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(54) Title: CABLE END SENSING APPARATUS AND METHOD

(57) Abstract: A cable end sensing apparatus (10) and a method of sensing a

cable end (14)of a cable (12) in a cable preparation device (16). The cable end
sensing apparatus (10) includes cable clamps (20) for clamping and moving
the cable(12) and a movable sensing device (24). The movable sensing device
(24) has a first position in which the movable sensing device (24) is positioned
in line with an axis of insertion (26) of the cable (12) to engage the end (14) of
the cable (12) and to prevent the cable (12) from moving beyond the movable
sensing device (24). The movable sensing device (24) has a second position
in which the movable sensing device (24) is moved away from the axis of
insertion(26) of the cable (12) when the cable end (14) is properly positioned
to allow the cable (12) to move beyond the sensing device (24).
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CABLE END SENSING APPARATUS AND METHOD

[0001] Devices that facilitate positioning cables in a cable preparation device
are known. Various existing machines use only a hard stop to locate the cable
end. This method relies on the operator placing the cable correctly in the
machine every time, which introduces the risk of user error. Also, this method

does not ensure the cable did not move during the preparation process.

[0002] The problem to be solved is to provide a cable end sensing apparatus
that accurately positions the end of the cable before beginning the cable
preparation cycle and checks for proper cable position after completion of the

cycle, thereby ensuring proper strip or cut lengths on the cable.

[0003] This problem is solved by providing a sensing method which uses a
sensing device to check the cable position before beginning the cycle, and later
uses the same sensing device to check the cable position after completing the

cycle, thereby ensuring proper strip or cut lengths on the cable.

[0004] An embodiment is directed to a method of sensing a cable end of a cable
in a cable preparation device. The method includes: positioning the cable end
of the cable in engagement with a sensing device; detecting the cable end with
the sensing device; clamping cable with cable clamps; detecting with the
sensing device if the cable end remains in engagement with the sensing device
after the cable is clamped; moving the cable end toward the sensing device if
the cable end is not detected by the sensing device; and moving the sensing
device away from an axis of insertion of the cable to allow the cable to enter the

cable preparation device.

[0005] The invention will now be described by way of example with reference

to the accompanying drawings in which:

[0006] FIG. 1 is a perspective view of an illustrative cable end sensing

apparatus according to the present invention.



WO 2021/074902 PCT/1IB2020/059792

[0007] FIG. 2 is a top diagrammatic view of a cable inserted into the cable end

sensing apparatus.

[0008] FIG. 3 is a top diagrammatic view of the cable inserted into the cable end

sensing apparatus, with the cable clamp gripping the cable.

[0009] FIG. 4 is a top diagrammatic view of the cable clamp moving the cable
toward a sensing plate of the cable end sensing apparatus, whereby the end of

the cable is in contact with a sensing plate.

[0010] FIG. 5 is a top diagrammatic view showing the sensing plate moved from

the path of the cable.

[0011] FIG. 6 is a top diagrammatic view of the end of the cable inserted into a

cable preparation mechanism.

[0012] FIG. 7 is a top diagrammatic view of the cable clamp and the cable being
retracted from the cable preparation mechanism to expose the stripped end of

the cable.

[0013] FIG. 8 is a top diagrammatic view showing the sensing plated moved

back into the path of the cable.

[0014] FIG. 9 is a top diagrammatic view of the cable clamp moving the stripped
cable end back toward the sensing plate, whereby the stripped end of the cable

is in contact with the sensing plate.

[0015] FIG. 10 is a top diagrammatic view of the stripped cable released from

the cable clamp.

[0016] FIG. 11 is a front perspective view of an alternate illustrative embodiment

of the sensing device of the cable end sensing apparatus.

[0017] As shown in FIG. 1, a cable end sensing apparatus 10 is provided to
detect or sense an end 14 of a cable 12 to ensure proper positioning of the

cable 12 in a cable preparation device 16. A factor in the preparation of the
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cable 12 is the strip or cut lengths of different parts (i.e. outer jacket, braid and
inner jacket) of the cable 12. The strip or cut lengths of the different parts require
a level of precision so that further cable processing steps, such as, but not
limited to, termination, can be performed to specification. The cable end
sensing apparatus 10 allows for the precise positioning of the cable 12 prior to
the cable 12 being inserted into the cable preparation device 12. In addition,
the use of the cable end sensing apparatus 10 allows for quicker machine
loading of the cable 12 because it requires less precision on the part of the

operator.

[0018] As shown in the FIGS. 2 through 10, the cable end sensing apparatus
has a pair of cable clamps 20, an inner guard 22 and a sensing device 24. In
the illustrative embodiment shown, the cable clamps 20 are driven by a
pneumatic device (not shown). However, the cable clamps 20 may be driven
by spring force or other types of closing forces. The inner guard 22 is a safety
device which prevents the operator from making contact with the cable
preparation device 16. The inner guard 22 is optional and may have many

different configurations without departing from the scope of the invention.

[0019] In the illustrative embodiment, the sensing device 24 is a sensing plate
which detects changes in capacitance of the cable 12 to determine whether or
not the cable 12 is contacting the sensing device 24. The sensing device 24 is
movable in a direction which is perpendicular to an axis 26 of insertion of the
cable 12 to allow the cable 12 to be moved into the cable preparation device
16. However, other configurations and motions of the sensing device 24 may
be used. In the illustrative embodiment shown, the sensing device 24 is driven
by a pneumatic device (not shown). However, the sensing device 24 may be

moved using other drive mechanisms.

[0020] In the initial position, as shown in FIG. 2, the cable clamps 20 are in the
open position and the sensing device 24 is positioned in a first position in which
the sensing device 24 is in line with the axis 26 of insertion of the cable 12 into

the cable preparation device 16. When in the open position, the cable 12 is
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inserted between the cable clamps 20. Insertion continues until the end 14 of
the cable 12 engages a surface 28 of the sensing device 24 causing a hard
stop of the cable 12 in the direction 30 of insertion. In this position, the sensing
device 24 also acts as a guard to prevent the operator or the cable 12 from
moving past the sensing device 24 and improperly entering or engaging the

cable preparation device 16.

[0021] With the cable end 14 positioned in engagement with the surface 28 of
the sensing device 24, the sensing device detects the cable end 14 and the
cable clamps 20 are moved, as indicated by arrows 32 in FIG. 3, into
engagement with the cable 12 to provide a secure grip between the cable

clamps 20 and the cable 12.

[0022] Once the cable 12 is secured by the cable clamps 20, if the sensing
device 24 detects that the cable end 14 remains in engagement with the surface
28 of the sensing device 24, the sensing device 24 is moved as shown in FIG.
5, as will be more fully described. If the cable end 14 is not detected by the
sensing device 24 after the cable 12 is clamped, the cable clamps 20 and the
cable 12 are moved toward the surface 28 of the sensing device 24, as
indicated by arrow 34 of FIG. 4. This movement occurs until the sensing device

24 detects the cable end 14 in engagement with the surface 28.

[0023] The sensing device 24 acts as a hard stop that detects changes in
capacitance of the cable 12 to determine whether or not the cable 12 is
contacting the sensing device 24 or hard stop. If the cable 12 is not contacting
the sensing device 24, the cable clamps 20 advance the cable 12 until the cable
end 14 is detected by the sensing device 24. As the cable end sensing
apparatus 10 facilitates the proper positioning of the cable end 14, this allows

for less precise cable loading by the operator.

[0024] If the sensing device 24 does not detect the cable end 14 with a certain

predetermined distance, the sensing device 24 of the cable end sensing
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apparatus 10 will enter a fault state and alert the operator that there is an issue

with the cable 12 location.

[0025] If the cable end 14 is detected by the sensing device 24, the sensing
device 24 provides a signal that the cable preparation process may proceed.
This causes the sensing device 24 to move perpendicular to the axis 26 of
insertion of the cable 12. The movement continues, as shown by the arrow 36
in FIG. 5, until the sensing device 24 is moved to a second position in which the
sensing device 24 is moved away from the axis 26 to allow the cable end 14 of
the cable 12 to move beyond the sensing device 24 and enter the cable

preparation device 16.

[0026] With the sensing device 24 moved from the axis 26 of insertion, the cable
clamps 20 and cable 12 are moved in the direction of arrow 38 in FIG. 6, toward
the cable preparation device 16. This movement continues until the cable end
14 of the cable 12 is positioned in the cable preparation device 16. With the
cable end 14 positioned in the cable preparation device 16, the cable

preparation device 16 prepares the cable end 14 as required.

[0027] With the cable end 14 properly prepared by the cable preparation device
16, the cable clamps 20 and cable 12 are retracted and moved in the direction
of arrow 40 in FIG. 7. This movement is continued until the cable end 14 is
moved past the plane of the sensing device 24. The sensing device 24 is then
moved perpendicular to the axis 26 of insertion of the cable 12, as indicated by
arrow 42 of FIG. 8, back to its original position. The sensing device 24 is moved
to be in line with the axis 26, thereby preventing the cable end 14 of the cable

12 from entering the cable preparation device 16.

[0028] With the sensing device 24 properly positioned, the cable clamps 20 and
cable 12 are advanced and moved toward the sensing device, as shown by the
arrow 44 in FIG. 9. This movement occurs until the sensing device 24 detects

the cable end 14 in engagement with the surface 28.



WO 2021/074902 PCT/1IB2020/059792

[0029] If the sensing device 24 does not detect the cable end 14 with a certain
predetermined distance, the sensing device 24 of the cable end sensing
apparatus 10 will enter a fault state and alert the operator that there is an issue

with the cable preparation process.

[0030] If the cable end 14 is detected within an acceptable range of its initial
position by the sensing device 24, the sensing device 24 provides a signal that
the cable 12 did not move within the cable clamps 20 during the cable
preparation process, allowing the cable clamps 20 to move away from the cable
12, as shown by the arrow 46 in FIG 10. As this occurs, the cable 12 is released

to be moved from the cable end sensing apparatus 10 to the next station.

[0031] As shown in FIG. 11, the sensing device 24 may include a sensing target
zone 50 on the surface 28 of the sensing device 24. The sensing target zone
50 can be used to ensure the cable 12 is centered in the cable end sensing
apparatus 10 before the preparation process described above begins. If the
cable 12 is not centered, the sensing device 24 of the cable end sensing
apparatus 10 will enter a fault state and alert the operator that there is an issue

with the positioning of the cable 12.

[0032] As shown in FIG. 11, the target zone 50 of the sensing device 24 may
include separate, sensing zones, such as, but not limited to, concentric sensing
rings 52 to determine the diameter of the cable 12 to ensure that the proper
size of cable 12 is used before the preparation process described above begins.
In other embodiments, the target zone 50 is grid or an array of sensing zones.
If an improper sized cable 12 is positioned in the cable end sensing apparatus
10, the sensing device 24 will enter a fault state and alert the operator that there

is an issue with the size of the cable 12.

[0033] The sensed capacitive value of the cable 12 as determined by the
sensing device 24 may be compared to the known capacitive value of a known
or ideal cable to determine whether the cable 12 is of an appropriate length

and/or diameter. If the sensing device 24 senses an improper capacitive value
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of the cable 12, as compared to the known or ideal cable, the sensing device
24 will enter a fault state and alert the operator that there is an issue with the
cable 12.

[0034] While the embodiment described herein have sensing devices 24 which
detect changes in capacitance, other types of sensing devices may be used.
For example, the sensing devices may use other cable end sensing
technologies, such as resistive sensing or a mechanical switch to perform the

same tasks described above.
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[0035] CLAIMS

1. A method of sensing a cable end (14) of a cable (12) in a cable preparation
device (16), the method comprising:

positioning the cable end (14) of the cable (12) in engagement
with a sensing device (24);

detecting the cable end (14) with the sensing device (24);

clamping the cable (12) with cable clamps (20);

detecting with the sensing device (24) if the cable end (14)
remains in engagement with the sensing device (24) after the cable
(12) is clamped,;

moving the cable end (14) toward the sensing device (24) if the
cable end (14) is not detected by the sensing device (24); and

moving the sensing device (24) away from an axis of insertion
(26) of the cable (12) to allow the cable (12) to enter the cable

preparation device (16).

2. The method as recited in claim 1, wherein if the sensing device (24) does
not detect the cable end (14) with a certain predetermined distance after the
cable (12) is clamped, the sensing device (24) will enter a fault state and

alert an operator that there is an issue with the cable (12) location.

3. The method as recited in claim 1, wherein the sensing device (24) is moved

perpendicular to the axis of insertion (26) of the cable (12).

4. The method as recited in claim 1, comprising:
with the sensing device (24) moved from the axis of insertion
(26), moving the cable clamps (20) and cable (12) in the direction
toward the cable preparation device (16) until the cable end (14) of
the cable (12) is positioned in the cable preparation device (16);

preparing the cable end (14) in the cable preparation device (16).

5. The method as recited in claim 4, comprising:
with the cable end (14) properly prepared by the cable

preparation device (16), the cable clamps (20) and cable (12) are
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retracted until the cable end (14) is moved past a plane of the
sensing device (24);

moving the sensing device (24) perpendicular to the axis of
insertion (26) of the cable (12), wherein the sensing device (24) is
moved to be in line with the axis of insertion (26), thereby preventing
the cable end (14) of the cable (12) from entering the cable

preparation device (16).

6. The method as recited in claim 5, comprising:
with the sensing device (24) properly positioned, the cable
clamps (20) and cable (12) are advanced and moved toward the
sensing device (24);
detecting the cable end (14) is in engagement with the surface
(28) of the sensing device (24).

7. The method as recited in claim 6 wherein if the sensing device (24) does
not detect the cable end (14) with a certain predetermined distance, the
sensing device (24) will enter a fault state and alert the operator that there

is an issue with the cable preparation process.

8. The method as recited in claim 6 wherein if the cable end (14) is detected
within an acceptable range of its initial position by the sensing device (24),
the sensing device (24) provides a signal that the cable (12) did not move
within the cable clamps (20) during the cable preparation process, allowing

the cable clamps (20) to move away from the cable (12).

9. The method as recited in claim 1 wherein the sensing device (24) has a
sensing target zone (50) on the surface (28) of the sensing device (24), the
sensing target zone (50) ensures the cable (12) is centered in the cable end

(14) sensing apparatus.

10. The method as recited in claim 9 wherein if the cable (12) is not centered,
the sensing device (24) will enter a fault state and alert the operator that

there is an issue with the positioning of the cable (12).
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11. The method as recited in claim 9 wherein the sensing target zone (50) has
sensing zones (52) to determine the diameter of the cable (12) to ensure
that the proper size of cable (12) is used before the preparation process

begins.

12. The method as recited in claim 11 wherein if an improper sized cable (12)
is positioned in the cable end (14) sensing apparatus, the sensing device
(24) will enter a fault state and alert the operator that there is an issue with
the size of the cable (12).

13. The method as recited in claim 1 wherein the sensing device (24) is a
sensing plate which detects changes in capacitance to determine whether

or not the cable (12) is contacting the sensing device (24).

14. The method as recited in claim 13 wherein a sensed capacitive value of the
cable (12) as determined by the sensing device (24) is compared to a known
capacitive value to determine whether the cable (12) is of an appropriate

length and/or diameter.

15. The method as recited in claim 14 wherein if the sensing device (24) senses
an improper capacitive value of the cable (12), the sensing device (24) will
enter a fault state and alert the operator that there is an issue with the cable
(12).

10
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