	Science Behind Sails

	3. Mast and Spreaders




	The first requirement for a good mast is that it supports the sails correctly, bending in just the right way to enable the sail to set efficiently to produce maximum drive in a variety of wind and sea conditions.
If you are selecting a new mast for your boat, look around the class and observe what the winning boats are using with similar crew weights.  
Rake
It is generally accepted that boats go faster to windward with their mast raked aft and faster downwind with their masts raked forward. In light winds the mast is set in its most forward raked position and progressively raked further aft as the wind strength increases. Many boats are rigged to enable mast rake to be adjusted whilst sailing, by a combination of jib halyard and shroud adjustment. Raking has several side effects. As the mast is raked back the centre of effort moves aft and is lowered (Fig 4), 
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Prebend is effected as the spreaders move aft increasing mast bend and flattening the sail. Raking the mast also alters the rake of the jib, opening the jib slot and depowering the rig.
Two points to remember are: 
· The mast must be a tight fit at the heel, any movement here detracts from the effect of the spreaders, 

· It must also be a tight fit at deck level to reduce sideways mast bend as much as possible.

Spreaders
The spreaders are the major factor in control of mast bend. The combination of spreader length and deflection will determine the effect the spreaders have on the mast. By changing either or both settings it is possible to completely alter the bending characteristics of the most. Consequently proper spreader settings are extremely important for correct mast bend and sail setting.(Fig 5)
[image: image2.jpg]Fore and aft
mast bend




The length of the spreaders directly influences the sideways stiffness of the mast. The longer the spreaders are the stiffer the mast will behave sideways. Thus if the boat feels overpowered the spreaders should be shortened and vice versa.
Spreader deflection affects fore and aft mast bend. A large angle of sweep back increases mast bend, flattening the mainsail and opening the leech - more suitable for lighter crews. A small angle deflecting the shrouds forward stiffens and straightens the mast, suitable for heavy crews or where maximum power is required.
Average deflection for dinghies is 1" outwards and neutral forward and aft. On high performance trapeze classes average deflection is 2 1/2" outwards and 1" forward. The precise amount can only be assessed through experience and experiment, 
 


 
Rig Tension
Rig tension can also contribute to mast stiffness. The more rig tension being used the less spreader length and deflection is required to keep the rig straight and vice versa. You can prebend the mast if a lot of rig tension is applied by having longer spreaders and a large deflection back. This will only be advantageous in ghosting conditions. You need to have a lot of faith in the conditions staying the same for this setting, otherwise the small advantage in very light airs could change to a great disadvantage in medium airs.


