o you know the difference between static and
dynamic balance? Do you really understand what
a balance factor is? Neither did 1. But I do now
after a visit to a company called Vibration Free,
which is run by Steve Smith.

1 had been told that Steve was the man in the balancing world, and that
he worked on a farm in the middle of nowhere with the blinds down to
protect his balancing secrets. | have to say that talk like this worries me.
Generally there are no secrets in the engine world and if someone thinks
he knows something that the manufacturers do not, then maybe he also
has silver foil about his ankles to protect him from the control rays
emanating from the planet Mars? I'm sure you've got the picture.

Actually | couldn’t have got it more wrong. When | finally met Steve he
turned out to be one of the most down to earth blokes you could wish to
meet. His business is vibration, not balancing, and he takes on anything
from an engine to a printing press — you could say anything that moves
when it isn't supposed to.

The Basics

Staying with engines and starting with static balance Steve explained
that you can put a simple single cylinder crankshaft on a knife edge and
then balance it until it will stop in any position. It's like balancing a
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wheel so that it stops in any position, rather than the heavy spot always
ending up at the bottom.

To balance the wheel you can either add weight opposite the heavy
spot, or remove the heavy spot, the end result in terms of balance is
exactly the same. The problem with static balance is that the wheel can
still wobble.

If you have pictured the wheel in your mind from the side view,
rotate your view in your mind and look at it from above. In order to
obtain your static balance you might have added a weight exactly
opposite the heavy spot, but off to one side. Now you have two heavy
spots opposite each other when viewed from the side, but to the left
and right when viewed end on.

This left/right combination results in a wobble when the wheel starts
to rotate at speed. This is called dynamic balance (actually, imbalance in
this case). To get a clearer picture think of static balance as a view from
the side and dynamic balance as a view from above — remember, we
live in a 3D world.

Now apply this theory to a four-cylinder crankshaft. It can be statically
balanced but if the two heavy spots are opposite each other at either
end of the crank it will wobble when it starts to rotate. The way to make
this discovery is to spin it up and measure the movement on a
balancing machine.









