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1
ALTERNATOR PULLEY

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present ivention relates to an alternator pulley
equipped with a one-way clutch. This alternator pulley 1s
driven by the engine’s crankshait of an automobile, for
example, via a belt and causes an alternator to generate elec-
tricity.

2. Description of the Related Art

An engine’s crankshait does not rotate at a constant speed
but varies according to the operating condition of the vehicle
in which the engine’s 1s mounted. An alternator directly
driven by such an engine’s crankshalt generates electric
power at efliciency proportional to the engine’s output power.

Another alternator has been devised as disclosed 1n Unex-
amined Japanese Utility Model Publication No. 57-17256.
This alternator 1s fitted with a one-way clutch. When the
rotational speed of the crankshaft drops, the rotation of the
rotor of the alternator 1s continued by making use of its
inertial force, thereby enhancing the power generation eifi-
ciency of the alternator. This enhances the efficiency at which
the alternator generates electricity. This one-way clutch uses
rollers and 1s of normal construction. As the rotational speed
of the crankshait varies, the one-way clutch 1s switched
between a free state and a locked state. In the free state the
power 1s not transmitted, whereas 1 the locked state the
power 1s transmitted.

In the related art technique described above, if the load
applied by a spring of the one-way clutch 1s set high, when the
rotational speed of the crankshaft decreases, the rollers of the
one-way clutch become difficult to roll from their locked
positions to their free positions. Therefore, a switching opera-
tion for interrupting the power transmission becomes delayed
and so 1t becomes 1mpossible to maintain the rotation of the
alternator rotor at high speed. As a result, the power genera-
tion efficiency deteriorates.

SUMMARY OF THE INVENTION

Accordingly, 1t 1s a main object of the present invention to
provide an alternator pulley capable of stabilizing a power
transmission and an interrupting operation by the one-way
clutch, thereby improving the power generation efliciency of
the alternator.

It 1s another object of the present invention to provide an
alternator pulley wherein it 1s made possible to quickly carry
out a switching operation from a transmission to an interrup-
tion of the rotational power by the one-way clutch at high
engine rotational speed, thereby improving the power gen-
eration efficiency of the alternator.

Other objects, features and advantages of the present
invention will be apparent from the recitations mentioned
below.

The above-described objects are achieved by an alternator
pulley 1n accordance with the present invention, comprising;:
an annular driving member connected to an output shait of an
engine via a belt; a driven member disposed on an inner
surface of the annular driving member with 1ts center of
rotation being substantially coincident with that of the driving,
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member; and a one-way clutch disposed between the inner
surface of the annular driving member and an outer surface of
the driven member; wherein the one-way clutch includes
rollers capable of rolling 1n a locked side direction along
which a rotating power of the driving member 1s transmitted
to the driven member or a free side direction along which the
rotating power 1s interrupted, depending on a relative speed
difference between the driving member and the driven mem-
ber; and 1t 1s set 1n such a manner that the rollers are pressed
in the locked side direction at a torque value of less than a
given value, preferably a torque value of less than 4 N-m.

In one preferred embodiment of the present invention, the
one-way clutch comprises: an mnner race whose mner surface
1s disposed on an outer surface of the driven member and
whose outer surface 1s provided with a plurality of cam sur-
faces; a plurality of rollers; and a retainer disposed between
the driving member and the driven member and having a
plurality of pockets recerving the rollers, respectively, such
that the rollers can come 1nto contact with the inner surface of
the driving member and with the cam surfaces; wherein
spaces of the pockets are defined by the cam surfaces and the
inner surface of the driving member in such a manner that the
spaces become narrower 1n the locked side and wider 1n the
free side, and the rollers roll 1n the pockets toward the locked
side or the free side, depending on a relative speed difference
between the driving member and the driven member.

In another preferred embodiment of the present invention,
the one-way clutch comprises pressing members for pressing,
the rollers toward the locked side direction, and the torque
value 1s a value obtained by multiplying a radius taken from
an axis of the inner race to each of the pressing members and
a pressing force of the pressing member.

In a further preferred embodiment of the present invention,
the pressing members are resilient members which are
received 1n recesses continuous with the pockets, respec-
tively, and which press the rollers toward the locked side
direction, respectively.

In a yet further preferred embodiment of the present inven-
tion, the resilient members are disposed 1n positions where
they press nner sides of the rollers toward the locked side
direction.

The one-way clutch 1n accordance with the present inven-
tion 1s switched between a locked state and a {ree state,
depending on variation 1n output power of the engine, so that
power 1s connected or disconnected from the driving member
to the driven member, thereby enhancing the power genera-
tion efliciency of the alternator.

In one feature of the present invention, since the force for
locking the rollers 1n the locked side i1s appropnately con-
trolled, the rollers are rapidly rolled from their locked posi-
tions to their unlocked positions and so the switching to the
free state can be carried out within a short period after the
rotational speed of the belt has started to be decreased and, as
a result, the rotation of the rotor of the alternator can be
maintained at high speed.

Further, 1in the event that the cam surfaces of the one-way
clutch are provided 1n the 1nner race side, the rollers can be
prevented from moving unnecessarily out of their locked

positions due to centrifugal force even at high rotational
speed region of the engine.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects as well as advantages of the present
invention will become clear by the following description of
preferred embodiment of the present invention with reference
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to the accompanying drawings, wherein like components are
indicated by the same numerals and wherein:

FIG. 1 1s a vertical-sectional view of an alternator pulley
according to a preferred embodiment of the present invention;

FI1G. 2 1s a sectional view taken along line (2)-(2) of FIG. 1
and showing only a one-way clutch;

FIG. 3 1s a fragmentary developed plan view of the one-
way clutch shown 1n FIG. 2;

FI1G. 4(a) 1s a diagram 1llustrating the rotational character-
1stics of a driving member and a driven member represented
by an alternator pulley having no one-way clutch when the
rotational speed of engine 1s decreased;

FIG. 4(b) 1s a diagram corresponding to FIG. 4(a), but
represented by an alternator pulley which 1s provided with a
one-way clutch and whose torque value exceeds 4.5 N-m; and

FIG. 4(c) 1s a diagram corresponding to FIG. 4(a), but
represented by an alternator pulley according to a preferred
embodiment of the present invention, which 1s provided with
a one-way clutch and whose torque value 1s 4 N-m.

DETAILED DESCRIPTION OF THE INVENTION

An alternator pulley according to a preferred embodiment
of the present invention 1s described with reference to FIGS.
1-4.

This alternator pulley, generally indicated by A, comprises
a driving member 1, a driven member 2, a one-way clutch 3,
and rolling hearings 4. The driving member 1 assumes an
annular shape 1n its radial section. A wavy groove 1s formed 1n
the outer surface of the driving member 1. A belt B that 1s
referred to as a V-belt runs in this groove. The driving member
1 1s connected via the belt B to a crankshatt that 1s the output
shaft of an automotive engine. The driven member 2 takes the
form of a sleeve 1nto which an alternator rotor (not shown) 1s
securely mounted. The driven member 2 assumes a circular
contour at least 1n radial section. This driven member 2 1s
disposed on the mner surface of the driving member 1 such
that the center of rotation of the driven member 2 1s coincident
with that of the driving member 1. The one-way clutch 3 1s
disposed between the inner surface of the driving member 1
and the outer surface of the driven member 2. The rolling
bearings 4 are mounted on axially opposite sides of the one-
way clutch 3 between the driving member 1 and the driven
member 2 to seal the one-way clutch 3. The rolling bearings
4 consist of deep groove ball bearings each fitted with a seal
member at an axially outer side.

The one-way clutch 3 1s constructed as follows. This clutch
3 comprises an nner race 10, a retainer 12, plural rollers 13,
plural coil springs 14, and plural spring receiving members
15. The mner race 10 has several flat, key-shaped cam sur-
faces 10a on its outer surface. The cam surfaces 10a are
circumierentially spaced from each other. The nner surface
of the mner race 10 1s fixedly attached to the outer surface of
the driven member 2. The retainer 12 has plural pockets 12a
extending radially therethrough 1n conformity with the cam
surfaces 10a. Each one roller 13 1s received in each pocket 12a
of the retainer 12. The coil springs 14 are recerved 1n their
respective recesses 12b continuous with the pockets 12a and
act to press the rollers 13 to wedge-shaped narrower sides or
locked sides 16 between the cam surfaces 10a and the inner
surface of the driving member 1. The coil springs 14 are oflset
toward the inner race 10, 1.e., inwardly, so that the resilient
biasing forces of the springs 14 assist the rotation of the
rollers 13 about their respective centers and that the biasing,
forces are eftliciently applied to the rollers 1n a well balanced
manner. The springs 14 bear against the axial centers of the
rollers 13, respectively. Each bearing receiving member 15
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engages one end of a respective one of the coil springs 14 and
bears against the peripheral surface of the roller 13.

The wider side 17 of each wedge-shaped space between the
cam surface 10a and the inner surface of the driving member
1 becomes a free side 17 with respect to the locked side 16.

The pulley A described above increases the power genera-
tion efliciency of the alternator as high as possible 1f the
rotational speed of the belt B i1s varied due to the one-way
clutch 3. That 1s, generally the rotational speed of the crank-
shaft of the engine which becomes a driving source of the belt
B varies irregularly according to the operating condition.
When the rotational speed of the belt B increases, the one-
way clutch 3 becomes a locked state. This causes the driven
member 2 to be rotated in synchronism with the driving
member 1. On the other hand, when the rotational speed of the
belt B decreases, the one-way clutch 3 enters a free state, and
the driven member 2 continues its rotation by its own 1nertial
force, irrespective of deceleration of the driving member 1. In
this way, the rotation of the alternator rotor 1s kept at high
speed. Consequently, the power generation eificiency 1s
enhanced.

More specifically, the rollers 13 are offset toward the 1nner
race 10 and kept biased toward the locked sides 16 by the coil
springs 14. Therefore, the rollers 13 are 1n contact with the
inner surface of the driving member 1. Thus, when the driving
member 1 1s rotated 1n the direction indicated by the arrow C
in FI1G. 2, the dniving member 1 applies such a force to the
rollers 13 as to rotate them about their own axes as indicated
by the arrow D.

When the rotational speeds of the belt B and the drniving
member 1 are higher relatively than that of the driven member
2, the rollers 13 of the one-way clutch 3 are in contact with the
inner surface of the drniving member 1 and with the cam
surtaces 10a of the mnner race 10. The rollers 13 rotate about
their own axes as indicated by the arrow D. As a result, the
rollers 13 are caused to roll into the narrower sides or the
locked sides 16 of the wedges-shaped spaces, while assisted
by the pushing force of the coil springs 14. Then the cam
surfaces 10a of the inner race 10 and the iner surface of the
driving member 1 are locked together via the rollers 13. Since
the inner race 10 1s locked to the driven member 2, rotating
power of the driving member 1 1s transmitted to the driven
member 2, so that a locked state 1s brought about and the
driven member 2 rotates in synchronism with the dniving
member 1.

On the other hand, when the rotational speeds of the belt B
and the driving member 1 are lower than that of the driven
member 2, a situation opposite to the foregoing takes place.
Therollers 13 1n the one-way clutch 3 roll into the wider sides
17 of the wedge-shaped spaces while resisting against the
pushing force of the coil springs 14 that biases the rollers
toward the locked sides 16. Then the cam surfaces 10a of the
inner race 10 are unlocked from the inner surface of the
driving member 1, so that the rotating power of the dniving
member 1 1s not transmitted to the driven member 2. That 1s,
the driven member 2 enters 1nto a free state and, as a result, 1t
continues its rotation only by 1ts own 1nertial force.

Here, according to the present invention, in the one-way
clutch 3 when the rotational speed of the driving member 1
becomes lower relatively than that of the driven member 2 and
thus the power transmission 1s interrupted, the rollers 13 are
allowed to roll from the locked positions to the free positions
in order to eliminate delay in the switching operation. For this
purpose, a value of the torque by the coil spring 14 that pushes
the roller 13 toward the locked side 16 1s set to less than 4 N-m,
preferably within the range from 0.001 to 4 N-m. This torque
value 1s obtained by calculating the product of aradiusr, taken
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from an axis 0 of the driving member 1 to each coil spring 14,
and a spring force p per one coil spring 14. By this means, 1n
the one-way clutch 3 described above, the rollers 13 can
quickly roll from the locked positions to the free positions.
Theretore, the rollers can be rapidly switched to the free state
alter the rotational speed of the belt B 1s started to be
decreased. Hence, the rotation of the alternator rotor can be
maintained at high speed. Another feature of the present
embodiment 1s that the cam surfaces 10a of the one-way
clutch 3 are located on the side of the inner race 10 rather than
on the side of the driving member 1. This prevents the rollers
13 from moving unnecessarily out of their locked positions
due to centrifugal force even at high rotational speed region.

Since the relations of the amount of variation in the rota-
tional speed of the alternator with respect to the amount of
variation in the rotational speed of the belt B have been
studied, they are explained below. FIGS. 4(a), 4(b), and 4(c)
are diagrams 1llustrating such relations about some alternator
pulleys.

FIG. 4(a) shows data derived from an alternator pulley
fitted with no one-way clutch 3. It can be seen that variations
in the engine rotational speed are directly transmitted to the
alternator rotor.

FIG. 4(b) shows data dertved from an alternator pulley
having a built-in one-way clutch. The torque value was set to
4.5 N-m. It can be seen that when the engine rotational speed.,
or the rotational speed of the driving member 1, was lowered
from 18,000 rpm to 9,000 rpm, the rotational speed of the
driven member 2, 1.e., the rotational speed of the alternator
rotor became 9,500 rpm, and thus the power generation effi-
ciency was slightly improved.

FIG. 4(c) shows data derived from an alternator pulley
having a built-in one-way clutch. The torque was set to 4 N-m.
It can be seen that when the engine rotational speed, or the
rotational speed of the driving member 1, was lowered from
18,000 rpm to 9,000 rpm, the rotational speed of the driven
member 2, 1.e., the rotational speed of the alternator rotor
became 12,000 rpm, and thus the power generation efficiency
was greatly improved.

The measurements 1n FIGS. 4(b) and 4(c) were carried out
with bench test equipment, using a pulley having a diameter
of 56 mm under a condition of acceleration for 1 second and
deceleration for 15 seconds.

In this way, in the event that the torque of the one-way
clutch 3 exceeds 4 N-m, i1 the rotational speed of the belt B
drops, the rollers 13 do not readily roll from their locked
positions to their free positions and so if follows that a switch-
ing operation for interrupting the power transmission
becomes delayed. Consequently, this construction 1s similar
in utility to the alternator pulley fitted with no one-way clutch
and so no great advantages are obtained. On the other hand,
the minimum optimum torque value 1s 0.001 N-m. If the
torque value further approaches 0, the assisting biasing force
when the rollers 13 roll from their free sides to their locked
sides becomes insufficient, so that the function intrinsic in the
one-way clutch 3 becomes deteriorated. Based on these find-
ings, a suitable range of the torque value 1s specified as men-
tioned above.

By the way, the present invention 1s not limited only to the
above-described embodiment but various applications and
modifications are conceivable.

(1) In the above-described embodiment, although in the
one-way clutch 3 a resilient member such as the coil spring 14
1s exemplified a a pressing member for pressing the roller 13
in the locked side direction, it 1s possible to use various leaf
spring and resilient piece or the like as the resilient member
other than the coil spring 14.
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(2) Although in the above-described embodiment the
example wherein the cam surface 10a of the one-way clutch 3
1s formed 1n the mner race member side 1s exemplified, the
present invention can be applied also to an example wherein
the cam surface 1s provided in an outer race member side or
the driving member side.

While there has been described what 1s at present consid-
ered to be the preferred embodiment of the present invention,
it will be understood that various modifications may be made
therein, and 1t 1s intended to cover 1n the appended claims all
such modifications as fall within the true spirit and scope of
the present invention.

What 1s claimed 1s:

1. An alternator pulley comprising;:

an annular driving member having an inner side and an
outer side, said annular driving member having a {first
center of rotation, said driving member having a first
rotation speed and a second rotation speed, said first
rotation speed being substantially greater than said sec-
ond rotation speed;

a belt disposed on said outer side of said driving member;

a driven member disposed on said inner side of said driving,
member, said driven member having an nner surface
and an outer surface, said driven member having a sec-
ond center of rotation, said first center of rotation being
substantially coincident with said second center of rota-
tion; and

a one-way clutch being disposed between said inner side of
said driving member and said outer surface of said
driven member, said one-way clutch including:
an 1nner race being disposed on an outer surface of said

driven member, said inner race having an nner side
and an outer side, said inner side of said inner race
contacting said outer surface of said driven member,
said outer side of said inner race including a plurality
of cam surfaces;

a retainer disposed between said outer surface of said inner
race and said inner side of said driving member, said
retainer including a plurality of pockets, each pocket
including a first wedge-shaped side and a second wedge-
shaped side, each first wedge-shaped side being substan-
tially wider than each second wedge-shaped side, each
wedge-shaped side defining a wedge element, each
wedge element having a first surface disposed within a
respective pocket and a second annular surface adjacent
to said mner side of said driving member;

a plurality of pressing members, each pocket including a
pressing member, each pressing member disposed
adjacent to a respective lirst wedge-shaped side of a
pocket; and

a plurality of rollers, each pocket including a roller
biased by a respective pressing member, said rollers
being 1n one of a locked state and a free tlowing state,
said locked state occurring when a respective pressing
member biases a respective roller against a respective
second wedge-shaped side of a pocket, said free tlow-
ing state occurring when a respective pressing meim-
ber biases a respective roller against a respective first
wedge-shaped side of a pocket,

whereby during said first rotation speed, each roller 1s 1n
said locked state, and during said second rotation speed,
cach roller 1s 1n said free flowing state and said driven
member continues rotation due to inertia and said rollers
which 1n turn substantially increases power generation
efficiency during said second rotation speed.
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2. The alternator pulley of claim 1, wherein each pressing
member has a torque value, each torque value 1s less than 4
N-m.

3. The alternator pulley of claim 1, each pressing member
has a torque value, each torque value 1s a value obtained by
multiplying a radius taken from an axis of said inner race to

cach of said pressing members by a pressing force of said
pressing member.

4. The alternator pulley of claim 3, wherein said pressing
members are resilient members which are recerved in
recesses conftinuous with said pockets, respectively, and
which press said rollers toward said locked side direction,
respectively.

5. The alternator pulley of claim 4, wherein said resilient
members are disposed 1n positions where they press inner
sides of said rollers toward said locked side direction.
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6. The alternator pulley of claim 5, further comprising
receiving members each of which 1s engaged with one end of
cach of said resilient members and bears against each of
peripheral surfaces of said rollers.

7. The alternator pulley of claim 1, further comprising
rolling bearings mounted on axially opposite sides of said
one-way clutch between said driving member and said driven
member.

8. The alternator pulley of claim 1, wherein an outer side of
a respective pressing member contacts a middle portion of a
corresponding voller such that the pressing members bear
against axial centers of the rollers.
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