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A Practical Alternative




The Rotating Cylinder Valve
4-Stroke — A Practical Alternative
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Principle of Operation

m  Cylinder rotates around piston at cam speed

m  Single port ini the rotating cylinder indexes withi fixed radial inlet and
exhaust ports to provide the valving function

NE retating Cylinaer Is, efnectively comnbined Withi tn
1

Singlercompoenent, hence the name RECV —
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Technical Issues

Viajor engine components are
conventional.

m Conventienal crank

Mojizliple) r/JJnrJ drolind piston reduces
lictionrandigives even thermrmal
diStioUen:

OlFcoolingFsysiem:
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Four Stroke Rotary Valve Design

Various attempts have been made te develop rotary: valve
4-strokes

‘Cross’ valve design technically: successful, but limited

cost/performance benefits

ROV valve designi ISt technicallys successiiullanads oiers
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Rotary VValve Seal Design Principles

m A sprung sealingmechanism must be employed
‘The Sliding Seal’

m  [he spring behind the sliding seall must form: a static seal with the
rear of the sliding seal

pressureraugments

Seal componeEntS SHouiaN



Basic Valve Seal Design
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Sprung Expanding Ring Seal Design

0J0AY - ®dUBIBJUOY ABojouyoa] sulbug |lBWS Z00Z D13S



SETC 2002 Small Engine Technology Conference - Kyoto

Seal Frictional Losses Calculation

m Seal torque loss is seal force x coefficient of friction x valve radius.

m Seal force is made up of centrifugal force, seal spring| force and seal
pressurisation force

m Centrifugal force dependant on RPM and mass, ofi seal components.

m Seal spring force dependant on design of seal spring

n Seal ressurisation force is dependant on| the seal pressurisation

e area

yeal pressurisation area cmz2
2.0 9:0
3:9% 9,956

SpPHNg
Fressure 26170 455170 10.570
N

9.6170 112650
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Valve Seal Durablility: & Lubrication

m A rotary valve is a sliding valve: same surface used for
bearing and sealing.

m Sealing surface must be lubricated without excessive
lubricant Ioss or emissions.

m Nearest equivalent to RC\V/ valve is a direct injection 2-stroke
pISton:- alreciprocatng sliding valve wWnich achieves low,
EMISSIONS,.
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Ston/cylinder maternials/iec
RCV valverdesign (sam
S1

Ures):

C

Sphting 582] WillScopes Wit SignificantWearsbeiores [oSSHin
Sealing itnectien:

SedlfclentiyAusSes convenRuonalimatenals:
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Current Performance

m Corrected max. power 4.1 bhp
@ 9500 rpm (IS0 1585)

m 8.7:1 Compression
m BMEP-8.0
m Peaktorque @ 9500 rpm

m Engineis relianie; handlesiwell
and stants easily;

a Peronmance achieved without
Complex: setup:

RCV is already matching best production 49cc poppet valve designs
11
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Predicted Performance

Potential power gains
following specific
improvements

Raising CR to 11:1 8%

Breathing developments | 5%

\/alve timingjand 5%
combustion chamber

Inlet /' exhaust tuning 970

Predicted max power
4.9bhp @ 9500RPM

Reduced variator
losses means same
rear wheel power'as
5.5bhp conventional
engine
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Production Benefits off RCV Design

Relative Cost % Component Count

2-T RCV-4T 4-T 2-T.Di 2-T RCV-A4T 4T 2-T.Di

va Lower manuraciuring costs. Up: i) 405 Iower than peppet
valve or 21D

va Use o conventionallcompoenents meanss same: planticantbe
usediiofmanuiactire

VA LoV COMPONENICOUNL
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Technical Benelits of RCV Design

Even thermal distribution

Large port area

7= INo complex valvertrain

N

Compact compustion chamier

/2 FHIGRIEIVIERP
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Large port area andhigh BVMIERP means the'kCV designis

cCapanie ofiachieving highipower outputs
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Application Benefits off RCV Design

Highi fuel economy

/2 Compact

/2 INorcomplex external plumbing

/2 Optionaliewicosthalancershail
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Reliability: Benefits off RCV Design

Uses, conventional components

Elimination ofi reliability weak
SPOLS

LW maintenance

oW cComponentcotnt
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Conclusions

The RCV offers significant benefits over conventional designs

The RCV is particularly: suitable for applications where emissions
legislation is forcing|out the carbureted 2-stroke

IS a fieldl preven design

RCV components are conventional.

[

/= Only's gnmr-nr [echnicaliISSUE N IST e rotaf/  Valver IS has

Suceessiully addressed
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/2 liie RC / ENngine s a 1pria clicalraiiermatvesonmone conventonal
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Smalifenginerapplicatons
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