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A rocker arm of the cam-follower type simultaneously operates two valves of a cylinder of an internal combustion engine. The
rocker arm includes an intermediate portion and two end portions. The intermediate portion has upwardly extending side walls and
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r ABSTRACT OF THE DISCLOSURE

A rocker arm of the cam-follower type simultaneously

operates two valves of a cylinder of an internal combustion

05 || engine. The rocker arm includes an intermediate portion and

two end portions. The intermediate portion has upwardly
extending side walls and end walls forming a large generally
‘rectangular opening at the top edges thereof. The side walls
have aligned holes carrying an axle on which is rotatably

10 'mpunted a roller which contacts an overhead cam. One end

portion of the rocker arm has a downWard1y~facing recess to
engage an upper end of a lifter post.. The other end portion
of the rocker arm has a long, narrow web with downwardly-facing
:pads.near the.ends thereof:and in predetermined, spated .
-15f .reiatiqnship,' Thejpads engage uppéf ends of two valve Stems
‘ .fof simultaneously.operating valves to'which the stems aré

.o% || connected.
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This invention relates to a rocker arm of the cam-follower
type for simultaneously operating two valves of a cylinder of an

| internal combustion engine.

Internal combustion engines with cylinders having multiple
valves -are becoming more commonplace. Such engines have at least
two intake valves and at least two exhaust valves for each
cylinder. One type of rocker arm for operating two valves is

shown in my U.S. Patent No. 4,913,104, issued April 3, 1990.

A rocker arm of the cam-follower type according to the
present invention 1is capable of simultaneously operating two
.1ntake valves or two exhaust valves of a cyllnder. 'The rocker

farm has a one plece metal body made by cold formlng Operatlons

ulncludlng stamplng, extrudlng,'c01n1ng, and back~packing - The

: ;metal body of the rocker arm 1s of generally 1nverted U- shaped

fcross sectlon throughout much of 1ts length The rocker arm

' dlncludes an 1ntermed1ate portlon and two end portlons.- The

"f flntermedlate portlon has two. upwardly extendlng 51de walls with

a large generally rectangular Opening at the top and two end
walls extendlng upwardly thereto. Flat'webs extend outwardly
from the 1ower edges of the 51de walls and have downwardly -

extendlng stlffenlng flanges..'

hA.firsf end portion of the body has a wide top, flat wall
which is structurally integral with an end wall of the inter-

‘mediate portion of the rocker arm and has short stiffening

flanges extending downwardly from edges thereof. A central
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portion of the top wall of the first end portion has a downwardly

facing recess therein to receive a rounded end of a lifter post.

The second end portion of the rocker arm body has a long
but narrow web which is structurally integral with an end wall

of the intermediate portion of the body and extends at least to

| the upright side walls of the intermediate portion, 7Two pro-

jections extend outwardly from the body at the ends of the web
and near each is a lower, rounded surface forming a pad to engage

an‘upper end of a valve stem.

The side walls of the intermediate portion of the body have

~aligned holes therein with an axle received therethrough and a
~roller rotatably mounted theréOn_for~engaging an overhead cam

“throUgh.the'rectanguiar_Opening.

It 1is, therefore, a_principa1.object'of the-invention to

' ’f;pr6v1dé”a rocker.arm‘bfjthe'CémjfolloWer.type which is capable
.0f Simﬁltaneousl?JOPerating two vélvéé'of a cylinder of an

~internal combustion engine.

~Another obje¢t-of-the invention is to provide a rocker arm

" 6f the-cam-folloWer type having a single cam-contacting roller

~and having means for engaging ends of two valve stems.

i j

Many other objects and advantages of the invention will

be apparent from the following detailed description of a preferrec
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embodiment thereof, reference being made to the accompanying
drawings, in which:

Fig. 1 is a somewhat schematic view in cross section, with

parts in elevation, of valve-actuating mechanism including a

05 rocker arm in accordance with the invention;

Fig. 2 is a view in perspective of the rocker arm of Fig. 1;
Fig. 3 is a top view of the rocker arm of Fig. 2;
Fig. 4 is a view in longitudinal cross section taken along

the lines 4-4 of Fig. 3; and

10 Fig. 5 is a view in transverse cross section taken along

the line 5-5 of Fig. 3.

‘Referring particularly to Fig. 1, a rocker arm of the cam-

follower type is indicated’at-lo and has one end portion received

15 bn a,ro¢kef'arm'fulcrum_or:1ifter post-12'extending upwardly

 fromfa cy1inder‘head”14'of an'intérnai'combustion engine. A
:SeCOnd,end portion df'the.rocker.arm-engages.upper ends of valve
,-'étéms_iﬁf-fThé secbnd_ﬁalve%Sfem is'diréctly'behind'the one

fshbwn and'is not visible. The valve stems extendiupwardly from

f};fof  20  ‘the cylinder head through coiled compression springs 18 located

 therearound'and whiéh are seated against the cylinder head and
"égaiﬁst rétainer rings 20 mounted on the valve stems 16. An
Qﬁerhead.camZZengageé an intermediate portion of the rocker
arm 10 to cause.valves (not shown) located at the lower ends of
25 :fh; vélve étémé 16 to open and Close as the stems are moved
. '1ongitudinally by the rocker arm 10 as it is caused to pivot

by the cam,
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The 1lifter post 12 is slidably carried in a chamber 24 of a
cylinder 26. The post is urged upwardly by olil under pressure
in the chamber 24. The o0il is supplied through a small port 28
from a supply passage 30. The post 12 can yield somewhat when
the cam rotates, with the post moving downwardly slightly at

the high lobe of the cam 22 to provide a zero lash adjustment

~for the rocker arm. The port is of a size to provide controlled

leakage of the oil from the chamber 24 to control the oil'pres-

‘sure therein. 0il can also be supplied from the passage 30 to a

passage (not shown) in the lifter post 12 and up to an oil hole

31 in the rocker arm 10 for lubricating purposes.

| Referrlng more partlcularly to Flgs.‘Z-S the rocker arm

10 includes a one- plece, cold formed metal body 32 which is

preferably made by cold- formlng Operatlons, 1nclud1ng stamping,

B  extrud1ng, c01n1ng,.and back packlng | The rocker arm body

'1ncludes an 1ntermed1ate portlon 34 Wthh engages the cam 22,

E fa flrst end portlon 36 Wthh engages the llfter post 12, and

L  a second end portion 38 whlch engages the two valve stems 16.
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-The_intermediate portion 34 of the rocker arm body includes

]npfight side.wa1lS 40 and 42:extending upwardly from flat walls

o  or webs 44 and 46. Short straight stiffening flanges 48 and 50

'zs_

30

“extend downwardly from and are structurally integral with outer

'edges'of the webs 44 and 46, The intermediate portion 34 has end

walls 52 and 54 extending upwardly. The intermediate portion als
has a large, generally rectangular opening 56 formed at the upper

edges of the walls 40, 42, and 52, 54.
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| The first end portion of the rocker arm body 34 has a wide
| flat top wall 58 which is structurally integral and blends in wit

| |
| the webs 44 and 46 of the intermediate portion 34. Two slanted

| stiffening flanges 60 and 62 extend downwardly from the flat

05 || wall 58 and are connected by a curved nose flange 63 which is

structurally integral therewith. A rounded recess 64 is formed
in the top flat wall 58 and faces downwardly to receive the

upper end of the lifter post 12 on which the rocker arm 10 pivots.

10 ~ The second portion 38 of the rocker arm body has a long,

narrow stiffening web 66 with projections 68 and 70 extending
outwardly from ends thereof. If desired, the Web 66 can have a

,downwardly extendlng flange for added stlffness - Rounded surfaces

72 and 74 form downwardly faclng pads at the second portlon 58 to

fﬁﬁfrf,'15   engage the Upper ends of the valve stems 16 . ' These pads are

-'3pformed beyond the ends of the web 66 and near the projectlons 68

"and 70 The pads are also located under the webs 44 and 46 near

ihfg”:ch ”5ﬂ'the ends of the downwardly extendlng flanges 48 and 50.

f}fi*lfﬂZQ ,;d.fh”The'intermediatelportion'34 of the rocker arm'10 rotatably

"l .
------

carrles a cam- contactlng roller 76 Wthh 1s exposed at the

"""tff;f openlng 56 and contacts the overhead cam 22 to cause the rocker

arm to plvot on the post 12 when the cam 22 rotates. The use of

the roller minimizes friction between the'cam and the rocker arm

28 which reduces loads and results in better fuel economy or higher

'performance, as well as redaced'wear.' The roller 76 is rotatably

mounted on an axle 78 which extends through two aligned circular

holes 80 in the side walls 40 and 42, The outer ends of the holes

30 -6 -
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can have chamfers to receive flared ends of the axle to hold

the axle in position, as 1s known in the art,

From the above, it will be seen that the single rocker
arm 10 is all that is needed to operate two valves. This results
in lesser weight than if separate rocker arms were used. Also,
one less roller and one less cam lobe are required which reduces

costs and results in fewer moving parts and potentially less

maintenance problems, Further, space is saved in a direction

“longitudinally of the engine which is often of critical

importance. With one less roller for the two valves, friction

can also be reduced.

~ Various modifications of the abbveédescribed'embodiment

~of the invention will: be apparent to:those skilled 1in the art,
and it is to be understood that such modifications can be made
'without.departing fromithe.3copé_of the invention, if they are

.Withiﬁ thefspiritjand.the tenor of th¢ acc0mpanying.c1aims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:
1. A rocker arm of the cam-follower type for
simultaneously operating two valves of a cylinder of an
internal combustion engine, said rocker arm comprising a
one-plece, cold-formed, metal body having an intermediate
portion, a first end portion, and a second end portion,
said intermediate portion having two upright side walls
and two end walls forming an upper opening, two flat webs
structurally integral with lower portions of said upright
side walls and extending outwardly therefrom, straight
stiffening flanges extending downwardly from outer edge
portions of said webs, saild upright side walls having
aligned openings, an axle received in said aligned
openings, and a roller rotatably mounted on said axle and
exposed at said opening, sald first end portion of said
body having a flat wall extending outwardly beyond one of
sald end walls and being functionally integral with said
webs, stiffening flanges extending around edges of said
flat wall, a central portion of said flat wall having a
downwardly-facing recess for engaging an upper end of a
lifter post, said second end portion of said rocker arm
body having a long narrow web structurally integral with
the other of said end walls of said intermediate portion,
sald second end portion having outwardly-extending
projections beyond the ends of said narrow web, and said
body having downwardly-facing convex surfaces forming pads
near sald projections for engaging upper ends of valve

stems of the valves.

2. A rocker arm according to claim 1 wherein said

pads are located at end portions of said flat webs.

_8_
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3. In combination, an i1nternal combustion engine
having a cylinder with at least two valves, a lifter post
having an upwardly-extending rounded end located at one
side of said valves, means for supporting said lifter
post, a cam positioned near said valves and said lifter
post and located thereabove, a rocker arm of the
cam-follower type comprising a metal body having an
intermediate portion and two end portions, said
intermediate portion having upright side walls, said
intermediate portion having two flat webs structurally
integral with lower portions of said upright side walls
and extending outwardly therefrom, straight stiffening
flanges extending downwardly from outer edge portions of
sald flat webs, an axle extending between said side walls,
and a roller rotatably mounted on said axle and positioned
in contact with saild cam, one of said end portions of said
body having a downwardly-facing recess to engage an upper
end of said lifter post, the other end portion of said
body having downwardly-facing curved surfaces 1in
predetermined spaced relatilionship forming pads to engage
upper ends of valve stems of said valves, and said other
end portion having outwardly-extending projections near

sald pads.

4. The combination according to claim 3 wherein said
intermediate portion has two end walls forming an upper

opening with saild two upright side walls.

5. The combination according to claim 3 wherein said
one end portion has a flat wall in which said

downwardly-facing recess 1s formed.
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6. The combination according to claim 5 wherein
stiffening flanges extend downwardly from edges of said

flat wall.

7. A rocker arm of the cam-follower type for
simultaneously operating two valves of a cylinder of an
internal combustion engine, said rocker arm comprising a
one-plece, metal body having an intermediate portion, a
first end portion, and a second end portion, said
intermediate portion having two aligned openings, said
intermediate portion having two upright side walls in
which said aligned openings are located, said intermediate
portion having two flat webs structurally integral with
lower portions of said upright side walls and extending
outwardly therefrom, and stiffening flanges extending
downwardly from outer edge portions of said flat webs, an
axle recelved in said openings, and a roller rotatably
mounted on sald axle, said first end portion of said body
having a downwardly-facing recess for engaging an upper
end of a lifter post, said second end portion of said body
having a long web, and said body having downwardly-facing
surfaces forming pads near ends of said long web for

engaging upper ends of valve stems of the valves.

8. A rocker arm according to claim 7 wherein said
second end portion has outwardly-extending projections

beyond the ends of said long web.
9. A rocker arm according to claim 7 wherein said

intermediate portion has two end walls forming an upper

opening with said two upright side walls.

_10-
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10. A rocker arm according to claim 7 wherein said
first end portion has a flat wall in which said

downwardly-facing recess 1s formed.

11. A rocker arm according to claim 10 wherein
stiffening flanges extend downwardly from edges of said

flat wall.

_11_
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