
Racing Rule of Sailing 50.4 “Headsails and Spinnakers” 
 
Introduction 

“RRS 50.4 Headsails” has very significant consequences if it is rigorously applied. 
It is therefore suggested that the Racing Rules Committee carefully reconsider the 
wording of this rule and modify it so that jibs in many classes can in future be considered 
as headsails! I understand that some MNAs and International classes opt out of the 
requirements of RRS 50.4, as allowed by RRS 86.1(c), however the majority of classes 
are probably unaware of the need for this in their class rules. 

The following views are based on experience with International classes and thus 
are only part of the picture as it does not include offshore classes to which RRS 50.4 also 
applies.  The following is intended as a background paper on this subject. 

 
The rule states: 

 
RRS 50.4 Headsails  
The difference between a headsail and a spinnaker is that the mid-girth of a 
headsail, measured from the mid-points of its luff and leech, does not exceed 50% 
of the length of its foot, and no other intermediate girth exceeds a percentage 
similarly proportional to its distance from the head of the sail. A sail tacked down 
behind the foremost mast is not a headsail.  

The term “girth” will be used in the way it is used in RRS 50.4, i.e. to mean the 
measurement across the sail from points on the luff and leech at the same fraction along 
both of them, see figure 1. The word “width” will be used as defined for headsails in the 
ERS G.7.4 to 7.6, namely “The shortest distance between the fractional leech point and 
the luff”, see figure 1.  With this nomenclature the ERS spinnaker widths ERS G.7.4 to 
7.6 would be called girths, and perhaps the ERS should adopt such a nomenclature to 
emphasize the difference between headsail and spinnaker measurements, see figure 2. 
There are yet other methodd of specifying sail widths, such as the measurements used by 
the Star Class, see figure 1, referred to as the “Star girth” and the Etchells Class 
spinnaker width measurements, which entail folding the sail in half and measuring to the 
centre fold. 
 
The difference in ERS measurement of spinnaker and headsail widths requires that a 
measurer must first determine in which category a sail belongs before it can be 
measured. Thus, although this is usually obvious, there should be a definition of headsail 
and of spinnaker in the ERS. It will be pointed out that the difference is defined by RRS 
50.4, but, as will be pointed out, it has serious failings and is generally ignored in the 
International classes. It is apparently accepted that if a sail meets the class rules then this 
supersedes RRS 50.4. Although RRS 86.1(c) allows a class to exempt itself from RRS 50 
4, if it does not, surely its rules do not supersede the Racing Rules of Sailing! 
 

Racing Rules Committee – 11 November                                                                Item:  5(c) 
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Figure 1 
 The RRS girth measurement, ERS headsail width measurement and the Star 
Class girth measurement methods. 
 

 
 

Figure 2 
 The ERS definition of sail widths. Note that although spinnakers widths are defined 
as in RRS 50.4, the widths of headsails are measured perpendicular to the luff. 
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There are a number of points, which should be made: 
 

1) Although the terms “headsail” and “spinnaker” are used in many ERS diagrams and 
definitions, for example that of the Head Point G.4.2(b) 
 HEADSAIL: The intersection of the luff, extended as necessary, and the line 
through the highest point of the sail, excluding attachments, at 90o to the luff.” 
There are no ERS definitions of these terms, or an explanation of the difference 
between a headsail and a spinnaker. However, Section G, Subsection A, 
Definitions relating to:  
“HEADSAIL” also applies to “Jib”, “Genoa”, “Gennaker” and “Staysail”.  
Thus “headsail” is a collective noun, and that any rule which applies to headsails 
automatically applies to Jibs, Genoas, Gennakers and Staysails. 

 
2) Olympic and future International classes are required to adopt the ERS definitions 

for measurement. The ERS do not define “girth” measurements, only “widths” which, 
for headsails are measured from fractional points on the leech to the nearest point 
on the luff as shown in figure 2b, i.e. not to the fractional point on the luff, see figure 
2a. The Star class measures jib girths from points at specified equal distances from 
the head to the luff and the leech, as shown in figure 2c. 
However, the ERS spinnaker widths are defined as between leech points as in RRS 
50.4. Thus one must determine if a sail is a headsail or a spinnaker before one can 
use the ERS to measure the widths. If, in the absence of any other criteria, one uses 
RRS 50.4 to make this distinction, then even according to the ERS one may have to 
use the method of figure 2a on all sails which do not qualify as headsails. 

 
3) RRS 50.4 uses non-ERS measurements, which are not specified in the class rules. 

Presumably, however, these extra measurements will be required at certification 
control of the sail for it to be declared a headsail and thus permissible as a jib. 

 
4) The ERS only define fractional widths at the quarter, half and three quarter points, a 

top width and an upper width (which is not formally restricted, but intended only to be 
near the head). However the wording of RRS 50.4 implies that it applies to girths at 
any fraction of the luff and leech, not just at the quarter, half and three quarter 
points, although the measurements quoted below were only taken at these fractions. 

 
5) It is not completely clear if RRS 50.4 allows intermediate girth percentages that are 

less than the ratio derived from the maximum class legal foot, or whether it is the 
measured foot for the sail in question, but it is presumed to be the latter. In that case 
the detailed shape of the leech will be dependent on the foot dimension, thus making 
measurement, together with the attendant calculations, a very time consuming 
process. 

6) However, the most important point is that RRS 50.4 says “no other intermediate girth 
exceeds a percentage similarly proportional to its distance from the head of the sail”. 

The OED definition of “proportional” is “equality of ratios between two pairs of 
quantities” i.e. the ratio of the two quantities is a constant, or y = kx, with k a constant. 
Thus the ratio of the girth to both the distance from the head point to the leech point, and 
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to the distance to the luff point, be less than the ratio of the foot to the leech and to the 
luff respectively. Thus RRS 50.4 requires: 

 
Girth/head point to leech point < foot/Leech = constant 

Which is the same as: 

Girth/foot < head point to leech point /Leech Length = fraction  

So 

Girth/(foot x fraction) = constant  (See Table !) 

However, it is not quite clear whether one should use the “distance from the head 
point to leech point” or the “fraction of the leech as measured round the leech” in these 
calculations as RRS 50.4 does not explicitly use ERS definitions. For sails with minimal 
curvature of the leech the difference is negligible, but for a “blooper” it could be 
significant. The ISAF philosophy is to take “fraction of the leech”, and so is adopted here. 

The ERS definitions of the luff, leech and foot dimensions are the straight-line 
distances between the head point, the tack point and the clew point, and not the distance 
around the curved sail edge. Thus as shown in figure 3, for the sail to comply with RRS 
50.4, the girth measurements must be less than the lower edge of the similar triangles 
shown. 
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Figure 3 

For sails with curved luffs, exaggerated in a), the girths have to essentially comply 
with the triangles shown in b), i.e. Gn /Ln = Lf /Le, for the girths to be proportional. The 
fraction “n” of the leech Le is taken here, rather than the distance from the head point to 
the leech point, as shown by the dashed arrows. 
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Figure 4 

The limitation of RRS 50.4 on a headsail is shown by the red triangle with vertices 
at the head, tack and foot points. The blue outline of a practical jib is shown with 
exaggerated top width and luff curvature to illustrate how the girth measurements will not 
comply with RRS 50.4. 
 
Measurements on “Headsails” 

In order to illustrate the application of RRS 50.4 measurements were made on jibs 
from a number of classes and these are presented in table 1. It is clear that all girth 
percentages of foot fraction systematically exceed 100 percent, and thus none of these 
jibs qualify as headsails. The percentages increase towards the head of the sail, as 
expected, and would become excessively large near the head due to the finite top width 
of the sails. Even close to the clew the girth percentages will exceed the foot percentage 
due to the convex luff, as there was no matching “cut in” on the leech. 

For some sails the equivalent width measurements were made and a comparison 
of these as percentages of the luff perpendicular fraction are also listed in Table 1. It will 
be seen that the trend is essentially similar to that for the girth measurements. This would 
lead one to suggest that RRS 50.4 could at least be framed in terms of “width” instead of 
“girth” measurements so as to be consistent with the ERS measurement of headsails. 
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Table 1 

Girth and Width percentages of Foot fraction 

Leech/Luff  
Position 

Fraction Yngling 
Med/Hvy 

Yngling 
Full Sonar Etchells 

DoyleAP 
Etchells 
Doyle 

Etchells 
North 

470   
North 

                  
7/8 Girth 0.125         117 112 120 
3/4 Girth 0.250 115 116 110 110 110 109 114 
5/8 Girth 0.375         109 107 112 
1/2 Girth 0.500 110 112 107 107 108 107 109 
3/8 Girth 0.625         106 105 107 
1/4 Girth 0.750 108 108 106 104 105 104 105 
1/8 Girth 0.875         103 103 103 
Foot 1.000 100 100 100 100 100 100 100 
                  
7/8 Width 0.125         115 111 115 
3/4 Width 0.250         108 107 110 
5/8 Width 0.375         106 106 108 
1/2 Width 0.500         105 106 107 
3/8 Width 0.625         104 104 105 
1/4 Width 0.750         103 103 103 
1/8 Width 0.875         102 101 102 
Luff 
Perpendicular 1.000         100 100 100 
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Figure 5 
 The Girth as a percentage of the fraction of the foot versus the fractional position 
along the luff/leech. RRS 50.4 would require the data to be less than 100%. 

 
Consequences of RRS 50.4 

The first and most obvious consequence is that the top width of all RRS 50.4 
compliant headsails must be zero; otherwise the ratio goes to infinity at the head.  This 
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means that all (except the spinnaker) head points illustrated on page 25 of the ERS, 
would be prohibited on a headsail. Thus essentially all present jibs do not, according to 
RRS 50.4, qualify as headsails  

 

 
Figure 5 
 Photos of a jib leech with the sail flaked for leech measurement, and laid flat. Note 
that the leech goes from concave to convex, thus girth measurements will exceed RRS 
50.4. This effect is even more pronounced for the luff. 

 
The second is that in practice all jibs have some convex luff curve, to add essential 

shape to the sail, even if there is no cutback at the tack. For those classes that have jibs 
without a luff wire, i.e. those that rely on the sail being hanked onto the forestay, the tack 
cringle is somewhat aft of the extension of the luff at the tack, and so the luff is cut back in 
a curve, as shown in figure 4. The jib leech is also in general a convex curve when laid 
flat even for those classes that require a straight leech from the aft head point, see figure 
5. This is due to the fullness of the sail, and the leech can be straightened, for 
measurement purposes, by flaking the sail, as is required by the ISAF sail measurement 
manual.  

The location of the half points on the curved luff and leech are found by folding the 
sail, and are thus at the intersections of the sail edges and the perpendicular bisectors of 
the lines from the head point to the tack point and clew point respectively, as illustrated in 
figure 3 and page 26 of the ERS. The other fractional points are found in a similar 
manner, but become ever less precise as they rely on the precision of the previous fold. It 
is clear that, as illustrated in figure 3, a jib with both convex luff and leech cannot comply 
with RRS 50.4 as a headsail. In fact, as all jibs have convex luffs they must have concave 
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leeches to be classed as headsails and not spinnakers by RRS 50.4. For sails with tack 
cutbacks this implies a clew “cut in” on the leech to match the luff cutback, as illustrated in 
figure 3. No jibs have such a clew leech “cut in”. 

 
Racing Rules of Sailing 

The word “headsail” appears in the RRS in rules 50.1, 50.3, 50.4, 54, and G1. 
RRS 50.1 restricts the number of sails set at one time, except when changing sails. 

It allows a replacement headsail to be set before the replaced sail is fully lowered. 
However, this is also allowed for spinnakers, so the distinction of RRS 50.4 has no effect. 

RRS 50.3 regulates the use of outriggers and states: (a) No sail shall be sheeted 
over or through an outrigger, except as permitted in rule 50.3(b) or 50.3(c)…. (c) A 
headsail may be sheeted or attached at its clew to a spinnaker pole or whisker pole, 
provided that a spinnaker is not set. Thus if a sail does not comply with RRS 50.4 it shall 
not be attached at its clew to a spinnaker pole or whisker pole. Thus many the “white sail 
fleets” are racing downwind illegally! More seriously it would appear that Star sailors 
would also not be allowed to use whisker poles, but I believe they have a workaround this 
rule. 

RRS 54 regulates headsail tacks shall be attached approximately on a boat’s 
centerline. Clearly if a sail is not a headsail it can have the tack off the centerline, a clearly 
unintended consequence. Just imagine how many boats will have travelers at the tack! 

RRS G1.3(e) requires: The national letters and sail number shall be displayed on 
both sides of a headsail whose clew can extend behind the mast 30% or more of the 
mainsail foot length. The Dragon and FD have dispensations from this rule, but do not 
need it. This is of course an important rule for offshore boats, so there should not be a 
loophole. 

 
Equipment Rules of Sailing 
 There are a number of instances of the term “headsail” in the ERS, but neither 
“headsail”, “spinnaker” or the differences between them is defined in the ERS. The salient 
instances of “headsail” in the ERS are: 
1) Subsection A – Trilateral Sails, Definitions relating to: “headsail” also apply to “Jib”, 
“Genoa”, “Gennaker” and “Staysail”. 
2) G.4.2 Head Point (b)  headsail: The intersection of the luff, extended as 
necessary, and the line through the highest point of the sail, excluding attachments, at 
90° to the luff. 
And 3) in many diagrams such as that of figures 2 and 6. 
 

If one interprets point 1) legalistically then it could be argued, in the absence of an 
ERS definition, that the RRS 50.4 definition of whether a sail is or is not a “headsail” will 
also apply to  “Jib”, “Genoa”, “Gennaker” and “Staysail”. That is that if a sail is not a 
headsail it is also not a jib. 

A possible solution to the proportionality problem could be to define the head point 
as at the intersection of the luff and leech, extended as necessary. However point 2) 
clearly does not allow one to do this within the context of the ERS. 
 Finally it should be pointed out that figure 2, which defines ERS width 
measurements, uses two quite different methods of measuring sail width for headsails 
and spinnakers. Although in practice the difference between a jib and a spinnaker is 
usually self evident, in principle a measurer should have a definitive test to determine 
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what type of sail is to be measured, so that the appropriate width measurements can be 
made. The present RRS 50.4 clearly does not fulfill this function, and a new more 
technically correct rule is required. 
 

 
Figure 6 
The ERS definitions of sail corners for different categories of sail. 

 
Reducto ad absurdum 

If one takes these arguments one step too far, one could argue that as “headsail” 
includes “Jib”, “Genoa”, “Gennaker” and “Staysail”, a sail which is not a “headsail” cannot 
be any of these (even if it meets all the class requirements for a jib) and thus, as far as 
RRS 50.4 is concerned, must be the only other category left, namely a spinnaker. This 
would lead to the ridiculous conclusion that many classes sail to weather with a 
spinnaker! However, if taken literally many classes limit the number of spinnakers allowed 
on board while racing, so such an interpretation of RRS 50.4 would have catastrophic 
consequences! 
 I hope this small joke will not detract from the more serious arguments regarding 
RRS 50.4, but there are experienced sea lawyers that would go to such lengths. 
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Figure 7 A Tornado sailing upwind with two sails neither of which are headsails 
according to RRS 50.4. Fortunately the Tornado class has opted out of RRS 50.4. 
 
Solutions 

The prescriptions of RRS 50.4 have been the subject of discussion between the 
ISAF Racing Rules Committee and the Measurement Committee for some time, so one 
can surmise that a number of compromises have been considered, but as of now not 
adopted.  

The following are ways that this situation has been addressed: 
 

1. The MNAs can make prescriptions to the RRS which alter RRS 50.4, and an example 
is the RYA prescription: 

 
50.4 Headsails  
Rule 50.4 shall not apply.  A spinnaker is defined as a sail set forward of the 
foremost mast with half width (measured as a spinnaker) greater than 75% of foot. 
Any other sail tacked down forward of the foremost mast is a headsail. The terms 
and definitions used by this prescription shall be as in the Equipment Rules of 
Sailing.  
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This is not a solution for International classes which sail in different countries, or in 
International regattas for which national prescriptions to the RRS do not apply. This 
could lead to difficulties for British boats sailing internationally. 

 
2. Rating Offices, such as the RORC, can prescribe their own rule, such as the  

IRC IRM 2000 rule 26.3.4: 
 
RRS 50.4 shall not apply. For headsails with LP less than 1.1*J, the maximum 
permitted half width shall not exceed 55% of LP and the quarter and three quarter 
widths shall not exceed 78% and 28% respectively. The half width of all other 
headsails shall not exceed 50% of LP and no other intermediate width shall exceed 
a percentage similarly proportional to its distance from the head of the sail. The 
half width of any sail which exceeds 50% of LP shall be declared to the rating 
authority. A sail tacked down behind the foremost mast is not a headsail. 
 

This rule still maintains the word “proportional”, although a strict interpretation of 
“intermediate” could suggest that it only applies below the half width, i.e. the width of 
the upper half of the sail is free. Linking sail measurements to boat data “J” although 
fine for offshore classes would make sail measurement of Olympic classes more 
complex and difficult to fit into the SCR format. 

 
3. The NoR and SIs for regattas could include a prescription that RRS 50.4 shall not 

apply. This would put the onus on regatta organizers to remember this measurement 
rule, something which is not one of their primary concerns. 

 
4. Class rules can include a prescription that RRS 50.4 shall not apply to their class. This 

has been implemented in the 49er,Tornado, FD and Yngling classes but a cursory 
survey shows that this is not the case in the 470, Star, Etchells, Dragon, Soling, 
Sonar, J22 and J24, Melges 24, Tempest, Fireball, 505, and no doubt the vast 
majority of other International classes. Again this puts the onus on the classes to 
exempt themselves from RRS 50.4 and it would be preferable for RRS 50.4 to be 
modified so that the headsails of International classes meet its requirements. 

 
5. Many classes have a straight headsail leech rule which controls the widths of the sail. 

However, as shown in figure 4, determining if a leech is convex or concave depends 
too much on how the sail is laid down, as shown in figure 5. Furthermore this does not 
allow for any luff curve. 

 
6. Figure 5 clearly illustrates that a sail which conforms to the straight leech rule does not 

necessarily comply with RRS 50.4. For a spinnaker, with its soft cloth and shape, 
determining the shape of the leeches is way too uncertain for this to be used to 
differentiate between headsails and spinnakers. 

 
7. Due to the difficulties in uniquely defining the tack of a headsail, such sails are better 

defined by an Lp measurement than a foot length, and it is suggested that the directly 
comparable ERS headsail widths be used in RRS 50.4, rather than the present girths. 
This avoids folding the luff, which is difficult for headsails with luff wires and can 
damage them, and eliminates this extra measurement. It also has the advantage, 
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except for the Star class, that class rule headsail widths can be used for this 
purpose. However, the ERS headsail width measurement cannot be applied to 
spinnakers, due to the major curvature of the luffs, and so retaining the RRS girth 
measurement, which can be applied to all sails, is recommended. 

 
8. A major problem with the present RRS 50.4 is the proportionality. Essentially all 

headsails have a finite top width, and thus can not have proportional girths. This can 
be offset by building the top width into the rule as suggested below.  

 
9. However, an approach such as that of the IRC IRM 2000 rule, but with proportionality 

removed, and specifying ERS type widths at ¼. ½ and ¾ leech points as percentages 
of the luff perpendicular would be a relatively simple solution. The chosen percentages 
should be based on measurements, such as those reported here, but for a much wider 
selection of headsails. 

 
The following wording for RRS 50.4 is therefore recommended: 
 

RRS 50.4 Headsails  
The difference between a headsail and a spinnaker is that the girth of a headsail, 
as measured from points the same fraction along its luff and leech, does not 
exceed 110% of the top width plus that fraction of the length of its foot. A sail 
tacked down behind the foremost mast is not a headsail.  
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Figure 8 The geometry of headsail girth measurement 
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The proposed RRS 50.4 is based on the geometry of a girth measurement Ln 

between points at a fraction “n” along the luff and leach, i.e. at nLe and nLI  respectively 
from the head point.If the sail is an ideal quadrilateral (top, leech, foot and luff) then the 
girth would be 

 
La + Lb = n(Lf – Lt Sec Θ)  + Lt Sec Θ 
 

Where Θ is the angle between the top and the foot. Then allowing for the curvature of the 
luff and the leech 
 

Ln  > La + Lb = nLf +Lt (1-n) Sec Θ 
 
(1-n) is less than one while Sec Θ is greater than one so somewhat compensates, and 
can be incorporated into the allowance for edge curvature, i.e. the correction (1 + p), 
where p (is 0.1, i.e. 10% but could be changed) so this then becomes the recommended 
maximum for a headsail, namely: 
 

Ln  < (1 + p)(nLf +Lt) 
 
Conclusion 

At present RRS 50.4 is observed more in the breach than in observance. In 
practice all International classes should include an exclusion from RRS 50.4 in their class 
rules. No sail can comply with the proportionality clause in RRS 50.4, thus making this 
rule redundant. However, a distinction between headsails and spinnakers is clearly 
needed in the ERS and/or the RRS and the Technical committees of ISAF should frame a 
new rule. The above will hopefully aid in such a process. Further measurements on a 
wider variety of sails would be a significant contribution to framing the replacement rule 
and definitions. 
 

30 July 2008



 14
Appendix 

SPINNOAS UPDATE 
Following IRC Notice 2007/01 regarding the rating of battened spinnakers, 
the IRC Policy Steering Group has reviewed the increase in TCC given to 
boats carrying such sails, with the intention of ensuring that the deterrent 
effect of the increase in TCC will be such as to discourage use of such 
sails. The IRC Policy Steering Group did not sanction the banning of 
spinnoas. In light of this, the IRC Technical Committee is now reviewing the 
treatment of battened spinnakers. Owners are therefore advised that any IRC 
certificates to date including a battened spinnaker, trials or amendments, 
may be rescinded. The RORC Rating Office or UNCL Centre de Calcul, as 
appropriate, will advise further as soon as possible. IRC Rule Authorities 
are requested to directly contact boats under their jurisdiction, advising 
them of this statement. To date, the following boats have applied for trial 
or amended certificates, and may be affected: 
Quantum - DK 46 13722 
Quantum - Cookson 50 15511 
Stickybeak - Farr 40 15433 
Akatea - Cookson 12m 15313 
Samba Pa Ti - TP 52 15784 
XLR8 - R/P 46 13046 
Meta Baron - IMX 40 11012 
Red - TP52 15168 
Wedgetail - Welbourn 42 14614 
Jazz - J/145 12574 
 
WHAT IS A SPINNOA? 
To answer the question, "What is a Spinnoa," Scuttlebutt contacted Gary 
Weisman, President of North Sails, who provided the following explanation: 
"Originally conceived as filling a loophole in the IRC rule, spinnoas, a 
crossbreed between a genoa and a spinnaker, have come into existence in 
recent months. Generically qualifying as a spinnaker, with a 75% mid-girth 
(or the measurement between mid-luff and mid-leech equal to or greater than 
75% of foot length), these sails are shaped more like a genoa, and have been 
particularly effective for fractional boats with non-overlapping headsails 
where the gap between a jib and a spinnaker sometimes leaves a big hole in 
performance. 
"Spinnoas have been built to hoist on existing headstays, or flown off a 
specially hoisted masthead "soft" headstay, and because the spinnoa's 
mid-girth dimension provides for a positive roach along the leech, fairly 
long battens are used to support it. While tacking or gybing is not easily 
accomplished, speed increases in the right wind conditions can be dramatic. 
IMS, Americap, and ORR have for years had rules restricting the use of 
battens in spinnakers (and PHRF regional rules should be checked for this 
restriction). With IRC Notice 2007/1 (noted above), these sails will now 
have to be declared on the rating certificate, and their future will be 
dependant on any new restrictions or penalties that are decreed by the IRC 
rule." 


