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(57) Abstract: A hinged rocker arm in-
cludes a first wing including a first open-
ing for receirving a rocker shall and a first
contacting surface, and a second wing in-
cluding a second opening for receiving the
rocker shaft, the second wing mcluding a
second contacting surface When the first
and second wings are mounted on the
rocker shaft, the first contacting surface
and the second contacting surface are ad-
apted to contact each other and thereby
transter a force in a direction transverse to
an axis of the rocker shatt.
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HINGED ROCKER ARM AND VALVE OPENING ARRANGEMENT

INCLUDING A HINGED ROCKER ARM

BACKGROUND AND SUMMARY

The present ivvention relates generally to rocker arms.

UIS2010/0071645, which is imncorporated by reference, discloses a valve opening
arrangement mcluding rocker arms for opening and closing valves, USZ010/0071643 discloses
that 1t can be desirable to provide a hydraatically movable piston for opening and closing a valve
at a different timing than would occur using only a rocker arm and a cam. The mventor has
recognized that there 1s limited space avatiable on the rocker arms, making it difficult to provide
such a piston 1 many circumstances. 1t 15 destrable 1o address this problem.

According to a first aspect of the present invention, a hinged rocker arm comprises a first
wing comprising a first opening for receiving a rocker shaft, and a first contacting surface, and a
second wing comprising a second opeming for receiving the rocker shati, the second wing
comprising a second contacting surface, wherein, when the hirst and second wings are mounted
on the rocker shaft, the first contacting surtace and the second contacting surface are adapted to
contact each other and thereby transter a torce m a direction transverse to an axis of the rocker
shatt.

Accordimg to another aspect ot the present mvention, a valve opening arrangement
comprises a valve arrangement comprising a valve, the valve beimng movable against a force from
a first valve posttion to a second valve position, @ rocker shaft, and a hinged rocker arm
comprising a first wing pivotably mounted on the rocker shaft and a first comtacting surface, and

a second wing pivotably mounted on the rocker shatft and comprising a second contacting
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surface, the first contacting surtace and the second contacting surface being adapted to contact
each other and thereby {ransfer a force 1y a direction transverse 10 an axis of the rocker shaft such
that a third contacting surtace on the hinged rocker arm contacts the valve arrangement and
moves the valve agamst the force trom the first valve position to the second valve posttion.
BRIEF DESCRIPTION OF THE DRAWINGS

The features and advantages of the present invention are well understood by reading the
tollowing detatled descripbion in comunction with the drawings in which like numerals indicate
stmilar elements and 1y which:

FIGL 1 s a perspective view of a hinged rocker arm gecording to an aspect of the present
mvention showing wings of the rocker arm pivoted to a contacting position;

FIG. 2 15 a perspective view of a hinged rocker arm according to an aspect of the present
invention showing wings of the rocker arm pivoted to & non-contacting position;

FI(r. 3 15 an exploded, perspective view of a hinged rocker arm according to an aspect of
the present mvention;

FIG. 4 15 a perspective, partially cross-sectional view of a valve opening arrangement
according to an aspect of the present invention; and

FIG. 518 a perspective view of a valve opening arrangement accordimg to an aspect of the

preseni invention.

FIGS. 1-3 show a hinged rocker arm 21 according to an aspect of the present invention.

The inwed rocker arm 21 comprises a first wing 23 comprising a first opening 28 for receiving a
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rocker shaft 27 (FIG. 4} and a first contacting surface 29 The hinged rocker arm 21 also
comprises a second wing 31 comprising a second opening 33 for receving the rocker shatt and a
second contacting surtgce 35, When the first and second wings 23 and 31 are mounted on the
rocker shatt, the first contacting surface 29 and the second contacting surface 35 are adapted to
contact each other as seen in FIG. 1 and thereby transter a force Fi in a direction transverse (o an
axis of the vrocker shaft. Because the first and second wings 23 and 31 are pivotable relative to

ach other about the rocker shafi, the first and second contacting surfaces 29 and 35 can also be
moved out of contact with each other by, inter alia, prvoting one or both of the first and second
WInNgs.

At least oue of the first contacting surface 29 and the second contacting surface 35 is a
surface of a piston 37 movably disposed 1 a eylinder 39 ont the hinged rocker arm 21, FIG. 4
shows the cviinder 39 and piston 37 provided on the first wing 23, bowever, the cvlinder could
be provided on the second wing 31 or a cvlinder and piston could be provided on both the first
and the second wing. The piston 37 will ordinandy be hydrauhically driven, although 1t may be
driven i other wavs, such as ponewmatically driven or driven electrically, such as by means of a
solenoid. The piston 37 may be controlied by a check valve (not shown) so that, when the valve
15 open and a force 18 removed from the piston, the ovhinder 39 will fill with hyvdrauhic flud,
when the valve 1s open and a foree 18 applied 1o the paston, the ftuid will dramn from the ovhnder,
and, when the valve is closed and the eyvhinder is {ull, the piston will be tixed m an oubwardly
extended position. As seen 1, for example, FIGS. 1-3, the first wing 23 ¢can comprise a cam
follower 41, which may include a roller cam 43 rotatably mounted on an axie 45,

The second wing 31 comprises a third contacting surface 47 grranged so that a torce

applied to the third contacting surface causes the second wing to prvot independently from the

Lo
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first wing 23. The third contacting surface 47 can be in a vanety of torms but 1s shown m FIGS.

1-5 as part of a rod 49 extending parallel to an axis of the second opemng 33,

The hinged rocker arm 21 can be used n, for exampie, a valve opening arrangement 51
as shown m FIGS. 4 and 5. The valve openming arrangement S1 can comprise a valve 53a and

53b {FIG. §) that 1s movable against a force 2, such as that from a spring {(not shown), from a

"!"'"

first valve position (such as a closed position relative to gaskets 353a and 35b) to a second valve

position such as the open postiion relative to the gaskets, as seen in FIG. S The particular valve

apening arrangement 31 shown i FIG. § comprises a yoke or bridge 57 connected {0 two valve

stems 39 and 39b associated with two valves 333 and 33b, however, the valve opening
arrangement can comprise one or more valves and associated components. Valve opening
arrangements compnsing plural valves connected to a bridge, meluding uses for such
arrangements, are disclosed m USZ009/0266317 and US2010/0071643, both of which are
incorporated by reference.

The valve opeming arrangement 51 comprises a rocker shaft 27 A hinged rocker arm 21
comprising a first wing 23 prvotably mounted on the rocker shaft 27 and comprising a first
contacting surface 29, and a second wing 31 pivotably mounted on the rocker shaft and
comprising a second contacting surtace 35 15 provided. The first contacting surtace 29 and the
second contacting surtace 35 are adapted to contact egch other and thereby transter a torce mn a

direction transverse to an axis A of the rocker shatt such that a valve arrangement contacting
surface 01 on the hinged rocker arm 21 contacts a contacting surtace 63 on the bridge 57 and

20
moves the valve 53a and 53b against the force F from the first valve position to the second valve

position.



{)

15

CA 02817091 2013-05-06
WO 2012/067610 PCT/US2010/056954

A second rocker arm 65 can be pivotably mounted on the rocker shatft 27 and can
comprise a tourth contacting surface 67. The second rocker arm 63 15 pivotable between a first
second rocker arm position and a second second rocker arm postiion and (s arranged 10 contact

the brnid

o 57, with the tourth contacting surtace 67 contacting the comtacting surface 63 on the
bridge, to move the valve 533 and 530 against the force F2 from the first valve position to the
second valve position when the second rocker arm pivots from the first second rocker arm
position to the second second rocker arm position.

The second rocker arm 65 can comprise a hifth contacting surtace 69, The {ifth
contacting surtace 69 and the third contacting surtace 47 on the langed rocker arm 21 can be
arranged so that when the second rocker arn: prvots from the first second rocker arnz position to
the second second rocker arm posttion, the fifth contacting surtace 69 and the third contacting
surface 47 contact each other as seen in FIG. 4 so that a force F3 i a direction transverse to the
axis of the rocker shaft 27 1s transferred between the second rocker arm and the hinged rocker
arm. Thus, when the second rocker arm 65 pivots from the first second rocker arm position {o
the second second rocker arm position, the portion of the hinged rocker arm to which the third
contacting surface 47 15 attached (in FIGS. 1-5, the second wing 31} pivots with the second
rocker arm.

By the valve opening arrangement 51 shown in FIGS. 4 and 5, the valves 53z and 53b
can both be moved agamnst the force F2 by the second rocker arm 65 when it pivots from the first
second rocker arm position to the second second rocker arm position and the tourth contacting
surtace 67 of the second rocker arm contacts the contacting surface 63 on the bridge 87, The
fourth contacting surface 67 of the second rocker arm 65 can be arranged 1o contact the bridge 57

in such a manner that both of the valves 53a and S3b are moved against the forces ¥2, such as by

{Jg
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contacting the bridge 1o a central part of the bridge. When the second rocker arm 65 pivots from
the first second rocker am position to the second second rocker arm position, s fifth contacting
surtace 6% can contact the third contacting surface 47 on the hinged rocker arm 21 so that the
valve arcangement contacting surtace 61 on the hinged rocker arm contacts the contacting
surface 63 on the bridge 57 as well. However, 11 18 ot necessary that the contacting surface 01}
contact the contacting surface 63 on the bridge 37 each time the second rocker arm 65 pivots to
the second second rocker arm position.

When the piston 37 1s retracted into the cylinder 39, when the second rocker arm 65
contacts the hinged rocker arm 21 to pivot the valve arrangement contacting surtace 61 on the
hinged rocker arm toward the comtacting surface 63 on the bridge 57, the valve arrangement
contaching surface ©1 can be positioned 10 avoild contact with the contacting surtace 63 on the
brdge or to contact the contaching surface 63 withoui moving the contacting surface 63 beyvond
the position to which it 1s moved via contact with the fourth contacting surface 67 of the second
rocker arm 65, However, when the piston 37 1s extended from the cvhinder 39, the torce Fi
(F1(r. 1) moves the second wing 33 and the valve arrangement contacting surtace 61 bevond the
point to which 1t 1s moved by the second rocker arim 63 alone, which can move the valves or,
depending upon the position at which the valve arrangement contacting surtace 61 contacts the
contacting surtace 63 of the bridge 57, one of the valves. In the valve opening arrangement 51
shown in FIG. 5, the valve arrangement contacting surface 61 contacts the contaching surface 03
of the brnidge 57 iboard of the point at which the fourth contacting surface 67 contacts the
contgcting surtace 63 of the bridge. Consequentlv, when the piston 37 15 extended trom the

cylinder 39, the valve arrangement contacting surtace 61 of the hinged rocker arm 21 can contact
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the contacting surface 63 of the bridge a manner so that only valve 33a 1s affected by the
extension of the piston.

{t will further be appreciated that the cams on the camshaft 71 (FIGS. 4 and 5) that
contacts the cam follower 41 on the hinged rocker arm 21 and a cam follower (not shown) on the
second rocker arm 63 can be arranged to cause the hinged rocker amm to pivot independently of
the second rocker army. Thus, contact between the valve arrangement contacting surface 61 on
the hinged rocker arm 21 and the contacting surface 63 on the bridge 57 can occur when there is
no contact between the fourth contacting surtace 67 ot the second rocker arm and the contacting
surface 63 on the bridge.

In the present appiication, the use of terms such as “mcluding” 15 open-ended and 15
mtended to have the same meamng as terms such as “comprising” and not preclude the presence
of other structure, matenal, or acts. Simularly, though the use of terms such as “can”™ or “may™ 18
intended to be open-ended and to reflect that structure, material, or acts are not necessary, the
farture to use such terms 1s not intended to reflect that structure, matenal, or acts are essential.
To the extent that structure, material, or acts are presently considered to be essential, they are
rdentified as such.

While this invention has been tHustrated and described 1y accordance with a preterred
embodiment, it 18 recognized that varigtions and changes may be made therem without departing

| T

trom the invention as set forth 1n the claims.
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AMENDED CLAIMS
[received by the International Bureau on 21 March 2012 (21.03.2012)]

1. A hinged rocker arm, comprising:

a first wing comprising a circular first opening for receiving a rocker shaft, and a first
contacting surface; and

3 a second wing comprising a circular second opening for receiving the rocker shaft, the

second wing comprising a second contacting surface,

thrciﬁ, when the first and second win gs are mounted on the 'rockcr shaft, the first
opening and the second opening are coaxial, and the first contacting surface and the second
contacting surface are adapted to contact each other and thereby transfer a force in a direction

10  transverse to an axis of the rocker shaft.

2. The hinged rocker arm as set forth in claim 1, wherein at least -one of the first.contacting
surface and the second contacting surface is a surface of a piston movably disposed in a cylinder
on the hinged rocker arm.

15
3. The hinged rocker arm as set forth in claim 2, wherein the first contacting surface is the

surface of the piston and the cylinder is provided in the first wing.

4. The hinged rocker arm as set forth in claim 3, wherein the first wing comprises a cam

20  follower.

5. The hinged rocker.arm as set forth in claim 2, wherein the piston is hydraulically driven.

12
AMENDED SHEET (ARTICLE 19)
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6. The hinged rocker arm as set forth in claim 1, wherein the second wing compnses a third
contacting suriace arranged so that a force applied to the third contacting surface causes the

second wing to pivot independently from the first wing.

5 7. The hinged rocker arm as set forth in claim 6, wherein the third contacting surface is part of a

rod extending parallel to an axis of the second opening.

8. The hinged rocker arm as set forth in claim 1, wherein the first wing comprises a cam
follower.

10
9. The hinged rocker arm as set forth in claim 8, wherein the cam follower comprises a roller

Caml.

10. A valve opening arrangement, comprising:
15 a valve arrangement comprising a valve, the valve being movable-against-a force from a
first valve position to a second valve position;
a rocker shaft; and
a hinged rocker arm comprising
a first wing, the first wing comprising a circular first opening for receiving the
20 rocker shaft so that the first ‘wing is pivotably mounted on the rocker shaft, and a first

contacting surface, and

13
AMENDED SHEET (ARTICLE 19)
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a second wing, the second wing comprising a circular second opening for
receiving the rocker shaft so that the second wing pivotably mounted on the rocker shaft,
and a second contacting surface,

wherein the first opening and the second opening are coaxial when the first and

5 second wings are mounted on the rocker shaft, the first contacting surface and the second
contacting surface being adapted to contact each other and thereby transfer a force ina
direction transverse to an axis of the rocker shaft such that a third contactin g surface on
the hinged rocker arm contacts the valve arrangement and moves the valve against the
force from the first valve position to the second valve position.

10
11. The valve opening arrangement as set forth in claim 10, comprising a second rocker arm
prvotably mounted on the rocker shaft and comprising a fourth contacting surface, the second
rocker-arm being pivotable between z first second rocker arm position and a second second
rocker arm position and being arranged to contact the valve arrangement via the fourth

15  contacting surface to move the valve against the force from the first valve position to the second
valve position when the second rocker arm pivots from the first second rocker arm position to the

second second rocker arm position.

12. The valve opening arrangement as set forth in claim 11, wherein the second rocker arm

20  comprises a fifth contacting surface and the hinged rocker arm comprises a sixth contacting
surface, the fifth contacting surface and the sixth contacting surface being arranged so that, when
the second rocker arm ptvots from the first second rocker amm position to the second second

rocker arm position, the fifth contacting surface and the sixth contacting surface contact each

14
AMENDED SHEET (ARTICLE 19)
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other so that a second force in a direct:on transverse to the axis of the rocker shaft is transferred

between the second rocker arm and the hinged rocker arm.

13. The valve opening arrangement as set forth in claim 12, wherein at least one of the first
5 contacting surface and the second contacting surface 1s:a surface of a piston movably disposed in

a cylinder on the hinged rocker.arm.

14. The valve opening arrangement as set forth in claim 13, wherein the first contacting surface
is the surface of the piston and the cylinderis provided in the first wing.

10
15. The valve opening arrangement as set forth in claim 14, wherein the first wing comprises a

cam follower.

16. The valve opening arrangement as set forth in claim 13, wherein the piston is hydraulically

15 driven.

17. The valve opening arrangement as set forth in claim 9, wherein the second wing comprises a
third contacting surface arranged so that a force applied to the third contacting surface causes the-
second wing to pivot independently from the first wing.

20
18. The valve opening arrangement as set forth in claim 17, wherein the third contacting surface

is part of a rod extending parallel to an axis of the second opening.

15
AMENDED SHEET (ARTICLE 19)
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19. The valve opening arrangement as set forth in claim 9, wherein the first wing comprises a

cam follower.

20. The valve opening arrangement as set forth in claim 19, wherein the cam follower comprises

a roller cam.

16
AMENDED SHEET (ARTICLE 19)
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