting board,
the fourth mounting member (240) of the second
connector is configured to be received within the sec-
ond opening from the plurality of openings defined
in the mounting board.

10. The apparatus of claim 8, further comprising:

a mounting board (148) having a first side de-
fining a plurality of openings (244),
the first mounting member (240) and the second
mounting member (240) of the first connector
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(152) and the third mounting member (240) and
the fourth mounting member (240) of the second
connector (152) are each configured to be re-
movably coupled to the first side of the mounting
board,
the second side of the mounting board config-
ured to be removably coupled to a LEGO® build-
ing block system.

11. The apparatus of claim 8, wherein each of the first
mounting member (240) and the second mounting
member (240) of the first connector (152) are con-
figured to be received within a different opening (244)
defined in a mounting board (148), the apparatus
further comprising:

a first adapter configured to be coupled to a bot-
tom surface of the first mounting member of the
first connector; and
a second adapter configured to be coupled to a
bottom surface of the second mounting member
of the first connector,
the first connector having a second height when
the first adapter and the second adapter are cou-
pled to the first connector, the second height be-
ing greater than the first height.

12. The apparatus of claim 8, wherein the second circuit
board (156) includes a first end opposite a second
end, the second connector (152) mounted to the first
end of the second circuit board (156), the apparatus
further comprising:

a fourth connector (152) mounted to the second
end of the second circuit board, the fourth con-
nector of the second circuit board including a
fifth mounting member (240) and a sixth mount-
ing member (240),
the third mounting member (240) of the second
connector (152) configured to be received within
a first opening (244) from a plurality of openings
defined in a mounting board (148) and the fourth
mounting member (240) of the second connec-
tor configured to be received within a second
opening from the plurality of openings to remov-
ably couple the second circuit board to the
mounting board,
the fifth mounting member (240) of the fourth
connector (152) mounted to the second circuit
board configured to be received within a third
opening (244) from the plurality of openings and
the sixth mounting member (240) of the fourth
connector mounted to the second circuit board
configured to be received within a fourth opening
from the plurality of openings to removably cou-
ple the second circuit board to the mounting
board.

13. The apparatus of claim 8, wherein the at least one
conductor of the first connector (152) has an engage-
ment portion configured to engage the conductor on
the second connector (152) of the second circuit
board (156), and a coupling portion monolithically
formed with the engagement portion.

14. The apparatus of claim 1, wherein the first connector
(152) and the second connector (152) each includes
a housing having a first housing portion coupled to
a second housing portion, the housing of the first
connector mounted to the first circuit board (156) and
including the side surface of the first connector, the
housing of the second connector mounted to the sec-
ond circuit board (156) and including the side surface
of the second connector.

15. The apparatus of claim 1, further comprising:
a first magnet and a second magnet each extending
from the side surface of the first connector (152) and
a third magnet and a fourth magnet each extending
from the side surface of the second connector (152),
the first magnet and the second magnet configured
to engage the third magnet and the fourth magnet,
respectively, when the first connector is removably
coupled to the second connector.

16. The apparatus of claim 1, wherein:

the first connector (152) includes a first housing
including an outermost surface that includes the
side surface of the first connector, and at least
one conductor extending from the side surface
of the first connector,
the second connector (152) includes a second
housing including an outermost surface that in-
cludes the side surface of the second connector,
and at least one conductor extending from the
side surface of the second connector, the at
least one conductor of the first connector con-
figured to engage the at least one conductor of
the second connector when the first connector
is removably coupled to the second connector.

Patentansprüche

1. Vorrichtung, umfassend:

eine erste Leiterplatte (156);
einen ersten Anschluss (152), der an der ersten
Leiterplatte angebracht ist, wobei der erste An-
schluss eine Seitenfläche aufweist;
eine zweite Leiterplatte (156); und
einen zweiten Anschluss (152), der an der zwei-
ten Leiterplatte angebracht ist, wobei der zweite
Anschluss eine Seitenfläche aufweist, wobei der
zweite Anschluss ausgelegt ist, um entfernbar
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und direkt mit dem ersten Anschluss verbunden
zu werden, sodass die Seitenfläche des ersten
Anschlusses und die Seitenfläche des zweiten
Anschlusses im Wesentlichen auf derselben
Ebene ausgerichtet sind und aneinander an-
grenzen,
wobei der erste Anschluss ein erstes Anbrin-
gungselement (240) und ein zweites Anbrin-
gungselement beinhaltet, die jeweils ausgelegt
sind, um eine komplementär geformte Öffnung
aus einer Vielzahl von Öffnungen (244) definiert
durch eine Anbringungsplatte (148) in Eingriff
zu nehmen, um den ersten Anschluss entfern-
bar mit der Anbringungsplatte zu verbinden, wo-
bei der zweite Anschluss ein drittes Anbrin-
gungselement (240) und ein viertes Anbrin-
gungselement (240) beinhaltet, die jeweils aus-
gelegt sind, um eine komplementär geformte
Öffnung aus der Vielzahl von Öffnungen defi-
niert durch die Anbringungsplatte in Eingriff zu
nehmen, um den zweiten Anschluss entfernbar
mit der Anbringungsplatte zu verbinden.

2. Vorrichtung nach Anspruch 1, wobei der erste An-
schluss (152) zumindest einen Leiter (168) beinhal-
tet, der ausgelegt ist, um einen Leiter (168) des zwei-
ten Anschlusses in Eingriff zu nehmen, wenn der
erste Anschluss entfernbar mit dem zweiten An-
schluss verbunden ist.

3. Vorrichtung nach Anspruch 1, wobei die Seitenflä-
che des ersten Anschlusses (152) und die Seiten-
fläche des zweiten Anschlusses (158) jeweils einen
ersten länglichen Abschnitt, der sich in einer verti-
kalen Richtung erstreckt, und einen zweiten längli-
chen Abschnitt, der sich in einer horizontalen Rich-
tung erstreckt, beinhalten, wobei der erste längliche
Abschnitt des ersten Anschlusses ausgelegt ist, um
den ersten länglichen Abschnitt des zweiten An-
schlusses zu kontaktieren, wobei der zweite längli-
che Abschnitt des ersten Anschlusses ausgelegt ist,
um den zweiten länglichen Abschnitt des zweiten
Anschlusses zu kontaktieren, wenn der erste An-
schluss mit dem zweiten Anschluss verbunden ist.

4. Vorrichtung nach Anspruch 1, ferner umfassend:

eine Anbringungsplatte (148), die eine erste Sei-
te aufweist, die eine Vielzahl von Öffnungen
(244) definiert,
wobei das erste Anbringungselement (240) und
das zweite Anbringungselement (240) des ers-
ten Anschlusses (152) und das dritte Anbrin-
gungselement (240) und das vierte Anbrin-
gungselement des zweiten Anschlusses (152)
jeweils ausgelegt sind, um entfernbar mit der
ersten Seite der Anbringungsplatte verbunden
zu werden,

wobei die zweite Seite der Anbringungsplatte
ausgelegt ist, um entfernbar mit einem LEGO®-
Baublocksystem verbunden zu werden.

5. Vorrichtung nach Anspruch 1, wobei das erste An-
bringungselement (240) des ersten Anschlusses
(152) ausgelegt ist, um innerhalb einer ersten Öff-
nung (244) aus einer Vielzahl von Öffnungen (244)
definiert in einer Anbringungsplatte (148) aufgenom-
men zu werden, wobei das zweite Anbringungsele-
ment (240) des ersten Anschlusses ausgelegt ist,
um innerhalb einer zweiten Öffnung aus der Vielzahl
von Öffnungen definiert in der Anbringungsplatte
aufgenommen zu werden, um die erste Leiterplatte
entfernbar mit der Anbringungsplatte (152) zu ver-
binden,
wobei das dritte Anbringungselement (240) des
zweiten Anschlusses (152) ausgelegt ist, um inner-
halb der ersten Öffnung (244) in der Anbringungs-
platte aufgenommen zu werden, wobei das vierte
Anbringungselement (240) des zweiten Anschlus-
ses ausgelegt ist, um innerhalb der zweiten Öffnung
in der Anbringungsplatte aufgenommen zu werden,
um die zweite Leiterplatte entfernbar mit der Anbrin-
gungsplatte zu verbinden.

6. Vorrichtung nach Anspruch 1, wobei der erste An-
schluss (152) eine erste Höhe aufweist, wobei das
erste Anbringungselement (240) und das zweite An-
bringungselement (240) jeweils ausgelegt sind, um
innerhalb einer anderen Öffnung (244) definiert in
einer Anbringungsplatte (148) aufgenommen zu
werden, wobei die Vorrichtung ferner Folgendes um-
fasst:

einen ersten Adapter, der ausgelegt ist, um mit
einer Bodenfläche des ersten Anbringungsele-
ments (240) verbunden zu werden; und
einen zweiten Adapter, der ausgelegt ist, um mit
einer Bodenfläche des zweiten Anbringungse-
lements verbunden zu werden,
wobei der erste Anschluss eine zweite Höhe auf-
weist, wenn der erste Adapter und der zweite
Adapter mit dem ersten Anschluss verbunden
sind, wobei die zweite Höhe höher als die erste
Höhe ist.

7. Vorrichtung nach Anspruch 1, wobei:

das erste Anbringungselement (240) des ersten
Anschlusses (152) ausgelegt ist, um innerhalb
einer ersten Öffnung (244) definiert in einem
Stützelement aufgenommen zu werden, wobei
das zweite Anbringungselement (244) des ers-
ten Anschlusses ausgelegt ist, um innerhalb ei-
ner zweiten Öffnung definiert in dem Stützele-
ment aufgenommen zu werden,
das dritte Anbringungselement (240) des zwei-
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ten Anschlusses (152) ausgelegt ist, um inner-
halb der ersten Öffnung des Stützelements auf-
genommen zu werden, wobei das vierte Anbrin-
gungselement (240) des zweiten Anschlusses
(152) ausgelegt ist, um innerhalb der zweiten
Öffnung des Stützelements aufgenommen zu
werden, wobei das Stützelement ausgelegt ist,
um den ersten Anschluss mit dem zweiten An-
schluss verbunden zu halten.

8. Vorrichtung nach Anspruch 1, wobei die erste Lei-
terplatte (156) eine erste Seite, eine zweite Seite ge-
genüber der ersten Seite, ein erstes Ende und ein
zweites Ende gegenüber dem ersten Ende aufweist,
wobei sich die erste Seite und die zweite Seite je-
weils von dem ersten Ende und dem zweiten Ende
unterscheiden, wobei die Vorrichtung ferner Folgen-
des umfasst:

einen dritten Anschluss (152), der an einer von
der ersten Seite und der zweiten Seite der ersten
Leiterplatte angebracht ist,
den ersten Anschluss (152), der an einem von
dem ersten Ende und dem zweiten Ende der
ersten Leiterplatte angebracht ist,
wobei der erste Anschluss zumindest einen Lei-
ter beinhaltet, der ausgelegt ist, um einen Leiter
an dem zweiten Anschluss (152), der an der
zweiten Leiterplatte (156) angebracht ist, in Ein-
griff zu nehmen, wobei der dritte Anschluss zu-
mindest einen Leiter beinhaltet, der ausgelegt
ist, um einen Leiter an einem Anschluss, der mit
einer dritten Leiterplatte verbunden ist, in Ein-
griff zu nehmen.

9. Vorrichtung nach Anspruch 8, wobei das erste An-
bringungselement (240) des ersten Anschlusses
(152) ausgelegt ist, um innerhalb einer ersten Öff-
nung (244) aus einer Vielzahl von Öffnungen defi-
niert in einer Anbringungsplatte (148) aufgenommen
zu werden, wobei das zweite Anbringungselement
(240) des ersten Anschlusses ausgelegt ist, um in-
nerhalb einer zweiten Öffnung (242) aus einer Viel-
zahl von Öffnungen definiert in der Anbringungsplat-
te aufgenommen zu werden, wobei das dritte An-
bringungselement (240) des zweiten Anschlusses
(152) ausgelegt ist, um innerhalb der ersten Öffnung
(244) aus der Vielzahl von Öffnungen definiert in der
Anbringungsplatte aufgenommen zu werden, wobei
das vierte Anbringungselement (240) des zweiten
Anschlusses ausgelegt ist, um innerhalb der zweiten
Öffnung aus der Vielzahl von Öffnungen definiert in
der Anbringungsplatte aufgenommen zu werden.

10. Vorrichtung nach Anspruch 8, ferner umfassend:

eine Anbringungsplatte (148), die eine erste Sei-
te aufweist, die eine Vielzahl von Öffnungen

(244) definiert,
wobei das erste Anbringungselement (240) und
das zweite Anbringungselement (240) des ers-
ten Anschlusses (152) und das dritte Anbrin-
gungselement (240) und das vierte Anbrin-
gungselement (240) des zweiten Anschlusses
(152) jeweils ausgelegt sind, um entfernbar mit
der ersten Seite der Anbringungsplatte verbun-
den zu werden,
wobei die zweite Seite der Anbringungsplatte
ausgelegt ist, um entfernbar mit einem LEGO®-
Baublocksystem verbunden zu werden.

11. Vorrichtung nach Anspruch 8, wobei jedes von dem
ersten Anbringungselement (240) und dem zweiten
Anbringungselement (240) des ersten Anschlusses
(152) ausgelegt sind, um innerhalb einer anderen
Öffnung (244) definiert in einer Anbringungsplatte
(148) aufgenommen zu werden, wobei die Vorrich-
tung ferner Folgendes umfasst:

einen ersten Adapter, der ausgelegt ist, um mit
einer Bodenfläche des ersten Anbringungsele-
ments des ersten Anschlusses verbunden zu
werden; und
einen zweiten Adapter, der ausgelegt ist, um mit
einer Bodenfläche des zweiten Anbringungse-
lements des ersten Anschlusses verbunden zu
werden,
wobei der erste Anschluss eine zweite Höhe auf-
weist, wenn der erste Adapter und der zweite
Adapter mit dem ersten Anschluss verbunden
sind, wobei die zweite Höhe höher als die erste
Höhe ist.

12. Vorrichtung nach Anspruch 8, wobei die zweite Lei-
terplatte (156) ein erstes Ende gegenüber einem
zweiten Ende beinhaltet, wobei der zweite An-
schluss (152) an dem ersten Ende der zweiten Lei-
terplatte (156) angebracht ist, wobei die Vorrichtung
ferner Folgendes umfasst:

einen vierten Anschluss (152), der an dem zwei-
ten Ende der zweiten Leiterplatte angebracht ist,
wobei der vierte Anschluss der zweiten Leiter-
platte ein fünftes Anbringungselement (240) und
ein sechstes Anbringungselement (240) bein-
haltet,
wobei das dritte Anbringungselement (240) des
zweiten Anschlusses (152) ausgelegt ist, um in-
nerhalb einer ersten Öffnung (244) aus einer
Vielzahl von Öffnungen definiert in einer Anbrin-
gungsplatte (148) aufgenommen zu werden und
das vierte Anbringungselement (240) des zwei-
ten Anschlusses ausgelegt ist, um innerhalb ei-
ner zweiten Öffnung aus der Vielzahl von Öff-
nungen aufgenommen zu werden, um die zwei-
te Leiterplatte entfernbar mit der Anbringungs-

33 34 



EP 2 888 019 B1

19

5

10

15

20

25

30

35

40

45

50

55

platte zu verbinden,
wobei das fünfte Anbringungselement (240) des
vierten Anschlusses (152) an der zweiten Lei-
terplatte angebracht ist, ausgelegt, um inner-
halb einer dritten Öffnung (244) aus der Vielzahl
von Öffnungen aufgenommen zu werden und
das sechste Anbringungselement (240) des
vierten Anschlusses an der zweiten Leiterplatte
angebracht ist, ausgelegt, um innerhalb einer
vierten Öffnung aus der Vielzahl von Öffnungen
aufgenommen zu werden, um die zweite Leiter-
platte entfernbar mit der Anbringungsplatte zu
verbinden.

13. Vorrichtung nach Anspruch 8, wobei der zumindest
eine Leiter des ersten Anschlusses (152) einen Ein-
griffsabschnitt aufweist, der ausgelegt ist, um den
Leiter an dem zweiten Anschluss (152) der zweiten
Leiterplatte (156) in Eingriff zu nehmen, und einen
Verbindungsabschnitt, der monolithisch mit dem
Eingriffsabschnitt gebildet ist.

14. Vorrichtung nach Anspruch 1, wobei der erste An-
schluss (152) und der zweite Anschluss (152) jeweils
ein Gehäuse beinhalten, das einen ersten Gehäu-
seabschnitt verbunden mit einem zweiten Gehäuse-
abschnitt aufweist, wobei das Gehäuse des ersten
Anschlusses an der ersten Leiterplatte (156) ange-
bracht ist und die Seitenfläche des ersten Anschlus-
ses beinhaltet, wobei das Gehäuse des zweiten An-
schlusses an der zweiten Leiterplatte (156) ange-
bracht ist und die Seitenfläche des zweiten An-
schlusses beinhaltet.

15. Vorrichtung nach Anspruch 1, ferner umfassend:
einen ersten Magneten und einen zweiten Magne-
ten, die sich jeweils von der Seitenfläche des ersten
Anschlusses (152) erstrecken, und einen dritten Ma-
gneten und einen vierten Magneten, die sich jeweils
von der Seitenfläche des zweiten Anschlusses (152)
erstrecken, wobei der erste Magnet und der zweite
Magnet ausgelegt sind, um jeweils den dritten Ma-
gneten und den vierten Magneten in Eingriff zu neh-
men, wenn der erste Anschluss entfernbar mit dem
zweiten Anschluss verbunden ist.

16. Vorrichtung nach Anspruch 1, wobei:
der erste Anschluss (152) ein erstes Gehäuse bein-
haltet, das eine äußerste Fläche beinhaltet, die die
Seitenfläche des ersten Anschlusses beinhaltet, und
zumindest einen Leiter, der sich von der Seitenfläche
des ersten Anschlusses erstreckt,
der zweite Anschluss (152) ein zweites Gehäuse be-
inhaltet, das eine äußerste Fläche beinhaltet, die die
Seitenfläche des zweiten Anschlusses beinhaltet,
und zumindest einen Leiter, der sich von der Seiten-
fläche des zweiten Anschlusses erstreckt, wobei der
zumindest eine Leiter des ersten Anschlusses aus-

gelegt ist, um den zumindest einen Leiter des zwei-
ten Anschlusses in Eingriff zu nehmen, wenn der
erste Anschluss entfernbar mit dem zweiten An-
schluss verbunden ist.

Revendications

1. Appareil, comprenant :

une première carte de circuit (156) ;
un premier connecteur (152) monté sur la pre-
mière carte de circuit, le premier connecteur pré-
sentant une surface latérale ;
une deuxième carte de circuit (156) ; et
un deuxième connecteur (152) monté sur la
deuxième carte de circuit, le deuxième connec-
teur présentant une surface latérale, le deuxiè-
me connecteur étant conçu pour être accouplé
de manière amovible et directe au premier con-
necteur de sorte que la surface latérale du pre-
mier connecteur et la surface latérale du deuxiè-
me connecteur soient alignées sensiblement
dans le même plan contigus l’un contre l’autre,
caractérisé par
le premier connecteur comprenant un premier
élément de montage (240) et un deuxième élé-
ment de montage, chacun étant conçu pour être
en prise avec une ouverture de forme complé-
mentaire parmi une pluralité d’ouvertures (244)
définies par une plaque de montage (148) pour
accoupler de manière amovible le premier con-
necteur à la plaque de montage, le deuxième
connecteur comprenant un troisième élément
de montage (240) et un quatrième élément de
montage (240), dont chacun est conçu pour être
en prise avec une ouverture de forme complé-
mentaire parmi la pluralité d’ouvertures définies
par la plaque de montage pour accoupler de ma-
nière amovible le deuxième connecteur à la pla-
que de montage.

2. Appareil selon la revendication 1, dans lequel le pre-
mier connecteur (152) comprend au moins un con-
ducteur (168) conçu pour venir en prise avec un con-
ducteur (168) du deuxième connecteur quand le pre-
mier connecteur est accouplé de manière amovible
au deuxième connecteur.

3. Appareil selon la revendication 1, dans lequel la sur-
face latérale du premier connecteur (152) et la sur-
face latérale du deuxième connecteur (158) com-
prennent chacune une première partie allongée
s’étendant dans une direction verticale et une
deuxième partie allongée s’étendant dans une direc-
tion horizontale, la première partie allongée du pre-
mier connecteur étant conçue pour venir en contact
avec la première partie allongée du deuxième con-
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necteur, la seconde partie allongée du premier con-
necteur étant conçue pour venir en contact avec la
seconde partie allongée du deuxième connecteur
quand le premier connecteur est accouplé au
deuxième connecteur.

4. Appareil selon la revendication 1, comprenant en
outre :

une plaque de montage (148) présentant un pre-
mier côté définissant une pluralité d’ouvertures
(244),
le premier élément de montage (240) et le
deuxième élément de montage (240) du premier
connecteur (152) et le troisième élément de
montage (240) du quatrième élément de mon-
tage du deuxième connecteur (152) étant cha-
cun conçu pour être accouplé de manière amo-
vible au premier côté de la plaque de montage,
le second côté de la plaque de montage étant
conçu pour être accouplé de manière amovible
à un système de briques de construction de type
LEGO®.

5. Appareil selon la revendication 1, dans lequel le pre-
mier élément de montage (240) du premier connec-
teur (152) est conçu pour être reçu dans une pre-
mière ouverture (244) à partir d’une pluralité d’ouver-
tures (244) définies dans une plaque de montage
(148), où le deuxième élément de montage (240) du
premier connecteur est conçu pour être reçu dans
une deuxième ouverture parmi la pluralité d’ouver-
tures définies dans la plaque de montage pour ac-
coupler de manière amovible la première carte de
circuit à la plaque de montage (152),
le troisième élément de montage (240) du deuxième
connecteur (152) étant conçu pour être reçu dans la
première ouverture (244) dans la plaque de monta-
ge, le quatrième élément de montage (240) du
deuxième connecteur étant conçu pour être reçu
dans la deuxième ouverture dans la plaque de mon-
tage pour accoupler de manière amovible la deuxiè-
me carte de circuit à la plaque de montage.

6. Appareil selon la revendication 1, dans lequel le pre-
mier connecteur (152) présente une première hau-
teur, le premier élément de montage (240) et le
deuxième élément de montage (240) étant chacun
conçu pour être reçu dans une ouverture différente
(244) définie dans une plaque de montage (148),
l’appareil comprenant en outre :

un premier adaptateur conçu pour être accouplé
à une surface inférieure du premier élément de
montage (240) ; et
un second adaptateur conçu pour être accouplé
à une surface inférieure du deuxième élément
de montage,

le premier connecteur présentant une seconde
hauteur quand le premier adaptateur et le se-
cond adaptateur sont accouplés au premier con-
necteur, la seconde hauteur étant supérieure à
la première hauteur.

7. Appareil selon la revendication 1, dans lequel :

le premier élément de montage (240) du premier
connecteur (152) est conçu pour être reçu avec
une première ouverture (244) définie dans un
élément de soutien, le deuxième élément de
montage (244) du premier connecteur est conçu
pour être reçu dans une deuxième ouverture dé-
finie dans l’élément de soutien,
le troisième élément de montage (240) du
deuxième connecteur (152) est conçu pour être
reçu dans la première ouverture de l’élément de
soutien, le quatrième élément de montage (240)
du deuxième connecteur (152) est conçu pour
être reçu dans la deuxième ouverture de l’élé-
ment de soutien, l’élément de soutien est conçu
pour maintenir le premier connecteur accouplé
au deuxième connecteur.

8. Appareil selon la revendication 1, dans lequel la pre-
mière carte de circuit (156) présente un premier côté,
un second côté opposé au premier côté, une pre-
mière extrémité et une seconde extrémité opposée
à la première extrémité, le premier côté et le second
côté étant chacun différent de la première extrémité
et de la seconde extrémité, l’appareil comprenant en
outre :

un troisième connecteur (152) monté soit au pre-
mier côté soit au second côté de la première
carte de circuit,
le premier connecteur (152) monté soit à la pre-
mière extrémité soit à la seconde extrémité de
la première carte de circuit,
le premier connecteur comprenant au moins un
conducteur conçu pour venir en prise avec un
conducteur sur le deuxième connecteur (152)
monté à la deuxième carte de circuit (156), le
troisième connecteur comprenant au moins un
conducteur conçu pour venir en prise avec un
conducteur sur un connecteur accouplé à une
troisième carte de circuit.

9. Appareil selon la revendication 8, dans lequel le pre-
mier élément de montage (240) du premier connec-
teur (152) est conçu pour être reçu dans une pre-
mière ouverture (244) à partir d’une pluralité d’ouver-
tures définies dans une plaque de montage (148),
où le deuxième élément de montage (240) du pre-
mier connecteur est conçu pour être reçu dans une
deuxième ouverture (242) à partir d’une pluralité
d’ouvertures définies dans la plaque de montage, où
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le troisième élément de montage (240) du deuxième
connecteur (152) est conçu pour être reçu dans la
première ouverture (244) à partir de la pluralité
d’ouvertures définies dans la plaque de montage et
où le quatrième élément de montage (240) est conçu
pour être reçu dans la deuxième ouverture parmi la
pluralité d’ouvertures définies dans la plaque de
montage.

10. Appareil selon la revendication 8, comprenant en
outre :

une plaque de montage (148) présentant un pre-
mier côté définissant une pluralité d’ouvertures
(244),
le premier élément de montage (240) et le
deuxième élément de montage (240) du premier
connecteur (152) et le troisième élément de
montage (240) et le quatrième élément de mon-
tage (240) du deuxième connecteur (152) sont
chacun conçus pour être accouplés de manière
amovible au premier côté de la plaque de mon-
tage,
le second côté de la plaque de montage conçu
pour être accouplé de manière amovible à un
système de briques de constitution de type LE-
GO®.

11. Appareil selon la revendication 8, dans lequel cha-
cun parmi le premier élément de montage (240) et
le deuxième élément de montage (240) du premier
connecteur (152) sont conçus pour être reçus dans
une ouverture différente (244) définie dans une pla-
que de montage (148), l’appareil comprenant en
outre :

un premier adaptateur conçu pour être accouplé
à une surface inférieure du premier élément de
montage du premier connecteur ; et
un second adaptateur conçu pour être accouplé
à une surface inférieure du deuxième élément
de montage du premier connecteur,
le premier connecteur présentant une seconde
hauteur quand le premier adaptateur et le se-
cond adaptateur sont accouplés au premier con-
necteur, la seconde hauteur étant supérieure à
la première hauteur.

12. Appareil selon la revendication 8, dans lequel la
deuxième carte de circuit (156) comprend une pre-
mière extrémité opposée à une seconde extrémité,
le deuxième connecteur (152) monté à la première
extrémité de la deuxième carte de circuit (156), l’ap-
pareil comprenant en outre :

un quatrième connecteur (152) monté à la se-
conde extrémité de la deuxième carte de circuit,
le quatrième connecteur de la deuxième carte

de circuit comprenant un cinquième élément de
montage (240) et un sixième élément de mon-
tage (240),
le troisième élément de montage (240) du
deuxième connecteur (152) conçu pour être re-
çu dans une première ouverture (244) parmi une
pluralité d’ouvertures définies dans une plaque
de montage (148) et le quatrième élément de
montage (240) du deuxième connecteur conçu
pour être reçu dans une deuxième ouverture
parmi la pluralité d’ouvertures pour accoupler
de manière amovible la deuxième carte de cir-
cuit à la plaque de montage,
le cinquième élément de montage (240) du qua-
trième connecteur (152) monté à la deuxième
carte de circuit conçue pour être reçue dans une
troisième ouverture (244) parmi la pluralité
d’ouvertures et le sixième élément de montage
(240) du quatrième connecteur monté à la
deuxième carte de circuit conçue pour être re-
çue dans une quatrième ouverture à partir de la
pluralité d’ouvertures pour accoupler de maniè-
re amovible la deuxième carte de circuit à la pla-
que de montage.

13. Appareil selon la revendication 8, dans lequel au
moins un conducteur du premier connecteur (152)
présente une partie de mise en prise conçue pour
mettre en prise le conducteur sur le deuxième con-
necteur (152) de la deuxième carte de circuit (156),
et une partie d’accouplement formée de manière mo-
nolithique avec la partie de mise en prise.

14. Appareil selon la revendication 1, dans lequel le pre-
mier connecteur (152) et le deuxième connecteur
(152) comprennent chacun un boîtier comportant
une première partie de logement et une deuxième
partie de logement, le boîtier du premier connecteur
étant monté à la première carte de circuit (156) et
comprenant la surface latérale du premier connec-
teur, le boîtier du deuxième connecteur étant monté
à la deuxième carte de circuit (156) et comprenant
la surface latérale du deuxième connecteur.

15. Appareil selon la revendication 1, comprenant en
outre :
un premier aimant et un deuxième aimant, chacun
s’étendant à partir de la surface latérale du premier
connecteur (152), et un troisième aimant et un qua-
trième aimant dont chacun s’étend à partir de la sur-
face latérale du deuxième connecteur (152), le pre-
mier aimant et le deuxième aimant étant conçus pour
venir en prise avec le troisième aimant et avec le
quatrième aimant, respectivement, quand le premier
connecteur est accouplé de manière amovible avec
le deuxième connecteur.

16. Appareil selon la revendication 1, dans lequel :
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le premier connecteur (152) comprend un pre-
mier boîtier contenant une surface extérieure
qui comprend la surface latérale du premier con-
necteur, et au moins un conducteur s’étendant
à partir de la surface latérale du premier con-
necteur,
le deuxième connecteur (152) comprend un
deuxième boîtier contenant une surface exté-
rieure qui comprend la surface latérale du
deuxième connecteur, et au moins un conduc-
teur s’étendant à partir de la surface latérale du
second conducteur, l’au moins un conducteur
du premier connecteur étant conçu pour venir
en prise avec l’au moins un conducteur du
deuxième connecteur quand le premier connec-
teur est accouplé de manière amovible au
deuxième connecteur.
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