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UNITED STATES PATENT OFFICE 
2,669,981 

WALWE ROCKER, MOUNTING 

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

Application September 2, 1950, Serial No. 83,026 
(C. 23-90) 12 Cairns, 

This invention relates to valve operating mech 
anisms for internal combustion engines and the 
like, and particularly to the mounting and lubri 
cation of rockers of overhead type valve Operat 
ing mechanisms. 
One of the objects of the invention is to pro 

vide improved 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 rock 
ers of low cost manufacture. 
Another object of the invention is to provide 

valve rocker supporting means arranged inder 
pendently for each rocker and in which the push 
rod, valve stem and a stud anchored to the cylin 
der head all cooperate with each other in a new 
and novel manner. 
These and other objects are attained in ac 

cordance with my invention by the structures 
hereinafter described and shown in the draW 
ings, 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 Oscil 
late during reciprocation of the push rod and 
valve. 

in the dra Wings: 
Figure 1 is a view partly in section and partly 

in elevation showing a portion of an internal 
combustion engine incorporating a valve rocker 
with supporting and lubricating means in ac 
cordance 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 show 
ing a modified form of rocker supporting stud 
and also a different 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 showing successively modified forms of the 
rocker Supporting Stud. 
Figure6 is a view similar to Figure 2 but show 

ing 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 of Figure 6. 

In the drawings there is shown an engine frame 
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structure of conventional overhead valve type 
including a cylinder block and a cylinder head 
2. Slidably guided for axial reciprocation in 
the bore 3 of the cylinder head is the stem of 
a poppet valve the upper end 6 of which pro 
jects above the cylinder head, and similarly guid 
ed in the bore of the head is a push rod 8 which 
is disposed laterally of the Wave sten and has 
its upper end 9 also projecting above the cylinder 
head. The lower end a from the push rod abuts 
the upper end of a valve tappet which is slid 
ably guided for axial reciprocation in the tappet 
bore 2 provided in the cylinder block 1. A can 
3 is shown on which rests the lower end of the. 

tappet and whose shaft is is rotatively driven 
in any desired naminer (not shown) to effect, 
reciprocation of the tappet and push rod. 
Operatively connecting the push rod and valve 

Stem is a valve rocker 5 having arms 6 and 
overlying and resting upon the upper ends 9 and 
6 of the push rod and valve stem, respectively. 
Adjacent the Otter end of its arm 6 the bot 
tom. 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 5 is provided on the upper 
Surface of the rocker with a spherically dished 
bearing Surface 8 which Socketably receives a 
washer 9 having a correspondingly shaped bot 
tOn Suiface forning a seat for the rocker. Cen 
trally of the bearing surface 8, the rocker is 
provided with an aperture 20 through which ex 
tends an elongated member 2 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 9. 

During the lift stroke of the cam 3 the up 
ward movement of the push rod will cause the 
rocker 5 to rotate about the washer 9. in a 
clockwise direction as viewed in Figure 1 to trans 
mit 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 re 
turn stroke, the force of the spring 25 will drive 
the rocker counterclockwise 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 bearing surface 
8 is maintained in contact at all times with 

the washer 9 and the rocker is restrained from 
rotation about the axis of the stud 2i. This 
manner of fulcruming the rocker enables the 
rocker to be formed as a sheet metal stamping 
having, as shown, a generally channel shaped, 
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section. The web 26 of the channel has an up 
Wardly projecting embOSSment 2 which Socket 
ably receives the upper end 9 of the push rod 
and a downwardly projecting emboSSmeat, 28 
forming the Spherica bearing SUrface S 2 and 
terminating in the aperture 28. With the push 
rod 3 slidably guided in the bore of the cylin 
der head as shown in Figure 1, this Socketed 
engagement of the push rod upper end 9 Serves 
to prevent rotation of the rocker about the axis 
of the stud 2 in operation, and accordingly the 
Web 26 need have only sliding contact with the 
valve stern upper end 6. The Small lateral corn 
ponent of movement of the push rod upper end 
9 in following the rotational noveient of the 
rocker arrn 6 has been found not to cause any 
objectionable binding in the bore . 
As neans for lubricating the pearing surface 

8, I provide the stud 2 with a longitudinal 
passage 3 which extends from the lower end of 
the stud and connects with a radial passage 3i 
leading outward to the interior of the Washer 9 
from which the oil passes through. One or nore 
drilled paSSages 32 provided in the Wall of the 
Washer 9. The oil as it passes frcin between 
the bearing surface it and the washer 9 Will 
eScape through the aperture 2 around the Stud 
2 and flow downward onto the cylinder head 
from which it lubricates the push rod guide bore 
... Any Oil in excess of that Which can drain 
through the aperture 2 and Which tends to 
collect on the upper surface of the rocker chan 
nel Web Will drain down through the hole 23 
provided for that purpose. Oil may be Supplied 
to the passage 39 from the hole 22 under pres 
Sure from a gallery 33 running endwise of the 
engine and communicating with the lower ed 
of the hole 22. 

Adjustinent Cif the valve cleaiance is inade by 
Screwing the Inuit 23 further on or off the Stud 2. 
To facilitate such adjustment the nut 23 is pref 
erably of the self-locking type requiring but a 
singie Wrench for adjustment on the stud 2. A 
Believille spring washer 34 is preferably provided 
between the nut, 23 and washer 9 to eliminate 
lash in the Valve train throughout the operating 
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 conventional imanner, the 
Valve Spring 25 transmits its thrust to the valve 
stem through a retaining Washer 3. The lower 
end of the wave Spring abuts an annular Belle 
Ville Spring 38 which has a dished configuration 
as shown in Figure 1 when the Valve is closed but 
during valve opening collapses into nating en 
gagement, with the cylinder head, and in so doing 
Serves both to damp Suige of the valve spring 
25 and to temporarily trap surface oil between the 
Belleville Spring and the cylinder head during 
a position of each valve opening Stroke, whereby 
the Belleville Spring and hence the lower end of 
the valve spring are alternately restrained and 
allowed to rotate relative to the cylinder and in 
termittent rotation of the valve is obtained. 

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 
and hence does not serve to restrain the rocker 40 
from rotation about its stud is . In lieu thereof 
the rocker 8) has its web embossed upwardly Op 
posite the valve to provide a recess 42 in which 
is received the upper end 6 of the valve stem. 
This recess 42 extends longitudinally of the 
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rocker 4 to accommodate relative sliding move 
ninent between the sten and the Web of the rocker. 
Also in Figure 2 a Sonewhat different form of 

stud is used for Supporting the washer 9, this 
Stud is having an externally threaded lower end 
portion 43 which screws into a threaded hole i5 
in the cylinder head, and an integral enlarge.nent 
£6 at the upper and of this threaded portion 
which serves as a jania Iut for the stud in securing 
it to the cylinder head. 

In Figure 4 I have shown a similar arrange 
?ilent to that of Figure 2, i. e. With the push rod 
linguided in the engine structure and the Walve 
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 S is forced fron tubing Stock 
and has an upper Shank portion similar to the 
stud 2 of Figure 1 and an expanded lower end 
portion 2 having a pressed fit in an enlarged 
hole 53 of the cylinder head. 

In Figure 5 the Stricture is the sale as Figure 
2 with the exception of eploying a modified 
form of stud is). The stud 6 has an externally 
threaded Shaik 6A, its threads being of the Self 
locking type and engaging a threadied hole 62 in 
the cylinder head. The head 53 of this stud di 
rectly engages the bearing Surface 8 of the 
rocker, eliminating the use of the Washer 9 of 
igure 1. The Surface of the head S3 facing the 

haaring Surface 3 is Spherical in contour and 

40 

is relieved by an annular groove 64 in communi 
cation with the radial oil passage 3. Suitable 
Wench engaging means Such as a conventional 
Screw driver Siot, or socket (not shown), are pro 
vided in the upper end face of the head 69. 

in Figure 6 an alternative means for Support 
ing the Washer is shown in the form of a cap 
screw i, the head of which serves as an abut 
rent for the Washer and the Shank 2 threads 
into the cylinder head. A jan nut 3 is provided 
for jocking the stud against displacement in oper 
ation. Also shown. With this rocker mounting 
arrangement is an alternative form of lubrication 
for the rocker bearing surface 8 in the form of 
an oil gallery 4 provided on the inner wall sur 
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face of the rocker cover 35 and Supplied with 
lubricant through a tube 5 extending through 
the cylinder head 2. This gallery may be suit 
ably for red by an upwardly presenting channel. 
shaped Stainping 6 having its side walls out 
wardly flanged as at and 8 and Welded to the 
inner Surface of the rocker COWei 35. This gal 
lery extends longitudinally of the engine and is 
in a position elevated with respect to the rocke's 

associated. With the Various cylinders of the 
engine. Opposite each rocker the flange 8 of 
the stamping 6 is turned outwardly and spaced 
froin the inner Surface of the rocker cover to pro 
vide a trough or lip f8 Over which oil may spill 
from the gallery and drop. On to the Web Of the 
rocker and thence foW to the bearing Surface 8. 

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 dra Wings may be rear 
ranged in different combinations from those sug 
gested, all Within the Scope of the appended 
claims. 

I clairn: 
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 
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One end each of the valve and push rod and an 
aperture interediate the Valve and push rod, a. 
bearing surface on the oppositeside of the rocker 
adjacent, said aperture, an elongated member 
fixed af, one end to the cylinder head and extendr 
ing through, said apertuce, a seat on the menber 
abutting said bearing Surface on the rocker, said 
bearing surface and seat, having cooperating con 
figuraticans, and said internber having clearance in 
said aperture, accomraodating oscillation of the 
rocker about an axis intermediate the Valve and 
push rod during simultaneous axial in ovements 
of the valve and push rod in opposite, directions. 

2. In an internal combustion engine, a cylinder 
head, a poppet wave having a, sea slidaily Supr. 
ported in the cylinder head for 3Xie reciproca. 
tion, an axially reciprocable, push rod arranged 
generally in the sane.plane with the valvestern, 
arocker for transmitting axial thrust between the 
valves stem and the push rod, said rocker having 
surfaces on one side engaged respectively by the, 
valye stem and push rod and a bearing Surface 
on its opposite side internediate the valve stern 
and push rod, said bearing Surface having a cur 
wature in a plane, longit:3iinally of the rocker, and 
means journaling said bearing Surface having a 
shank extending through the rocker and ara 
chored to the cylinder head. 

3. In an internal combustion engine, a cylin 
der head, a poppet valve having a Stern Slidaoly 
supported by the cylinder head for axial recip 
rocation, a push rod disposed laterally of the 
valve stem and arranged to axially reciprocate in 
opposite phase to said valve, a rocker having Sur 
faces on one side in respective driving engage 
ment with the push rod and valve, a Washer about 
which the rocker may pivot in response to recip 
rocation of said push rod and valve, said Washer 
and rocker having coacting 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, a poppet valve mounted for 
axial reciprocation therein, an axially recipro 
cable push rod arranged laterally of the valve, 
and a rocker for transmitting reciprocable nove 
ments between the push rod and Valve, Said 
rocker having oppositely extending arrns resting 
on the upper ends of the Waive and push rod re 
spectively and an upwardly presenting Socket in 
termediate said arms, a stud fixedly anchored at 
its lower end to the cylinder head and exteading 
into said socket, and a Washer on Said stud ro 
tatively journaling the rocker in said Socket for 
oscillatory movement of the arms in response to 
reciprocation 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 cyl 
inder head, said stud having an internal oil pas 
Sage connecting said Seat Surface and oil gallery, 
and a valve rocker having an Opening internedi 
ate its ends loosely embracing Said stud and an 
annular Spherical bearing Surface 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 recipro 
cable relative to the cylinder head and valve, a 
rocker operatively connecting the valve stem and 
push rod, an elongated member having threaded 
engagement at one of its ends with the cylinder 
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6 
head, and extending through the rocker inter 
mediate the valve stem and push rod, and means 
on the extended end of said member constituting 
a seat oscillatably 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 exteriorly of the cylinder head, a. 
rocker for transmitting thrust between the push 
rod and valve, said rocker being of generally up 
Wardly presenting channel Section. With the chan 
nel web having upwardly projecting embOSS; nents. 
socketably receiving the upper ends of the push 
rod and valve respectively and a dioWinWardy, pro 
jecting embossinent located intermediate the 
push rod and valve, said downwardly projecting 
embossment, having a spherical bearing Surface 
On its upper side and terminating in an agerture, 
an annular washer having a Spherical bottom 
surface fitting said bearing Strface, a tension 
member extending through the WaSei'aad agen. 
ture and having a preSS fit at its loviet' end in the 
cylinder head, and a washer retaining nut thread 
edly engaging the upper end of Said t&ision inen-. 
ber, said tension menoer having Connectinglo 
gitudinal and radial pa3Sages, therein for Conr. 
ducting lubricant from the cylinder head to Said 
bearing Surface. 

8. In combination, a cylinder head, a poppet. 
Valve and a push rod reciprocable. elative to the 
cylinder head, a rocker having Strfaces: on One 
Side in. One-Way thrust transmitting engagement. 
With the waive and push iod respectively, said 
rocker having an aperture intermediate the valve 
and push rod and a bearing Surface adjacent 
Said aperture on the side of the rocker oppo 
Site Said first mentioned 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 journaling said rocker bear 
ing 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 transmitting engagement 
With the valve and push rod respectively, 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 mentioned surfaces, a stud having externally 
threaded portions 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 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 
reciprocable 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 intermediate the push rod and valve 
stem, 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 channel section having a 
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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 
bearing surface on its upper side and terminating 
in an aperture, an annular Washer having a 
spherical bottom surface fitting said bearing Sur 
face, a cap screw extending through Said Washer 
and aperture with the head of the Screw abutting 
the upper surface of the washer and the Shank 
of the screw threadedly interengaging the cyl 
inder head, a jam nut on the Screw Shank bot 
tonning against the cylinder head, a rocker COver 
of inverted channel shape having Side Walls en 
gaging the cylinder head laterally of the push 
rod and valve, a generally upright channel inem 
ber having side walls terminating in abutment 
With the inner surface of Said rocker cover and 
forming thereWith an oil gallery above and trans 
versely of the rocker, one of Said upright chan 
nel member side walls having a portion opposite 
the rocker terrillinating 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 extending 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 en 
gine structure 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 dis 
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8 
posed laterally of said push rod bore, a cam Op 
erated 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 terrainating 
above the cylinder head, an elastic member bias 
ing said valve stern upwardly relative to the cyl 
inder head, a rocker having oppositeiy disposed 
arms overlying and resting on the upper ends of 
the push rod and Valve Stail respectively, an up 
wardly presenting spherical bearing surface on 
the rocker intermediate the push rod 2nd Valve, 
a stud extending 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. 

CAYTON 3. EACH. 
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