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(54) CONTACT OR LED ELECTRIC UNIT

(57) An electrical contact unit or LED unit for electri-
cal control circuits of industrial machines or plants com-
prises a casing (2) housing thereinside at least one pair
of electrical contacts (5) and having a housing for an ac-
tuator (3) and/or a LED circuit (26) defining a longitudinal
extension axis (L), one pair of clamps (7) for wiring the
electrical contacts (5) and the connection thereof to an
electrical circuit, the wiring clamps (7) being accessible
through respective side holes (6) of the casing (2) for the
insertion of the wiring cable terminals and each having

an elastic lamella (8) coupled to a respective electrical
contact (5) and at least one push-button (9) slidably in-
serted into the casing (2) and adapted to be brought into
contact with a respective elastic lamella (8) to move it
away at least partially from the respective electrical con-
tact (5) and to allow the insertion or removal of the cor-
responding wiring terminal. The push-buttons (9) are ax-
ially slidable in the casing (2) for transmitting to the cor-
responding elastic lamella (8) an also substantially axial
force.
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Description

Technical Field

[0001] The present invention finds application in the
field of devices for the control of industrial machines and
plants and has for object an electric contact unit or LED
unit designed to be inserted inside an electrical circuit for
the control of industrial machines or plants.

State of the art

[0002] As known, the contact units are electrical de-
vices suitable for being inserted inside a signalling or
control circuit of a machine or industrial plant to send one
or more commands and/or signals.
[0003] Typically, the contact units comprise a casing
which houses at its inside one or more pairs of fixed con-
tacts designed to be placed in electrical communication
with the cables of the electrical circuit to be controlled.
[0004] Moreover, an actuator is provided inside the
casing, provided with a movable element which can be
operated by an external control and which carries one or
more pairs of movable contacts so that the latter can be
moved closer or further away from the respective fixed
contacts to produce the switching of the associated cir-
cuit, according to the command or signal to be generated.
[0005] LED units are also known which are structurally
similar to the aforesaid contact units but wherein, in place
of the mobile actuator, an LED circuit is provided, whose
object is to signal the operating state of a part of the
machine or plant by emitting a light beam.
[0006] In both types of units, the casing houses one or
more pairs of terminals for wiring the contacts, ie for the
removable connection of the ends of the electrical termi-
nals of the circuit with the fixed contacts housed in the
casing.
[0007] The most widespread solutions, one of which
is described in US6198058, provide that such terminals
comprise a screw which moves a clamping element so
as to clamp it against the electrical contact, blocking the
end of the electric cable thereinside.
[0008] By turning the screw in the opposite direction it
is possible to free the cable from the clamping and dis-
connect it from the electric unit.
[0009] These known solutions, however widespread,
are not exempt from some drawbacks, a first of which is
represented by the relative difficulty for the operators in
providing for the tightening of the screw during the wiring
step, which is not immediate.
[0010] Not least, such clamping systems have relative-
ly reduced reliability over time, especially following high
connection and disconnection cycles and can lock when
used in dusty or humid environments due to the accu-
mulation of dirt particles.
[0011] Other solutions, just as easy as the previous
one, provide that the contacts consist of a metal blade
that blocks the cable terminals and that is accessible

through holes through which it is possible to operate on
the lamella through a tool, such as the tip of a screwdriver,
either directly or through a lever which causes it to be
released or locked. A further solution provides that in-
stead of the screw clamps there are provided elastic met-
al plates acting on the contacts for the clamping of the
electrical terminal. The moving away of the resilient la-
mella from the contact to introduce and/or remove the
terminal is obtained by means of a button which slides
into the casing and can be operated from the outside by
means of a pointed tool.
[0012] However, the button is inserted obliquely in the
casing while the blade is operated along a longitudinal
direction which is usually the sliding direction of the ac-
tuator.
[0013] As a consequence, the button slides in its ac-
tuation movement against the wall of the seat in which it
is inserted. Moreover, the presence of a transversal com-
ponent of the force to be impressed on the button and
the fact that the operator is forced to operate with the tool
in an inclined position makes the operation difficult.

Scope of the invention

[0014] An object of the present invention is to over-
come the aforementioned drawbacks by providing an
electrical contact unit or LED unit having features of high
efficiency and relative cost-effectiveness.
[0015] A particular object is to realize an electric con-
tact or LED unit wherein the wiring of the electrical con-
tacts is simple and rapid.
[0016] Another object is to provide an electric contact
or LED unit wherein the terminals have high reliability
over time and in use, even if the unit is inserted into dusty
or humid environments.
[0017] These objects, as well as others which will be-
come more apparent hereinafter, are achieved by an
electric contact or LED unit which, according to claim 1,
comprises a casing housing at least one pair of electrical
contacts inside it and having a housing for an actuator
and/or for an LED defining a longitudinal axis of devel-
opment, one or more pairs of terminals for wiring said
electrical contacts and their connection to an electric cir-
cuit, said terminals being accessible through respective
holes of said casing for inserting the wiring terminals and
having each one an elastic lamella coupled to a respec-
tive electrical contact.
[0018] Each of said terminals comprises at least one
button slidably inserted into said casing and adapted to
be brought into contact with a respective one of said la-
mellae to move it away at least partially from the respec-
tive of said electrical contacts and allow insertion and/or
removal of the corresponding wiring terminal.
[0019] In this way, for the wiring of the electrical con-
tacts or the removal of the electrical terminals it will not
be necessary to act directly on the lamella using screw-
drivers or similar tools, with the risk of damaging the la-
mella.

1 2 



EP 3 399 535 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0020] The actuation of the pushbutton will allow the
insertion and removal of the electrical terminals of the
cables through a simple gesture, allowing to carry out
the operation in a simpler and faster way.
[0021] The use of spring terminals operated by push-
button will also be more effective and safer than common
screw terminals, guaranteeing longer life and greater re-
liability even in the presence of dust and moisture.
[0022] Moreover, the buttons of each of said terminals
are axially slidable in said housing to transmit a substan-
tially axial stress to the corresponding resilient lamellae.
[0023] In this way, the push-button will slide in its seat
without imparting a transverse stress either to the hous-
ing or to the lamella, making the operation easier and
more convenient as the operator can keep the tool used
to act on the button in the longitudinal position and not
inclined.
[0024] Advantageously, each of said resilient lamella
may comprise at least one pair of contrasting arms sep-
arated from one another and having one end adapted to
be placed in contact with a corresponding electrical con-
tact.
[0025] Moreover, each of said clastic lamellae may be
associated with at least one pair of buttons adapted to
operate on a respective one of said contrast arms to se-
lectively move it away from the corresponding electrical
contact.
[0026] In such a way it will be possible to connect to
the same electrical contact two different circuits or in any
case two different electrical terminals, allowing their sep-
arate insertion or removal in a particularly easy way.
[0027] Last but not least, the particular configuration
of the terminals and of the electrical contacts will allow
to use casing having similar dimensions if not identical
to those of the casing with common screw terminals, and
also having the same kind of anchoring means, to pos-
sibly couple in cascade both electric units with screw ter-
minals that with spring terminals according to the present
invention.
[0028] Advantageous embodiments of the invention
are obtained according to the dependent claims.

Brief dislcosure of the drawings

[0029] Further features and advantages of the inven-
tion will become more apparent in the light of the detailed
description of some preferred but not exclusive embod-
iments of an electric unit according to the invention, illus-
trated as a non-limiting example with the aid of the at-
tached drawings wherein:

FIG. 1 is an exploded view of a contact unit according
to the state of the art;
FIG. 2 is an exploded view of a contact unit according
to the invention in first embodiment;
FIG. 3 is an enlarged perspective view of an elastic
lamella of the unit of Fig. 2;
FIG. 4 is a side view of the contact unit of Fig. 2;

FIG. 5 is an enlarged perspective view of an electric
contact of the unit of Fig. 2;
FIG. 6 is a bottom view of the contact unit of Fig. 2;
FIG. 7 is a front view of the contact unit of Fig. 2
wherein the casing is without cover for viewing there-
inside;
FIG. 8 is a front view of a variant of the contact unit
in a second embodiment wherein the casing is with-
out cover for viewing thereinside;
FIG. 9 is an exploded view of an LED unit of the
invention in a first embodiment;
FIG. 10 is a front view of the LED unit of Fig. 9 wherein
the casing is without cover for viewing thereinside;
FIG. 11 is a front view of the LED unit in a second
embodiment wherein the casing is without cover for
viewing thereinside.

Best modes of carrying out the invention

[0030] With reference to the attached figures, some
preferred but not exclusive embodiments of an electric
contact unit and an LED electric unit according to the
invention are shown, which are designed to be connected
to an electrical system for controlling a machine or an
industrial plant.
[0031] In particular, the contact unit may be connected
to one or more control or service circuits to switch their
status according to a command given by a pushbutton
or other connected actuator device.
[0032] Fig. 1 shows a contact unit U according to the
known art made by the same Applicant, wherein there
are two terminals T of the screw type.
[0033] In particular, the unit U comprises a casing C
suitably shaped at its inside to house an actuator A de-
signed to be connected to a pushbutton or other control
device, not illustrated as being known per se, and a pair
of fixed electrical contacts F designed to interact with
movable contacts M integral with the actuator A.
[0034] Inside the housing C there are also two screw
terminals T for tightening the connection terminals of the
electric circuit cables to be connected to the contact unit
U.
[0035] Fig. 2, instead, shows an electric contact unit
according to the present invention, indicated globally by
1, comprising a casing 2 housing inside it a sliding actu-
ator 3 provided with a pair of movable electric contacts
4 adapted to interact with respective fixed electric con-
tacts 5 arranged in the casing 2.
[0036] The fixed contacts 5 are in turn adapted to be
connected to an electrical circuit to be switched by means
of wiring terminals, not shown, which can be inserted
through respective side holes 6 of the casing 2, more
clearly visible in Fig. 4.
[0037] The wiring terminals will be appropriately tight-
ened on the fixed electrical contacts 5 by means of cor-
responding clamps 7 each comprising an elastic lamella
8 coupled with a respective fixed electrical contact 5.
[0038] Furthermore, each clamp 7 also comprises at
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least one push-button 9 slidably inserted into the casing
2 and adapted to be brought into contact with a respective
resilient lamella 8 to remove it at least partially from the
respective fixed electrical contact 5 and allow insertion
or removal of the corresponding wiring terminal.
[0039] In the shown embodiment, preferred but not ex-
clusive of the invention, each clamp 7, shown in greater
detail in Fig. 3, is associated with a pair of push-buttons
9 which will be accessible from the bottom wall 10 of the
casing 2, as more evident from Fig. 6.
[0040] In turn, each resilient lamella 8 comprises at
least one pair of contrast elastic arms 11 which are mu-
tually separated and have one end adapted to be placed
in contact with a corresponding fixed electrical contact 5.
[0041] In this way each clastic lamella 8 will be asso-
ciated with a pair of push-buttons 9 adapted to operate
on a respective contrast arm 11 to selectively move it
away from the corresponding fixed electrical contact 5
and allow insertion of the wiring terminal or its removal,
without risk of removing any additional terminal connect-
ed to the other contrast arm 11.
[0042] With a rigid conductor, it will not be necessary
to press the push-button 9 upon insertion as the terminal
itself will produce the deflection of the contrast arm 11.
[0043] The operation of the push-buttons 9 may be ob-
tained either manually or with the aid of a tool such as a
screwdriver or other pointed tool, avoiding anyway to in-
tervene directly on the elastic lamella 8.
[0044] Each fixed electrical contact 5 comprises a pair
of flat contact surfaces 12 for respective wiring terminals
on which a corresponding contrast arm 11 of the respec-
tive elastic lamella 8 acts.
[0045] The contact surfaces 12 will be suitably knurled
to increase the friction and transversely separated by a
longitudinal slot 13 to allow the passage of the push-
buttons 9, as will appear clearer later.
[0046] In turn, each elastic lamella 8 comprises a sup-
port plate 14 on which a corresponding contact surface
12 rests and having a first central opening 15 placed at
the longitudinal slot 13, again to allow the passage of the
push-buttons 9 when these are pressed.
[0047] As visible from Fig. 7, the contrast arms 11 have
a U-shaped configuration so as to be flexible and be de-
formed by crushing following the pressure of the corre-
sponding push-button 9, so as to move away from the
respective electrical contact 5 and leave the space for
insertion of the wiring terminal, or to free it from the tight-
ening on the fixed electrical contact 5.
[0048] The contrast arms 11 are integral, by means of
respective connection members, substantially thread-
like, to the support plate 14 on which the contact surfaces
12 are positioned.
[0049] The connecting elements 16 are offset from
each other to define a second opening 17 crossed by an
L-shaped formation 18, belonging to the corresponding
fixed electrical contact 5 and integral with the respective
contact surfaces 12, on whose end a metal pad 19 is
arranged, visible in greater detail in Fig. 5, which will

interact with the movable contacts 4 of the actuator 3.
[0050] In this embodiment, the pad 19 is V-shaped with
a central groove to increase the points of interaction with
the corresponding movable contact 4 and thus be more
efficient. The shapes of the elastic lamellae 8 and of the
fixed electrical contacts 5 as illustrated in the figures are
only exemplary of the invention since different shapes
can also be used. The push-buttons 9 have a U section
with a pair of thrust arms 20 having free ends arranged
to act on corresponding contrast arms 11 of the elastic
lamellae 8.
[0051] The particular embodiment of the push-buttons
9 will allow them to reach the contrast arms 11 through
both the slot 13 of the fixed electrical contact 5 and the
opening 15 of the support plate 14 of the elastic lamellas
8.
[0052] In particular, when the push-button 9 is pressed,
its thrust arms 20 will be arranged straddling the corre-
sponding contact surface 12 of the fixed electrical contact
5, with the innermost thrusting arm passing through the
slot 13 and the central opening 15 to operate on the con-
trast arm 11 of the lamella 7 without interfering with the
fixed electrical contacts 5.
[0053] From Fig. 6 it is also observed that the push-
buttons 9 each have a central notch which will favor the
insertion of the tip of a tool such as a screwdriver or the
like, useful for facilitating the pushing of the push-button
9.
[0054] From the same figure it is also observed the
presence on the bottom wall 10 of a pair of holes 32
adapted to allow the insertion of the tip of a tester and its
contact with the elastic lamellae 8 for checking electrical
continuity with the contacts 5.
[0055] Advantageously, these holes 32, in addition to
having dimensions large enough to allow the insertion of
the common testers, have axial development to make
the verification operation easy.
[0056] From Fig. 7, on the other hand, it is observed
that the push-buttons 9 are axially slidable inside the cas-
ing 2 for transmitting a substantially axial stress to the
corresponding elastic lamellae 8.
[0057] In the first shown embodiment, the casing 2 is
provided with panel-type anchoring means 21, i.e. asso-
ciated with the upper wall 22 of the housing 2 for anchor-
ing to an upper panel, not shown.
[0058] Fig. 8 shows a variant of the previous contact
unit 1 which differs from this essentially in that the an-
choring means 21 are of the box-like type and therefore
associated with the bottom wall 10 of the casing 2, to
anchor to the bottom wall of a junction box or similar, not
shown.
[0059] In this case, the push-buttons 9 will be acces-
sible from the upper wall 22 of the casing 2, whose inter-
nal configuration will suitably vary in order to adequately
house the components described above according to the
different arrangement, but without this leading to differ-
ences from an operative point of view.
[0060] In this figure, one of the buttons 9, in particular

5 6 



EP 3 399 535 A1

5

5

10

15

20

25

30

35

40

45

50

55

the left one, is shown in the pressed condition in which
it operates on the contrast arm 11 of the corresponding
elastic lamella 8.
[0061] According to a particularly advantageous as-
pect, in both embodiments, the panel or bottom box type
anchoring means 21 may be defined by a pair of flexible
fins.
[0062] Moreover, the casing 2 has on the wall 10, 22
opposite to that provided with the fins 21, a pair of slots
for the partial insertion of the fins and each having a re-
taining tooth 33 adapted to cooperate with the corre-
sponding fins 21 of a further electrical unit placed below
or above, depending on the type of anchoring means 21.
In this way it will be possible to place two or more units
in position.
[0063] The actuator 3 will have any of the typical con-
figurations for this kind of product and in general will com-
prise a slider 23 slidably housed in the casing 2 and hav-
ing an upper end 24 adapted to protrude from the casing
2 to be connected to an external control, not illustrated
as known per se.
[0064] The slider 23 is made integral with the pair of
movable electric contacts 4 to bring them into contact
with corresponding fixed contacts 5 following its actua-
tion, or to move them away from each other, according
to the type of operation of the unit 1.
[0065] In the configuration in which two or more electric
units 1 are stacked, it will be sufficient that only the slider
23 of the upper unit 1 is connected directly to a push-
button or other command since its actuation will cause
the other sliders to be cascaded 23.
[0066] Fig. 9 shows an LED electric unit 25 which dif-
fers from the contact units 1 illustrated above essentially
in that the casing 2 houses a LED circuit 26 in place of
the actuator 3.
[0067] In a known manner, the LED unit 25 may be
connected to a control or service circuit in order to signal
the operating status of a part of the machine or plant by
emitting a continuous or flashing light beam.
[0068] The LED circuit 26 essentially comprises a print-
ed circuit 27, simply shown schematically in the figures,
electrically connected to the fixed contacts 5, generally
by means of soldering pins, and connected to a diode 28
for the emission of the light beam. In this first configura-
tion, the casing 2 comprises panel-type anchoring means
21. Moreover, the LED circuit 26 is associated with an
anchoring cradle 29 which allows it to be housed inside
the casing 2 and which comprises an anchoring plate 30
for the printed circuit 27 and a collar 31 designed to pro-
trude from the casing 2 for the protection of the LED diode
28.
[0069] In this way the casing 2 may be used both for
the assembly of the LED unit 25 and of a contact unit 1
as previously illustrated.
[0070] Fig. 10 shows the same assembled LED unit
25 in which one of the push-buttons 9 is pressed to op-
erate on a corresponding contrast arm 11 of an elastic
lamella 8 and move it away from the corresponding fixed

electrical contact 5.
[0071] Finally, Fig. 11 shows a variant of the previous
LED unit 25 which essentially differs in that it has anchor-
ing means 21 of the bottom box-type.
[0072] Also in this case one of the push-buttons 9 is
shown in the pressed condition in which it operates on
the corresponding contrast arm 11 of an elastic blade 8
to move it away from the corresponding fixed electrical
contact 5.
[0073] The electric contact unit or LED according to
the invention is susceptible of numerous modifications
and variations, all of which are within the inventive con-
cept expressed in the appended claims. All the details
may be replaced by other technically equivalent ele-
ments, and the materials may be different according to
requirements, without departing from the scope of pro-
tection of the present invention.
[0074] Even though the unit has been described with
particular reference to the attached figures, the reference
numbers used in the description and claims are used to
improve the intelligence of the invention and do not con-
stitute any limitation to the claimed scope of protection.

Claims

1. An electrical contact unit or LED unit for electrical
control circuits of industrial machines or plants,
wherein an electric circuit comprises ono or more
wiring terminals, which unit comprises:

- a casing (2) housing thereinside at least one
pair of electrical contacts (5) and having a hous-
ing defining a longitudinal extension axis (L);
- an actuator (3) or a LED circuit (26) selectively
housed into said casing (2) and electrically con-
nected with said electric contact (5);
- at least one pair of clamps (7) for wiring said
electrical contacts (5) and the connection there-
of to an electrical circuit, said wiring clamps (7)
being accessible through respective side holes
(6) of said casing (2) for the insertion of the wiring
cable terminals and wherein each of said clamps
(7) comprises an elastic lamella (8) coupled to
a respective of said electrical contacts (5) and
having one or more contrast arms (11) adapted
to hold the wiring terminals on said electric con-
tacts (5);
wherein each of said clamps (7) comprises at
least one push-button (9) slidably inserted into
said casing (2) and adapted to be brought into
contact with a respective of said elastic lamellae
(8) to promote the elastic flexion of said contrast
arms (11) and move them away from the respec-
tive of said electrical contacts (5) to allow the
insertion or removal of the corresponding wiring
terminal;
characterized in that the push-buttons (9) of
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each of said clamps (7) are slidable in said cas-
ing (2) along a respective direction parallel to
said longitudinal extension axis (L) for transmit-
ting to a corresponding one of said elastic lamel-
lae (8) an also substantially axial force.

2. Electric unit as claimed in claim 1, characterized in
that each of said elastic lamellae (8) comprises at
least one pair of contrast arms (11) staggered with
each other and having a free end adapted to rest on
a corresponding of said electrical contacts (5).

3. Electric unit as claimed in claim 2, characterized in
that each of said elastic lamellae (8) is associated
with at least one pair of push-buttons (9) operating
on a respective of said contrast arms (11) to selec-
tively move it away from a corresponding of said elec-
trical contacts (5).

4. Electric unit as claimed in claim 2 or 3, characterized
in that each of said electrical contacts (5) is fixed in
said casing (2) and comprises a pair of contact sur-
faces (12) for respective wiring terminals on which
a correspondent of said contrast arms (11) of the
respective elastic lamella (8) operates, said contact
surfaces (12) being possibly knurled and transverse-
ly staggered by a longitudinal slot (13).

5. Electric unit as claimed in claim 4, characterized in
that said clastic lamellae (8) comprise a support
plate (14) on which said contact surfaces (12) lie on
the respective of said electrical contacts (5) and
which has a first central aperture (15) located at said
longitudinal slot (13).

6. Electric unit as claimed in claim 5, characterized in
that each of said push-buttons (9) has a U-section
with a pair of thrust arms (20) having free ends ar-
ranged to operate on respective contrast arms (11)
of said elastic lamellae (8).

7. Electric unit as claimed in any preceding claim, char-
acterized in that said casing (2) has a bottom wall
provided with a pair of axial holes (32) communicat-
ing with said elastic lamellae (8) for checking elec-
trical continuity.

8. Electric unit as claimed in any preceding claim, char-
acterized in that said casing (2) has anchoring
means (21) associated with one between its upper
wall (22) and its bottom wall (10), the other of said
walls (10, 22) being provided with retaining teeth (33)
for engaging the anchoring means (21) of a further
stacked electrical unit (1).

9. Electric unit as claimed in any preceding claim, char-
acterized in that said casing (2) houses an actuator
(3) having a slider (23) with an end (24) adapted to

be connected to an external control and provided
with at least one pair of movable electrical contacts
(4) adapted to be brought into contact with corre-
sponding fixed electrical contacts (5).

10. Electric unit as claimed in any claims from 1 to 9,
characterized in that said casing (2) houses a LED
circuit (26) having a PCB (27) electrically connected
to said electrical contacts (5) and a LED diode (28).

11. Electrical unit as claimed in claim 9 or 10, charac-
terized in that each of said elastic lamellae (8) com-
prises a pair of connecting elements (16) for con-
necting said support plate (14) to said contrast arms
(11), said connecting elements (16) being staggered
with each other to define a second opening (17), said
electrical contacts (5) having an L-shaped formation
(18) extending through said second opening (17) to
interact with said movable contacts (4) of said actu-
ator (3) or with said PCB (27) of said LED circuit (26).
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