
US 20050188938A1 

(12) Patent Application Publication (10) Pub. No.: US 2005/0188938 A1 
(19) United States 

Masello et al. (43) Pub. Date: Sep. 1, 2005 

(54) HYDRAULIC LASH ADJUSTER AND 
IMPROVED METHOD OF ASSEMBLY 
THEREOF 

(75) Inventors: Jose F. Masello, Battle Creek, MI (US); 
Majo Cecur, Rivarolo Canavese (IT) 

Correspondence Address: 
EATON CORPORATION 
EATON CENTER 
1111 SUPERIOR AVENUE 
CLEVELAND, OH 44114 

(73) Assignee: EATON CORPORATION, Cleveland, 
OH 

(21) Appl. No.: 10/788,083 

(22) Filed: Feb. 26, 2004 

Publication Classi?cation 

(51) Int. Cl.7 ............................... .. F01L 1/18; F01L 1/14 

31 

F37 
29 

27\ 

S I 
35 

(52) Us. 01. ........................................................ .. 123/9052 

(57) ABSTRACT 

A hydraulic lash adjuster (11) for an internal combustion 
engine, and an improved method of assembly of such a lash 
adjuster. The lash adjuster (11) is of the type having a body 
(13), a plunger (15), and a check valve assembly (17). In 
accordance With one aspect of the invention, the check valve 
assembly comprises a cartridge (17A;17B) comprising a 
member (27;41) separate from the plunger (15) and de?ning 
a valve seat (27S;41S). The check valve cartridge is capable 
of being assembled and tested for compliance With a pre 
determined relationship of How versus pressure differential, 
prior to assembly into the plunger (15). In accordance With 
the improved method of assembly, a plurality of different 
bodies (13A;13B) and plungers (15A;15B;15C;15D) is pro 
vided, as Well as a plurality of different, interchangeable 
check valve cartridges (17A;17B), and the assembly opera 
tor selects a body, a plunger, and a cartridge to provide an 
assembled lash adjuster having the predetermined, desired 
operating parameters. 
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HYDRAULIC LASH ADJUSTER AND IMPROVED 
METHOD OF ASSEMBLY THEREOF 

BACKGROUND OF THE DISCLOSURE 

[0001] The present invention relates to hydraulic lash 
adjusters for internal combustion engines, and more particu 
larly, to an improved check valve assembly for use in such 
lash adjusters, and to an improved method of assembling 
such lash adjusters. 

[0002] In a conventional hydraulic lash adjuster (HLA) of 
the type to Which the present invention relates, there is an 
outer body, Which is typically disposed Within a mating bore 
in the engine cylinder head, and disposed Within the body is 
an output plunger assembly engaging a rocker arm. The 
output plunger assembly may be of either a one-piece or a 
tWo-piece construction, and typically, includes a ball plunger 
element Which engages a socket formed in an “underside” 
surface of the rocker arm. A blind bore formed Within the 
body cooperates With the plunger assembly to de?ne a high 
pressure chamber, as is Well knoWn to those skilled in the art. 
There is normally a biasing spring seated Within the high 
pressure chamber, biasing the plunger “outWard” of the body 
bore (toWard the rocker arm), as is also Well knoWn in the 
HLA art. 

[0003] Most HLA’s Which are sold commercially are of 
the “conventional leakdoWn” type, in Which the radial 
clearance space betWeen the outer diameter of the plunger 
and the inner diameter of the body bore forms a leakdoWn 
path. This leakdoWn path (or clearance) permits communi 
cation of ?uid from the high pressure chamber, through the 
leakdoWn clearance, and into the reservoir (or “loW pres 
sure” chamber) of the HLA Whenever an aXial force is 
transmitted from the rocker arm to the ball plunger. 

[0004] As is Well knoWn to those skilled in the art, one of 
the key performance criteria of an HLA is the “leakdoWn” 
performance of the HLA, i.e., the leakdoWn How and 
resulting plunger assembly travel, as a function of time, for 
a given force applied to the plunger assembly. For any given 
engine application, the HLA must provide a leakdoWn 
performance Which is Within a predetermined, speci?ed 
tolerance range, in order for the HLA to be acceptable for 
assembly into the engine cylinder head, and in order for the 
engine valve gear train to operate in a manner Which is 
satisfactory. 

[0005] In a typical HLA, there is included a check valve 
assembly, disposed betWeen the high pressure chamber and 
the loW pressure (reservoir) chamber, and operable to con 
trol (either to block or to permit) ?uid communication 
betWeen those tWo chambers, in response to the instanta 
neous pressure differential betWeen the chambers. There 
fore, in the typical HLA, the loWer end of the plunger 
assembly de?nes a check valve seat, and prior to insertion of 
the plunger assembly into the HLA body, the check valve 
assembly (typically consisting of a check ball, a spring, and 
some sort of retainer) is assembled to the loWer end of the 
plunger assembly. 

[0006] As is also Well knoWn to those skilled in the art, 
another of the key performance criteria for an HLA is the 
check valve assembly performance, in terms of the rate of 
?uid ?oW from the loW pressure chamber into the high 
pressure chamber (or vice versa), in response to a particular 
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pressure differential betWeen the chambers. Again, for any 
given engine application, the HLA must provide a check 
valve assembly performance Which is Within a predeter 
mined, speci?ed tolerance range, in order for the HLA to be 
acceptable for assembly into the engine cylinder head, and 
in order for the engine valve gear train to operate in manner 
Which is satisfactory. 

[0007] Unfortunately, it occurs periodically that after the 
HLA is completely assembled, performance testing of the 
HLA shoWs that, either the leakdoWn performance or the 
check valve assembly performance is not Within the speci 
?ed, permissible limits. When such unacceptable perfor 
mance occurs, the entire HLA is then either scrapped, (thus 
Wasting several parts of the HLA Which, individually, may 
have been acceptable parts, and therefore, Wasting the 
material, labor and machining costs associated With those 
parts), or the HLA is sent through some sort of reWork 
process, Wherein parts are disassembled, re-inspected, re 
siZed, and re-assembled. Such a reWork process is not only 
time-consuming, but is also quite expensive. 

[0008] Although an HLA manufacturer normally produces 
several different, standard HLA models, each in relatively 
large volume, it is quite common for an engine manufacturer 
to request or need an HLA Which is nearly identical to one 
of the standard models, but differs in respect to perhaps only 
one of the performance criteria, such as the leakdoWn 
performance, or the check valve performance, or the plunger 
travel. When the HLA manufacturer has the opportunity to 
make and sell such a non-standard HLA, it is then necessary 
for the HLA manufacturer to design (and provide tooling 
for) the non-standard part of the HLA, and design and test 
What then is effectively a Whole neW HLA design, and a 
different part number, even though the resulting HLA may 
have much commonality With an existing model. This 
approach to designing and manufacturing neW HLA models 
adds substantially to the overall cost of manufacture of the 
HLA and the lead time to produce the required, non-standard 
HLA. 

BRIEF SUMMARY OF THE INVENTION 

[0009] Accordingly, it is an object of the present invention 
to provide an improved hydraulic lash adjuster, and an 
improved method for assembling such a lash adjuster, Which 
makes it possible to verify the proper performance of the 
check valve assembly prior to assembly of the entire HLA. 

[0010] It is another object of the present invention to 
provide an improved HLA, and an improved method of 
assembly thereof, in Which the performance of the check 
valve assembly and the leakdoWn performance each may be 
changed, independently of the other, Without designing and 
tooling an entirely neW HLA. 

[0011] It is another, related object of the present invention 
to provide an improved HLA, and a method of assembly 
thereof, Which greatly facilitates the design and production 
of an HLA Which varies, in perhaps only one aspect or 
performance criteria, from a standard HLA model already 
designed and tooled and, possibly in production. 

[0012] The above and other objects of the invention are 
accomplished by an improved hydraulic lash adjuster for an 
internal combustion engine, the lash adjuster comprising a 
body de?ning a bore therein, a plunger slidingly received 
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Within the bore and de?ning a ?uid chamber, the plunger and 
the bore cooperating to de?ne a pressure chamber, and 
biasing means normally urging the plunger outWard of the 
bore. The body and the plunger cooperate to de?ne a 
leakdoWn clearance providing ?uid communication betWeen 
the pressure chamber and the ?uid chamber. A check valve 
assembly is operably associated With the plunger for per 
mitting or blocking ?uid communication betWeen the ?uid 
chamber and the pressure chamber in response to changes in 
the pressure difference betWeen the chambers. The check 
valve assembly has a predetermined relationship of permit 
ted ?uid communication versus pressure difference. 

[0013] The improved hydraulic lash adjuster is character 
iZed by the check valve assembly comprising a member, 
separate from the plunger, the member de?ning a valve seat. 
The check valve assembly further comprises a valve mem 
ber, a spring disposed to bias the valve member toWard its 
normal position, and a retaining member to retain the valve 
member. The check valve assembly is capable of being 
assembled and tested for compliance With the predetermined 
relationship of permitted ?uid communication versus pres 
sure difference, prior to installation of the check valve 
assembly Within the plunger. 

[0014] In accordance With another aspect of the invention, 
an improved method of assembling a hydraulic lash adjuster 
is provided, the lash adjuster comprising a body de?ning a 
bore therein, a plunger slidingly received Within the bore, 
and de?ning a ?uid chamber. The plunger and the bore 
cooperate to de?ne a pressure chamber, and biasing means 
normally urges the plunger outWard of the bore. The body 
and the plunger cooperate to de?ne a leakdoWn clearance 
providing ?uid communication betWeen the pressure cham 
ber and the ?uid chamber. A check valve assembly is 
operably associated With the plunger for permitting or 
blocking ?uid communication betWeen the ?uid chamber 
and the pressure chamber in response to changes in pressure 
difference betWeen the chambers. 

[0015] The improved method of assembly is characteriZed 
by (a) providing the body de?ning the bore; (b) providing a 
plurality of check valve assemblies, including a ?rst check 
valve assembly and a second check valve assembly, the ?rst 
and second check valve assemblies having substantially the 
same exterior con?guration, but differing from each other in 
some performance criteria; (c) providing a plurality of 
plungers including a ?rst plunger having a ?rst characteristic 
and a second plunger having a second characteristic; (d) 
selecting one of the ?rst and second check valve assemblies; 
(e) selecting one of the ?rst and second plungers and 

installing therein the selected check valve assembly; and inserting Within the bore of the body the selected plunger 

and check valve assembly combination. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is an axial cross-section of one particular 
embodiment of hydraulic lash adjuster, made in accordance 
With the present invention. 

[0017] FIG. 2A is an enlarged, axial cross-section of a 
check valve cartridge of the normally biased-open type, 
Which comprises one aspect of the present invention. 

[0018] FIG. 2B is an enlarged, axial cross-section of a 
check valve cartridge of the normally biased-closed type, 
and on the same scale as FIG. 1. 
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[0019] FIG. 3 is an axial cross-section of a hydraulic lash 
adjuster body, on a substantially smaller scale than FIGS. 
2A and 2B. 

[0020] FIGS. 3A and 3B are axial cross-sections of lash 
adjuster plungers useable With the body of FIG. 3, and on 
the same scale as FIG. 3. 

[0021] FIG. 4 is an axial cross-section of a hydraulic lash 
adjuster body Which is different than that shoWn in FIG. 3, 
but on the same scale. 

[0022] FIGS. 4A and 4B are axial cross-sections of 
plungers useable With the body of FIG. 4, and on the same 
scale as FIG. 4. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0023] Referring noW to the draWings, Which are not 
intended to limit the invention, FIG. 1 is an axial cross 
section of one particular embodiment of HLA, by Way of 
example only, made in accordance With the present inven 
tion. Therefore, FIG. 1 shoWs an hydraulic lash adjuster, 
generally designated 11, Which may be of the general type 
illustrated and described in US. Pat. No. 5,855,191, 
assigned to the assignee of the present invention and incor 
porated herein by reference. HoWever, those skilled in the art 
Will understand that the present invention, in each of its 
aspects, is not limited to the particular type of or con?gu 
ration of HLA shoWn in FIG. 1, as Will be explained in 
greater detail subsequently. 

[0024] The HLA 11, as shoWn in FIG. 1, may be of a 
general type and con?guration Well knoWn to those skilled 
in the art (except Where noted otherWise hereinafter), and 
Will be described only brie?y at this point. The HLA 11 
includes a body 13 Which, as noted previously, Would 
typically be disposed Within a mating bore in the engine 
cylinder head (not shoWn herein). Disposed Within the body 
13 is a plunger 15, including a check valve assembly, 
generally designated 17, With the combination of the plunger 
15 and the check valve assembly 17 being biased in an 
“outWard” direction (upWard in FIG. 1), relative to the body 
13, by means of a plunger spring 19. It should be noted that 
certain reference numerals 13, 15, 17, 19, and others to be 
introduced (With no “A” or “B”, etc., attached) Will be used 
at various times hereinafter, and in the appended claims, to 
refer to the particular element, but in only a generic sense. 
For example, the generic body in FIG. 1 bears the reference 
numeral “13”, but in FIGS. 3 and 4, there Will be illustrated 
and described tWo speci?c bodies 13A and 13B, respec 
tively. 
[0025] Disposed Within the plunger 15 is a ?uid chamber 
21 (also referred to hereinafter as a “reservoir” or a “loW 
pressure chamber”). The body 13 and the loWer end of the 
plunger 15 cooperate to de?ne a high pressure chamber 23 
(also referred to hereinafter, and in the appended claims, as 
simply the “pressure chamber”). As Was mentioned previ 
ously, and as is Well knoWn to those skilled in the HLA art, 
the function of the check valve assembly 17 is either to 
permit ?uid communication, or to block ?uid communica 
tion, betWeen the loW pressure chamber 21 and the high 
pressure chamber 23, in response to the pressure differential 
betWeen the chambers 21 and 23. 

[0026] Disposed about the upper end of the body 13 is a 
cap member 25, the function of Which is to retain the plunger 
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15, and limit outward movement thereof relative to the body 
13. It should be understood that the particular con?guration 
of the cap member 25, or even the presence of any cap 
member, is not an essential feature of the invention, and all 
that is essential to the invention (as is essential to any HLA) 
is that there be provided some suitable means for retaining 
the plunger 15 Within the body 13. 

[0027] Referring noW primarily to FIGS. 2A and 2B, and 
in accordance With one important aspect of the present 
invention, the check valve assembly 17 shoWn in FIG. 1 
comprises a check valve cartridge. In accordance With a 
further aspect of the invention, there are multiple check 
valve cartridges provided, from among Which one may be 
selected as part of the method of assembly of the HLA 11. 
Therefore, but by Way of example only, FIG. 2A illustrates 
a check valve cartridge 17A, While FIG. 2B illustrates a 
check valve cartridge 17B, it being understood that in 
accordance With one aspect of the invention, the check valve 
cartridges 17A and 17B are designed and produced to be 
“interchangeable” as that term Will be explained in greater 
detail subsequently. One aspect of the check valve cartridges 
17A and 17B being interchangeable is that they both have 
the same exterior con?guration Which, as may be seen by 
comparing FIGS. 2A and 2B, means that the cartridges 17A 
and 17B have the same outside diameters, but clearly not the 
same overall lengths, at least in the subject embodiment. 

[0028] Referring noW primarily to FIG. 2A, the check 
valve cartridge 17A comprises a generally cylindrical seat 
member 27, de?ning a check valve seat surface 27S. Dis 
posed about the seat member 27, at the upper end thereof, is 
a seal member 29 Which may comprise any of the materials 
noW conventionally used for HLA seals. The seal member 
29 is retained in place as shoWn in FIG. 2A by means of a 
retention and seat member 31 Which, preferably, has an 
interference ?t With the upper portion of the inside diameter 
of the seat member 27. 

[0029] Referring still to FIG. 2A, disposed at the loWer 
end of the seat member 27 is a retainer 33, Which Would 
normally be crimped in place, relative to the seat member 
27, as shoWn in FIG. 2A. As is Well knoWn to those skilled 
in the art, one function of the retainer 33 is to retain, and 
limit axial travel of, a check ball 35 Which is biased toWard 
an open position (aWay from the seat surface 27S) by a 
compression spring 37. Thus, the check valve cartridge 17A 
is of the type referred to as “normally biased open”, in 
accordance With the teachings of US. Pat. No. 5,758,613, 
assigned to the assignee of the present invention and incor 
porated herein by reference. 

[0030] Referring noW primarily to FIG. 2B, the check 
valve cartridge 17B includes a seat member 41, de?ning a 
seat surface 41S, and disposed around the seat member 41 
is a seal member Which, in the subject embodiment, and by 
Way of example only, is (or at least, may be) the same seal 
member 29 used in the cartridge 17A. The seal member 29 
is retained in place by means of a retention member 43 
Which, on its inside diameter, has an interference ?t With an 
adjacent outer surface of the seat member 41. 

[0031] Aretainer 45 is in engagement, such as by crimping 
or any other suitable means, With a loWer portion of the seat 
member 41. Seated against the upper surface of the retainer 
45 is a compression spring 47 Which engages a check ball 49 
and biases it toWard the seat surface 41S. Therefore, the 
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check valve cartridge 17B is of the type referred to as 
“normally biased closed”, as has been Well knoWn in the 
HLA art for many years. 

[0032] In accordance With one important aspect of the 
present invention, as the check valve cartridges 17A are 
produced, each one may be placed in an appropriate test 
?xture, and subjected to one or more predetermined pressure 
differentials, While the test ?xture measures the permitted 
?uid ?oW past the check ball 35 to verify that, for any given 
pressure differential, the rate of ?uid How is Within the 
predetermined tolerance range. Similarly, as each of the 
check valve cartridges 17B is produced, it may be placed in 
its oWn test ?xture, and subjected to one or more pressure 
differentials across the check ball 49, While the ?xture 
measures the rate of ?uid ?oW, again to verify that for each 
pressure differential, the ?uid How is Within the predeter 
mined tolerance range. 

[0033] After each check valve cartridge (17A or 17B) is 
tested, if it meets all of the check valve performance criteria 
speci?ed for that particular cartridge, it then proceeds to the 
HLA assembly area. Those cartridges Which do not meet all 
of the performance criteria are rejected (and possibly 
scrapped) at this stage of the process, rather than after the 
entire HLA is assembled and tested, as has been the case in 
connection With the prior art hydraulic lash adjusters and the 
prior art methods of assembly thereof. 

[0034] Although the present invention is being illustrated 
and described in connection With an embodiment in Which 
one of the available check valve assemblies is normally 
biased open, and the other is normally biased closed, those 
skilled in the HLA art Will recogniZe that the invention is not 
so limited. In the broadest aspects of the method of assem 
bling an HLA, all that is essential is that at least tWo different 
check valve assemblies be available, and that the tWo 
assemblies differ from each other in some performance 
criteria. For example, in the HLA assembly area, there could 
be provided tWo (or more) different types of check valve 
cartridge, Wherein both are, for example, of the normally 
biased open type, but Wherein the ?rst cartridge (17A) has 
one particular check ball siZe and/or travel, While the second 
cartridge (not shoWn herein) has a different check ball siZe 
and/or travel. Or, as another example, there could be pro 
vided tWo (or more) different types of check valve cartridge 
Wherein both are of the normally biased-closed type, but 
Wherein one (17B) has one particular bias force for the 
spring 47, While the other (not shoWn herein) has a different 
bias force for the spring 47. 

[0035] Referring noW primarily to FIGS. 3 and 4, there is 
shoWn in FIG. 3 a short HLA body 13A and there is shoWn 
in FIG. 4 a long HLA body 13B. By Way of example only, 
the short body 13A and the long body 13B may be substan 
tially identical, except for the overall length, and therefore 
each de?nes a body bore 51, and in the subject embodiment, 
and by Way of example only, the body bores 51 of both of 
the bodies 13A and 13B are identical in diameter, the 
signi?cance of Which Will be described subsequently. 

[0036] Referring noW primarily to FIGS. 3A and 3B, 
there are illustrated short plungers 15A and 15B, respec 
tively Which, for purposes of the present invention, may be 
substantially identical in parameters such as overall length, 
outside diameter 55, etc. HoWever, in the subject embodi 
ment, and by Way of example only, the short plunger 15A 
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de?nes a cartridge recess 53A Which is adapted to receive 
therein the check valve cartridge 17A, shown in FIG. 2, 
While the short plunger 15B de?nes a relatively shorter 
cartridge recess 53B adapted to receive therein the relatively 
shorter check valve cartridge 17B, shoWn in FIG. 2B. As 
noted above, the short plunger 15A and the short plunger 
15B could have exactly the same outside diameters 55, in 
Which case, each Would cooperate With the body bore 51 of 
the short body 13A to provide the same leakdoWn clearance. 

[0037] Referring noW primarily to FIGS. 4A and 4B, 
there is shoWn a pair of long plungers 15C and 15D, 
respectively Which, as Was explained in connection With 
FIGS. 3A and 3B, may be substantially identical to each 
other in terms of overall length and outside diameter 55, but 
in the subject embodiment, and by Way of example only, 
differ from each other at least in regard to the fact that the 
long plunger 15C de?nes a cartridge recess 53C Whereas the 
long plunger 15D de?nes a relatively shorter cartridge recess 
53D. In the subject embodiment, and by Way of example 
only, the cartridge recess 53C is substantially identical to the 
cartridge recess 53A, and therefore, is con?gured to receive 
therein the check valve cartridge 17A, Whereas, the cartridge 
recess 53D is substantially identical to the cartridge recess 
53B, and therefore, is con?gured to receive therein the 
relatively shorter check valve cartridge 17B. 

[0038] It should be understood by those skilled in the art 
that, Within the scope of the invention, the different check 
valve cartridges could all be con?gured to have the same 
axial length, thus eliminating the need to provide both of the 
short plungers 15A and 15B, or both of the long plungers 
15C and 15D. HoWever, the invention is being described in 
connection With an embodiment in Which the check valve 
cartridges are different (and require different plungers) to 
help illustrate the ?exibility in design afforded by the 
invention. Also, and as is noW Well knoWn in the HLA art, 
the shorter plungers 15A and 15B Would typically be utiliZed 
in markets Which require relatively less plunger travel, as is 
noW the case normally in the European market. On the other 
hand, the longer plungers 15C and 15D Would typically be 
utiliZed in markets Which require relatively greater plunger 
travel, as is noW the case normally in the North American 
market. 

[0039] In accordance With another important aspect of the 
present invention, there is provided the ability to assemble 
a number of different HLA models, each being different 
from the others in at least one aspect of its con?guration or 
its performance criteria, but Without the cost required for 
each different model of HLA to be comprised of parts and 
components Which are completely unique to that particular 
model. 

[0040] Therefore, and by Way of example only, the short 
bodies 13A and long bodies 13B Would be formed and 
machined, etc., and sent to the HLA assembly area, and the 
short plungers 15A and 15B and the long plungers 15C and 
15D Would also be formed and machined, etc. and also sent 
to the HLA assembly area. After the check valve cartridges 
17A and 17B are assembled and tested, those Which suc 
cessfully pass the performance test Would be sent to the HLA 
assembly area as Was mentioned previously. In the HLA 
assembly area, it is then possible to assemble a number of 
different HLA models utiliZing those opponents shoWn in 
FIGS. 2 through 4. 
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[0041] For example, the assembly operator Would select 
one of the long bodies 13B, as shoWn in FIG. 4. The 
assembly operator Would then select one of the check valve 
cartridges 17A, and one of the long plungers Which is 
suitable for use With the cartridge 17A, i.e., one of the long 
plungers 15C. The assembly operator Would then install the 
selected check valve cartridge 17A Within the selected long 
plunger 15C, and then install Within the body 13B the 
assembled cartridge-plunger sub-assembly or combination. 
As is Well knoWn to those skilled in the art, just prior to 
installing the cartridge-plunger combination, it is necessary 
to put in place the plunger spring 19 (shoWn only in FIG. 1). 
In accordance With another aspect of this invention, there 
may be available to the assembly operator several different 
plunger springs (19A and 19B, not shoWn herein because 
both are represented generically by the spring 19 in FIG. 1), 
each having a different biasing characteristic (for example, 
a different “curve” of biasing force as a function of axial 
compression). Thus, tWo different HLA models could be 
provided simply by having available tWo different plunger 
springs 19. 

[0042] Although, for ease and simplicity of illustration, 
only tWo bodies (13A and 13B) have been shoWn and 
described herein, in Which the only difference betWeen them 
is the length, those skilled in the art Will understand that 
other body con?gurations could be utiliZed. For example, a 
plurality of the normally-closed check valve cartridges 17B 
could be assembled into a plurality of the short plungers 
15B, and then these cartridge-plungers combinations 
installed in the bodies of deactivating HLA’s of the type 
Which are noW Well knoW to those skilled in the HLA art. 

[0043] For each different HLA assembly to be designed 
and assembled, it is necessary to start by specifying the 
check valve cartridge type (normally-biased open; normally 
biased closed, or “free ball”, as that term is understood in the 
art) and check valve performance. Based upon that deter 
mination, the next step is to select the appropriate check 
valve cartridge (either 17A or 17B, etc.) from among the 
multiple cartridge models available. Next, the designer must 
specify the desired leakdoWn performance, and based upon 
that, select the appropriate plunger Which “accepts” the 
selected check valve cartridge and at the same time, coop 
erates With the body to be used to provide the desired 
leakdoWn performance. The invention has been illustrated 
and described based upon the assumption that the different 
desired leakdoWn clearances may be achieved by selecting 
from among several different plungers, having slightly dif 
ferent diameters. HoWever, it should be apparent that the 
same result could be achieved by having available several 
different bodies, each having a slightly different body bore 
diameter. 

[0044] The invention has been described in great detail in 
the foregoing speci?cation, and it is believed that various 
alterations and modi?cations of the invention Will become 
apparent to those skilled in the art from a reading and 
understanding of the speci?cation. It is intended that all such 
alterations and modi?cations are included in the invention, 
insofar as they come Within the scope of the appended 
claims. 

1. Amethod of assembling a hydraulic lash adjuster for an 
internal combustion engine, said lash adjuster comprising a 
body de?ning a bore therein, a plunger slidingly received 
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Within said bore, and de?ning a ?uid chamber, said plunger 
and said bore cooperating to de?ne a pressure chamber; 
biasing means normally urging said plunger outWard of said 
bore, said body and said plunger cooperating to de?ne a 
leakdoWn clearance providing ?uid communication betWeen 
said pressure chamber and said ?uid chamber, and a check 
valve assembly operably associated With said plunger for 
permitting or blocking ?uid communication betWeen said 
?uid chamber and said pressure chamber in response to 
changes in the pressure difference betWeen said chambers; 
said method of assembly being characteriZed by: 

(a) providing said body de?ning said bore; 

(b) providing a plurality of check valve assemblies, 
including a ?rst check valve assembly and a second 
check valve assembly, said ?rst and second check valve 
assemblies having substantially the same eXterior con 
?guration, but differing from each other in some per 
formance criteria; 

(c) providing a plurality of plungers, including a ?rst 
plunger having a ?rst characteristic, and a second 
plunger having a second characteristic; 

(d) selecting one of said ?rst and second check valve 
assemblies; 

(e) selecting one of said ?rst and second plungers and 
installing therein said selected check valve assembly; 
and 

(f) inserting Within said bore of said body said selected 
plunger and check valve assembly combination. 

2. A method of assembly as claimed in claim 1, charac 
teriZed by said step (a) of providing said body comprises the 
steps of: 
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(a1) providing a plurality of bodies including a ?rst body 
having a ?rst con?guration, and a second body having 
a second con?guration; and 

(a2) selecting one of said ?rst and second bodies. 

3. A method of assembly as claimed in claim 1, charac 
teriZed by said step comprises the step of inserting Within 
said bore of said selected body said selected plunger and 
check valve assembly combination. 

4. A method of assembly as claimed in claim 1, charac 
teriZed by said step comprises the steps of: 

(f1) providing a plurality of biasing means, including a 
?rst biasing means having a ?rst biasing characteristic, 
and a second biasing means having a second biasing 
characteristic; and 

(f2) selecting one of said ?rst and second biasing means 
and inserting Within said bore of said body said selected 
biasing means, prior to the step of inserting Within said 
bore said selected plunger and check valve assembly 
combination. 

5. A method of assembly as claimed in claim 1, charac 
teriZed by said ?rst check valve assembly comprises a 
normally-open check valve assembly, and said second check 
valve assembly comprises a normally-closed check valve 
assembly. 

6. (canceled) 
7. (canceled) 
8. (canceled) 
9. (canceled) 


