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1
GUIDE OR TENSIONING RAIL IN A
TRACTION DRIVE

BACKGROUND

The invention relates to a guide or tensioning rail in a
traction drive, wherein the guide or tensioning rail has at least
one bearing lug with a sleeve.

Traction drives are used, among other things, for transmit-
ting rotational movements in internal combustion engines.
For example, the rotation of a crankshaft can be transmitted
with the help of the traction mechanism to camshafts or
secondary assemblies of a vehicle, wherein belts, bands, V
belts, toothed belts, or chains are used as the traction mecha-
nism. For guidance and also to keep the traction mechanism
under a sufficient biasing tension, it is known that the traction
mechanism is guided with the help of at least one guide rail
and a force is exerted on the traction mechanism with at least
one tensioning rail, wherein this force acts essentially per-
pendicular to its direction of movement, as well as into the
center of the traction drive. For this purpose, the guide rails
are typically mounted rigidly to another component, for
example, an engine block. The tensioning rails are loaded
with a spring force or by a hydraulic force and keep the
traction mechanism under a sufficient biasing tension, option-
ally also as a function of the rotational speed of the traction
mechanism, in order to prevent, among other things, jumping
of the traction mechanism from a driving wheel.

A tensioning rail for a chain drive is known, for example,
from DE 199 13 288 Al. It is formed from an elongated and
hollow base body that is filled with a metal foam. Here, the
tensioning rail can be mounted on an engine block via a bolt
that passes through a receptacle borehole. The production of
such a tensioning rail, however, requires considerable manu-
facturing-related expense due to the foaming.

Furthermore, DE 199 23 923 A1 discloses a tensioning rail
that has available a bearing lug in which a metal sleeve is
arranged. If the base body of the tensioning rail is produced,
for example, from plastic, then, with the metal sleeve in the
bearing lug, damage to the tensioning rail when fastening to
an engine block or the like is prevented, because the metal
sleeve is significantly more stable than the plastic material of
the tensioning rail. For this purpose, the metal sleeve can be
pressed or sunk into the bearing lug or extrusion coated with
plastic.

Here, it is to be viewed as disadvantageous that additional
tools are required, for example, for an ultrasonic fusing pro-
cess, for inserting the sleeve into the bearing lug, so that the
tensioning rail can also be produced only with considerable
expense.

SUMMARY

The invention is based on the objective of providing a guide
or tensioning rail for a traction drive that can be produced,
nevertheless, in an easy way, for sufficient fatigue strength.

The invention is based on the knowledge that an advanta-
geously metallic sleeve can be engaged or locked in a bearing
Iug of a guide or tensioning rail in a simple way, in order to
considerably simplify the assembly as well as the production
process. For this purpose, the sleeve with an essentially hol-
low cylindrical construction is designed such that, on one end,
a radially protruding flange or a collar-shaped shoulder is
constructed. In this protruding flange, two opposing detent
recesses are formed that interact with corresponding detent
projections that are formed on the bearing lug of the guide or
tensioning rail.
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For assembly, the sleeve is introduced from one side into
the bearing lug, wherein the detent projections on the bearing
Iug or the free end of the sleeve on which no radially protrud-
ing flange is formed can be optionally provided with bevels,
in order to simplify the introduction of the sleeve into the
bearing lug. The sleeve is introduced until the catch projec-
tions are engaged in the detent recesses of the flange or the
sleeve. Thus, the sleeve could be locked in the bearing lug
without additional tools or processing methods. In particular,
no additional fixed welding of the sleeve in the bearing lug is
needed, for example, with the help of an ultrasonic welding
process. The outer diameter of the essentially hollow cylin-
drical sleeve is designed such that the sleeve can be easily
inserted into the bearing lug. It is understood that the detent
recesses and the detent projections could also be provided on
the other component, respectively, or distributed on both
components.

Furthermore, it is also possible that only one detent recess
or more than two detent recesses, for example, three or four
detent recesses are formed in the flange, wherein a matching
number of corresponding detent projections are formed on
the bearing lug. If more than two detent recesses or detent
projections are provided, then these are advantageously
arranged distributed equidistantly around the periphery ofthe
flange or the bearing lug.

According to one improvement of the invention, it is pro-
vided that the guide or tensioning rail is made from a plastic
material and the sleeve is made from a metal or a metallic
alloy. Here, the sleeve is constructed with technically appro-
priate dimensions, in order to prevent destruction of the
sleeve during the assembly of the guide or tensioning rail, for
example, on an engine block or during proper operation. For
this purpose, a threaded bolt or the like could be guided
through the sleeve and screwed into a correspondingly
dimensioned threaded borehole in the engine block. Accord-
ingly, the significant holding forces that are transmitted from
the threaded bolt to the guide or tensioning rail or the sleeve
are received by the sleeve.

In order to guarantee the correctly positioned introduction
of the sleeve into the bearing lug and thus to simplify the
assembly, on the outer periphery of the sleeve, flat, axially
oriented guide surfaces are formed that interact with corre-
sponding flat, axially oriented guide surfaces on the inside of
the bearing lug. Thus it is guaranteed that the sleeve can be
introduced into the bearing lug only such that, when inserted,
a flat guide surface on the outer periphery of the sleeve
directly contacts the corresponding flat guide surface of the
bearing lug. In particular, these flat guide surfaces are allo-
cated to the detent recesses and detent projections, respec-
tively, so that the detent projections can be brought into reli-
able engagement in the detent recesses.

In order to be able to install the guide or tensioning rail in
arbitrary positions so that itis fixed in place and can pivot, this
has available two bearing lugs, wherein one bearing lug is
penetrated by a threaded bolt for fastening to a stationary
component, while, in the other bearing lug, a coupling ele-
ment can engage the guide or tensioning rail for the applica-
tion of force.

For the compensation of tolerances and also for the correct
adjustment, for example, of the guide or tensioning rail on an
engine block, at least one of the bearing lugs is constructed as
an elongated hole, in order to be able to move the sleeve back
and forth with this elongated hole at least to a minimal degree.
If the guide or tensioning rail is later mounted on the engine
block, e.g., with the help of a threaded bolt, then through a
slight back and forth movement of the sleeve in the elongated
hole and through the later tightening of the threaded bolt,
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measurement tolerances can be compensated. In principle,
two or more bearing lugs could also be constructed as elon-
gated holes, wherein, in the case of two bearing lugs, an
arrangement of the elongated holes oriented perpendicular to
each other is provided.

In the same way, for the fine adjustment and also for the
compensation of dimensional errors, the outer diameter of the
sleeve can be selected slightly smaller than the inner diameter
of'the bearing lug, in order to provide a certain amount of play
during the assembly. This difference, however, should not be
selected too large, in order to prevent tilting of the sleeve
within the bearing lug.

Furthermore, in the same way the length of the sleeve
viewed in the axial direction can be selected slightly smaller
than the depth of the bearing lug or the width of the guide or
tensioning rail. Advantageously, in this way it is provided that
this difference in length equals at least 0.5% of the maximum
length of the sleeve or the minimum depth of the bearing lug
under consideration of the production tolerances. At most,
this length difference should be selected to be 5% of the
minimum height of the sleeve or the maximum depth of the
bearing lug under consideration of the production tolerances.
For such dimensioning it is guaranteed that the plastic mate-
rial is not destroyed under the axial loading of a threaded bolt
guided through the sleeve.

If, for example, in the case of such a configuration, a
threaded bolt is placed through the sleeve, in order to screw
down the guide or tensioning rail with the threaded bolt so
that it is fixed in position, then, during tightening, the head of
the threaded bolt first contacts the plastic or synthetic material
of the guide or tensioning rail, because this projects axially
slightly past the metallic sleeve. For further tightening, this
plastic material is slightly compressed until the threaded bolt
contacts the end side of the advantageously metallic sleeve
that obviously has a significantly higher strength than the
plastic of the guide or tensioning rail.

Now if the threaded bolt is tightened with a sufficient
torque, then the plastic material of the guide or tensioning rail
is slightly pressurized, wherein, according to the previously
described differences in height of the individual components,
not too large a pressure is exerted on this plastic material, so
that destruction of the plastic material is prevented. In addi-
tion, through this construction it is achieved that no interfer-
ing vibrations are produced in the guide or tensioning rail
during the operation, because the plastic material is pressed in
a sufficient degree, for example, onto the engine block, by the
threaded bolt head.

According to one alternative configuration, it is proposed
that the length of the sleeve viewed in the axial direction is
selected slightly greater than the depth of the bearing lug or
the width of the guide or tensioning rail. This could also be
constructed with the previously described differences in
length. Such a construction is possible if vibrations of the
guide or tensioning rail that is made, for example, from plas-
tic, are not relevant in practice. During the assembly of the
guide or tensioning rail, the threaded bolt is guided through
the sleeve and screwed tight in a threaded borehole. Because
the advantageously metallic sleeve is higher or longer than
what corresponds to the width of the guide or tensioning rail,
ahead of the threaded bolt contacts merely the sleeve, so that
the guide or tensioning rail is not compressed in practice.
Thus, no force is exerted onto the guide or tensioning rail
viewed in the axial direction of the threaded bolt.

Due to the simple geometric construction of the sleeve that
is formed essentially by a cylindrical body with a protruding
flange at one end, this can also be produced economically. In
particular, a powder metallurgy method can be used, in order
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to produce such sleeves economically in mass production and
with sufficient tolerances. For this purpose, metals or metal
alloys could be used with grain sizes of, for example, below
0.6 mm, which could be shaped into the desired form in
corresponding molds or pressing tools. Then a sintering pro-
cess is performed by the heat treatment. In principle, such a
sleeve could also be produced by a powder injection-molding
method.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be explained in greater detail below
using an embodiment with reference to the accompanying
drawing. Shown therein are:

FIG.1isaperspective view of a guide rail, wherein a sleeve
is inserted into the bearing lugs of the guide rail,

FIG. 2 is a perspective, cross-sectional view of a sleeve
according to FIG. 1,

FIG. 3a is a perspective view of a bearing lug of the guide
rail according to FIG. 1,

FIG. 3b1s a cross-sectional view of the bearing lug accord-
ing to FIG. 3a,

FIG. 4a is atop view of a sleeve inserted into the guide rail,
and

FIG. 4b is a cross-sectional view of the sleeve from FIG. 4a
inserted into the guide rail.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The guide rail 1 shown in FIG. 1 is made from a lattice-
shaped base body 2 made from a plastic as well as a contact
surface 3 along which a traction mechanism can slide, for
example, a chain for a camshaft drive. In principle, such a
guide rail 1 can also be used for exerting a biasing tension
onto the traction mechanism, wherein it is then supported as
a tensioning rail so that it can pivot about a bearing point and
is pressed with a force in the direction toward the traction
mechanism by an actuator or a compression spring that can be
activated by pressurized medium.

Furthermore, the guide rail 1 has available two bearing lugs
44 and 45 in each of which a metallic sleeve 5 is inserted. For
fastening the tensioning rail 1, for example, to an engine
block of a motor vehicle, for example, not-shown threaded
bolts are guided through the sleeves 5 and screwed, e.g., into
threaded boreholes in the engine block.

In FIG. 2, such a sleeve 5 is shown in a perspective section
view. The advantageously metallic sleeve 5 has an essentially
hollow cylindrical geometry with an inner cylindrical surface
6 and an outer cylindrical surface 7. The sleeve 5 is con-
structed with a corresponding material thickness, in order to
be able to withstand the resulting operating loads. On the
outer cylindrical surface 7, two opposing flat guide surfaces 8
are formed to each of which detent recesses 9 are allocated.
The detent recesses 9 are formed in a flange 10 that projects
radially past the sleeve 5 and that could also be designated as
a shoulder-like collar. The detent recesses 9 are constructed
such that they can interact with the detent projections 13
described below on a bearing lug 4.

In FIGS. 3a and 35, the bearing lug 4 of the tensioning rail
1 is shown in a perspective view or in a cross section. The
bearing lug 4 has available an essentially cylindrical inner
wall 11, wherein, in this cylindrical inner wall 11, two oppos-
ing flat guide surfaces 12 are formed that interact with the flat
guide surfaces 8 noted above on the outer cylindrical surface
7 of the sleeve 5, such that the sleeve 5 can be inserted into the
bearing lug 4 only with the correct positioning. Thus it is
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guaranteed that the detent projections 13 on the bearing lug 4
can be brought directly in engagement with the detent
recesses 9 of the sleeve 5. On the detent projections 13 or the
detent recesses 9, as shown, corresponding bevels can be
formed, in order to simplify the introduction of the sleeve 5
into the bearing lug 4. In the assembled state, the detent
recesses 9 in the flange 10 are engaged by beak-shaped,
radially inward pointing projections of the detent projections
13, in order to fix the sleeve 5 in the bearing lug 4. In particu-
lar, additional tools or aids are needed, in order to reinforce a
bearing lug 4 of the plastic guide rail 1 with a metallic sleeve
5 and thus to protect the entire guide rail 1 from damages.

In FIGS. 4a and 45, the sleeve 5 inserted into the bearing
lug 4 is shown, in one case, in a top view, and, in one case, in
a cross section. Here, according to FIG. 4a, the detent pro-
jections 13 are engaged in the detent recesses 9 of the flange
10 of the sleeve 5, wherein the width of the detent projections
13 can be selected slightly smaller than the width of the detent
recess 9. This is indicated in FIG. 4a by the difference arrow
D1, in order to still have sufficient play when the sleeve 5 is
inserted into the bearing lug 4.

Likewise, as is shown by the difference arrows D2, D3, D4,
and D5 in FIG. 45, tolerances or play is provided between the
outer diameter of the sleeve 5 and the inner diameter of the
bearing lug 4, as well as, as already briefly explained farther
above, between the height of the sleeve 5 and the depth of the
bearing lug 4.

For example, if the sleeve 5 is slightly shorter than what
corresponds to the depth of the bearing lug 4 (length difter-
ence D3), then, when a threaded bolt is screwed in for fasten-
ing the guide or tensioning rail 1, first the head or a contact
shoulder of the threaded bolt comes in contact with the plastic
material of the guide rail 1 and at least slightly compresses the
plastic material for further tightening of the threaded bolt.
This takes place until the advantageously similarly metallic
threaded bolt is led into contact on the end face of the sleeve
5 and thus the guide rail 1 is fixed overall. Here, not too large
a pressure is exerted on the plastic material of the tensioning
rail 1 by the threaded bolt, so that, in particular, the guide rail
1 is not damaged structurally. However, this axial offset or the
tolerance D3 is advantageously selected with a size or length
such that the guide rail 1 is pressed with a sufficient holding
force, in order to prevent vibrations of the tensioning rail 1 on
the holding point.

In the case of a different structural shape, according to the
length difference D2, the sleeve 5 could also be constructed
axially longer than the bearing lug 4.

Likewise, certain preferred tolerances D4, D5, and D6 are
provided, in order, on one hand, to have sufficient play
between the detent projection 13 and the detent recess 9 in the
radial and axial directions and in order, on the other hand, to
fix the sleeve 5 securely in each bearing lug 4.

The sleeve 5 could advantageously be produced in a pow-
der metallurgical method due to its simple construction.
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LIST OF REFERENCE SYMBOLS

1 Guide rail, tensioning rail

2 Base body

3 Contact surface

4a Bearing lug, circular

4b Bearing lug, elongated-hole-shaped
5 Sleeve

6 Inner cylindrical surface of the sleeve
7 Outer cylindrical surface of the sleeve
8 Flat guide surface on the sleeve

9 Detent recess

10 Flange

11 Cylindrical inner wall of the bearing lug
12 Flat guide surface in the bearing lug
13 Detent projection

D,-Dg Tolerance, play

The invention claimed is:

1. Guide or tensioning rail in a traction drive, comprising at
least one bearing lug with a sleeve slidably received therein,
the sleeve has, at one end, a radially protruding flange with
two opposing detent recesses defined therein and two corre-
sponding detent projections are formed on the at least one
bearing lug that retain the sleeve in the at least one bearing
Iug.

2. Guide or tensioning rail according to claim 1, wherein
the guide or tensioning rail is made from plastic and the sleeve
is made from a metal.

3. Guide or tensioning rail according to claim 2, wherein
the sleeve is formed from a powder metal.

4. Guide or tensioning rail according to claim 1, wherein
flat guide surfaces are formed on the sleeve and flat guide
surfaces are formed on the at least one bearing lug in a region
of'the detent recesses and in a region of the detent projections,
respectively.

5. Guide or tensioning rail according to claim 1, wherein
the guide or tensioning rail has al two of the at least one
bearing lugs of which one of the two bearing lugs has an
elongated-hole-shaped construction.

6. Guide or tensioning rail according to claim 1, wherein an
outer diameter of the sleeve is slightly smaller than an inner
diameter of the at least one bearing lug.

7. Guide or tensioning rail according to claim 1, wherein an
axial length of the sleeve is slightly smaller or greater than a
depth of the at least one bearing lug.

8. Guide or tensioning rail according to claim 1, wherein
the guide or tensioning rail has a two-part construction with a
base body a2 having the at least one bearing lug and a second
component having a contact surface for contacting the trac-
tion mechanism, and the base body and the second compo-
nent are connected rigidly to each other.
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