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(57) A hydraulic lash adjuster (10,100) includes a
leak down path (58) and a support land (43) that are
substantially cylindrical. The support land is substantial-

ly coaxial relative to the leak down path, and at least a
portion of the support land is disposed radially opposite
the leak down path.
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Pro-
visional Patent Application Serial No. 60/225,512, filed
December 13, 2000.

TECHNICAL FIELD

[0002] The present invention relates to hydraulic lash
adjusters for taking up lash in engine valve trains.

BACKGROUND OF THE INVENTION

[0003] Hydraulic lash adjusters form pivots for cam
finger followers, and compensate for dimensional
changes in the valve train system of an engine thereby
reducing or eliminating the need for mechanical and/or
manual adjustment of the valve train. One example of a
conventional hydraulic lash adjuster is described and
shown in commonly-assigned U.S. Patent Number
6,039,017 (Hendriksma), the disclosure of which is in-
corporated herein by reference.
[0004] More particularly, conventional hydraulic lash
adjusters include a cup-shaped body having a closed
end and an open end. A plunger having a closed bottom
and an open top is reciprocably disposed within the body
such that the closed bottom of the plunger is proximate
the closed end of the body and the bottom of the plunger.
A piston having an open end and a closed end is also
reciprocably disposed within the body. The open end of
the piston engages the open top of the plunger during
valve opening, and is otherwise spaced a predeter-
mined distance from the plunger. A low-pressure cham-
ber is defined between the plunger and the closed end
of the piston. The plunger bottom defines an orifice that
extends between the low-pressure chamber and the
high-pressure chamber. A check valve associated with
the orifice in the plunger controls the flow of fluid be-
tween the two chambers. A cam finger follower engages
and pivots about the piston body, and exerts thereon a
downward force tending to displace the piston in a
downward direction relative to the body.
[0005] A leak down land is defined by a tight tolerance
fit or interface between the outer surface of the plunger
and the inner surface of the body. The leak down land
provides a path for the flow of oil that is displaced from
the high-pressure chamber by the increase in pressure
therein due to the force applied to the piston by the as-
sociated finger cam follower during a valve opening
event. The displaced oil "leaks down" into the low-pres-
sure chamber. A support land is defined by the interface
between the body and the piston, and as such is coaxial
with and axially separated from the leak down land. The
support land is necessary to provide a support surface
for loads, especially side loads, imposed upon the lash
adjuster by the valve train during engine operation.

continually striving to reduce the size and weight of com-
ponent parts, such as hydraulic lash adjusters. There-
fore, engine manufacturers are requesting more com-
pact, i.e., smaller and lighter, hydraulic lash adjusters.
However, as the size and weight of hydraulic lash ad-
justers are reduced corresponding degradations in per-
formance and durability are incurred. Such degrada-
tions in performance can include a decrease in the load
carrying capacity of smaller hydraulic lash adjusters. A
reduction in the load carrying capacity of a hydraulic lash
adjuster reduces the overall performance of the valve
train system.
[0006] Therefore, what is needed in the art is a com-
pact hydraulic lash adjuster that has a load carrying ca-
pacity that is comparable to the load carrying capacity
of conventional/larger hydraulic lash adjusters.
[0007] Furthermore, what is needed in the art is a hy-
draulic lash adjuster that reduces or substantially elim-
inates the axial separation of the support land and the
leak down land.

SUMMARY OF THE INVENTION

[0008] The present invention provides a compact lash
adjuster for taking up lash in engine valve trains.
[0009] The invention comprises, in one form thereof,
a leak down land and a support land that are substan-
tially cylindrical. The support land is the support land is
disposed radially opposite the leak down land.
[0010] An advantage of the present invention is the
lash adjuster is substantially more compact in height or
axial dimension than conventional lash adjusters with-
out substantially reducing load carrying capacity.
[0011] Another advantage of the present invention is
that the support land and leak down land are at least
partially radially opposite each other, thereby making
the lash adjuster more compact.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The above-mentioned and other features and
advantages of this invention, and the manner of attain-
ing them, will become apparent and be better under-
stood by reference to the following description of the in-
vention in conjunction with the accompanying drawings,
wherein:

FIG. 1 is a cross-sectional view of one embodiment
of a compact hydraulic lash adjuster of the present
invention operably installed in an engine;
FIG. 2 is a cross-sectional view of the compact hy-
draulic lash adjuster of Fig. 1 operably installed in
an engine; and
FIG. 3 is a cross-sectional view of a second embod-
iment of a compact hydraulic lash adjuster of the
present invention.

[0013] Corresponding reference characters indicate
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corresponding parts throughout the several views. The
exemplifications set out herein illustrate not to be con-
strued as limiting the scope of the invention in any man-
ner.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0014] Referring now to the drawings, and particularly
to Fig. 1, there is shown one embodiment of a compact
hydraulic lash adjuster (CHLA) of the present invention.
CHLA 10 includes outer body 12, inner body 14 and
plunger 16.
[0015] Outer body 12 includes side wall 18 and open
end 20. Side wall 18 defines housing portion 22 and
rocker arm support portion 24 of outer body 12. Each of
housing portion 22 and rocker arm support portion 24 is
substantially cylindrical, having a common central axis
A. Housing portion 22 defines cylinder 26 having an in-
ner wall formed by inside surface 18a of side wall 18.
Cylinder 26 is adjacent to or contiguous with open end
20 of outer body 12. Inside surface 18a defines a cir-
cumferentially-disposed chamfered rim or ledge 28
within cylinder 26. Inside surface 18a also defines sur-
face 30 at the end of cylinder 26 that is opposite open
end 20 thereof. Surface 30, in turn, defines at least one
radially-directed channel or slot 30a (only one shown),
the purpose of which is more particularity described
hereinafter. Side wall 18 further defines a radially-dis-
posed feed orifice 32 therethrough and into cylinder 26,
and an axially-disposed orifice 34 through support por-
tion 24. Rocker arm support portion 24 includes a con-
vex or semi-spherical rocker arm engaging surface 24a.
[0016] Inner body 14 is a cup-shaped member that is
received at least partially within and is substantially co-
axial with cylinder 26 of outer body 12. Standard or typ-
ical manufacturing tolerances or clearances exist be-
tween outer surface 42a of side wall 42 and inside sur-
face 18a of side wall 18. For example, the clearance be-
tween inside surface 18a of side wall 18 and outside sur-
face 42a of side wall 42 is from approximately 5 to ap-
proximately 50 microns. Support land 43 is formed by
the interface of inside surface 18a of side wall 18 with
the outside surface 42a of side wall 42, and extends
from approximately open end 20 of outer body 12 to ap-
proximately ledge 28 of outer body 12. Support land 43
provides support for the loads, especially the side loads,
imposed upon CHLA 10 by the associated valve train.
Outer surface 42a defines circumferential recess 48
proximate open end 46. Retaining ring 50 is disposed
partially within recess 48 and engages the chamfered
rim or ledge 28 that is disposed on the inside surface
18a of side wall 18, thereby limiting the axial displace-
ment of inner body 14 relative to outer body 12 in a
downward direction.
[0017] Plunger 16 includes substantially cylindrical
plunger wall 52, plunger bottom 54 and open plunger
end 56. Plunger 16 is received partially within inner body

14 such that plunger 16 is substantially coaxial with in-
ner body 14 and such that a portion of plunger wall 52
extends from inner body 14 in the direction of surface
30 of outer body 12. Leak down path or land 58 is de-
fined by a very tight tolerance/clearance, such as, for
example, from (not referenced) of plunger wall 52 and
the inside surface (not referenced) of inner body 14.
Leak down land 58 extends from approximately the
open end (not referenced) of inner body 14 to the end
(not referenced) of side wall 52 disposed opposite open
end 56 of plunger 16. Plunger wall 52 and plunger bot-
tom 54 conjunctively define plunger cavity 60. Plunger
bottom 54 defines plunger orifice 62 therethrough that
is substantially concentric with central axis A. Fluid con-
trol valve 64, such as, for example, a check valve, is
associated with plunger orifice 62. Open plunger end 56
is in abutting engagement with surface 30 of outer body
12, except for the clearance defined between open
plunger end 56 and surface 30 by slot 30a.
[0018] High pressure chamber 70 is defined between
plunger bottom 54 and bottom 44 of inner body 14.
Plunger spring 72 is disposed within high pressure
chamber 70, and engages each of plunger bottom 54
and bottom 44 of inner body 14. Low pressure chamber
74 is defined by cavity 60 of plunger 16, the area en-
closed by the portion of side wall 18 that forms rocker
arm support portion 24, and the area of cylinder 26 out-
side of plunger cavity 60 and above retaining ring 50.
[0019] It should be particularly noted that leak down
path 58 and support land 43 are, as described above,
formed by interfacing surfaces that are substantially cy-
lindrical in shape, have different diameters, and are sub-
stantially coaxial relative to each other. Thus, leak down
path 58 and or shared axially-extending segment of side
wall 42 separates leak down land 58 and support land
43 from each other in a radial direction. The portions of
leak down path 58 and support land 43 separated from
each other by side wall 42 are disposed opposite each
other in a radial direction. In other words, at least a por-
tion of support land 43 is disposed inside of, i.e., radially
opposite to, leak down path 58.
[0020] In contrast, the leak down path and support
land of a conventional hydraulic lash adjuster are not
radially separated by a common or shared wall, nor is
any portion of the leak down land radially opposite the
support land. With support land 43 and leak down path
58 being disposed coaxially relative to, radially separat-
ed and/or opposite from, and axially overlapping each
other, the overall height of CHLA 10 is substantially re-
duced relative to a conventional hydraulic lash adjuster.
Further, little or substantially no increase in the diameter
of CHLA 10 results. Thus, CHLA 10 is substantially more
compact than, and yet retains substantially the same
performance, durablity and load carrying capacity of, a
conventional hydraulic lash adjuster.
[0021] In use, as best shown in Fig. 2, CHLA 10 is
operably installed within the valvetrain (not shown) of
engine 80. More particularly, CHLA 10 is mounted in the
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cylinder head 82 of engine 80 such that oil gallery 84 in
head 82 is in fluid communication with feed orifice 32 of
outer body 12. Oil in oil gallery 84 flows under engine
oil pressure through feed orifice 32 and in plunger bot-
tom 54, and into high pressure chamber 70. Thus, low
pressure chamber 74 and high pressure chamber 70 are
both initially filled with oil at engine oil pressure.
[0022] When the engine valve (not shown) associated
with CHLA 10 is opened, a downward force is exerted
upon CHLA 10. More particularly, a downward force is
applied to rocker arm support surface 24a, and thus to
rocker arm support portion 24 and outer body 12. The
downward force displaces outer body 12 in a generally
downward direction relative to inner body 14, i.e., open
end 20 of outer body 12 moves in the direction of bottom
44 of inner body 14. Any side loads, i.e., components of
the downward force in a non-axial direction, that are ap-
plied to rocker arm support surface 24a, and thus outer
body 12, are absorbed and counteracted by support
land 43. The downward displacement of outer body 12
relative to inner body 14, in turn, displaces plunger 16
in a downward direction relative to inner body 14. The
downward displacement of plunger 16 compresses the
oil within high pressure chamber 70 and causes fluid
control valve 64 to seal plunger orifice 62. Control valve
64, by sealing plunger orifice 62, prevents the pressu-
rized oil in high pressure chamber 70 from escaping
through plunger orifice 62. Continued downward dis-
placement of outer body 12 and plunger 16 relative to
inner body 14 increases the pressure of the oil contained
within high pressure chamber 70. The compressed oil
supports plunger 16 and outer body 12 thereby provid-
ing the needed the associated valve.
[0023] During the valve-opening event, the pressure
in high pressure chamber 70 is substantially increased
by the downward displacement of body 12 and plunger
16, and thus provides the reaction force to support the
load imposed by the valve train. Since oil cannot escape
from high pressure chamber 70 through plunger orifice
62, which is sealed by fluid control valve 64, a certain
amount of oil is forced through leak down land 58 and
into low pressure chamber 74 and/or the portion of cyl-
inder 26 above ledge 28. The amount of oil that flows
through leak down land 58 is controlled by the size of
leak down land 58, i.e., the clearance between the inner
surface (not referenced) of inner body 14 and the outer
surface (not referenced) of plunger 16.
[0024] When the valve associated with CHLA 10 is
again closed, the force applied by the valve train (i.e.,
the valve spring of the associated valve) upon outer
body 12 via rocker arm support portion 24 is removed.
Plunger spring 72 biases plunger 16 and, thus, outer
body 12 in an upward direction causing the pressure
within high pressure chamber 70 to decrease and allow-
ing fluid control valve 64 to open. With fluid control valve
64 open, oil is once again free to flow from the low pres-
sure chamber 74 into the high pressure chamber 70 and
thereby replace or makeup for the oil displaced from

high pressure chamber 70 during the prior valve open-
ing event. The flow of this makeup oil continues during
the time that the finger follower is valve train by the forc-
ing of oil from the high pressure chamber 70 is removed.
[0025] Referring now to Fig. 3, a second embodiment
of a compact hydraulic lash adjuster (CHLA) of the
present invention is shown. Whereas CHLA 10 is con-
figured with a convex and semi-spherical rocker arm en-
gaging surface 24a, CHLA 100 is configured with a con-
cave semi-spherical rocker arm engaging surface 124a.
The remainder of the design, construction and operation
of CHLA 100 is substantially similar to CHLA 10.
[0026] In the embodiment shown, CHLA 10 includes
orifice 32, which provides a passageway for the flow oil
into low pressure chamber 74. However, it is to be un-
derstood that the present invention can be alternately
configured, such as, for example, with an outer body
having a flat or notch defined on the inner surface there-
of that defines the passageway for the flow of oil into the
low pressure chamber.
[0027] In the embodiment shown, CHLA 10 includes
slot 30a on surface 30 of outer body 12, which serves
as a passageway for the flow of oil into low pressure
chamber 74. However, it is to be understood that the
present invention can be alternately configured, such
as, for example, with a plunger body having an orifice
or notch that defines the passageway for the flow of oil
into low pressure chamber 74.
[0028] While this invention has been described as
having a preferred design, the present invention can be
further modified within the spirit and variations, uses, or
adaptations of the present invention using the general
principles disclosed herein. Further, this application is
intended to cover such departures from the present dis-
closure as come within the known or customary practice
in the art to which this invention pertains and which fall
within the limits of the appended claims.

Claims

1. A hydraulic lash adjuster (10, 100) comprising:

a substantially cylindrical outer body (12) hav-
ing a side wall (18), an open end (20) and a
closed end, said side wall (18) interconnecting
said open end (20) and said closed end;
a substantially cylindrical inner body (14) hav-
ing a side wall (42), an open end (46) and a
closed end, said side wall (42) interconnecting
said open end (46) and said closed end, said
open end (46) of said inner body (14) being dis-
posed within said outer body (12) to thereby
dispose at least a portion of said inner body (14)
within said outer body (12);
a substantially cylindrical plunger body (16)
having a plunger wall (52), an open plunger end
(56) and a plunger bottom (54), said plunger
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wall (52) interconnecting said open plunger end
(56) and said plunger bottom (54), said plunger
bottom (54) defining a plunger orifice (62)
therethrough, said plunger bottom (54) being
disposed within said inner body (14) to thereby
dispose at least a portion of said plunger body
(16) within said inner body (14);
a high pressure chamber (70) defined between
said plunger bottom (54), said closed end of
said inner body (14), and said side wall (42) of
said inner body (14); and
a low pressure chamber (74) defined between
said plunger bottom (54), said side wall (18) of
said outer body (12), and said closed end of
said outer body (12);

characterised by one of a flat and a notch (36) de-
fined by said side wall (18) and extending from said
open end (20) a predetermined distance toward
said closed end, and a groove (30a) defined by said
closed end, said groove (30a) is in fluid communi-
cation with said one of said flat and said notch (36),
and said low pressure chamber (74) is in fluid com-
munication with said groove (30a) and said one of
said flat and said notch (36).

2. The hydraulic lash adjuster (10,100) of Claim 1, fur-
ther comprising a leak down path (58) defined be-
tween an outer surface of said plunger wall (52) and
an inner surface of said side wall (42) of said inner
body (14).

3. The hydraulic lash adjuster (10,100) of Claim 2, fur-
ther comprising a support land (43) defined be-
tween an inner surface of said side wall (18) of said
outer body (12) and an outer surface of said side
wall (42) of said inner body (14).

4. The hydraulic lash adjuster (10,100) of Claim 3,
wherein said leak down path (58) and said support
land (43) are substantially coaxial relative to each
other, at least a portion of said leak down path (58)
being radially opposite said support land (43).

5. The hydraulic lash adjuster (10,100) of Claim 3, fur-
ther comprising a fluid control valve (64) disposed
in association with said plunger orifice (62) .

6. The hydraulic lash adjuster (10,100), of Claim 3,
wherein said inner surface of said outer body (12)
defines a circumferential ledge (28), said outer sur-
face of said inner body (14) defining a circumferen-
tial recess (48), a retaining ring (50) disposed at
least partially within each of said ledge (28) and said
recess (48) to thereby couple together said outer
body (12) and said inner body (14) .

7. The hydraulic lash adjuster (10,100) of Claim 3, fur-

ther comprising an oil inlet means, said oil inlet
means providing a passageway for the flow of oil
into said low pressure chamber (74).

8. The hydraulic lash adjuster (10,100) of Claim 7,
wherein said oil inlet means comprises an orifice
(32) defined by and through said side wall (18) of
said outer body (12).

9. The hydraulic lash adjuster (10,100) of Claim 7, fur-
ther comprising oil outlet means, said oil outlet
means providing a passageway for the flow of oil
out of said low pressure chamber (74).

10. The hydraulic lash adjuster (10,100) of Claim 9,
wherein said oil outlet means comprises an orifice
defined by and through said side wall (18) of said
outer body (12).

11. The hydraulic lash adjuster (10,100) of Claim 3, fur-
ther comprising a plunger spring (72) disposed with-
in said high pressure chamber (70) and biasing said
plunger (16) and said inner body (14) axially apart.
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