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This invention relates to hydraulic lash adjusters for
‘automatically taking up the play inherent in valve trains
of internal combustion engines, and is an improvement
over and simplification of the hydraulic lash adjuster dis-
closed in Patent No. 2,887,996 entitled Hydraulic Lash
Adjusters issued on May 26, 1959.

Internal combustion engine poppet valve operating
mechanisms generally include a train of several elements
which transfer motion from the valve actuating cam to
the valve stem to open the valve against spring pressure
constantly urging the valve to its closed position. Inas-
‘much as the operating clearances in the valve train may
vary in accordance with the engine operating temperature
variations, and because of wear between elements of the
valve train, it has been generally accepted practice to
employ lash adjuster means to automatically take up and
compensate for the variable clearances in the valve train.

Earlier hydraulic lash adjusters employed in internal
combustion engines have not proven to be entirely satis-
factory due to malfunctioning occasioned by gummy de-
posits which accumulate therewith. The deposit of such
gummy substances in hydraulic lash adjusters is known
as “varnmishing.” It has been found that the more com-
plex the construction of hydraulic lash adjusters, the more
difficult they are to service and maintain.

With the foregoing in view, the primary object of the
instant invention is to provide an improved and simpli-
fied hydraulic lash adjuster for internal combustion engine
valve trains through which oil flows continuously except
during the valve lifting portion of the engine cam actu-
ated movement of the engine valve train into which the
hydraulic lash adjuster is incorporated, the said hydraulic
lash adjuster including only a single self-cleaning valve
means closing off the flow of engine cil through the hy-
draulic lash adjuster during the said valve lifting portion
of the cam actuated movement of the engine valve train,
all arranged to operate freely and silently against oil
cushioning whereby to substantially eliminate valve train
neises normally occurring in intermal combustion opera-
tion.

A further object of the invention is tc provide hy-
draulic lash adjusters for internal combustion engines
employing but a few extremely simple parts requiring
only readily manufacturable tolerances and incorporat-
ing floating valve seat construction, easily cleanable valve
passages, shim adjustment, a reservoir oil cover for the
‘cil outlet passage, and other features making the hydrau-
lic lash adjuster of the invention the utmost in simplicity,
inexpensive to manufacture, positive and reliable in per-
formance, substantially noiseless in operation, subsiantial-
ly free from varnishing, and requiring little or no main-
tenance.

Other objects of the invention will become- apparent by
reference fo the following detailed description taken in
connection with the accompanying drawing wherein:

Fig, 1 is a vertical sectional view of a hydraulic lash
adjuster embodying the invention operatively mounted in
.the block of an internal combustion engine, the said hy-
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draulic lash adjuster being shown in a position assumed
by it when the engine valve is closed.

Fig. 2 is a vertical sectional view similar to Fig. 1
except that the hydraulic lash adjuster is shown in the
position normally assumed by it when the engine valve
timing cam has fully opened the engine valve.

Referring now to the drawing where like reference nu-
merals refer to like and corresponding parts throughout
the several views, the hydraulic lash adjuster 10 disclosed
for the purpose of illustrating the invention is recipro-
catingly mounted in a suitable bore 11 provided in the
block 12 of an internal combustion engine, the said
bore 11 is preferably axially aligned with a push rod or
valve stem 13 and is disposed normal to the longitudinal
axis of a cam shaft 14 over an engine valve operating cam
15 thereof. As the cam shaft 14 rotates, the lobe 159 of
the cam 15 raises the hydraulic lash adjuster 18 from the
position shown in Fig. 1 to the position shown in Fig. 2
whereby to move the push rod 13 upwardly and open
the engine valve; the said push rod 13 being a part of
an engine valve train generally employed in conventional
internal combustion engines. The engine valve train to
which reference is made usually consists of the push rod
13 and a rocker arm which opens a spring loaded closed

5 engine valve responsive to the movement of the push rod

13 by the cam 15. As illustrated in the drawing, the
push rod 13 of the engine valve train is constantly spring
loaded in the direction indicated by the arrow 1388, and
the cam shaft 14 preferably turns in the direction of the
arrow R. Inasmuch as the engine valve train construc-
tion is conventional and is not a part of the instant in-
vention, is has not been shown in the drawing. How-
ever, it is important to note that the engine valve spring
cperating though the valve train constantly urges the
push rod 13 in a direction indicated by the arrow 1309
thereon. Because of necessary clearances in the engine
valve train required to permit expansion and coniraction
therein occasioned by extreme differences in non-operat-
ing and operating temperatures of the engine, the hydrau-
lic lash adjuster 18 is employed to automatically and
continuously take up the normal clearances or lash in
the valve train.

The improved hydraulic lash adjuster 18 preferably
consists of a cylinder 20 reciprocatingly mounted in the
bore 11 provided in the engine block 12, the said cylinder
20 being bored at 21 from ‘its upper or outer end to re-
ciprocatingly accommodate a piston 22 including an an-
nular valve element 23 formed integral therewith at the
bottom thereof. The said piston 22 is provided with an
axially disposed oil inlet passage 24 extending upwardly
from the annular valve element 23 at the bottom thereof
and is connected by a radial bore 25 to a circumferential
oil receiving groove 26 therearound in communication

“with a radially disposed oil inlet aperture 27 through the

cylinder 26 which in turn is in communication with an
oil pressure groove 128 and oil pressure port 121 pro-
vided in the engine block 12 at the said bore i1 therein.
The said piston 22 is also provided with an axially dis-
posed oil outlet passage 28 which extends upwardly from
the annpular valve element 23 at the bottom thereof to the
top thereof. The said oil outlet passage 28 is prefer-
ably restricted at the lower end thereof as indicated at
289.

A valve spool 32 having a central axially disposed aper-
ture 320 therethrough and at ifs upper or outer end a
flat annular valve seat 33 is mounted for limited recip-
rocating movement in the oil pressure chamber A of the
said cylinder bore 21 counsisting of the space axially in-
wardly of the piston 22 therein. The annular valve
clement 23 of the piston 22 is ground to seat on the
annular valve 'seat-33 of the valve spool 32 for the pur-

‘pose -of shutting .off ‘the flow -of hydraulic fluid through
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the hydraulic lash adjustor 10. As shown in the draw-
ing, the valve spool 32 is circumferentially grooved at 34
to accommodate a retainer ring 35 disposed in a suit-
-able groove 200 provided in the interior wall of the bore
21 of the hydraulic lash-adjuster cylinder 20. The. cir-
cumferential - groove 34 in the periphery of valve spool
32 is of a selected axial length to permit the said valve
spool 32 to reciprocate for a limited distance within the
bore 21 of the hydraulic lash adjuster cylinder 29. The
said valve spool 32 is preferably provided with upper and
lower radially disposed bleed apertures- 36 and 37 ex-
tending from the circumferential groove 34 to the central
_axially disposed aperture 320 therethrough whereby to
prevent entrapment of air in the said groove 34 which
‘would adversely affect the operation of the hydraulic
lash adjuster 20. :

° The oil-pressure chamber A in the inner end of the
cylinder 20 inwardly of the piston 22 therein also serves
-to accommodate two compression springs 38 and 39.
The larger diameter but shorter spring 38 acts against the
bottom of the valve spool 36 and constainly urges the said
valve spool 36 axially outwardly toward its outer limit
of movement permitted by the retainer ring 35 as best
shown in Fig. 1. The smaller diameter but longer spring
39 extends through the central axially disposed aperture
320 of the valve spool 32 and acts against the bottom of
the. piston 22 at a central recess 220 provided therein
and constantly urges the said piston 22 axially outwardly
as best shown in Fig. 1.

The cylinder 20 of the hydraulic lash adjuster 10 is
preferably of sufficient length to provide at all times an
oil reservoir B above the piston 22 reciprocatingly mounted
in the said cylinder 20. The top or outer end of the
piston 22 is preferably centrally axially bored at 40 to
_accommodate a shim pin 41 having a head 42 spherically
grooved at 43 to receive the spherical end 130 of the
push rod 13 of the engine valve train. As hereinbefore
mentioned the engine valve train is spring loaded so
that a constant pressure in the direction of the arrow
1300 is applied to the push rod 14. One side of the
~shim pin 41 is preferably slightly flattened as indicated at
410 to permit the said shim pin 41 to closely fit the bore
40 of the piston 22 and yet be readily. received therein.
If and when desired, adjustments may be made in the
effective length of the piston 22 of the hydraulic lash
adjuster 18 by inserting one or more annular shims 44
around the shim pin 41 and under the head 42 thereof.

The. bottom of the cylinder 20 of the hydraulic lash
~adjuster 1§ is preferably domed at 2600 to follow the
~cam surface of the engine valve operating cam 15
mounted on the cam shaft 14. The said cam shaft 14
and cam 15 preferably rotate in the direction of the arrow
R in Figs. 1 and 2.

For convenience in describing the operation of the hy-
draulic lash adjuster 10, the single valve thereof con-
sisting of the annular valve element 23 of the piston 22
and the valve seat 33 of the valve spool 32 will be desig-
nated as the through flow shut-off valve 50. The said
through flow shut-off valve 5@ controls the flow of oil
under pressure from the oil pressure port 120 to the
_oil pressure chamber A through the oil inlet passage 24
and from the said oil pressure chamber A through the
oil outlet passage 28 which discharges into the small oil
reservoir B located in the top of the said cylinder 20
above the piston 22 therein. In normal engine operation
oil from the oil outlet passage 28 of the piston 22 fills the
said reservoir B from whence it overflows into the engine
crankcase. Oil in the said reservoir B covers the upper
end of the oil outlet passage 28 and the top of the piston
22, and provides oil to the chamber A through the said
oil outlet passage 28 in the event of low engine oil pres-
sure, as for example, when the engine is first started.

When installed in a valve train of an internal combus-
tion engine, the hydraulic lash adjuster 10 assumes the
position indicated in Fig. 1 during the period of time the
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engine valve is closed. In the said engine valve closed
position, the cam follower dome 268 of the cylinder 20 of
the hydraulic lash ad]uster 1¢ follows the normal surface
of the cam 15 responsive to oil under pressure entering
the oil pressure chamber A of the said hydraulic lash ad-
juster 10 from the oil pressure port 121 and through the
oil inlet passage 24 of the piston 22. As the cam shaft
14 rotates, the lobe 150 of the cam 15 lifts the hydraulic
lash adjuster 19 by cam pressure applied on the cam
follower dome 280 of the cylinder 20 thereof from its
position shown in Fig. 1 to its position shown in Fig. 2
to close the engine valve.

In the engine valve closed position of the hydraulic
lash adjuster as shown in Fig. 1, the through shut-off
valve 50 is open with the annular valve element 23 spaced
from the valve seat 33 of the valve spool 32. The said
valve spool 32 is urged by the compression spring 38 to
its upper or outer limit of movement against its retainer
ring 35. Accordingly, when the said through shut-off
valve 50 is open, oil under the usual engine oil pressure
is applied to the piston 22 and moves it upwardly as
viewed in Fig. 1 to take up any play or lash in the engine
valve train. Durmg the time the through shut-off valve
50 is open, there is a continuous flow of oil under pres-
sure through the hydraulic lash ad]uster 10 as indicated
by the arrows in Fig. 1, which flow is restricted by the
restriction 280 in the said oil outlet passage 28. Thusly;
the hydraulic lash adjuster 10 hydraulically takes up the
play in the engine valve train during the period the engine
valve is open.

When the said through flow shut-oﬁ valve 50 is open
during the time the engine valve is open as indicated in
Fig. 1, the flow of oil through the said hydraulic lash ad-
juster 10 provides a self-cleaning effect and maintains it
substantially free from harmful deposits from the engine
oil. Because of the fact that the oil outlet passage 28
through the piston 22 is relatively restricted at 280, suffi-
cient oil pressure is developed at the bottom of the piston
22 to maintain it in its UP position as shown in Fig. 1.
The separation between the valve element 23 of the piston
22 and the valve seat .33 of the valve spool 32 of the
through shut-off valve 50 represents the amount of clear-
ance or play to which the engine valve train is adjusted
to compensate for expansion of the elements thereof and
to provide a minimum of operating clearances therein.

As the cam shaft 14 and cam 15 thereon rotate clock-
wise as indicated by the arrow R in Fig. 1, the cam lobe
150 lifts the hydraulic lash adjuster 18 upwardly from its
engine valve closed position shown in Fig. 1 to its engine
valve open position shown in Fig. 2. During the initial
portion of the said upward movement of the hydraulic
lash adjuster 10, the cylinder 20 thereof moves upwardly
in respect to the piston 22 closing the through flow shut-
off valve 59 interrupting the flow of oil under pressure
through the said hydraulic lash adjuster 18.  During this
initial upward movement of the hydraulic lash adjuster
19, the oil below the piston 22 and above the valve seat
33 is forced both out of the oil outlet passage 28 and out
of the oil inlet passage 24, the restriction 280 of the oil
outlet passage 28 causing the majority of the said oil
below the piston 22 and above the valve seat 33 to be
forced back through the relatively larger oil inlet passage
24 overcoming the engine oil pressure behind the oil
entering the said hydraulic lash adjuster 10. Any air
that might possibly enter the cylinder 20 of the hy-
draulic lash adjuster 10 below the piston 22 thereof is
forced out of the said cylinder 20 through the oil out-
let passage 28 of the said piston 22 during the first por-
tion of each upward movement of the hydraulic lash
adjuster 10.

The said initial portion of the upward movement of the
hydraulic lash adjuster 10 takes up the clearance or play
in the engine valve train, and further upward lifting of
the said hydraulic lash adjuster 16 by the lobe 150 of the
cam 15 opens the engine valve controlled by the engine
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valve train. The seating of the valve-element 23 ‘of ‘the
piston 22 of the through flow shut-off valve 50 against
the valve 'seat 33 of the valve spool 32 thereof is always
sufficiently oil cushioned to assure substantially noiséless
operation of the hydraulic lash adjuster 10, and the oil
positively entrapped in the oil pressire chamber A of the
cylinder 20 of the hydraulic lash adjuster 10 below the
piston 22 assures at all times a complete oil cushioned
operation of the hydraulic lash adjuster 16 and the
through flow shut-off valve 50 thereof.

The closing of the engine valve of the engine valve
train is accomplished by a compression spring which
is generally incorporated in the engine valve train. As
the cam lobe 150 of the cam 15 moves clockwise as
indicated by the arrow R from its position shown in Fig.
2 to its position shown in Fig. 1, the hydraulic lash ad-
juster 10 again assumes the position shown in Fig. 1,
as it functions as hereinbefore described for its engine
valve closed position,

If for any reason oil under pressure is not available to
the hydraulic lash adjuster 10, and should there be a
leakage past the piston 22 or out of the oil pressure
chamber A, then both the piston 22 and the valve spool
32 may travel downwardly together to the extent permit-
ted by the retainer ring 35, and there remain until oil
under pressure is again supplied to the hydraulic lash
adjuster 10 and fills the oil pressure chamber A of the
cylinder 20 thereof whereupon the said hydraulic lash
adjuster will resume its normal operation.

The improved hydraulic lash adjuster 10 not only pro-
vides a trouble free unit which operates efficiently and
quietly over long periods of engine operation without
frequent adjustment of engine valve train clearances, but
has only a few simple parts and is readily adjustable
in the valve train according to the clearances required
therein. The improved hydraulic lash adjuster employs
but a single operating valve and eliminates back flow
check valves which have been a major source of mal-
functioning in other hydraulic lash adjuster mechanisms.
The improved hydraulic lash adjuster operates under oil
cushioning at all times that oil under pressure is avail-
able to it, and is economically manufactured and readily
installed, assembled, disassembled, and serviced.

Although but a single embodiment of the invention has
been disclosed and described in detail, it is obvious that
many changes may be made in the size, detzil and ar-
rangement of the various elements thereof, all without
departing from the spirit and scope of the invention as
defined by the appended claims.

I claim:

1. A hydraulic lash adjuster for a cam operated valve
train of an internal combustion engine comprising a cylin-
der having one end open and one end closed, a piston
including a central annular valve element at the inner end
thereof reciprocatingly mounted in said cylinder forming
an oil chamber therein, a centrally apertured valve spool
reciprocatingly mounted in said cylinder having a flat
valve seat formed on the outer end thereof against which
said valve element may seat, the said valve spool having
a circumferential groove formed around the periphery
thereof, a retainer ring fixed in said cylinder and disposed
in said valve spool groove limiting the axial movement of
said valve spool in said cylinder, spring means in said
oil chamber constantly urging said valve spool toward
said piston within the limits of its axial limited move-
ment, spring means in said oil chamber constantly urg-
ing said piston in a direction to maintain the valve ele-
ment thereof from seating on the valve seat of said valve
spool, the said cylinder having an oil inlet therein and
said piston having oil inlet and outlet passages therein
providing a normal flow of engine oil under pressure
through said hydraulic lash adjuster and maintaining said
oil chamber filled with engine oil, the said piston outlet
passage being restricted in respect to the said inlet pas-
sage, the said normal flow of engine oil through said
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‘hydraulic lash adjuster being interrupted by the ‘seating

of ‘the said piston valve element-on said valve seat of

'said valve spool when axial valve train‘pressure is applied
‘on the closed end of the cylinder and the outer end of the

piston of said ‘hydraulic tash adjuster.

2. A hydraulic lash adjuster for a cam operated valve
train of an internal combustion engine comprising a cyl-
inder having one end open and one end closed reciprocat-
ingly mounted in a bore in the crank case of said engine,
a3 piston including a central annular valve element at the
inner end thereof reciprocatingly mounted in said cylin-
der forming an oil chamber therein, a centrally apertured
valve spool reciprocatingly mounted in said cylinder hav-
ing a flat valve seat formed on the outer end thereof
against which said valve element may seat, the said valve
spool having a circumferential groove formed around
the periphery therecf, a retainer ring fixed in said cylinder
and disposed in said valve spool groove limiting the axial
movement of said valve spool in said cylinder, spring
means in said oil chamber constantly urging said valve
spool toward said piston within the limits of its axial lim-
ited movement, spring means in said oil chamber con-
stantly urging said piston in a direction to maintain the
valve element thereof from seating on the valve seat of
said valve spool, the said cylinder having a pressure oil
port therein through which oil is received from said en-
gine under pressure, the said piston having a pressure oil
inlet passage therein communicating between said oil
pressure port and the annular valve element of said
piston, said piston having an oil outlet passage there-
through communicating between said annular valve ele-
ment of said piston and the top thereof, the said piston
outlet passage being restricted in respect to the said pis-
ton inlet passage, said port and passages through said
cylinder and said piston providing a normal free flow of
engine oil under pressure through said hydraulic lash
adjuster and maintaining said oil chamber filled with en-
inge oil, the said normal flow of engine oil through said
hydraulic lash adjuster being interrupted by the seating
of the said piston valve element on said valve seat of said
valve spool when axial valve train pressure is applied
on the closed end of the cylinder and the outer end of
the piston of said hydraulic lash adjuster.

3. A hydraulic lash adjuster for a cam operated valve
train of an internal combustion engine comprising a cyl-
inder having one end open and one end closed recipro-
catingly mounted in a bore in the crankcase of said en-
gine, a piston including a central annular valve element
at the inner end thereof reciprocatingly mounted in said
cylinder forming an oil chamber therein, the said cylin-
der being of sufficient length to provide an cpen oil res-
ervoir at the top thereof within said engine crankcase, a
centrally apertured valve spool reciprocatingly mounted
in said cylinder having a flat valve seat formed on the
outer end thereof against which said valve element may
seat, the said valve spool having a circumferential groove
formed around the periphery thereof, a retainer ring
fixed in said cylinder and disposed in said valve spool
groove limiting the axial movement of said valve spool
in said cylinder, spring means in said oil chamber con-
stantly urging said valve spool toward said piston within
the limits of its axial limited movement, spring means in
said oil chamber constantly urging said piston in a direc-
tion to maintain the valve element thereof from seating
on the valve seat of said valve spool, the said cylinder
having a pressure oil port therein through which oil is
received from said engine under pressure, the said piston
having a pressure oil inlet passage therein communicating
between said oil pressure port and the amnular valve
element of said piston, said piston having an oil outlet
passage therethrough communicating between said an-
nular valve element of said piston and the top thereof,
the piston outlet passage being restricted in respect to the
said piston inlet passage, said port and passages in said
cylinder and said piston providing a normal free flow of



2;066,151

7
engine oil under pressure through said hydraulic lash closed end of the cylinder and the outer end of the piston
adjuster and maintaining said oil chamber filled with of said hydraulic lash adjuster, oil from said piston oil
engine oil the said normal flow of engine oil through said outlet passage maintaining the said .open oil res’e,rvoi;

“hydraulic lash adjuster being interrupted by the seating filled.
of the said piston valve element on said valve seat of 5 .
.said valve spool when axial pressure is applied on the ' . No references cited.



