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(57) Abstract: A variable cam timing phaser for an internal combustion engine having at least one camshaft comprising a housing
& and a rotor. The housing has an outer circumference for accepting drive force. The rotor has a connection to the camshaft coaxially
N jocated within the housing. The housing and the rotor define at least one vane separating a chamber in the housing. The vane is
capable of rotation to shift the relative angular position of the housing and the rotor. A portion of the outer circumference of the
housing is supported by a journal bearing fixed to a non-rotating part of the engine, which may be the engine block or the cylinder

head.
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VCT MECHANISM INCORPORATING CAMSHAFT BEARING JOURNAL
BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The invention pertains to the field of variable cam timing systems. More
particularly, the invention pertains to a variable cam timing system supported by a

camshaft bearing journal to provide an engine with shorter axial length.

DESCRIPTION OF RELATED ART

The axial length of the engine systems, including the variable cam timing (VCT)
phaser has been reduced in the prior art to allow the engine to fit into smaller engine
spaces. One example of how the engine length was decreased is US 6,035,817, which
discloses an internal combustion engine where the camshaft is suppdrted at one ehd bya
combined bearing and valve body plate that is detachable from the supporting engine

body. The variable valve timing (VVT) mechanisms are attached to the valve body plate.

~ By attaching the VVT mechanism to the plate, passages may be added to the plate rather

than in the cylinder head casing, the driving sprockets are positioned much closer to the

bearing surface formed by the plate, and the overall length is decreased relative to the

cylinder head fasteners.

Prior art Figure 1 shows a gonventional variable cam timing system that has not
been decreased in length and where the variable cam timing (VCT) mechanism or phaser
1218 logated in front of the first camshaft journal bearing 6 of the camshaft 4. A second
camshaft journal bearing 8 is shown, and additional bearings may also be present. A
solenoid 2 actuates the center mounted spool valve 14 of the VCT phaser 12. Sprocket 10
is mounted to the VCT phaser 12 on the side closest to the first camshaft journal bearing 6.

SUMMARY OF THE INVENTION

A variable cam timing phaser for an internal combustion engine having at least one

camshaft comprising a housing and arotor. The housing has an outer circumference for
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accepting drive force. The rotor has a connection to the camshaft coaxially located within
the housing. The housing and the rotor define at least one vane separating a chamber in the
housing. The vane is capable of rotation to shift the relative angular position of the
housing and the rotor. A portion of the outer ciréumference of the housing is supported by
a journal bearing fixed to a non-rotating part of the engine, which may be the engine block

or the cylinder head.

BRIEF DESCRIPTION OF THE DRAWING

Fig.yl shows a schematic of the VCT mechanism in relation to the camshaft bearing of the

prior art.

Fig. 2 shows a schematic of the VCT mechanism in relation to the camshaft bearing of the

present invention.

Fig. 3 shows a schematic comparing the axial length of the present invention to the prior

art.

DETAILED DESCRIPTION OF THE INVENTION

Figure 2 shows a schematic of the variable cam timing (VCT) mechanism or
phaser 112 where the axial system length is decreased. The VCT mechanism may use one
or more "vane phasers" on the engine camshaft (or camshafts, in a multiple-camshaft
engine). In most cases, the phasers have a rotor 118 ‘with one or more vanes, mounted to
the end of the camshaft 104, surrounded by a housing 120 with the vane chambers into
which the vanes fit. It is possible to have the vanes mounfed to the housing 120, and the
chambers in the rotor 118, as well. The housing of the VCT mechanism 112 attaches to
the sprocket 110 accepting drive force through a chain, usually from the crankshaft (not
shown), or possibly from another camshaft in a multiple-cam engine. A control valve 114
is present in the rotor 118. The position of the control valve 114 is altered by the control
valve actuator 102. _The control valve 114 aids in. moving the vane and thus altering the

timing of the engine. The control valve 114 may be located remotely from the phaser 112.

A journal bearing 106 supports a portion of the outer circumference of the housing

120. The journal bearing 106 is also fixed to a non-rotating part of the engine, which may
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be the engine block or the cylinder head 122. The outer circumference of the housing 120
and the journal 106 itself together acts as a camshaft journal bearing having a larger
diameter than in the prior art and than the other camshaft journals present on the camshaft
104. By incorporating the camshaft journal bearing 106 onto the VCT mechanism 112,
the sprocket 110 for accepting drive force is maintained in the same place as in the prior
art, but the overall length of the combination of the VCT mechanism 112 and the camshaft

is.reduced.

Figure 3 shows a schematic with the difference in axial length 116 of the present
invention, in which the VCT mechanism 112 and the journal bearing 106 acts as the
camshaft journal bearing, to the prior art, in which the VCT. mechanism 12 is located in
front of the first camshaft journal bearing 6. The VCT mechanism 112 of the present
invention is recessed axially further into the cylinder head, providing a significant

reduction the overall length of the system.

The camshaft 104 is shown with the first journal bearing 106 supporting the outer
circumference of the housing 120 of the VCT mechanism 112 and a second journal
bearing 108, though additional bearings may be present and any of the bearingé may
support the outer circumference of the housing 120. The amount of axial length the engine
may be decreased is dependent on the application, and will véry based on the specific

design parameters of the engine head and the VCT system.

Thé VCT mechanism or phaser 112 may be an oil pressure actuated (OPA) phaser,
a cam torque actuated (CTA) phaser, or a torsion assist (TA) phaser. The control valve 114
may be located remote from the phaser. The control valve actuator 102 may be a variable
force solenoid (VFS), a hydraulic solenoid, or a differential pressure control system
(DECS). | |

Accordingly, it is to be understood that the embocﬁments of the invention herein
described are merely illustrative of the application of the principles of the invention.
Reference herein to details of the illustrated embodiments is not intended to limit the
scope of the claims, which themselves recite those features regarded as essential to the

invention.
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 What is claimed is:

1. A variable cam timing phaser for an internal combustion engine having at least one

camshaft comprising:
a housing having an outer circumference for accepting drive force;

a rotor for connection to the camshaft coaxially located within the housing,
the housing and the rotor defining at least one vane separating a
chamber in the housing, the vane being capable of rotation to shift

the relative angular position of the housing and the rotor;

wherein a portion of the outer circumference of the housing is supported by

a journal bearing fixed to a non-rotating part of the engine.

2. The variable cam timing phaser of claim 1, wherein the non-rotating part of the engine

is the engine block.

3. The variable cam timing phaser of claim 1, wherein the non-rotating part of the engine

is the cylinder head.
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