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Description

BACKGROUND OF THE INVENTION

[0001] A power transmission chain transmits power
from a driving sprocket to one or more driven sprockets
by forming an endless loop that wraps and engages the
teeth of the sprockets. Rotation of the driving sprocket
moves the chain thereby transmitting power through the
chaintorotate the driven sprockets engaged by the chain.
Power transmission chains are widely used in the auto-
motive industry. In an engine timing application, a chain
transmits power from at least one driving sprocket posi-
tioned on a crankshaft to at least one driven sprocket
positioned on a camshaft. Other automotive applications
of power transmission chains include transmitting power
from a torque converter to a transmission and transmit-
ting power in the transfer case of a four wheel drive ve-
hicle. Power transmission chains are also widely used in
industrial applications.

[0002] One type of power transmission chain is known
as a "silent chain." A typical silent chain comprises an
endless loop formed by a series of links that are adjacent
to each other along the chain and that are rotatably joined
to adjacent links. Each link extends a distance in a chain
direction between locations at which it is rotatably joined
to adjacent links and conventionally forms two teeth that
are adjacent to each other along the chain direction of
the link. The teeth of a link are formed to engage the teeth
of a sprocket and extend in a front direction that is per-
pendicular to the chain direction. Links of a silent chain
also conventionally form two apertures, one near each
end of the link along the chain direction. The apertures
extend through the link in a lateral direction that is per-
pendicular to the chain direction and perpendicular to the
front direction of the link. The links of a silent chain are
typically formed by a row of substantially identical flat
links, each forming teeth and apertures as described,
that are positioned laterally adjacent to each other to col-
lectively form a link of the chain.

[0003] A silent chain is formed by positioning rows of
flat links adjacent to each other and partially overlapping
along the chain direction so that apertures at adjacent
ends of links are aligned. Pivots, such as pins, extend
through the aligned apertures to rotatably join adjacent
links. Rows of links are joined in this manner to form an
endless loop in which the front direction of the links, the
direction that the teeth extend from the chain links, is
directed toward the region within the endless loop. Links
having teeth extending into the region within the loop are
referred to as inverted tooth links. The surface of the
chain, along which the teeth extend, is referred to as the
front side of the chain. The surface of the chain opposite
the front side, facing outwardly from the region within the
endless loop, is the back side of the chain.

[0004] The inverted tooth links (sometimes referred to
as driving links) transfer power between the chain and a
sprocket along the chain direction. Each tooth of a link
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defines an inside flank that faces generally along the
chain direction toward the adjacent tooth of the link, and
an outside flank that faces away from the inside flank of
the tooth. The inside flanks of the teeth of an inverted
tooth link meet at a crotch between the teeth. The teeth
of a link may contact sprocket teeth along their inside
flanks, along their outside flanks, or along both flanks.
The contact between a link tooth flank and a sprocket
tooth may transfer power or may be an incidental contact.
Teeth of an inverted tooth link conventionally contact a
sprocketon aflank of a sprocket tooth or atarootbetween
adjacent sprocket teeth.

[0005] Invertedtooth links are positioned on a sprocket
by contact with three sprocket teeth, one at each end of
the link along the chain direction, and one between the
teeth of the link. A row of links is positioned on a sprocket
by contact of the teeth of the links comprising the row
with sprocket teeth, by contact by outside flanks of teeth
of the links of the adjacent rows, or by both. Contact with
the sprocket at three locations along the chain direction
limits motion of the row of links along the teeth of the
sprocket.

[0006] Silent chains often include guide links. Guide
links are conventionally flat plates that are positioned on
the lateral outside edges of alternate rows of inverted
tooth links. The guide links do not form teeth and are
generally adjacent to the row of inverted tooth links. The
guide links extend adjacent to the region between teeth
of the inverted tooth links. The guide links on opposite
lateral sides of a row are separated by approximately the
lateral width of the sprocket teeth that extend between
the teeth of the row of links. The guide links thereby act
to position the chain laterally on a sprocket (i.e., maintain
the chain on the center of the sprocket) but do not engage
a sprocket between teeth of the sprocket. Guide links
also increase the strength and stiffness of the chain.
[0007] Conventionally, the guide links on opposite lat-
eral sides of a silent chain are aligned. Chains having
guide links that are laterally aligned are generally stiffer
and stronger at locations along the chain where guide
links are located than at locations that do not have guide
links. The chain must be designed to assure that the less
strong locations without guide links are sufficiently
strong. The cross-sections with guide links are stronger
than the sections not having guide links and are therefore
stronger than necessary. The cross sections with guide
links have more material than is necessary, making the
chain heavier than necessary.

[0008] A conventional silent chain drive is comprised
of an endless loop silent chain that wraps at least two
sprockets. Each sprocket is mounted to a shaft. Rotation
of the shaft on which the driving sprocket is mounted
transmits power from the driving sprocket through the
chain to rotate a driven sprocket and the shaft to which
the driven sprocket is mounted. Figure 1 illustrates such
a basic arrangement. A chain 3 forms an endless loop
and partially wraps driving sprocket 1 and driven sprocket
2 that are within the loop. A front side 4 of the chain 3 is
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adjacent to the region within the endless loop formed by
the chain 3. Teeth extend inwardly along the front side 4
to engage teeth of both the driving sprocket 1 and the
driven sprocket 2. The back side 5 of the chain 3 is the
side of the chain opposite the front side 4 and faces out-
wardly from the chain loop. Both the driving sprocket 1
and the driven sprocket 2 rotate in the same direction,
shown counter-clockwise by Fig. 1.

[0009] Silent chains may also drive sprockets that en-
gage the back side of the chain. Examples of devices
that are driven by the back side of a silent chain (back-
driven) include water pumps, injector pumps, and coun-
tershafts. Fig. 1 also shows a sprocket 6 that is back-
driven by the chain 3. The driven sprocket 2 engages the
teeth on the front side 4 of the chain 3 and rotates in the
same direction as the driving sprocket 1, counter-clock-
wise in Fig. 1. Teeth of the back-driven sprocket 6 engage
the back side 5 of the chain 3. The back-driven sprocket
6 rotates in the opposite direction of the driven sprocket 2.
[0010] Often, the back side of the links of a chain that
engages and drives a sprocket is configured to engage
a sprocket as a single tooth between two adjacent sprock-
etteeth. The teeth of sprockets engaged by the back side
of such links are spaced apart by the length of the chain
link. Consequently, these sprockets engage a chain link
in fewer and farther separated locations than do front
driven sprockets. This can result in a lower capacity for
power transmission by back-driven sprockets. The lower
power transmission capacity is acceptable in some ap-
plications because back-driven sprockets are frequently
located in the slack region of the chain and/or are not
required to transmit forces that are as large as can be
transmitted by the front side of the silent chain.

[0011] Silent chain drives create noise at a variety of
sources. One significant source of noise is the impact of
sprocket teeth on chain teeth at the onset of engagement
of the sprocket by the chain teeth. Among the factors that
affect the level of the noise created by this impact are
the velocity of impact between the chain and the sprocket
and the mass of chain links contacting the sprocket.
Noise created by engaging impact in silent chain drives
is generally periodic with a frequency generally corre-
sponding to the frequency of the chain teeth engaging
sprocket teeth. This frequency is related to the number
of teeth on the sprocket and the speed of the sprocket.
The impacts can produce sound having objectionable
pure sonic tones.

[0012] Chordal motion of a chain is another source of
noise in power transmission chain drives, including silent
chain drives, that is associated with engagement of a
chain and sprocket. Chordal motion occurs as a chain
link initially engages and begins to move with a sprocket.
The sprocket can cause a movement of the span of free
chain that is approaching the sprocket along the front to
back direction of the chain. This vibratory movement,
known as chordal fall, can also produce an objectionable
pure sonic tone at the frequency of the chain mesh fre-
quency or a multiple of it.
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[0013] Figure 2 illustrates chordal fall. As described
above, chains are comprised of a series of pivotally joined
rigid links. Consequently, chains are not continuously
flexible and do not wrap a sprocket as a circular arc.
Rather, a chain wraps around a sprocket in a series of
line segments, or chords. As a silent chain engages a
sprocket, the individual link teeth contact the surfaces of
a sprocket tooth and extend between adjacent teeth of
the sprocket. This contact forces the links to rotate around
pivot joints with respect to adjacent links. The chain thus
bends at the pivot joints between adjacent links as it en-
gages and wraps around a sprocket.

[0014] Figure 2 shows a chord C, which joins the pivot
points A and B of a chain link at the position at which the
point A engages a sprocket from a free chain run along
a direction F. The chord C’ joins the pivot points at posi-
tions A’ and B’ where the point A has moved with the
sprocket half way to the point B location. As shown, by
moving from the location A to the location A’ the point A
has moved a distance R in the direction T that is perpen-
dicular to the direction F along the free span of the chain.
The distance R is the chordal fall of the chain.

[0015] Because a chain repeatedly engages teeth, as
described above, the change in position of the chain be-
tween repeated engagement of the sprocket causes
chordal fall. The chordal fall is proportional to the length
of C between pivots and inversely proportional to the ra-
dius of the circular path traveled by the points A and B
around the center of a sprocket. The longer that the dis-
tance between points at which the chain pivots to engage
the sprocket, the chain pitch, the greater chordal fall will
be. The smaller the radius of the circular path traveled
by the points A and B around the center of a sprocket,
the greater the chordal fall will be. For example, a chain
with a long pitch engaging a sprocket with relatively small
diameter will experience a pronounced amount of chordal
fall. In contrast, for an ideal toothless belt engaging a
smooth pulley continuously, the length of chord C will be
infinitely small, and consequently the belt will experience
no chordal fall.

[0016] Back-drive chain and sprocket engagement
can exacerbate the problem of chordal fall by permitting
greater uncontrolled chordal fall movement of a chain on
a sprocket than occurs for front drive engagement. A
tooth of a front-driven sprocket extends between teeth
of a link on the front side of the chain, and two adjacent
sprocket teeth engage the link at its ends along the chain
direction, one adjacent to each tooth outer flank of the
inverted tooth link. A tooth of a back-driven sprocket can
only engage the back side of the chain between links
along the chain direction. Because the back driven
sprocket engages the chain at fewer and more widely
separated locations than the front driven sprocket, the
chordal fall motion increases due to inability of the chain
and sprocket contact to control the chordal fall motion.
[0017] One method for decreasing chordal fall motion
at back-driven sprockets is to use chains formed by in-
terleaved flat links, that is a flat link is laterally adjacent
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to ends of two links that are aligned with and adjacent to
each other along the chain direction. Sprocket teeth can
extend into the back side of this chain at a distance that
is only half the length of the link by alternately extending
between links of laterally adjacent rows of teeth. The
sprocket teeth must be in a series extending around the
periphery of the sprocket and the teeth of adjacent series
must be offset with respect to each other along the pe-
riphery of the sprocket. Figure 3 shows a back drive
sprocket with offset series of teeth, i.e. the teeth are not
laterally aligned. In this arrangement, sprocket teeth only
extend into the back side of the chain between links. How-
ever, the distance along the chain direction at which the
chain successively engages the back drive sprocket is
about half the length of a chain link. Consequently, the
back-driven sprocket engages chain at three locations
along the chain direction for each row of links.

[0018] The three offset series of teeth on the sprocket,
as shown in Fig. 3, however, increase the expense of
manufacturing the sprocket. When back-driven sprock-
ets are not required to transmit high loads, moreover, the
additional expense of the offset series of sprocket teeth
is not required to assure adequate power transmission.
Therefore, it is desirable to provide a more cost-effective
way of limiting chordal fall motion in low load applications.
[0019] Thus, a need remains for a power transmission
chain having a more uniform stiffness along its length
then has been known. Further, a need also exists for a
power transmission chain that engages a sprocket at
both the front and back sides while maintaining control
of chordal fall motion without requiring expensive and
difficult to manufacture sprockets to engage the backside
of the chain.

BRIEF SUMMARY OF THE INVENTION

[0020] In accordance with the present invention, dis-
advantages of chains having laterally aligned guide links
and disadvantages of chains engaging sprockets at both
the front and back sides of the chain have been over-
come. Provided in accordance with the invention is a
power transmission chain having a front side for driving
a front side drive sprocket and a backside for driving a
backside drive sprocket; the chain comprising: a first se-
ries of links comprising a plurality rows of links positioned
adjacent to each other and separated along a chain di-
rection, the rows of the first series of links including: a
guide link and a drive link, the guide link separated from
the drive link in afirstlateral direction thatis perpendicular
to the chain direction, and the guide link and the drive
link being substantially the same length along the chain
direction; a second series of links comprising a plurality
rows of links positioned adjacent to each other and sep-
arated along a chain direction, the rows of the second
series of links including a drive link; the drive links of the
first and second series comprising two front side chain
teeth extending from the drive link along the front side of
the chain in a direction that is perpendicular to the chain
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direction and also perpendicular to the first and second
lateral directions, the two front side chain teeth being
adjacent to each other along the chain direction, and the
two front side chain teeth defining a region between the
two front side chain teeth to accept a front side drive
sprocket tooth, the guide links of the rows of the first
series extending adjacent to the region between the two
front side chain teeth of the drive links, the rows of the
first series of links being separated along the chain di-
rection by a distance that is less than a length along the
chain direction of the links of the second series, the rows
of the second series of links being separated along the
chain direction by a distance that is less than a length
along the chain direction of the links of the first series;
thefirst series of links and the second series of links being
interleaved along the chain direction so that a row of links
ofthe second series is positioned between and extending
adjacent to links of adjacent rows of the first series and
arow of links of the first series is positioned between and
extending adjacent to links of adjacent rows of the second
series, the drive link of each interleaved row of the second
series extending between the drive link and guide link of
each row of the first series adjacent to the drive link of
the row of the second series; each row of links of the first
series being pivotally connected to each row of links of
the second series interleaved with the row of links of the
first series at locations near the ends of the links of the
first series along the chain direction where the adjacent
rows of the first series of links and the second series of
links are interleaved; and each row of links of the second
series being pivotally connected to each row of links of
the first series interleaved with the row of the second
series atlocations near the ends of the links of the second
series along the chain direction where the adjacent rows
of the first series of links and second series of links are
interleaved;

characterized in that:-

the rows of the second series of links each include
a guide link separated from the drive link in a second
lateral direction that is perpendicular to the chain di-
rection and opposite the first lateral direction, the
guide link and the drive link being substantially the
same length along the chain direction; the drive link
of each interleaved row of the first series extends
between the drive link and guide link of each row of
the second series adjacent to the drive link of the
row of the first series; the guide links of the rows of
the second series extending adjacent to the region
between the two front side chain teeth of the drive
links; separations along the chain direction between
ends of drive links of adjacent rows of the first series
of links are adjacent to the drive links of the second
series of links and separations along the chain di-
rection between ends of drive links of adjacent rows
of the second series of links are adjacent to the drive
links of the first series of links and the guide links of
alternate rows along the chain direction are posi-
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tioned on alternate lateral sides of the power trans-
mission chain; and the drive links of the first and sec-
ond series of links define a backside surface oppo-
site the two front side chain teeth, the backside sur-
face including two back side drive flanks facing at
least in part along the chain direction, one backside
drive flank being disposed at a first end of the drive
link along the chain direction and another backside
drive flank being disposed at a second end of the
drive link opposite the first end along the chain di-
rection.

[0021] With guide links that are offset from each other
along the chain it is possible to create a more uniform
stiffness along the chain than conventional chains having
guide links that are laterally adjacent to each other.
[0022] The present invention also provides a multi-
sprocket power transmission system having power trans-
mission chain, the system comprising a backside drive
sprocket having sprocket teeth extending radially out-
wardly from an outer surface of the backside drive sprock-
et, the sprocket teeth being arranged in a first series and
a second series of sprocket teeth disposed around a cir-
cumference of the backside drive sprocket, with the first
series of sprocket teeth and the second series of sprocket
teeth being generally perpendicularly offset from each
other; a power transmission chain having a first series of
drive links and a second series of drive links, the first and
second series of drive links are laterally adjacently inter-
leaved and pivotally connected, each drive link of each
series of drive links is positioned adjacent to two drive
links of a laterally adjacent series of drive links, one drive
link being disposed at each opposite end of the respective
drive link along a chain direction thereof; the drive links
define a front side of the power transmission chain and
a backside of the power transmission chain, the front side
of a drive link is located on a front side of the chain and
comprises two front side chain teeth for meshing with a
front side drive sprocket, the backside of a drive link is
located on a backside of the chain and comprises back-
side flanks at opposite ends of the backside of the drive
link along the chain direction, the backside of the drive
link being configured to cooperate with a sprocket tooth
of a series of sprocket teeth of the backside drive sprock-
et,

characterized in that

the chain has a guide link laterally adjacent to and sep-
arated from each of the drive links, so that an interleaved
and drive link is disposed between and adjacent to the
guide link and drive link at each opposite end of the drive
link along the chain direction; and each sprocket tooth of
each series of sprocket teeth is separated from adjacent
sprocket teeth of the same series to accept a drive link
of the power transmission chain between adjacent
sprocket teeth, the power transmission chain engaging
the backside sprocket positioning the drive links of the
first series of drive links between adjacent teeth of the
first series of sprocket teeth and engaging surfaces of
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adjacent teeth of the sprocket at the backside flanks at
the opposite ends of the drive link, and positioning drive
links of the second series of drive links between adjacent
teeth the second series of sprocket teeth and engaging
surfaces of adjacent teeth at the backside flanks at the
opposite ends of the drive link.

[0023] In such a system having offset guide links pro-
vides control over chordal fall in such back driven appli-
cations.

[0024] A chain embodying to the presentinvention has
a first series of links extending along the chain and a
second series of links extending along the chain. The
series of links form an endless loop. The direction along
the link is the chain direction. The direction toward the
region within the loop, is the front direction. The direction
opposite the front direction, away from the region within
the endless loop is the back direction. The direction per-
pendicular to the chain direction and perpendicular to the
front and back directions is the lateral direction of the
chain.

[0025] The first and second series of links are offset
from each other along the chain direction so that a link
of one series extends from one link of the other series to
the next of the other series. Each series of links compris-
es rows of links that are positioned along the chain di-
rection to form the series of links. Each row of links in-
cludes a guide link and one or more drive links. The guide
link of each row is laterally separated from the drive links
of the row by a distance that permits a drive link of the
other series to be interleaved between the guide link and
the drive links. The guide links of the first series are offset
in a first lateral direction from the drive links of the first
series. The guide links of the second series of links is
offset in a second lateral direction from the drive links of
the second series that is opposite the first lateral direc-
tion.

[0026] The rows of links of the first series are offset
along the chain direction from the rows of links of the
second series. A chain according to the presentinvention
is formed by the rows of links of the first and second
series being interleaved along the length of the chain.
Drive links of each row of links of the first series are in-
terleaved between guide links and drive links of two ad-
jacent rows of links of the second series. Drive links of
each row of links of the second series are interleaved
between guide links and drive links of two adjacent rows
of links of the first series. The interleaved rows are piv-
otally joined to each other.

[0027] According to the invention, a sprocket having
teeth that extend radially outwardly at the periphery of
the sprocket will support the backside of a chain accord-
ing to the present invention at a desired radial location
alongthe sprocketteeth. The sprocketteeth are arranged
in series around the periphery of the sprocket, with teeth
of adjacent series offset along the periphery. The sprock-
et teeth of each series are separated from adjacent teeth
by a distance that is approximately the length of the drive
links of the chain. The sprocket engages a chain accord-
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ing to the present invention by positioning adjacent teeth
of one series between adjacent drive links of one series
of chain links, and positioning adjacent teeth of the other
series of sprocket teeth between adjacent teeth of the
other series of chain links. The sprocket teeth engage
the drive links for driving contact at link surfaces at ends
of the link along the chain direction. As is evident from
the description of a power transmission chain according
tothe invention, the sprocket teeth of one series are offset
along the periphery of the sprocket with respect to the
sprocket teeth of the other series so that one series of
sprocket teeth engage one series of chain links, and the
other series of sprocket teeth engage the other series of
chain links.

[0028] A preferred embodiment of the invention in-
cludes a sprocket having a first series of teeth and a
second series of teeth. The teeth in each row are sepa-
rated from adjacent teeth of the series a distance that is
approximately the length of the drive links of a chain. The
series of sprocket teeth are offset from each other in the
lateral direction of the chain and along the periphery of
the sprocket.

[0029] The drive links and guide links may have aper-
tures near opposed ends in the chain direction that are
configured to accept a pin so that the drive links and guide
links can articulate about the pin.

[0030] Embodiments of the present invention provide
drive links having two inverted teeth at the front side of
the link and positioned adjacent to each other along the
chain direction. The teeth are configured to be accepted
by a conventional front drive sprocket. The back side of
the drive link comprises flanks at opposed ends of the
link along the chain direction that are configured so that
the back side of the drive link is accepted between adja-
cent sprocket teeth of a back drive sprocket.

[0031] The objects and advantages of the present in-
vention, as well as details of preferred embodiments
thereof, will be more fully understood from the drawings
and the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032]

Figure 1 is a side view of a power transmission chain
engaging sprockets for front-drive and engaging a
sprocket for back-drive.

Figure 2 is a side view illustration of chordal fall of a
power transmission chain engaging a sprocket.

Figure 3 is an oblique view of a sprocket having three
series of teeth staggered from adjacent series along
the periphery of the sprocket.

Figure 4 is a side view of a section of a silent chain
and a sprocket according to the present invention in
back-drive engagement.
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Figure 5 is an oblique view of the sprocket shown by
Figure 4.

Figure 6 is an oblique view of a section of the power
transmission chain shown by Figure 4.

Figure 7 is a plan view of a section of the power
transmission chain shown by Figure 4.

Figure 8 is a side view of a drive link, guide link, and
washer of the power transmission chain shown by
Figure 4.

Figure 9 is a side section view of a section of the
chain shown by Figure 4 in front side engagement
with a sprocket.

Figure 10 is an oblique view of a section of a power
transmission chain according to another embodi-

ment of the present invention.

Figure 11 is a side view of a drive link of the power
transmission chain shown by Figure 10.

DETAILED DESCRIPTION OF THE INVENTION

[0033] Figure 4 shows an embodiment of the present
invention wherein a sprocket 10 engages a silent chain
20. The chain 20 has a front side 38 and a back side 40.
As shown by Figs. 4 and 5, the sprocket 10 is generally
cylindrical and has teeth 12 that extend radially outwardly
from the periphery of the sprocket 10. The teeth 12 of
the sprocket 10 engage the backside 40 of the chain 20.
As compared to a sprocket that engages the front side
of the chain 20, the sprocket 10 omits half of each tooth
from alternate lateral sides to form teeth 12 that are half
the width of teeth of a front side sprocket. The width of
the teeth 12 provides clearance so that a link 24 can be
positioned laterally adjacent to the teeth 12 as shown by
Fig. 4.

[0034] Sprocket teeth 12 are spaced around the pe-
ripheral circumference of the sprocket 10 in two parallel
series, a first series 14 and a second series 16. Each
series 14 and 16 extends around the circumference of
the sprocket 10. The first series 14 is offset from the sec-
ond series 16 along an axial direction of the sprocket 10
that is perpendicular to the series 14 and 16. The teeth
12 of the series 14 are offset along the circumference of
the sprocket 10 with respect to the teeth 12 of the series
16 so that each tooth 12 of the series 14 is positioned
between adjacent teeth 12 of the series 16. Similarly,
each tooth 12 of the series 16 is positioned along the
circumference of the sprocket 10 between adjacent teeth
12 of the series 14. The sprocket 10 having two series
of teeth 12 that are offset from each other along the cir-
cumference is less expensive to manufacture than a
sprocket with more offset series, as the sprocket 10 may
be cast in a two-piece mold and then be machined rela-
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tively easily.

[0035] As best shown by Figs. 6 and 7, the chain 20
is formed by rows of drive links 24 and guide links 22. A
first series 34 is formed by rows 36 of links 22 and 24.
The rows 36 are positioned along a chain direction and
are each separated from the preceding and following
rows 36. Each row 36 has three side-by-side drive links
24 and a guide link 22 that is separated from the three
drive links 24 in a first lateral direction that is perpendic-
ular to the chain direction, and perpendicular to the front
and back directions. A second series 44 is formed by
rows 46 of links 22 and 24 that are positioned along the
chain direction and are each separated from the preced-
ing and following rows 46. Each row 46 has three side-
by-side drive links 24 and a guide link 22 that is separated
from the three drive links 24 in a second lateral direction
that is opposite from the first lateral direction.

[0036] Series 34 and 44 form the chain 20 by interleav-
ing the rows 36 and 46 along the chain direction. As
shown by Figs. 6 and 7, each row 36 is separated from
adjacent rows 36 along the chain direction by a distance
that is less than the length of the links 24 and 22 along
the chain direction. Similarly, each row 46 is separated
from adjacent rows 46 by a distance that is less than the
length of the links 24 and 22 along the chain direction.
The guide links 22 of the rows 36 and 46 are separated
from the drive links 24 of the row by a distance that allows
the drive links 24 of an adjacent row to be positioned
between the guide link 22 and the drive links 24.

[0037] Eachrow 36is positioned betweentwo adjacent
rows 46 so that the drive links 24 of the adjacent rows
46 extend between the guide link 22 and the drive links
24 of the row 36, one adjacent row 46 at each end of the
row 36 along the chain direction. The guide links 22 of
the rows 46 extend adjacent to the drive links 24 of the
row 36 at opposite ends along the chain direction of the
row 36. Because the guide links 22 of the rows 46 are
on the opposite lateral side of the chain 20 from the guide
link 22 of the row 36, guide links 22 are on alternate lateral
sides of the chain 20 for adjacent rows 36 and 46 along
the chain 20. Because each row 36 and 46 has the same
number of guide links 22 and drive links 24, a chain ac-
cording to the present invention has a more uniform stiff-
ness along its length than a chain having different num-
bers and types of links in each row.

[0038] As shown by Fig. 8, the drive links 24 of the
chain 20 are generally flat plates. The drive links 24 define
apertures 50 that are separated along the chain direction
of the drive link 24. As is conventional for links of a silent
chain, the apertures 50 are near the ends of the drive
link 24 along the chain direction. As is also conventional
for links of silent chains, the drive links 24 of the embod-
iment illustrated in Figs. 4 and 6 define two teeth 52 that
are adjacent to each other along the chain direction and
that extend in the front direction. Each tooth 52 defines
an outer flank 57 that faces in part along the chain direc-
tion away from the adjacent tooth 52 at an end along the
chain direction of the link 24. Each tooth 52 defines an
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inner flank 54 that faces in part along the chain direction
toward the adjacent tooth 52. The drive links 24 define a
crotch 56 between inner flanks 54 of the teeth 52. The
crotch 56 is located between the apertures 50. A back
side of the drive link 24 comprises two back flanks 58,
one each end of the link 24 along the chain direction. The
back flanks 58 face in part along the chain direction and
away from the drive link 24. A back surface 60 extends
between the flanks 58.

[0039] The guide links 22 are flat plates that define two
apertures 62 that are separated from each other along
the chain direction of the guide link 22 by the same dis-
tance that the apertures 50 of the drive links 24 are sep-
arated. As is conventional, the guide links 22 form a front
side edge 66 and a backside edge 64. The front side
edge 66 and backside edge 64 are separated from the
apertures 62 in the front direction and back direction re-
spectively. As shown by Fig. 4, a guide link 22 that is
laterally adjacent to a drive links 24, extends adjacent to
the region between inner flanks 54 of a drive link 24. The
guide links 22 extend in the back direction to position the
backside edge 64 near the back surface 60 of the drive
links 24.

[0040] As best shown by Figs. 6 and 7, the drive links
24 and guide links 22 are adjacent in the lateral direction
so that the apertures 50 of the drive links 24 are aligned
with the apertures 62 of the guide links 22. The rows 36
and 46 are interleaved so that the apertures of interleaved
rows are aligned along the lateral direction. Pins 26 are
positioned to extend through the aligned apertures 50
and 62 and beyond the guide links 22 at opposite lateral
sides of the chain 20. Washers 28 are flat plates that
define an aperture 68. A washer 28 is positioned on the
section of the pin 26 extending laterally beyond the guide
links 22.

[0041] The pins 26 may be secured near their ends to
the washers 28, such as by a press fit. The apertures 50
of the drive links 24 and the apertures 62 of the guide
links 22 may be sized so that the drive links 24 and guide
links 22 articulate about the pin 26. Alternatively, a dif-
ferent form of pivot joint, such as a rocker joint, could be
used to pivotally connect the rows 36 and 46 of the chain
20.

[0042] The chain 20 forms an endless loop having
teeth 52 of the links 24 extend toward the region within
the loop. The surface of the chain 20 that forms the interior
of the loop is the front side 38 of the chain 20. The surface
of the chain 20 that is opposite the front side of the chain
and faces outwardly from the region within the endless
loop, is the back side 40 of the chain 20.

[0043] As shown by Fig. 9, the teeth 52 along the front
side 38 of the chain 20 will mesh with a sprocket 74 within
the endless loop formed by chain 20 in a manner that is
conventional for front drive silent chain and sprocket en-
gagement. As the chain 20 wraps about the sprocket 74,
the front-driven sprocket 74 positions a tooth 76 between
the teeth 52 of every drive link 24 in the first series 34
and the second series 44. Thus, every drive link 24 en-
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gages a tooth 76 of the sprocket 74 at each end along
its chain direction and between teeth 52. The engage-
ment of the sprocket 74 and front side 38 of the chain 20
is referred to as single tooth spacing.

[0044] Fig. 5 shows an oblique view of sprocket 10.
The teeth 12 of each series 14 and 16, are spaced from
adjacent teeth 12 of the series to accept the back side
ofadrive link 24 between adjacentteeth 12 and to engage
the back flanks 58 of the drive link 24. The teeth 12 of
the two series, 14 and 16, are offset from each other
along the circumference of the sprocket 12 so that the
teeth 12 of the series 14 extend between the drive links
24 of the series 34 and the teeth 12 of the series 16
extend between the drive links 24 of the series 44.
[0045] Figure 4 shows the back side 40 of the silent
chain 20 engaging the teeth 12 of the sprocket 10. The
sprocket teeth 12 of first series 14 and second series 16
are separated from adjacent teeth in the series by the
length of the drive links 24 along a chain direction of the
chain 20. The teeth 12 of the first series 14 and the second
series 16 are not laterally aligned, but rather are offset
along the sprocket such that the teeth 12 of the first series
14 extend between the drive links 24 of the first series
34 and the teeth 12 of the second series 16 extend be-
tween the drive links 24 of the second series 44 as the
back side 40 of the chain 20 wraps around sprocket 10.
The faces 18 of the sprocket teeth 12 are adjacent to the
back flanks 58 of the drive links 24.

[0046] The sprocket teeth 12 extend into the back side
40 of the chain 20 at a distance that is only half the length
of the drive links 24 by alternately extending between
drive links 24 of the first series 34 and second series 44.
Thus, the sprocket 10 engages the back side 40 of the
chain 20 at single tooth spacing, and reduces the chordal
fall motion associated with back-driven silent chain ap-
plications. Engagement of single tooth spacing also re-
duces the inefficiency and problems of wear of other com-
ponents, such as chain guides, associated with the use
of a shoulder in some applications.

[0047] While the previous discussion pertains to the
use of a chain according to the present invention for back
driving an inverted tooth silent chain, other embodiments
ofthe presentinvention may be used in other applications
involving frontand back driving, or only front driving. More
drive links may be included in each row of links. Rather
than a single group of side-by-side links or shown by
Figs. 6 and 7, a row could include additional groups of
drive links that are separated from the group of drive links
shown by Figs. 6 and 7 in a lateral direction away from
the guide link. In that case, each interleaved series would
include one or more groups of drive links that would be
interleaved between groups of drive links of adjacent
rows of links. Further, the front and back sides of the
drive links may be substantially identical, or any other
properly meshing configuration.

[0048] Figure 10 illustrates an alternate embodiment
of the present invention featuring drive links 80 with sub-
stantially identical front and back sides. As shown in Fig.
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11, the drive link 80 comprises a front surface 82 adjacent
to two front flanks 84. Opposite the front surface 82 of
the drive link 80 is a back surface 86. Adjacent to the
back surface 86 at either end along the chain direction
are back flanks 88. Drive link 90 also defines two aper-
tures 90 that are sized to receive pivot members, such
as pins. In the embodiment illustrated, the front and back
sides of drive link 80 are symmetric about a line including
the center points of the two apertures 90. Thus, a chain
comprised of drive links 80 (which have substantially
identical front and back sides) could be wrapped about
similar sprockets, such as sprocket 10 of Fig. 5, for both
front and back driving.

[0049] The drive link 80 does not have a crotch or cut-
out typical of inverted teeth. Eliminating the cutout in-
creases the strength and stiffness of the link and allows
a reduction in mass for comparable load carrying capa-
bilities. By using such a design with a offset tooth sprocket
(such as shown in Fig. 5) and alternating guide links
which facilitate a more uniformly stiff chain, an efficient
chain is provided that does not experience the chordal
fall associated with double tooth spacing.

[0050] While the invention has been described in con-
nection with preferred embodiments, it will be understood
that those embodiments are not the limit of the invention.
Rather, the invention covers all alternatives, modifica-
tions, and equivalents within the spirit and scope of the
invention as defined by the appended claims.

Claims

1. A power transmission chain having a front side (38)
for driving a front side drive sprocket and a backside
(40) for driving a backside drive sprocket; the chain
comprising:

a first series (34) of links (24)comprising a plu-
rality rows (36) of links positioned adjacent to
each other and separated along a chain direc-
tion, the rows of the first series of links including:

a guide link (22) and a drive link (24), the
guide link (22) separated from the drive link
(24) in afirst lateral direction that is perpen-
dicular to the chain direction, and the guide
link (22) and the drive link (24) being sub-
stantially the same length along the chain
direction;

a second series (44) of links comprising a
plurality rows (46) of links positioned adja-
cent to each other and separated along a
chain direction, the rows (46) of the second
series (44) of links including a drive link (24);
the drive links (24) of the first and second
series (34, 44) comprising two front side
chain teeth (52) extending from the drive
link (24) along the front side (38) of the chain
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in a direction that is perpendicular to the
chain direction and also perpendicular to
the first and second lateral directions, the
two front side chain teeth (52) being adja-
cent to each other along the chain direction,
and the two front side chain teeth defining
a region between the two front side chain
teeth to accept a front side drive sprocket
tooth,

the guide links (22) of the rows (36) of the
first series (34) extending adjacent to the
region between the two front side chain
teeth (52) of the drive links (24),

the rows (36) of the first series (34) of links
being separated along the chain direction
by a distance that s less than a length along
the chain direction of the links (24) of the
second series (44),

the rows (46) of the second series (44) of
links being separated along the chain direc-
tion by a distance that is less than a length
along the chain direction of the links (22,24)
of the first series (34);

the first series (34) of links and the second
series (44) of links being interleaved along
the chain direction so that a row of links (46)
of the second series is positioned between
and extending adjacent to links of adjacent
rows (36) of the first series and a row of links
(36) of the first series (34) is positioned be-
tween and extending adjacent to links (24)
of adjacent rows of the second series (44),
the drive link (24) of each interleaved row
of the second series (44) extending be-
tween the drive link (24) and guide link (22)
of each row of the first series (34) adjacent
to the drive link (24) of the row (46) of the
second series;

each row (36) of links of the first series (34)
being pivotally connected to each row (46)
of links of the second series (44) interleaved
with the row (36) of links of the first series
(34) at locations near the ends of the links
(22, 24) of the first series (34) along the
chaindirection where the adjacent rows (36,
46) of the first series (34) of links and the
second series (36) of links are interleaved;
and

each row (46) of links of the second series
(44) being pivotally connected to each row
(36) of links of the first series (34) inter-
leaved with the row (46) of the second series
(44) at locations near the ends of the links
(24) of the second series along the chain
direction where the adjacent rows (36, 46)
of the first series (34) of links and second
series (44) of links are interleaved;
characterized in that:-
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the rows (46) of the second series (44)
of links each include a guide link (22)
separated from the drive link in a sec-
ond lateral direction that is perpendic-
ular to the chain direction and opposite
the first lateral direction, the guide link
(24) and the drive link being substan-
tially the same length along the chain
direction;

the drive link (24) of each interleaved
row (36) of the first series (34) extends
between the drive link (24) and guide
link of each row (46) of the second se-
ries (44) adjacent to the drive link (24)
of the row (36) of the first series (34);
the guide links (22) of the rows (46) of
the second series (44) extending adja-
centto the region between the two front
side chain teeth (52) of the drive links
(24);

separations along the chain direction
between ends of drive links (24) of ad-
jacent rows (36) of the first series (34)
of links are adjacent to the drive links
(24) of the second series (44) of links
and separations along the chain direc-
tion between ends of drive links (24) of
adjacentrows (46) of the second series
(44) of links are adjacent to the drive
links (24) of the first series (34) of links
and the guide links (22) of alternate
rows (36, 46) along the chain direction
are positioned on alternate lateral sides
of the power transmission chain; and
the drive links (24) of the first and sec-
ond series of links define a backside
surface opposite the two front side
chain teeth (52), the backside surface
including two back side drive flanks (58)
facing at least in part along the chain
direction, one backside drive flank (58)
being disposed at a first end of the drive
link (24) along the chain direction and
another backside drive flank (58) being
disposed at a second end of the drive
link (24) opposite the first end along the
chain direction.

2. A power transmission chain according to claim 1,
wherein the interleaved links (22, 24) of each row
(36, 46) form apertures (50, 62) that are aligned in
the lateral directions and the interleaved links are
pivotally connected by pins (26) extending through
the aligned apertures.

3. A power transmission chain according to claim 1 or
2, wherein the guide links (22) and the drive links
(24) provide uniform stiffness along the chain.
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A power transmission chain according to any one of
claims 1 to 3, wherein the rows (36, 46) of links in-
clude a plurality of drive links (24).

A multi-sprocket power transmission system having
power transmission chain, the system comprising

a backside drive sprocket (10) having sprocket teeth
(12) extending radially outwardly from an outer sur-
face of the backside drive sprocket, the sprocket
teeth (12) being arranged in a first series (14) and a
second series (16) of sprocket teeth disposed
around a circumference of the backside drive sprock-
et, with the first series of sprocket teeth and the sec-
ond series of sprocket teeth being generally perpen-
dicularly offset from each other;

a power transmission chain (20) having a first series
(34) of drive links (24) and a second series of drive
links (24), the first and second series of drive links
(24) are laterally adjacently interleaved and pivotally
connected, each drive link (24) of each series of drive
links is positioned adjacent to two drive links of a
laterally adjacent series of drive links, one drive link
(24) being disposed at each opposite end of the re-
spective drive link along a chain direction thereof;
the drive links (24) define a front side (38) of the
power transmission chain (40) and a backside (40)
of the power transmission chain, the front side of a
drive link is located on a front side of the chain and
comprises two front side chain teeth (52) for meshing
with a front side drive sprocket, the backside of a
drive link (24) is located on a backside of the chain
and comprises backside flanks (58) at opposite ends
of the backside of the drive link along the chain di-
rection, the backside of the drive link being config-
ured to cooperate with a sprocket tooth (12) of a se-
ries of sprocket teeth of the backside drive sprocket,
characterized in that

the chain (20) has a guide link (22) laterally adjacent
to and separated from each of the drive links (24),
so that an interleaved and drive link (24) is disposed
between and adjacent to the guide link (22) and drive
link (24) at each opposite end of the drive link (24)
along the chain direction; and

each sprocket tooth (12) of each series (14, 16) of
sprocket teeth is separated from adjacent sprocket
teeth of the same series to accept a drive link (24)
of the power transmission chain (20) between adja-
cent sprocket teeth,

the power transmission chain (20) engaging the
backside sprocket (10) positioning the drive links
(24) of the first series (34) of drive links (24) between
adjacent teeth (12) of the first series (14) of sprocket
teeth (12) and engaging surfaces of adjacent teeth
(12) of the sprocket at the backside flanks (58) at the
opposite ends of the drive link (24), and positioning
drive links (24) of the second series (44) of drive links
(24) between adjacent teeth (12) the second series
(16) of sprocket teeth (12)and engaging surfaces of
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adjacent teeth at the backside flanks (58) at the op-
posite ends of the drive link.

6. The power transmission system of claim 5, wherein
the chain (20) further comprises pins (26) pivotally
connecting interleaved drive links (24) and guide
links (22).

Patentanspriiche

1. Kraftibertragungskette mit einer Vorderseite (38)

zum Antreiben eines vorderseitigen Antriebsketten-
rades und einer Rickseite (40) zum Antreiben eines
ruckseitigen Antriebskettenrades; wobei die Kette
Folgendes aufweist:

eine erste Serie (34) von Kettengliedern (24),
die mehrere Reihen (36) von Kettengliedern auf-
weist, die nebeneinander angeordnet sind und
entlang einer Kettenrichtung voneinander ge-
trennt sind, wobei die Reihen der ersten Serie
von Kettengliedern Folgendes aufweisen:

ein Fihrungsglied (22) und ein Antriebs-
glied (24), wobei das Fihrungsglied (22)
von dem Antriebsglied (24) in einer ersten
seitlichen Richtung getrennt ist, die senk-
recht zu der Kettenrichtung verlauft, und
das Fihrungsglied (22) und das Antriebs-
glied (24) im Wesentlichen die gleiche Lan-
ge entlang der Kettenrichtung aufweisen;
eine zweite Serie (44) von Kettengliedern,
die mehrere Reihen (46) von Kettengliedern
aufweist, die nebeneinander angeordnet
sind und entlang einer Kettenrichtung von-
einander getrennt sind, wobei die Reihen
(46) der zweiten Serie (44) von Kettenglie-
dern ein Antriebsglied (24) enthalten;
wobei die Antriebsglieder (24) der ersten
und der zweiten Serie (34, 44) zwei vorder-
seitige Kettenzahne (52) aufweisen, die
sich von dem Antriebsglied (24) entlang der
Vorderseite (38) der Kette in einer Richtung
erstrecken, die senkrecht zu der Kettenrich-
tung und ebenfalls senkrecht zu der ersten
und der zweiten seitlichen Richtung ver-
lauft, wobei die zwei vorderseitigen Ketten-
zahne (52) entlang der Kettenrichtung ne-
beneinander angeordnet sind und die zwei
vorderseitigen Kettenzdhne eine Region
zwischen den zwei vorderseitigen Ketten-
zadhnen definieren, um einen Zahn eines
vorderseitigen Antriebskettenrades aufzu-
nehmen,

wobei sich die Fuhrungsglieder (22) der
Reihen (36) der ersten Serie (34) neben der
Region zwischen den zwei vorderseitigen
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Kettenzéhnen (52) der Antriebsglieder (24)
erstrecken,

wobei die Reihen (36) der ersten Serie (34)
von Kettengliedern entlang der Kettenrich-
tung um eine Distanz voneinander getrennt
sind, die geringer ist als eine Lange entlang
der Kettenrichtung der Kettenglieder (24)
der zweiten Serie (44),

wobei die Reihen (46) der zweiten Serie
(44) von Kettengliedern entlang der Ketten-
richtung um eine Distanz voneinander ge-
trennt sind, die geringer ist als eine Lénge
entlang der Kettenrichtung der Kettenglie-
der (22, 24) der ersten Serie (34);

wobei die erste Serie (34) von Kettenglie-
dern und die zweite Serie (44) von Ketten-
gliedern entlang der Kettenrichtung so mit-
einander verschachtelt sind, dass eine Rei-
he von Kettengliedern (46) der zweiten Se-
rie zwischen Kettengliedern benachbarter
Reihen (36) der ersten Serie angeordnet ist
und sich neben Kettengliedern benachbar-
ter Reihen (36) der ersten Serie erstreckt
und eine Reihe von Kettengliedern (36) der
ersten Serie (34) zwischen Kettengliedern
(24) benachbarter Reihen der zweiten Serie
(44) angeordnet ist und sich neben Ketten-
gliedern (24) benachbarter Reihen der
zweiten Serie (44) erstreckt,

wobei sich das Antriebsglied (24) jeder ver-
schachtelten Reihe der zweiten Serie (44)
zwischen dem Antriebsglied (24) und dem
Flihrungsglied (22) jeder Reihe der ersten
Serie (34) neben dem Antriebsglied (24) der
Reihe (46) der zweiten Serie erstreckt;
wobei jede Reihe (36) von Kettengliedern
der ersten Serie (34) schwenkbar mit jeder
Reihe (46) von Kettengliedern der zweiten
Serie (44), die mit der Reihe (36) von Ket-
tengliedern der ersten Serie (34) ver-
schachtelt ist, an Stellen nahe den Enden
der Kettenglieder (22, 24) der ersten Serie
(34) entlang der Kettenrichtung, wo die be-
nachbarten Reihen (36, 46) derersten Serie
(34) von Kettengliedern und der zweiten Se-
rie (36) von Kettengliedern miteinander ver-
schachtelt sind, verbunden ist; und

wobei jede Reihe (46) von Kettengliedern
der zweiten Serie (44) schwenkbar mit jeder
Reihe (36) von Kettengliedern der ersten
Serie (34), die mit der Reihe (46) der zwei-
ten Serie (44) verschachtelt ist, an Stellen
nahe den Enden der Kettenglieder (24) der
zweiten Serie entlang der Kettenrichtung,
wo die benachbarten Reihen (36, 46) der
ersten Serie (34) von Kettengliedern und
der zweiten Serie (44) von Kettengliedern
miteinander verschachtelt sind, verbunden

10

15

20

25

30

35

40

45

50

55

11

20

ist;
dadurch gekennzeichnet, dass:

die Reihen (46) der zweiten Serie (44)
von Kettengliedern jeweils ein Fih-
rungsglied (22) enthalten, das von dem
Antriebsglied in einer zweiten seitli-
chen Richtung getrennt ist, die senk-
rechtzu der Kettenrichtung verlauftund
der ersten seitlichen Richtung entge-
gengesetzt ist, wobei das Fihrungs-
glied (24) und das Antriebsglied im We-
sentlichen die gleiche Lange entlang
der Kettenrichtung aufweisen;

sich das Antriebsglied (24) jeder ver-
schachtelten Reihe (36) der ersten Se-
rie (34) zwischen dem Antriebsglied
(24) und dem Fiihrungsglied jeder Rei-
he (46) der zweiten Serie (44) neben
dem Antriebsglied (24) der Reihe (36)
der ersten Serie (34) erstreckt;

sich die Flihrungsglieder (22) der Rei-
hen (46) der zweiten Serie (44) neben
der Region zwischen den zwei vorder-
seitigen Kettenzédhnen (52) der An-
triebsglieder (24) erstrecken;
Trennungen entlang der Kettenrich-
tung zwischen Enden von Antriebsglie-
dern (24) benachbarter Reihen (36) der
ersten Serie (34) von Kettengliedern
neben den Antriebsgliedern (24) der
zweiten Serie (44) von Kettengliedern
angeordnet sind und Trennungen ent-
lang der Kettenrichtung zwischen En-
den von Antriebsgliedern (24) benach-
barter Reihen (46) der zweiten Serie
(44) von Kettengliedern neben den An-
triebsgliedern (24) der ersten Serie (34)
von Kettengliedern angeordnet sind
und die Fuhrungsglieder (22) abwech-
selnder Reihen (36, 46) entlang der
Kettenrichtung auf abwechselnden
seitlichen Seiten der Kraftibertra-
gungskette angeordnet sind; und

die Antriebsglieder (24) der ersten und
der zweiten Serie von Kettengliedern
eine Ruckseite gegenuber den zwei
vorderseitigen Kettenzahnen (52) defi-
nieren, wobei die Riickseite zwei riick-
seitige Antriebsflanken (58) enthalt, die
mindestens teilweise entlang der Ket-
tenrichtung weisen, wobei eine rick-
seitige Antriebsflanke (58) an einem er-
sten Ende des Antriebsgliedes (24) ent-
lang der Kettenrichtung angeordnet ist
und eine andere rickseitige Antriebs-
flanke (58) an einem zweiten Ende des
Antriebsgliedes (24), das dem ersten
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Ende entgegengesetzt ist, entlang der
Kettenrichtung angeordnet ist.

Kraftubertragungskette nach Anspruch 1, wobei die
verschachtelten Kettenglieder (22, 24) jeder Reihe
(36, 46) Offnungen (50, 62) bilden, die in den seitli-
chen Richtungen aufeinander ausgerichtet sind, und
die verschachtelten Kettenglieder durch Stifte (26),
die sich durch die aufeinander ausgerichteten Off-
nungen hindurch erstrecken, schwenkbar miteinan-
der verbunden sind.

Kraftibertragungskette nach Anspruch 1 oder 2, wo-
bei die Flihrungsglieder (22) und die Antriebsglieder
(24) eine gleichbleibende Steifigkeit entlang der Ket-
te bereitstellen.

Kraftibertragungskette nach einem der Anspriiche
1 bis 3, wobei die Reihen (36, 46) von Kettengliedern
mehrere Antriebsglieder (24) enthalten.

Kraftibertragungssystem mit mehreren Kettenra-
dern und mit einer Kraftlibertragungskette, wobei
das System Folgendes aufweist:

ein riickseitiges Antriebskettenrad (10) mit Ket-
tenradzahnen (12), die sich von einer AulRenfla-
che des riickseitigen Antriebskettenrades radial
nach auf3en erstrecken, wobei die Kettenrad-
zahne (12) in einer ersten Serie (14) und einer
zweiten Serie (16) von Kettenradzahnen ange-
ordnet sind, die um einen Umfang des ricksei-
tigen Antriebskettenrades herum angeordnet
sind, wobei die erste Serie von Kettenradzah-
nen und die zweite Serie von Kettenradzahnen
allgemein senkrecht voneinander versetzt sind;
eine Kraftlibertragungskette (20) mit einer er-
sten Serie (34) von Antriebsgliedern (24) und
einer zweiten Serie von Antriebsgliedern (24),
wobei die erste und die zweite Serie von An-
triebsgliedern (24) seitlich nebeneinander ver-
schachtelt sind und schwenkbar miteinander
verbunden sind, wobei jedes Antriebsglied (24)
jeder Serie von Antriebsgliedern neben zwei An-
triebsgliedern einer seitlich benachbarten Serie
von Antriebsgliedern angeordnet ist, wobei ein
Antriebsglied (24) an jedem entgegengesetzten
Ende des jeweiligen Antriebsgliedes entlang
seiner Kettenrichtung angeordnet ist;

wobei die Antriebsglieder (24) eine Vorderseite
(38) der Kraftlibertragungskette (40) und eine
Ruckseite (40) der Kraftlibertragungskette defi-
nieren, wobei sich die Vorderseite eines An-
triebsgliedes auf einer Vorderseite der Kette be-
findet und zwei vorderseitige Kettenzahne (52)
aufweist, um sich mit einem vorderseitigen An-
triebskettenrad zu verzahnen, wobei sich die
Ruckseite eines Antriebsgliedes (24) auf einer
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Rickseite der Kette befindet und riickseitige
Flanken (58) an entgegengesetzten Enden der
Ruckseite des Antriebsgliedes entlang der Ket-
tenrichtung aufweist, wobei die Rickseite des
Antriebsgliedes daflr konfiguriert ist, mit einem
Kettenradzahn (12) einer Serie von Kettenrad-
zéhnen des rickseitigen Antriebskettenrades
zusammenzuwirken,

dadurch gekennzeichnet, dass

die Kette (20) ein Fiihrungsglied (22) aufweist,
das seitlich neben jedem der Antriebsglieder
(24) und von jedem der Antriebsglieder (24) ge-
trennt angeordnet ist, dergestalt, dass ein ver-
schachteltes und Antriebsglied (24) zwischen
und neben dem Fuhrungsglied (22) und An-
triebsglied (24) an jedem entgegengesetzten
Ende des Antriebsgliedes (24) entlang der Ket-
tenrichtung angeordnet ist; und

jeder Kettenradzahn (12) jeder Serie (14, 16)
von Kettenradzdhnen von benachbarten Ket-
tenradz&hnen derselben Serie getrennt ist, um
ein Antriebsglied (24) der Kraftibertragungsket-
te (20) zwischen benachbarten Kettenradzah-
nen aufzunehmen,

wobei die Kraftlibertragungskette (20) das riick-
seitige Kettenrad (10) in Eingriff nimmt und die
Antriebsglieder (24) der ersten Serie (34) von
Antriebsgliedern (24) zwischen benachbarten
Zahnen (12) der ersten Serie (14) von Ketten-
radzdhnen (12) positioniert und Flachen be-
nachbarter Zéhne (12) des Kettenrades an den
rickseitigen Flanken (58) an den entgegenge-
setzten Enden des Antriebsgliedes (24) in Ein-
griff nimmt und Antriebsglieder (24) der zweiten
Serie (44) von Antriebsgliedern (24) zwischen
benachbarten Zahnen (12) der zweiten Serie
(16) von Kettenradzahnen (12) positioniert und
Flachen benachbarter Zédhne an den rickseiti-
gen Flanken (58) an den entgegengesetzten
Enden des Antriebsgliedes in Eingriff nimmt.

Kraftlibertragungssystem nach Anspruch 5, wobei
die Kette (20) des Weiteren Stifte (26) aufweist, wel-
che die verschachtelten Antriebsglieder (24) und
FUhrungsglieder (22) schwenkbar miteinander ver-
binden.

Revendications

Chaine de transmission de puissance présentant un
devant (38) congu pour entrainer un pignon d’entrai-
nement de devant et un dos (40) congu pour entrai-
ner un pignon d’entrainement de dos, la chaine
comprenant :

une premiére série (34) de maillons (24) com-
prenant une pluralit¢ de rangées (36) de
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maillons occupant des positions adjacentes les
unes aux autres et séparées dans une direction
de la chaine, les rangées de la premiére série
de maillons comportant :

un maillon de guidage (22) et un maillon
d’entrainement (24), le maillon de guidage
(22) étant séparé du maillon d’entrainement
(24) dans une premiére direction latérale
perpendiculaire a la direction de la chaine,
et le maillon de guidage (22) et le maillon
d’entrainement (24) présentant sensible-
ment la méme longueur dans la direction de
la chaine ;

une deuxieme série (44) de maillons com-
prenant une pluralité de rangées (46) de
maillons occupant des positions adjacentes
les unes aux autres et séparées dans une
direction de la chaine, les rangées (46) de
la deuxieme série (44) de maillons compor-
tant un maillon d’entrainement (24) ;

les maillons d’entrainement (24) des pre-
miére et deuxieme séries (34, 44) compre-
nant deux dents de chaine de devant (52)
qui s’étendent du maillon d’entrainement
(24)le long du devant (38) de lachaine dans
une direction perpendiculaire a la direction
de la chaine et aussi perpendiculaire aux
premiére et deuxiéme directions latérales,
les deux dents de chaine de devant (52)
étant adjacentes I'une a I'autre dans la di-
rection de la chaine, et les deux dents de
chaine de devant définissant entre elles une
région destinée a recevoir une dent de pi-
gnon d’entrainement de devant,

les maillons de guidage (22) des rangées
(36) de la premiére série (34) s’étendant en
position adjacente alarégion entre les deux
dents de chaine de devant (52) des maillons
d’entrainement (24),

les rangées (36) de la premiére série (34)
de maillons étant séparées dans la direction
de la chaine d’une distance inférieure a une
longueur, dans ladirection de la chaine, des
maillons (24) de la deuxieme série (44),
les rangées (46) de la deuxiéme série (44)
de maillons étant séparées dans la direction
de la chaine d’une distance inférieure a une
longueur, dans la direction de la chaine, des
maillons (22, 24) de la premiére série (34) ;
la premiére série (34) de maillons et la
deuxieme série (44) de maillons étant im-
briguées dans la direction de la chaine de
fagon a ce qu’une rangée de maillons (46)
de la deuxiéme série soit positionnée entre,
et s’étende en position adjacente a, des
maillons de rangées adjacentes (36) de la
premiére série, et a ce qu'une rangée de
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24

maillons (36) de la premiéere série (34) soit
positionnée entre, et s’étende en position
adjacente a, des maillons (24) de rangées
adjacentes de la deuxiéme série (44),

le maillon d’entrainement (24) de chaque
rangée imbriquée de la deuxieéme série (44)
s’étendant entre le maillon d’entrainement
(24) etle maillon de guidage (22) de chaque
rangée de la premiéere série (34) adjacent
au maillon d’entrainement (24) de larangée
(46) de la deuxiéme série ;

chaque rangée (36) de maillons de la pre-
miére série (34) étant articulée sur chaque
rangée (46) de maillons de la deuxiéme sé-
rie (44) imbriquée avec la rangée (36) de
maillons de la premiére série (34) a des em-
placements proches des extrémités des
maillons (22, 24) de la premiére série (34)
dansladirectiondelachaine oulesrangées
adjacentes (36, 46) de la premiére série (34)
de maillons et de la deuxieme série (36) de
maillons sont imbriquées ; et

chaque rangée (46) de maillons de la
deuxieme série (44) étant articulée sur cha-
que rangée (36) de maillons de la premiére
série (34) imbriquée avec la rangée (46) de
la deuxiéme série (44) a des emplacements
proches des extrémités des maillons (24)
de la deuxieme série dans la direction de la
chaine ou les rangées adjacentes (36, 46)
de la premiére série (34) de maillons et de
la deuxiéme série (44) de maillons sont
imbriquées ;

caractérisée en ce que : -

les rangées (46) de la deuxiéme série
(44) de maillons comportent chacune
un maillon de guidage (22) séparé du
maillon d’entrailnement dans une
deuxiéme direction latérale perpendi-
culaire a la direction de la chaine et op-
posée a la premiére direction latérale,
le maillon de guidage (24) et le maillon
d’entrainement présentant sensible-
ment la méme longueur dans la direc-
tion de la chaine ;

le maillon d’entrainement (24) de cha-
que rangée imbriquée (36) de la pre-
miére série (34) s’étend entre le maillon
d’entrainement (24) et le maillon de gui-
dage de chaque rangée (46) de la
deuxieme série (44) adjacent au
maillon d’entrainement (24) de la ran-
gée (36) de la premiére série (34) ;
les maillons de guidage (22) des ran-
gées (46) de la deuxiéeme série (44)
s’étendent en position adjacente a la
région entre les deux dents de chaine
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de devant (52) des maillons d’entraine-
ment (24) ;

des séparations dans la direction de la
chaine entre des extrémités de
maillons d’entrainement (24) de ran-
gées adjacentes (36) de la premiere sé-
rie (34) de maillons sontadjacentes aux
maillons d’entrainement (24) de la
deuxieme série (44) de maillons, etdes
séparations dans la direction de la chai-
ne entre des extrémités de maillons
d’entrainement (24) de rangées adja-
centes (46) de la deuxiéme série (44)
de maillons sont adjacentes aux
maillons d’entrainement (24) de la pre-
miere série (34) de maillons, et les
maillons de guidage (22) de rangées
alternées (36, 46) dans la direction de
la chaine sont positionnés sur des c6-
tés latéraux alternés de la chaine de
transmission de puissance ; et

les maillons d’entrainement (24) des
premiére et deuxiéme séries de
maillons définissent une surface de dos
opposée aux deux dents de chaine de
devant (52), la surface de dos compor-
tant deux flancs d’entrainement de dos
(58) au moins partiellement en regard
dans la direction de la chaine, un flanc
d’entrainement de dos (58) étant dis-
posé a une premiére extrémité du
maillon d’entrainement (24) dans la di-
rection de la chaine, et un autre flanc
d’entrainement de dos (58) étant dis-
posé a une deuxieme extrémité du
maillon d’entrainement (24) opposée a
la premiére extrémité dans la direction
de la chaine.

Chaine de transmission de puissance selon la re-
vendication 1, les maillonsimbriqués (22, 24) de cha-
que rangée (36, 46) formant des ouvertures (50, 62)
alignées dans les directions latérales, et les maillons
imbriqués étant articulés par des broches (26)
s’étendant a travers les ouvertures alignées.

Chaine de transmission de puissance selon la re-
vendication 1 ou 2, les maillons de guidage (22) et
les maillons d’entrainement (24) procurant une rigi-
dité uniforme le long de la chaine.

Chaine de transmission de puissance selon l'une
quelconque des revendications 1 a 3, les rangées
(36, 46) de maillons comportant une pluralité de
maillons d’entrainement (24).

Systéeme de transmission de puissance a pignons
multiples avec chaine de transmission de puissance,
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le systéme comprenant :

un pignon d’entrainement de dos (10) compor-
tant des dents de pignon (12) s’étendant radia-
lement vers 'extérieur depuis une surface exté-
rieure du pignon d’entrainement de dos, les
dents de pignon (12) étantagencées en une pre-
miére série (14) et une deuxiéme série (16) de
dents de pignon disposées sur une circonféren-
ce du pignon d’entrainement de dos, la premiere
série de dents de pignon et la deuxiéme série
de dents de pignon étant décalées générale-
ment perpendiculairement 'une par rapport a
'autre ;

une chaine de transmission de puissance (20)
comportant une premiere série (34) de maillons
d’entrainement (24) et une deuxiéme série de
maillons d’entrainement (24), les premiere et
deuxiéme séries de maillons d’entrainement
(24) étant imbriquées de fagon latéralement ad-
jacente et articulées, chaque maillon d’entrai-
nement (24) de chaque série de maillons d’en-
trainement occupant une position adjacente a
deux maillons d’entrainement d’une série laté-
ralement adjacente de maillons d’entrainement,
un maillon d’entrainement (24) étant disposé a
chaque extrémité opposée du maillon d’entrai-
nement respectif dans une direction de la
chaine ;

les maillons d’entrainement (24) définissent un
devant (38) de la chaine de transmission de
puissance (40) et un dos (40) de la chaine de
transmission de puissance, le devant d’'un
maillon d’entrainement étant situé sur un devant
de la chaine et comprenant deux dents de chai-
ne de devant (52) destinées a veniren prise avec
un pignon d’entrainement de devant, le dos d’'un
maillon d’entrainement (24) étant situé sur un
dos de la chaine et comprenant des flancs de
dos (58) a des extrémités opposées du dos du
maillon d’entrainement dans la direction de la
chaine, le dos du maillon d’entrainement étant
configuré pour coopérer avec une dent de pi-
gnon (12) d’une série de dents de pignon du
pignon d’entrainement de dos,

caractérisé en ce que

la chaine (20) comprend un maillon de guidage
(22) latéralement adjacent a, et séparé de, cha-
cun des maillons d’entrainement (24), de telle
sorte qu'un maillon d’entrainement imbriqué
(24) soit disposé de fagon adjacente entre le
maillon de guidage (22) et le maillon d’entraine-
ment (24) a chaque extrémité opposée du
maillon d’entrainement (24) dans la direction de
la chaine ; et

chaque dentde pignon (12) de chaque série (14,
16) de dents de pignon est séparée de dents de
pignon adjacentes de la méme série pour per-
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mettre la réception d’'un maillon d’entrainement
(24) de la chaine de transmission de puissance

(20) entre des dents de pignon adjacentes,

la chaine de transmission de puissance (20)
vient en prise avec le pignon de dos (10) enpo- &
sitionnant les maillons d’entrainement (24) de

la premiére série (34) de maillons d’entraine-
ment (24) entre des dents adjacentes (12) de la
premiére série (14) de dents de pignon (12) et

en venant en prise avec des surfaces de dents 10
adjacentes (12) du pignon au niveau des flancs

de dos (58) aux extrémités opposées du maillon
d’entrainement (24), et en positionnant les
maillons d’entrainement (24) de la deuxieme sé-

rie (44) de maillons d’entrainement (24) entre 15
des dents adjacentes (12) de la deuxiéme série

(16) de dents de pignon (12) et en venant en
prise avec des surfaces de dents adjacentes au
niveau des flancs de dos (58) aux extrémités
opposées du maillon d’entrainement. 20

Systéme de transmission de puissance selon la re-
vendication 5, la chaine (20) comprenant en outre
des broches (26) articulant des maillons d’entraine-
ment (24) et des maillons de guidage (22) imbriqués. 256
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