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(67)  Thepresentinvention discloses a device (1) and
method to verify the correct arrangement of fuses inside
a fuse box (2) and, consequently, their proper electrical
connection. Said device (1) comprises a tray to receive
the fuse boxes (2) and a generation and reading mech-
anism (10) for the generation of waves and reading there-
of in said fuse boxes (2), wherein the generation and
reading mechanism comprises:

a) a guide matrix (100) disposed parallel on the tray;
b) a wave generator; and
c) a wave reader;

wherein both the wave generator and the wave reader
are connected to the guide matrix (100) being movable
between at least two points in the guide matrix (100).
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Description
OBJECT OF THE INVENTION

[0001] The presentinvention discloses a device for the
inspection of elements inside a fuse box. In particular,
the present invention aims to verify the proper arrange-
ment of the fuses inside the box and, consequently, their
proper electrical connection.

BACKGROUND OF THE INVENTION

[0002] Inknowndevices, the fuses can be inserted into
the boxes automatically or manually but, in both cases,
errors in the insertion of components may occur, which
would affect the operation of the boxes. Generally, the
electrical components of a fuse box comprise at least
one pair of metal tabs which are inserted into correspond-
ing electrified slots, whereby said connection serves as
a mechanical fastening of the component to the fuse box,
while allowing the electrical continuity for the proper op-
eration of the electronic / electrical components (fuses
and relays, among others). The correct insertion of such
components determines the proper operation of the fuse
box, for example, in the electrical system of a vehicle.
[0003] Duringinsertion of the components, errors such
as any of the following may occur: the component is not
fully inserted, the component is inserted sideways, the
metal pins of the component have not been inserted be-
tween the metal tracks of the slot but laterally along only
one, or the components are not inserted in the preset
position, or that the components which have been insert-
ed do not correspond to the position wherein they have
been inserted.

[0004] Various techniques are known in the market for
the inspection of the correct connection of elements com-
prising pins, such asfuses, to abaseplate or, in particular,
to a fuse box.

[0005] One of the most used techniques is based on
the use of stereoscopic vision to detect such faulty con-
nections

[0006] Thistechnique involves the provision of at least
two cameras at a given angle relative to each other. Sub-
sequently, the data obtained by these cameras is proc-
essed to generate a three-dimensional model which,
once received the images, requires the processing of the
data obtained which are compared with a master model
for faults.

[0007] Thistechnique requires processing a lot of data
and also requires very high definition cameras when the
elements detected are small. Therefore, the computa-
tional cost to perform this technique is very high.
[0008] Another known technique is the use of a visible
lightbeam that travels longitudinally or transversely along
the fuse box at a given angle of incidence. Additionally,
a camera for the reading of said beam is arranged and
element layout errors are detected.

[0009] The main drawback of this technique is that
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some objects may not be detected by the device since
the beam is incident from a certain angle, so there may
be a shadow effect that prevents the light beam from
reaching certain elements.

[0010] Anotherdrawback of this technique is thatsome
of the elements arranged in the fuse boxes produce a
dispersion effect which at minimum reduces the accuracy
of measurement when using this technique.

DESCRIPTION OF THE INVENTION

[0011] Inorder to solve the problems presented by de-
vices of the prior art, the present invention discloses a
device for the inspection of elements inside a fuse box
comprising a tray designed so as to receive the fuse box-
es, and a generation and reading mechanism to generate
waves and read said waves, wherein the generation and
reading mechanism comprises:

e aguide matrix arranged parallel to the fuse box;
e awave generator; and
e awave reader;

wherein both the wave generator and the wave reader
are connected to the guide matrix and are movable be-
tween at least two points in the guide matrix.

[0012] In particular embodiments of the present inven-
tion, the guide matrix comprises at least one row in a
longitudinal direction of said tray. In addition, preferably,
the guide matrix comprises atleastone columninatrans-
verse direction to said tray. Ultimately, the guide matrix
can be a row matrix, a column matrix or it may comprise
several rows and / or columns.

[0013] Preferably, the connection between the guide
matrix and the wave generator comprises bearings and
/ or belts to facilitate movement of the wave generator
between different points in the guide matrix. Said bearing
and / or belt system can be replaced by magnetic means
or may comprise a worm - spindle mechanism or any
other means for moving a piece on a guide among those
known in the prior art. Additionally, the wave reader may
comprise coupling means to attach the wave reader to
the wave generator, thus forming a single piece in which
movement of the wave generator involves movement of
the wave reader.

[0014] Inone embodiment, the device of the invention
comprises control means for controlling the displacement
of the wave generator, said control means comprising,
for example, a motor and a processor.

[0015] Regarding the wave generator, said wave gen-
erator can be a sound wave generator, electromagnetic
generator, etc. Additionally, it may be an infrared laser
or a laser of visible light. Said laser may also be a line
laser so that with a single laser a larger area may be
measured using a single laser and multiple light sensors.
[0016] Moreover, the present invention discloses a
method forthe inspection of elements in fuse boxes using
the device described above, wherein the method com-
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prises the following steps:

a) provision of a fuse box in the tray;

b) moving the wave generator along at least one of
the rows or columns of the guide matrix;

c) performing simultaneously to the movement at
least one reading of the distance between the wave
generator and the box using a wave reader;

d) comparing at least one of the distances obtained
with a pre-set distance.

[0017] Preferably, the pre-set distance is a distance
determined by the user for at least one of the points of
the guide matrix and, in a particular embodiment, step c)
is performed for each of the points for which the user has
determined a pre-set distance.

[0018] Another form of inspection may be performed
using the presentinvention, wherein the user pre-set dis-
tance is a threshold distance, i.e., the allowed tolerance
of differences between distances is below this threshold
distance. In this regard, step c) of the method would in-
volve the measurement of at least two distances corre-
sponding to two points of the matrix guide and, step d)
entails comparing the subtraction between these two dis-
tances with the pre-set distance or threshold distance.
[0019] To complement the analysis, each of the ele-
ments arranged in the fuse box may be checked as to
verify suitability using an artificial vision system compris-
ing a camera and digital image processing means.

DESCRIPTION OF THE DRAWINGS

[0020] These and other characteristics and advantag-
es of the invention will be more readily apparent from the
following detailed description of preferred embodiments,
provided only by way of illustration and not in any way
limiting the scope of the invention, with reference to the
attached figures.

Figure 1 shows a perspective view of a device ac-
cording to the present invention.

Figure 2 shows a front view of the device of Figure 1.
Figure 3 shows a fuse box verifiable using the device
of Figures 1 and 2.

Figure 4 shows an example of a signal obtained after
inspection of a first fuse box.

Figure 5 shows a second example of a signal ob-
tained after inspection of a second fuse box.

PREFERRED EMBODIMENT OF THE INVENTION

[0021] Figure 1 shows a preferred embodiment of a
device (1) according to the present invention. For the
sake of a better understanding of the present invention,
Figure 1 discloses a device (1) comprising a single row
guide matrix, however, the same concept can be extrap-
olated to embodiments with multiple rows and columns.
[0022] Specifically, Figure 1 shows a device (1) for the
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inspection of the elements disposed within a fuse box
(2). This inspection is based primarily on the measure-
ment of distances between elements and a reference
point, so it can be determined, for example, if a fuse is
properly connected to the junction box, if disconnected
and even if there is no fuse in a given position.

[0023] To perform this inspection, the present inven-
tion has a generating and reading mechanism (10) for
the generation and reading of waves, wherein said gen-
erating and reading mechanism (10) comprises a laser
type wave generator, and a laser type wave reader (or a
light sensor) which is arranged on a guide (100) so as to
allow movement which, in this case, is a longitudinal
movement along the fuse box (2). However, particular
embodiments of the invention comprise several guides
(100) which may be arranged so that the beam moves
in both a longitudinal and transverse direction relative to
the fuse box (2).

[0024] The method for determining the distance be-
tween the wave generator and the fuse box (2) is a widely
known process in the prior art and is based on determin-
ing the time between signal generation and reception of
the signal which bounces off the fuse and is read by the
wave reader. By knowing the wave displacement time
and speed data, the space covered by said wave is ob-
tained.

[0025] Additionally, the input of the fuse boxes (2) to
the device (1) is performed by a fuse box (2) conveyor
(12) which may be, for example, a conveyor belt system.
[0026] Moreover, the device (1) object of the present
invention has a display screen (11) which allows viewing
the data corresponding to the measurements made.
[0027] Figure 2 shows a front view of the device (1) of
Figure 1 further representing the capacity of the laser
generation and reading mechanism (10) to move in a
transverse direction relative to the fuse box (2).

[0028] Figure 3 schematically shows a form of opera-
tion of the device (1) object of the present invention.
[0029] This figure shows the fuse box (2) with multiple
elements connected to it. Additionally shown is the laser
generation and reading mechanism (10) which moves
along the fuse box (2). In this embodiment, the laser gen-
erator may be a line laser to perform a measurement of
all the elements through a single sweep.

[0030] Figure 4 shows an example of an inspection
conducted using the device (1) of the present invention.
[0031] In particular, a first step (201) is observed cor-
responding to the inspection of a first element (21), and
a second step (203) corresponding to the inspection of
a second element (23), and through the inspection of
these two first and second elements (21, 22) details that
cannot be observed by known inspection techniques are
obtained, such as, for example, the presence of a small
projection in a space (22) existing between these two
first and second elements. Said projection is determined
by the presence of the peak (202) in the measurement.
[0032] Another reading example is shown in Figure 5.
In particular, this figure depicts the presence of a third
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element (24), a fourth element (25) and a fifth element
(26). As can be seen from inspection of these third (24),
fourth (25) and fifth (26) elements, the third (24) element
corresponds to a third step (204) wherein there is a dis-
tance between the generation and reading mechanism
(10) and the third element (24) of less than 66.5 mm, the
fourth element (25) corresponds to a fourth step (205)
wherein there is a distance between the generation and
reading mechanism (10) and the fourth element (25) of
approximately 67 mm, and the fifth element (26) corre-
sponds to a fifth step (206) wherein there is a distance
between the generation and reading mechanism (10) and
the fifth element (26) of approximately 68 mm. With these
measurements if, for example, the user knows that with
a distance under 70mm the fuse would not be properly
connected to the fuse box (2), the inspection would imply
that the third (24), fourth (25) and fifth (26) elements are
not properly connected to the fuse box (2).

[0033] Therefore, the device (1) could generate an
alarm, or show on a display screen the elements that are
not properly connected and thus the user would conduct
an inspection and manual repair.

[0034] Furthermore, in particular embodiments of the
presentinvention, the graph resulting from the inspection
procedure (for example, a graph like that shown in Fig-
ures 4 and 5) may be compared with a master graph
showing how the elements should be arranged in the
device (1). Thus it would be possible to determine, for
example, if a given space should be free for a fuse and
has been occupied.

Claims

1. Device (1) for the inspection of elements inside a
fuse box (2) comprising a tray to receive the fuse
boxes (2) and a generation and reading mechanism
(10) to generate waves and read said waves, where-
in the generation and reading mechanism (10) com-
prises:

+ a guide matrix (100) arranged parallel on the
fuse box (2);

+ a wave generator; and

* a wave reader;

characterized in that both the wave generator and
the wave reader are connected to the guide matrix
(100) being movable between at least two points in
the guide matrix (100).

2. Device (1) according to claim 1, wherein the guide
matrix (100) comprises at least one row in a longitu-
dinal direction of said tray.

3. Device (1) according either claim 1 or 2, character-
ized in that the guide matrix (100) comprises atleast
one column in a transverse direction relative to said
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tray.

4. Device (1) according to any of the preceding claims,
characterized in that the connection between the
guide matrix (100) and the wave generator compris-
es bearings and/or belts.

5. Device (1) according to any of the preceding claims,
characterized in that the connection between the
guide matrix (100) and the wave generator compris-
es magnetic means.

6. Device (1) according to any of the preceding claims,
characterized in that the connection between the
guide matrix (100) and the wave generator compris-
es a worm and a spindle.

7. Device (1) according to any of the preceding claims,
characterized in that it comprises control means to
control the displacement of the wave generator.

8. Device (1) according to claim 7, characterized in
that said control means comprise at least a motor
and a processor.

9. Device (1) according to any of the preceding claims,
characterized in that the wave reader comprises
coupling means joining it to the wave generator.

10. Device (1) according to claim 1, characterized in
that the wave generator is a laser.

11. Device (1) according to claim 10, characterized in
that the wave reader is a light sensor.

12. Method for the inspection of elements inside a fuse
box using the device (1) described in claim 1 char-
acterized in that it comprises the steps of:

a. arranging a fuse box (2) in the tray;

b. moving the wave generator along atleast one
of the rows or columns of the guide matrix (100);
c. simultaneously with the movement of step b),
conducting at least one reading of the distance
between the wave generator and the fuse box
(2) by means of the wave reader;

d. comparing at least one of the distances ob-
tained with a pre-set distance

13. Method according to claim 12 characterized in that
the pre-set distance is determined by the user for at
least one of the points of the guide matrix (100).

14. Method accordingto claim 13, characterized in that
step c) is performed for each of the points at which

the user has determined a pre-set distance.

15. Method accordingto claim 12, characterized in that
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in step c) at least two distances are measured cor-
responding to two points of the guide matrix (100).

The method according to claim 15, characterized
in that during step d) the pre-set distance is com-
pared with a subtraction between the distances
measured in step c¢).

Method according to claim 12, characterized in that
it further comprises a step €e) in which an additional
verification is performed by means of a camera and
digital image processing.
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