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(57) A modular switch for opening/closing an electric
circuit, comprises a control unit (2) having a box-like case
(3) that houses at least two mutually movable electric
contacts, an actuator (4) adapted to be actuated from the
outside to interact with the movable contacts and pro-
mote the opening/closing of the circuit, a first connecting
device (5) having a first connector (7) adapted for con-
nection to the external circuit; means (9, 10) for electric
connection of the first connector (7) with the contacts.
The electric connection means (9, 10) comprise a first
interface member (9) of predetermined shape associated
with the control unit (2) and a second interface member
(10) associated with the first connecting device (5), and
whose shape mates the one of the first interface member
(9), for removable and modular coupling therewith irre-
spective of the shape and/or direction of said first con-
nector (9). A kit for modular assembly of a switch.

Modular switch and kit for the assembling thereof
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Description

Field of the invention

[0001] The present invention generally finds applica-
tion in the field of electric devices and particularly relates
to a modular switch having a multipole connector or the
like.

[0002] The invention further relates to a kit for modular
assembly of a switch having a multipole connector.

Background art

[0003] Prewired switches are known, consisting of a
box-like case that houses one or more pairs of electric
contacts having electric cables connected therewith for
connection of the switch to a power consuming unit.
[0004] EP1304710 also discloses such a modular
prewired switch, consisting of a case that houses the
electric contacts and with a prewired connection module
removably connected thereto.

[0005] Thelatteris equipped with a plurality of first met-
al connection elements, which are adapted to engage
corresponding second metal elements to establish an
electric connection between the cables and the contacts
held in the case.

[0006] Thus, whenever a switch replacement is need-
ed, the only part to be replaced will be the case, with no
disconnection of the power-consuming units.

[0007] Switches are also known which have an AMP
or multipole threaded output connector, either of male or
female type, which is adapted to be connected to a pow-
er-consuming unit having a similar input multipole con-
nector, of female or male type respectively.

[0008] One of the main drawbacks of this particular
type of switches is that the connector is stationary relative
to the case.

[0009] As a result, for each application, the whole
switch has to be placed with its connector appropriately
oriented according to the position of the connector of the
power consuming unit to be connected.

[0010] In an attempt to at least partially obviate the
above drawbacks, switches with multipole connectors
have been provided, in which the connector is mounted
in such a manner as to be able to rotate relative to the
box-like case, but be still integral therewith.

[0011] Nevertheless, these switches provide a con-
nector that can be still oriented less than needed.
[0012] Furthermore, in case of failure of any compo-
nent, the entire switch must be replaced.

Disclosure of the invention

[0013] The object of the present invention is to over-
come the above drawbacks, by providing a modular
switch of simple and inexpensive construction.

[0014] Anparticularobjectisto provide a modular switch
that can be simply and conveniently adapted to particular
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applications.

[0015] Aparticularobjectisto provide a modular switch
with a connector that can be easily assembled and con-
figured according to the position of the input of the electric
circuit to be served.

[0016] Another object of the presentinventionis to pro-
vide a modular switch whose components may be re-
placed without disconnecting the power consuming unit
being served.

[0017] Yetanother objectis to provide a kit for modular
assembly of a switch that affords simple and fast cus-
tomized configuration of the switch, while reducing man-
ufacturing and storage costs, as well as purchase costs
for the final user.

[0018] These and other objects, as more clearly ex-
plained below, are fulfilled by a modular switch as defined
in claim 1, which comprises a control unit having a box-
like case that houses at least two mutually movable elec-
tric contacts designed for connection to an external elec-
tric circuit, an actuator adapted associated with said case
and adapted to be actuated from the outside to interact
with said movable contacts and promote the opening/
closing of the circuit, a first connecting device having a
first connector adapted for connection to the external cir-
cuit; means for electric connection of said first connector
with said contacts.

[0019] The switchis characterized in that the electric
connection meansinclude afirstinterface member of pre-
determined shape, which is associated with the control
unit and a second interface member, which is associated
with the first connecting device.

[0020] The second interface member has a shape that
mates the shape of the first interface member for remov-
able and modular coupling thereto irrespective of the
shape and/or direction of the first connector.

[0021] Due to this feature of the invention, the switch
may be simply and quickly assembled and configured by
the final user him/herself as needed.

[0022] Particularly, the user may replace the first con-
necting device with another device having its connector
with an orientation other than that of the connector of the
device that has been replaced, or a connector of different
type or having a different number of connecting pins, to
adapt it to the position and/or type of the power consum-
ing unit that is served by the electric circuit to be control-
led.

[0023] Alternatively, the control unit may be also ad-
vantageously replaced with another identical control unit,
in case of failure, or with a different control unit if the
electric circuit/s of the power consuming unit being
served is required to be controlled in a different manner.
[0024] In a further aspect, the invention relates to a kit
for modular assembly of a switch as defined in claim 9.
[0025] This aspect of the invention will allow a final
user to assemble different types of switches according
to the particular needs, or to replace one of its compo-
nents without having to purchase an entire switch every
time.
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[0026] Likewise, in the manufacturing process, a
smaller number of control units may be provided, as com-
pared to the overall number of connecting devices, which
will provide considerable savings and a considerably sim-
plified management of manufacturing and inventory.
[0027] Advantageous embodiments of the assembly
are defined by the dependent claims.

Brief description of the drawings

[0028] Further features and advantages of the inven-
tion will become more apparent upon reading the follow-
ing detailed description of a few preferred non exclusive
embodiments of a modular switch and a kit for assembly
thereof according to the present invention, which are de-
scribed by way of a non limiting example with the help of
the accompanying drawings in which:

FIG. 1 is a perspective view of a switch of the inven-
tion according to a preferred, non exclusive embod-
iment;

FIG. 2 is a first perspective and partially exploded
view of the switch of FIG. 1;

FIG. 3is asecond perspective and partially exploded
view of the switch of FIG. 1;

FIG. 4 is an exploded perspective view of a detail of
the switch of Fig. 1;

FIG. 5 is a top view of the detail of Fig. 4;

FIG. 6 is a front view of the detail of Fig. 4;

FIG. 7 is a side view of the detail of Fig. 4;

FIG. 8 is a perspective view of a kit of the invention;

Detailed description of a preferred embodiment

[0029] Referring to the accompanying figures, a mod-
ular switch of the invention, generally designated by nu-
meral 1, may be used with one or more electric circuits
for control and management of power consuming units
of any kind.

[0030] By way of example and without limitation, the
switch 1, as shown in assembled configuration in Fig. 1,
may be a position switch, possibly prewired.

[0031] Asmore clearly shownin Figs. 2 and 3, a switch
1 of the invention comprises a control unit 2 having a
box-like case 3 with two or more mutually movable elec-
tric contacts held therein, for connection to one or more
electric circuits to be served.

[0032] Inthe present figures, the electric contacts and
their mutual connections are not shown, and will not be
further described hereinafter, as their number and inter-
connections may be selected from the variety of known
solutions generally available for each particular type of
switch, according to the number of power consuming
units to be managed and the ways they are controlled.
[0033] The control unit 2 further houses an actuator 4
that can be actuated from the outside to interact, through
any known type of control mechanism, not shown, with
one or more of the electric contacts.

10

15

20

25

30

35

40

45

50

55

[0034] Thus, the mutual motion of two or more electric
contacts will promote the opening and/or closing of one
or more electric circuits connected to the switch 1.
[0035] The modularswitch 1 also comprises afirst con-
necting device 5 having a containing shell 6 that is adapt-
ed to be secured to the case 3 of the control unit 2.
[0036] The first connecting device 5 is equipped with
a first outer multipole connector 7 that extends out of the
shell 6 in a first predetermined direction X

[0037] The first multipole connector 7 is further con-
nected to the electric contacts through appropriate elec-
tric connection means.

[0038] The first connector 7 may be a common
multipole connector of the externally threaded type, hav-
ing any number of connection pins 8, as shown in Fig. 1,
or may be selected from the various types of commonly
available multipole connectors, e.g. of the AMP type or
the like.

[0039] The first connector 7 may also be of the female
type, if the circuit to be served has an input with a male
connector.

[0040] The electric connection means comprise a first
interface member 9 stably associated with the electric
contacts and electrically connected therewith, and a sec-
ond interface member 10 associated with the first con-
nector 7 and electrically connected with the connection
pins 8 thereof.

[0041] The second interface member 10 may be held
in the shell 6 for removable engagement of the first in-
terface member 9, which may in turn be entirely contained
in the case 3.

[0042] According to a peculiar feature of the invention,
the first and second interface members 9, 10 have pre-
determined relative shapes, for removable and modular
coupling irrespective of the shape and/or the direction of
extension X of the first connector 7.

[0043] According to yet another peculiar aspect of the
invention, means are provided for removable attachment
of the shell 6 to the case 3, which are adapted to allow
removal of the first connecting device 5 from the control
unit 2 and modular replacement thereof with a second
connecting device 5'.

[0044] The shell 6 also allows simple and safe grip of
the relevant connecting device 5 by the user for simpler
removal and replacement.

[0045] The second device 5 may be similar to the first
device 5, i.e. equipped with a second outer connector 7°
extending in a second predetermined direction X', which
may be the same as or different from the first direction X.
[0046] According to yet another alternative configura-
tion, the second connecting device 5, irrespective of the
direction of extension X’ of its outer connector 7’, may
have a third interface member 11, possibly but not nec-
essarily different from the second interface member 10,
whose shape mates the shape of the first interface mem-
ber 9 of the control unit 2 for removable and selective
engagement thereof.

[0047] The modularity of the switch 1 is further in-
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creased by the possibility of connecting any one of the
connecting devices 5, 5" with an additional control unit,
not shown, which differs from the first control unit 2 in
terms of type and/or number of electric contacts, i.e. with
an identical control unit when the first one needs replace-
ment due to a failure.

[0048] Particularly, the additional control unit has afirst
interface member susceptible of interacting with both the
second 10 and the third 11 interface members, but also
with the interface members of further connecting devices,
to ensure electric connection between the contacts and
the outer multipole connectors 7, 77, ....

[0049] In a particular preferred, non limiting configura-
tion of the invention, the first 9 and second interface mem-
bers 10 comprise third 12 and fourth 13 multipole con-
nectors respectively.

[0050] Asshownin Fig. 4, the fourth multipole connec-
tor 13 is of the male type, with a plurality of connection
pins 14 adapted to be fitted into corresponding seats 15
of the third connector 12, which will accordingly be of the
female type.

[0051] The number of seats 15 of the third connector
12 is advantageously greater than the number of pins 14
of the fourth connector 13, so that the third connector 12
may be used with different connecting devices 5, 5, ...
having a different number of pins 14, 14’, for different
interface members.

[0052] It shall be also understood that the interface
members 9, 10 may also have a reversed configuration
with respect to the figures, with the third connector 12 of
male type and the fourth connector 13 of female type.
[0053] Electric continuity between the pins 14 of the
fourth connector 13 and those of the first or second con-
nectors 7, 7’ is ensured by additional conductor elements,
not shown, such as cables or the like, held in the shell 6,
6.

[0054] Removable attachment of the connecting de-
vice 5 to the control unit 2 may be ensured by a specially
shaped spigot 16 integral with one of the case 3 and the
shell 6 and designed to be stably inserted and held in a
matingly shaped cavity 17 formed in the other of the shell
6 and the case 3.

[0055] For instance, as more clearly shown in Figs. 5
to 7, the shell 6 may have a side wall 18 open at its top
and having a specially shaped upper portion 19, slightly
recessed with respect to the rest of the side wall 18 to
define the spigot 16.

[0056] The case 3 may in turn include an outer box-
like body 20 open at its bottom and an entirely closed
inner box-like body 21 holding both the electric contacts
and the mechanisms for controlling them, with the actu-
ator 4 sliding therein.

[0057] The inner body 21 may have such a size as to
define a peripheral groove between its outer side wall 22
and the inner side wall 23 of the outer body 20, which
groove represents the cavity 17 for holding the spigot 16.
[0058] Thus, the switch 1 may be assembled by simply
inserting the spigot 16 into the groove 17.
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[0059] The control unit 2 and the connecting device 5
may be joined together by simple interference of the spig-
ot portion 16 with the groove 17 as well as their respective
interface members 9, 10.

[0060] Nevertheless, for an even more stable attach-
ment, preventing any accidental separtion, the remova-
ble anchor means may comprise one or more screws,
preferably a pair of screws 24, 24’ adapted to be intro-
duced into corresponding pairs of aligned cylindrical
holes 25, 26; 25’, 26’ formed in the shell 6 and the case 3.
[0061] In a preferred aspect of the invention, the cylin-
drical holes 25, 25’ that are formed on the shell 6 are
symmetrical with respect to a center plane & of the con-
necting device 5, which does not necessarily pass
through the direction of extension X of the first connector
7.

[0062] Likewise, the cylindrical holes 26, 26’ that are
formed on the case 6 are symmetrical with respect to a
center plane of the control unit 2, coinciding, in the illus-
trated configurations, with the center plane = of the con-
necting device 5.

[0063] Therefore, with the switch assembled, the
screws 24, 24’ will be located symmetrically with respect
to the center pine &t of the connecting device 5 and/or the
control unit 2.

[0064] In an alternative configuration, not shown, this
is the only type of screw anchor means or the like whereas
no spigot 16 will not be provided.

[0065] Fig. 8 finally shows a particular configuration of
a kit for modular assembly of a switch 1 as described
hereinbefore.

[0066] The kit comprises atleast one control unit 2 with
a box-like case 3 that houses at least two mutually mov-
able electric contacts, adapted for connection to one or
more electric circuits and a plurality of connecting devices
5, &, 5" as described above which are mutually inter-
changeable.

[0067] Each of the connecting devices 5, 5’, 5" has a
containing shell 6, 6’, 6" adapted to be attached to the
case 3 of the control unit 2 and is equipped with its
multipole connector 7, 7°, 7" that extends from the corre-
sponding shell 6, 6°, 6" in its respective predetermined
direction X, X', X".

[0068] Conveniently the connecting devices 5, 5,
5" have respective portions of the anchor means, e.g.
the spigots 16, 16’, 16", that are substantially similar, for
removable and modular attachment of one of these con-
necting devices 5, 5’, 5" at a time to the control unit 2.
[0069] The multipole connectors 7, 7°, 7" may be se-
lected from the group comprising threaded multipole con-
nectors, AMP connectors or the like.

[0070] Advantageously, at least two of the connecting
devices 5, 5, 5" of the plurality have respective outer
connectors 7, 7’, 7" extending in different directions X,
X, X" for highly flexible use of the kit.

[0071] Thekitmay be also integrated with an additional
connecting device 5™ having an output cable 27 instead
of a multipole connector and having, like the others, a
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shell 6" with an anchor spigot 16".

[0072] The kit may also comprise two or more control
units having different numbers of pairs of electric contacts
and/or types of interconnections between such respec-
tive electric contacts.

[0073] The above disclosure clearly shows that the
modular switch and the kit for modular assembly of a
switch of the invention fulfill the intended objects, and
particularly of allowing very simple and quick customized
and flexible configuration of a switch.

[0074] The switch and kit of this invention are suscep-
tible to a number of changes or variants, within the in-
ventive concept disclosed in the appended claims. All
the details thereof may be replaced by other technically
equivalent parts, and the materials may vary depending
on different needs, without departure from the scope of
the invention.

[0075] While the switch and the kit have been de-
scribed with particular reference to the accompanying
figures, the numerals are only used for the sake of a
better intelligibility of the invention and shall not be in-
tended to limit the claimed scope in any manner.

Claims

1. A modular switch, for the opening/closing of at least
one electric circuit, comprising:

- a control unit (2) with a box-like case (3) hous-
ing at least two reciprocally movable electric
contacts connectable to an external electric cir-
cuit;

- an actuator (4) movably housed into said case
(3) and actuatable from the outside for interact-
ing with said contacts and promoting the open-
ing/closing of the circuit;

- a first connecting device (5) having a first
multipolar connector (7) connectable with the
external circuit;

-means (9, 10) for the electric connection of said
first connector (7) with said electric contacts;

characterized in that said electric connection
means (9, 10) comprise a first interface member (9)
of a predetermined shape associated to said electric
contacts and a second interface member (10) asso-
ciated to said first connecting device (5), said second
interface member (10) being of complementary
shaped relative to said first interface member (9) for
removably coupling therewith in a modular fashion
irrespective from the shape and/or the extension of
said first connector (9).

2. Modularswitch asclaimedinclaim 1, characterized
in that said first and said second interface member
(9, 10) comprise internal connectors (12, 13), re-
spectively of male and female type, reciprocally con-

10

15

20

25

30

35

40

45

50

55

nectable.

Modular switch as claimed in claim 2, characterized
in that said female connector (12) comprises a plu-
rality of seats (15) and said male connector (13) com-
prises a plurality of pins (14) insertable into corre-
sponding seats (15).

Modular switch as claimed in claim 2 or 3, charac-
terized in that said first connecting device (5) com-
prises a shell (6) designed for firmly housing one
between said male connector (13) or said female
connector (12) and to allow the grapping of said first
connecting device (5) for its connection with said
control unit (2).

Modular switch as claimed in claim 4, characterized
by comprising means for removably anchoring said
shell (6) to said case (3), said anchoring means com-
prising a shaped clutch (16) solidal with one of said
case (3) and said shell (6), the other of said shell (6)
and said case (3) being provided with a counter-
shaped cavity (17) for housing and holding said
clutch (16).

Modular switch as claimed in claim 5, characterized
in that said shell (6) has an upperly opened side wall
(18) having a shaped upper portion (19) defining said
clutch (16), said case (3) having a downwardly
opened external body (20) and a box-like internal
body (21) housing said electric contacts and dimen-
sioned to delimit a peripheral groove into said case
(3) for defining said cavity (17) for said clutch (16).

Modular switch as claimed in claim 5 or 6, charac-
terized in that said removably anchoring means
comprise atleast one screw (24), preferably a couple
of screws (24, 24’) insertable into corresponding cou-
ples of aligned cylindrical holes (25, 26; 25’, 26’) re-
alized into said shell (6) and into said case (3).

Modular switch as claimed in claim 7, characterized
in that said holes (25, 25’) of said shell (6), respec-
tively said holes (26, 26’) of said jacket (3), are sym-
metrical with respect of a middle plane ((J) of said
first connecting device (5), respectively of said con-
trol unit (2).

A kit for the modularly assembling of a switch ac-
cording one or more of the preceding claims, com-
prising:

- at least one control unit (2) with a box-like case
(3) designed for housing at least two reciprocally
movable electric contacts thereinside, said con-
tacts being connectable to the electric circuit;

- at least two connecting devices (5, ') inter-
changeably connectable to said control unit (2)
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and provided respectively with a first and a sec-
ond external multipolar connector (7, 7°) extend-
ing along a corresponding first and second pre-
determined direction (X, X’);

wherein said control unit (2) has a first interface
member (9) associable to said electric contacts and
having a predetermined shape;

wherein said connecting devices (5, 5’) have respec-
tively a second and a third interface member (10, 11)
associated, respectively, to said first and to said sec-
ond multipolar connectors (7, 7°), said second and
third interface member (10, 11) being of a comple-
mentary shape relative to said firstinterface member
(9) for their modular coupling with this latter in a re-
movably and selectively way;

Kit as claimed in claim 9, characterized by com-
prising at least two control units (2) having differen-
ziated number of couples of electric contacts and/or
type of interconnections between said electric con-
tacts.
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FIG. 5 FIG. 6

FIG. 7



EP 2 302 652 A1

10



EP 2 302 652 A1

Europiisches
Patentamt
EUI’OPEE" N
.0))) e EUROPEAN SEARCH REPORT

des brevets

=

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 10 00 9489

Category Citation of document with indication, where appropriate, Rele\{ant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
Y EP 1 304 710 Al (SCHNEIDER ELECTRIC IND 1-8 INV.
SAS [FR]) 23 April 2003 (2003-04-23) HO1H1/58
A * figure 2 * 9,10
----- ADD.
Y EP 1 912 231 A2 (SUZO INTERNAT NL B V 1-8 HO1H13/50

[NL]) 16 April 2008 (2008-04-16)
* abstract; figure 1 *

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED (IPC)

HO1H

Place of search Date of completion of the search

Examiner

Munich 15 December 2010 Simonini, Stefano

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

11




EPO FORM P0459

EP 2 302 652 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 10 00 9489

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

15-12-2010
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 1304710 Al 23-04-2003  CN 1412798 A 23-04-2003
DE 60223642 T2 30-10-2008
ES 2294077 T3 01-04-2008
FR 2830980 Al 18-04-2003
US 2003070907 Al 17-04-2003

EP 1912231 A2 16-04-2008  NL 1032647 C2 10-04-2008

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12



EP 2 302 652 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e EP 1304710 A [0004]

13



	bibliography
	description
	claims
	drawings
	search report

