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a corporation of Oiaio 

Fied Feb. 13, 1964, Ser. No. 344,751. 
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The present invention relates to an improved fulcrum 
adjuster or lash adjuster for engine valve linkages. More 
specifically, the invention relates to an improved oil 
operated mechanism which prevents excessive and objec 
tionable lash in the operation of engine valves. 
The present invention provides a new and simplified 

fulcrum type hydraulic valve lash adjuster in which the 
number of machined component parts has been reduced 
substantially. What is more, the arrangement of elements 
is such that the fulcrum adjuster can be made smaller, 
that is, with a smaller profile than has heretofore been 
the case. Not only are economies effected in the Inanu 
facture of the fulcrum adjuster of the present invention, 
but from an operational standpoint the fulcrum adjuster 
of the present invention is more completely and more 
quickly responsive to changes in demand than other types 
of fulcrum adjusters previously suggested. 

It is accordingly an object of the present invention to 
provide a zero lash adjuster having a minimum number of 
Imachined component parts. 

Another object of the present invention is to provide a 
fulcrum type lash adjuster in which the simple con 
bination of a bushing and a valve sleeve provide an in 
ternal valve of novel configuration. 

Another object of the invention is to provide a valve 
lash adjuster having an internal valve element responsive 
to a hydraulic pressure differential, to viscous drag of 
the fluid passing through the leakdown annulus to the 
reservoir, to the fluid drag generated by the relative 
motion of the two elements comprising the leakdown 
annulus during the leakdown cycle, and to spring tension. 
Another object of the invention is to provide an in 

ternal valve element for a fulcrum adjuster which is 
opened rapidly during the refill portion of the cycle by 
both a reversal in the pressure differential and in the 
direction of action of the viscous drag caused by the 
relative motion of the elements defining the leakdown 
annulus. 

Another object of the invention is to provide an adjuster 
which can be provided with a specific amount of built-in 
lash through the use of an element in the high pressure 
chamber which compresses unifornly immediately prior 
and immediately after valve opening to enable use of the 
adjuster with either lash or zero lash type cam shafts. 

Another object of the invention is to provide a fulcrum 
adjuster having its own hydraulic system and means for 
maintaining a static internal pressure which insures rapid 
transporting of the hydraulic fluid from the reservoir 
to the pressure chamber. 

Another object of the invention is to provide a self 
contained hydraulic valve lash adjuster which eliminates 
the necessity and expense of providing passages to trans 
port the engine oil from the oil pump to each of the 
adjusters. 
Another object of the invention is to provide a valve 

lash adjuster with a monocellular flexible element which 
has the characteristic of maintaining either a constant 
reservoir pressure in the mechanism or for providing a 
collapsible element of small volume to create built-in 
lash. 

Another object of the invention is to provide a valve 
element between the reservoir and pressure chamber 
which is designed to open in proportion with the demand. 
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Other objects and features of the present invention 

will become apparent to those skiied in the art from the 
following description of the attached sheet of drawings 
which illustrate several embodiments of the invention. 
FIGURE 1 is a vertical sectional view taken through 

a valve assembly employing a fulcrum adjuster of the 
present invention; 
FIGURE 2 is a vertical sectional view through the 

fulcium adjuster shown in FIGURE 1; and - 
FIGURE 3 is a vertical sectional view of a modified 

form of fulcrum adjuster which is self-contained. 
In FIGURE 1, reference numeral 10 indicates general 

ly an internal combustion engine including a cylinder 
block 2 having a cylinder head 12. A valve guide 3 is 
formed in the cylinder head 12 and receives a stem 14 
of a poppet valve 16 in sliding relation therethrough. 
The valve 6 has the usual seating face 17 to control the 
flow of gases between a valve port 18 and a combustion 
chamber 9. 
The upper end of the valve stem 14 has grooves 2i. 

formed therein, and conventional valve locks 22 are pro 
vided with beads which seat within the grooves 21. A 
valve lock retainer 23 tightly engages the valve lock 22 
and serves to bottom a valve spring 24 extending be 
tween the retainer 23 and a shoulder 26 formed in the 
engine head 2. 
The rocker arm may take the form of a stamped sheet 

metal arm 28 having a depressed fragmental spherical 
socket portion 29 with an aperture 31 through the bot 
tom of the socket. The rocker arm 28 is provided with 
an upturned peripheral flange 32. At one end of the 
rocker arm 28 and at one side of the socket 29, the rocker 
arm is provided with an inverted socket 33 for the 
rounded end 34 of a pushrod 35. On the opposite side of 
the socket 29, and on the opposite side of the rocker arm, 
the rocker arm is depressed as indicated at numeral 30, 
to provide a rounded surface for engaging and rocking 
on the end of the valve stem 4. 
The fulcrum adjuster of the present invention has been 

identified generally in FiGURE 1 at reference numeral 
35. It is supported in its operating position to pivotally 
carry the rocker arm 28 on a post 37 which is threaded 
or otherwise locked into a bore 33 communicating with 
an oil gallery passage 41 in the engine block. The pas 
sage 4 is supplied with pressurized oil from the oil pump 
of the engine. 
The interior construction of the fulcrum adjuster 36 

is shown in somewhat enlarged form in FIGURE 2. 
From this view it will be seen that the post 37 extends 
through an axial passage 42 formed in a barrel 43. The 
post 37 has a blind ended axial bore 44 which delivers 
oil to a plurality of radially extending cross ducts 45 
which, in turn, deliver the oil to a distribution groove 
47 formed in the outer periphery of the post 37. - 
A bushing 48 is mounted on the post 37 and has a 

plurality of inlet ports 49 therein communicating with the 
distribution groove 47. 

Loosely received within the interior of the barrel 43 
is a valve sleeve 51 whose outer periphery is spaced suffi 
ciently from the inner periphery of the barrel 43 to pro 
vide a leakdown annulus 52 therebetween. 
The upper end of the bushing 48 contains a head por 

tion 53, with a slight clearance space 54 being provided 
between it and the inner periphery 55 of the barrel 43, so 
that air may be vented from the assembly, as will be de 
scribed in a succeeding portion of this description. 
The valve sleeve 51 is formed internally with a frusto 

conical seating face 55 which confronts the peripheral 
edge of an enlarged annular shoulder 57 formed on the 
bushing 48. The edge of the shoulder 57 may thus be 
seated against the confronting seating surface 56 in sub 
stantially line contact thereby closing off a fluid reservoir 
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compartment 53 existing between the bushing 43, the bar 
rel 43, and the valve sleeve 5. The seating surface 56 is 
urged into seating relation with the shoulder 57 by the 
action of a spring 6 which is confined between the lower 
end of the valve sleeve S2 and the interior of the bar 
rel 43. - 

At the lower end of the bushing 43 there is provided 
a seal ring 62 covered by a washer 63. The seal eleinent 
62 is held in place against the bushing 43 and the barrel 
43 by a return spring 64 located between the washer 63 
and an annular shoulder 65 of lesser diamete; than the 
annular shoulder 57 and axially spaced therefrom. The 
Spring 66 urges the bushing 48 against a lock ring 67 
disposed in a suitable groove provided in the barrel 43 
to contain the internal parts of the adjuster against the 
combined spring forces prior to installation in the en 
gine. A nut 68 is threaded onto the end of the post 37 to 
complete the assembly. 
The structure shown in FIGURE 2 is intended for use 

in conjunction with cil circulating from the oil pump of 
the engine. The structure shown in FIGURE 3 is self 
contained in that it has its own hydraulic system and a 
constant clearance element. The fulcrum adjuster of 
FIGURE 3 may include a barrel 71 of substantially, the 
Sanhe configuration as the barrel 43 shown in FGURE 2. 
A solid post 72 extends through an axial passageway 73 
in the barrel 7. A solid bushing 74 is mounted on the 
post 72 and has a headed portion 75 received within the 
interior of the barrel 7. 
The modified form shown in FIGURE 3 also includes 

a valve sleeve 78 which cooperates with the internal pe 
riphery of the barrel 71 to provide a leakdown annulus 
79 therebetween. The value sleeve 73 also has a frusto 
conical portion 31 which is arranged to seat the edge of 
an annular shoulder 82 formed in the bushing 74. A 
Spring 83 disposed between the barrel 7 and the valve 
sleeve 78 urges the valve sleeve 78 into seated relation 
With the shoulder 32. 
A lower Seal element 84 is provided between the bush 

ing 74 and the barrel 7, and a second spring element 85 
is confined between a washer 85 and an annular shoulder 
87. It will thus be seen that the internal valve configura 
tion of both embodiments of the invention are substan 
tially identical. 
The device shown in FIGURE 3 includes a combina 

tion upper Seal and compressible energy storage device, in 
the form of a cellular seal 88 disposed about the upper 
end of the bushing 74. The cellular seal 83 is composed 
of an elastic monocellular material whose individual 
cells are filled with a compressed gas. The seal 88, the 
bushing 74, the valve sleeve 78, and the waii of the barrel 
71 all cooperate to define a reservoir chamber 89 for the 
hydraulic fluid contained within the fulcrum adjuster. 
The assembly is completed with a lock ring 92 and a nut 
92 on the end of the post 72. The compression chamber 
99 of the fulcrum adjuster may also contain a compres 
sible element 93 in the form of a ball or the like designed 
to provide a specific amount of built-in lash, if desired. 
The operation of the device in FIGURE 2 and its in 

stallation will now be described. After the adjuster is 
placed on the post 37, the hold-down nut 58 is positioned 
to cause the relative position of the barrel $3 with respect 
to the bushing 48 to be in mid-range. When the engine 
starts, engine oil is pumped through the gallery 4i, up 
the axial passage 44 through the radial port 45 to the dis 
tribution groove 47. From this groove, oil eaters the 
reservoir chamber 58 through the radial passages $9 
formed in the bushing 43. As the reservoir fills, all the 
entrained air and the air being displaced by the oil escapes 
through the air vent 54. Once the air is vented, pressure 
in the reservoir builds up causing the sleeve valve 51 to 
open against the force of the biasing spring 63. Oil then 
enters into the pressure chamber 70, forcing all of the 
air up and out through the air vent 54. When filed, the 
adjuster is ready for normal operation. 
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4. 
In the operation of the adjuster, as the rocker a Trn 23 

is urged outward with respect to the cylinder head 12 by 
the pushrod 35, the adjuster barrel 43 is urged upwardly, 
causing the pressure of the oil in the pressure chamber 
it to increase. Simultaneously, the engine valve 13 is 
forced open. During the duration of the engine waive 
opening, a small amount of oil is forced from the pressure 
cihannber 78 through the leakdown annulus 52. Once the 
engine valve ió returns to its seat 57, the spring 64 urges 
the barrel 43 downward with respect to the post 37 to 
take up all clearance in the vaive train. Simultaneously, 
the pressure differential in the pressure chanaber 73 and 
the reservoir chamber 58 reverses. The valve sleeve 5 
then opens, and a volume of oil sufficient to refill the pres 
Sure chamber 70 is transferred from the reservoir 58. 
The volume of refill oil as compared to the voluime of dis 
charge oil will vary as a function of engine operating con 
ditions to compensate for changes in the valve train 
lengths. 
There is very little relative movement between the 

valve sleeve 5 and the shoulder 57 during steady operat 
ing conditions because the amount of fluid being circulated 
is extremely small. However, during engine start-up, the 
degree of valve sleeve opening is much greater for those 
adjusters that are collapsed during engine shutdown by 
engine valves that remained open. This variable open 
ing feature reduces to a minimum the time required to 
fill the pressure chamber under the conditions described. 
The modified form of the invention shown in FIGURE 

3 overcomes problems that have been found to exist in 
some engines. For one, some engine oil pumps do not 
have sufficient capacity to maintain the minimum required 
reservoir pressure. In addition, at high speeds, the oil 
in some engines become so whipped with microscopic air 
bubbles that they migrate into the pressure chamber be 
fore they have had time to rise and escape through the 
air vent. This produces an uncontrollable “spongy' 
condition and results in excessive valve train noise. Fur 
thermore, some engines lack oil passages extending from 
the oil pump to the location of the adjuster. 
The fulcrum adjuster shown in FiGURE 3 operates in 

the following manner during one cycle of operation. As 
the barrel 7 is forced upwardly with respect to the bush 
ing 74, relative motion between the two is resisted by the 
incompressible hydraulic fluid contained in the pressure 
chamber 99, and the force of the return spring 35. When 
the engine valve 6 is opened, a small percentage of hy 
draulic fluid is forced through the leakdown annulus 79 
into the reservoir chamber 89. As the volume of fluid 
in the reservoir increases, the energy storing cellular 
seal 88 compresses, increasing the reservoir pressure 
slightly. Immediately upon seating of the engine valve 
15, the return spring 83 expands to take up any clearance 
that exists in the valve train. Simultaneously, the pres 
sure differential in the adjuster reverses, so that the valve 
sleeve 78 leaves its seat, and a volume of fluid sufficient 
to fill the pressure chamber is transferred by the expand 
ing cellular seal 83. 
The cellular sea 88 is preloaded to maintain a certain 

minimum static pressure in the adjuster at all times. The 
lower seal element 84 can also be made of a monocellular 
material or a separate compressible element 93 can be 
included to provide a specific amount of lash in the valve 
train by compression immediately prior to valve opening. 

From the foregoing, it will be understood that the 
fulcrum adjuster of the present invention provides a 
simplified but highly effective lash adjusting mechanism. 
Machined parts are reduced to an absolute minimum, 
without sacrifice in the efficiency of operation. Response 
to demand conditions has improved, and the hydraulic 
fluid is rapidly transferred to the high pressure chamber 
upon start-up from the collapsed position. 

It should be evident that various modifications can be 
made to the described embodiments without departing 
from the Scope of the present invention. 
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We claim as our invention: 
1. In a fulcrum adjuster having a barrel and a mount 

ing post extending into said barrel, a bushing mounted 
about said post, said bushing having an enlarged annular 
shoulder extending radially therefrom, a valve sleeve re 
ceived within said barrei and cooperating with said barrel 
to provide a leakdown annulus therebetween, said valve 
sleeve having an internal seating surface upon which the 
peripheral edge of said shoulder is arranged to seat there 
by providing a valve element therebetween, and spring 
means urging said valve sleeve into seated relation with 
said shoulder. 

2. In a fulcrum adjuster having a barrel and a mount 
ing post extending into said barrel, a bushing mounted 
about said post, a seal ring interposed between said bush 
ing and said barrel, said bushing having a pair of arcuate 
shoulders of varying diameter thereon, a valve sleeve re 
ceived within said barrel and cooperating with said barrel 
to provide a leakdown annulus therebetween, said valve 
sleeve having an internal seating surface upon which the 
peripheral edge of the larger of said shoulders is arranged 
to seat, a first spring means urging the valve sleeve into 
seating relation with respect to said larger shoulder, and 
a second spring means between the smaller of said shoul 
ders and said seal ring. 

3. The adjuster of claim 1 in which said internal seating 
surface on said valve sleeve is a frusto-conical surface and 
said shoulder engages said surface in substantially line 
contact. 

4. A fulcrum adjuster comprising a barrel having an 
axial passage extending therethrough, an axially bored 
post extending into said axial passage, a bushing mounted 
on said post, said bushing having passages therein com 
municating with the axial bore in said post, a valve sleeve 
having an internal diameter substantially larger than the 
diameter of said bushing, thereby providing a reservoir 
chamber therebetween, said valve sleeve having an inter 
nal seating surface, said bushing having an annular shoul 
der proportioned to be received against said seating sur 
face, said bushing and said barrel being spaced apart be 
low said shoulder to provide a pressure chamber therein, 
and spring means urging said shoulder and said seating 
surface into seated relation. 

5. A fulcrum adjuster comprising a barrel having an 
axial passage extending therethrough, an axially bored 
post extending into said axial passage, a bushing mounted 
on said post, seal means at one end of said barrel extend 
ing between said barrel and said bushing, said bushing 
having passages therein communicating with the axial 
bore in said post, a valve sleeve located between said 
bushing and said barrel and providing a leakdown annulus 
with said barrel, said valve sleeve having an internal seat 
ing surface confronting said bushing, said bushing having 
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a pair of axially spaced annular shoulders thereon, the 
larger of Said shoulders being proportioned to be seated 
on said seating surface, a first spring means urging said 
valve sleeve into seated relation with said larger shoulder 
and a second spring means disposed between the smaller 
of said shoulders and said seal means. 

6. The adjuster of claim 5 in which said internal seat 
ing surface is a frusto-conical surface, and said larger 
shoulder engages said surface in substantially line contact. 

7. A fulcrum adjuster comprising a barrel having an 
axial passage extending therethrough, a post extending into 
said axial passage, a bushing mounted on said post, said 
bushing having an annular shoulder extending therefrom, 
a valve sleeve having an outer periphery which defines a 
leakdown annulus with the inner periphery of said barrel, 
said waive sleeve having an interior seating surface ar 
ranged to seat the edge of said annular shoulder, and a 
celluliar seal disposed about said bushing and defining an 
expandible fluid reservoir with said barrel, said bushing, 
and said valve sleeve. 

8. A fulcrum adjuster comprising a barrel having an 
axial passage extending therethrough, a post extending 
into Said axial passage, a bushing mounted on said post, 
Said bushing having an annular shoulder extending there 
from, a valve sleeve having an outer periphery which 
defines a leakdown annulus with the inner periphery of 
said barrel, said valve sleeve having an interior seating 
surface arranged to seat the edge of said annular shoulder, 
Spring means urging said surface into seated relation with 
said shoulder, and a cellular seal disposed about said 
bushing and defining an expandible fluid reservoir with 
Said barrel, said bushing, and said valve sleeve. 

9. A fulcrum adjuster comprising a barrel having an 
axial passage extending therethrough, a post extending 
into said axial passage, a bushing mounted on said post, 
Said bushing having an annular shoulder thereon, a valve 
sleeve slidably received within said barrel and providing 
a leakdown annulus therewith, said valve sleeve having 
a frusto-conical internal surface confronting said shoulder 
and arranged to seat said shoulder, a cellular seal element 
disposed about said bushing in spaced relation to said valve 
sleeve to provide a fluid reservoir therebetween, and spring 
means urging said valve sleeve into seating relation with 

45 
said shoulder. 
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