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Rudder Design

The rudder has to keep the boat pointing in the right direction, correcting any 
imbalance between sail and fin forces and moments, and produce large turning 
moments for tacking. To maximise its effectiveness it needs as large a moment arm as 
possible and this is obtained by mounting it outboard through the slot at the back of the 
measuring box, behind the transom. This is not possible if one of the diagonally 
designed hulls is used, like the Razor3 and Ranger, where it has to be mounted below 
the hull. This is another point in favour of the conventional straight hull design.  If the fin 
is too large there will be excessive drag which slows the boat. Too small and it will not 
tack well and the boat may get into irons and lose places on the water. There is no 
particular design guidance available but custom seems to be to approximately relate 
rudder dimensions to the fin. It seems to work if the rudder has the same chord and 
about half the span in the water as the fin. As the rudder is outboard it pierces the 
water surface and is in the stern wave which will rise above the static water level so it 
needs to have significant aerodynamic extent well above the static water level. The 
rudder will in general have larger flow incidence angles on it than the fin and needs to 
avoid stalling and losing effectiveness at high angles. Ultra low t/c sections need to be 
avoided and the Iambus2 uses the same section as the fin, the NACA0008. 
The pivot axis of the fin is another parameter that needs to be chosen and conventional 
practice is to make this close to or at the centre of pressure which is at the quarter 
chord line. This means the pivot line is behind the transom and a pivot wire has to be 
swung from gantries passing through the slot in the measuring box. This can obviously 
be done but is mechanically more difficult to make than the Iambus2 system where the 
pivot is inside the transom and only requires a couple of wires going through the slot. 
This means the rudder is unbalanced and will always try to return to the centre, putting 
more load on the rudder servo and battery. However, Footy forces are so low that this 
does not seem to matter, with the servos and battery currently used, and the Iambus2 
goes 16 races without a battery change. This is one of those things where Footy 
practice can differ from larger classes. This could change if smaller servos and 
batteries come into use and there is a need to reduce forces and energy consumption. 
One other point is the need to reduce rudder vibration. Most objects in a flow will tend 
to shed vortices and develop a flow-induced vibration if any movement is possible and 
the energy carried away by these vortices produces extra drag. The rudder pivots need 
to have minimum play and the operating rod needs to be robust enough to avoid acting 
as a spring. Some rods made of very thin wire and with kinks in them to adjust length 
may permit vibration and extra drag. A completely balanced rudder with no centring 
effect may also vibrate within its clearances while an unbalanced ruder like the 
Iambus2 one will be held firmly to one side with no movement possible. 
Maximum Rudder angle needs to be adequate to tack the boat and avoid getting into 
irons. It can be adjusted by changing the hole positions on the servo arm and rudder 
arm. The faster the boat tacks, the more rudder angle is needed. The Iambus2 rudder 
can swing through about 50 degrees either side of centre, which works very well. 


