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Gear Ratio Chart

1HYHD OllvHd Hv3IO

Drive Sprocket - Number of Teeth
17 18 19 20 21 22
Gear Ratio 2.00 1.89 1.64
36 Speed *65 MPH *69 MPH *79 MPH
Chain Pitch 90 90 92
Tensioner Spring Red Pink Red
T
m Gear Ratio 2.18 2.06 1.76 1.68
L,‘_J 37 Speed *60 MPH *63 MPH *74 MPH *77 MPH
w Chain Pitch 90 90 92 92
2 Tensioner Spring Red Green Red Green
(80}
m
=
g Gear Ratio 2.24 1.90 1.81
| 38 Speed *58 MPH *68 MPH *72 MPH
— Chain Pitch 90 92 92
;‘2 Tensioner Spring Green Red Green
o
O
o
& Gear Ratio 2.05 1.95
z 39 Speed *63 MPH *67 MPH
> Chain Pitch 92 92
o Tensioner Spring Red Green
(]
Gear Ratio 2.22 2.11
40 Speed *58 MPH *61 MPH
Chain Pitch 92 92
Tensioner Spring Pink Green

*Theoretical MPH at 6,800 RPM

NOTE: All top speeds based on 1:1 converter ratio and engine RPM at 6,800.

























There are two separate intake actions: the first into
the crankcase, and the second into the cylinder. In
two-stroke terminology, only the first intake action
is called the intake; the second is called the trans-
fer or scavenging flow. The word “‘scavenge’ is
used because the new mixture flowing into the cyl-
inder helps to clean the exhaust out of the
combustion chamber.

After the piston passes BDC (bottom dead center) it
rises, closing the transfer and exhaust ports, and
opening the intake again. The mixture trapped
above the piston is compressed as the piston nears
TDC (top dead center), the spark plug is fired and
the mixture starts burning.

The piston is driven downward by the combustion
until the exhaust port is uncovered by the upper
edge of the piston. The two-stroke engine goes
through all four basic parts in just two strokes of
the piston, and one complete rotation of the
crankshaft.

Intake

A two-stroke engine’s intake tract starts with the
carburetor.

To get the mixture into the crankcase, there must
be an opening from the crankcase to the carbur-
etor bore. The intake timing is “'symmetrical,” it
opens and closes the same number of degrees on
either side of TDC. (See Figure 2-2.))

The fuel/air mixture in the intake tract has inertia,
and takes a certain amount of time to get into the
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Figure 2-2

crankcase. The sooner the intake is opened, the
more time there is to draw the mixture into the
crankcase. If the intake is opened too soon, the
crankcase pressure will be higher than at-
mospheric and the mixture will flow in the wrong
direction. The transfers generally close at around
60° ABDC, which is the same as 120° BTDC. It
would seem ideal to open the intake at about 115°
BTDC, just after the transfer ports close. However,
on a piston port engine this would require the
intake to remain open until 115° ATDC as well,
and all the crankcase pressure meant to transfer
the mixture to the cylinder would be lost back out
the open intake.

Transfer

Transfer ports are designed to move the fuel/air
mixture from the crankcase to the cylinder, and to
scavenge the exhaust from the cylinder. Because
the exhaust port opens before the transfers do, the
exhaust gases are already traveling in the right
direction. As the pressure in the cylinder drops, the
exhaust will no longer flow of its own accord. The
transfer ports aim the incoming fuel/air mixture in
such a way that it will sweep throughout the cyl-
inder, pushing the exhaust gases toward the ex-
haust port.

The size and shape of the transfer ports are im-
portant for efficient scavenging. If they are too
small, the transfer flow will be restricted. If the
port is too large, the flow speed will drop. The lack
of inertia of the gases will affect the direction of
the flow after it leaves the port, resulting in poor
scavenging. The transfer port passage is part of the
crankcase volume. The larger the passage, the
lower the crankcase pressure.

Timing of the transfer ports runs from about 60°
BBDC to about 60° ABDC. The transfer ports
cannot open until after the exhaust does or the ex-
haust would flow into the crankcase. This would
mix the new charge and the exhaust, resulting in
less power (or none at all). Transfer port timing is
symmetrical about BDC. The closing point of the
transfer port is important to good cylinder filling. If
open too long, some of the mixture will flow back
into the crankcase.

Compression

Compression occurs as the piston on its upstroke
closes the intake and exhaust ports and com-
presses the fuel/air mixture in the cylinder to a
fraction of its original volume. To achieve com-
pression of any kind, the cylinder must be
mechanically sealed.

2-6 THEORY OF OPERATION






V =mi2h
WHERE:
V = displacement volume

r=1/2 bore - 30 mm or 3 cm

h = stroke - 60 mm or 6 cm
7=3.1416

V = (3.1416) (9) (6)

V = 169.6 cc or approximately 170 cc

If the engine has a total combustion chamber vol-
ume of 20 cc at TDC, then the compression ratio
can be figured.

Vi + Vo
R -
Vs
WHERE:

R = compression ratio
V = displacement volume - 170 cc
V = volume at TDC - 20 cc

170 + 20
R=—
20

R =95

This is called the “theoretical’’ compression ratio.
However, if we measure the total volume of the
cylinder at the closing of the exhaust port instead
of at BDC, the compression ratio calculations might
look like these.

V =z712h

WHERE:

V = displacement volume above exhaust port
r=1/2 bore - 30 mm or 3 cm

h = distance from top of cylinder to

top of exhaust port - 40 mm or 4 cm
7= 3.1416

V = (3.1416) (3)2 (4)
V = 113.1 cc or about 113 cc

V] +V2
R =7
Va
113 + 20
R -—mm—-r——
20
R =6.7

This is usually called the “actual’” compression
ratio, and is always lower than the theoretical
compression ratio.

The compression ratio of an engine is one mea-
sure of the efficiency of the engine. The higher the
compression ratio, the more efficiently the engine
will use its fuel, up to a certain point. An engine
with a high compression ratio will put out more
horsepower for its size and go further on a gallon
of gas than an otherwise identical engine with a
lower compression ratio.

The further the mixture is compressed before it is
burned, the hotter the combustion will be and the
more heat will be produced. Greater heat means
more expansion of the combustion products, and
that means more horsepower for the amount of
fuel used and the engine size.

Combustion

Combustion is started by a spark across the elec-
trodes of a spark plug in the combustion chamber.
The spark plug receives a timed surge of high-
voltage electricity to ignite the mixture at the right
instant. If the ignition comes too soon the engine
will try to run backward; too late and part of the
power stroke will be lost. The ignition is timed to
ignite the mixture at 18° before top dead center (at
6500 revolutions per minute and up). The reason
for this lead is to start the mixture burning in time
so that peak cylinder pressures will occur just after
TDC at high speeds.

When the spark plug fires, it ignites the mixture
that is between its electrodes. That burning
mixture ignites the mixture around it, and a ““flame
front” travels across the combustion chamber. The
flame front moves across the combustion chamber,
burning the mixture as it goes.

Normal combustion is a single flame front traveling
across the combustion chamber at just the right
speed. There are several types of abnormal com-
bustions and all are undesirable. The most
common is detonation. Detonation sounds like a
hard, metallic, hammering from the engine. The
flame front travels almost instantaneously through
the mixture resulting in an explosion rather than
an even burning of the mixture. Detonation is
related to the octane of the gasoline used.

The “octane” of a gasoline is a number which
defines that gasoline’s burning speed under a
standard set of laboratory conditions. The higher
the octane, the more resistant the gasoline is to
detonation. Octane ratings are assigned according
to a laboratory procedure which compares a fuel’s
ability to resist detonation to that of a mixture of
two petroleum distillate fuels. Qil companies
produce gasoline to meet octane requirements by
adding tetra-ethyl of lead or certain high-octane
petroleum distillates. The ‘“’lead’”” in the gasoline
makes it burn more slowly, thus avoiding
detonation.
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