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(57) Abstract: The invention relates to a sensor (6) for measuring the distance between a stator and a rotor, which sensor is of
the magnetic type and has a sensor body (8) to which is attached a sensor tip (10), The tip of the sensor (10) is connected to the
sensor body (8) by a fixing arrangement (14) that has a locking device (16) that interacts with engaging devices (24) and a spring
@ arrangement (34). The locking device (16) is pressed towards an attaching position (A) by the action of a spring force Fl exerted by
& means of the spring arrangement (34) against the engaging device (24), fixing the sensor body (8) and the tip of the sensor (10) in
@\ relation to each other. By the application of a force F2 on the sensor body (8) that is greater than the spring force Fl , it is possible
O to move the sensor body and the tip of the sensor to a releasing position (D), releasing them in relation to each other.
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Method and arrangement for mounting a sensor designed for measuring

the distance between stator and rotor

TECHNICAL FIELD

The present invention relates to a method for mounting a sensor according to
the preamble to Claim 1 and an arrangement for mounting a sensor accord-

ing to the preamble to Claim 4.

BACKGROUND ART

Refiners designed for the production of paper pulp are generally provided
with a sensor arrangement of the magnetic type, that is positioned so that it is
stationary in the stator with the end surface of the measuring head on a level
with the surface of the grinding segment, for measuring the size of the grind-

ing gap between the stator and the rotor.

A disadvantage of locating the sensor in the surface of the grinding segment
is that the sensor is subjected to continual wear during operation. The tip of
the sensor with the measuring head is worn down at the same rate as the
grinding segment in the machine and the sensor must therefore be replaced
when the wear has become so great that the quality of the produced pulp has
deteriorated. A normal interval of time between replacements can, for exam-

ple, be 16 weeks.

A conventional sensor arrangement comprises a sensor mounted in such way
that it can be moved in an axial direction, for example by means of a roller
screw, in a housing mounted permanently in the stator, for adjusting the ar-
rangement during the calibration process or other functions, which sensor

generally has a sensor body upon which a sensor tip is mounted, for example
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by welding, (at the end of which sensor tip the measuring head is located).

The sensor body is normally attached in its housing by means of a screw
connection that can be difficult to access and complicated to use and to lock.
In order to replace a sensor, time-consuming dismantling of the sensor from
the housing is therefore required, with the whole of the sensor including the
sensor body and the tip of the sensor having to be replaced, which is la-

bour-intensive and time-consuming.

A sensor of this type comprises a so-called AGS-sensor (adjustable gap sen-
sor), that has been described previously in the Swedish patent document
520 322 from the same applicant and will therefore not be described in

greater detail here.

OBJECT OF INVENTION

The object of the invention is therefore to make it possible to produce a sen-
sor, the tip of which sensor can be mounted in a way that is reliable but sim-

pler than was previously the case.

DISCLOSURE OF INVENTION

The object of the invention is achieved by means of a method with the char-
acteristics that are described in Claim 1 and an arrangement with the charac-

teristics that are described in Claim 4.

Advantageous further developments of and improvements to the invention

are apparent from the subordinate claims and from the description.

BRIEF DESCRIPTION OF DRAWINGS
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The embodiments of the invention are described in greater detail in the fol-

lowing with reference to the attached drawings. Figure 1 shows a cross sec-
tion of a sensor with a sensor body and a sensor tip attached inside this in the
attaching position (A), for measuring the distance between the stator and the
rotor in a machine,

Figure 2 shows the sensor according to Figure 1 after moving this forward to
the engaging position (B), for commencing the disengagement of the tip of
the sensor,

Figure 3 shows the sensor according to Figure 1 after moving this further
forward to the locking position (C), in which position the tip of the sensor
can be removed from the sensor body,

Figure 4 shows the sensor according to Figure 1 in the releasing position
(D), when the tip of the sensor has been taken a short distance out of the sen-
sor body,

Figure 5 shows a cross section through the sensor according to Figure 1 in
the attaching position (A), with the parts comprised in the locking device
shown in greater detail,

Figure 6 shows the sensor with the parts that are vital for the attaching func-

tion in the attaching position (A) according to Figure 5 shown in larger scale.

MODES FOR CARRYING OUT THE INVENTION

A sensor arrangement 2 of the type described in the introduction comprises a
housing 4, that is permanently attached in a stator (not shown), which hous-
ing can, for example, be screwed into the stator. The sensor arrangement 2 is
provided in the conventional way with a sensor 6, that is mounted, for exam-
ple by means of a roller screw (not shown) in such a way that it can be
moved in an axial direction, which sensor has generally a sensor body 8 in
which a sensor rod or sensor tip 10 is mounted, for example by means of

welding, and at the end of which the measuring head (not shown) is located.
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The sensor body 8 is normally atlached in its housing 4 by means of a screw

connection (not shown). The roller screw (not shown) can be operated, for
example, by means of an operating device (also not shown) of a known type

(manual, electrical stepping motor, etc).

According to the invention, an improved arrangement of a sensor 6 is pro-
posed, with a stationary holder 12, that can be designed as a tube 12 that can
be mounted in the housing 4, suitably by being screwed in. The sensor 6,
with the sensor body 8 and sensor tip 10 that can be mounted on the sensor
body, is thereby arranged in the stationary holder 12 in such a way that it can
be moved. The sensor body 8 is provided with a fixing arrangement 14 de-
signed as a female part, for mounting a connecting part 15 of the sensor rod
or the sensor tip 10, designed as a complementary male part, that can be

connected to this.

The fixing arrangement 14 designed as a female part comprises a locking
device 16 for locking the connecting part 15 in the fixing arrangement. For
this purpose, the locking device 16 of the fixing arrangement 14 comprises a
locking sleeve 18 that is open at its free end. In addition, the locking device
comprises a predetermined number of locking means 20, that are arranged
adjacent to the free end of the locking sleeve 18 and that are evenly distrib-
uted around the circumference of the sleeve. Each locking means 20 is ar-
ranged to be able to move freely in its hole 22 in the radial direction of the
locking sleeve. At least three locking means with associated holes are suita-
bly evenly distributed around the circumference of the locking sleeve. The
Jocking device 16 is arranged to interact with an engaging device arranged
on the locking sleeve 18 that can be moved, for example in the form of an
engaging sleeve 24 that has a sprung shoulder 26 arranged at one end. At the
other free end 28 that is open and faces in the same direction as on the lock-

ing sleeve 18, the engaging sleeve 24 is provided with an internal lead-in 30
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at an acute angle a of 5 -15 degrees. By this means, the engaging sleeve 24 is

arranged to be able to be moved on the locking sleeve 18, whereby the open
free end 28, that is gently conically tapering over the lead-in 30 on the inside
of the engaging sleeve, is able to be moved into engagement with the locking

means 20 in the locking sleeve 18.

A spring seating 32 is arranged on the sensor body 8 in such a way that it is
opposite the sprung shoulder 26 of the engaging sleeve. Between the seating
32 and the shoulder 26 there is a spring arrangement 34 arranged to act with

a spring force F1.

The connecting part 15 of the sensor tip 10, that is designed as a male part,
has a recess 36 in the external circumference surface 37, which recess is ar-
ranged, in its mounted state with the connecting part 15 in the fixing ar-
rangement 14, to coincide with the respective hole 22 in the locking sleeve

18.

The recess 36 is delimited by a contact surface 38 that is arranged essentially
at right angles 1o the circumference surface 37 of the connecting part 15 of
the sensor tip 10, at the furthermost edge of the recess in relation to the free
end 39 of the connecting part. On the edge located closest to the free end 39
of the connecting part 15, the recess 36 is delimited by a closed plane con-
structed as a wedge surface 40 at an oblique angle B in relation to the cir-
cumference surface 37 of the sensor tip 10. The angle P is larger than the an-

gle a and can assume values in a range of 20-40 degrees.

By means of the force F1 exerted by the spring arrangement 34 against the
engaging sleeve 24, the locking device 16 is pressed towards an attaching
position (A), fixing the sensor body 8 and the tip of the sensor 10 in relation

to each other, in which a stop face 42 located at the free end of the locking
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sleeve 18 is in contact with the contact surface 38 on the connecting part 15

of the sensor tip. In the attaching position (A), the locking device 16 is also
engaged by the engaging sleeve 24. More specifically, by the action of the
engaging sleeve 24, each locking means 20 is locked in the respective hole
22 by the locking sleeve 18 and is wedged fast between the lead-in 30 on the
engaging sleeve 24 and the wedge surface 40 of the connecting part 15. Pro-
vided that the spring force F1 is larger than an opposing force that is gener-
ated in the engaging sleeve 24 by the wedge action against the lead-in 30, the
connecting part 15 of the sensor tip 10 will remain attached securely to the
sensor body 8. As the acute angle o of the lead-in 30 on the engaging sleeve
24 is only between 5 and 15 degrees, a very large force is required to forcibly

pull the connecting part 15 out of the locking sleeve 18.

Upon the application of a force F2 on the sensor body 8 that is greater than
the force F1 exerted by the spring arrangement, the sensor 6 is moved from
the attaching position (A) via an engaging position (B) and a subsequent
locking position (C) to a releasing position (D) in which the sensor body 8
and the tip of the sensor 10 are released in relation to each other. In the re-
leasing position (D), the tip of the sensor has been moved a short distance

out of the sensor body.

The force F2 is achieved, for example, by moving the sensor forward by
means of the roller screw in such a way that the sensor 6 assumes the engag-
ing position (B), in which the open free end 28 of the engaging sleeve 24
comes into contact with a first shoulder 44 in the stationary holder 12. After
that, the sensor 6 is moved forward an additional amount to the locking posi-
tion (C), in which the stop face 42 of the locking sleeve 18 has come into
contact with a second shoulder 46 in the stationary holder 12. In this locking
position (C), the engaging sleeve 24 has been moved, via the free end 28 that

is in contact with the first shoulder 44 in the holder 12, against the force F1
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of the spring arrangement, by means of the force F2 from the roller screw,

such a distance that the locking means 20 are no Jonger locked in their re-
spective holes 22 in the locking sleeve 18 by the engaging sleeve 24. The
locking means are thereby free to move radially outwards in the holes in
such a way that the tip of the sensor 10 can be pulled out of the sensor body
8. The locking means can, for example, consist of balls 20, that can move
radially in the holes against a relatively small force F3 from a spring ring 48
of conventional type. The three abovementioned forces are in the following

ratios: F2>F1>F3.

In the releasing position (D), in which the open free end 28 of the engaging
sleeve 24 is in contact with the first shoulder 44 and the stop face 42 of the
locking sleeve 18 is in contact with the second shoulder 46 in the stationary
holder 12, the tip of the sensor 10 has thus been pulled a little way out of the
sensor 8, where applicable by means of a to0l. By the action of the wedge
surface 40, the balls 20 have then been moved radially outward in the holes
22 such a distance that the tip of the sensor 10 is released, so that it can be
pulled out of the sensor body 8. The balls 20 are then retained, adjacent to
their radially outermost position in their respective holes by means of an in-
ternal surface 50 extending between the first shoulder 44 and the second
shoulder 46 in the holder 12 and arranged concentrically in the same. As
soon as the tip of the sensor 10 has been pulled out of the sensor body 8, for
example when being removed for replacement or inspection, the balls 20 re-
turn, by the action of the force F3 from the spring ring 48, to their radially
innermost position in their respective holes 22, which position is defined in a
known way by means of a ring flange 52, that has a smaller diameter than the

diameter of the balls.

For connecting the measuring head with the sensor’s measuring and com-

puter system, requisite connection leads can be connected in the conven-
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tional way, for example by means of electrical connectors (male/female) of

the conventional type (not shown) arranged in the locking sleeve 18 and in
the connecting part 15. Thus, it is thereby possible when mounting and re-
moving the tip of the sensor, for example in order to replace it, to make an
5 electrical connection between the parts at the same time as making the me-
chanical connection, and inspection and calibration of the sensor can also be

carried out in association with the replacement.
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Method for arranging a sensor {6) in a holder (12) in a machine pro-
vided with a stator and an opposing rotor, which sensor (6) is ar-
ranged in the stator for measuring the distance between the stator and
the rotor, which sensor is of the magnetic type and has a sensor body
(8) in which a sensor tip (10) can be mounted, characterized by the
following steps:

a) a connecting part (15) on the tip of the sensor (10) is inserted in a
fixing arrangement (14) on the sensor body (8) by means of a locking
device (16) that is arranged on the fixing arrangement (14) and that
interacts with engaging devices (24) and a spring arrangement (34),

b) the locking device (16) is pressed towards an attaching position (A)
by the action of a spring force F1 exerted by means of the spring ar-
rangement (34) against the engaging devices (24), fixing the fixing ar-

rangement (14) and the connecting part (15) in relation to each other.

. Method according to Claim 1, characterized by the following steps:

c) for removing the tip of the sensor (10) from the sensor body (8), a
force F2 that is greater than the spring force F1 is exerted on the sen-
sor body (8),

d) by means of the force F2, the engaging devices (24) are moved to
an engaging position (B) in contact with a first shoulder (44) in the
holder (12),

e) the locking device (16) is moved to a locking position (C) in con-
tact with a second shoulder (46) in the holder (12),

f) in addition, during the movement of the locking device (16) to the
locking position (C), the engaging sleeve (24) is moved such a dis-
tance against the spring force F1 that the locking device (16) is no

longer engaged by the engaging sleeve (24),
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g) afier that, the locking device (16) is free, when the connecting part

(15) is withdrawn from the fixing arrangement (14), to assume a re-
leasing position (D), releasing the sensor body (8) and the tip of the

sensor (10) in relation to each other.

Method according to Claim 1 or 2, characterized in that the locking
device (16) comprises locking means (20), that, when the locking de-
vice is no longer engaged by the engaging sleeve (24), are moved, by
the wedge action exerted by a wedge surface (40) on a recess (36) in
the connecting part (15), out of the recess (36) for withdrawal of the

connecting part (15) from the fixing arrangement (14).

Arrangement for arranging a sensor (6), in a machine provided with a
stator and an opposing rotor, which sensor (6} is arranged in the stator
for measuring the distance between the stator and the rotor, which
sensor is of the magnetic type and has a sensor body (8) to which a
sensor tip (10) is connected, characterized in that the tip of the sensor
(10) has a connecting part (15) that can be inserled in a fixing ar-
rangement (14) in the sensor body (8) by means of a locking device
(16) arranged on the fixing arrangement (14), with engaging devices
(24) and a spring arrangement (34) that interact, and in that the lock-~
ing device (16) is pressed towards an attaching position (A) by the ac-
tion of a spring force F1 exerted by means of the spring arrangement
(34) against the engaging devices (24), fixing the fixing arrangement

(14) and the connecting part (15) in relation to each other.

. Arrangement according to Claim 4, characterized in that the tip of the

sensor (10) can be removed from the sensor body (8), by the applica-
tion of a force F2 that is greater than the spring force F1 on the sensor
body (8).
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Arrangement according to Claim 35, characterized in that the engaging
devices (24) can be moved by means of the force F2 to an engaging

position (B) in contact with a first shoulder (44) in the holder (12).

Arrangement according to Claim 5 or 6, characterized in that the lock-
ing device (16) can be moved by means of the force F2 to a locking

position (C) in contact with a second shoulder (46) in the holder (12).

Arrangement according to any one of Claims 5-7, characterized in
that, in addition, when the locking device (16) has been moved to the
locking position (C), the engaging sleeve (24) can be moved such a
distance against the spring force F1 that the locking device (16) is no

longer engaged by the engaging sleeve (24).

Arrangement according to Claim 8, characterized in that, for with-
drawing the connecting part (15) out of the fixing arrangement (14),
the locking device (16) has assumed a releasing position (D), releas-
ing the sensor body (8) and the tip of the sensor (10) in relation to

each other.

Arrangement according to Claim 9, characterized in that the locking
device (16) comprises locking means (20), that, when the locking de-
vice is not engaged by the engaging sleeve (24), can be moved out of
a recess (36) by the wedge action exerted by a wedge surface (40) on
the recess (36) in the connecting part (15), whereby the connecting

part (15} can be withdrawn from the fixing arrangement (14).
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