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A Guide to Basic Tuning 
and Sail Setting 
for the International One Metre - Part 2

Here is the second part of MYA Vice 
Chairman Peter Sutton’s article on 
tuning for IOMs, in which he outlines 
other important factors which affect 
the performance of your boat. Much of 
what follows will also apply to most of 
our boats.

Bulb Cant 
This is the amount the nose of the 
lead ballast is tilted upwards in order 
to minimise drag and it is generally 
agreed that about 2 degrees is right. 
Sometimes this is fi xed by the boat 
builder and no adjustment is possible. 
However if the ballast is attached to 
the fi n by a single central stud and 
nut, the amount of bulb 
cant can be adjusted 
by inserting shims, such 
as fl attened crimps, 
between the bottom of 
the fi n and the bulb.  At 
the rear end to tip the 
nose upwards and at 
the front to tip the nose 
downwards.

Mast Rake 
The position of the mast 
is usually determined and 
fi xed by the designer but 
the amount the mast is 
raked back is also very 
important because it is the 
primary factor governing 
the ‘balance’ of the boat 
and the amount of weather 
helm/lee helm it displays. 
Raking the mast back moves 
the centre of effort of the 
sails back. The more the 
mast is raked back,  the more 
the boat will tend to turn up 
into the wind, this is called 
‘weather helm’. If the mast 
is not raked back far enough 
then the boat will fall off or 
bear away from the wind, this 
is called ‘lee helm’. A certain 
amount of weather helm is 
often considered desirable 
because it means that when 

small amounts (no more than 5 
degrees) of corrective rudder are used 
it produces lift in the same direction as 
the fi n – to windward. Lee helm means 
that corrective rudder increases the 
load on the fi n and consequently the 
leeway. However some sailors do prefer 
a neutral helm. Experiment and decide 
for yourself which works best for you. 

Change mast rake by taking all the 
ram off the mast and then adjusting the 
forestay and backstay to increase or 
decrease the amount the mast is raked 
back. Some boat designers/builders 
will supply measurements - usually 
taken between some point on 

the mast and the transom or bow - and 
this takes the guess work out of the 
process. Alternatively and as a rough 
guide you can apply the following: Rig 
No.1, – 1degree to 2 degrees of rake; 
Rig No.2, – 2 degrees of rake; Rig 
No.3, - 4 degrees of rake. Finish rigging 
the boat, setting it up as above and 
then set it on a close hauled course 
to windward and see how it sails; if 
she bears off, falling away from the 
wind, then the mast needs to be raked 
further back. If she turns strongly up 
into the wind and the sails fl ap (luff) 
then the mast needs less rake, if she 

sails steadily to windward 
without showing any signs 
of weather or lee helm then 
the boat is ‘balanced’ and 
has neutral helm. You may 
decide that this works best 
for you, However if you prefer 
a small amount of weather 
helm, the mast will need to 
be raked back just a little 
more. You need to establish 
mast rake for each of the 
suits of sails allowed by the 
class rules and once these 
positions are determined 
measure the distance from 
the headsail stay limit mark 
to the rear most edge of 
the boat and record it for 
future reference. Don’t 
disturb the forestay and 
backstay bowsies when 
de-rigging, and you can 
easily reproduce the 
settings each time you 
sail. Once a basic mast 
rake setting is established 
for each rig I would 
suggest leaving it alone 
and not fi ddling with it 
on a day to day basis. 
Minor adjustments to the 
balance of the boat can 
be made to account for 
stronger or lighter winds 
by changing the amount 
of twist in the sails and 
the relative sheeting 
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angle of the main and jib. Sheeting the 
main sail in and the jib out will increase 
the amount of weather helm; sheeting 
the main out and the jib in will have the 
opposite effect. Similarly, less twist in 
the mainsail will increase weather helm 
and more twist will decrease it.

Mast pre-bend 
and mast bend 
Masts are usually given a certain 
amount of permanent forward bend 
or set (pre-bend) so that when the 
back stay is adjusted to set the main 
sail correctly, there is more tension 
between the backstay and forestay 
than would be possible with a straight 
mast. Tension in the forestay reduces 
sagging, and enables the boat to 
point higher than it otherwise would 
(pointing high means the boat will sail 
very close to the wind when on a beat 
to windward). The curve in the mast, 
rigged and under tension, should match 
the curve in the luff of the main sail. 
This allows the sail to set properly and 
fall easily into its designed shape. The 
shape of the mast is controlled by the 
tension in the forestay, backstay and 
side stays, the angle of the spreaders 
and the amount of pressure exerted by 
the mast ram. The side stays will have 
more effect on mast bend if the side 
stay anchor points on the boat, are 
set aft of the mast, transferring some 
of their tension to the forestay, which 
reduces or eliminates the need for pre-
bend in the mast. 

The ram is used to control the bend in 
the lower part of the mast, the amount 
of twist in the mainsail and the fullness 
in its lower part. It is important to 
follow the directions of the sail maker 
concerning mast pre-bend; some 
sail makers cut their sails for straight 
masts, some require a small amount of 
pre- bend and others specify a quite 
signifi cant amount of pre-bend. Usually 
the No.1 rig will require more pre-bend 
than the No.2 rig and the No.3 rig 
very little or possibly non at all. This is 
because the shorter masts of the 2 and 
3 rigs are inherently much stiffer than 
the mast of the No.1 rig.

Luff  ties 
It is important that the ties securing the 
luff of the mainsail to the mast are not 
too tight. A good way to achieve this 
is to ensure that a 2mm or 3mm drill 
bit - or a match stick - can be inserted 
between the luff of the sail and the 
mast at the position of the tie. Be aware 
that Dyneema and other tie materials 
will have to be replaced from time to 
time as they shrink and become 
too tight.

Mast head crane 
The mast head crane should always 
be as short as possible - only just long 
enough that the back stay clears the 
leach of the main sail with the main 
boom on the centre line of the boat. 
This ensures maximum rig tension fore 
and aft.

Spreaders 
The length of the spreaders should be 
around 55% - 60% of the beam of the 
boat. The designer of the boat should 
provide exact lengths. Spreaders are 
usually fi tted to the number 1 and 2 rigs 
only. With the side stay mounting points 
aft of the mast, the degree to which the 
spreaders are angled back affects the 
amount of bend in the middle of the 
mast, so it is worth experimenting with 
this to get the sail to set nicely. Take 
care that the spreaders are angled the 
same each side.

� e sheeting radius 
The sheeting radius is the distance 
from the boom pivot point to the 
sheet fairlead. The sheeting radius of 
the jib boom should be about 10% 
more than that of the main boom. The 

designer of the boat should provide 
exact dimensions. This is because at 
close hauled the jib is further out than 
the main, thus to maintain the balance 
between jib and main, the jib should 
travel in and out more slowly. Most 
IOM’s have a main boom sheeting 
radius of about 200mm and in this case 
the jib boom sheeting radius would 
need to be about 220mm. 

� e jib boom pivot point
The jib boom pivot point is usually in 
the range of 20% - 25% back from 
the front of the jib boom. Again the 
designer of your boat will provide exact 
dimensions. This helps achieve high 
forestay tension as the tension from the 
back stay and side stays feeds into it. 
More tension in the forestay also puts 
more tension in the leech of the jib sail 
preventing the clew of the jib lifting too 
much in strong winds.

Flattening the sails 
When the wind strength is near the top 
of the range for the rig in use it can be 
helpful to de-power the rig by fl attening 
the sails and increasing the amount 
of twist. Both the main and jib can be 
fl attened to some degree by using the 
outhaul adjustment at the end of each 
boom. The mainsail can be further 
fl attened by increasing the tension in 
the backstay. Look at the top seam 
of the mainsail as you increase the 
tension in the backstay and you will see 
the point at which it begins to fl atten 
off. Easing the pressure exerted by 
the ram will the lower part of the mast 
to move forward causing the bottom 
of the sail to fl atten off slightly, but be 
careful not to relax the pressure on the 

the mainsail will increase weather helm 
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ram so much that it 
is no longer controlling the mast at all. 
Increasing the tension in the backstay 
and relaxing the pressure exerted by 
the ram will also increase the amount 
of twist in the mainsail. Twist in the 
jib sail should be set to match that 
in the mainsail.  This is just a quick 
fi x and if the wind strength increases 
signifi cantly the correct and sensible 
thing to do, in order to remain in proper 
control of your boat at all times, is 
change down to a smaller rig.

Corrector weights
Most one metre boats need extra 
weight fi tted into the hull to bring them 
up to the minimum weight allowed by 
the class rules. This weight is usually 
best placed low down in the bottom 
of the hull, either side of the fi n box.  
Strips of lead fl ashing make suitable 
weights and these strips should be 

covered in deck patch material 

and then stuck in the 
boat using clear silicone sealant. 
Don’t stick the weights in with epoxy 
or similar glue because it may be 
necessary to remove them at some 
time in the future if a different rig, mast, 
winch or battery is used. Follow the 
recommendations of the designer/
builder of your boat regarding the 
positioning of any corrector weight if it 
is different to the above. It is vital that 
your boat fl oats on its designed water 
line if it is to perform to its maximum 
potential and the best way to check 
this is by fl oating the fully rigged boat, 
complete with batteries and radio gear 
in a tank of water.  Your measurer might 
be willing to do this for you if you don’t 
have a suitable fl oatation tank.

With thanks to Peter Sutton.
Photos: Damian Ackroyd - 2013 IOM 
Nationals held at Fleetwood.

More useful information on sail setting 
and tuning can be found here: 
SAILSetc website; 
 http://www.sailsetc.com  
Lester Gilbert’s Radio Sailing website; 
http://onemetre.net/index.htm
and in the following books; 
The Physics of Sailing Explained by 
Bryon D Anderson, 
Sail Trim Theory and Practice by Peter 
Hahne  
Sail and Rig Tuning by Ivar Dedekam.
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