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ABSTRACT OF THE DISCLOSURE 

A one-piece rocker arm with straight side walls and a 
semi-cylinder bottom bearing surface is mounted on a ful 
crum having cylindrical stub shafts on which are mounted 
needle bearings and bearing housings; the rocker arm 
bearing surface has a no-lash engagement with the bottom 
portion of the bearing housing which rotates with the 
rocker arm as a unit during a loaded condition of the 
valve train but rotates relative to the rocker arm during 
the unloaded -valve train condition due to vibrations of 
the‘ engine and inertia of the parts to provide even wear of 
the parts. The fulcrum is provided with an integral sleeve 
shaft of rectangular or square cross-section which extends 
through the rocker arm bearing surface and into a slotted 
recess or groove in the engine cylinder head. A bolt which 
passes axially through the sleeve shaft secures the ful 
crum to the cylinder head. 

This invention relates, in general, to a valve train for 
an internal combustion engine. More particularly, it re 
lates to a rocker arm assembly for an over-head valve, 
push rod type actuated valve train providing minimum 
frictional resistance to relative rotation between the parts. 
It will be clear, however, that it is within the scope of the 
invention to utilize the assembly to be described in con— 
nection with overhead cam shaft type actuated valve train 
rocker arm assemblies as well. 

Conventional passenger car type engine valve trains 
generally are unsatisfactory for use in so-called race en— 
gines for a number of reasons. A standard or conventional 
valve train rocker arm assembly generally is designed to 
be lubricated adequately at the top valve train speeds it 
must endure. These top speeds, however, are considerably 
less than those attained by a so-called race engine valve 
train, in which the valve train r.p.m. is increased by as 
much as several thousand. In the latter case, if a con 
ventional valve train rocker arm assembly were used, the 
lubrication system would be inadequate and considerable 
heat due to frictional resistance would be generated. Ulti 
mately, parts failure would occur. For example, an un 
satisfactorily lubricated valve train assembly produces in 
crease friction and heat as a result of increased load on 
the bearing surface. This can result in the push rod wear 
ing through the rocker arm bearing surface. Also, during 
sustained high speed driving, such as is prevalent in a race 
type engine valve train, the bearing portions tend to wear 
faster than in a conventional type valve train rocker arm 
assembly because the load tends to be concentrated in a 
few of the bearing areas. 
For the above reasons, a race type engine valve train 

usually requires a specially constructed or non-production ’ 
type rocker arm assembly that can withstand the high 
loads prevalent and also will reduce friction to a minimum 
so as to reduce the heat and reduce wear of the parts, 
thereby minimizing fatigue or failure. 
The conventional engine valve train rocker arm assem 

blies that use pedestal mounted rocker arms generally 
have a spherical or part cylindrical fulcrum that provides 
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an essentially large bearing area. This also provides a 
large area for frictional resistance and heat build~up if not 
adequately lubricated. Race engines, on the other hand, in 
order to avoid or minimize friction, generally utilize roller 
bearing assemblies mounted on stub shafts secured to a 
fulcrum and extending through side wall openings in the 
rocker arm. The rocker arm, in this case, generally has a 
considerably thicker side wall than that used in conven 
tional street type engine valve trains since the needle 
bearing assembly generally is pressed into a hole in the 
side Wall of the rocker arm. 
From the foregoing, therefore, it will be seen that race 

engine type valve trains generally are far more expensive 
and complex than the conventional street type engine 
valve trains, and accordingly, would be unsatisfactory 
from a production standpoint for so-called street engines. 
A further disadvantage of the pressed needle bearing as 
sembly rocker arm type construction is that during sus 
tained high speed driving, the wear tends to concentrate 
at the lower portion of the roller bearing assembly; i.e., 
uneven wear occurs, causing fatigue of one part of the 
needle bearing assembly while the other portions show 
essentially no wear whatsoever. 

The invention provides a high-speed essentially fric 
tionless rocker arm assembly that meets all of the require 
ments necessary to provide high speed sustained operation 
without fatigue or failure,‘ and yet is considerably more 
economical to manufacture and less complex to assemble 
than the conventional high speed engine valve train. This 
is because it combines a conventional one piece type rocker 
arm with a fulcrum assembly constructed according to the 
invention including a needle bearing assembly. That is, 
the invention utilizes a needle bearing fulcrum assembly 
that is easily insertable into a conventional production 
type rocker arm. The conventional so-called street engine 
valve train rocker arm assembly can become a high speed 
race engine lvalve train rocker assembly simply by re 
placing the pedestal mounting spherical or part cylindrical 
fulcrum assembly with one to be described. 

It is an object of the invention, therefore, to provide an 
engine valve train rocker arm assembly that is essentially 
frictionless in operation, is easy to assemble and'disassem 
ble, and is economical to manufacture. 
Another object of the invention is to convert a known 

type of one piece rocker arm, medium speed, valve train 
into a high speed valve train by replacing the rocker arm 
fulcrum with a needle bearing, cylindrical fulcrum type 
assembly. 
A still further object of the invention is to provide 

a valve train rocker arm assembly in which relative 
rotation betwen ‘the bearing portions is permitted due to 
engine vibration and inertia forces of the parts, thereby 
effecting more even wear of the parts and longer life 
thereto. 

Other objects, features and advantages of the invention 
will become more apparent upon reference to the succeed 
ing detailed description thereof, and to the drawings 
illustrating the preferred embodiments thereof, wherein; 

FIG. 1 is a cross sectional view of a portion of an in 
ternal combustion engine valve train embodying the 
invention taken on a plane indicated by and viewed in 
the direction of the arrows 1—1 of FIG. 2; 

FIG. 2 is a cross sectional view of the rocker arm 
assembly of FIG. 1 taken on a plane indicated by and 
viewed in the direction of the arrows 2-2 of FIG. 3; 

FIG. 3 is a top view of a portion of a valve train em 
bodying the invention; 
FIGS. 4a and 4b are cross sectional views corresponding 

to FIGS. 1 and 2 and illustrating modi?cations of the 
invention; and 
FIG. 5 is a cross sectional view similar to FIG. 2 

rice 
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illustrating a further embodiment or modi?cation of the 
invention. 

FIG. 1 illustrates a portion of the valve train for an 
internal combustion engine in which over-head valves are 
used. ‘In this particular instance, each spring closed engine 
valve 10, indicated in phantom, is adapted to be actuated 
by pivotal movement of a rocker arm 12. The latter is 
individually or pedestal mounted on a boss 14 projecting 
from a cylinder head (not shown) of the engine. In this 
case, the opposite end portion of the rocker arm is adapted 
to be actuated by a push rod 16, also shown in phantom, 
reciprocated by a conventional tapper means (not shown). 

‘Rocker arm 12 in this case is essentially of conventional 
form and shape. It comprises a stamped or alternately 
cast one-piece member 12 that has essentially a square 
U-shape in cross section, as seen in FIG. 2, with essen 
tially straight upstanding side walls 18 joined by a ?at 
bottom wall 20. The side wall portions 18 are continuous 
from end to end so as to provide rigidity to the con 
struction. As will appear more clearly later, the un 
broken side walls also laterally locate the rocker arm 
with respect to the fulcrum assembly and stationary 
supporting means. 
Bottom wall 20 is arcuately formed along its longitu 

tudinal length, as best seen in FIG. 1, to provide a valve 
stem seating and actuating portion 22 at one end and a 
concave push rod end receiving portion 24 at the opposite 
end. A lubricating slot 26 cooperates with a lubricant 
containing bore (not shown) in the push rod for lubri 
cation of the rocker arm mounting means and bearing 
surfaces in a known manner. 

Bottom wall 20 also is formed with a concavity pro 
viding a semi‘cylindrical internal bearing surface 28. The 
latter surface has an essentially rectangular aperture 30 
that extends arcuately over a major extent of the longi 
tudinal length of cylindrical surface 28 to accommodate 
pivotal movement of the rocker arm 12 about the sta 
tionary supporting means to be described, in a known 
manner. 

As stated previously, each rocker arm is adapted to be 
individually supported upon a cylinder head boss 14. In 
this case, a bolt 32, screwed into the cylinder head as 
indicated in FIG. 2, receives over it a fulcrum body 34 
having an aperture 36 corresponding approximately to the 
diameter of the bolt. The fulcrum has a stub shaft 38 
projecting laterally from each side, and in this case, ex 
tending axially essentially into abutting relationship with 
the side wall 18 of rocker arm 12. The rocker arm thus 
is laterally or axially located thereby. Surrounding each 
of the stub shafts 38 and journaled thereon is an annular 
bearing housing 40 that is spaced from the shaft and 
journaled thereon by a needle bearing assembly 42. 
When the valve train is assembled, the upwardly di 

rected forces exerted by the valve stem and the push rod 
on opposite ends of the rocker arm lightly force the bot 
tom wall 20 of the rocker arm against the bearing hous 
ings 40. The face of the bearing housings then mate with 
the semi-cylindrical bearing surface 28 of the rocker arm, 
as shown in FIGS. 1 and 2. As thus far described, there 
fore, it will be seen that in the assembled condition, the 
rocker arm is both laterally and vertically located by the 
needle bearing type fulcrum assembly. 

It is important to note at this point that the rocker 
arm is mounted to rotate with respect to the bearing 
housings at times and at other times to be non-rotatable 
therewith depending upon the frictional resistance between, 
so that during the latter time, both the arm and bearing 
housings rotate as a unit about the fulcrum. More speci?c 
ally, when the engine in which the described valve train 
is installed is Operating so that the cam (not shown) on 
the cam shaft (also not shown) is forcing the push rod 
upwardly to load the rocker arm against the lower portion 
of the bearing housing, the frictional resistance to relative 
rotation between the bearing housing and rocker arm will 
be greater at this time than the frictional resistance between 

10 

30 

40 

50 

70 

4 
the fulcrum shafts and the needle bearing assembly. There 
fore, both the rocker arm and bearing housing rotate as a 
unit about the fulcrum shafts 38 with a minimum of 
friction, minimizing heat build-up and parts wear. On the 
other hand, when the cam on the cam shaft has moved 
away from the tappet surface (also not shown), the push 
rod will exert essentially no force against the rocker arm 
at this time. 

Accordingly, there is essentially no force between the 
bottom wall 20 of the rocker arm and the bearing housing 
40; i.e., the rocker is unloaded from the bearing housing; 
and accordingly, the bearing housing now can rotate 
relative to the rocker arm about the fulcrum shaft due 
to engine vibrations and the inertia forces of the housing 
at this time. 

It will be seen, therefore, that, in the unloaded condi 
tion, the bearing housing rotation will cause other portions 
of the bearing housing surface to come in contact with the 
rocker arm semi-cylindrical bearing surface 28, thereby 
equally distributing the wear on the bearing housing. 
However, when the rocker arm again becomes loaded when 
the cam begins raising the tappet, the rocker arm and 
bearing housing again have a non-relative rotational rela 
tionship, thereby reducing friction and wear. 
FIGS. 4a and 4b illustrate a modification. The fulcrum 

34' has a central hole through which is received the bolt 
32 of FIG. 1 to secure the fulcrum to the engine cylinder 
head. The main body of fulcrum 34' has a depending por 
tion 44 that extends through the rocker arm opening 30‘ 
and has a rectangular or square shank shape in cross sec 
tion. The latter would extend into a slotted recess or 
groove (not shown) in the cylinder head boss 14 to pre 
vent relative rotation between the fulcrum and cylinder 
head. 

In FIG. 1, the push rod 16 could be guided by means 
(not shown) to prevent lateral cocking or rotation of the 
rocker arm about the cylinder head boss 14. FIGS. 4a and 
4b show an alternate arrangement. A still further alterna 
tive would be to extend a metal bracket between several, 
such as four, valves to laterally align the rocker arms. 
With the use of such a bracket, the depending extension 
44 of the fulcrum means 34' could be cylindrical. 
FIG. 5 illustrates a further modi?cation. In this case, 

each needle bearing assembly 42' includes a cage 54 that 
has a radially corrugated portion 56 serving as a spacer 
between the rocker arm side wall 18 and the end of the 
stub shaft 38'. The spacer thus locates laterally the rocker 
arm in the same manner that the extended shafts 38 do 
in FIG. 1. In all other respects, the operation of the FIGS. 
4a and 4b and 5 constructions are essentially the same 
as that already described in connection with the embodi 
ment shown in FIGS. 1 and 2. 
From the foregoing, therefore, it will be seen that the 

invention provides an internal combustion engine valve 
train rocker arm assembly that minimizes friction between 
the parts to permit high speed operation with minimum 
heat build-up due to frictional forces; and also effects an 
even wear of the parts by permitting relative rotation 
therebetween during different phases of operation of the 
valve train, in contrast to conventional constructions. It 
will also be seen that the invention provides an economi 
cally constructed high speed valve train rocker arm assem 
bly, by utilizing a conventional one piece pedestal type 
rocker arm and replacing the low speed valve train rocker 
arm fulcrum means with a needle bearing assembly type 
fulcrum means constructed according to the invention. 

While the invention has been illustrated in its preferred 
embodiments, it will be clear to those skilled in the arts 
to which it pertains that many changes and modi?cations 
may be made thereto without departing from the scope 
of the invention. For example, it will be clear, that while’ 
the rocker arm has been indicated as mounted in this 
case to the cylinder boss by headed bolt members, it will 
be equally within the scope of the invention to provide 
other mounting means such as studs, for example. 
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El claim: 
,1. An engine valve train rocker arm assembly compris 

ing, a one piece hollow rooker arm having essentially a 
U-shape in cross section with essentially straight side walls 
and a bottom wall essentially at right angles thereto, the 
latter formed to provide a semi-cylindrical concave inter 
nal bearing surface thereon, an aperture in said surface 
adapted to receive loosely therethrough a fulcrum support 
ing means, a fulcrum means receivable within said arm 
between said side walls and having an aperture adapted 
to receive said supporting means therein to locate said 
fulcrum means, and means rotatably mounting said arm 
semi-clindrical surface on said fulcrum means, said 
latter means comprising annular housing means rotatably 
mounted on said fulcrum means within said arm between 
said side walls and relatively rotatably engageable with 
said arm at said arm internal bearing surface only so as 
to effect unitary movement of said arm and housing 
means at times relative to said fulcrum means and rela 
tive rotation between said housing and arm at other 
times, said unitary or relative rotation varying as a func 
tion of the loading of said arm against said housing during 
normal oscillatory operation of the engine valve train, 
said engine including a cylinder head, means securing 
said supporting means to said head, said fulcrum means 
including means integral therewith and depending there 
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from into engagement with said cylinder head, and means 
on said head cooperating with said integral means to pre~ 
vent rotation of the fulcrum depending means relative to 
said head. 

2. An assembly as in claim 1, said integral means com 
prising a sleeve shaft surrounding said supporting means 
and extending through said arm aperture, said means 
on said head engaging a portion of said sleeve shaft to 
prevent rotation thereof. 
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