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54) ROCKER ARM WITH ROUNDED CHANNEL TO ENGAGE A
VALVE STEM WITH SEMI-SPHERICAL END

(57) A cold-formed rocker arm 10 of the cam-follower type 1s specifically designed for variable-lift engines. The rocker
arm 10 comprises a one-piece metal body 32 preferably of generally mverted U-shaped cross section throughout most
of 1ts length. The body 32 has a top wall 34 and two side walls 36, 38 extending downwardly therefrom and carrying
an axle 58 on which a cam-contacting roller 24 1s rotatably mounted and exposed through a central opening 52 1n the
top wall 34 above the roller 24 to be engaged by a tapered cam 26 of a cam shaft. The rocker arm 10 has a substantially
semi-spherical recess 40 at one end 12 to receive an end of a lifter post 14 on which the rocker arm 10 can pivot. The
other end 18 of the body 32 has an open-ended channel 44 extending longitudinally of the body 32 to receive a rounded
upper end 20 of a valve stem 22. A lubrication port 50 1n the top wall 34 of the rocker arm 10 communicates with an
inner end 48 and with a clearance 49 1n a central portion of the channel 44. The clearance 49 provides a lubrication
path for the flow of o1l along the channel 44. Sliding contact 1s obtained between the valve stem 22 and the channel 44
during operation yet the rocker arm 10 resists transverse forces caused by the tapered cam 26 of the variable-lift cam

shaft.
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- ROCKER ARM WITH ROUNDED CHANNEL TO
ENGAGE A VALVE STEM WITH A SEMI~SPHERICAL END

ABSTRACT

A cold-formed rocker arm 10 of the cam-follower
type 1s specifically designed for variable-1ift engines.
The rocker arm 10 comprises a one-piece metal body 32
preterably of generally inverted U-shaped cross section
throughout most of its length. The body 32 has a top wall
34 and two side walls 36, 38 extending downwardly there-
from and carrying an axle 58 on which a cam-contacting
roller 24 1s rotatably mounted and exposed through a
central opening 52 in the top wall 34 above the roller
24 to be engaged by a tapered cam 26 of a cam shaft,
The rocker arm 10 has a substantially semi-spherical
recess 40 at one end 12 to receive an end of a lifter
post 14 on which the rocker arm 10 can pivot. The other
end 18 of the body 32 has an open-ended channel 44 extend-
ing longitudinally of the body 32 to receive a rounded
upper end 20 of a valve stem 22, A lubrication port 50
in the top wall 34 of the rocker arm 10 communicates with
an inner end 48 and with a clearance 49 in a central
portion of the channel 44, The clearance 49 provides a
lubrication path for the flow of o0il along the channel 44,
Sliding contact is obtained between the valve stem 22 and
the channel 44 during operation yet the rocker arm 10

resists transverse forces caused by the tapered cam 26

of the variable-1ift cam shaft.

PRy s Ade AL Al AR T alihndarnde A4 dd 1 e Cud Vud 2 dom Bndl




sk,

2037870

1.

ROCKER ARM WITH ROUNDED CHANNEL TO
ENGAGE A VALVE STEM WITH A SEMI-SPHERICAL END

This invention relates to a rocker arm of the cam-
follower type particularly for use with a variable-1ift
cam shaft.

The rocker arm in accordance with the invention 1is of

5 the cam-follower type and 1s made by cold-forming opera-
tions, including stamping, coining, staking, and back-
packing. The rocker arm has a one-piece metal body which
is of inverted U-shaped cross section substantially
throughout its length. The body has a top wall with two

10 structurally-integral side walls depending therefrom. The
rocker arm body includes a rounded, substantially semi-
spherical recess formed at one end portion thereof to
receive an upper rounded end of a lifter post upon which
the rocker arm can pivot. The other end portion of the

15 rocker arm has an open-ended channel which is straight in
longitudinal section and is of substantially semili-cylin-
drical transverse cross section throughout a substantial
portion of its length. The channel receives an upper
rounded end of a valve stem with sliding contact resulting

20 between the rounded upper end and the channel along the
channel during the operation of the rocker arm. An inner
end of the channel is rounded and has a radius substantially
equal to the radius of the channel as viewed 1n transverse
cross section, Preferably, a lubrication hole is formed

25 in the top wall of the rocker arm and communicates with

the inner end portion of the rocker arm channel.
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An intermediate portion of the top wall of the body
has a substantially rectangular opening therethrough.
The side walls of the body below the opening have axially-
aligned openings which receive an axle, The axle 1s
5 suitably affixed to the side walls of the rocker arm to
prevent longitudinal movement of the axle. A roller is
located on the axle, preferably with needle bearings
therebetween with the roller extending substantially
between the side walls of the body. A portion of a
10 circumferential surface of the roller is exposed below
or‘projects through the rectangular opening so as to
be contacted by a cam of the cam shaft.
The rocker arm in accordance with the invention 1s
especially designed for use with a variable-1ift cam shaft
15 having tapered cams thereon. The design of the rocker arm
enables it to be maintained in 1ts proper transverse
location even though angularly positioned with respect
to the axis of the cam shaft. The channel in the one end
of the rocker arm with the semi-cylindrical shape assures
20 that the channel and the valve stem will remain in align-
ment even though the rounded end of the valve stem slides

along the channel -during rocking movement of the rocker

arm in various positions along the width of the tapered
cam of the cam shaft.
25 It is, therefore, a principal object of the invention

to provide a rocker arm particularly for use with a variable-

1ift cam shaft of an internal combustion engine.
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3.

Another object of the invention is to provide a
rocker arm with a channeled end portion which enables
the rocker arm to engage an upper end of a valve stem
in slidable contact therewith.

Many other objects and advantages of the invention
will be apparent from the following detailed description
of a preferred embodiment thereof, reference being made
to the accompanying drawings, in which:

Fig. 1 is a somewhat schematic view 1n cross section,
with portions in elevation, of valve-actuating mechanism
including a rocker arm in accordance with the invention;

Fig. 2 is an enlarged top view of the rocker arm of
Fig. 1;

Fig. 3 is a view in longitudinal cross section taken
through the rocker arm of Fig. 2;

Fig. 4 is a greatly enlarged view 1n transverse
cross section taken along the line 4-4 of Fig. 3; and

Fig., 5 is a schematic view in transverse cross section

taken through a central portion of the rocker arm of Fig. 5
and a portion of a tapered cam engaged by the rocker arm.
Referring particularly to Fig. 1, a cold-formed rocker
arm of the cam-follower type in accordance with the inven-
tion is indicated at 10. An end portion 12 of the rocker
arm engages an upper end of the rocker arm fulcrum or lifter
post 14 extending upwardly from a cylinder head 16 of an

internal combustion engine. Another end portion 18 of the

rocker arm engages a rounded upper end 20 of a valve stem 22.
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A cam-contacting roller 24 is rotatably carried by an
intermediate portion of the rocker arm and is positioned
to engage a tapered overhead cam 26 of a cam shaft,

The valve stem 22 extehds upwardly from the cylinder
head 16 through a coiled compression spring 28 located
therearound. The spring is seated against the cylinder
head 16 and against a retainer ring 30 which is mounted
on the valve stem 22. The rotation of the overhead cam
26 causes the rocker arm 10 to pivot on the lifter post
14 to cause a valve (not shown) located at the lower
end of the valve stem 22 to open and close as the stem
is moved longitudinally by the rocker arm. The cam 26 1is
tapered over its width, as schematically shown in Fig. >,
so that the amount of movement imparted to the valve stem
22 by the rocker arm 10 can be varied as the cam 26 1is
moved transversely relative to the roller 24 by longitu-
dinal movement of the cam shaft on which the cam 26 1is
formed. Consequently, the rocker arm 10 assumes an
angular transverse position relative to the horizontal,
as schematically shown in Fig. 5, rather than the usual
horizontal position. This results in transverse forces
on the rocker arm which tend to move 1t transversely
relative to the lifter post 14 and the valve stem 22.

The unique design of the rocker arm 10 enables sliding
contact between the valve stem 22 and the end portion 18

of the rocker arm during operation of the engine.
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Referring more particularly to Figs. 2-4, the rocker
arm 10 includes a one-piece, cold-formed metal body 32
which is made by cold-forming operations, such as stamping,
coining, staking and back-packing. The body 32 is of
inverted U-shaped cross section throughout substantially
most of its length and includes a top wall 34 with
structurally-integral, depending side walls 36 and 38.

The first end portion 12 of the body has a first, rounded
recess 40 of segmented, substantially semi-spherical shape
1n transverse cross section to receive in close relation-
ship a rounded upper end of a lifter post 14, as is known
in the art. A lubrication or oil opening 42 formed through
the top wall 34 communicates with the recess 40 for
lubricating purposes.

The second end portion 18 of the body 32 has a second
recess 44 therein in the form of a closed end channel. As
shown in Fig. 3, the channel 44 is straight as viewed in
longitudinal cross section, having an open end 46 at the
end 18 of the rocker arm body 32 and having a rounded,
closed end 48, As viewed in transverse cross section in
Fig,., 4, the channel 44 is of segmented, substantially semi-
cylindrical shape for a substantial portion of its length
to receive the rounded upper end of the valve stem 22
which is of segmented, substantially semi-spherical shape.
A central portion of the channel 44 has a smaller radius
to provide clearance 49 (Fig. 4) above the rounded edge

of the valve stem 22. This clearance establishes a
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lubrication path for the flow of 0il along the channel 44.
A lubrication port 50 is symmetrically located relative to
the channel 44 near the rounded, closed end 48 thereof to
provide lubrication, particularly for the sliding contact
between the valve stem 22 and the channel 44.

The surfaces of the recess 40 and the channel 44 are
coined when formed to provide close tolerances to maintailn
the rocker arm body 32 in alignment when the recess and
channel are engaged with the lifter post 14 and the valve
stem 22; respectively., Thilis prevents transverse oOr
lateral movement of the rocker arm 10 during operation
thereof even though it 1s subject to substantial trans-
verse forces due to the contact of the roller 24 with
the tapered cam 26. At the same time, however, the
unique design of the straight channel 44 enables 1t to
be in sliding contact with the end of the valve stem 22
to accommodate the angular position of the rocker arm 10
relative to the cam 26,

An intermediate portion of the top wall 34 has a
rectangular opening 52 through which a portion of the
circumferential surface of the roller 24 is exposed oOr
projects. The width of the rectangular opening 1s
substantially equal to the width of the top wall 34 so
as to extend completely between the inner surfaces of
the side walls 36 and 38. The side walls have axially-

aligned openings 54 and 56 therein which received an

axle 58 on which the roller 24 is mounted, preferably
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with needle bearings (not shown) therebetween, as 1s
known in the art. The ends of the axle 58 are staked
to prevent longitudinal movement of the axle relative
to the rocker arm.

Various modifications of the above-described
embodiment of the invention will be apparent to those
skilled in the art, and it is to be understood that
such modifications can be made without departing from
the scope of the invention, if they are within the

spirit and the tenor of the accompanying claims,
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8.
THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A cold-formed, variable-lift rocker arm of the cam-follower type comprising
a one-piece metal body of generally inverted U-shaped cross section throughout its length,
saild body having a top wall and two side walls extending downwardly therefrom and
structurally integral therewith, said top wall having a generally rectangular, central opening
theremn, said side walls of said body having axially-aligned openings therein below said
central opening, an axle extending through said aligned openings and affixed to said side
walls to prevent longitudinal movement of said axle, a roller located on said axle and
extending substantially between said side walls of said body, a portion of a circumferential
surface of said roller being exposed from above through said rectangular opening, said
body having means at one end to receive an end of a lifter post, and said body having an
open-ended channel at the other end, extending longitudinally of said body and terminating
at the other end of said body to receive an upper end of a valve stem, said upper end of
said valve stem being substantially semi-spherical and said channel having a complementary
substantially semi-cylindrical transverse cross section throughout a substantial portion of
its length.

2. A cold-formed rocker arm according to claim 1 wherein an inner end
of said channel terminates 1n a rounded portion having a radius substantially equal to the
radius of the rounded cross section of said channel.

3. A cold-formed rocker arm according to claim 2 wherein said inner end

of said channel has a lubrication port communicating with an inner end portion of said channel.
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4. A cold-formed rocker arm according to claim 3 wherein a central
portion of said channel has a smaller radius and communicates with said lubrication port
to provide a lubrication path for the flow of oil along said channel.

5. A cold-formed, variable-lift rocker arm of the cam-follower type
comprising a one-piece metal body of generally inverted U-shaped cross section throughout
its length, said body having a top wall and two side walls extending downwardly therefrom
and structurally integral therewith, said top wall having a generally rectangular, central
opening therein, said side walls of said body having axially-aligned openings therein below
sald central opening, an axle extending through said aligned openings and cooperating with
said side walls to prevent longitudinal movement of said axle, a roller located on said axle
and rotatable with respect thereto, said body having recess means at one end to receive an
end of a lifter post, and said body having reception means extending longitudinally of said
body at the other end thereof to receive an upper end of a valve stem to prevent transverse
movement of said other end of said body relative to said valve stem and to enable
longitudinal movement of said other end of said body relative to the upper end of the valve
stem, said reception means being formed by a substantially semi-cylindrical portion of
equal radius throughout a substantial portion of 1its length.

6. A cold-formed rocker arm according to claim 5 wherein said reception
means comprises a channel extending longitudinally of said body.

7. A cold-formed rocker arm according to claim 6 wherein said channel

has an open end opening at said other end of said body.
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8. A cold-formed rocker arm according to claim 6 wherein an inner end
of said channel terminates in a rounded portion having a radius substantially equal to the
radius of the rounded cross section of said channel.

9. A cold-formed rocker arm according to claim 6 wherein an inner end
of said channel has a lubrication port communicating with an inner end portion of said
channel.

10. A cold-formed rocker arm according to claim 9 wheremn a central
portion of said channel has a smaller radius and communicates with said lubrication port
to provide a lubrication path for the flow of o1l along said channel.

11. A cold-formed, variable-lift rocker arm of the cam-follower type
comprising a one-piece metal body including a top wall, said top wall having a central
opening therein, said body rotatably carrying a cam-contacting roller on an axis below said
central opening, said body having means at one end to receive an end of a lifter post, and
said body having an open-ended channel at the other end, said open-ended channel being
substantially straight as viewed in longitudinal cross section of said body and extending
longitudinally of said body, and said channel having a substantially semi-cylindrical
transverse cross section throughout a substantial portion of its length complementary to a
substantially semi-spherical upper end of a valve stem.

12. A cold-formed rocker arm according to claim 11 wherein an inner end
of said channel terminates in a rounded portion having a radius substantially equal to the

radius of the rounded cross section of said channel.
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13. A cold-formed rocker arm according to claim 12 wherein an inner end

of said channel has a lubrication port communicating with an inner end portion of said

channel.

14. A cold-formed rocker arm according to claim 13 wherein a central
portion of said channel has a smaller radius and communicates with said lubrication port

to provide a lubrication path for the flow of oil along said channel.
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