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United States Patent Office Re. 24,035 
Reissued July 12, 1955 

24,035 
WALVE ROCKER MOUNTING 

Clayton B. Leach, Pontiac, Milch, assignor to General 
Motors Corporation, Detroit, Mich, a corporation of 
elaware 

No. 2,669,981, dated February 23, 1954, Serial 
No. 183,026, September 2, 1950. Application for re 
issue April 29, 1954, Serial No. 426,623 

17 Clains. (C. 123-90) 
Matter enclosed in heavy brackets appears in the 

original patent but forms no part of this reissue specifi 
cations matter printed in italics indicates the additions 
made by reissue. 

This invention relates to valve operating mechanisms 
for internal combustion engines and the like, and par 
ticularly to the mounting and lubrication of rockers of 
overhead type valve operating mechanisms. 
One of the objects of the invention is to provide im 

proved means for supporting the valve rocker which 
greatly facilitates valve adjustment and lubrication of the 
rocker, and is highly adapted for use with stamped sheet 
metal rockers of low cost manufacture. 
Another object of the invention is to provide valve rock 

er supporting means arranged independently for each 
rocker and in which the push rod, valve stem and a stud 
anchored to the cylinder head all cooperate with each other 
in a new and novel manner. 

These and other objects are attained in accordance 
with my invention by the structures hereinafter described 
and shown in the drawings, in each modification of which 
a rocker of generally channel shape section is provided 
which bears downwardly at opposite ends upon the push 
rod and valve stem and is fulcrumed intermediately of 
its ends by means of a stud fixedly anchored at one end 
to the cylinder head and extending through the rocker 
to provide a bearing seat about which the rocker may 
oscillate during reciprocation of the push rod and valve. 

In the drawings: 
Figure 1 is a view partly in section and partly in eleva 

tion showing a portion of an internal combusion engine 
incorporating a valve rocker with supporting and lubricat 
ing means in accordance with one form of my invention, 
and wherein the rocker is maintained in its proper plane 
of oscillation by the push rod which in turn is guided 
by the engine frame structure. 

Figure 2 is a view similar to Figure 1 but showing a 
modified form of rocker supporting stud and also a dif 
ferent arrangement for restraining rotation of the rocker 
about the stud axis. 

Figure 3 is a sectional view taken substantially on line 
3-3 of Figure 2. 

Figures 4 and 5 are views similar to Figure 2 but show 
ing successively modified forms of the rocker supporting 
stud. 

Figure 6 is a view similar to Figure 2 but showing a 
still further modified form of the rocker supporting stud 
and an alternative means for lubricating the rocker pivot 
bearing. 

Figure 7 is an enlarged detail elevational view taken 
from line 7-7 of Figure 6. 

In the drawings there is shown an engine frame struc 
ture of conventional overhead valve type including a cyl 
inder block 1 and a cylinder head 2. Slidably guided 
for axial reciprocation in the bore 3 of the cylinder head 
is the stem 4 of a poppet valve 5 the upper end 6 of which 
projects above the cylinder head, and similarly guided in 
the bore 7 of the head is a push rod 8 which is disposed 
laterally of the valve stem 4 and has its upper end 9 
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also projecting above the cylinder head. The lower end 
10 from the push rod abuts the upper end of a valve 
tappet 11 which is slidably guided for axial reciproca 
tion in the tappet bore 12 provided in the cylinder block 
1. A can 13 is shown on which rests the lower end 
of the tappet 11 and whose shaft 14 is rotatively driven 
in any desired manner (not shown) to effect reciproca 
tion of the tappet and push rod. 

Operatively connecting the push rod and valve stem 
is a valve rocker 15 having arms 16 and 17 overlying 
and resting upon the upper ends 9 and 6 of the push 
rod and valve stem, respectively. Adjacent the outer 
end of its arm 16 the bottom surface of the rocker is 
spherically dished to socketably receive the push rod 
upper end 9 in bearing relation, and intermediate the 
push rod and valve the rocker 15 is provided on the 
upper surface of the rocker with a spherically dished 
bearing surface 18 which socketably receives a washer 
19 having a correspondingly shaped bottom surface form 
ing a seat for the rocker. Centrally of the bearing sur 
face 18, the rocker is provided with an aperture 20 
through which extends an elongated member 21 in the 
form of a stud having its lower end fixedly anchored as 
by a press fit in the hole 22 in the cylinder head and 
provided at its upper end with a threaded nut 23 which 
serves to retain the washer 19. 

During the lift stroke of the cam 13 the upward move 
ment of the push rod will cause the rocker 15 to rotate 
about the washer 19 in a clockwise direction as viewed 
in Figure 1 to transmit the push rod thrust to the valve 
stem 4 and effect opening of the valve against the biasing 
force of the valve spring 25. Then on the return stroke, 
the force of the spring 25 will drive the rocker counter 
clockwise about the washer 19 and effect the return 
of the push rod. Since there is at all times an upward 
thrust exerted upon each end of the rocker the bear 
ing surface 18 is maintained in contact at all times with 
the washer 19 and the rocker is restrained from rotation 
about the axis of the stud 21. This manner of full 
cruming the rocker enables the rocker to be formed as 
a sheet metal stamping having, as shown, a generally 
channel shaped section. The web 26 of the channel has 
an upwardly projecting embossment 27 which socket 
ably receives the upper end 9 of the push rod and a down 
wardly projecting embossment 28 forming the spherical 
bearing surface 18 and terminating in the aperture 20. 
With the push rod 8 slidably guided in the bore 7 of the 
cylinder head as shown in Figure 1, this socketed engage 
ment of the push rod upper end 9 serves to prevent rota 
tion of the rocker about the axis of the stud 21 in opera 
tion, and accordingly the web 26 need have only sliding 
contact with the valve stem upper end 6. The small 
lateral component of movement of the push rod upper 
end 9 in following the rotational movement of the rocker 
arm 16 has been found not to cause any objectionable 
binding in the bore 7. 
As means for lubricating the bearing surface 18, I 

provide the stud 21 with a longitudinal passage 30 which 
extends from the lower end of the stud and connects 
with a radial passage 31 leading outward to the interior 
of the washer 19 from which the oil passes through one 
or more drilled passages 32 provided in the wall of the 
washer 19. The oil as it passes from between the bear 
ing surface 18 and the washer 19 will escape through 
the aperture 20 around the stud 21 and flow downward 
onto the cylinder head from which it lubricates the push 
rod guide bore 7. Any oil in excess of that which can 
drain through the aperture 20 and which tends to collect 
on the upper surface of the rocker channel web will 
drain down through the hole 29 provided for that pur 
pose. Oil may be supplied to the passage 30 from the 
hole 22 under, pressure from a gallery 33 running end 
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wise of the engine and communicating with the lower 
end of the hole 22. 

Adjustment of the valve clearance is made by screw 
ing the nut 23 further on or of the stud 21. To facili 
tate such adjustment the nut 23 is preferably of the self 
locking type requiring but a single wrench for adjust 
ment on the stud 21. A Belleville spring washer 34 is 
preferably provided between the nut 23 and washer 19 
to eliminate lash in the valve train throughout the operat 
ing cycle. 
A rocker cover 35 of conventional inverted channel 

shape is shown enclosing the top of the cylinder head 2 
and sealed thereto by the usual gasket 36. Also in conven 
tional manner, the valve spring 25 transmits its thrust to 
the valve stem through a retaining washer 37. The low 
er end of the valve spring abuts an annular Relleville 
spring 38 which has a dished configuration as shown in 
Figure 1 when the valve is closed but during valve open 
ing collapses into mating engagement with tha cylinder 
head, and in so doing serves both to damp surge of the 
valve spring 25 and to temporarily trap surface oil be 
tween the Releville spring and the cylinder head during 
a portion of each valve opening stroke, whereby the Belle 
ville spring and hence the lower end of the valve spring 
are altern tely restrained and allowed to rotate relative 
to the cylinder and intermittent rotation of the valve is 
cbtained. 

In the modification of my invention shown in Figure 2 
the push rod is not slidably guided in either the cylinder 
head 2 or the cylinder block 1 and hence does not serve 
to restrain the rocker 40 from rotation about its stud 41. 
In lieu thereof the rocker 40 has its web embossed up 
wardly opposite the valve to provide a recess 42 in which 
is received the upper end 6 of the valve stem. This re 
cess 42 extends longitudinally of the rocker 40 to ac 
cemmodate relative sliding movement between the stem 
and the web of the rocker. 

Also in Figure 2 a somewhat different form of stud is 
used for supporting the washer 19, this stud 41 having an 
extcrnally threaded lower end portion 43 which screws 
into a threaded hole 45 in the cylinder head, and an in 
tegral enlargement 44 at the upper end of this threaded 
portion which serves as a jam nut for the stud in secur 
ing it to the cylinder head. 

In Figure 4 I have shown a similar arrangement to 
that of Figure 2, i. e. with the push rod unguided in the 
engine structure and the valve stem keyed to the rocker 
for maintaining it in proper registry, but with a modified 
form of the rocker supporting stud shown in Figure 1. 
This particular stud 51 is formed from tubing stock and 
has an upper shank portion similar to the stud 21 of Fig 
lire 1 and an expanded lower end portion 52 having a 
pressed fit in an enlarged hole 53 of the cylinder head. 

In Figure 5 the structure is the same as Figure 2 with 
the exception of employing a modified form of stud 60. 
The stud 60 has an externally threaded shank 61, its 
threads being of the self-locking type and engaging a 
threaded hole 62 in thc cylinder head. The head 63 of 
this stud directly engages the bearing surface 18 of the 
rocker, eliminating the use of the washer 19 of Figure 1. 
The surface of the head 63 facing the bearing surface 18 
is spherical in contour and is relieved by an annular 
groove 64 in communication with the radial oil passage 
31. Suitable wrench engaging means such as a conven 
tional screw driver slot or socket (not shown), are pro 
vided in the upper end face of the head 60. 

In Figure 6 an alternative means for supporting the 
washer 9 is shown in the form of a cap screw 70, the 
head 71 of which serves as an abutment for the washer 
and the shank 72 threads into the cylinder head. A jam 
nut 73 is provided for locking the stud against displace 
ment in operation. As shown with this rocker mounting 
arrangement is an alternative form of lubrication for the 
rocker bearing surface 18 in the form of an oil gallery 74 
provided on the inner wall surface of the rocker cover 35 
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4. 
and supplied with lubricant through a tube 75 extending 
through the cylinder head 2. This gallery may be suit 
ably formed by an upwardly presenting channel shaped 
stamping 76 having its side walls outwardly flanged as 
at 77 and 78 and welded to the inner surface of the rocker 
cover 35. This gallery extends longitudinally of the 
engine and is in a position elevated with respect to the 
rockers 40 associated with the various cylinders of the 
engine. Opposite each rocker the flange 78 of the stamp 
ing 76 is turned outwardly and spaced from the inner 
surface of the rocker cover to provide a trough or lip. 79 
over which oil may spill from the gallery and drop on to 
the web of the rocker and thence flow to the bearing sur 
face 18. 

It will of course be understood that the various rocker 
supporting studs, means for restraining the rocker against 
rotation axially of the stud, and the rocker lubricating 
systems described above and shown in the drawings may 
be rearranged in different combinations from those sug 
gested, all within the scope of the appended claims. 

I claim: 
1. In combination, a cylinder head, a poppet valve and 

a push rod each axially reciprocable in and terminating 
externally of the cylinder head, a rocker having one side 
in abutment with one end each of the valve and push rod 
and an aperture intermediate the valve and push rod, a 
bearing surface on the opposite side of the rocker ad 
jacent said aperture, an elongated member fixed at one 
end to the cylinder head and extending through said ap 
erture, a seat on the member abutting said bearing sur 
face on the rocker, said bearing surface and seat having 
cooperating configurations defining the rocking axis of 
the rocker intermediate the valve and push rod and said 
member having clearance in said aperture accommodat 
ing rocking oscillation of the rocker about an axis 
intermediate the valve and push rod during simultane 
ous axial movement of the valve and push rod in oppo 
site directions. 

2. In an internal combustion engine, a cylinder head, 
a poppet valve having a stem slidably supported in the 
cylinder head for axial reciprocation, an axially recipro 
cable push rod arranged generally in the same plane with 
the valve stem, a rocker for transmitting axial thrust be 
tween the valve stem and the push rod, said rocker hav 

5 ing surfaces on one side engaged respectively by the 
valve stem and push rod and a bearing surface on its op 
posite side intermediate the valve stem and push rod, 
said bearing surface having a curvature in a plane longi 
tudinally of the rocker, and means pivotally journaling 
said bearing surface having a shank extending through 
the rocker and anchored to the cylinder head. 

3. In an internal combustion engine, a cylinder head, 
a poppet valve having a stem slidably supported by the 
cylinder head for axial reciprocation, a push rod dis 

5 posed laterally of the valve stem and arranged to axially 
reciprocate in opposite phase to said valve, a rocker hav 
ing surfaces on one side in respective driving engagement 
with the push rod and valve, a washer journaling pivotal 
movement of the rocker about which the rocker may 
pivot in response to reciprocation of said push rod and 
valve, said washer and rocker having coating bearing 
surfaces on the opposite side of the rocker, and a stud 
fixedly securing said washer to the cylinder head. 

4. In an internal combustion engine having a cylinder 
head, poppet valve mounted for axial reciprocation there 
in, an axially reciprocable push rod arranged laterally of 
the valve, and a rocker for transmitting reciprocable 
movements between the push rod and valve, said rocker 
having oppositely extending arms resting on the upper 
ends of the valve and push rod respectively and an up 
vardly presenting socket intermediate said arms, a stud 
fixedly anchored at its lower end to the cylinder head 
and extending into said socket, and a washer on said stud 
rotatively journaling the rocker in said socket for oscil 
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latory movement of the arms in response to reciproca 
tion of the valve and push rod. 

5. In an internal combustion engine, a cylinder head 
having a pressure fed oil gallery, a stud anchored at one 
end to the cylinder head, a washer on the opposite end of 
said stud provided with a spherical seat surface opposite 
the cylinder head, said stud having an internal oil passage 
connecting said seat surface and oil gallery, and a valve 
rocker having an opening intermediate its ends loosely 
embracing said stud and an annular spherical bearing sur O face surrounding said opening and socketably receiving 
said seat surface. 

6. In an internal combustion engine, a cylinder head, a 
reciprocable poppet valve having a stem guided in the 
cylinder head, a push rod reciprocable relative to the 
cylinder head and valve, a rocker operatively connecting 
the valve stem and push rod, an elongated member hav 
ing threaded engagement at one of its ends with the cyl 
inder head and extending through the rocker intermediate 
the valve stem and push rod, and means on the extended 
end of said member constituting a seat about which the 
rocker oscillatably pivots supporting the rocker during 
reciprocation of the valve and push rod. 

7. In combination, a cylinder head, a poppet valve and 
a push rod reciprocable relative to and terminating ex 
teriorly of the cylinder head, a rocker for transmitting 
thrust between the push rod and valve, said rocker being 
of generally upwardly presenting channel section with the 
channel web having upwardly projecting embossments 
socketably receiving the upper ends of the push rod and 
valve respectively and a downwardly projecting emboss 
ment located intermediate the push rod and valve, said 
downwardly projecting embossment having a spherical 
bearing surface on its upper side and terminating in an 
aperture, an annular washer having a spherical bottom 
surface fitting said bearing surface, a tension member 
extending through the washer and aperture and having a 
press fit at its lower end in the cylinder head, and a washer 
retaining nut threadedly engaging the upper end of said 
tension member, said tension member having connecting 
longitudinal and radial passages therein for conducting 
lubricant from the cylinder head to said bearing surface. 

8. In combination, a cylinder head, a poppet valve and 
a push rod reciprocable relative to the cylinder head, a 
rocker having surfaces on one side in one-way thrust trans 
mitting engagement with the valve and push rod respec 
tively, said rocker having an aperture intermediate the 
valve and push rod and a bearing surface adjacent said 
aperture on the side of the rocker opposite said first men 
tioned surfaces, a stud having a press fit at one end in 
the cylinder head and extending through the aperture in 
the rocker, a washer on the stud pivotally journalling said 
rocker bearing surface, and a washer retainer threadedly 
engaging the stud. 

9. In combination, a cylinder head, a poppet valve and 
a push rod reciprocable relative to the cylinder head, a 
rocker having surfaces on one side in one-way thrust trans 
mitting engagement with the valve and push rod respec 
tively, said rocker having an aperture intermediate the 
valve and push rod and a bearing surface adjacent said 
aperture on the side of the rocker opposite said first men 
tioned surfaces, a stud having externally threaded por 
tions adjacent its respective ends, one of said threaded 
portions being screwed into the cylinder head, a shoulder 
integral with the stud and abutting the cylinder head, a 
washer embracing the stud and pivotally journaling said 
rocker bearing surface, and a nut on the other of said 
stud threaded portions thrustably supporting said washer. 

10. The combination with a cylinder head, a recipro 
cable poppet valve having a stem guided in the cylinder 
head, a push rod reciprocable relative to the cylinder head 
and valve, and a rocker operatively connecting the push 
rod and valve stem, of fulcrum means for the rocker, said 
means comprising a stud fixedly anchored at one end to 
the cylinder head and extending through the rocker inter 

6 
mediate the push rod and valve slo, a spherical bearing 
surface on the rocker, and a spherical seat on the stud 
journaling said rocker bearing surface. 

11. In combination, a cylinder head, a push rod and a 
valve axially reciprocable therein and terminating above 
said cylinder head, a rocker of upwardly presenting chan 
nel section having a web resting on the upper ends of the 
push rod and valve, a downwardly projecting embossment 
formed in said web intermediate the push rod and valve, 
said embossment having a spherical bcaring surface on its 
upper side and terminating in an aperture, an annular 
washer having a spherical bottom surface fitting said bear 
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ing surface, a cap screw extending through said washer 
and aperture with the head of the screw abutting he upper 
surface of the washer and the shank of the screw threaded 
ly inter-engaging the cylinder head, a jam nut on the screw 
shank bottoming against the cylinder head, a rocker cover 
of inverted channel shape having side walls engaging the 
cylinder head laterally of the push rod and valve, a gen 
erally upright channel member having side walls terminat 
ing in abutment with the inner surface of said rocker 
cover and forming therewith an oil gallery above and 
transversely of the rocker, one of said upright channel 
member side walls having a portion opposite the rocker 
terminating in spaced relation with said rocker cover 
inner surface to permit oil to flow out of said gallery for 
gravitation to said rocker bearing surface, and a tube ex 
tending into the cylinder head from said gallery through 
which oil may be delivered under pressure to the gallery. 

12. In an internal combustion engine, an engine struc 
ture including a cylinder head, said structure or cylinder 
block having a tappet bore, said cylinder head having a 
push rod bore aligned with said tappet bore and a valve 
stem. bore disposed laterally of said push rod bore, a 
cam operated tappet slidably guided for axial reciproca 
tion by said tappet bore, a push rod slidably guided for 
axial reciprocation by said push rod bore, one end of 
said push rod thrustably abutting the tappet and the other 
end extending above the cylinder head, a poppet valve 
having a stem slidably guided for axial reciprocation by 
said valve stem bore and having an end terminating above 
the cylinder head, an elastic member biasing said valve 
stem upwardly relative to the cylinder head, a rocker hav 
ing oppositely disposed arms overlying and resting on the 
upper ends of the pushrod and valve stem respectively, an 
upwardly presenting spherical bearing surface on the 
rocker intermediate the push rod and valve, a stud ex 
tending loosely through the rocker at said bearing surface 
and fixedly anchored at one end to the cylinder head, and 
a washer on said stud providing a downwardly presenting 
spherical seat for said bearing surface. 

13. In an internal combustion engine or the like hav 
ing a popper valve with a return spring connected thereto 
and a reciprocably driven member for operating said valve 
in the direction opposed by its spring with each stroke 
of the member in a direction substantially opposite that of 
fhe valve, a rocker for transmitting valve operating move 
ments from said member to the valve, said rocker having 
spaced apart surfaces on one side drivingly engageable 
with oppositely facing surfaces of the member and valve 
and a bearing surface intermediate and on the opposite 
side of the rocker from said spaced apart surfaces, said 
bearing surface having an aperture extending through the 
rocker from said one side, and means extending through 
said aperture provided with a seat pivotally journaling 
said bearing surface about the rocking axis of the rocker. 

14. A rocker for transmitting reciprocatory movements 
between a poppet valve and its push rod, said rocker hav 
ing generally correspondingly presenting surfaces or one 
side adjacent its opposite ends adapted to engage the driv 
ing and driven ends of the valve and rod, respectively, art 
oppositely presenting pivotal bearing surface for the 
rocker on its opposite side intermediate said first named 
surfaces adapted to journal on a cooperating seat, and an 
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aperture extending between said bearing surface and said 
one side for passage of seat supporting means. 

15. A rocker in the form of a generally channel shaped 
member for transmitting motion between oppositely recip 
rocating elements of an engine valve gear, having en 
bossments in its channel web adjacent each end, a third 
embossment in said web intermediate said end adjacent 
embossments, and an aperture in said web disposed sub 
stantially centrally of said third embossment, one of said 
end adjacent embossments and said third embossment 
being in correspondingly presenting relation to the chan 
nel sides, the other of said end adjacent embossments being 
in oppositely presenting relation, said third embossment 
providing surfaces having a curvature in a plane longi 
tudinally of the rocker. 

16. A sheet metal rocker adapted to transmit motion 
between laterally separated oppositely reciprocating ele 
ments, including a web portion with at least one of its 
longitudinally extending edges reinforced by an integral 
side wall, said web having longitudinally spaced portions 
fhereof embossed to socketably interengage associated end 
Portions of said reciprocating elements and having an in 
termediate portion embossed and apertured to form a 
spherical annular bearing surface about a support ex 
tending through the rocker. 

17. A sheet metal rocker adapted to transmit notion 
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between oppositely reciprocating elements on laterally 
opposite sides of a fulcrum, including a web portion ex 
tending the full length of the rocker with at least one 
reinforcing integral wall portion extending in a plane 
generally longitudinally and perpendicularly thereof, said 
'eb portion having longitudinally spaced portions pro 
viding two oppositely presenting concave bearing surfaces 
intermediate its ends and adjacent one end for socketably 
receiving said fulcrum and one of said reciprocating ele 
ments, respectively, said web portion having a portion 
adjacent its other end providing a conver bearing surface 
for the other reciprocating element, said convex bearing 
surface being in oppositely presenting relation to said 
intermediate bearing surface. 
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