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This invention relates to overhead camshaft engine valve 
operating mechanisms and in particular to simplified valve 
train construction wherein rocker shafts are eliminated 
and a system of simple inexpensive valve train elements 
are employed between conventional camshaft lobes and 
each engine valve stem. 

In the particular engine shown in the drawings for the 
purpose of illustrating the invention, the camshaft IS 
located in the upper portion of a two part die-cast cylinder 
head between the intake and exhaust valve stems which 
have their axes extending in a W-arrangement. The intake 
valve stem is located at one side of the longitudinal axis 
of the camshaft, and the exhaust valve stem is located 
on the opposite side thereof. In the instant invention, a 
rocker arm actuated by a cam on the camshaft is full 
crumed about a rocker arm link which is anchored at its 
lower end by a ball and socket connection to the cylinder 
head. The upper end of the said rocker arm link extends 
through the rocker arm which is secured by a ball and 
socket connection to the said rocker arm link. Thus, the 
rocker arm is mounted on a rocker arm link which is in 
effect a self-aligning tension member, thus eliminating the 
use of a rocker arm shaft. The V-arrangement of the 
valves, which may be offset in the direction of the longi 
tudinal axis of the camshaft, permits the use of larger 
valves resulting in less restricted valve porting. This 
means that a higher power output can be obtained per 
unit of piston area. - 
The primary object of the instant invention is to provide 

an improved and simplified valve operating mechanism 
of the type aforesaid which is not only inexpensive to 
manufacture and readily installed but is highly efficient 
and is substantially impossible to bind or "freeze' in op 
eration, and which, when engine Servicing is required, 
the valve operating mechanism can be serviced with a 
minimum of labor cost. 
Another object of the invention is to provide a valve 

stem guide mounted in the cylinder head of an internal 
combustion engine having formed integral with the upper 
end thereof a guide cup for receiving the valve spring dis 
posed between the inner annular base of the guide cup and 
the outer end of the engine valve stem, the said guide cup 
serving as a guiding support for a thrust cup telescoped 
thereover which engages the bifurcated end of the rocker 
arm and causes the cam end thereof to follow a cam lobe 
on the engine camshaft. 
A further object of the invention is to provide resilient 

compression means located between the outer end of the 
valve stem and the valve contacting portion of the thrust 
cup whereby to localize all clearances in the valve train 
mechanism at the top of the valve stem and constantly 
maintain all elements of the valve train mechanism in 
contact, thus stabilizing the valve train mechanism. 

Other objects of the invention will become apparent by 
reference to the following detailed description taken in 
connection with the accompanying drawings, in which: 

FIG. 1 is a transverse vertical sectional view through 
the upper portion of one cylinder of an overhead camshaft 
internal combustion engine showing valve operating 
mechanism embodying the invention, the intake and ex 
haust valves being somewhat longitudinally offset. 
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FIG. 2 is a top plan view of a rocker arm stamping 

preferably employed. 
FIG. 3 is an end elevational view of the bifurcated 

thrust cup engagement end of the rocker arm taken on 
the line 3-3 of FIG. 2. 

FIG. 4 is a transverse sectional view of the central 
socket portion of the rocker arm taken on the line 4-4 
of FG, 2. 

FiG. 5 is a transverse sectional view of the cam contact 
arm end of the rocker arm taken on the line 5-5 of FIG. 
2 showing the hardened cam follower pad preferably 
employed. 

FIG. 6 is a bottom view of the thrust cup which is 
reciprocatingly mounted on the valve stem guide cup 
preferably formed integral with the valve stem guide. 

FIG. 7 is a vertical sectional view taken on the line 
7-7 of FIG. 6 showing the seats provided for the bi 
furcated end of the rocker arm. 

FIG. 8 is a transverse sectional view taken on the line 
8-3 of F.G. 7. 

Referring now to the drawings wherein like reference 
characters refer to like and corresponding parts through 
out the Several views, the invention is illustrated in con 
nection with a single cylinder of a multiple cylinder engine. 
The single engine cylinder 19 is provided with a usual 

piston i.1 and a water cooling jacket 2 which, in the 
illustrated construction, may be formed of a stamping. 
The connecting rod, crankshaft and crankcase are not 
shown since they may be of any suitable design and are 
well known in the engine art. 
The cylinder head generally designated by the reference 

character C is preferably die-cast of aluminum, and is 
formed of a lower cylinder head section 3 and an upper 
cylinder head section E4. An exhaust manifold is is 
Secured in any suitable manner to the lower cylinder head 
Section 13 and communicates with an exhaust passage 16 
therein leading to an exhaust port i7. An intake mani 
fold 18 is die-cast in the lower and upper cylinder head 
Sections 13 and 14 and communicates with an intake 
passage 19 in the lower cylinder head section 13 leading 
to an intake port 20. The said exhaust and intake ports 
7 and 20 communicate with a combustion chamber 21, 
formed in the lower cylinder head section 23 directly 
above the cylinder 20. 

Aligned holes 22 and 23 and aligned holes 24 and 25 
are provided in the upper and lower head sections 14 and 
i3 respectively to accommodate the stems 288 and 298 
of exhaust and intake valves 28 and 29 respectively. 
These pairs of aligned holes 22 and 23 and 24 and 25 have 
their axes on diagonal lines converging in a V-formation 
inwardly toward the vertical axis of the cylinder . A 
valve stem guide 26 is pressed or otherwise secured in 
each of the pairs of aligned holes 22 and 23 and 24 and 25 
to reciprocatingly accommodate the valve stems 280 and 
290 of the exhaust and intake valves 28 and 29 respec 
tively. The exhaust and intake valves 28 and 29 are of 
the poppet type and have heads 281 and 291 respectively 
which seat in valve seats 7 and 239 of the exhaust and 
intake ports 27 and 20 respectively. 
The valve operating mechanism or valve train for the 

exhaust valve 28 and intake valve 29 is the same, and 
is preferably operated from a single camshaft 32 located 
on the longitudinal axis of the row of engine cylinders 10 
'of a multiple cylinder engine and transversely between the 
exhaust and intake valve stems thereof. The said cam 
shaft 32 has suitably located and oriented cam lobes 33 
thereon, one for each of the exhaust and intake valves 
28 and 29 of each cylinder 10. The cam shaft 32 is ro 
tatably mounted on bearings 34 which are suitably sup 
ported on longitudinally spaced webs 140 preferably cast 
integral with the upper head section 14 of the cylinder 
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head “C.” The said camshaft 32 is driven in timed rela 
tionship to the rotation of the engine crankshaft by con 
ventional means, not shown. 

Inasmuch as the valve operating mechanism or valve 
train for each of the exhaust valve 28 and the intake 
valve 29 is the same, the said valve operating mechanism 
will be described in detail for the exhaust valve 28. The 
valve operating mechanism for each of the exhaust valve 
28 and the intake valve 29 is preferably operated by a 
separate cam lobe 33 on the camshaft 32. The cam lobe 
for operating the intake valve 29 is not shown; however, 
it is obvious that it is oriented to open the said intake 
valve 29 at the proper time in relationship to the engine 
operating cycle. 
The valve operating mechanism of the invention con 

sists broadly of a valve stem guide 26 including a cup 
shaped thrust cap guide 260 preferably formed integral 
and concentric on the upper or extending end of the said 
valve stem guide 26. A thrust cap 36 in the form of an 
inverted cup is reciprocatingly mounted over the open end 
of the thrust cap guide 260. The closed end of the said 
thrust cap 36 is adapted for pressure contact with the 
upper end of the valve stem 280 of the exhaust valve 28. 
A valve compression spring 38 is disposed around the 
valve stem 280 of the exhaust valve 28 and has its lower 
end seated in the bottom of the cup shaped thrust cap 
guide 260 of the valve stem guide 26. The upper end of 
the said valve compression spring is disposed in abutment 
against a valve spring retaining cap 39 fixed on the upper 
end of the valve stem 28 by such means as a two-part 
retaining ring 40 having an inwardly extending flange 41 
disposed in a circumferential groove 42 formed in the 
upper end of the valve stem 280. The outer periphery 
of the said two-part retaining ring 40 is tapered to fit into 
the complementarily inwardly tapered inner periphery of 
the retainer cap 39 which telescopes over the said retain 
ing ring 49. 
A rocker arm 43 shown in detail in FGS. 2-5 inclusive 

is mounted in ball and socket relationship on the upper 
end of a rocker arm link 44 which is also secured in ball 
and socket relationship to the upper cylinder head section 
4. The said rocker arm 43 extends between a cam lobe 
33 on the camshaft 32 and the thrust cap 36 for imparting 
valve opening movement to the exhaust valve 28 through 
its valve stem 280. 
To secure the rocker arm link 44 in ball and socket 

relationship to the upper cylinder head section 14, a 
threaded bore 45 is formed in the top of the said upper 
cylinder head section 4 to accommodate a spherically 
shouldered head 449 provided at the lower end of the 
said rocker arm link 44. A cylindrical retaining bushing 
47 having a semi-spherical lower end face 470 is tele 
scoped over the rocker arm link 44 and is threaded into 
the said threaded bore 45; the said spherically shouldered 
head 440 on the rocker arm link 44 and the semi-spherical 
end face 470 of the cylindrical retaining bushing 47 being 
in mating relationship whereby to form a ball and Socket 
or universal anchorage of the said rocker arm link 44 to 
the top of the upper cylinder head section 14. The said 
cylindrical retaining bushing 47 has a clearance 54 
around the rocker arm link 44 so that the said rocker 
arm link 44 may be free for a limited swivel movement. 
The ball and socket connection employed at the upper 

end of the rocker arm link 44 is accomplished by thread 
ing the upper end thereof at 441 for receiving a ball end 
member 50 having a semi-spherical lower face 51 which 
is in contact engagement with a complementarily formed 
semi-spherical face 52 stamped in the central portion of 
the rocker arm 43 which forms a lobe 53 in the bottom 
portion thereof. The said lobe 53 of the rocker arm 43 
is provided with an elongated aperture 55 therein to ac 
commodate the rocker arm link 44 and to permit relative 
movement of the rocker arm link 44 with respect to the 
rocker arm 43 at the mating semi-spherical faces 51 and 
52 of the ball end member 50 threaded on the rocker 

O 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

4. 
arm link 44 and the rocker arm 43 respectively. A screw 
driver slot 56 is provided in the upper or outer end of 
the rocker arm link 44 to permit turning of the said 
rocker arm link relative to the threaded ball end member 
50 whereby to adjust the clearances normally provided 
in the valve train between the cam lobe 33, the rocker 
arm 43, the thrust cap 36, and the intake valve stem 280. 

Referring now particularly to the rocker arm 43, it is 
preferably stamped to a generally channel shaped forma 
tion, and has its can contact end provided with a hard 
ened shoe 57 having a suitably curved contact surface 
58 for contact with the cam lobe 33 mounted on the can 
shaft 32. The said cam contact surface 58 of the shoe 
57 is preferably crowned as at 59 so as to smoothly fol 
low the said cam lobe 33. At the end of the rocker arm 
43 opposite the cam contact end thereof, two side walls 
60 of the said rocker arm 43 extend outwardly beyond 
the base portion 6 thereof and terminate in laterally 
Spaced arms 62 forming a bifurcated end which straddles 
the thrust cap 36. The two arms 62 of the rocker arm 
43 have curved lower ends 63 which contact laterally 
extending diametrically opposite flanges 64 formed at 
the lower end or open end of the said thrust cap 36. 
The flanges 64 of the said thrust cap 36 are each pro 
vided with a depressed portion 65 to accommodate the 
lower curved ends 63 of the two laterally spaced arms 62 
forming the bifurcated thrust cap contacting end of the 
rocker arm 43. 
The outer periphery of the thrust cap 36 is formed 

with a flat wall at 67 adjacent the curved depressions 65 
in the flange 64 to provide slight lateral clearance at the 
downwardly extending lower curved ends 63 of the later 
ally spaced arms 62 at the bifurcated thrust cap contact 
ing end of the rocker arm 43. The thrust cap 36 is pro 
vided with suitable apertures 68 in the closed end 37 there 
of to permit breathing when the thrust cap 36 reciprocates 
on the guide cup 35. 
A leaf type annular compression spring 69 is provided 

between the valve stem retaining cap 39 and the closed 
upper end 37 of the thrust cap 36 for taking up normal 
back lash in the valve train between the cam lobe 33 
and the upper end of the exhaust valve stem 28. 
The thrust cap guide 260 formed integral with the valve 

guide 26 provides a rigid bearing over which the thrust 
cap 36 reciprocates, thus eliminating side thrust on the 
engine valve stem 280. By the instant invention, it is 
possible to eliminate the usual rocker arm shaft and push 
rod construction, and a single camshaft may be employed 
with cam lobes thereon to operate the intake and exhaust 
valves having their axes disposed in a V-relationship at 
each engine cylinder. The elimination of the rocker arm 
shaft and the W-arrangement of the intake and exhaust 
valves with the camshaft therebetween reduces the over 
all height of the engine, and eliminates much cost-both 
in original manufacture of the engine and in the servicing 
thereof. 

Inasmuch as the rocker arm 43 is tensionally supported 
on the upper cylinder head section 14 by a rocker arm 
link 44 having a universal movement at both the cylinder 
head section 14 and at the rocker arm 43, a self-aligning 
tensionally supported valve train mechanism is provided 
which permits camshaft and calm actuated and controlled 
movement of the rocker arm 43 and engine valve 28 
against the force of a valve compression spring 38 con 
stantly urging of the engine valve 28 toward its closed 
position, all without the use of a rocker shaft and without 
side thrust binding of the valve stem 286 of the valve 28 
in its valve stem guide 26. 
As hereinbefore indicated, the valve train construction 

for the engine intake valve 29 is preferably like and 
similar to the valve train described for the engine exhaust 
valve, the exhaust and intake valves 28 and 29 each being 
operated by a separate cam 33 on the camshaft 32. It 
is obvious that other cam arrangements may be employed 
with the instant invention. Also, the use of a suitable 
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auxiliary spring means 69 within the thrust cap 36 acting 
between the closed end 37 of the thrust cap 36 and the 
upper end of the valve stem 28 functions ably as an anti 
backlash device for each valve train. 

Although there are many advantages in employing the 
invention in connection with engines having a W-valve ar 
(rangement, it is of course contemplated that other Valve 
dispositions may be used; for example, an in-line valve 
arrangement. 
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, shape, arrange 
ment and detail of the various elements of the invention, 
all without departing from the spirit and scope thereof 
as defined by the appended claims. 
We claim: 
1. In an internal combustion engine having a cylinder 

head, intake and exhaust valves arranged in said head, 
said valves including valve stems, a valve stem guide for 
each said valve stem including an integral thrust cap guide 
cup forming an extension of said valve stem guide, a 
thrust cup for contact engagement with the outer end of 
said valve stem reciprocatingly mounted on said thrust 
cap cup, a compression spring disposed in Said thrust cap 
guide cup and in compressive engagement with the upper 
portion of said valve stem normally urging said valve to 
close, a camshaft disposed between said valve stem guides, 
a rocker arm having contact engagement with said cam 
shaft and said thrust cap, and a link anchoring said rocker 
arm to said cylinder head including means connecting 
said link to said cylinder head permitting limited universal 
movement of said link with respect to said cylinder head 
and means connecting said rocker arm to said link permit 
ting a rocking movement of said rocker arm with respect 
to said link. 

2. In an internal combustion engine having a cylinder 
head, a single overhead camshaft, intake and exhaust 
valves in said cylinder head each including a valve stem 
extending from said cylinder head arranged with their 
axes on diagonal lines in a V-formation, the intake valves 
and the exhaust valves being located at opposite sides of 
the longitudinal axis of said camshaft, compression spring 
means constantly urging said valves to their closed posi 
tion, rocker arms arranged in operative relationship be 
tween said camshaft and each said valve stem, means 
anchoring said rocker arm to said cylinder head arranged 
for limited universal movement at said cylinder head and 
said rocker arm, and resilient clearance take-up means 
disposed between said rocker arms and said valve stems. 

3. In an internal combustion engine of the overhead 
camshaft type having a cylinder head, intake and ex 
haust valves in said cylinder head, valve stems for said 
valves, valve stem guides extending through said cylinder 
head each having integral guide cups on the upper end 
thereof, a valve spring disposed in each said guide cup 
adapted to engage the upper portion of said valve stems 
for closing said valves, an inverted thrust cut guided for 
reciprocal movement on each said guide cup, said thrust 
caps having contact engagement with the outer ends of 
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6 
said valve stems, a camshaft having its longitudinal axis 
located alongside said intake and exhaust valve stems, 
cams on said camshaft, a rocker arm operatively contact 
ing each said cam and a thrust cap, and a universal move 
ment tension link betwen each rocker arm and said cyl 
inder head, said tension link having a ball and socket 
connection to said rocker arm and a ball and socket con 
nection to said cylinder head, and means limiting the uni 
versal movement of said tension link. 

4. In an internal combustion engine, a cylinder, a 
cylinder head forming a combustion chamber with said 
cylinder, a piston reciprocable in said cylinder, intake and 
exhaust ports in said cylinder head leading to and from 
said combustion chamber, intake and exhaust valves for 
opening and closing said ports including valve stems ar 
ranged in V-formation extending through said cylinder 
head, a camshaft located between said intake valve stems 
and said exhaust valve stems, and cam means on said 
camshaft formed to open said valves in a selected timed 
relationship, a valve stem guide around each said valve 
stem extending through the said cylinder head including 
a cupped thrust cap guide on the outer end thereof, a 
thrust cap reciprocatingly mounted on each said thrust 
cap guide, a rocker arm opening each valve responsive 
to said cam means including a cam follower at one end 
thereof and a bifurcated thrust cap engagement forma 
tion on the other end thereof engaging said thrust cap, 
a rocker arm link connected to the cylinder head and to 
each rocker arm with limited universal movement there 
between, and compression spring means disposed in each 
cupped thrust cap guide acting on each valve stem to 
urge each said waive to close and cause said rocker arm 
to follow said cam means, and compression spring means 
in each said thrust cap disposed between each said valve 
stem and each said thrust cap whereby to localize clear 
ances in the valve operating mechanism between each 
valve stem and the camshaft and stabilize the rocker arm 
mechanism. 
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