Office de la Proprieté Canadian CA 2380719 C 2007/07/31
Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 380 71 9
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada

CANADIAN PATENT

13) C

(86) Date de depot PCT/PCT Filing Date: 2000/04/12

(87) Date publication PCT/PCT Publication Date: 2000/10/19

(45) Date de délivrance/lssue Date: 200/7/07/31
(85) Entree phase nationale/National Entry: 2002/01/30

(86) N° demande PCT/PCT Application No.: CA 2000/000420
(87) N° publication PCT/PCT Publication No.: 2000/061970

(30) Priorte/Priority: 1999/04/12 (US60/128,735)

51) Cl.Int./Int.Cl. F76H 7/72(2006.01)

(72) Inventeurs/Inventors:
FRANKOWSKI, MAREK, CA:;
STEPNIAK, JACEK, CA;
LEHTOVAARA, JORMA J., CA

(73) Proprietaire/Owner:
LITENS AUTOMOTIVE, CA

(74) Agent: IMAI, JEFFREY T.

(54) Titre : TENDEUR A COURROIE CRANTEE AVEC EMBRAYAGE ANTIRECUL UNIDIRECTIONNEL
(54) Title: TIMING BELT TENSIONER WITH ONE WAY ANTI-KICK BACK CLUTCH

84

—
o)

N

-

10

N
N
o0
I
N
~

\

T T e
2O e &
S
N
A7 TAEJ, 48 /ik ,},]g
Y ﬂl’-—-_i!_"!r /"?'-!4
32 'g!'-‘-;;SA a8 | N 42
> :ﬁl‘si’ 48 ',!s-;“l,‘;;ﬂi'if@-i 4
30 ST, 66 OAANETD
N ;ii_:{éé .
J :1-;321" 68— 'A!'i"-":'; — A= 13
ST AR

(57) Abréegée/Abstract:

A timing belt tensioner (10) for a motor vehicle engine (13) comprising a pivot (12) that Is fixed relative to the motor vehicle egine
(13). A tensioner arm (16) Is mounted for pivotal movement on the pivot (12). The tensioner arm (16) has a friction surface (22)
sposed In friction sliding relation with an adjacent surface (24) during the pivotal movement. A belt engaging pulley (26) Is
ounted for rotation on the tensioner arm (16). A spring (30) coupled with the tensioner arm (16) biases the arm In a direction
tending to force the pulley (26) into tensioning engagement with the belt when the tensioner Is installed on the motor vehicle engine
(13). The spring (30) biasing the arm (16) into a working position maintains a predetermined range of tension in the belt during
dynamic operating equilibrium of the belt. An anti-kickback mechanism (40) is coupled with the arm and stops Instantaneous
kKickback movement of the arm (16) against the belt tensioning direction beyond when the arm (16) Is instantaneously moved away
from the working position against the belt-tensioning direction in response to instantaneous tightening of the belt. The anti-kickback

d
M

mechanism (40) adjusts a location of the stop position based upon the working position of the arm (16).
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| is coupled with the arm and stops instantaneous kickback movement of the arm (16) against the belt tensioning direction beyond when
the arm (16) is instantaneously moved away from the working position against the belt-tensioning direction in response to instantaneous

tightening of the belt. The anti-kickback mechanism (40) adjusts a location of the stop position based upon the working position of the ‘
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TIMING BELT TENSIONER WITH ONE WAY ANTI-KICK BACK CLUTCH

Field of the Invention

The present invention relates to a timing belt tensioner for a motor vehicle engne.

Background of the Invention

It is known in the belt tensioner art to provide a frictionally damped timing belt
tensioner. One such tensioner 1s disclosed in U.S. Patent No. 4,824,421 and reissue Patent
No. RE. 34,543. These patents disclose and teach a tenstoner in which the belt load force
applied by the belt to the tensioner is translated into force of engagement between friction
surfaces which cooperate to dampen pivotal movement of the tensioner arm. The
frictional force between these surfaces, which is a function of (among other things) the
amount of belt load force applied by the belt, is the primary (essentially total) means of
damping tensioner arm movement. The methodology taught in these patents, including
the vibratory release that permits tensioner movement when necessary under the influence
of engine vibration, has proven to be an extremely effective means of providing the
desired tensioning function of a timing belt.

It is also known in the belt tensioner art to provide a belt tensioner with a fixed
anti-kickback stop structure, which is used to prevent kickback or sudden movement of the
tensioner 1n a direction against the belt-tensioning direction in response to sudden
tightening of the belt (e.g. during rough periods of engine operation). The use of such
fixed anti-kickback stop requires careful adjustment of the tensioner during installation, by
advancing the tensioner toward the belt by rotating an eccentric internal mounting
structure or other known method, so that the tenstoner arm will assume a predetermined
relative position with respect to the anti-kickback stop when the tensioner 1s installed.
This 1s important so that the tensioner does not engage the stop prematurely during engine
operation, which may cause over tightening of the belt, and also does not permit excessive
kickback movement of the tensioner away from the belt, which may permit the belt to skip
a tooth on an associated pulley about which the belt 1s trained. Such precise installation

adjustment of the tensioner 1s tedious and time consuming. It typically
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requires a pointer associated with the arm to be aligned with some other indicia
associated with the tensioner or engine. Even after this initial alignment is made, 1t may
require re-adjusting after the engine is initially rotated after installation to remove any
tolerance or “stiction” that may exist in the belt system.

Commonly assigned U.S. Patent No. 4,583,962 discloses a timing belt tensioning
device that includes a one-way clutch mechanism that permits pivotal movement in one
direction and limits the pivotal movement in an opposite direction beyond a
predetermined distance so as to prevent loosening of the timing belt to an extent that
would allow tooth skip. The ‘962 patent teaches a damping system that dampens the
operating movements of the arm permitted by the one-way clutch mechanism. This
construction eliminates the need for a fixed anti-kickback stop for various applications.
However, the operation of the tensioner disclosed in the “962 patent is such that the one-
way clutch operated to prevent the tensioner arm from being substantially moved in a
direction against the belt tensioning direction once the tensioner had moved toward the
belt to take up belt slack. For certain applications, it may be desirable to enable the arm

to back slowly away from the belt-tensioning direction to alleviate high tension in the
belt.

Summary of the Invention

It is an object of the present invention to provide a belt tensioner that avoids the
installation difficulties presented by a fixed anti-kickback stop. It is a further object of
the invention to provide a belt tensioner that will self adjust the arm stop position based
upon the working position of the tensioner arm. It is also an object of the present
invention to provide such a tensioner that has a one-way clutch mechanism that will
prevent kickback of the tensioner greater than a threshold amount, and will permit the
tensioner to be moved slowly against the belt tensioning direction when the belt 1s
tightened (e.g., due to engine expansion under the heat of operation) to prevent over-

tightening of the beit.

Other objects and advantages of the invention will become apparent from the

following detailed description and appended drawings.
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Brief Description of the Drawings

Fig. 1 is a front plan view of a belt tensioner in accordance with the present
invention;
Fig. 2 is a cross-sectional view taken through the line 2-2 in Fig. 1 with the timing

belt removed;

Fig. 3 is the cross-sectional view of Fig. 2 emphasizing an anti-kickback stop

mechanism employed in the present invention;

Fig. 4 is an exploded view of an anti-kickback stop mechanism employed in the

present invention;

Fig. 5 is a sectional view taken through the line 5-5 in Fig. 6, and illustrates the

tensioner prior to installation, with a removable pin 1n place;

Fig. 6 is a front plan view of the tensioner of the present invention prior to

installation by removal of the pin; and

Fig. 7 is a side plan view of the tensioner of the present invention.

Detailed Description of the Invention

Fig. 1 is a front plan view of a belt tensioner, generally indicated at 10,
manufactured in accordance with the principles of the present invention. The tensioner
10 is shown in tensioning engagement with a timing belt 11. Fig. 2 is a cross sectional
view of the tensioner 10 taken through the line 2-2 in Fig. 1. As shown, the tensioner 10
comprises a pivot 12 which is to be fixed relative to a motor vehicle engine, generally
indicated at 13. Such mounting can be accomplished in any conventional fashion, e.g. by
a conventional mounting bolt that Would extend through the bore 14 in the pivot 12.
When installed, the pivot 12 and base plate 36 are prevented from rotating on the engine
as a result of the tightened bollt.

A tensioner arm, general indicated at 16, is mounted for pivotal movement on the
pivot 12. This is preferably accomplished by use of a plastic sleeve bearing 18 between
the arm 16 and pivot 12. The tensioner arm 16 has a radially inner friction surface 20,
which is disposed in sliding friction relation with the adjacent surface of the sleeve
bearing 18 during pivotal movement of the arm 16. In this construction, the sleeve
bearing 18 remains generally fixed with respect to the pivot 12, and the arm 16 shdes

relative to the outer surface of the sleeve bearing 18. In an alternate contemplated
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arrangement, the sleeve bearing 18 may be considered as part of the tensioner arm and
may rotate therewith. In this arrangement, the radially inner surface 22 of the sleeve
bearing 18 constitutes a friction surface disposed in friction sliding relation with an
adjacent surface, which is the radially outer surface 24 of the pivot 12. It should be noted

that in the preferred embodiment, the sleeve bearing 18 is fixed to the arm 16 and slides

on the pivot 12.

A belt engaging pulley 26 is mounted for rotation on the tensioner arm 16.
Preferably, a convention ball bearing assembly 28 is used to mount the pulley 26 on the
arm 16. The tensioner arm 16 is preferably of the eccentric type, which provides a more
compact tensioner wherein the pulley 26 surrounds the bearing 18. However, the present

invention applies to other types of tensioners, for example, wherein the pulley is rotatably

mounted on an end of the arm remote from an opposite pivoted end of the arm, as
disclosed in U.S. Patent No. 4,824,421.

A spring 30 is coupled with the tensioner arm 16 and biases the arm 16 in a
direction tending to force the pulley 26 into tensioning engagement with the belt when
the belt tensioner is properly installed on the motor vehicle engine. During operation of
the tensioner, the spring 30 biases the arm 16 into a working position in order to maintain
a predetermined range of tension in the belt 12 during dynamic operating equilibrium of

the belt and engine.

As shown, the spring 30 is preferably coupled to the arm by a radially outwardly
extending tang 32 at one end of the spring. In addition, the opposite end of the spring
comprises a radially outwardly extending tang 34, which is fixed to fixed base plate 36.
When the tensioner is installed, the pivot 12 and base plate 36 are prevented from rotating
or otherwise moving relative to the engine mounting surface due to the clamping action
of the mounting bolt (not shown). The base plate 36 is preferably fixed to the pivot 12 so
as to prevent relative rotation there between. Similarly, the end 34 of the spring 30 1s
fixed relative to the base plate 36, so that the end 34 of the spring 1s stationary relative to
the engine 13, as is the case with the base plate 36 and pivot 12 when the tensioner 1s
installed on the engine.

An anti-kickback mechanism 40 is coupled with the arm 16 and stops an
instantaneous kickback movement of the arm 16. As used in the present application, the

term “kickback” is intended to refer to instantaneous, relatively large, movement of the
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belt tensioner away from the belt tensioning direction. In Fig. 1, reference arrow
indicates the direction in which the tensioner arm 16 is normally biased by spring 30 into
tensioning engagement with the belt 11 by being biased for pivotal movement in a
counter-clockwise direction about pivot axis P. The kickback direction 1s illustrated by
reference arrow K, which is the direction that the arm will tend to move in response to
tightening of the belt 12. In the preferred embodiment, the anti-kickback stop mechanism
40 includes a one-way wrap spring clutch 42 and a self-adjusting coupling, generally
indicated at 44.

The anti-kickback mechanism will prevent instantanebué large movement of the
arm 40 in the kickback direction (against the belt tensioning direction T) beyond a stop
position when the arm 16 is instantaneously moved away from the dynamic working
equilibrium working position of the tensioner in a kickback direction in response to
instantaneous tightening of the belt. The stop position is not a fixed position, but 1s rather
adjusted by the anti-kickback mechanism 40 according to the working position of the arm

16.

As used herein, the term “working position” is defined as the position at which the

tensioner assumes during normal equilibrium running of the engine. Thus, it can be
appreciated that “kickback™ is instantaneous movement of the tensioner arm away from
its normal working position in response to instantaneous tightening of the belt during
rough enginé operation.

The one-way wrapped spring clutch 42 is coupled with the self -adjusting '
coupling 44 when the arm 16 is moved in a kickback direction K against the belt-
tensioning direction and it is decoupled from the self-adjusting coupling 44 when the arm
16 is moved in the belt tensioning direction T. Specifically, the wrap-spring clutch 42 1s
made from a coil spring material (preferably steel), has a tang 46 at one end thereof fixed
to the arm 16 for movement therewith, and has at least one coil 48 at the opposite end of
the tang 46, which coil 48 is constructed and arranged to selectively engage the seli-
adjusting coupling 44 by being wrapped around the exterior surface 50 of a portion of the
self-adjusting coupling 44. When the arm 16 is suddenly pivoted about the pivot 12 in
the kickback direction K, the wrap-spring clutch 42 contracts about the outer surface
portion 50 of the self-adjusting coupling 44 until the wrap-spring clutch 42 can contract
no further, at which point the wrap-spring clutch 42 stops further movement of arm 16 1n

-5~
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the kickback direction. Thus, it can be appreciated that the wrap-spring clutch 42 limits
an amount of instantaneous large kickback movement of the arm 16 from its dynamic
working position. On the other hand, when the belt 12 goes slack, and there is a need for
the tensioner to immediately move in the tensioning direction to maintain the tension of
the belt 12 within a predetermined operating range, the arm 16 pivots accordingly in the
belt tensioning direction T and moves tang 46 of the wrap-spring clutch therewith. When
the arm. 16 is moved 1n this ‘direction, the tang 46 pushes on the coils in a direction which
simply causes the engaged coils 48 to slip relative to the surface portion 50 so that the
wrap-spring clutch 42 has no effect on the arm movement in the belt tensioning direction.

The self-adjusting coupling 44 preferably comprises a moveable member 60 and a
fixed member 62. The fixed member 62 is an annular member fixed to the outer surface
of the pivot 12, and the moveable member 60 is rotatably disposed with the respect to the
fixed member 62. In the most preferred embodiment, a highly viscous material, such as a
silicon based putty-like coupling material 64 is disposed between the fixed member 62
and the moveable member 60 so as to severely dampen movement of the moveable
member 60 relative to the fixed member 62. A pair of annular seals 66 and 68 are
disposed between the moveable member 60 and fixed member 62 and are constructed and
arranged to seal or contain the viscous coupling material 64 in a space between the
moveable member 60 and fixed member 62. The seals 66 and 68 permit sliding
movement of the moveable member 60 relative thereto.

In an alternate embodiment, it is contemplated that rather than employing a
viscous coupling material, a friction coupling material or lubricated friction coupling
material may be used to couple the movable member 60 with the fixed member 62.

The self-adjusting coupling 44 is constructed and arranged such that the outer
moveable member 60 operates as an essentially fixed member when the arm 16 1s
instantaneously moved in the kickback direction in response to instantaneous tensioning
of the belt 12. This is a result of a highly damped movement of the self-adjusting
coupling 44 under the influence of coupling material 64. Thus, when the wrap-spring
clutch contracts about the movable member 60 in the kickback direction, the wrap spring
clutch in conjunction with the self-adjusting coupling 44 serves to essentially stop
movement of the arm beyond the threshold amount permitted by resilient contracting of

the wrap-spring clutch, which threshold amount is measured as an amount of kickback

-6-
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movement away from the normal position assumed by the tensioner (e.g., the working
position).

In instances in which the tension in the belt slowly increases (e.g. during hot
running conditions in which the engine expands), the belt pushes against the tensioner
and causes the arm to slowly creep in the kickback direction. In other words, the working
position of the tensioner or of the arm slowly shifts with increasing tension in the belt, so
that the working position creeps in the kickback direction. While this movement of the
working position of the tensioner may initially be resisted by the operation of the one-
way wrap spring clutch 42, the belt-adjusting coupling 44 will permit slow movement of
the moveable member 60 under the torque of the wrap-spring clutch 42 to alleviate stress
in the one-way wrapped spring clutch 42. Thus, the self-adjusting coupling 44, in
essence operates to release tension from the wrap-spring clutch 42 over time to enable the
tensioner to adapt to a new working position.

It should be appreciated that the spring 30 applies a first amount of force to the
belt through the arm 16 and the pulley 26 during operation of the tensioner 10. The belt
12 applies an equal and opposite force to the pulley 26, which equal and opposite force
forces the friction surface and the adjacent surface provided by any operable combination
of the adjacent surfaces amdngst the arm inner surface 20, sleeve bearing 18, and pivot
outer surface 24 into forced engagement with one another. This forced engagement
causes surface sliding friction between the friction surface and adjacent surface during
movement of arm 16 about pivot 12 so as to dampen such movement. When the arm is
initially moved slowly in the direction against the belf tightening direction under the
influence of an incrementally tightening belt, the wrap-spring clutch 42 applies a second
amount of spring force to the belt 12 and the pulley 26 in addition to the first amount
applied by spring 30. Thus, during this initial creeping action of the tensioner and arm,
the wrap-spring clutch 42 increases the amount of force of the forced engagement
between the friction surface and the adjacent surface so as to increase the damping of
pivotal movement of the arm 16 when the arm is moved in the direction against the belt
tensioning direction. The wrap-spring clutch 42 also serves to dampen oscillatory
movement of the tensioner by adding damping force between the sliding friction surfaces
during such movement (e.g., during rough engine operation), when damping of

movement is needed most to reduce tensioner wear.
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Fig. 4 is an exploded view of the anti-kickback mechanism 40. As can be
appreciated, the outer moveable member 60 is formed from two parts, including a first
part 72 and a second part 74, which parts are fastened together by a threaded fastener 76
(see Fig. 2 and 3).

Figs. 5 and 6 illustrate a preferred structure which can be used to 1nstall the
tensioner 10. As shown, a removable pin 80 is inserted through an opening 82 in an outer
flange 84 of the pivot 12. The pin also extends through an opening 86 in the tensioner
arm 16. In production of the tensioner 10, the arm 16 is wound up against the bias of
spring 30 and is disposed relative to the base plate 36 so that the tensioner arm 16 is held
away from the position at which it will engage the belt upon installation. After the
tensioner is mounted on the engine in its proper location, determined by the cooperation
of base plate 36 with the engine mounting surface, the timing belt 12 is looped or trained
around the outer surface of the pulley 26. At this time, the pin 80 can be removed, and
the arm 16 will then be biased by the spring 30 so as to move the pulley 26 into
tensioning engagement with the belt 12. Note that this simple installation methodology
does not require any adjustment of the relative position of the tensioner arm for the
purpose of obtaining a desired position relative to any stop member.

Fig. 6 illustrates the relative position of the tensioner when it is first mounted on
the engine 14, and shows its position in phantom lines after the pin 80 has been removed
and the tensioner snaps into tensioning relation with the belt 12.

It is important to note that in accordance with the present invention, the
adjustment required to position the arm relative to a fixed anti-kickback stop 1s
eliminated. However, this does not mean that the tensioner should not operate 1n
conjunction with a free arm stop and/or a belt load position stop to limit the range of

movement of the arm 16. More specifically, as illustrated in Fig. 7, it is preferred that the

base plate 36 be provided with a free arm stop 90 and a belt load positioning stop 92. The

arm 16 is also preferably provided with a stop lug 94, which is simply an extension from
the arm 16 that extends between the free arm stop 90 and the belt load position stop 92.
Thus, the free arm stop 90 and the belt load position stop 92 effectively define the range
of movement of the arm 16. The belt load position stop 92 is a fixed stop that is used to
set the position of the tensioner arm 16 when inserting the pin 80 and also serves as the

working position limit of the arm in the kickback direction (i.e. away from the belt

_8-
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tensioning arm direction). The free arm stop 90 serves to limit the movement of the arm
in the belt-tensioning direction. The free arm stop 90 and belt load position stop 92 are
stops which are used in conventional tensioners, and are known in the art.

In an alternate embodiment to that shown and described above, it is contemplated
that the connection between the tang 46 of the one-way wrap-spring clutch 42 and the
arm 16 be a lost motion connection. More specifically, in the first embodiment described
above, the opening 47 in the arm 16 which received the tang 46 is simply a round hole
which receives the tang 46 and does not permit any torsional or rotational relative
movement between the tang 46 and arm 16. In the alternate embodiment, it 1s
contemplated that the opening 47 for receiving the tang 46 comprise a generally arcuate
slot, which is arcuate and in generally parallel relation about the outer surface 24 of the
pivot 12. Such an arcuate slot would have an angular length or extent which 1s greater
than that of the arc described by arm movement during continuous normal operating
dynamic movement of the arm in its working position. It is preferred that this arcuate slot
have a circumferential extent of about 20 to 80 degrees. In this embodiment, the tang 46
of the wrap-spring clutch 42 will generally center itself within the arcuate slot and cease
to move during normal continuous operation. In this embodiment, the wrap-spring clutch

42 will not provide additional damping in addition to the damping provided by the coil

spring 30 when the tensioner oscillates or creeps in the kickback direction, as was the

case in the first embodiment. In this embodiment, the wrap-spring clutch will serve only
in the anti-kickback function, and will not enhance the damping characteristics of the
tensioner when the tensioner is moved in normal operation or in oscillation in a kickback

direction.

1t can thus be appreciated that the objects of the present invention have been fully

and effectively accomplished. It is to be understood that the foregoing specific
embodiment has been provided to illustrate the structural and functional principles of the
present invention and is not intended to be limiting. To the contrary, the present

invention is intended to encompass all modifications, substitutions and alterations within

the scope of the appended claims.
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What is claimed is:
1. A timing belt tensioner for a motor vehicle engine comprising:

a pivot constructed and arranged to be fixed relative to said motor vehicle
engine;

5 a tensioner arm mounted for pivotal movement on said pivot, said tensioner arm
having an annular friction surface disposed in friction sliding relation with an adjacent
surface of said pivot during said pivotal movement;

a belt engaging pulley mounted for rotation on said tensioner arm;
a spring coupled between said tensioner arm and said pivot biasing said arm in a
10 direction tending to force the pulley into tensioning engagement with said belt when
said tensioner is installed on the motor vehicle engine, said spring biasing said arm into
a working position that maintains a predetermined range of tension in said belt during
dynamic operating equilibrium of said belt;
an anti-kickback stop mechanism coupled with said arm, characterized by said
15  anti-kickback stop mechanism comprising a self-adjusting coupling mounted about said
pivot and a one-way wrap-spring clutch wrapped about said self-adjusting coupling,
said one-way clutch having one end engaging said arm, said one-way clutch coupling
with a self-adjusting coupling when said arm is moved in a kickback direction against
said belt-tensioning direction and de-coupling from said self-adjusting coupling when
20  said arm 1s moved 1n said belt-tensioning direction, wherein said one-way clutch limits
an amount of kickback movement of said arm from said working position, thereby
stopping instantaneous kickback movement of said arm against said belt tensioning
direction beyond when said arm is instantaneously moved away from said working
position against said belt-tensioning direction in response to instantaneous tightening of
25  said belt and wherein said self-adjusting coupling operates to release tension on said
one-way clutch when said arm 1s in said working position thereby adjusting a location
of said stop position based upon the working position of the arm.
2. A timing belt tensioner according to claim 1, wherein said self-adjusting
coupling comprises a fixed annular member engaging said pivot, a moveable member
30 annularly mounted about said fixed member, and a viséous material disposed between
said fixed and moveable members, said viscous material damping movement of said

movable member relative to said fixed member.
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3. A timing belt tensioner according to claim 2, wherein said spring applies a first
amount of force to said belt through said arm and said pulley during operation of said
tensioner, said belt applying an equal and opposite force to said pulley, which equal and
opposite force forces said friction surface and said adjacent surface into forced

5  engagement with one another, which forced engagement causes surface sliding friction
between said friction surface and said adjacent surface so as to dampen movement of
said arm during pivoted movement of said arm about said pivot; and wherein said one-

way clutch applies a second amount of force to said belt through said arm and said
pulley in addition to said first amount when said arm 1s moved in said direction against

10  said belt-tightening direction, said one-way clutch thus increasing the force of forced
engagement between said friction surface and said adjacent surface so as to increase the
damping of arm movement when said arm 1s moved in said direction against said belt-
tensioning direction.
4. A timing belt tension according to claim 3, wherein said pivot is concentric

15 about a mounting bolt used to mount the belt tensioner on the motor vehicle engine.
5. A timing belt tensioner according to claim 4, further comprising a removable
member that retains said arm at a pre-installation position, wherein the arm 1s disposed
away from a static tensioning position that the arm 1s to assume when tensioning the
belt when the belt is static to enable an installer to train the belt about the pulley,

20  whereafter the removable member can be released so that the arm moves the pulley into
tensioning engagement with the static belt.
6. A timing belt tensioner according the claim 2, wherein said anti-kickback stop
mechanism is coupled at said one end thereof with said arm in a manner which permits
relative lost motion movement between said one end and said arm so that initial

25 movement of said arm against the belt tensioning direction is permitted without biasing
said one-way clutch.
7. A timing belt tensioner according to claim 2, wherein force applied by said belt
to said tensioner is translated into force of engagement between said friction surface of
said tensioner arm and said adjacent surface so as to create sliding surface friction

30 damping of pivotal movement of said arm, wherein said sliding surface friction
damping is the predominant mechanism that dampens said pivotal movement of said

aril.
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