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(54) Cam follower rocker arm

(57)  Acam follower rocker arm (11) is provided com-
prising a body with a U-shape cross section with an in-
termediate opening at the top of the inverted U-shape
and having an outside width less then the inside width of
the opening, creating a ledge perpendicular to the body
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side walls. A roller (22a) having a peripheral step on both
sides to allow the smaller width at the roller periphery to
extend into the body opening with the larger width of the
roller maintaining a close running clearance of the roller
(22a) sides to the inside walls of the body when the roller
(22a) is assembled in the body.
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Description
BACKGROUND OF THE INVENTION

[0001] The invention relates to a cam follower rocker
arm having a U-shaped body which, when inverted, has
an intermediate opening at the top, a roller positioned
inside the body and accessible through the opening, and
is mounted on an axle that is secured to the side of the
U-shaped body.

[0002] A conventional cam follower rocker arm of the
kind described in U.S. Patent No. 4,825,717 the disclo-
sure of which is incorporated herein by reference and
over which the presentinvention is animprovement. U.S.
Patent No. 4,825,717 includes a U-shaped cross section
body with an intermediate opening, the width of which is,
the same width as the body inside walls. A cam follower
roller is positioned between the body side walls and open-
ing. The roller when positioned in the body is captured
between the side walls and extends into the intermediate
opening and rotates within. The body of U.S. Patent No.
4,799,464 describes the use of rectangular opening for
a boat style rocker arm of a U-shaped cross section. This
type of rocker arm differs from the cam follower type in
that in the boat style rocker arm is supported in the center
by a pedestal having a shank that extends through the
window. The perpendicular ledge in the side walls of the
boat style arm is used to carry loads when operating.

SUMMARY OF THE INVENTION

[0003] The invention is distinguishable from the prior
art having a body that has a ledge opening with a width
atthe outside that s less then the inside width at the body
opening creating a ledge perpendicular to the body side
walls. A cylindrical roller has a transition step on both
ends of its periphery to allow the smaller width of the
roller, when extended, to extend into the outside window
and the larger width to maintain a close running clearance
to the inside walls of the body when assembled. The
ledged opening or window in the portion joining the two
vertical sides of the U-shaped body may be formed at
top or at the bottom of the U-shaped body. This ledge
functions to provide a structure that improves the rocker
arm stiffness as verifiable by using analytical tools and
actual static testing. It would not be desirable to have the
ledge below the roller outer surface diameter. This would
increase rocker arm stiffness but would greatly increase
the overall mass and moment of inertia (rotating mass
about a pivot) over conventional cam follower rocker
arms. Optimization of stiffness and moment of inertia are
key factures that contribute to overall engine perform-
ance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG.1isatypicalend pivotoverhead camvalve
train with a cam follower rocker arm, valve stem and hy-
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draulic lash adjuster.

[0005] FIG. 2is a cross section of prior art that shows
the components for a cam follower rocker arm.

[0006] FIG 3 is a cross section of FIG 2 taken about
the roller center.

[0007] FIG. 4 is a cross section of the invention that
shows the components for a cam follower rocker arm.
[0008] FIG. 5 is a cross section of FIG 4 taken about
the roller center.

DETAIL DESCRIPTION OF THE INVENTION

[0009] Therockerarminaccordance with theinvention
is of the cam-follower type and is made preferably by
cold-forming operation and comprises, a one-piece metal
body generally convex body having a U-shaped cross
section throughout most of its length with two structurally-
integral side walls joined by a perpendicularly positioned
wall. The rocker arm body includes a recess formed at
one end to receive the upper part of a lifter post upon
which the rocker arm can pivot and a second recess at
the opposite end of the body adapted to receive the end
of a valve stem. A central part of the wall joining the sides
ofthe U-shape body has a generally rectangular opening.
The width or transverse dimension of the rectangular
opening is less than the width of the top wall so that the
opening extends substantially, but not entirely, from one
side of the rocker arm body to the other.

[0010] A cam-contacting roller with a stepped periph-
ery is mounted in the body and is rotatably carried by the
rocker arm that permits the peripheral circumferential
surface of the stepped roller to be exposed through the
rectangular body opening to engage a cam. The cam-
contacting roller is rotatably mounted on an axle carried
by the side walls of the body below the rectangular open-
ing. Theroller preferably has a multiplicity of needle bear-
ings to provide minimal friction.

[0011] Referring to the drawing, as shown in FIG 1 a
valve train 10 is comprised of a cam follower rocker arm
11, a hydraulic lash adjuster 12 which engages the cam
follower rocker arm 11 at one end, a valve stem 13 which
contacts the opposite end of the cam follower rocker arm
11 and a cam 14 located between the hydraulic lash ad-
juster 12 and valve stem 13 is also in contact with the
cam follower rocker arm 11. The valve stem 13 extends
upwardly from a cylinder head (not shown) through a
coiled compression spring 15 which is conventionally
seated against the cylinder head and a retaining ring 16
mounted on the valve stem 13. The cam 14 is able to
rotate. The rotating motion of the cam 14 is transmitted
through the cam follower rocker arm 11 which pivots
about the hydraulic lash adjuster 12 and moves the valve
stem 13 in a linear motion.

[0012] InFIG 2 the cam follower rocker arm 11 is com-
prised of a U-shape body 17 with a vertical surface 18
joined together by a first lower section 20 which contacts
the valve stem 13 (FIG 1) and a second lower section 21
which engages the hydraulic lash adjuster 12 (FIG 1).
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Both lower sections 20, 21 extend perpendicular to the
vertical surface 18. A cylindrical roller 22 preferably pro-
vided within cylindrical needles 23 is mounted on a cy-
lindrical axle 24. The roller 22 contacts the cam 14 (FIG
1) and is located between the vertical surface 18 and
extends into an intermediate rectangular window surface
25. Surfaces 26, 27 extend through the lower sections
20, 21 respectively and are wide enough to allow clear-
ance to the roller 22.

[0013] AsshowninFIG 3 the window surface 25 is the
same width as the vertical surface 18. The roller end sur-
face 28 and the vertical surface 18 essentially have a
total clearance throughout of about 0.2 - 0.8 when as-
sembled. The roller outer periphery 29 and roller end
(corner) surface 28 extend into the rectangular window
surfaces 25, 26 (FIG 2) and 27 (FIG 2) with clearance.
[0014] In FIG 4 the invention for a cam follower rocker
arm 11 is comprised of a U-shape body 17a with vertical
side surfaces 18a joined together by a lower section 20a
which has an end that contacts the valve stem 13 (FIG
1) and an opposite end which engages the hydraulic lash
adjuster 12 (FIG 1). The lower section 20a is perpendic-
ular to the vertical surface 18a. A cylindrical roller 22a
and cylindrical needles 23 are mounted on a cylindrical
axle 24. The roller 22a contacts the cam 14 in FIG 1 and
is located between the vertical surface 18a and an inter-
mediate rectangular window surface 25a. Surfaces 26a,
27a extend through the lower section 20a and are wide
enough to allow clearance to the roller 22a.

[0015] InFIG 5the window surface 25a is smaller then
the vertical surface 18a creating a ledge that has a min-
imum distance of 30% material thickness. The roller 22a
has a transition surface 30a on both ends that allows a
total clearance of 0.2 - 0.8 between the vertical surface
18a and the roller end surface 28a. The roller outer sur-
face 29a and roller transition surface 30a extend into the
rectangular window surfaces 25a, 26a (FIG 4) and 27a
(FIG 4) with clearance.

[0016] Although the present invention has been de-
scribed in terms of specific embodiments, the invention
is not meant to be so limited. For example, while the
preferred body configuration comprises a generally U-
shape cross section, the body also need no be so limited.
Various additional changes can be made to the propor-
tions and arrangement of the parts used while still ob-
taining the benefits of the invention. Thus the invention
is only to be limited by the scope of the appended claims.

Claims

1. A cam follower rocker arm comprised of a generally
U-shaped body having sidewalls with a roller open-
ing joining the sidewalls, a roller with an axle for
mounting the roller in the sidewalls of the body at the
opening and wherein the body opening is formed
with a ledge having a narrower width and perpendic-
ular to the body sidewall and the roller is formed with
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steps providing a relative small peripheral width to
conform with said ledge.

The cam follower of claim 1 wherein the ledge of the
body permits access solely to the smaller width of
said roller periphery.

A U-shaped cross section body of Claim 1 with an
intermediate window opening that is less then the
body inside width creating a ledge perpendicular to
the body side walls.

A roller of Claim 1 with a transition on both sides to
allow the smaller width to extend into the window of
Claim 2 and the larger width to maintain a close clear-
ance to the inside walls of the body of Claim 2.

An inverted U-shaped cross section body of Claim
1 with an intermediate window opening that is less
then the body inside width creating a ledge perpen-
dicular to the body side walls.

A roller of Claim 1 that uses spacers (not shown) on
either side of the roller to allow the roller to extend
into the window of Claim 2 and the stack-up of the
roller and spacers maintain a close clearance to the
inside walls of the body of Claim 2.
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