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Valve Timing

A variable valve timing system (VVT) is used on N/A engines to improve low and high speed engine
performance, engine idle quality and exhaust emisslons. Because of VWT, N/A engines do not require
EGR. VVT is a two position system that operates on the intake camshafts only. There are 30° of
crankshaft rmovement between the retarded and advanced positions.

Engine oil pressure operates the system under the control of the ECM. For each intake camshaft
there is a valve timing unit, & bush carrier assembly and a valve timing solencid.
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Supercharged engine valve timing
Supercharged engines are not equipped with
variabie valve timing. Because the additional
manifold pressure boost provided by the super-
charger substantially increases power and torque
throughout the full operating range of the engine,
it is not necessary to vary vatve timing to provide
additiona overlap during mid engine speed oper-
ating conditions.
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Variable valve timing unit

The variable valve timing unit turns the intake camshaft in relation to the primary chain to advance and
retard the timing.

The unit consists of a body and sprocket assembly separated frorm an inner sleave by a ring piston and
two 'O’ ring gears. A bolt secures the inner sleeve to the camshaft. The ring gears engage in 0ppos-
ing helical splines on the body and sprocket assembly and on the inner sleeve,
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The ring gears ransmit the drive from the body and sprocket assembly to the inner sleeve and, when
moved axially, turn the inner sieeve in relation 1o the body and sprocket assembly.

Engine oil pressure moves the piston and ring gears to turn the inner sleeve in the advanced timing
direction. A return spring moves the ring gears and piston to turn the inner sleeve in the retarded
timing direction.

Additional springs absorb backlash to reduce noise and wear, The springs between the ring gears

absorb rotational backlash. The spring between the inner sleeve and the end of the body and sprocket
assembly absorbs axial backlash,
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Valve Timing (continued)
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Bush carrier

The bush carrier contains oil passages that link
the engine ol supply to the valve timing unit. A
lig on the bush carrier locates in the central bore
of the valve timing unit. Two hollow dowels at
the bush carrier to cylinder biock interface en-
sure the lug is accurately located. A scarf-jointed
fiber ring seals the joint between the lug and the
vaive timing unit. An integral shuttie valve, bi-
ased by a coil spring, controls the flow of oil
through the cil passages.

Valve timing solenoid

The valve timing solenoid controls the position of
the shuttle valve in the bush carrier. A plunger
on the solenoid extends when the solenoid is
energized and retracts when the solenoid is de-
enargized.
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Variable Valve Timing Operation

When the valve timing solenoids are energized, the solenoid plungers position the shuttle valves to
direct engine ol to the valve timing units. in the valve timing units, the oil pressure overcomes the
force of the return springs and moves the gears and ring pistons to the advanced position.

System response times are 1.0 second maximum for advancing and 0.7 second maxirmum for retard-
ing the camshaft timing.

While the valve timing is in the retarded mode, the ECM produces a periodic lubrication pulse. This
pulse momentarily energizes the valve timing solencids to affow a spurt of oil into the valve timing
units. The lubrication pulse accurs once every 5 minutes.

NOTE: With the vehicle stationary and the hood open, operation of the valve timing sofenoids may
be audible when the lubrication pulse accurs at engine idle speed.

VARIABLE VALVE TIMING OPERATION
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