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ROLLING BEARING UNIT WITH ENCODER 

FIELD OF THE INVENTION 

[0001] The present invention relates to a rolling bearing 
unit With an encoder Which is used for rotatably supporting 
an automobile Wheel With respect to the suspension, as Well 
as for detecting the rotation speed of the Wheel. 

DESCRIPTION OF THE PRIOR ART 

[0002] Various kinds of rolling bearing units With an 
encoder have been knoWn in the art Which detects the 
rotation speed of the Wheel in order to rotatably support the 
Wheel With respect to the suspension, While in order to be 
able to control an anti-lock brake system (ABS) or traction 
control system (TCS). For example, FIG. 1 shoWs a struc 
ture as disclosed in US. Pat. No. 5,622,437. 

[0003] The suspension has a knuckle 1 With a mount hole 
2 formed therein, and a stationary race or outer race 3 is 
?tted into the interior of the mount hole 2. On the inner 
diameter side of the outer race 3, a pair of inner rings 6a, 6b 
are provided in a concentric relation With the outer race 3, 
respectively, to form a rotatable race 5 together With a hub 
4. Outer ring raceWays 7 in double roWs are formed on the 
inner peripheral surface of the outer race 3 While inner ring 
raceWays 8 are formed on the outer peripheral surface of the 
inner rings 6a, 6b, and rolling members such as balls 9 or 
conical rollers are provided betWeen the outer ring raceWays 
7 and the inner ring raceWays 8, so that the rotatable race 5 
is rotatably supported inside the outer race 3. 

[0004] A constant velocity joint 11 has an output shaft 12 
Which is spline-connected to the central hole 10 of the hub 
4 to rotatably drive the rotatable race 5. In addition, onto the 
outer periphery at one end of the inner ring 6b (right one in 
FIG. 1), an encoder of permanent magnet 13 is ?xed and 
supported through a slinger 14. This slinger 14 is formed in 
a generally annular shape With L-shaped cross section and 
?xedly ?tted onto the end of the inner ring 6b. 

[0005] The permanent magnet 13 is magnetiZed in the 
axial directions (left and right directions in FIG. 1). The 
magnetiZed directions are alternately changed With a uni 
form pitch. Accordingly, S-poles and N-poles are circum 
ferentially alternately arranged With a uniform interval on 
the side surface of the permanent magnet 13. 

[0006] In addition, a seal ring 15 is ?xedly ?tted into the 
inner peripheral surface at one end of the outer race 3, and 
has seal lips the tip end of Which comes in sliding contact 
With the slinger 14 in the Whole circumference. 

[0007] The mount hole 2, Which is a support section of the 
outer race 3 With reference to the knuckle 1, has a portion 
Which a support plate 16 in a generally annular shape is ?xed 
to and supported by. The support plate 16 has a portion to 
Which a sensor unit 35 is mounted. The sensor unit 35 has 
elements such as Hall ICs embedded therein to change the 
output corresponding to the magnetic ?ux change. With the 
sensor unit 35 mounted to the portion of the support plate 16, 
the detection section provided on the tip end of the sensor 
unit 35 faces the side surface of the permanent magnet 13 
With a small clearance therebetWeen. 

[0008] When using the rolling bearing unit With the 
encoder as mentioned above, a vehicle Wheel is mounted to 
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the rotatable ?ange 17 provided on the outer peripheral 
surface of the hub 4. As the vehicle Wheel rotates, the 
permanent magnet 13 ?xedly ?tted onto the inner ring 6b 
rotates, and then the output of the sensor facing the perma 
nent magnet 13 changes. The frequency of the changing 
output of the sensor is proportional to the rotation speed of 
the vehicle Wheel. Therefore, the output signals of the sensor 
is sent to a controller, not shoWn in the ?gure, it is possible 
to obtain the rotation speed of the Wheel and to adequately 
control the ABS or TCS. 

[0009] In the case of the prior art rolling-bearing unit With 
encoder that is constricted and functions as described above, 
the shape of the support plate 16, that separates the perma 
nent magnet 13 of the encoder from the outside, is complex. 
Therefore, the manufacturing cost of a rolling-bearing unit 
With encoder that includes this support plate 16 becomes 
expensive. Also, since this support plate 16 does not rotate 
even When the Wheel rotates, there is little seal effect by this 
support plate 16. This is because there is unavoidably a large 
gap around the tip end of the sensor unit 35 supported by the 
support plate 16. 

[0010] Regardless of the existence of this support plate 16, 
it is easy for rain Water and the like that is brought in by the 
Wheel to get into the area Where the permanent magnet 13 is 
located. As a result, there is a possibility that foreign matter, 
such as magnetic dust, could adhere to the permanent 
magnet 13 and loWer the accuracy of the rotation speed 
detection device. 

[0011] For a rolling-bearing unit that supports the Wheel so 
that it can rotate freely With respect to the suspension device, 
it is possible to constrict it such that the rotating race is 
provided on the outer race side, other than that the rotating 
race is provided on the inner race side as in the case of the 
prior art construction shoWn in FIG. 1. HoWever, for the 
prior art constriction shoWn in FIG. 1, if the outer race is 
used as the rotating race, it is dif?cult to obtain adequate seal 
performance. 
[0012] For example, a rolling-bearing unit having the 
rotation speed detector Which is constructed as shoWn in 
FIG. 1 installed therein and using the outer race as the 
rotating race, has been disclosed in US. Pat. No. 5,451,869. 
HoWever, in the construction disclosed in US. Pat. No. 
5,451,869, since the outer race is the only member that 
rotates and is located further outside in the radial direction 
than the encoder, it is dif?cult to effectively prevent matter 
from adhering to the encoder. 

SUMMARY OF THE INVENTION 

[0013] An object of the present invention, taking the 
problems as mentioned above into consideration, to provide 
a rolling bearing unit With encoder in loW-cost construction 
Wherein the outer race is the rotating race, and making it 
possible to effectively prevent foreign matter from penetrat 
ing into the encoder section. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a cross sectional vieW of an example of 
the prior art rolling bearing unit With encoder. 

[0015] FIG. 2 is a cross sectional vieW of the rolling 
bearing unit With encoder according to an embodiment of 
the present invention. 
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[0016] FIG. 3 is an enlarged vieW of Portion III in FIG. 
2. 

[0017] FIG. 4 is a cross sectional vieW of the rolling 
bearing unit With encoder according to another embodiment 
of the present invention. 

[0018] FIG. 5 is an enlarged vieW of Portion V in FIG. 4. 

[0019] FIG. 6 is a cross sectional vieW of the rolling 
bearing unit With encoder according to another embodiment 
of the present invention. 

[0020] FIG. 7 is an enlarged vieW similar to FIG. 3 to 
shoW another embodiment of the present invention. 

[0021] FIG. 8 is a cross sectional vieW of the rolling 
bearing unit With encoder according to another embodiment 
of the present invention. 

[0022] FIG. 9 is an enlarged vieW of Portion IX in FIG. 
8. 

[0023] FIG. 10 is a cross sectional vieW of the rolling 
bearing unit With encoder according to another embodiment 
of the present invention. 

[0024] FIG. 11 is an enlarged vieW of Portion XI in FIG. 
10. 

[0025] FIG. 12 is a partial cross sectional vieW to shoW an 
eXample of a cylindrical ?tting portion provided in a radially 
inner portion of the metal ring for a seal ring. 

[0026] FIG. 13 is a vieW similar to FIG. 11 to shoW 
another embodiment of the present invention. 

[0027] FIG. 14 is a vieW similar to FIG. 9 to shoW another 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0028] The rolling-bearing unit With encoder according to 
one embodiment of this invention comprises a rotating race 
Which has a double roW of outer-ring raceWays around its 
inner peripheral surface and a rotating ?ange for supporting 
and attaching a vehicle Wheel around its outer peripheral 
surface, respectively, a stationary race Which has a double 
roW of inner-ring raceWays around its outer peripheral 
surface and a connection section for connecting to a sus 
pension device of the vehicle, a plurality of rolling members 
that are located betWeen the outer-ring raceWays and inner 
ring raceWays so that they are able to rotate freely, a seal ring 
Which has a metal ring and elastic seal lips, of Which the 
metal ring ?ts around and is supported by one end of the 
rotating race, and a circular shaped encoder Which is con 
centric With the rotating race and is supported by a part of 
the seal ring such that its magnetic characteristics alternately 
change at a uniform interval in the circumferential direction. 

[0029] Also, at least one of the edges of the seal lips comes 
in sliding contact With part of the outer peripheral surface of 
the stationary race. Moreover, in the part of the metal ring 
that is further outWard in the radial direction than the 
encoder, there is a cylindrical section that is bent toWard the 
connection section. 

[0030] The rolling-bearing unit With encoder of this 
embodiment, constructed as described above, rotatably sup 
ports the Wheel With respect to the suspension device, and 
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detects the rotation speed of the Wheel in the same Way as 
that of the prior art rolling-bearing unit With encoder. 

[0031] Particularly, in the case of the rolling-bearing unit 
With encoder of this embodiment, the cylindrical section of 
the metal ring of the seal ring encloses the encoder, so that 
it is possible to prevent foreign matter from adhering to the 
encoder and thus it is also possible to prevent the drop in 
accuracy of rotation speed detection due to the adhering 
matter. 

[0032] The rolling-bearing unit With encoder according to 
another embodiment of this invention comprises a rotating 
race Which has a double roW of outer-ring raceWays around 
its inner peripheral surface and a rotating ?ange for sup 
porting and attaching a vehicle Wheel around its outer 
peripheral surface, respectively, a stationary race Which has 
a double roW of inner-ring raceWays around its outer periph 
eral surface, a plurality of rolling members that are rotatably 
located betWeen the outer-ring raceWays and inner-ring 
raceWays, an encoder Which is concentric With the rotating 
race and is supported by the rotating race through a metal 
ring such that its magnetic characteristics alternately change 
at a uniform interval in the circumferential direction. 

[0033] In addition, as required, a seal ring is provided 
Which has a metal ring and elastic seal lips, of Which the 
metal ring ?ts around and is supported by one end of the 
rotating race. 

[0034] Moreover, in the part of the metal ring that is 
further outWard in the radial direction than the encoder, there 
is a circular, conical or polygonal cylindrical section, that is 
bent toWard the direction opposite to the rolling members. 

[0035] Particularly, in the case of the rolling-bearing unit 
With encoder of this embodiment, the cylindrical section of 
the metal ring to support the encoder onto the rotating race 
encloses the encoder, so that it is possible to prevent foreign 
matter from adhering to the encoder and thus it is also 
possible to prevent the drop in accuracy of rotation speed 
detection due to the adhering matter. 

[0036] NoW, some embodiments of the present invention 
are eXplained referring to the attached draWings, Wherein 
like numerals are used to indicate like members. 

[0037] FIGS. 2 and 3 shoW an embodiment of this inven 
tion. A hub 4 is provided to function as the outer race of the 
rolling bearing unit and as the rotating race that rotates 
together With the Wheel during operation, and double roWs 
of outer-ring raceWays 7 are formed around the inner periph 
eral surface of the hub 4. 

[0038] Apair of inner races 6a, 6b are provided to form the 
stationary race 19 together With a spindle 18, and double 
roWs of inner-ring raceWays 8 are formed around the outer 
peripheral surfaces of the inner races 6a, 6b. 

[0039] There are also balls 9 rotatably held betWeen the 
outer-ring raceWays 7 and inner-ring raceWays 8 by cages 
20, respectively. In the case of a rolling-bearing unit for a 
heavy vehicle, other rolling members, such as conical roll 
ings, may be used instead of the aforementioned balls 9. 

[0040] Moreover, a connection section 21 is formed at the 
base end (right end in FIG. 2) of the spindle 18 to support 
the stationary race 19 With the suspension device (not 
shoWn) of the vehicle. Of the both side surfaces in the aXial 
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direction (left and right direction in FIG. 2) of this connec 
tion section 21, the side surface on the side of spindle 18 is 
formed With a circular raised section 22 that is concentric 
With the spindle 18. On the other hand, an inset section 23 
is formed on part of the side surface on the opposite side 
from the spindle 18, closer to the outer peripheral edge of the 
connection section 21. Furthermore, in the center of this 
circular raised section 22, a step section 24 for abutment is 
formed around the base end of the spindle 18. 

[0041] A nut 25 is screWed on to the tip end (left end in 
FIG. 2) of the spindle 18, While there is a rotating ?ange 17 
provided on the outer peripheral surface of the hub 4. 

[0042] The pair of inner-races 6a, 6b are supported on 
both ends in the axial direction betWeen this abutment step 
section 24 and the nut 25 and ?xed in place around the 
spindle 18. When the rolling-bearing unit is installed in the 
vehicle, the connection section 21 is attached to the suspen 
sion device by bolts or studs (not shoWn in the ?gures), and 
the Wheel (not shoWn in the ?gures) is attached to the 
rotating ?ange 17 that is formed around the outer peripheral 
surface of the hub 4. 

[0043] The opening on the axially outer end of the hub 4 
(the end that faces the outside When the rolling-bearing unit 
is installed in the vehicle is called the axially outer end, and 
is the left end in FIG. 2) is covered by a cover (not shoWn 
in the ?gures) to prevent rain Water or the like from getting 
inside the hub 4. 

[0044] Also, there is a shield plate 26 that ?ts inside 
around the inner peripheral surface in the center portion of 
the hub 4, and this shield plate 26 is adjacent to and faces the 
outer peripheral surface of the axially outer end of the inner 
race 6a on the axially outer side (left side in FIG. 2), making 
it possible to prevent the grease, that is ?lled in the area 
Where the balls 9 are located, from leaking out. 

[0045] On the other hand, a seal ring 27 is ?tted inside the 
opening on the side of the axially inner end of the hub 4 (the 
end that faces the inside When the rolling-bearing unit is 
installed in the vehicle is called the axially inside end, and 
is the right end in FIG. 2). This seal ring 27 has a metal ring 
28 and seal lips 29. Of these, the metal ring 28 is made by 
bending of anti-corrosive magnetic metal such as stainless 
steel plate, galvaniZed steel plate, or chrome plated steel 
plate, and is formed into a circular ring shape. In other 
Words, the metal ring 28 comprises a circular section 30 the 
center portion in the diametrical direction of Which is bent 
to protrude axially outWard (left in FIGS. 2 and 3), and this 
protruding section is bent back 180 degrees in the center 
thereof, to form a cylindrical ?tting section 31 that has the 
thickness of tWo layers of magnetic metal sheet. 

[0046] Furthermore, the outer peripheral edge of the cir 
cular ring section 30 is bent at a right angle toWard the 
connection section 21 to form a cylindrical section 32. Also, 
the inner peripheral surface of the tip half portion (right half 
in FIGS. 2 and 3) of this cylindrical section 32 faces and 
comes very close to the outer peripheral surface of the 
circular raised section 22 that is formed on the axially outer 
side surface of the connection section 21, and the tip end 
edge of the tip half portion comes very close to the axially 
outer side surface (left side surface in FIGS. 2 and 3) of this 
connection section 21. Incidentally, in this embodiment 
shoWn in the ?gures, the tip end edge of the cylindrical 
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section 32 is bent at a right angle outWard in the radial 
direction to form an outWard ?ange-shaped brim portion 33. 

[0047] This kind of metal ring 28 is fastened to the hub 4 
With the cylindrical ?tting section 31 ?tted into the inner end 
of the hub 4 by interference ?tting. 

[0048] The metal ring 28 of the seal ring 27 has a 
permanent magnet 13 that functions as the encoder and is 
located all the Way circumferentially around in the center of 
the inner side surface of the circular section 30. This 
permanent magnet 13 is made of a permanent magnet 
material such as rubber magnet, plastic magnet, ferrite 
magnet, or the like, and its direction of magnetic orientation 
is in the axial direction (left and right in FIGS. 2 and 3). The 
direction of magnetic orientation alternately changes at 
equal intervals all the Way around in the circumferential 
direction. 

[0049] Accordingly, on the axially inner side surface of the 
permanent magnet 13 (right side surface in FIGS. 2 and 3), 
the S poles and N poles are arranged alternately in the 
circumferential direction at equal intervals. This kind of 
permanent magnet 13 is attached to the outer-diameter half 
portion on the axially inner side surface of the metal ring 28 
by its oWn magnetic attractive force or by the use of an 
adhesive or glaZing. Also, the permanent magnet 13 rotates 
together With the hub 4 and With the seal ring 27 including 
the metal ring 28. 

[0050] Moreover, the seal lips 29 are made of an elastic 
material like an elastomer such as nitryl rubber or vinyl, and 
attached all the Way around the inner edge of the circular 
section 30 by glaZing or adhesive. Of the end edges of these 
seal lips 29, tWo end edges that stick out toWard the radially 
inside, come in sliding contact all the Way around the outer 
peripheral surface of the axially inner end of the inner race 
6b on the axially inner side (right side in FIG. 2) of the pair 
of inner races 6a, 6b. And, one end edge that protrudes 
axially inWard (right direction in the left right direction in 
FIGS. 2 and 3) comes in sliding contact all the Way around 
the axially outer side surface of the connection section 21. 

[0051] Incidentally, instead of the structure that the pro 
truding section of the circular section 30 is bent back 180 
degrees in the center thereof to form a cylindrical ?tting 
section 31 in the radially middle portion of the circular ring 
section 30, this center of the protruding section can be bent 
at an angle of 90 to 140 degrees to extend radially inWard, 
so that the seal lips 29 are attached generally circumferen 
tially to the inner periphery of the bent portion. HoWever, in 
this structure, the bent portion of the metal ring 28 is inclined 
to interfere With the balls 9 on the inner rings 6b unless the 
axially inner end of the hub 4 is made longer, or the ?tting 
length of the cylindrical section 31 is made shorter It Will be 
noted that the present embodiment is not subject to such 
inconvenience. 

[0052] Furthermore, on the outer peripheral portion of the 
connection section 21, there is an installation hole 34 for a 
sensor unit 35 provided at a location in alignment With the 
inset section 23 and part of the axially inner side surface of 
the permanent magnet 13. Also, the sensor unit 35 has an 
insert portion 36, Which is inserted inside this installation 
hole 34, and this sensor unit 35 has an installation ?ange 37 
Which formed around the base end thereof attached to the 
connection section 21 With installation screWs (not shoWn in 
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the ?gures). In this state, the detection section formed on the 
tip end of the insert section 36 comes very near to and faces 
the axially inner side surface of the part of the permanent 
magnet 13 through a small gap therebetWeen. 

[0053] There is a harness 38 one end of Which is connected 
to the sensor unit 35. 

[0054] With the rolling-bearing unit of this invention 
constructed as described above With an encoder having a 
sensor installation section, the function of supporting the 
Wheel, that is attached to the rotating ?ange 17 formed 
around the outer peripheral surface of the hub 4, so that it is 
able to rotate freely With respect to the suspension device 
and the function of detecting the rotation speed of the Wheel 
is substantially the same as that of prior art rolling-bearing 
units With encoder. 

[0055] In other Words, the output signal of the sensor, that 
is built into the sensor unit 35 and Which faces the part of the 
permanent magnet 13 that rotates together With the hub 4, 
changes at a frequency that is proportional to the rotation 
speed of the Wheel. If this output signal is then sent to a 
controlling device by Way of the harness 38, it is possible to 
adequately control an ABS or TCS. 

[0056] Particularly, in the case of the rolling-bearing unit 
With encoder of this embodiment, foreign matter, such as 
magnetic dust, is prevented from adhering to the permanent 
magnet 13 Which functions as the encoder, and thus it is 
possible to prevent loss of accuracy of detecting the rotation 
speed due to foreign matter adhering to the encoder. 

[0057] In other Words, since the outer-diameter half por 
tion of the circular section 30 and the cylindrical section 32 
of the metal ring 28 in the seal ring 27 cover the area around 
the permanent magnet 13, rain Water or the like is not 
directly splashed on to the permanent magnet 13 While the 
vehicle is operating. 

[0058] Also, since the inner peripheral surface on the tip 
half portion of the cylindrical section 32 comes close to and 
faces the outer peripheral surface of the circular raised 
section 22 formed on the axially outer side surface of the 
connection section 21, and the tip end edge comes close to 
and faces the axially outer side surface of the connection 
section 21 to form a labyrinth seal on the respective portions, 
it is dif?cult for rain Water or the like to get inside to Where 
the permanent magnet 13 is. 

[0059] Moreover, When the vehicle is operating, the metal 
ring 28 rotates together With the hub 4 that is attached to the 
Wheel, so the foreign matter, such as rain Water, that adheres 
to the metal ring 28 is ?ipped outWard in the radial direction 
by the centrifugal force. Therefore, it is possible to even 
more certainly prevent foreign matter from adhering to the 
permanent magnet 13, and thus the function of preventing 
loss of accuracy of detecting the rotation speed becomes 
excellent. 

[0060] Incidentally, the metal ring 28 of the seal ring 27 is 
made of a magnetic member, and not of a magnet member, 
and can exhibit Weak magnetism. Then, With the Weak 
magnetism of the cylindrical portion 32 of the metal ring 28, 
foreign matter such as magnetic dust can be adsorbed by the 
cylindrical portion 32 by Way of the magnetic force during 
automobile operation. Accordingly, the foreign matter is 
more securely prevented from entering the interior of the 
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rolling bearing unit through the labyrinth seal de?ned by the 
cylindrical section 32 and part of the connection section 21, 
and thereby the precision in detection of rotation speed is 
prevented from being Worsened due to the foreign matter 
such as magnetic dust attached to the permanent magnet 13. 
In addition, it is possible to mount a permanent magnet to the 
outer peripheral surface of the cylindrical section 32 for 
securely adsorbing harmful foreign matter, Which may 
increase the cost more or less. 

[0061] Next, FIGS. 4 and 5 shoW another embodiment of 
the invention. In this embodiment, a groove 39 is formed all 
the Way around the circular raised section 22 on the axially 
outer side surface (right side surface of FIGS. 4 and 5) of 
the connection section 21. Also, the brim portion 33 on the 
end edge of the cylindrical section 32 of the metal ring 28 
of the seal ring 27 loosely ?ts inside the groove 39 to form 
a labyrinth seal betWeen this brim portion 33 and the groove 
39. In the case of this embodiment, the ability to prevent 
foreign matter from getting into the section of permanent 
magnet 13 of the encoder is improved by using this kind of 
labyrinth seal When compared With the ?rst embodiment 
described above. The other construction and function is the 
same as that of the embodiment in FIG. 3, and therefore any 
redundant explanations are omitted With the like numbers 
used for the like parts in the ?gure. 

[0062] Next, FIG. 6 shoWs another embodiment of the 
invention. In this embodiment, one of the inner-ring race 
Ways 8 (right raceWay in FIG. 6) is formed directly around 
the outer peripheral surface in the center of the spindle 18 
that makes up the stationary race together With the inner ring 
6a. In this Way, only one inner ring 6a ?ts around the spindle 
18. The other constriction and function is the same as that of 
the embodiment in FIG. 2, and therefore any redundant 
explanations are omitted With the like numbers used for the 
like parts in the ?gure. 

[0063] Next, FIG. 7 shoWs another embodiment of the 
invention. In this embodiment, the permanent magnet 13 is 
made in a cylindrical shape to function as the encoder and 
attached all the Way around the inner peripheral surface of 
the cylindrical section 32 of the metal ring 28 of the seal ring 
27. This permanent magnet 13 is magnetically oriented 
around the radial direction such that the direction of mag 
netic orientation alternately changes With equal intervals 
around in the circumferential direction. Accordingly, the S 
poles and N poles are arranged alternately With equal 
intervals around the inner peripheral surface of the perma 
nent magnet 13. 

[0064] The detector section that is located around the outer 
peripheral surface on the tip end of the insertion section 36 
of the sensor unit 35 faces the inner peripheral surface of this 
permanent magnet 13 through a radial small gap. 

[0065] Moreover, the inside peripheral edge of the seal 
lips 29, that are located all the Way around in the inner edge 
of the metal ring 28, comes in sliding contact With the outer 
peripheral surface on the axially inner end of the inner ring 
6b that makes up the stationary race. These seal lips 29 have 
a garter belt 40 attached thereto to maintain the seal perfor 
mance in the sliding contact area betWeen the inner periph 
eral edge of the seal lips 29 and the outer peripheral surface 
on the axially inner end of the inner ring 6b. The other 
constriction and function is the same as that of the embodi 
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ment in FIG. 2, and therefore any redundant explanations 
are omitted With the like numbers used for the like parts in 
the ?gure. 

[0066] Next, FIGS. 8 and 9 shoW another embodiment of 
this invention. In this embodiment, different from the pre 
viously described embodiments, a second metal ring 41 
separate from the metal ring 28 of the seal ring 27 is 
provided, and the permanent magnet 13 that functions as the 
encoder is formed on part of this second metal ring 41. In 
other Words, this second metal ring 41, similar to the metal 
ring 28 (FIGS. 3, 5, 7) of the previously described embodi 
ments, is formed by bending processing of an anti-corrosive, 
magnetic metal plate, such as stainless steel plate, galva 
niZed steel plate or chrome-plated steel, so that it is entirely 
circular. This second metal ring 41 comprises a circular 
section 30, a second cylindrical ?tting section 42 that is 
formed by bending the inner peripheral edge of the circular 
section 30 at a right angle toWard the rotating race or hub 4, 
and a cylindrical section 32 that is formed by bending the 
outer peripheral edge of the circular section 30 at a right 
angle toWard the connection section 21 on part of the 
stationary race. Of these, the second cylindrical ?tting 
section 42 corresponds to the cylindrical ?tting section 31 
(FIGS. 3, 5, 7). Also, the cylindrical section 32 serves the 
same purpose of the cylindrical section 32 (FIGS. 3, 5, 7) 
that Was formed on the metal ring 28. Moreover, the tip end 
edge of the cylindrical section 32 is bent at a right angle 
outWard in the radial direction to form an outWard ?ange 
shaped brim portion 33. Also, by attaching the permanent 
magnet 13 all the Way around on the inner diameter portion 
of the circular section 30 such that it is concentric With the 
hub 4, it forms an encoder ring 43. By ?tting the second 
cylindrical ?tting section 42 in the axially inner end of the 
hub 4 by Way of interference ?t, the encoder ring 43 is ?xed 
to the hub 4. 

[0067] As the second metal ring 41 that supports this kind 
of permanent magnet 13 is formed separate from the metal 
ring 28 of the seal ring 27, the metal ring 28 is formed as 
described beloW. That is, this metal ring 28 is shaped With 
an L-shaped cross selection and such that it is entirely 
circular, and it comprises a circular section 44 and a third 
cylindrical ?tting section 45 that formed by bending the 
outer peripheral edge of this circular section 44 at a right 
angle toWard the opposite of the connection section 21. Also, 
by ?tting this third cylindrical ?tting section 45 into the 
radially inside of the second cylindrical ?tting section 42 
that is ?tted into the axially inner end of the hub 4, this metal 
ring 28 is supported on the axially inner end of the hub 4 by 
Way of the second metal ring 41. Moreover, seal lips 29 
made of an elastic material is attached all the Way around the 
inner peripheral edge of the circular section 44 of the metal 
ring 28 by glaZing or adhesive. 

[0068] In this embodiment, the metal ring 28 of the seal 
ring 27 does not necessarily need to be made of magnetic 
material and can be made of non-magnetic material. HoW 
ever, in order to increase the density of the magnetic ?ux 
coming from the permpermanent magnet 13 and to improve 
the accuracy of detection of the sensor, it is desirable that 
this metal ring 28 also be made of magnetic material like the 
second metal ring 41. 
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[0069] The other construction and function are the same as 
that of the embodiment in FIG. 2, so any redundant expla 
nations are omitted With the like codes used for the like 
parts. 

[0070] Next, FIGS. 10 and 11 shoW another embodiment 
of this invention. This embodiment, similar to the embodi 
ments in FIGS. 2 to 7 described above, supports a permanent 
magnet 13, that ?ctions as the encoder, on the metal ring 28 
of a seal ring 27. In the case of the embodiments of FIGS. 
2 to 7, the cylindrical ?tting section 31, Which is formed in 
the center in the radial direction of the circular section 30 of 
the metal ring 28, ?t inside the axially inner end of the hub 
4, Which functions as-the stationary race. HoWever, in this 
embodiment, the cylindrical ?tting section 31 is formed in 
substantially the same shape, but it ?ts tightly onto the 
axially inner end of the hub 4. Therefore, this cylindrical 
?tting section 31 is formed by having the area further 
outWard than the area that supports the permanent magnet 13 
on the center of the circular section 30 of the metal ring 28 
stick out, and by bending back the center of this portion that 
sticks out by 180 degrees. In other Words, the diameter of 
this cylindrical ?tting section 31 is larger than that described 
above for the embodiments in FIGS. 2 to 7. Also, a cylin 
drical section 32 is formed by bending the part that is further 
outWard than the cylindrical ?tting section 31 on the outer 
peripheral edge of the circular section 30 in the radial 
direction, toWard the connection section 21 on part of the 
stationary race. 

[0071] Moreover, similar to the embodiment described 
above and shoWn in FIG. 7, seal lips 29 are located all the 
Way around the inner peripheral edge of the metal ring 28, 
and a garter belt 40 is attached to these seal lips 29 in order 
to maintain a seal in the area Where the inner peripheral edge 
of the seal lips 29 comes in contact With the outer peripheral 
surface on the axially inner end of the inner race 6b. 

[0072] With the rolling-bearing unit With encoder of this 
embodiment, since the seal ring 27 is constructed as 
described above, it is possible to increase the Width W1 in the 
radial direction of the permanent magnet 13 that is supported 
by the seal ring 27. In other Words, by forming the cylin 
drical ?tting section 31 on the radially outer part of the 
circular section 30, it is possible to increase the Width of the 
section that is ?at and continuous in the radial direction of 
the circular section 30. To correspond to this, since it is 
possible to increase the Width W1 in the radial direction of 
the permanent magnet 13 that is supported by the ?at, 
continuous section, it is possible to increase the pole Width 
of the respective poles (N or S) of this permanent magnet 13, 
and thus improve the detection performance of the sensor. 

[0073] On the other hand, by not increasing the diameter 
of the metal ring 28 and by forming the cylindrical ?tting 
section 31 on the radially inside portion of the circular 
section 30 such that the cylindrical ?tting section 31 ?ts 
inside the axially inner end of the hub 4, it is feasible that the 
Width W1 in the radial direction of the permanent magnet 13 
could be increased, hoWever from the aspect of maintaining 
the detection accuracy of the sensor, it is not desirable. In 
other Words, as shoWn in FIG. 12, for a seal ring 27 that 
supports a permanent magnet 13 Whose Width W1 in the 
radial direction has been increased, in the part of the metal 
ring 28 the cylindrical ?tting section 31 of Which is formed 
on the radially inner part of the circular section 30, not only 
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the ?at portion of the circular section 30 but also the part 
Where the cylindrical ?tting section 31 is formed face the 
axially outer side surface of the permanent magnet 13. In 
this area, the surface of contact betWeen the permanent 
magnet 13 and the circular section 30 is not perpendicular 
With respect to the axial direction of both of these members 
13, 30. The permanent magnet 13 that functions as the 
encoder together With the metal ring 28 made of magnetic 
metal plate, is generally magnetiZed after af?xing it to the 
metal ring 28 by glaZing, hoWever, if a surface exists, such 
as described above, that is not perpendicular With respect to 
the axial direction, the How direction of part of the magnetic 
?ux that ?oWs betWeen the permanent magnet 13 after being 
magnetiZed and the detection section of the sensor is not 
perpendicular With respect to the surface of the detection 
section. From the aspect of improvement of the detection 
accuracy of the sensor, it is not desirable for the How 
direction of the magnetic ?ux to not be perpendicular With 
respect to the surface of the detection section of the sensor 
in this Way. Therefore, With the construction of this embodi 
ment, since the permanent magnet 13 and the circular 
section 30 only come in direct contact to each other at a 
location Where they are both ?at, the aforementioned prob 
lem does not occur and it is possible to increase the pole 
Width of the respective poles of the permanent magnet 13, 
and thus be able to improve the detection performance of the 
sensor. 

[0074] The other construction and function are the same as 
that of the embodiment shoWn in FIGS. 4 and 5, so any 
redundant explanations are omitted With the like codes used 
for the like parts. 

[0075] Next, FIG. 13 shoWs another embodiment of this 
invention, that similar to the embodiments of FIG. 10. In the 
case of this embodiment, a second metal ring 41 is formed 
that is separate from the metal ring 28 of the seal ring 27, and 
the permanent magnet 13 that functions as the encoder is 
located on part of this second metal ring 41. In other Words, 
the second metal ring 41, like that described above in the 
embodiments of FIG. 8, is made of anti-corrosive, magnetic 
metal plate such as stainless steel, galvaniZed steel plate or 
chrome-plated steel plate, and is formed using a bending 
process such that it is completely annular. This second metal 
ring 41 comprises a cylindrical ?tting section 31, that is 
formed by bending the part on the outer peripheral edge of 
the circular section 30 that is further radially outWard than 
the part that supports the permanent magnet 13, at right 
angles toWard the hub 4 and then bending it back 180 
degrees, and a cylindrical section 32 that is formed by the 
bent portion of the cylindrical ?tting section 31 that sticks 
out further than the circular section 30 toWard the connec 
tion section 21. This cylindrical section 32 serves the same 
purpose as the cylindrical sections 32 (see FIG. 11) that 
Were formed on the metal ring 27 in the embodiments in 
FIGS. 10 to 12. Moreover, on the inner peripheral edge of 
the circular section 30 there is a ?rst bent section 47 Where 
this inner peripheral edge is bent at a right angle toWard the 
connection section 21, and a second bent section 48 that is 
bent inWard at a right angle from the ?rst bent section 47. 
Also, an encoder ring 43 is formed by supporting the 
permanent magnet 13 on the axially inner side surface in the 
center in the radial direction of the circular section 30. The 
encoder ring 43, constricted as described above, is attached 
to the axially inner end of the hub 4 by tightly ?tting the 
cylindrical ?tting section 31 around the axially inner end of 
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the hub 4 by Way of interference ?t. Moreover, the axially 
inner side surface of the second bent section 48 is very close 
to and faces the axially outer side surface of the connection 
section 21, and the inner peripheral surface of the ?rst bent 
section 47 and the end edge of the second bent section 48 
come very close to and face the outer peripheral surfaces of 
the inner race 6b and the step section 24 to Which the inner 
race 6b is abutted to form a labyrinth seal. 

[0076] Together With constructing the encoder ring 43 as 
described above, the metal ring 28 of the seal ring 27 is 
constructed as described beloW. This metal ring 28 is formed 
such that it is entirely circular ring shaped having a J -shaped 
cross section, and it comprises a fourth cylindrical ?tting 
section 49 and circular section 50. Also, the metal ring 28 is 
supported on the axially inner end of the hub 4 by tightly 
?tting this fourth ?tting section 49 inside the axially inner 
end of the hub 4 by Way of interference ?t. Moreover, seal 
lips 29, made of elastic material, are attached generally to 
the inner peripheral edge of this metal ring 28 and a garter 
belt 40 is attached to these seal lips 29. 

[0077] With the rolling-bearing unit With encoder of this 
embodiment, constructed as described above, since the 
second metal ring 41, Which supports the permanent magnet 
13, is formed separate from the metal ring 28 of the seal ring 
27, it is possible to increase the Width in the radial direction 
of the circular section 30 of the second metal ring 41. 
Therefore, it is possible to increase the pole Width W2 of the 
respective poles (N and S-poles) of the permanent magnet 
13 supported by this circular section 30 even more than done 
in the embodiments in FIGS. 10 to 12, thus making it 
possible to further improve the detection performance of the 
sensor. 

[0078] Moreover, by forming the metal ring 28 of the seal 
ring 27 separate from the second metal ring 41 that supports 
the permanent magnet 13, as described above, it is possible 
to form the ?rst and second bent sections 47, 48 that create 
a labyrinth seal on the inner peripheral edge of the second 
metal ring 41. Also, since this labyrinth seal, formed by the 
?rst and second bent sections 47, 48 and the inner race 6b 
and step section 24 for abutment, is arranged in series With 
the seal lips 29 formed on the inner peripheral edge of the 
seal ring 27, it is possible to improve the seal performance 
for the space Where the balls 9 are located. In this embodi 
ment, since labyrinth seals are formed in series at tWo 
locations, it is even possible to omit the seal ring 27. 

[0079] By connecting the encoder ring 43 and seal ring 27, 
that are constructed as described above, together into one 
piece, speci?cally by attaching part of the axially outer side 
surface of the circular section 30 of the encoder ring 43 With 
the axially inner side surface of the circular section 50 of the 
seal ring 27, and securing them by spot Welding etc., it is 
possible to improve service, such as inspection or repair, of 
this rolling-bearing unit With encoder. 

[0080] The other construction and function are the same as 
that of the embodiments of FIGS. 10 to 12, so any redundant 
explanations are omitted With the like codes used for the like 
parts. 

[0081] Next, FIG. 14 shoWs another embodiment of the 
invention, similar to the embodiment of FIG. 9. In the case 
of this embodiment, a permanent magnet 13 functions as the 
encoder formed on the second metal ring 41. This permanent 






