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(54) Molded case circuit breaker comprising processing unit with data visualization means

(57) Molded case circuit breaker (1) comprising:
- a case body (2) with a front face (5) provided with a
front portion (6) projecting with respect to said face (5),
the projecting front portion (6) being provided with an
opening (7), which acts as a passage for an operating
lever (8) of the circuit breaker (1);

- a processing unit (15) comprising electronic visualiza-
tion means (16) for displaying data representing operat-
ing parameters and/or status information of circuit break-
er (1). The electronic visualization means (16) are dis-
posed on said projecting front portion (6) in a lateral po-
sition with respect to said opening (7) and said operating
lever (8).
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Description

[0001] The present invention relates to the technical
field of electrical circuit breakers and in particular to an
electrical molded case circuit breaker provided with a
processing unit comprising electronic visualization
means.
[0002] Molded case circuit breakers provided with an
electronic processing unit comprising data visualization
means for displaying operating parameters and/or status
information of the circuit breaker and moreover provided
with means, such as keys, for selecting data to be shown
by means of the visualization means and/or for setting
and modifying the operating parameters of the circuit
breaker are already known.
[0003] For instance, US patent no. 4,945,433 de-
scribes an automatic molded case circuit breaker provid-
ed with a visualization unit, or liquid crystal display, and
with an interface keypad, respectively provided for visu-
alizing and setting the operating parameters related to
the automatic disengagement of the circuit breaker. The
display and the keypad are placed on the front face of
the cased housing of the circuit breaker, underneath a
projecting portion of said face, provided with an opening,
through which a rotating actuation lever passes in order
to allow a manual operation of the circuit breaker.
[0004] The circuit breakers of the known art have a
drawback in that the display and perhaps also the keypad
are occluded and therefore become invisible when on
the front of the circuit breaker a front fitting is placed,
such as a motor device which has to cooperate with the
actuation lever of the circuit breaker.
[0005] The object of the present invention consists in
providing a molded case circuit breaker without the above
said drawback when compared to circuit breakers of the
known art.
[0006] This object is achieved by means of the molded
case circuit breaker according to the first appended claim
in its more general form and to the dependent claims in
particular embodiments of same.
[0007] The present invention also relates to an assem-
bly according to the appended claim 11.
[0008] The invention will be more clearly understood
by means of following detailed description of some of its
embodiments, in an illustrative and therefore non limiting
way, in connection with the drawing, in which:

- fig. 1 shows an isometric view of a particularly pre-
ferred embodiment of a molded case circuit breaker
according to the present invention, comprising an
electronic processing unit,

- fig. 2 shows the electronic processing unit of the cir-
cuit breaker of fig. 1,

- fig. 3 shows an enlarged part of the circuit breaker
of fig. 1,

- fig. 4 shows a view from a different angle of the circuit
breaker part of fig. 3,

- fig. 5 shows an assembly of parts comprising the

circuit breaker of fig. 1 and an optional fitting placed
on the front of same circuit breaker, and

- fig. 6 shows a view of the assembly of fig. 5, on which
a further front fitting is applied.

[0009] In the figures, same or similar elements are pro-
vided with the same reference numerals.
[0010] With reference to fig. 1, a particularly preferred
illustrative and non limiting embodiment of an electrical
molded case circuit breaker according to the present in-
vention is shown, which is generally indicated by refer-
ence numeral 1.
[0011] In the particular embodiment of fig. 1, the circuit
breaker 1 is for example a magnetic thermal circuit break-
er provided with an integrated differential protection mod-
ule. A molded case circuit breaker, as opposed to a so
called air circuit breaker, has a case body 2 made of
insulating material, which holds the internal mechanisms
and circuits of the circuit breaker. Today, molded case
circuit breakers are generally employed in industrial au-
tomation and maintenance and service sectors, for in-
stance for interrupting currents up to 1500 A.
[0012] In the above said example, the circuit breaker
1 is formed, in a non limiting way, by an automatic molded
case quadripolar circuit breaker provided with an inte-
grated differential protection module.
[0013] The case body 2 is formed by juxtaposing two
parts, in particular a base 3, and a lid 4. The base 3 and
the lid 4 are juxtaposed and mutually fixed by fixing
means, not shown in the figures, such as rivets, screws
or bolts.
[0014] The front face 5 of the case body 2, having a
generally square shape, comprises a projecting front por-
tion 6, usually defined as "DIN front", which is provided
with an opening 7, through which a rotating lever 8 pass-
es, for operating the circuit breaker 1. Typically, as in the
example shown, the projecting front portion 6 is disposed
in a generally centered position on the front face 5, and
is formed by a horizontal protruding band extending be-
tween two opposite edges 13, 14 of the front face 5. In
a particularly preferred embodiment, a shell-like cover
12, which from now on will be simply called a shell 12, is
removably attached to the projecting front portion 6.
[0015] The shell 12 is preferably made of insulating
and substantially transparent material, for example trans-
parent plastic material. More preferably, the shell 12 ex-
tends on the whole width of the front projecting portion
6. With reference to fig. 4, one may note that in the ex-
ample shown a removable attachment of the shell 12 to
the circuit breaker 1 is provided, for example by means
of an engagement system comprising protruding teeth
30 of the projecting front portion 12 and corresponding
openings 31 provided on the edge of shell 12. Similar
engagement means, not shown, may be provided on the
other edge 35 of shell 12.
[0016] With reference to fig. 1, on the upper side of
case body 2, four screw clamps 9, or line terminals 9, are
provided for connecting the circuit breaker 1 to the electric
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mains provided before the circuit breaker. Analogous
clamps 10, or load terminals, are provided on the lower
side of case body 2, for connecting the circuit breaker 1
to an electric circuit provided after the circuit breaker.
[0017] The rear side of case body 2 is provided with
suitable fixing means, not shown, for attaching the circuit
breaker 1 to an electric panel. For instance, in a non
limiting way, such fixing means allow the fixing of the
switch 1 to a DIN rail by means of a mounting device as
the one described in Italian patent application no. RM
2006 A 000145.
[0018] The molded case circuit breaker 1 also com-
prises a processing unit 15, comprising a microprocessor
and/or a microcontroller and electronic visualization
means 16, which from now on will be referred to as display
16, for displaying data representing operating parame-
ters and/or status information of molded case circuit
breaker 1. Advantageously, the display 16 is disposed
on the front projecting portion 6 of circuit breaker 1, in a
lateral position with respect to the opening 7 and to the
operating lever 8. Preferably, the display 16 is a liquid
crystal display which displays information in an alphanu-
meric way. As shown by fig. 1, the display 16 is substan-
tially horizontally aligned to opening 7 and to operating
lever 8.
[0019] In a particularly preferred embodiment, the
processing unit 15 and the display 16 are housed in a
dedicated housing, reference numeral 17 in fig. 2, which
is attached to the front projecting portion 6 of circuit break-
er 1, in a lateral position with respect to opening 7 and
operating lever 8. Preferably, said dedicated housing 17
is made of insulating material, for example a plastic ma-
terial.
[0020] As shown in fig. 2, in a particularly preferred
embodiment, the processing unit comprises two keys or
buttons 18, 19, one of which, for example key 18, allows
the selection of operating parameters and/or status in-
formation of circuit breaker 1 to be shown on display 16.
For example, every time key 18 is pressed, a different
parameter is shown on display 16, so that by repeatedly
pressing key 18 it is possible to sequentially and individ-
ually display the various parameters of circuit breaker 1.
On the other hand, key 19 is provided for setting/modi-
fying the operating parameters of molded case circuit
breaker 1. For example, the parameters to be displayed
and/or modified are adjusting parameters for the differ-
ential protection module, such as differential response
delays, differential protection limit, etc.
[0021] Preferably, the processing unit 15 moreover
comprises a communication port in order to provide a
data connection between the processing unit 15 and an
external processing unit, such as a personal computer.
More preferably, this communication port is formed by
an USB port, not shown in fig. 2, since it is covered by a
protective plug 21. In a particularly preferred but not lim-
iting embodiment, the data connection to the external
processing unit is only provided for reading data regard-
ing operating parameters and/or all status information of

circuit breaker 1, but doesn’t allow modifying/setting of
operating parameters of circuit breaker 1. Alternatively,
such modifying/setting is made possible only by input,
by means of the remote processing unit, of a suitable
password, such as one corresponding to a password
stored in the processing unit 15. Moreover, the connec-
tion to the external unit may also be provided for providing
a historical report or log to the external processing unit,
such as maintenance/adjusting interventions by service
personnel on circuit breaker 1.
[0022] Optionally, the processing unit 15 may com-
prise one or more signaling lights 20, for example LED
devices.
[0023] In fig. 3 and 4, two different views of an enlarged
portion of molded case circuit breaker 1 are shown, where
shell 12 is more visible. In a particularly preferred em-
bodiment, the shell 12 is generally counter-shaped with
respect to the front projecting portion 6 of circuit breaker
1, and comprises an opening 24 opposed to the opening
7, which functions as a passage for the operating lever
8 and a generally collar-shaped turret 22, which is later-
ally disposed with respect to opening 24, for receiving
and housing the processing unit 15. More preferably, the
turret 22 has an upper edge 23, which is bent backwards
towards the interior of the turret 22, in order to hold in
position a generally plate-shaped protection element 29,
which is interposed between the upper edge 23 of turret
22 and the processing unit 15. This protection element
29, formed by substantially transparent material, for ex-
ample a small plate made of Plexiglas or glass, protects
the display 16 leaving it readable to the outside.
[0024] In a particularly advantageous embodiment, the
protection element 29 is shaped such as to deny access
to setting key 19 of processing unit 15, but to allow access
to the communication port, which is not visible in the
drawing, since it is covered by plug 21, and to key 18 for
selecting the information to be displayed. Preferably, an-
ti-tampering signaling means may be provided, in order
to tie the protection element 29 to turret 22. For example,
the protection element 29 may be provided with a hole
25 associated to a corresponding lateral hole in turret 22,
not shown, in order to tie the protection element 29 to
turret 22 by means of a seal, for example formed by a
ring of metallic wire, closed by a lead seal.
[0025] In a particularly preferred embodiment, the
molded case circuit breaker 1 further comprises a test
key 26, in order to test the insulation of the system, and
a trimmer 27, in order to adjust the thermal set point of
circuit breaker 1. As shown in fig. 3, a suitable opening
28 may be provided in the shell 12, for allowing access
to test key 26 and trimmer 27. Through opening 28 it is
also possible to tie the trimmer 27 to the circuit breaker
1 by means of anti-tampering signaling means. For in-
stance, it is possible to provide the circuit breaker 1 with
one or more protruding blocks 33 at opening 28, provided
with a respective hole 34 for receiving a wire seal.
[0026] Fig. 5 shows an assembly of parts including the
circuit breaker 1 of fig. 1 and an optional fitting 40 placed
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on the front face 5 of circuit breaker 1. In the particular
example shown, the fitting 40 is formed by a motor device,
which interacts with the operating lever 8 of circuit break-
er 1. As one can see, due to the particular position of
display 16 on the front face 5 of circuit breaker 1, placing
a frontal fitting 40 does not impair the visibility of display
16.
[0027] As shown in fig. 5, in a particularly preferred
embodiment, the optional frontal fitting 40 has a body
with a central portion 41 to be disposed beside the
processing unit 15 and two protruding parallel portions
42, 43, projecting from the central portion 41 in order to
form a recess 44 extending substantially perpendicularly
to the front face 5 and at least partially housing the
processing unit 15.
[0028] As shown in fig. 6, it is also possible to provide
a covering fitting 45, removably applicable to frontal fitting
40, in order to form a internal channel positioned at the
recess 44 and substantially perpendicular to front face
5. This internal channel comprises an end portion to re-
ceive the processing unit 15 and is closed at an opposite
end portion by a transparent window 46, for example of
transparent plastic material, in order to make the display
15 visible through said channel. In this embodiment, the
display 15 is preferably a back-lit display.
[0029] It is possible to provide the covering fitting 45
with deflection bars 47, 48, cooperating with the data
visualization selection key 18 and the test key 26, in order
to permit actuation of such keys 18, 26, even when the
front fitting 40 and the covering fitting 45 are set in place.
[0030] In an alternative embodiment, the covering fit-
ting 45 and the front fitting 40 may be formed by a single
element to be applied on the front face of circuit breaker
1, but only if a closed channel is provided, which runs
through the body of such element, in a position corre-
sponding to the display 15, which extends substantially
at right angles to the front face 5 and which is provided
with a transparent window 46. The embodiment though
in which two distinct parts 40, 45 are provided is pre-
ferred, since in this case only one type of front fitting 40
has to be provided, which is:

- coupled to a simple small lid corresponding to recess
44, for closing this recess 44, and may be fixed to
the front of a traditional circuit breaker having no dis-
play 15;

- coupled to a covering fitting 44 of the type shown in
fig. 6, and may be fixed to the front of circuit breaker
1, provided with a display 15, according to the pre-
ceding description.

[0031] As becomes clear from the preceding descrip-
tion, a circuit breaker according to the present invention
can overcome above said drawback with respect to cir-
cuit breakers of the known art. In fact, in a circuit breaker
according to the present invention, the display 16 is al-
ways visible, and does not hinder the provision of a frontal
fitting on a circuit breaker.

[0032] Obviously, a skilled in the art, in order to comply
with contingent and specific needs, may introduce vari-
ous modifications and changes to above said circuit
breaker, which modifications and changes are all com-
prised in the protection scope as defined in the following
claims.

Claims

1. Molded case circuit breaker (1) comprising:

- a case body (2) having a front face (5) provided
with a front portion (6) projecting from said face
(5), the projecting front portion (6) being provid-
ed with an opening (7) as a passage for an op-
erating lever (8) of circuit breaker (1);
- a processing unit (15) comprising electronic
visualization means (16) for displaying data rep-
resenting operating parameters and/or status in-
formation of circuit breaker (1),

characterized in that
the electronic visualization means (1) are disposed
on said projecting front portion (6), in a lateral posi-
tion with respect to said opening (7) and said oper-
ating lever (8).

2. Molded case circuit breaker (1) according to claim
1, wherein the projecting front portion (6) is formed
by a band extending between two opposite edges
(13, 14) of said front face (5).

3. Molded case circuit breaker (1) according to any of
the preceding claims, wherein the electronic visual-
ization means comprise a liquid crystal display (16).

4. Molded case circuit breaker (1) according to any of
the preceding claims, wherein the electronic
processing unit (15) and the visualization means (16)
are housed in a dedicated housing (17), which is
disposed in a lateral position with respect to said
opening (7) and operating lever (8).

5. Molded case circuit breaker (1) according to any of
the preceding claims, wherein said processing unit
(5) comprises at least two keys (18, 19), one of which
is provided for selecting data to be displayed and the
other for setting/modifying operating parameters of
the circuit breaker (1).

6. Molded case circuit breaker (1) according to claim
4, further comprising a shell-like cover (12), which is
disposed on said projecting portion (6), provided with
a turret (22), which is placed in a lateral position with
respect to said opening (7) and said operating lever
(8), wherein the turret (22) is arranged in order to
internally receive the housing (17) of the processing
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unit (15) .

7. Molded case circuit breaker (1) according to claim
6, wherein said turret (22) has an upper edge (23),
which is bent towards the inside of the turret (22), in
order to hold in position a generally plate-like pro-
tection element (29), which is interposed between
the upper edge (23) of turret and the housing (17)
for the processing unit (15).

8. Molded case circuit breaker (1) according to claims
7 and 5, wherein the protection element (29) is
shaped so as to deny access to the setting key (19)
of the processing unit (15).

9. Molded case circuit breaker (1) according to claim
8, further comprising anti-tampering signaling
means, for tying said protection element (29) to the
turret (22).

10. Molded case circuit breaker (1) according to any of
the preceding claims, wherein the circuit breaker (1)
is a magnetic thermal circuit breaker provided with
a differential protection module.

11. Assembly of parts (1, 40) comprising a circuit breaker
according to any of the preceding claims and a front
fitting (40) to be removably fixed to said front face
(5), in order to cooperate with said operating lever
(8), said front fitting (40) comprising a body, which
is shaped so that said visualization means (16) are
visible.

12. Assembly (1, 40) according to claim 11, wherein said
body of front fitting (40) comprises an internal chan-
nel, which extends substantially at right angles with
respect to said front face (5) and is provided with a
first end for receiving the processing unit (15) and
an opposite end portion provided with a transparent
window (46), so that said visualization means (16)
are visible through said channel.

13. Assembly (1, 40) according to claim 11, wherein said
body of front fitting (40) comprises a central portion
(41) to be disposed beside the processing unit (15)
and two mutually parallel protruding portions (42, 43)
projecting from the central portion (41) in order to
form a recess (44) extending substantially at right
angles with respect to said front face (5) and at least
partially housing the processing unit (15).

14. Assembly (1, 40, 45) according to claim 13, further
comprising a covering fitting (45), removably attach-
able to said front fitting (40), in order to form at the
recess (44) an internal channel, extending substan-
tially at right angles with respect to said front face (5).
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