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Measuring method for determining the displacement of a movable part of an actuator and

device for applying the measuring method

(57)  Measuring method and device for determining
the displacement of a movable part of an actuator such
as the axial and/or rotational movement of the piston rod
(7) in relation to the cylinder housing (2) with a pressu-
rized medium-operated cylinder (1). Optical means (12)
are applied, which can be aimed at the outer surface of
the movable part of an actuator, such as the piston rod

FIG. 1

(7). The light reflected by the movable part (7) is ab-
sorbed by an absorbing chip (13) suitable for it, which
electronically, by means of a converter (16) produces a
signal, from which the position or the velocity of the mov-
able part (7) can be determined. The piston rod (7) can
have undergone the usual polishing processing. The op-
tical means (12) comprise the means as they are applied
in a computer mouse.
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Description

[0001] The invention relates to a measuring method
for determining the displacement of a movable part of
an actuator such as the axial or rotational movement of
the piston rod in relation to the cylinder housing with a
pressurized medium-operated cylinder.

[0002] In certain cases, it is desirable to be able to
determine the position or the displacement of the piston
rod in a pressurized medium-operated cylinder during
its use. This is the case when a hydraulic cylinderis used
in operating the bottom doors of a floating dredge.
Therein, it can be important to be able to determine both
the position of the bottom doors and their velocity of
movement. Thus, it must be guaranteed that the doors
are actually in the closed position and that there is no
obstacle between the doors as a result of which no prop-
er sealing would be obtained.

[0003] Inasystem as applied by applicant, to that end
the piston rod is provided with parallel grooves extend-
ing across an oblique angle with the axis of the piston
rod. For determining the position or the velocity of move-
ment of the piston rod, two sensors are arranged at said
piston rod, which extend substantially square to the axis
and, seen in the direction of the axis, enclose a straight
angle.

[0004] Since hydraulic medium should not leak out
along the grooves provided in the piston rod, the
grooves are filled with a non-metallic medium, such as
a ceramic material, for example. Obviously, the final sur-
face of the piston rod must be smooth, so that a further
processing of the piston rod is required. Thus, manufac-
turing such a piston rod is costly, so that also the com-
plete hydraulic cylinder per se is relatively expensive.
[0005] In another method applied by applicant, an ap-
erture is made in the closed end of the cylinder housing,
that is, the end through which the piston rod does not
extend. A measuring device connected to a copper
thread extending through a bore in the piston rod is ar-
ranged at this aperture. Located on the head of the pis-
ton is a magnet, extending around the copper thread. A
similar device is supplied by e.g. Balluf GmbH at Neu-
hausen, Germany.

[0006] In this case, the piston rod has to undergo a
procession, namely longitudinally boring a hole in it,
which obviously entails some drawbacks. Further, the
cylinder housing should be processed too, again giving
a relatively expensive structure.

[0007] Theinventionintends to overcome these draw-
backs and to that end provides for, that optical means
are applied, which can be aimed at the outer surface of
the movable part of an actuator, such as the piston rod
of a pressurized medium-operated cylinder, in which the
light reflected by the movable part can be absorbed by
an absorbing chip suitable for it, which produces a signal
electronically, from which the position or the velocity of
the movable part can be determined.

[0008] When it concerns a piston rod, this can be a
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normally processed piston rod, which is understood to
mean a piston rod which has been polished in the usual
way. This is necessary for obtaining a surface so smooth
that a proper sealing between cylinder housing and pis-
ton rod can be obtained through resilient sealing means.
However, it has turned out, that even then a certain part
of the surface of the piston rod, irradiated by the optical
means, has characteristics of its own, so that its dis-
placement can be determined. It is obvious, that when
the diplacement is plotted against time electronically,
the velocity of displacement can be determined as well.
[0009] In general, a piston rod will undergo an axial
displacement. When the piston rod or a part of another
actuator also undergoes a rotation around the longitu-
dinal axis, this angular rotation can be determined too.
[0010] One can think of e.g. a winch, in which the ro-
tation of a part of it, such as the cable drum, should be
determined for being able to determine the position of
the end of the cable.

[0011] The absorbing chip cooperating with the opti-
cal means can be a commercially available absorbing
chip, such as of the type HDNS-2000 of Agilent Tech-
nologies, Inc., which can be connected to a converter in
a suitable way for supplying measuring and control sig-
nals. Naturally, another type of absorbing chip can be
applied too.

[0012] By employing the measuring method accord-
ing to the present invention the costs thereof can be rel-
atively low in relation to those of the known methods.
[0013] The optical means and the absorbing chip will
preferably be incorporated in a housing, which is con-
nected to a fixed part of the actuator, such as a cylinder
housing, so that the optical means are located directly
near the part of the actuator to be monitored, such as a
piston rod.

[0014] Theinvention is further explained by way of an
example, illustrated in the drawing, in which:

fig. 1 illustrates schematically a side view of a pres-
surized medium-operated cylinder provided with a
system according to the invention with accompany-
ing parts; and

fig. 2 illustrates schematically the arrangement and
function of said system employed.

[0015] Fig. 1 illustrates a hydraulic cylinder 1, com-
prising a cylinder housing 2 which is closed at the end
3 and is provided there with a part 4 by which cylinder
housing 2 can be connected to a support structure.
[0016] The other end 5 of the cylinder housing 2 has
a bore 6, through which the piston rod 7 extends out-
wardly. The free end of the piston rod 7 is provided with
a part 8 that can be connected to an operable part. With-
in the cylinder housing 2, the piston rod 7 is connected
to the piston 9.

[0017] The cylinder housing 2 is connected to a hous-
ing 10, in which the system 11 is incorporated. The sys-
tem 11 comprises the optical element 12 and the ab-
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sorbing chip 13. The optical element 12 is located close
to the piston rod 7, but is not in engagement with it. The
housing 10 will preferably be closed in relation to the
cylinder housing 2 and in relation the surroundings be
closed by the end wall 14. The end wall 14 is provided
with means contacting the piston rod 7 in order to pre-
ventdirt or dust from entering the housing 10. Obviously,
the housing 10 can be entirely integrated in the cylinder
housing 2.

[0018] By means of the line 15, the system 11 is con-
nected to a converter 16 providing measuring and con-
trol signals and being arranged at a distance from said
system.

[0019] Fig. 2 illustrates schematically the arrange-
ment of the system 11 comprising the optical element
12, which aims a light beam through a lens 17 onto a
movable part of an actuator, such as a pistonrod 7. The
light reflected by the piston rod 7 is aimed at the absorb-
ing chip 13 through a lens 18.

[0020] Starting from an end position of the hydraulic
cylinder 1, in which its piston rod 7 has been displaced
to the left or to the right as much as possible as seen in
fig. 1, the system can be calibrated.

[0021] It will be obvious, that only one possible em-
bodiment of the invention of a measuring method and a
device according to the invention applied with it, has
beenillustrated in the drawing and described above and
that many changes can be made without leaving the in-
ventive idea as it is indicated in the claims.

Claims

1. Measuring method for determining the displace-
ment of a movable part of an actuator such as the
axial or rotational movement of the piston rod (7) in
relation to the cylinder housing (2) with a pressu-
rized medium-operated cylinder (1), characterized
in that optical means (12) are applied, which can
be aimed at the outer surface of the movable part
of an actuator, such as the piston rod (7) of a pres-
surized medium-operated cylinder (1), in which the
light reflected by the movable part (7) can be ab-
sorbed by an absorbing chip (13) suitable for it,
which produces a signal electronically, from which
the position or the velocity of the movable part (7)
can be determined.

2. Measuring method according to claim 1, character-
ized in that when applying it on a piston rod, this
can be a normally processed piston rod, which is
understood to mean a piston rod which has been
polished in the usual way.

3. Measuring method according to claim 1 or 2, char-
acterized in that the optical means (12) comprise
of the means as they are applied in a computer
mouse.
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4.

Measuring method according to one of the preced-
ing claims, characterized in that the absorbing
chip (13) cooperating with the optical means (12)
can be a commercially available absorbing chip
(13), such as of the type HDNS-2000 of Agilent
Technologies, Inc., which can be connected to a
converter (16) in a suitable way for supplying meas-
uring and control signals.

Device for applicating the measuring method ac-
cording to one of the preceding claims, character-
ized in that the optical means (12) and the absorb-
ing chip (13) are accommodated in a housing (10),
which is connected to a fixed part of the actuator,
such as a cylinder housing (2), so that the optical
means are located directly near the part of the ac-
tuator to be monitored, such as a piston rod (7).
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