This one’s new through and through

Just a cursory glance at the bike on our cover and
featured on page 80 tells you that this machine, which H-D calls
the VRSCA or V-Rod, is like no other Harley-Davidson you've
ever seen before. That’s because The Motor Company has never
made a motorcycle like this before for the street. But the reasons
why Harley has produced such a radically different machine is
discussed in our feature bike story.
What | want to do here is show
what’s inside the new Revolution
power plant.
The Revolution is similar
to a Sportster power
plant in the sense that
the engine and
transmission
share the same
cases. However,
that’s where the
similarity ends.
The Revolution
has its roots firmly
planted in the VR 1000
race bike. which H-D has
been campaigning on the
Superbike circuit for the last
several years. And though
none of the parts from the
VR will fit on the
V-Rod (or any other
Harley. for that mat-
ter), the power plant
design has many of the
same features. To give
you the main points in one
(big) mouthful: The Revolution
is a liquid-cooled, 60-degree,
69-cubic-inch (1130cc) V-twin engine
that has a one-piece crankshaft, chain-driv-

This cutaway image of the right side of the Revolution, courtesy
of The Harley-Davidson Motor Gompany, shows how some of
the components are positioned in relation to each other.
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en dual overhead cams, four-valve heads,
and side-by-side connecting rods.

However. though there are many com-
mon elements of the VR in the
Revolution, it is not a detuned VR. The
concept of the V-Rod has been in the
planning stages since around 1995 and
was under research and development as
H-D ran the VR on the track. In fact.
much of the experience gained from the
VR about liquid-cooled engines, four-
valve heads, overhead cams, etc., has been
used to design and perfect the V-Rod’s
Revolution power plant.

WHAT’s INSIDE THE ENGINE
Everything about this engine is different
than what you're used to from Harley-
Davidson, starting with the cases, which
are split across the middle horizontally.
rather than vertically like every other H-D
V-twin you've ever seen. These cases are
made of aluminum formed in a low pres-
sure permanent mold.

As stated earlier, the crankshaft is a
forged steel, single-throw, one-piece unit
that has integrated counterweights and is
supported by two plain main bearings on
both ends. The crankshaft arrangement
gives the engine a stroke of 2.83"
(72mm). which makes it the shortest
stroke ever run in a H-D street V-twin. It’s
also the strongest crank to ever live in any
production Harley. The only way to knock
this one out of true is to break it in half.

This crank controls two side-by-side
forged steel connecting rods, rather than
H-D’s traditional fork and blade arrange-
ment. These rods feature plain automo-
tive-style bearings and not the usual
roller bearings and cages. Of course. one
side of the crank has an output shaft to
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drive the primary system. However, on
the Revolution, the primary is on the
right side of the engine and not the left as
it traditionally is. Also, the engine is con-
nected to the transmission via a gear
drive and not a primary chain.

The primary gear arrangement is
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The crankshaft controls two side-by-
side forged steel connecting rods,
The Revolution’s aluminum cases are rather than H-D's traditional fork and
split across the middie horizontally, blade arrangement.
rather than vertically like every other
H-D U-twin you've ever seen. &
(Wustration courtesy of The Harley- W74

Here's the upper crankcase, turned

upside down. Note the two half circles This illustration, courtesy of The

left of center for the plain bearings, Harley-Davidson Motor Company,

which support the crankshaft. The two shows how the components of the
sets off to the right of them are the crankshaft assembly fit together.

supports for the transmission bear- _

ings.

The crankshaft is a forged steel one- The crank gear also drives a single
piece unit that has integrated counter- forged steel halanceshaft assembly,
weights. Note the 64-tooth crank gear which is located in the lower crankcase,
on the right and tapered shaft and via the drive gear that’s mounted on the
sprocket for the cam chain on the left. end of the balanceshaft.
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composed of high contact ratio gears,
with a 64-tooth gear at the engine and a
117 unit on the clutch shell (basket). But
we’ll get to the tranny and clutch later.
This 64-tooth crank gear was made wide
enough to also drive one forged steel bal-
anceshaft assembly, which is located in
the lower crankcase, via a drive gear
mounted on the end of the balanceshaft.

This counterrotating balanceshaft sys-
tem is a cousin to the one you are familiar
with on the 2000 and later Softails.
However, while the system used in the
Revolution operates under the same prin-
ciples, it does not use any of the same
componentry. In fact, because of the
rubber-mounted engine and design of the
crankshaft, only one balanceshaft assembly
is needed to remove unwanted vibration.

The right end of the crankshaft also
drives an internal, wet sump, feed-only
gerotor oil pump. This pump sits over and
outboard of the 64-tooth crankshaft gear,
which has a square drive opening in its
face to accept the driveshaft of the oil
pump. And while this pump is also similar
in operation to the internal oil pump found
on Twin Cam engines (without sharing
any of the same parts), the big news is that
this is a wet sump system, which is anoth-
er first for a production H-D mill.

A wet sump system is what you have
in your car’s engine, meaning there’s no
oil tank holding the engine’s 4-1/2-quart
20W-50 oil supply, which is why it only
has a feed side to it. There’s no need for
a scavenger side because there’s no oil
tank to return the oil to. The Revolution,
like a modern automobile engine, has a
pan (sump) that is attached to the bottom
of the engine where it can collect the
return oil after it has done its job lubri-
cating, cleaning, and cooling all the
engine’s internal moving parts.

The sump is also where the oil is
stored until the oil pump pressure feeds it
anew to the components of the engine,
and, in the case of the Revolution. the
transmission and clutch. (We get to this a
little later.) Once the pump picks up oil
from the sump it first sends it to the oil
filter that’s mounted on the lower front
right side of the lower crankcase half.

By the way, the oil is also sent to an
oil cooler located in the same housing as
the engine’s radiator, which is located in
a cowling in front of the engine. And, as






