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(57) Abréegée/Abstract:

An automatic tensioner includes a base, a rotary member which Is supported rotatably on the base and to which a pulley arouna
which a belt Is wound can be attached, a coll spring including one end locked on the base and the other end locked on the rotary
member and adapted to bias the rotary member in one direction with respect to the base, an elastic element including one end
locked on one of the rotary member and the base and the other end which I1s a free end and extending along an Inner
circumferential surface of the other of the rotary member and the base, and a friction member connected so as to be brought into
contact with the inner circumferential surface of the other of the rotary member and the base and so as not to move In a
circumferential direction relatively to the elastic element, wherein the coll spring Is disposed In such a state that the coll spring Is
compressed In an axial direction and the friction member Is pressed against the one of the rotary member and the base by a

repulsive force attempting to expand in an axial direction.
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ABSTRACT

An automatic tensioner includes a base, a rotary member
which is supported rotatably on the base and to which a pulley
around which a belt 1s wound can be attached, a coill spring
including one end locked on the base and the other end locked

on the rotary member and adapted to bias the rotary member in

one direction with respect to the base, an elastic element

including one end locked on one of the rotary member and the

base and the other end which is a free end and extending along

an inner circumferential surface of the other of the rotary

member and the base, and a friction member connected so as to

be brought into contact with the inner circumferential surface

of the other of the rotary member and the base and so as not

tomove in a circumferential direction relatively to theelastic
element, wherein the coill spring 1s disposed 1n such a state

that the coil spring i1is compressed 1n an axial direction and

the friction member 1s pressed against the one of the rotary

memper and the base by a repulsive force attempting to expand

1n an axial direction.

49
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Description

Title of the Invention:

AUTO-TENSIONER

TECHNICAL FIELD

[0001]
The present invention relates to an automatic tensioner

which holds the tension of a belt as reguired.

BACKGROUND ART
0002 ]

Patent Document 1 (JP2006-097898) describes a belt
tensioner 1n which a torsion coll spring, a spring strip and

a damper sleeve are provided between a hub and an accommodation

casling. In this belt tensioner, one end of the torsion coil

spring abuts the accommodating casing and the other end abuts

one end of the spring strip. The other end of the spring strip

abuts a fixing portion formedon a lidwhich is firmly connected
to the hub, and the damper sleeve 1s dlsposed between the spring
strip and the accommodation casing. A prelocad is exerted on
the torsion coll spring so as to expand the torsion coil spring
in a radial direction, wherebywthe dampér sleeve 1s pressed

F

agalinst an internal side of the accommodation casing by the

radial expansion of the spring strip as a result of exertion

of the prelocad. Then, abraking force is produced by increasing
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further the pressing force against the damper sleeve.

0003 ]

In addition, Patent Document 2 (JP62-002182B2) discloses

a configuration in which a coll spring rotates so as to press

a spring support agalinst a boss portion of a rotary member with

a predetermined pressing force, whereby a sliding friction 1is

produced between the spring support and the boss portion to

-

thereby attenuate the rotation of the rotary member.

0004 ]
However, 1n the belt tensioner described 1n Patent
Document 1 above, since the damper sleeve is only simply held

petween the spring strip and the accommodation casing (a state

in which the damper sleeve is fitted in the spring strip) by
the radial expansion of the spring strip by the preload, in case
the pressing force by the preload is not exerted on the damper

sleeve at all times, the damper sleeve slides on an outer

circumferential surface of the spring strip when a

circumferential force 1is exerted on the damper sleeve. 1In

addition, although the pressing force against the damper sleeve

1s adjusted properly by the preload, there is a situation in

p—

which the pressing force decreases as a result of the use for

P

a long period of time. In this way, when the pressing force

against the damper sleeve decreases, the damper sleeve tends

o sllide easily with respect to the circumferential direction

to thereby reduce the braking force largely.
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SUMMARY OF THE INVENTION

10005 ]

Then, anobject of the 1nvention 1s toprovide anautomatic

tensioner which suppresses a reduction in braking force.

10006

F

According an aspect of the invention, there is provided

an automatic tensioner configured as below. Namely, there 1is
provided an automatlc tensioner including a base, a rotary
member which is supported rotatably on the base and to which
a pulley around which a belt 1s wound can be attached, a coil
spring 1lncluding one end locked on the base and the other end
locked on the rotary member and adapted to bias the rotary member
1n one direction with respect to the base, an elastic element

including one end locked on one of the rotary member and the

pase and the other end which 1s a free end and extending along

g

an inner clrcumferentilial surface of the other of the rotary

member and the base, and a friction member connected so as to

e brought into contact with the inner circumferential surface

P F

of the other of the rotary member and the base and so as not

tomove 1n a circumferential direction relatively to theelastic
element. Further, the coil spring is disposed in such a state

that the coilil spring is compressed in an axial direction, and

*

the friction member 1s pressed against the one of the rotary

menber and the base by a repulsive force attempting to expand
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1n an axlal direction. Note that “locked” includes locked

states such as a state 1n which two members abut each other to

pe fastened together, a state in which two members are caught

on each other to be fastened together and a state in which two
O mempbers abut each other to be fixed together by an adhesive or
through welding.

0007 ]

The automatic tensioner may further be configured as

pelow. Namely, the one end of the elastic element is held by

fri—-

10 the one of the rotary member and the base and the coil spring

1n the circumferential direction. Namely, since the rotary

memper and the coil spring are brought into strong engagement

1n the circumferential direction by the biasing of the rotary

memper 1n one direction by the coil spring, according to the

15 configuration, the end portion of the elastic element can be

iocked on the rotary member in an ensured fashion without making

the configuration complex.

10008 ]

The automatic tensioner may further be configured as

20 below. Namely, a plurality of friction members like the

friction member are provided so as to be spaced apart from each

other along the extending direction of the elastic element.

According to the configuration, when the elastic element

P

exXpands by the rotation of the rotary member, the failure of

250 the frictlon member can be suppressed which would otherwise be
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a case due to a difference between a tensile elastic modulus
of the elastic element and a tensile elastic modulus of the

friction member.

10009 ]

The automatic tensioner may further be configured as
pelow. Namely, the friction member has an L-shaped section.
A portion vertical to the axial direction receives the coil
spring 1in the axial direction. On the other hand, a portion
parallel to the axial direction receives the elastic element

y—

1n the radial direction. A circumferential deviation of the

friction member relative to the elastic element is prevented

at a higher level by the modulated shape. In addition, since

the surface area of the portion which receives the coil spring

1n the axial direction is easily secured, the degree of freedom

in design on a braking effect between the base member and the

rotary member 1s 1ncreased to a high level.

10010]

The automatic tensioner may further be configured as

pelow. Namely, the elastic element and the friction member are

locked together by meshing engagement of irregularities formed

R

thereon. This configuration contributes to the prevention o:

circumferential deviation of the friction member relative to

the elastic element.

100117

The automatic tensioner may further be configured as

] |
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pbelow. Namely, the elastic element and the friction member are

locked together through either adhesion by an adhesive or

o
i

brazing. This configuration contributes to the prevention of

circumferential deviation of the friction member relative to
the elastic element.
(0012 ]

The automatic tensioner may further be configured as

P

pelow. Namely, the friction member ismade of a synthetic resin,

and the friction member and the elastic element are formed

integrally. This configuration contributes to the prevention

*

of circumferential deviation of the friction member relative

to the elastic element.

10013]

The automatic tensioner may further be configured as

pelow. Namely, the automatic tensioner includes further a coil

spring support member which suppresses the inclination of a

F

posture of the coil spring in proximity to the one end of the

elastic element, and the coil spring support member is disposed

between the frictlon mempber and the coil spring. Namely, in

gp—

reallzing the stabilization of the posture of the coil spring

1n proximlity to the one end of the elastic element, compared

with a case where some means 1s devised at the one end of the

elastic element to deal with the inclination of the posture of

the coil spring, the configuration in which the coil spring

support member 1s simply disposed between the friction member
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fr—

anc the coill spring is useful from the viewpoints of life and

degree of freedom in design in that an exact distribution of

roles of the required functions 1is realized.

10014 ]

The automatic tensioner may further be configured as

pelow. Namely, the coill spring support member is secured to

the friction member. According to this configuration, when

some load 1s exerted on the coil spring support member as a result

of the coil spring being displaced or deformed, the load is

transmitted to the friction member with good efficiency.

Consequently, the frictional force between the friction member

and the base or the rotary member is increased.

[0015]

The automatic tensioner may further be configured as

pelow. Namely, based on an axis of the automatic tensioner,

the coll spring support member is disposed in the same direction

ﬁ

as a direction of a load that the end portion of the coil spring

which abuts the one end of the elastic element receives from

one oOr the rotary member and the base. According to this

configuration, since the coill spring support member is

F

configured so as to wait for an initial inclination of the

posture of the coll spring occurring in proximity to the one

fa—

end of the elastic element, the inclination of the posture of

ﬁ

the coll spring occurring in proximity to the one end of the

elastic element can be suppressed with good efficiency.
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(0016]

The automatic tensioner may further be configured as
below. Namely, the coil spring support member 1s disposed
within a range of 70° to 100° from the end portion of the
coil spring where the coil spring support member abuts the

one end of the elastic member. According to this

configuration, since the coill spring support member 1s

configured so as to wait for an initial inclination of the

posture of the coil spring occurrlng 1n proximity to the one
end of the elastic element, the inclination of the posture of

the coil sparing occurring in proximity to the one end of the

elastic element can be suppressed with good efficiency.

[001lo6al

In yet another aspect, the present invention provides an
automatic tensioner, comprising: a base; a rotary member
which is supported rotatably on the base and to which a
pulley around which a belt is wound can be attached; a coil
spring including one end locked on the base and an other end
locked on the rotary member and adapted to bias the rotary
member 1n one direction with respect to the base; an elastic
element having an arc shape including one end locked with a

o~

projection member on one of the rotary member and the base

and an other end which is a free end, the other end extending

along an inner circumferential surface of the other one of
the rotary member and the base; and a friction members

connected so as to be brought into contact with the inner

circumferential surface of the other one of the rotary member

and the base and so as not to move 1in a circumferential
direction relatively to the elastic element, wherein the coil
spring 1is disposed in such a state that the coil spring 1s

compressed in an axial direction, and the friction members
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are pressed agalnst the one of the rotary member and the base
by a repulsive force attempting to expand in the axial
direction, wherein the arc shape of the elastic element is

disposed along the circumferential direction of the inner

circumferential surface of the other one of the rotary member

and the base, and the one end is bent radially inwards at 90

degrees from the inner circumferential surface of the other

one of the rotary member and the base, and the friction
members are dilsposed at equal intervals around the elastic
element, wherein individual ones of the friction members
pbecome gradually thicker as a distance from the one end of
the elastic element 1ncreases.
[0017]

Other forms and advantages of the invention become

obvious from the following description, drawings and claims.

41

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

Fig. 1 1s an elevational view in section of an automatic
tensioner according to a first embodiment of the invention.

Fig. 2 1s a sectional view taken along the line 2-2 and
viewed 1n a direction indicated by arrows attached thereto in

Fig. 1.

Fig. 3 1s a drawing explaining the operation of the

automatic tensioner according to the first embodiment.

8a
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'ig. 4 1s a sectional view showing a second embodiment

of the invention.
Fig. 5 is a sectional view showing a third embodiment of
the 1nvention.

Fig. © 1s a sectional view showing a fourth embodiment

-y

oL the invention.

[

Fl1g. 7 1s a sectional view showing a fifth embodiment of

the 1nvention.

—

F1g. 8 1s an elevational view in section of an automatic

tensioner according to a sixth embodiment of the invention.
Fig. 9 1s a sectional view taken along the line 9-9 and

viewed 1n a direction indicated by arrows attached thereto in

Fig. 8.

Fig. 10 is a drawing explaining the operation of the
automatlc tensioner according to the sixth embodiment.

Fig. 11 is a sectional view showing a seventh embodiment

of the 1nvention.

MODE FOR CARRYING OUT TH:

L]

INVENTION

Ll

[0019] (First Embodiment)

Hereinafter, referring to Figs. 1 and 2, the

configuration of an automatic tensioner according to a first

empbodiment of the invention will be described 1in detail.

Referring to Figs. 1 to 3, the operation of the automatic

tensioner 1 will be described. Fig. 1 is an elevational view



10

15

20

29

CA 02739573 2011-04-04

1n section of the automatic tensioner according to the first

embodiment of the invention. Fig. 2 is a sectional view taken

along the line 2-2 and viewed in a direction indicated by arrows

attached thereto 1in Fig. 1. Fig 3 is a drawing for explaining

Che operation of the automatic tensioner according to the first

embodiment.

10020 ]

An automatic tensioner 1 shown in Fig. 1 is an apparatus

for adjusting as required a tension of a transmission belt which

transmits the power of a crankshaft of an engine to an auxiliary

F

of the engine.

(0021 ]

I'he automatic tensioner 1 includes a base member 3 (a base)

fixed to an engine block 2, an arm member 5 (a rotary member)

which 1s supported rotatably on the base member 3 and to which
a pulley 4 around which a transmission belt, not shown, is wound

can pe attached, and a coil spring 6 which is locked on the base

=

member 3 and the arm member 5 at both ends thereof so as to bias

Che arm member 5 in one direction relative to the base member

3. A bilasing force by the coil spring 6 is converted into a

tension to be given to the transmission belt via an arm of the

arm member 5 and the pulley 4 which is attached rotatably to

the arm 7.

10022 ]

Hereinafter, when used simply herein, an “axial

10
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direction” means a direction parallel to a rotational axis o:

Che pulley 4.

10023

The base member 3 includes a base inner cylinder 8, a base
outer cylinder 9 which is larger in diameter than the base inner

cylinder 8 and a doughnut shaped bottom wall 10 which connects

the base i1nner cylinder 8 and the base outer cylinder 9. An

T the base outer cylinder 9 1s larger than an axial

axlal length o:

length of the base inner cylinder 8.

10 0024 ]

T'he arm member includes a boss portion which is a

cylindrical element which has substantially the same diameter

. the base 1nner cylinder 8, an arm outer cylinder 12

as that o:
f the boss portion 11,

which has a larger diameter than that o:

15 a doughnut shaped 11id wall 13 which connects the boss portion

11 and the arm outer cylinder 12 and the arm 7 which extends

_rom the arm outer cylinder 12 to radially outwards.

further :

10025]

flguration, the base inner cylinder 8 of the

n this con:

20  base member 3 and the boss portion 11 of the arm member 5 are

disposed concentrically. Further, the base member 3 and the

armmember > are combined together so that the armouter cylinder

e

-

the arm member 5 is placed over a distal end portion o:

12 of

Che base outer cylinder 9 of the base member 3 from an outer

b

pace 14 for

‘erence side, whereby a spring accommodation s

25 clrcumi

11
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accommodating thereiln the coil spring 6 isdefined. This spring

accommodation space 14 1s defined by the base inner cylinder

3, the bottom wall 10 and the base inner cylinder 9 of the base

member 3 and the arm outer cylinder 12, the 1lid wall 13 and the

e

poss portion 11 of the arm member 5.

1 0026]

The coll spring 6, which is accommodated in this spring
accommodation space 14, is locked on locked on the base 3 at
one end and 1s locked on the arm member 5 at the other end to
thereby bias the arm member 5 in one direction relative to the
pase member 3. When used herein, the “one direction” means a
direction in which a tension is given to the transmission belt
which 1s wound around the pulley 4.

[10027]
The coil spring 6 is locked on the base member 3 by a known

method. For example, the known method is a method in which an

end portion of the coil spring 6 is securely fitted in a groove

portion formed in the base member 3 or a method in which a bent

=

end portion of the coil spring 6 is press fitted in a locking

hole which 1s formed in the base member 3 so as to extend in

a radial direction or an axial direction.

10028 ]

T}

On the other hand, in this embodiment, an end portion of

F

the coil spring 6 is locked by a locking projection 15 (refer

Co Fi1g. Z2) which extends from the 1id wall 13 towards the bottom

12
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F

wall 10 and abuts the end portion of the coil spring 6 in a

circumferential direction. The locking of the end portion of

the coil spring 6 on the arm member 5 will be descried later

in detail.
5 0029

The base member 13 and the arm member 5 are supported on

the engine block 2 by use of a bolt 16. To be specific, a bolt

16 1s passed through the base inner cylinder 8 o the base member

y—

3 and the boss portion 11 of the arm member 5, and a leading

10 end of this bolt 16 is screwed into the engine block 2, whereby
the base member 3 and the arm member 5 are supported on the engine
plock 2. When the bolt 16 is so screwed into the engine block
2, the coil spring 6 accommodated in the spring accommodation

space 14 1s put ina state in which the coil spring 6 is compressed

15 1in the axial direction.

10030 ]

Thus, the basic configuration of the automatic tensioner

nas been described. Next, referring to Fig. 2, a plate spring

19 (an elastic element) and a friction member 20 wil? be

20 described 1n detail.

10031 ]

In this embodiment, in addition to the coil spring 6, the

plate spring 19 and a plurality of friction members 20 are

accommodated in the spring accommodation space 14.

25 The plate spring 19 is a thin plate spring which extends

13
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1n an arc-like fashion along an inner circumferential surface

of the outer cylinder 9 of the base member 3.

10032}

A first end portion 19%a of the plate spring 19 is bent

0 radially inwards at 90 degrees and is locked on the arm member

o. Tk>bejj1detail,tﬁuisfirstEﬂMiportionﬂlQajfsstronglykmﬂxi

by the locking projection 15 of the arm member 5 and the coil

spring 6 in a clrcumferential direction, whereby the first end

portion 19%a is locked on the locking projection 15 of the arm
10  member 5.
[0033]
On the other hand, a second end portion 19b of the plate

spring 19 is made into a free end. Namely, the second end

portion 19b of the plate spring 19 is locked on neither the base

15 member 3 nor the arm member 5. In addition, the extending

direction of the plate spring 19 based on the first end portion

19a colncides with a direction in which the coil spring 6 moves

away from the locking projection 15 of the arm member 5. In

this embodiment, a length over which the plate spring 19 extends

20 1s generally 7/8 of the full circumference of the inner

-

circumferential surface of the outer ring 9.

10034 ]

The plurality of friction members 20 are connected to the
plate spring 19 at egual intervals SO as to be brought into

25 contact with the inner circumferential surface Ya of the base

14
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outer cylinder 9 of the base member 3 and so as not to move in

the circumferential direction relative to the inner

circumferential surface Sa. As is shown in Fig. 1, each

friction member 20 has an L-shaped section. 24 coil Spring
receiving portion 20a which is vertical to the axial direction

1s disposed so as to be held in the axial direction by the coil

spring 6 and the lid wall 13. Consequently, the coil spring

receilving portion 20a receives in the axial direction a self

elastic axlal expansion force (a repulsive force) of the coil
spring 6 accommodated in the spring accommodation chamber 14

1n a compressed state to thereby be pressed against the lidwall

13 of the arm member 5.
10035]

On the other hand, the plate spring receiving portion 20b
which 1s parallel to the axial direction is, as 1s shown in Fig.
2, 1s disposed so as to be held by the base outer cylinder 9
of the base member 3 and the plate spring 19 in the radial

direction. consequently, the plate receiving portion 20b

recelves in the radial direction a self elastic radial expansion

force of the plate spring 19 which is accommodated in the Spring

accommodation space 14 in a slightly radlally compressed state.

The plurality of friction members 20 are in contact with the

inner circumferential surface 9a of the base outer cylinder O

of the base member 3 at all times by the self elastic radial

eXpansion force.

15
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1 0036]

F
g

In addition, the plurality of friction members 20 are

formed integrally with the plate spring 19. To be in detail,
Che plate spring receiving portion 20b of each friction member

20 1s partially accommodated in a recess 19c formed in an outer

circumferential surface of the plate spring 19, whereby strong

lntegrality between the friction member 20 and the plate spring

19 1s realized. 1In this embodiment, the friction members 20

are rormed of a synthetic resin which contains mainly a nylon

resin. However, in place of this synthetic resin, the friction

mempers 20 may be made of a synthetic resin which contains malinly

a polyacetal resin or a polyarylate, and any kind of material

can be used, provided that thematerial can be formed integrally

with the plate spring 19. Consequently, the friction members

20 may be made of brass, plated brass, bronze or plated bronze.

00371

Iln a steady state during the operation of the automatic
tensioner 1, the coil spring receiving portion 20a of each

friction member 20 changes its thickness slightly so as to just

11l a gap between the coil spring 6 and the 1id wall 13. To

— [ ]

be specific, in Fig. 2, the coil spring receiving portions 20a

of the friction members 20 become gradually thicker as they are

disposed farther away from the first end portion 19a of the plate

spring 19. Consequently, the self elastic axial expansion

force 1s exerteduniformly on the coil spring receiving portions

16
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20a of the friction members 20, whereby an eccentric wear of

the friction members 20 is prevented.
[0038]

Next, the operation of the embodiment will be described.

10039]

Firstly, a stationary state of the automatic tensioner

1l when the transmission belt 1s not driven will be described.

In a stationary state shown in Figs. 1 and 2, the coil spring

F

recelving portion 20a of each friction member 20 receives the

self elastic axlal expansion force of the coil spring 6 in the
axial direction to thereby be pressed against the 1id wall 13
of the arm member 5. Namely, the coil spring receiving portion

20a 1s held by the 1id wall 13 of the arm member 5 and the coil

spring © in the axial direction, thereby making it possible to

prevent the play of each friction member 20 by the plate spring
19.

10040 ]

P

In addition, the plate spring receiving portion 20b of

each friction member 20 receives the self elastic radial

—

expansion force of the plate spring 19 to thereby be pressed

r—

from the base outer cylinder 9 of the base member 3. Namely,

the plate spring receiving portion 20b is held in the radial

direction by the base outer cylinder 9 of the base member 3 and

the plate spring 19 to thereby prevent the play of each friction

member 20 by the plate spring 19.

17
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10041]

NextT, an operating state will be described in which the
Cransmilission belt 1s driven and the automatic tensioner 1 is
adjusting the tension of the transmission belt. Firstly, when

Che transmission belt slackens for some reason, a balance

petween a twisting restoring force of the coil spring 6 and the
tension of the transmission belt exerted on the locking

projection 15 of the arm member 5 is lost, and the locking

projection 15 of the arm member 5 moves in a clockwise direction
1n Fi1g. 2, whereby the balanced state is restored. 2As this

occurs, the first end portion 19a of the plate spring 19 which

1s locked on the locking projection 15 of the arm member 5 also
moves 1n the clockwise direction in Fig. 2. As this occurs,
since the plate spring 19, whose second end portion 19b is made

into the free end, 1s deformed into a slightly diametrically

contracted state, a frictional torque exerted between the

P

locking projection 15 of the arm member 5 and the base outer

f—

cylinder 9 of the base member 3 is small.

10042]

According to pages 135 to 138 of the “Spring” whose first

edition was first printed on February 15, 1995 by Kogyo Chosakai

Publishing Co., Ltd, the frictional torgque can be expressed by

the following expression (1). However, 1n the following

expression (1), Tl denotes the frictional torgque above, w a

force with which the locking projection 15 of the arm member

18
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> presses the plate spring first end portion 19%9a of the plate

spring 19, r a radius of the plate spring 19, pa kinetic friction

coefficient between the base ocuter cylinder 9 of the base member

3 and the friction member 20, B a total sum of circumferential

P

lengths of outer circumferences of the friction members 20, and

P a torque accompanying an initial tension of the coil spring.

1004 3]

|Expression 1]
T, = wr»(eag—l)/eaﬁ+ppr .. . (1)

10044}

On the other hand, when the transmission belt 1s over

tensioned for some reason, a balance between a twisting

restoring force of the coil spring 6 and the tension of the

Cransmission belt exerted on the locking projection 15 of the
arm memper > 1s lost, and the locking projection 15 of the arm
mempber 5 moves 1in a counterclockwise direction in Fig. 2,
whereby the balanced state is restored. As this occurs, the

F

first end portion 1%a of the plate spring 19 which is locked

on the locking projection 15 of the arm member 5 also moves in

the counterclockwise directionin Fig. 2. As this occurs, since

the plate spring 19, whose second end portion 19b is made into

the free end, is deformedinto a slightly diametrically expanded

state, a frictional torque exerted between the locking

r—

projection 15 of the arm member 5 and the base outer cylinder

> of the base member 3 is large. Arrows outlined with thick
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black solid lines in Fig. 3 show surface contact pressures which

are produced between the i1nner circumferential surface S%a of

the base outer cylinder 9 and the friction members 20 by the

diametrically expanded deformation. This frictional torgue

can alsobe similarly expressedby the following expression (2).

10045]

T, = wr(eﬁﬁ—l)+pPr ... {2)

10046]

In this way, 1n the automatic tensioner 1 according to

the embodiment, a so-called asymmetric damping is realized in

which frictional forces (frictional torques) that are generated

between the friction members 20 and the base member 3 are made

R

di:

ferent between when the arm member 5 rotates in a direction
1n which the belt becomes taut and when the arm member 5 rotates

in a direction in which the belt becomes slack.

1004 7]

As has been described, according to the embodiment, since

the circumferential deviation of the friction members 20

relative to the plate spring 19 is prevented by locking the

friction members 20 on the plate spring 19 so as not to move

relative to theplate spring 19 in the circumferential direction,

a reduction 1n braking force attributed to the deviation can

be suppressed.

10048 ]

In addition, since the friction members 20 are pressed

20
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against the arm member 5 by the self elastic axial force (the

repulsive force) with which the coil spring 6 attempts to extend
1n the axial direction, the placement of the plate spring 19

with respect to the arm member5 becomes stable, whereby

O eccentric wear of the friction members 20 is suppressed.

00497

ﬂ-

Further, since the second end portion 19b of the plate

spring 19 is made into the free end and the friction members

20 are provided so as to be brought into contact with the inner

10 circumferential surface 9a of the base outer cylinder 9 of the

pase member 3, the so-called asymmetric damping is realized in

which frictional forces that are generated between the friction

mempers 20 and the base member 3 are made different between when

the arm member 5 rotates in the direction in which the belt
15 pecomes taut and when the arm member 5 rotates in the direction

1n which the belt becomes slack.

1 0050]

In addition, the first end portion 19a of the plate spring

19 1s held by the arm member 5 and the coil spring 6 therebetween

20 1n the circumferential direction. Namely, the arm member 5 and

the coll spring 6 engage with each other strongly in the

circumferential direction Dby being biased in the “one

direction.” According to this configuration, the first end

portion 19%a of the plate spring 19 can be locked in an ensured

20 fashion without making the configuration cOmplex.
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0051 ]

y—

In additilion, the plurality of friction members 20 are

provided along the extending direction of the plate spring 19

so as to be spaced apart from each other. According to this

configuration, when the plate spring 19 is expanded by the

rotation of the armmember 5, the failure of the friction members

20 can be suppressed which would otherwise be a case due to a

difference in tensile elastic modulus between the plate spring

and the friction members 20.

10052]

In addition, the friction member 20 has the L-shaped
section. The coll spring receiving portion 20a which 1is
vertical to the axial direction receives the coil spring 6 in
the axial direction. The plate spring receiving portion 20b
which 1s parallel to the axial direction receives the plate
spring 19 1n the radial direction. According to this

—

configuration, the circumferential deviation of the friction

memper 20 relative to the plate spring 19 is prevented at a higher

level. In addition, since the surface area of the coil spring
receiving portion 20a which receives the coil spring 6 in the

axlal direction is easily secured by the L-shape, the degree

of freedom 1n design on a braking effect between the base member

3 and the arm member 5 is increased to a high level.

10053]

In addition, the friction members 20 are made of the

.
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synthetic resin, and the friction members 20 and the plate

spring 19 are formed 1integrally. This configuration

p—

contributes to the prevention of circumferential deviation of

the friction member 20 relative to the plate spring 19.

(Second Embodiment)

10004 ]

-

Next, referring to Fig. 4, the configuration of an

automatic tensioner 1 according to a second embodiment of the

invention will be described. Fig. 4 is a sectional view showing

the second embodiment of the invention. Hereinafter, those

features 1n which this embodiment differs from tThe first

embodiment will mainly be described, and those features which

are similar to the features of the first embodiment will be

omltted here as reqguired.

[ 0055]

F

The locking projection 15 of the arm member 5 according

to the first embodiment 1s provided so as to project from the

lidwall 13 of the arm member 5 towards the bottomwall 10 shown

in Fig. 1. In contrast with this, a locking projection 15 o:

an arm member 5 according to this embodiment 1s provilided soO as

to project from the boss portion 11 of the arm member 5 towards
the arm outer cylinder 12 shown in Fig. 1 as is shown 1n Fig.

o

(Third Embodiment)

10056
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Next, referring to Fig. 5, the configuration of an
automatlic tensioner 1 according to a third embodiment of the

invention will be described. Fig. 5 is a sectional view showing

the third embodiment of the invention. Hereinafter, those

P
b

features 1n which this embodiment differs from the first

embodlment will mainly be described, and those features which

P

are similar to the features of the first embodiment will be

omitted here as required.

(0057 ]

In the first embodiment, the plate spring receiving

portion 20b of each friction member 20 is partially accommodated

1n the recess 19¢c formed in the outer circumferential surface

of the plate spring 19. In contrast with this, in this

empodiment, a through hole 1d is formed in place of the recess
19c.

[0058]

On the other hand, a projecting portion 20c, adapted to

f1t in the through hole 19d, is formed on each friction member

20. Thus, the irreqgularities formed on a plate spring 19 and

the frictionmembers 20 are brought intomeshing engagement with

each other so that the projecting portions 20c formed on the

friction members 20 fit in the through holes 19d formed in the

plate spring 19, whereby the plate spring 19 and the friction

mempbers 20 are connected together strongly and rigidly in a

v

circumferential direction. The meshing engagement of the
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1rregularities contributes to the preventlion of

circumferential.deviationcﬁftheafrictionpmembersZN)relative

Lo the plate spring 19.

(Fourth Embodiment)

L0059]

Next, referring to Fig. 6, the configuration of an

automatic tensioner 1 according to a fourth embodiment of the

invention will be described. Fig. 6 is an elevational view

showlng the fourth embodiment of the invention. Hereinafter,

r—

those features in which this embodiment differs from the first

embodiment will mainly be described, and those features which

P

are simillar to the features of the first embodiment wil] be

omltted here as reqgquired.

(0060 ]

In this embodiment, saw blade shaped serrated portions

19e are formed on a plate spring 19 in place of the recesses

19c above. On the other hand, serrated portions 20d are formed

on each friction member 20 so as to be brought into meshing

engagement with the serrated portion 1%9e without any gap left

therebetween. Thus, the irregularities formed on the plate

spring 19 and the friction members 20 are pbrought into meshing

engagement with each other so that the serrated portions 20d

formed on the friction members 20 mesh wlth the serrated

portions 19 formed on the plate spring 19, whereby the plate

spring 19 and the friction members 20 are connected together
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strongly and rigidly in a circumferential direction. The

meshing engagement of the irregularities contributes to the

prevention of circumferential deviation of the frictionmembers

20 relative to the plate spring 19.

(F1fth Embodiment)

[0061]

Next, referring to Fig. 7, the configuration of an

automatic tensioner 1 according to a fifth embodiment of the

invention will be described. Fig. 71is a sectional view showing

the fifth embodiment of the invention. Hereinafter, those

features in which this embodiment differs from the first

empbodiment will mainly be described, and those features which

are similar to the features of the first embodiment will be

omltted here as required.

10062 ]

In the filrst embodiment, the plurality of friction

mempers 20 are arranged at the predetermined intervals along

f—

the extending direction of the plate spring 19. 1In contrast

with'this,:Ulthis»embodiment,emsif;shown:hnfﬁgy /, friction

members 20 extend similarly in an arc-like shape along a

direction in which a plate spring 19 extends.

10063]

k)

In this embodiment, a plurality of small projections 19f

are formed on an inner circumferential surface of the plate

spring 19. The friction members 20 are shaped so as to hold
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the plate spring 19 therebetween in a radial direction while

P'

engaging with the plurality ot small projections 19f. Namely,

the plate spring 19 and the friction members 20 are connected

together strongly and rigidly through meshing engagement Dy

- o

making use of the small projections 19f and the relationship

in which the plate spring 19 is held by the frictlon members

20 in the radial direction. It is preferable that the tensile

elastic modulus of the spring plate 19 and the tensile elastic

modulus of the friction members 20 take values which are as close

as possible. According to this configuration, a failure of the

friction members 20 can be avoilded which would otherwlse be a

)

case due to a difference in tensile elastic modulus from the

plate spring 19.

(S1ixth Embodiment)

0004 ]

Next, referring to Figs. 8 to 10, the configuration of

an automatic tensioner according to a sixth embodiment of the

invention will be described. Referring to Figs. 8 to 10, the

operation of the automatic tensioner 1 will be described. Fig.

8 1s an elevatilional view 1n section of the automatic tensioner

according to the sixth embodiment of the invention. Fig. 9 1s
a sectional view taken along the line 9-9 and viewed 1n a

direction indicated by arrows attached thereto 1in Fig. 8. Fig

10 1s an elevational view for explalning the operation of the

automatlic tensioner according to the sixth embodiment.
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Hereinafter, those features in which this embodiment differs

from the first embodiment will mainly be described, and those

features which are similar to the features of the first

embodiment will be omitted here as required.

O 10065]

In the first embodiment, the base outer cylinder 9 of the

pase member 3 extends so as to overlap the base inner cylinder

¢ anc the boss portion 11. In thisembodiment, however, inplace

Fh.

0L a base outer cylinder 9 of a base member 3, an arm outer

10 cylinder 12 of an arm member 5 extends so as to overlap a base

inner cylinder 8 and a boss portion 11.

(0066 ]

In addition, in the first embodiment, the base member 3

and the arm member 5 are combined together so that the arm outer

pr——

15 cylinder 12 of the arm member 5 is placed on the leading end

—

portion of the base outer cylinder 9 of the base member 3 from

the outer circumferential side. On the other hand, in this

embodlment, a groove 9b, in which a distal end of the arm outer

P

cylinder 12 of the arm member 5 is accommodated, is formed at

20 a connecting portion between a base outer cylinder 9 and a bottom

p—

wall 10 of a base member 3, and the base member 3 and the arm

member 5> are combined together so that the base outer cylinder

> of the base member 3 is placed on a leading end portion of

—

Che arm outer cylinder 12 of the arm member 5 from an outer

25 cilrcumferential side.
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10067}

Consequently, a spring accommodation space 14 is defined

by the base inner cylinder 8 and the bottom wall 10 of the base
mempber 3 and the arm outer cylinder 12 a 1id wall 13 and a boss

0 portion 11 of the arm member 5.
' 0068]
A coil spring 6, which is accommodated in this spring
accommodation space 14, is locked on the base member 3 at one

s

end and 1s locked on the arm member 5 at the other end thereof

10 to thereby bias the arm member 5 in one direction relative to
the base member 3. The coil spring 6 is locked on the arm member

O by a known method. For example, the known method is a method

1n which an end portion of the coil spring 6 is securely fitted

1n a groove portion formed in the arm member 5 or a method in

pr——

15 which a bent end portion of the coil spring 6 is press fitted

in a locking hole which is formed in the arm member 5 so as to

extend 1n a radial direction or an axial direction.

10069 ]

o~

On the other hand, in this embodiment, an end portion of

20 the coil spring 6 is locked on the base member 3 by a locking

projection 15 (refer to Fig. 9) which extends from a bottom wall

10 towards a lid wall 13 and abuts the end portion of the coil

P

spring 6 in a circumferential direction. The locking of the

end portion of the coil spring 6 on the base member 3 will be

25 descried 1n detail later.
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LO0070]

Next, referring to Fig. 9, a plate spring 19 (an elastic

element) and friction members 20 will be described i1in detail.

10071

5 The plate spring 19 1s a thin plate spring which extends

1n an arc-like fashion along an inner circumferential surface

of the armouter cylinder 12 of the armmember 5. To be 1n detail,

the plate spring 19 extends in the arc-like fashion along the

inner circumferential surface 12a of the arm outer cylinder 17

10 of the arm membpber 5.

10072]

A first end portion 19a of the plate spring 19 is bent

radlally 1nwards at 90 degrees and 1s locked on the base member

3. Tobe in detail, this first end portion 19%9a is strongly held

15 Dby the locking projection 15 of the base member 3 and the coil

spring 6 1n a circumferential direction, whereby the first end

portion 1%a 1s locked on the locking projection 15 of the base

membper 3.

10073]

20 On the other hand, a second end portion 18b of the plate

spring 19 1s made 1nto a free end. Namely, the second end

portion 19b of the plate spring 19 is locked on neither the base

memper 3 nor the arm member 5. In addition, the extending

direction of the plate spring 19 based on the first end portion

20 19a coincides with a direction in which the coil spring 6 moves
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away from the locking projection 15 of the base member 3. In

this embodiment, a length over which the plate spring 19 extends

1s generally 7/8 of the full circumference of the inner

circumferential surface of the arm outer ring 12.

3 L0074

The plurality of frictionmembers 20 are connected to this

plate spring 19 at equal intervals so as to be brought into

contact with the inner circumferential surface 12a of the arm

F

outer cylinder 12 of the arm member 5 and so as not to move in

10 the circumferential direction relative to the inner

circumferential surface 12a. As is shown in Fig. 8, each
friction member 20 has an L-shaped section. A coil SPring
receiving portion 20a which is vertical to the axial direction
1s disposed so as to be held in the axial direction by the coil

I5> spring 6 and the bottom wall 10. Consequently, the coil spring

recelving portion 20a receives in the axial direction a self

elastic axlal expansion force (a repulsive force) of the coil

spring 6 which is accommodated in the spring accommodation

chamber 14 so as to be compressed in the axial direction to

20  thereby be pressed against the bottomwall 10 of the base member

3.

[0075]
On the other hand, the plate spring receiving portion 20b
which 1s parallel to the axial direction is, as is shown in Fig.

20 9, 1s disposed so as to be held by the arm outer cylinder 12
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f—

of the arm member 5 and the plate spring 19 in the radial

direction. Consequently, the plate recelving portion 20b

-

receives in the radial direction a self elastic radial expansion

force of the plate spring 19 which is accommodated 1in the spring

5 accommodation space 14 ina slightly radially compressed state.

The plurality of friction members 20 are 1in contact with the

inner circumferential surface 12a of the arm outer cylinder 172

F

- the arm member 5 at all times by the presence of the self

| —_—

O

{

elastic radial expansion force.

10 1 0076]

In a steady state during the operation of the automatic

tenslioner 1, the coll spring receiving portion 20a of each

friction member 20 changes 1ts thickness slightly so as to just

f11l a gap between the coll spring 6 and the bottom wall 10.

15 To be specific, in Fig. 9, the coil spring recelving portions

20a of the friction members 20 become gradually thicker as they

are disposed farther away from the first end portion 19a of the

P

plate spring 19. Consequently, the self elastic axial

expansion force 1is exerted uniformly on the coil spring

20 receiving portions 20a of the friction members 20, whereby an

eccentric wear of the friction members 20 1s prevented.

[ 0077]

P

Next, the operation of the embodiment will be described.

10078]

o

25 Firstly, a stationary state of the automatic tensioner
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1 when the transmission belt 1s not driven will be described.
In a stationary state shown 1in Figs. 8 and 9, the coi1l spring

receiving portion 20a of each friction member 20 recelves the

self elastic axial expansion force of the coil spring 6 1n the

axlal direction to thereby be pressed against the bottom wall

10 of the base member 3. Namely, the coilil spring receiving
portion Z0a 1s held by the bottom wall 10 of the base member

3 and the coll spring 6 1in the axial direction, thereby making

1t possible to prevent the play of each friction member 20 by
the plate spring 19.

10079]

In addition, the plate spring recelving portion 20b of

cach friction member 20 receilves the self elastic radial

expansion force of the plate spring 19 to thereby be pressed

from the arm outer cylinder 12 of the arm member 5. Namely,
the plate spring receiving portion 20b 1s held in the radial
direction by the arm outer cylinder 12 of the arm member 5 and

H

the plate spring 19 to thereby prevent the play of each friction

member 20 by the plate spring 19.

100801

Next, an operating state will be described in which the

Ctransmission belt 1s driven and the automatic tensioner 1 is

adjusting the tension of the transmission belt. Firstly, when

the transmission belt slackens for some reason, a balance

petween a twisting restoring force of the coil spring 6 and the
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tension of the transmission belt exerted on the arm member 5

1s lost, and the arm outer cylinder 12 of the arm member 5 moves
in a clockwise direction in Fig. 9, whereby the balanced state

l1s restored. As this occurs, since the plate spring 19, whose

second end portion 19b is made into the free end, is deformed

into a slightly diametrically contracted state, a frictional

torque exerted between the locking projection 15 of the base

mempber 3 and the arm outer cylinder 12 of the are member 5 is

small.

10081]

On the other hand, when the transmission belt is over

tensioned for some reason, a balance between a twisting

restoring force of the coil spring 6 and the tension of the
Cransmission belt exerted on the arm member 5 is lost, and the
arm outer cylinder 12 of the arm member 5 moves in a
counterclockwlise direction in Fig. 9, whereby the balanced
state 1s restored. As this occurs, since the plate spring 19,

wnose second end portion 19 is made into the free end, 1S

deformed into a slightly diametrically expanded state, a

frictional torque exerted between the locking projection 15 o]

the base member 3 and the arm outer cylinder 12 of the arm member

> 1s large. Arrows outlined with thick black solid lines 1in

Fig. 10 show surface contact pressures which are produced

petween the inner circumferential surface 12a of the arm outer

cylinder 12 and the friction members 20 by the diametrically
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expanded deformation.

10082 ]

In this way, in the automatic tensioner 1 according to

the embodiment, a so-called asymmetric damping 1s realized 1n

5 which frictional forces (frictional torqgques) that are generated
between the friction members 20 and the arm member 5 are made

different between when the arm member 5 rotates 1n a direction

in which the belt becomes taut and when the arm member 5> rotates
in a direction 1n which the belt becomes slack.

10 10083

As has been described, according to the embodiment, since

p—

the circumferential deviation of the friction members Z0

relative to the plate spring 19 1is prevented by locking the

friction members 20 on the plate spring 19 so as not to move

15 relative totheplatespring 19 in the circumferential direction,

a reduction 1n braking force attributed to the deviation can

be suppressed.

10084 ]

In addition, since the friction members 20 are pressed

20 against the base member 3 by the self elastic axial force (the

repulsive force) with which the coil spring 6 attempts to extend

1n the axial direction, the placement of the plate spring 19

wlith respect to the base member 3 becomes stable, whereby

—

eccentric wear of the friction members 20 1s suppressed.

25 10085]
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Further, since the second end portion 19b of the plate

spring 19 1s made 1into the free end and the friction members

20 are provided so as to be brought 1nto contact with the inner

circumferential surface 1Z2a of the arm outer cylinder 12 of the

arm member 5, the so-called asymmetric damping 1s realized 1n

which frictional forces that are generated between the friction

members 20 and the arm member 5 are made different between when
the arm member 5 rotates 1n the direction 1n whilich the belt
becomes taut and when the arm member 5 rotates in the direction
in which the belt becomes slack.

1 0080o]

In addition, the first end portion 19a of the plate spring
19 1s held by the base member 3 and the coil spring 6 therebetween

1n the circumferential direction. Namely, since the coil

spring 6 biases the base member 3 in one direction, the first

end portion 19a of the plate spring 19 is brought into engagement

wlith the base member 3 in the circumferential direction.

According to thils configuration, the first end portion 1%a of

the plate spring 19 can be locked on the base member 3 in an

ensured fashilon without making the configuration complex.
(00871
Thus, while the preferred embodiments of the invention

have been described, the embodiments can be carried out by being

aittered as follows.

10088 ]
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For example, the locking of the plate spring 19 and the

friction members 20 may be implemented through adhesion by an

adhesive or brazing. The locking through such approaches also

—
-~ -

contributes to the prevention of circumferential deviation of

the friction members 20 relative to the plate spring 19.

(Seventh Embodiment)

10089

pas

Next, referring to Fig. 11, a seventh embodiment of the

invention will be described. Fig. 11 1s a sectional view

showing the seventh embodiment of the invention. Hereinafter,

those features in which this embodiment differs from the first

embodiment will mainly be described, and those features simllar

to those of the first embodiment will be omitted as requilred.

L0090 ]

In an automatic tensioner 1 according to the embodiment,

fa—

in addition to the configuration of the automatic tensioner 1

according to the first embodiment, a coil spring support memper

30 1s provided between friction mempbers 20 and a coll spring

6 for suppressing the inclination of a posture of the coill spring

© which lies 1n proximity to a first end portion 19a of a plate
sprig 19. Namely, as viewed 1n section as shown in Fig. 11,

the coll spring support member 30 1s in such a relationship with

the frictionmembers 20 and the coll spring 6 that the coil spring

support member 30 1s held 1n a radial direction by the friction

members 20 and the coil spring 6 therebetween. This coil spring
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support member 30 1s made 0of, for example, a resin and is secured

Co the friction members 20 by an appropriate adhesion means.

0091 ]

Here, the inclination of the posture of the coil spring

6 will be described. Fig. 11 shows what is happening in the

automatic tensioner 1 when a tension of a transmission belt
wound around the pulley 4 shown in Fig. 1 changes within a

predetermined range.

10092

p—

As 1s shown in the figure, normally, a spiral axis D of

the spiral coil spring 6 accommodated within a base outer

cylinder 9 is designed so as to substantially coincide with an

ax1s C of the automatic tensioner 1 which can be specifiled based

on an 1inner circumferential surface 9%a of the base outer

cylinder 9. In this state, when an end portion 6y of the coil

spring 6 receives a load P from a locking projection 15 of an

arm member 5 as 1is indicated by reference character P in Fig.

11, for example, the coil spring 6 lying in proximilty to

(generally 180° apart from) the first end portion 19a of the

plate spring 19 is inclined to a left-hand side on a sheet of

paper on which Fig. 11 is drawn. Then, the posture of the coil

spring 6 means a posture of the coil spring 6 which can be

P

observed by comparing the spiral axis D of the coil spring ©

with the axis C of the automatic tensioner 1.

' 0093]
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In this embodiment, as 1is' shown in Fig. 11, based on the
axls C of the automatic tensioner 1, the coill spring support

member 30 1s disposed in the same direction P’ as the direction

of the load P which the end portion 6y of the coilil spring ©

receives from the arm member 5. Namely, by using an angle 0

|degrees] which 1s specified in an extending direction of the

plate spring 19 based on the end portion by of the coi1l spring

o, the coll spring support member 30 1s disposed generally 1in

a position where 0 [degrees] = 90.

10094 ]

In the configuration described above, when the arm member

5 starts to rotate in a counterclockwise direction, the end

portion 6y of the coil spring 6 receives the load P from the

locking projection 15 of the arm member 5 via the first end

F-O-

portion 19a of the plate spring 19. The coil spring 6 lying

1n proximity to the first end portion 19%9a of the plate spring

19 1s inclined towards the left-hand side on the sheet of paper
on which Filg. 11 is drawn and is strongly attached closely to
the coil spring support member 30. Following this, the coil

spring 6 presses the coil spring support member 30 radially

outwards, and this pressing force increases a frictional force

between the inner circumferential surface 9a of the base outer

cylinder 9 and the friction members 20.

10095

When the arm member rotates further counterclockwilise, as
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has been described in the first embodiment, the plate spring

19 1n which a second end portion 19p 1s made 1nto a free end

1s deformed into a slightly diametrically expanded state, and

therefore, a frictional torgue exerted between the locking

P

projection 15 of the arm member 5 and the base outer cylinder

9 of the base member 3 becomes large.
100906

To describe this straightforward, compared with the

automatic tensioner 1 of the first embodiment, 1n the automatic
tensioner 1 according to this embodiment, the tension of the
transmission belt becdmes too large, and when the arm memper
O starts to rotate 1n the counterclockwise direction 1n Fig.

11, a frictional <force 1s generated between the inner

circumtferential surface 9a of the base ocouter cylinder 9 and the

friction members 20 extremely quickly.

10097 ]

Thus, as has been described heretofore, 1in this

embodiment, 1n order to realize the stabilization of the posture

o

of the coll spring 6 lying 1n proximity to the first end portion

1%a of the spring 19, the coill spring support member 30 is placed

petween the friction members 20 and the coil spring 6. Compared

with a case where some means 1s devised at the first end portion

19a of the plate spring 19 to deal with the inclination of the

=

posture of the coill spring 6, the configuration according to

this embodiment is useful from the viewpoints of 1ife and degree
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P-‘

of freedom 1n design 1n that an exact distribution of roles of

A

Che reguired functions 1s realilzed.

10098 ]

In addition, the automatic tensioner 1 may further be

configured as below. Namely, the coll spring support member

30 1s secured to the friction members 20. According to this

configuration, when some load 1s exerted on the coll spring
support member 30 as a result of the coil spring 6 beingdisplaced

or deformed, the load 1s transmitted to the friction members

20 with gooa efficiency. Consequently, the frictional force

between the frictlon member and the base or the rotary member

1S 1ncreased.

[ 0099]

Additionally, the automatic tensioner 1 may further be
configured as below. Namely, based on the axis C of the

automatic tensioner 1, the coll spring support member 30 is

disposed 1n the same direction P’ as the direction of the load

P that the end portion 6y of the coill spring 6 receives from

the arm mempber 5. According to this configuration, since the

coll spring support member 30 is configured so as to wait for

an initial inclination of the posture of the coil spring 6 lying

in proximity to the first end portion 1%a of the plate spring

—

19, the Inclination of the posture of the coil spring 6 lying

P

in proximity to the first end portion 19%a of the plate spring

19 can be suppressed with good efficiency.

41



CA 02739573 2011-04-04

(0100]

In aadition, the automatic tensioner 1 may further be

configured as below. Namely, the coil spring support member

30 1s disposed in a position lying 90° apart from the end portion

F

O by of the coil spring 6 where the coil spring support member

30 abuts the first end portion 19a of the plate spring 19.

According to this configuration, since the coil spring support

mempber 30 1s configured so as to wait for an initial inclination

pr——

OL the posture of the coil spring 6 lying in proximity to the

10 first end portion 19a of the plate spring 19, the inclination

.

OL the posture of the coil spring 6 lying in proximity to the

o~

first end portion 1Y%a of the plate spring 19 can be suppressed

*
P

with good efficiency.

(01017

15 Note that:Ultkﬁaembodiment.above,vﬁﬁ'ezthecxnj_spring

support member 30 1s disposed in the position where 6 = 90°,

the 1nvention is not limited thereto, and hence, in the event

that the coil spring support member 30 is disposed in a wide

range of 70° £ 06 £110°, the above highly efficient suppressing

20 effect can sufficiently be exhibited. However, the coll spring

support:memberi%)if;preferably'disposedxmﬁjxuqa.rangecﬂf80°

< 06 < 110°, and the coil spring support member 30 is most

preferably disposed generally in the position where 8§ = 90°.

10102 ]

25 Thus, while the seventh preferred embodiment of the
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invention has been described, the invention can be carried
out by being further altered as below.

(Er1ghth Embodiment)

10103}

In the embodiment, while the coll spring support member
30 and the friction members 20 are separate members at the
time of assemblage and are secured to each other when they
are assembled together, the coil spring support member 30 and

‘riction members 20 may be formed 1ntegrally.

the

| .

10104 ]

In the embodiment, while only one coil spring support

member 30 is disposed, two or three or more coil spring
support members 30 may be disposed. As this occurs, although

all the coll spring support members 30 are preferably

disposed 1n the preferred angular range described above, a

configuration may be adopted in which only any one of the
coll spring support members 30 1s disposed within the
preferred angular range above, and the other coil spring
support mempers 30 are disposed out of the preferred angular

range above.

[0105]

While the invention has been described i1n detail and by

reference to the specific embodiments, 1t 1s obvious to those
skilled i1n the art to which the 1nvention pertalns that
various alterations and modifications can be made thereto

without departing from the scope of the invention.
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INDUSTRIAL APPLICABILITY

[0107]

d According to the invention,

the automatic tensioner 1s

provided which holds the tension of the belt as required and

which suppresses a reduction 1n braking

DESCRIPTION OF R

10 [0108]

ENC.

]
]
[*]
gy,
LL

L*]

NUMERALS

1 Automatic Tensioner;

2 Engine Block;
3 Base Member;
4 Pullevy;

15 5 Arm Member;
6 Coll Spring;

7 Arm;

9 Base Quter Cylinderx;

erential Surface of

9a Inner Circum:

20 15 Locking Projection.

44
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CLAIMS

1. An automatic tensioner, comprilsing:

a base;

a rotary member which 1s supported rotatably on the
base and to which a pulley around which a belt 1s wound can
be attached;

a coll spring including one end locked on the base and
an other end locked on the rotary member and adapted to
bias the rotary member 1n one direction with respect to the
base;

an elastic element having an arc shape 1ncluding one
end locked with a projection member on one of the rotary

member and the base and an other end which 1s a free end,

the other end extending along an inner circumferential

surface of the other one of the rotary member and the base;

and

a friction members connected so as to be brought into

contact wlth the i1nner circumferential surface of the other
one of the rotary member and the base and so as not to move
1n a circumferential direction relatively to the elastic
element, whereiln

the coll spring is disposed 1in such a state that the

coil spring 1s compressed 1n an axlial direction, and the

friction members are pressed against the one of the rotary
member and the base by a repulsive force attempting to
expand 1n the axial direction,

wherein the arc shape of the elastic element 1is
disposed along the circumferential direction of the inner

pi =

circumferential surface of the other one of the rotary

member and the base, and the one end 1s bent radially

inwards at 90 degrees from the i1nner circumferential
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surtface of the other one of the rotary member and the base,

and

tLhe

friction members are disposed at equal intervals

around the elastic element, wherein 1ndividual ones of the

friction members become gradually thicker as a distance

from the

2. The
the

one end of the elastic element 1ncreases.

automatic tensloner according to claim 1, wherein

one end of the elastic element 1s held by the one

of the rotary member and the base and the coi1l spring in

the circumferential direction.

3. The
the

automatic tensioner according to claim 1, whereiln

friction members are provided so as to be spaced

apart from each other along an extending direction of the

elastic element.

4, The

automatic tensioner according to claim 1, wherein

individual ones of the friction member have an L-

shaped section, a portion vertical to the axial direction

recelves

the coil spring 1n the axial direction, and a

portion parallel to the axial direction receives the

elastic element 1n a radial direction.

0. The

the
together
thereon.
0. The

the
together
7. The

automatic tensiloner according to claim 1, wherein

elastic element and the friction member are locked

by meshing engagement of 1rregularities formed

automatic tensioner according to claim 1, wherein
elastic element and the friction member are locked

through either adhesion by an adhesive or brazing.

automatic tensioner according to claim 1, wherein:
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the friction members are made of a synthetic resin;

and
the friction members and the elastic element are

formed i1ntegrally.

o . The automatilic tensioner according to claim 1, further
comprising

a coll spring support member which suppresses the
inclination of a posture of the coil spring in proximity to
the one end of the elastic element, wherein

the co1l spring support member 1s disposed between the

friction member and the coi1il spring.

9. The automatic tensioner according to claim 8, wherein

the coi1l spring support member 1s secured to the

friction member.

10. The automatic tensioner according to claim 8, wherein
based on an axis of the automatic tensioner, the coil

spring support member 1s disposed in the same direction as

a direction of a load that the end portion of the coil

spring which abuts the one end of the elastic element

receives from one of the rotary member and the base.

11. An automatic tensioner according to claim 8, wherein

the coil spring support member 1s disposed within a
range of 70° to 100° from the end portion of the coil
spring where the coil spring support member abuts the one

end of the elastic element.
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FIG. 9 20a(20) 1
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FIG. 11
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