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PULLEY UNIT 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 This invention relates to a pulley unit provided 
with a one-way clutch. This pulley unit can be installed on 
an auxiliary machine driven from a crankshaft of an engine 
of an automobile or the like through a belt. As an auxiliary 
machine, cited are a compressor for an air conditioner, a 
water pump, an alternator, a cooling fan and So on of an 
automobile or the like. 

0003 2. Description of the Related Art 
0004 Various auxiliary machines installed on an auto 
mobile engine are driven through a belt by a crankshaft of 
the engine. Especially in the case of an alternator among the 
auxiliary machines, if it is connected in Such a manner as to 
be rotated Synchronously with the crankshaft of the engine, 
when the rotating Speed of the crankshaft drops, the power 
generation capability is lowered. 

0005 The applicant of the present invention has consid 
ered that the above one-way clutch is built in an alternator, 
whereby when the rotating Speed of a crankshaft drops, the 
rotation of a rotor of the alternator is continued by its inertia 
force to heighten the power generation efficiency. 

0006. In this case, the one-way clutch is interposed 
between a pulley of the alternator and the rotor, and accord 
ing to a rotational difference between the pulley and the 
rotor, the one-way clutch is Switched between the lock State 
(power transmission state) and the free State (power trans 
mission interruption State) to transmit or cut off power 
between the pulley and the rotor. 
0007. In the described one-way clutch, originally, it is 
necessary to detent a cage to a member where a cam face is 
formed for conducting the lock operation and the free 
operation. As a detent measure for the cage, the applicant of 
the present invention has considered the construction shown 
in the specification attached to Japan Utility Model Appli 
cation No. 5-5162. That is, recessed cam faces formed in 
Several areas of the circumference of an Outer ring are 
extended to one axial end, and projecting parts engaged with 
the recessed cam faces are provided in the Several areas of 
the circumference of the outer peripheral Surface at one axial 
end of the case, whereby the cage is detented to the outer 
ring by the circumferential engagement of the projecting 
parts with the recessed cam faces. 
0008. As the conventional one-way clutch is so con 
Structed that the existing recessed cam faces formed on the 
outer ring are applied to detent the cage, the following 
disadvantages are caused. 

0009. In the first place, the sectional form of the existing 
recessed cam face does not have a fixed radius of curvature 

unlike a circular arc. It is considered to be wasteful in respect 
of cost to work the Sectional form of the projecting part 
corresponding to the recessed cam face with high accuracy 
only for detent for the cage, So conventionally the projecting 
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part is set to be simply fitted in the recessed cam face. In 
Such a structure, during the lock and free operation of the 
one-way clutch, the case is liable to be shaken due to the 
reaction force of an elastic member for energizing a roller, 
So that the responsiveness at the time of lock and free 
operation becomes bad and what is worse, there is the 
possibility that the complete lock State can not be attained. 
In Situations where with the rotating operation of the outer 
ring body and the inner ring body, vibration is continuously 
caused, it is pointed out that the cage is Sometimes displaced 
in the axial direction so that the roller is liable to skew and 
the lock and free operation becomes unstable. 

0010. In reflection of the situation as above, there have 
been proposed the pulley units shown in FIG. 5 through 
FIG 8. 

0011. The illustrated pulley unit A comprises two, inner 
and outer ring bodies 1, 2 disposed concentrically, a one-way 
clutch 3 interposed in an annular space between both ring 
bodies 1, 2, and two rolling bearingS 4, 4 disposed on both 
sides in the axial direction of the one-way clutch 3 in the 
annular Space. 

0012 Agroove where a wavy belt B is wrapped is formed 
on the outer periphery of the outer ring body 1. The outer 
ring body 1 is driven in rotation through a belt B called 
V-belt by a crankshaft of an automobile engine or the like. 
The inner ring body 2 is formed by a sleeve-like member, 
which is fixed to an input shaft (e.g. a rotor of an alternator) 
of an auxiliary machine of an automobile, not shown. 

0013 The one-way clutch 3 comprises an inner ring 10 
having flat key-like cam faces 10a provided in Several areas 
of the circumference of the outer peripheral Surface, an outer 
ring 11 formed to be elongated in the axial direction in Such 
a manner that the rolling bearings 4, 4 are internally fitted to 
both ends, a cage 12 having a pocket 12a formed to be 
pierced inside and outside in the radial direction correspond 
ing to the cam face 10a, a plurality of rollerS 13 accommo 
dated one by one in each pocket 12a of the cage 12, and coil 
SpringS 14 having a Substantially rectangular Section as an 
elastic member which are accommodated one by one in each 
pocket 12a of the cage 12 and adapted to press the roller 13 
to the narrow Side (lock Side) of a wedge space between the 
cam face 10a and the inner peripheral Surface of the outer 
ring 11. On the inner wall surface of the pocket 12a of the 
cage 12, as shown in FIG. 6 and FIG. 8, a projection 12b 
contracted at the root is integrally formed, one axial end of 
the coil spring 14 is locked and fitted to the contracted part 
of the root of the projection 12, and the inner periphery of 
the coil spring 14 is received by the Outer periphery of the 
projection 12 to prevent distortion when the coil spring 14 
is compressed. Further, as shown in FIG. 8, a taper surface 
for facilitating installation of the coil Spring 14 is provided 
on the outside cylindrical Surface of the tip of the projection 
12b. 

0014 Both of two rolling bearings 4, 4 are formed by a 
general deep groove ball bearing having an inner ring 16, an 
outer ring 17, plural balls 18 and a cage 19, and an oil seal 
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20 as a Sealing member is installed only on the axial outer 
end side between the inner and outer rings 16, 17. That is, 
the one-way clutch 3 is Sealed by two rolling bearingS 4, 4, 
and two rolling bearingS 4, 4 and the one-way clutch 3 are 
lubricated by a common lubricant. Thus, the need of parti 
tion construction is eliminated as compared with the case of 
using the respective lubricants, and also one work operation 
of injecting a lubricant is Sufficient So as to avoid waste. 
0.015 The operation of the thus constructed pulley unit A 
will be described. To be short, when the rotating speed of the 
outer ring body 1 is increased relatively more than that of the 
inner ring body 2, the roller 13 of the one-way clutch 3 is 
rolled to the narrow Side of the wedge Space to be put in the 
lock State, So that the outer ring body 1 and the inner ring 
body 2 are integrated and rotated Synchronously with each 
other. However, if the rotating Speed of the outer ring body 
1 is decreased relatively more than that of the inner ring 
body 2, the roller 13 of the one-way clutch 3 is rolled to the 
wide Side of the wedge Space to be put in the free State, 
whereby the transmission of rotating power from the outer 
ring body 1 to the inner ring body 2 is interrupted So that the 
inner ring body 2 is continuously rotated only by the rotating 
inertia force. 

0016. If the pulley unit A is used in an alternator, regard 
less of the rotation variation of a crankshaft of an engine as 
a driving source for a belt B, the rotation of the rotor of the 
alternator is maintained in a high region to heighten the 
power generation efficiency. That is, when the rotating Speed 
of the crankshaft is increased, the one-way clutch 3 is put in 
the lock State to rotate the inner ring body 2 Synchronously 
with the Outer ring body 1, and on the contrary, when the 
rotating Speed of the crankshaft is reduced, the one-way 
clutch 3 is put in the free state so that the inner ring body 2 
may be continuously rotated by its rotating inertia force 
independently of deceleration of the outer ring body 1. 

0.017. The characteristic construction of the described 
pulley unit A will now be described. The characteristic 
construction is mainly that in which the cage 12 of the 
one-way clutch 3 is immovable in the circumferential direc 
tion and in the axial direction. To be concrete, one axial end 
face of the inner ring 10 of the one-way clutch 3 is provided 
with a slit-like recessed part10b which is opened to the shaft 
end and opened inside and outside in the radial direction, 
further the inner peripheral Side of one axial end of the cage 
12 is provided with a projecting part 12c press-fitted in the 
recessed part 10b from the axial direction, and the circum 
ferential movement of the cage 12 is prohibited by preSS 
fitting of the recessed part 10b and the projecting part 12c. 
Further, the projecting part 12c is clamped in the axial 
direction between the inner wall Surface of the recessed part 
10b and the end face of the inner ring 16 of one rolling 
bearing 4 disposed on the opening Side of the recessed part 
10b, thereby prohibiting the axial movement of the cage 12. 
0.018. The recessed part 10b and the projecting part 12c 
are provided in two places opposite to each other through 
180 degrees in this embodiment. The number may be at least 
one place or two or more places. If the number is decreased, 
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it is advantageous in that it is not necessary to control the 
working accuracy not So Severely. 

0019. If the circumferential and axial movement of the 
cage 12 of the one-way clutch 3 is thus prohibited, the lock 
and free operation of the one-way clutch 3 can be conducted 
Stably. That is, if the cage 12 is immovable in the circum 
ferential direction, the reaction force of the resilient ener 
gizing force of the roller 13 by the coil spring 14 can be 
Strongly caught, So that the lock operation of the roller 13 
can be Supported efficiently. On the other hand, if the cage 
12 is immovable in the axial direction, even in the Situations 
where vibration and shock are applied from the belt B, the 
roller 13 is hard to skew. Thus, the lock and free operation 
of the roller 13 can be stably performed. 

0020) Further, since in the proposed embodiment, origi 
nally the separation between the recessed part 10b and the 
projecting part 12c is checked by one rolling bearing 4 
provided on the side of the one-way clutch 3, the need of 
Specially using a stop member Such as a Snap ring or the like 
can be eliminated to contribute to the reduction in the 
number of parts and cost. 

0021 Further, as the cam face 10a of the one-way clutch 
3 is provided on the inner ring 10 in the proposed embodi 
ment, the roller 13 can be prevented from unnecessarily 
dislocating from the lock position by centrifugal force even 
in the high Speed rotating range. Accordingly, the opera 
tional stabilization of the roller 13 can be further heightened 
by multiplication of the above effect and the effect produced 
by the movement constraint of the cage 12 So as to contrib 
ute to an improvement in reliability. 

0022. Though one axial end face of the inner ring 10 of 
the one-way clutch 3 is provided with a slit-like recessed 
part 10b extended inside and outside in the radial direction 
in the proposed embodiment described above, as shown in 
FIG. 9, the recessed part 10b can be formed like a flat key. 
In FIG. 9, in order to increased the number of rollers 13 
used, the circumferential width of the cam face 10a of the 
inner ring 10 of the one-way clutch 3 is reduced, and the cam 
face 10a is a form containing a curve. The part containing a 
curve is a free rotating position of the roller 13. 

0023 Though the coil spring 14 is taken as an example 
for an elastic member of the one-way clutch 3 in the 
proposed embodiment described above, it can be replaced 
by various plate Springs and elastic pieces. 

0024. Further, though the proposed embodiment 
described above deals with the case where the cam face 10a 
of the one-way clutch 3 is formed on the inner ring Side, it 
can be formed on the outer ring Side. In the case of the above 
embodiment, the roller can be prevented from unnecessarily 
being dislocated from the lock position by centrifugal force 
even in the high Speed rotation range, So it is Suitable for use 
in high Speed rotation. 

0025 However, the embodiment proposed above is such 
that the rolling bearings 4, 4 on both sides in the axial 
direction of the one-way clutch 3 are made into the deep 
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groove ball bearings that have relatively Small load bearing 
capacity. In this connection, it is desired to elevate the load 
bearing capacity of the belt B to SuppreSS warping of the 
outer ring body 1 and the inner ring body 2, to make the 
force skewing the roller 13 of the one-way clutch 3 less easy 
to be generated, and to further improve Stabilization of the 
locking and free operation of the roller 13. 

SUMMARY OF THE INVENTION 

0026. Thus, it is an object of the present invention to 
provide a pulley unit having a one-way clutch that easily Sets 
out relative positions between the axial body and the pulley, 
that can expect Stabilized lock and free operations, and that 
improves productivity. 

0027) A pulley unit of the present invention comprising 
pulleys, axial bodies capable of performing relative rotation 
with respect to each other and being disposed inside the 
pulleys to be concentric therewith, a one-way clutch inter 
posed into an annular Space formed between the pulleys and 
the axial bodies, a deep groove ball bearing provided on the 
base end Side of the one-way clutch within the annular 
Space, and a roller bearing provided on the free end Side of 
the one-way clutch within the annular Space, wherein an 
inner rolling Surface of a roller of the one-way clutch 
comprises an Outer diameter Surface of the axial body while 
an inner rolling Surface of a rolling body of the roller bearing 
comprises an outer diameter Surface of the axial body. 

0028. An inner rolling surface of a rolling body of the 
deep groove ball bearing may be an outer diameter Surface 
of the axial body. 

0029. Alternatively, an outer rolling surface of the roller 
of the one-way clutch may be an inner diameter Surface of 
the pulley, and an outer rolling Surface of the rolling body of 
the roller bearing may be an inner diameter Surface of the 
pulley. 

0030) Furthermore, an outer rolling surface of the roller 
of the deep groove ball bearing may be an inner diameter 
Surface of the pulley. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0031. These and other objects as well as advantages of 
the invention will become clear by the following description 
of preferred embodiments of the invention with reference to 
the accompanying drawings, wherein: 

0.032 FIG. 1 is a longitudinal section of a pulley unit 
according to a first embodiment of the present invention; 

0033 FIG. 2 is a view similar to that of FIG. 1 and 
illustrates a modified form of the first embodiment according 
to the present invention; 

0034 FIG. 3 is a longitudinal section of a pulley unit 
according to a Second embodiment of the present invention; 

0.035 FIG. 4 is a fragmentary view taken in the direction 
of the arrows along a line (4)–(4) of FIG. 3; 
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0036 FIG. 5 is a longitudinal section of a pulley unit 
according to a proposed embodiment; 

0037 FIG. 6 is a fragmentary view taken in the direction 
of the arrows along a line (6)–(6) of FIG. 5; 
0038 FIG. 7 is a fragmentary view taken in the direction 
of the arrows along a line (7)-(7) of FIG. 5; 
0039 FIG. 8 is a development showing a part of a 
one-way clutch; and 

0040 FIG. 9 is a view similar to that of FIG. 7 and 
illustrates a modified form of the proposed embodiment. 

0041. In all these figures, like components are indicated 
by the same numerals. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0042. The preferred embodiments of the present inven 
tion will now be described with reference to the attached 
drawings. 

0043 (First preferred embodiment of the present inven 
tion) 
0044) First, the pulley unit according to the first preferred 
embodiment of the present invention will be described with 
reference to FIG. 1. In the first embodiment, the structure is 
suitable for the configuration where a belt B is wrapped 
round the free end side of the pulley unit A. 

004.5 That is, the differences in the first embodiment 
from the proposed embodiment described above are that a 
wavy belt wrapping groove is formed mainly in a position 
biased to one axial end in the outer periphery of the outer 
ring body 1, and that among two rolling bearings 4, 5 
disposed on both Sides in the axial direction of the one-way 
clutch 3, the rolling bearing 5 nearer to the above belt 
wrapping groove is a needle roller bearing, and the other 
rolling bearing 4 is a deep groove ball bearing. The needle 
roller bearing 5 is a general Structure comprising a shell 
outer ring 21, plural needle rollerS 22 and a cage 23. 

0046. In the first embodiment, the inner ring of the 
one-way clutch 3 is integrally formed on the inner ring body 
2, and the inner ring body 2 is provided with a cam face 10a 
and a recessed part 10b to which a projecting part 12c of the 
cage 12 is fitted from the axial direction. 

0047. In the outer rind of the one-way clutch 3, on the 
arrangement Side Shaft end of the needle roller bearing 5, an 
oil Seal 24 is installed in contact with the outer peripheral 
Surface of the inner ring body 2, and further in the inner ring 
body 2, on the belt Barrangement Side, a Seal ring body 25 
is installed opposite to the inner peripheral Surface of the 
outer ring body 1 through a very Small clearance. By the oil 
seal 24, the seal ring body 25, and an oil seal 20 of the deep 
groove ball bearing 4, three of the one-way clutch 3, the 
deep groove ball bearing 4 and the needle roller bearing 5 
are Sealed, and both bearingS 4, 5 and the one-way clutch 3 
are lubricated by a common lubricant. 
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0.048 AS described above, in the first embodiment of the 
pulley unit A, in consideration of the circumstances where 
load of the belt B is biased to the free end side of the inner 
ring body 2, concerning the roller bearings on both sides of 
the one-way clutch 3, the needle roller bearing 5 having a 
comparatively large load carrying capacity is disposed on 
the free end Side of the inner ring body 2, and a deep groove 
ball bearing 4 having a comparatively Small load carrying 
capacity is disposed on the base end Side. Accordingly, even 
if the load of the belt B is applied as offset load, as the 
withstand load capacity of the above needle roller bearing 5 
is large, early breakage as before is not caused, and also 
deflection of the outer ring body 1 and the inner ring body 
2 can be restrained so that the force for causing the roller 13 
of the one-way clutch 3 to skew is hardly produced to 
contribute to the stabilization of lock and free operation of 
the roller 13. Further, since the deep groove ball bearing 4 
capable of receiving thrust load is disposed on the base end 
Side of the inner ring body 2, even in the Situations where 
Vibration is continuously applied, similarly to the prior art, 
the axial displacement of the one-way clutch 3 can be 
prevented. Thus, a contribution to the improvement in life of 
the pulley unit A can be made, and also the operation of the 
one-way clutch 3 can be Stabilized to heighten the power 
transmission efficiency between the inner ring body 2 and 
the Outer ring body 1, thereby contributing to an improve 
ment in reliability. 

0049 Further, since the one-way clutch 3 and one side 
needle roller bearing 5 are, So to Speak, integrally con 
structed in the first embodiment described above, handling 
and assembling work efficiency can be improved So as to 
contribute to an improvement in productivity. 

0050. Further, since the rolling bearing on the base end 
Side of the one-way clutch 3 is made into a deep groove ball 
bearing 4, an axial gap between the ball 18 and the raceway 
groove is as Small as Several um, and position Setting 
between the axial body 2 and the pulley 1 can be easily 
carried out, resulting in the position control between the 
pulley 1 and the auxiliary machine can be accurately per 
formed. In addition, the distance between the pulley 1 and 
the auxiliary machine can be constricted. 

0051. Though the outer ring body 1 and the inner ring 
body 2 are of the Substantially same length in the first 
embodiment described above, as shown in FIG. 2, the outer 
ring body 1 can be made longer than the inner ring body 2. 
Though the one-way clutch 3 and the roller bearings 4, 5 on 
both sides thereof are arranged in Such a manner as to be 
biased to the base end side of the inner ring body 2 from the 
belt B wrapping area in the outer ring body 1 in this 
embodiment So that excessive load is applied to the needle 
roller bearing 5 on the belt B side similarly to the above 
embodiment, the needle roller bearing 5 can be prevented 
from being broken early because it has a large load carrying 
capacity. 

0.052 Though the needle roller bearing 5 is internally 
installed in the inner periphery of the outer ring 11 of the 

Apr. 19, 2001 

one-way clutch 3 in the first embodiment, the needle roller 
bearing 5 may be interposed between the outer ring body 1 
and the inner ring body 2. 

0053. Further, the detailed constitution of the one-way 
clutch 3 is not especially limited in the first embodiment. For 
example, though the coil Spring 14 is taken as an example for 
an elastic member, it can be replaced by various plate 
Springs and elastic pieces. Further, though the embodiment 
deals with the case where the cam face 10a is formed on the 
inner ring body 2 side, the present invention can be applied 
to the case where it is formed on the outside diameter Side. 
In the case of the described embodiment, the roller can be 
prevented from unnecessarily being dislocated from the lock 
position by centrifugal force even in a high Speed rotation 
range, So it is Suitable for use in high Speed rotation. 
0054 (Second preferred embodiment of the present 
invention) 
0055 FIG.3 and FIG. 4 show a second embodiment of 
the present invention. FIG. 3 is a vertical sectional view of 
the pulley unit, and FIG. 4 is a perspective view of the 
section marked with (4)–(4) line in FIG. 3. 
0056. The pulley unit A of the illustrated example has a 
pulley 1, a rotor Shaft 2, a one-way clutch 3, a ball bearing 
4, a roller bearing 5, and a Seal 6. 

0057 The pulley unit A of the present embodiment has a 
constitution wherein, in order to reduce number of the parts 
and cost for production, the inner and outer rings of one-way 
clutch 3 and each of the inner and outer rings of the ball 
bearing 4 and roller bearing 5 are omitted, and the hollow 
shaft 2 of the pulley unit A also serves as these inner rings, 
and the pulley 1 of the pulley unit A also serves as the outer 
ring. 

0058. The pulley 1 is driven in rotation through a 
V-ribbed belt B by, for example, a crankshaft of an auto 
mobile engine, and on the outer periphery thereof a corru 
gated groove to which the V-ribbed belt B is to be applied 
by winding is formed. 

0059 On the inner diameter Surface of the pulley 1, in the 
region on the base end Side in the axial direction, a raceway 
groove through which a ball 23 of ball bearing 4 comprising 
a deep groove ball bearing is to be Set is formed. 

0060 A rotor shaft 2 is thrust through inside the pulley 1 
as a hollow axial body, being fixed to a input shaft not shown 
in the drawings (e.g., a rotor of an alternator) of an auxiliary 
machine of an automobile engine. 

0061. On the outer diameter surface of the rotor shaft 2, 
on Several places of the periphery in the intermediate region 
2a in the axial direction, the flat cam Surfaces 10 of one-way 
clutch 3 are formed, and in their axial directional two side 
regions 2b, 2c the inner ring raceways for the ball bearing 4 
and roller bearing 5 are Secured. 

0062) The intermediate region 2a of the rotor shaft 2 is 
formed in Octagonal shape, and both Side regions 2b, 2c are 
formed in circular shape. 



US 2001/0000285 A1 

0.063. In the rotor shaft 2, an outer diameter size of the 
region 2b which is to form an inner ring raceway of the ball 
bearing 4 is Set to be larger than the Outer diameter size of 
the region 2c which is an inner ring raceway of the roller 
bearing 5. This is in order to allow to set a one-way clutch 
3, ball bearing 4, and roller bearing 5 from one axial 
direction in order easily between the pulley 1 and the rotor 
shaft 2. In the region 2b of this rotor shaft 2 a raceway 
groove in which the balls 23 of the ball bearing 4 comprising 
the deep groove ball bearing are to be set is formed. 

0064. Further, in the region 2c on the other end side in the 
axial direction Set to be in Small diameter on the outer 
diameter Surface of the rotor Shaft 2, a Surrounding groove 
2d is provided. By engaging the ring shaped projection 34a 
disposed inward in the radial direction provided on the inner 
diameter surface of the holder 34 of the roller bearing 5 to 
the Surrounding groove 2d, the holder 34 is to be positioned 
in an axial direction. 

0065 A one-way clutch 3 is set at the center in an axial 
direction in the opposed annular Space between the pulley 1 
and the rotor Shaft 2, and its inner ring raceway is constituted 
by an outer diameter Surface of the rotor Shaft 2, and its outer 
ring raceway by an inner diameter Surface of the pulley 1. 

0.066 The one-way clutch 3 is provided with a synthetic 
resin made annular holder 12, a plurality of rollers 13 as 
rolling member, and an elliptical coil Spring 14 as an elastic 
member. 

0067. In this case, the holder 12 of the one-way clutch 3 
is disposed in an annual space opposed to the pulley 1 and 
the rotor shaft 2 and externally installed under the condition 
of being positioned in a circumferential direction and the 
axial direction, and on an outer diameter Surface of the rotor 
shaft 2, in the regions corresponding to the cam Surfaces 10a 
in Several places in the circumferential direction the pockets 
12a which penetrate through inward and outward in the axial 
direction are provided. Between the circumferential direc 
tion of the respective pockets 12, there are the axial direc 
tional posts 12b. 

0068. The roller 13 of the one-way clutch 3 is stored in 
each pocket 12a of the holder 12 one by one under the 
condition where the rolling range in the circumferential 
direction is restricted. 

0069. The coil spring 14 of the one-way clutch 3 is 
installed to the projection 12c which is provided in projec 
tion on the inner wall surface of each post member 12b of 
the holder 12, and is designed to press the roller 13 to a 
narrow Side (lock Side) of the wedge shaped space formed by 
the cam Surface 10a and the inner diameter Surface of the 
pulley 1. 

0070 The inner diameter surface of the holder 12 of the 
one-way clutch 3 is formed in a configuration to receive in 
agreement with the octagonal outer diametrical Surface 
shape of the rotor Shaft 2 in an intermediate region 2a in the 
rotor shaft 2, thereby preventing the holder 12 from being 
turned in a circumferential direction to the rotor Shaft 2. 
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0071. The holder 12 of the one-way clutch 3 is prevented 
from moving to the side of the ball bearing 4 by the tapered 
step differential part 2e which connects the cam surface 10a 
in the intermediate region 2a with the large diameter region 
2b, and prevented from moving to the roller bearing 5 side 
by the holder 34 of the roller bearing 5 which is position-set 
in the axial direction to the rotor shaft 2. 

0072 The ball bearing 4 and the roller bearing 5 are 
provided one on each of the both sides in the anal direction 
of the one-way clutch 3 in the opposed annular space 
between the pulley 1 and the rotor shaft 2 as the roller 
bearings. 

0073. The ball bearing 4 is so formed that its inner ring 
raceway is constituted by an outer diameter Surface in one 
region 2b in an axial direction of the rotor Shaft 2 and its 
outer ring raceway by an inner diameter Surface of the pulley 
1, to be an ordinary deep groove ball bearing comprising a 
plurality of balls 23 as rolling members and a crown shaped 
holder 24 for Supporting them. 

0074 The holder 24 is made of resin. 
0075. The roller bearing 5 is so formed that its inner ring 
raceway is constituted by an outer diameter Surface in other 
region 2c in the axial direction of the rotor Shaft 2 and its 
outer ring raceway by an inner diameter Surface of the pulley 
1, to be a cage and roller comprising a plurality of rolls 33 
as rolling members and a holder 34 for Supporting them. 

0076) The holder 34 is made of resin as well. 
0077. In the above annular space, seal 6 is set to the outer 
end side in the axial direction of the ball bearing 4 and the 
roller bearing 5. The seal 6 has a contact style made by fixing 
an end Side of an elastic member covering the outer periph 
ery of the annular core metal to an inner diameter Surface of 
the pulley 1, and the other end Side thereof being Set in direct 
contact with the outer diameter Surface of the rotor shaft 2 
as a Seal lip 6a. Although there are various Styles available 
for the Seal lip 6a, the present invention is not specifically 
limited to the style. 
0078 Referring to the operation of the pulley unit A 
above, in Short, according to the rotation speed difference 
between the pulley 1 and the rotor Shaft 2, a one-way clutch 
3 becomes either locked State or free State to make it possible 
to transmit motive force to the rotor shaft 2 from the pulley 
1 or to shut transmission of motive force. On the other hand, 
when one-way clutch 3 has become free condition, the rotor 
shaft 2 continues to rotate by the rotary inertia of itself. 
0079. In the pulley unit constituted as above, position 
Setting between the axial body 2 and the pulley 1 can be 
made with ease, and Stabilization of locking and freeing 
motions can be expected, and productivity can be improved. 

0080 Furthermore, as another modified embodiment, the 
following constitution within the embodiment shown in 
FIG. 1 may be adopted. 

0081. An inner rolling surface of a roller 13 of a one-way 
clutch 3 shall comprise an outer diameter Surface of an axial 
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body 2, an inner rolling Surface of a rolling body 22 of a 
roller bearing 5 shall comprise an outer diameter Surface of 
the axial body 2, and inner rolling Surface of a rolling body 
18 of a deep groove ball bearing 4 shall comprise an outer 
diameter surface of the axial body 2. 
0082) An inner rolling surface of the roller 13 of the 
one-way clutch 3 shall comprise an outer diameter Surface of 
the axial body 2, an inner rolling Surface of the rolling body 
22 of the roller bearing 5 shall comprise an outer diameter 
Surface of the axial body 2, an outer rolling Surface of the 
roller 13 of the one-way clutch 3 shall comprise an inner 
diameter Surface of the pulley 1; and an outer rolling Surface 
of the rolling body 22 of the roller bearing 5 shall comprise 
an inner diameter Surface of the pulley 1. 
0083) An inner rolling surface of the roller 13 of the 
one-way clutch 3 shall comprise an outer diameter Surface of 
the axial body 2, an inner rolling Surface of the rolling body 
22 of the roller bearing 5 shall comprise an outer diameter 
Surface of the axial body 2, an inner rolling Surface of the 
rolling body 18 of the deep groove ball bearing 4 shall 
comprise an Outer diameter Surface of the axial body 2, an 
outer rolling surface of the roller 13 of the one-way clutch 
3 shall comprise an inner diameter Surface of the pulley 1, 
and an outer rolling Surface of the rolling body 22 of the 
roller bearing 5 shall comprise an inner diameter Surface of 
the pulley 1. 

0084 An inner rolling surface of the roller 13 of the 
one-way clutch 3 shall comprise an outer diameter Surface of 
the axial body 2, an inner rolling Surface of the rolling body 
22 of the roller bearing 5 shall comprise an outer diameter 
Surface of the axial body 2, an outer rolling Surface of the 
roller la of the one-way clutch 3 shall comprise an inner 
diameter Surface of the pulley 1, an outer rolling Surface of 
the rolling body 22 of the roller bearing 5 shall comprise an 
inner diameter Surface of the pulley 1; and an outer rolling 
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surface of the rolling body 18 of the deep groove ball 
bearing 4 shall comprise an inner diameter Surface of the 
pulley 1. 

0085 While there has been described what is at present 
considered to be preferred embodiments of the present 
invention, it will be understood that various modifications 
may be made therein, and it is intended to cover in the 
appended claims all Such modifications as fall within the 
true Spirit and Scope of this invention. 
What is claimed is: 

1. A pulley unit comprising pulleys, axial bodies capable 
of performing relative rotation with respect to each other and 
being disposed inside the pulleys to be concentric therewith, 
a one-way clutch interposed into an annular space formed 
between the pulleys and the axial bodies, a deep groove ball 
bearing provided on the base end Side of the one-way clutch 
within the annular space, and a roller bearing provided on 
the free end side of the one-way clutch within the annular 
Space, 

wherein an inner rolling Surface of a roller of the one-way 
clutch comprises an outer diameter Surface of the axial 
body while an inner rolling surface of a rolling body of 
the roller bearing comprises an outer diameter Surface 
of the axial body. 

2. The pulley unit according to claim 1, wherein an inner 
rolling Surface of a rolling body of the deep groove ball 
bearing comprises an outer diameter Surface of the axial 
body. 

3. The pulley unit according to claim 1 or 2, wherein an 
outer rolling Surface of the roller of the one-way clutch 
comprises an inner diameter Surface of the pulley and an 
outer rolling Surface of the rolling body of the roller bearing 
comprises an inner diameter Surface of the pulley. 

4. The pulley unit according to claim 3, wherein the outer 
rolling Surface of the rolling body of the deep groove ball 
bearing comprises an inner diameter Surface of the pulley. 
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