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ROLLING BEARING SEAL ASSEMBLY WITH A
BUILT-IN SENSOR

BACKGROUND OF THE INVENTION

The present invention relates to a seal assembly with
a built-in sensor, particularly for rolling bearings.

For protecting the rolling bodies of rolling bearings
from external pollution, normally consisting of solid or
liquid particles, seal assemblies are fitted between the
bearing rings. These consist of one or more annular
shields fitted integral with one of the bearing rings, and
which provide for sliding seal action on the other bear-
ing ring by means of respective elastomeric lips and/or
for labyrinth sealing.

The rotation speed of the movable ring, and conse-
quently of the shaft integral with it, is normally deter-
mined using a speed sensor comprising a Hall-effect or
magnetoresistance sensor, and arranged facing a phonic
wheel fitted directly on to the shaft.

The phonic wheel is made of ferromagnetic material,
and presents a number of equally-spaced, magnetically
nonuniform portions. Here and hereinafter, the term
“magnetically nonuniform portions” is intended to
mean element portions whose passage in a magnetic
field results in a variation of the magnetic field at said
portions, e.g. a number of solids and voids, or a number
of projections formed on a surface facing the sensor.
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When the phonic wheel is rotated by the shaft, the -

alternating magnetically nonuniform portions moving
past the sensor result in a variation in magnetic induc-
tance, and in the generation by the magnetic sensor of a
periodic signal. This is supplied to a central processing
unit, which, on the basis of the frequency of the signal,
provides for computing the number of revolutions per
unit of time of the wheel and consequently of the shaft.

A major drawback of the above solution is that, for
ensuring accurate speed detection, the phonic wheel
and sensor must be mounted perfectly opposite each
other, with a minimum amount of, as far as possible,
constant tolerance.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
rolling bearing seal assembly with a built-in sensor,
designed to overcome the aforementioned drawback,
and which provides for accurate, low-cost speed detec-
tion.

A further object of the present invention is to provide
a seal assembly also designed to house other types of
sensors, in particular, a sensor for detecting the internal
temperature of the bearing.

According to the present invention, there is provided
arolling bearing seal assembly with a built-in sensor, the
rolling bearing comprising a first ring movable in rela-
tion to a second ring, and a number of rolling bodies
interposed between said first ring and said second ring
and housed inside a chamber defined between said first
and second rings; characterized by the fact that said seal
assembly comprises at least one shielding element for
closing said chamber, located opposite said chamber
and outside said bearing, and having means for connec-
tion to said second ring of said bearing; said seal assem-
bly also comprising at least one sensor housed inside a
first seat formed inside said shielding element.
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BRIEF DESCRIPTION OF THE DRAWINGS

A non-limiting embodiment of the present invention
will be described by way of example with reference to
the accompanying drawings, in which:

FIG. 1 shows a partial section of a rolling bearing
featuring a seal assembly in accordance with the
present invention;

FIG. 2 shows a detail of the FIG. 1 seal assembly.

DETAILED DESCRIPTION OF THE
INVENTION

With reference to FIGS. 1 and 2, number 1 indicates
a seal assembly with a built-in sensor 2, a rolling bearing
3.

Bearing 3 comprises a first ring 4 rotatable in relation
to a second ring 5; and a number of rolling bodies 6
interposed between rings 4 and 5, housed inside a cham-
ber 8 defined between rings 4 and 5, and held in position
by a retainer 7.

According to the present invention, seal assembly 1
comprises an annular shielding element 11 for closing
chamber 8, and located opposite chamber 8 and outside
bearing 3. Shielding element 11 presents a seat 12 hous-
ing sensor 2; and means 13 for connection to ring 5 and
substantially consisting of an appendix 14 projecting
from the inner side 15 of element 11 facing ring 5, and
designed to click inside a corresponding annular groove
16 formed in inner wall 18 of ring 5. Groove 16 is so
formed as to define a seat for a conventional type seal
(not shown, by virtue of being replaced, in the example
shown, by element 11).

As shown in FIG. 1, outwards of sensor 2, seat 12 is
closed by a cover element such as a plug 9.
 According to the present invention, movable ring 4 is
fitted integral with a second shielding element 21 made
of ferromagnetic material and the lateral wall 22 of
which, facing sensor 2, presents magnetically nonuni-
form portions 23 consisting, for example, of holes 24
formed in wall 22. Shielding element 21 presents a sub-
stantially sleeve type structure.

Sensor 2 in shielding element 11 consists of a mag-
netic sensor, preferably a Hall-effect or magnetoresis-
tance type, and second shielding element 21 substan-
tially constitutes a phonic wheel, so that elements 2 and
21 combine to define a rotation speed sensor.

As shown in FIG. 2, shielding element 11 is so de-
signed as to accommodate a number of seats 12, possibly
of different shapes, and each housing a different type of
sensor. According to the present invention, therefore,
element 11 may be fitted simultaneously with both sen-
sor 2 and, for example, a known type of miniaturized
temperature sensor 25 (not shown in detail) housed
inside a second seat 12, offset angularly in relation to
seat 12 of sensor 2, for continuously and accurately
determining the temperature inside bearing 3. Fitment
of a second sensor 2 (as shown by the dotted line) in a
third seat 12, offset angularly by a given amount in
relation to seat 12 of the first sensor 2, also provides for
determining the rotation direction of ring 4 of bearing 3,
by providing, in conjunction with element 21, two
speed sensors in two different angular positions on ele-
ment 11. Detection of the signal sequence of the two
sensors 2 thus provides for determining not only the
rotation speed but also the rotation direction of ring 4.

In actual use, sensor 2, connected to a measuring unit
(not shown), is fitted inside one of seats 12 on element
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11, and arranged facing shielding element 21 integral
with movable ring 4 of bearing 3.

When ring 4 is rotated in relation to ring 5, the suc-
cession of magnetically nonuniform portions 23 moving
past sensor 2 modifies the magnetic circuit represented
substantially by sensor 2 and facing ferromagnetic ele-
ment 21, thus resulting in a variation in magnetic induc-
tance and in the operating parameters of sensor 2.

The variation in the operating parameters of sensor 2
is recorded by a measuring unit (not shown), which
provides for determining the number of such events per
unit of time, and so determining the rotation speed of
ring 4 in relation to ring 5.

The advantages of the present invention will be clear
from the foregoing description. The manufacture of
increasingly miniaturized sensors enables a number of
sensors, arranged facing the rolling body chamber be-
tween the bearing rings, to be integrated in one seal
formed according to the present invention and secured
integral with the fixed bearing ring, the sensors being
faced to the space provided between the rolling bodies
and the rings. In the case of a speed sensor, the phonic
wheel is housed directly inside the chamber itself, so
that, in addition to constituting a passive component of
the rotation speed measuring circuit, it also provides
actively, in the form of a second seal, for protecting the
rolling bodies interposed between the bearing rings.

Elimination of the conventional phonic wheel and
integration of the sensors inside the sealing element also
provide for simplifying and reducing the cost of assem-
bly.

We claim:

1. A rolling bearing seal assembly with a built-in
sensor, the rolling bearing comprising a first ring mov-
able in relation to a second, fixed ring, and a number of
rolling bodies interposed between said first ring and said
second ring and housed inside a chamber defined be-
tween said first and second rings; said seal assembly
comprising at least one shielding element for closing
said chamber, said shielding element being located op-
posite said chamber and outside said bearing, means for
connecting said at least one shielding element to said
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second ring of said bearing; said connecting means in-
cluding an annular appendix projecting axially from a
side of said at least one shielding element facing said
fixed ring, said appendix being designed to mate with a
corresponding groove formed in an inner wall of said
second ring; said seal assembly also including at least
two sensors housed completely inside seats formed in-
side said at least one shielding element.

2. A seal assembly as claimed in claim 1, further com-
prising a second shielding element fitted integral with
said first ring of said bearing; said second element being
made of ferromagnetic material and presenting magneti-
cally nonuniform portions.

3. A seal assembly as claimed in claim 2, wherein a
first of said sensors in said first shielding element com-
prises a2 magnetic sensor, said second shielding element
comprising a phonic wheel.

4. A seal assembly as claimed in claim 2, wherein said
second shielding element is a substantially sleeve type
structure.

5. A seal assembly as claimed in claim 3, wherein said
magnetic sensor is selected from one of a Hall-effect and
magnetoresistance type sensor.

6. A seal assembly as claimed in claim 1, wherein a
second of said sensors comprises a sensor for detecting
the temperature inside said bearing; said temperature
sensor being housed in one of the seats formed in said
first shielding element; said second seat being angularly
offset in relation to said first seat.

7. A seal assembly as claimed in claim 6, further com-
prising at least two speed sensors for determining the
rotation direction of said movable ring of said rolling
bearing.

8. A seal assembly as claimed in claim 1, wherein
faces of the at least two sensors are arranged such that
an external surface is flush with a surface of the shield-
ing element directed toward the chamber.

9. A seal assembly as claimed in claim 1, wherein the
shielding element is snap-connected with the groove

formed in the inner wall of said second ring.
* * ¥ %k *
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