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Variable-valve-actuation mechanism is considered to be
one of the most suitable solutions to realize the compatibility
between the pursuit of higher power output and performance
in the practical speed range. To this end, a new variable-
valve-actuation mechanism named "Shuttle Cam" was
designed and analyzed.

In the mechanism which was applied to a conventional
motorcycle engine with rocker arms and gear-train-driven
valve system, the cam gears move along the idler gear.
Camshafts simultaneously slide along the rocker-arm
slipper surfaces which are concentric with the idler gear.
Consequently, valve lift varies continuously in accordance
with the alteration in the rocker-arm lever ratio, and the cam
phasing changes simultaneously in accordance with the cam
gear rotation.

Results of the experiments have confirmed that the
mechanism functions accurately even at high speed up to
10,000rpm. Additionally, some improvements were achieved
in power output, fuel consumption, idling quality, exhaust-
noise level and emission.
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Table 1 Base engine specifications
4-STROKE, S..
ENGINE TYPE T
DOHC 4-VALVE

BORE X STROKE , mm 70 X 64.8
DISPLACEMENT , cm® 2494
COMPRESSION RATIO 1.0
COMBUSTION CHAMBER SHAPE | PENT ROOF
INTAKE VALVE DIAMETER , mm 280 (x2)
VALVE TIMING at imm (Omm) LIFT

OPENING , deg. BTDC 10 (56)

CLOSURE , deg. ABDC 40 (102)
VALVEMAX. LIFT , mm 8.0
EXHAUST VALVE DIAMETER , mm 23.0 (x2)
VALVE TIMING  at imm (Omm) LIFT

OPENING | deg. BBDC 40 (87)

CLOSURE , deg. ATDC 10 (73)
VALVE MAX. LIFT , mm 75
POWER OUTPUT , kw/rpm 18.8 / 8,500
BRAKE MEAN EFFECTIVE PRESSURE

120 / 7,000
(Pme) , MPa / rpm {
BSFC at WOT (A/F=12.5) 284 / 5,000
9/kw-h/ rpm
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Table 2  Shuttle Cam mechanism specifications

a. SPECIFICATIONS
SHUTTLE CAM FACTORS INTAKE EXHAUST
BASE ANGLE @o | deg. 1.8 10.7
MAX. VALUE of @ , deg. 338 32.7
Ii/Fc RATIO 0.556 0.556
MIN. VALUE of LIFT RATIO Kh 0.368 0.344
RELATIVE CAM PHASING 3, deg. 12.2 122
b. VALVE TIMING AND LIFTS
[ CAMLOCATION ANGLE p,deg.| 0 | 10 | 24 | 45 | 78 [ 134 220

INTAKE VALVE TIMING :

at imm LIFT [
OPENING, deg. BTDC | 10 9 9 8| 6 4 0
CLOSURE, deg. ABDC | 401 38| 35 30| 23| 12| -6
VALVEMAX. LIFT ,mm| 80 7.0 60| 50| 40| 30| 22
EXHAUST VALVE TIMING

at imm LFT [
OPENING,deg.BBDC | 40| 39| 38 37| 34| 30| 23
CLOSURE, deg. ATDC | 10| 7| 4 -1| -8|-20 -39
VALVE MAX. LIFT ,mm | 75| 65| 56| 46| 37| 27| 20
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