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1
IDLER SPROCKET LUBRICATION
ASSEMBLY AND METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit under 35 U.S.C. §119
(e) of U.S. Provisional Patent Application No. 61/864,160,
filed Aug. 9, 2013.

FIELD OF THE INVENTION

The present invention relates to chain drive sprocket
assemblies, more specifically to the lubrication of chain drive
sprocket assemblies, and still more specifically to the con-
tinuous lubrication of chain sprocket assemblies and their
bearings.

BACKGROUND OF THE INVENTION

Chain drives are used in association with vehicle engines to
drive such ancillary components as valve lifters. Often, chain
drive assemblies are designed to capture dripping and/or
splashing oil from the engine oil sump for lubrication of those
assemblies. However, where splash or drips from the engine
sump are insufficient and/or where bearings are too far away
from the engine, the bearings may be deprived of adequate
lubricating oil. In addition, the structure of the chain drive
assembly or the presence of assembly components such as
seals or assembly retention features may block oil from
reaching the bearings.

Pump systems, either separate pumps used with the chain
drive assemblies or those diverting oil from the engine pump
to the chain drive assembly may be used to provide the nec-
essary quantity of oil to the assembly. However, these systems
add to the overall cost of the vehicle and can increase the
complexity of the design, e.g. in fitting additional compo-
nents into the engine compartment.

Thus, there is a need in the field to provide an inexpensive
method and apparatus to adequately lubricate chain drive
sprocket assemblies used with engines in vehicles.

SUMMARY OF THE INVENTION

The invention broadly comprises a chain drive sprocket
assembly for an engine comprising a chain drive sprocket
shell having a first sprocket end and a second sprocket end and
including at least one idler chain sprocket, an idler shaft
having a first shaft end, a second shaft end, and a central bore
extending a longitudinal length of the idler shaft, a plurality of
bearings positioned in a bearing space between the chain
drive sprocket shell and the idler shaft, a washer functionally
attached to the first end of the idler shaft, an accumulator
channel shaped into the washer and, a receiving orifice
formed in the idler shaft and aligned with the accumulator
channel, wherein lubricating oil from the engine accumulates
onto the accumulator channel and flows into the receiving
orifice.

In a preferred embodiment, accumulator channel is
inclined toward the receiving orifice and a plurality of exit
grooves are positioned at the first and second ends of the chain
drive sprocket shell.

One object of the invention is to provide a structure and
method for lubricating the chain sprocket assembly when the
bearings are axially displaced from the engine sump.
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A second object of the invention is to direct a flow of
lubricating oil to the bearings when oil splash from the engine
sump is insufficient.

A third object of the invention is to supply a device to
enable the discharge of lubricating oil from a chain sprocket
assembly under pressure.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The nature and mode of the operation of the present inven-
tion will now be more fully described in the following
detailed description of the invention taken with the accompa-
nying drawing Figures, in which:

FIG. 1 is a cross section view of the chain sprocket assem-
bly of the present invention;

FIG. 2 is a side perspective view of the one end of the chain
sprocket shell showing angular radial exit grooves; and,

FIG. 3 is a cross section view of the chain sprocket assem-
bly depicting the flow of lubricating oil through the assembly.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

At the outset, it should be appreciated that like drawing
numbers on different drawing views identity identical struc-
tural elements of the invention. It also should be appreciated
that figure proportions and angles are not always to scale in
order to clearly portray the attributes of the present invention.

While the present invention is described with respect to
what is presently considered to be the preferred embodi-
ments, it is understood that the invention is not limited to the
disclosed embodiments. The present invention is intended to
cover various modifications and equivalent arrangements
included within the spirit and scope of the appended drawings
and claims.

Furthermore, it is understood that this invention is not
limited to the particular methodology, materials and modifi-
cations described and as such may, of course, vary. It is also
understood that the terminology used herein is for the purpose
of describing particular aspects only, and is not intended to
limit the scope of the present invention as claimed

Unless defined otherwise, all technical and scientific terms
used herein have the same meaning as commonly understood
to one of ordinary skill in the art to which this invention
belongs. It should be appreciated that the term “substantially™
is synonymous with terms such as “nearly”, “very nearly”,
“about”, “approximately”, “around”, “bordering on”, “close
t0”, “essentially”, “in the neighborhood of”, “in the vicinity
of”, etc., and such terms may be used interchangeably as
appearing in the specification and claims. It should be appre-
ciated that the term “proximate” is synonymous with terms
such as “nearby”, “close”, “adjacent”, ‘“neighboring”,
“immediate”, “adjoining”, etc., and such terms may be used
interchangeably as appearing in the specification and claims.
Although any methods, devices or materials similar or
equivalent to those described herein can be used in the prac-
tice or testing of the invention, the preferred methods,
devices, and materials are now described.

Adverting to the drawings, FIG. 1 is a cross section view of
chain sprocket assembly 10 (“assembly 10”) of the present
invention. Assembly 10 includes at least chain sprocket shell
12 (“sprocket shell 12”), idler shaft 20, and washer 30.
Sprocket shell 12 includes first sprocket end 14, second
sprocket end 16, and at least one chain sprocket. In the
embodiment shown, sprocket shell 12 includes three chain
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sprockets 18a, 185, and 18c¢. Sprocket shell 12 also includes
exit grooves 13a and 135 at first sprocket end 14 and second
sprocket end 16, respectively.

Chain drive sprocket shell 12 is seen wrapped around idler
shaft 20. Put another way, idler shaft 20 is nested inside
sprocket shell 12, but with second idler end 22 axially exter-
nal to second sprocket end 16. By axially external is meant
that second idler end 22 at least partially covers second
sprocket end 16. Exit grooves 13a and 135 may be formed by
both first sprocket end 14 and second sprocket end 16. First
idler end 24 extends beyond first sprocket end 14. Central
bore 26 extends the longitudinal length of idler shaft 20. At
least one transverse groove 28 extends through the sides of a
middle portion of the longitudinal length of idler shaft 20. By
middle is meant a portion more proximate to the midpoint of
the longitudinal length of idler shaft 20 than to either first idler
end 24 or second idler end 22.

Washer 30 is functionally attached to first idler end 24. By
functional attachment is meant that washer 30 is attached to
first idler end 24 and this attachment allows washer 30 to
function as described below. In the embodiment shown,
washer 30 is fitted over first idler end 24. Persons of skill in the
art will recognize that other forms of attachment may be used,
such as a flange-clamp arrangement or welding. Washer 30
includes accumulator channel 32 formed into washer 30. In
the embodiment shown in FIG. 1, the inner surface of washer
30 (not seen in FIG. 1) is adjacent to first sprocket end 14 and
optionally may form exit ports 13a and 135 as seen in FIGS.
1 and 3. Receiving orifice 27 formed proximate to first idler
end 24 is aligned with accumulator channel 32. Preferably,
accumulator channel 32 is formed into an inclined angle
toward receiving orifice 27. Washer 30 may be part of the
connection of the shaft in central bore 26 to the vehicle engine
(not shown). Persons of skill in the art will recognize that
accumulator channel 32 may be formed from the engine
block or partially from washer 30 and the engine block.
Bearings 40 are press fit into bearing space 42 between idler
shaft 20 and sprocket shell 12.

FIG. 3 is a cross section view of chain sprocket assembly
10 depicting the flow of lubricating oil through assembly 10.
Oil flow is shown by the arrows. During operation, sprocket
shell 12 rotates as chains operatively attached to sprockets
184, 185, and 18¢ pull on the sprockets driving shell 12 into
rotational movement around stationary idler shaft 20. Washer
30 also remains stationary. Oil accumulates in stationary
accumulator channel 32 as drippings from the engine block,
engine sump, or other sources. The oil then passes through
accumulator channel 32 through receiving orifice 27 into idler
shaft 20 along central bore 26.

From central bore 26, lubricating oil passes through trans-
verse groove(s) 28 into bearing space 42. The constant flow
forces the oil over bearings 40 enabling them to be sufficiently
lubricated even if axially distant from the engine or engine
sump. By axially distant or axially displaced is meant that
bearings 40 positioned along the central axis of central bore
26 at a distance from the position of the engine or engine
sump along the same central axis. After passing over and
lubricating bearings 40, the oil travels through bearing space
42 downstream of bearings 40 to exit ports 134 and 135 at first
sprocket end 14 and second sprocket end 16, respectively.

FIG. 2 isaside perspective view of second sprocket end 16.
Visible are discharge grooves 19 extending outward at an
angle from the inner edge 16a to outer edge 165 of second
sprocket edge 16. During rotation of sprocket shell 12,
thereby rotating discharge grooves 19, a pressure differential
is created between the relatively high pressure of bearing
space 42 and the outer periphery of discharge grooves 19 to
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draw the lubricating oil out of bearing space 42 through exit
grooves 19 by way of exit port 135. The pressure differential
is created by the high relative velocity of the air over sprocket
assembly 12 at the periphery of the radial discharge grooves
19 and is enhanced by the close fit of second idler end 22 to
second sprocket end 16 to form a tight fit. This allows the
pressure difference to be created as sprocket shell 12 rotates.
Similar angular radial grooves 19 are preferably formed into
first sprocket end 14 using the close fit with washer 30 to
create a similar pressure difference. Again, discharge grooves
19 in first sprocket end 14 are oriented in an angular radial
direction between an inner edge and an outer edge and receive
oil from exit port 13a. In this way, lubricating oil that lubri-
cates bearings 40 is constantly replenished.

It can be seen that the invention described above provides
the advantage of creating a simple and cost effective lubrica-
tion method for the bearings of chain drive sprocket assem-
blies. In addition, persons of skill in the art will recognize that
the system can be applied to different types of bearings such
as ball bearings or tapered bearings and other drives such as
belt drives or gear drives.

Thus it is seen that the objects of the invention are effi-
ciently obtained, although changes and modifications to the
invention should be readily apparent to those having ordinary
skill in the art, which changes would not depart from the spirit
and scope of the invention as claimed.

What is claimed is:

1. A chain drive sprocket assembly for an engine compris-
ing:

a chain drive sprocket shell having a first sprocket end and

a second sprocket end and including at least one idler
chain sprocket;

an idler shaft having a first shaft end, a second shaft end,
and a central bore extending a longitudinal length of said
idler shaft;

a plurality of bearings positioned in a bearing space
between said chain drive sprocket shell and said idler
shaft;

a washer functionally attached to said first end of said idler
shaft:

an accumulator channel shaped into said washer;

a receiving orifice formed in said idler shaft and aligned
with said accumulator channel,

wherein lubricating oil from said engine accumulates onto
said accumulator channel and flows into said receiving
orifice.

2. The chain drive sprocket assembly for an engine as
recited in claim 1, wherein said lubricating oil flows from said
from said receiving orifice into said central bore.

3. The chain drive sprocket assembly for an engine as
recited in claim 1, wherein said accumulator channel is
formed on a block of said engine.

4. The chain drive sprocket assembly for an engine as
recited in claim 1, wherein said accumulator channel is
formed partly on said washer and partly on a block of said
engine.

5. The chain drive sprocket assembly for an engine as
recited in claim 1, wherein said accumulator channel is
inclined toward said receiving orifice.

6. The chain drive sprocket assembly for an engine as
recited in claim 1, further comprising at least one transverse
groove in a middle of said longitudinal length of said idler
shaft, wherein said lubricating oil exits said central bore
through said at least one transverse groove into said bearing
space.

7. The chain drive sprocket assembly for an engine as
recited in claim 1, further comprising at least a pair of exit
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ports, each of said pair of exit ports positioned at said first
sprocket end and said second sprocket end.

8. The chain drive sprocket assembly for an engine as
recited in claim 7, said chain drive sprocket assembly further
comprising a plurality of discharge grooves formed in said
first sprocket end wherein said discharge grooves extend radi-
ally outward from an inner first sprocket end edge to an outer
first sprocket end edge and wherein said exit ports receive oil
from at least one of said pair of exit ports and discharge said
oil to outside said assembly.

9. The chain drive sprocket assembly for an engine as
recited in claim 7, said chain drive sprocket assembly further
comprising a plurality of discharge grooves formed in said
second sprocket end wherein said discharge grooves extend
radially outward from an inner second sprocket end edge to an
outer second sprocket end edge and wherein said exit grooves
receive oil from at least one of said pair of exit ports and
discharge said oil to outside said assembly.

10. The chain drive sprocket assembly for an engine as
recited in claim 7, said chain drive sprocket assembly further
comprising a pair of pluralities of discharge grooves formed
in said first sprocket end and said second sprocket end
wherein said discharge grooves extend radially outward from
an inner first sprocket end edge to an outer first sprocket end
edge and an inner second sprocket end edge to an outer
second sprocket end edge, respectively, and wherein said exit
ports receive oil from one of said pair of exit ports and dis-
charge said oil to outside said assembly.

11. A chain drive sprocket assembly for an engine com-
prising:

a chain drive sprocket shell having a first sprocket end and

a second sprocket end and including at least one idler
chain sprocket;

an idler shaft having a first shaft end, a second shaft end,
and a central bore extending a longitudinal length of said
idler shatt;

a plurality of bearings positioned in a bearing space
between said chain drive sprocket shell and said idler
shaft;

awasher functionally attached to said first end of said idler
shaft;

an accumulator channel shaped into said washer,

a receiving orifice formed in said idler shaft and aligned
with said accumulator channel;

wherein said accumulator channel is inclined toward said
receiving orifice;

at least one transverse groove in a middle of said longitu-
dinal length of said idler shaft, wherein said lubricating
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oil exits said central bore through said at least one trans-
verse groove into said bearing space;

at least a pair of exit ports, each of said pair of exit ports

positioned at said first sprocket end and said second
sprocket end; and,

a plurality of exit grooves;

wherein lubricating oil is delivered from said engine onto

said accumulator channel and flows into said receiving
orifice.

12. The chain drive sprocket assembly for an engine as
recited in claim 11, wherein said plurality of discharge
grooves is formed in said first sprocket end and wherein said
discharge grooves extend radially outward from an inner first
sprocket end edge to an outer first sprocket end edge and
wherein said exit grooves receive oil from at least one of said
pair of exit ports and discharge said oil to outside said assem-
bly.

13. The chain drive sprocket assembly for an engine as
recited in claim 11, wherein said plurality of exit grooves is
formed in said second sprocket end wherein and wherein said
discharge grooves extend radially outward from an inner
second sprocket end edge to an outer second sprocket end
edge and wherein said exit grooves receive oil from at least
one of said pair of exit ports and discharge said oil to outside
said assembly.

14. The chain drive sprocket assembly for an engine as
recited in claim 11, wherein said plurality of exit grooves is
formed in said first sprocket end and a second plurality of exit
grooves is formed in said second sprocket end and wherein
said discharge grooves extend radially outward from an inner
first sprocket end edge and an outer first sprocket end edge
and an inner second sprocket end edge to an outer second
sprocket end edge, respectively, and wherein said exit
grooves receive oil from one of said pair of exit ports and
discharge said oil to outside said assembly.

15. The chain drive sprocket assembly for an engine as
recited in claim 11, wherein said accumulator channel is
formed on a block of said engine.

16. The chain drive sprocket assembly for an engine as
recited in claim 11, wherein said accumulator channel is
formed partly on said washer and partly on a block of said
engine.

17. The chain drive sprocket assembly for an engine as
recited in claim 11, wherein said accumulator channel is
inclined toward said receiving orifice.
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