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6. ILLUSTRATING THE COURSE 
Course designations: 

 

I inner trapezoid, reaching finish 
O outer trapezoid reaching finish 
IW inner trapezoid with beat to finish 
OW outer trapezoid with beat to finish 
L windward/leeward finishing to leeward 
W windward/leeward finishing to windward 
LG windward/leeward with a reaching finish to starboard following a leeward leg 
LR windward/leeward with a reaching finish to port following a leeward leg 
WG windward/leeward with a reaching finish to starboard following a windward leg 
WR windward/leeward with a reaching finish to port following a windward leg 
T Triangular with start finish in middle of the beat 
TL triangular with leeward finish 
TW triangular with windward finish 
TR triangular with reaching finish 
IA, IWA, LA, WA, TLA, TWA, TRA Mark 1 has a corresponding offset mark 1a 
IS, OS and LS mean the designated trapezoid or windward/leeward with a slalom finish. 
M windward/leeward, finishing to leeward, marks to starboard, for match racing. 
IOD Optimist course 

 
Other course diagram standards: 

 
 The number following the course designation indicates the number of beats (windward legs) 

to be sailed 

 An offset mark following Mark 1 is designated Mark 1a set approximately 60 m at 80° – 90° 
off the wind. 

 For fleet racing courses, gates are designated 3s, 3p, and 4s, 4p, depending on the course. 3s 
and 4s are the gate marks a boat will leave to starboard; 3p and 4p are the marks a boat will 
leave to port. 

 The gate on Course L or W is designated 4s and 4p. 

 Course M uses Mark 1 for the windward mark and Mark 2 for the leeward mark. 

 Starting marks are labeled SS (Starting mark starboard end), SP (Starting mark port end) 
 Finishing marks are labeled FS (Finishing mark starboard end), FP (Finishing mark port end) 

 Marks should be described by size (large, small), colour and shape (tetrahedral, spherical, 
cylindrical or conical). 

 When a mark of a gate is used before a reaching leg, only the mark being rounded should be 
specified in the course description.  E.g. the mark before the finish in an I or O course is 3p. 
The other mark (3s) is not a mark of the course even though it may still be laid. 

 The interior angles of a trapezoid course should be approximately 70°, 110° for non spinnaker 
boats and 60°, 120° for boats carrying spinnakers. 

 A slalom should take approximately 2 minutes.  The angles between slalom marks should be 
15° - 20° (100° off the wind from the gate to S1). 
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Course Illustration – Trapezoid 
 
 

I O 
1 1 

 

 
 

60 - 70
60 - 70


2 

110 - 120

2 
110 - 120






Wind Wind 
 
 
 
 
 
 
 
 
 

 
4s 4p 4s 4p 

 
 
 

110 - 120


3s 3p 

F P 

S P S S 
Start 

 
 
 
3s 3p 

 

110 - 120


F P 

S P S S 
Start 

 
 

Finish Finish 
 

F S F S 

 

Course: Inner Trapezoid 

Signal Mark Rounding Order 

I2 Start – 1 – 4s/4p – 1 – 2 – 3p – Finish 

I3 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 

3p – Finish 

Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 
I4 4s/4p – 1  – 2 – 3p – Finish 

Course: Outer Trapezoid 

Signal Mark Rounding Order 

02 Start – 1 – 2 – 3s/3p – 2 – 3p – Finish 

03 
Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 

3p – Finish 

Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 
04 3s/3p – 2 – 3p – Finish 

 
Mark Description 
1 2 

 

3s 3p 
 

4s 4p 

S S     Starting mark starboard end 

S P     Starting mark port end 

F S     Finishing mark starboard end 

F P     Finishing mark port end 
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Course Illustration – Trapezoid with offset mark 
 

 

IA O 
1a 

1 
 

 
 

60 - 70
60 - 70


2 

110 - 120

2 
110 - 120







Wind Wind 
 
 
 
 
 
 
 
 
 

 
4s 4p 4s 4p 

 
 
 

110 - 120


3s 3p 

F P 

S P S S 
Start 

 

 
 
3s 3p 

 

110 - 120


F P 

S P S S 
Start 

 
 

Finish Finish 
 

F S F S 

 

Course: Inner Trapezoid 

Signal Mark Rounding Order 

IA2 Start – 1 – 1a – 4s/4p –1 – 1a – 2 – 3p – Finish 

IA3 
Start – 1 – 1a – 4s/4p – 1 – 1a – 4s/4p – 1– 1a 

– 2 – 3p – Finish 

IA4 
Start – 1– 1a – 4s/4p – 1 – 1a – 4s/4p – 1 – 1a 

–  4s/4p – 1 – 1a  – 2 – 3p – Finish 

Course: Outer Trapezoid 

Signal Mark Rounding Order 

02 Start – 1 – 2 – 3s/3p – 2 – 3p – Finish 

03 
Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 

3p – Finish 

04 
Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2– 

3s/3p – 2 – 3p – Finish 
 

Mark Description 

1 2 
 

1a 
 

3s 3p 
 

4s 4p 

S S    Starting mark starboard end 

S P    Starting mark port end 

F S    Finishing mark starboard end 

F P    Finishing mark port end 
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O4 

1 

Course Illustration – Trapezoid with signal boat for start and finish 
 

 

I O 
1 

 

 
 

60 - 70
60 - 70


2 

110 - 120

2 
110 - 120







Wind Wind 
 

 
 
 

110 - 120


3s 3p 

 

 
3s 3p 

110 - 120





4s 4p 

 

S P S S 

Start 
S P 

S S 

Start 
 

Finish Finish 
 

F S 

Course: Inner Trapezoid 
Signal Mark Rounding Order 

I2 Start – 1 – 4s/4p – 1 – 2 – 3p – Finish 

I3 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 

3p – Finish 

I4 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 

4s/4p – 1 – 2 – 3p – Finish 

F S 

Course: Outer Trapezoid 
Signal Mark Rounding Order 

O2 Start – 1 – 2 – 3s/3p – 2 – 3p – Finish 
 

O3 
Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 

3p – Finish 
 

Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 
3s/3p – 2 – 3p – Finish 

 

Mark Description 

1 2 
 

3s 3p 
 

4s 4p 

S S    Starting mark starboard end 

S P     Starting mark port end 

F S     Finishing mark starboard end 

F P Finishing mark port end 
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Course Illustration – Trapezoid with beat to finish - separate finish 
 

 

IW 1 OW 1 

 

 
 

60 - 70
60 - 70


2 

110 - 120

2 
110 - 120






Wind Wind 

 
 
 
 

 
4s 4p 4s 4p 

 
 
 

110 - 120


3s 3p 

S P S S 

Start 
 

 
 

F P F S 

Finish 

 
 

 
3s 3p 

 

 
110 - 120

S P S S 

Start 
 

 
 

F P F S 

Finish 
 

 
 
 

5 5 

 

Course: Inner Trapezoid with beat to finish 

Signal Mark Rounding Order 

IW1 Start – 1 – 2 – 3p – 5 – Finish 

IW2 Start – 1 – 4s/4p – 1 – 2 – 3p – 5 – Finish 

IW3 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 

3p – 5 – Finish 

IW4 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 4s/4p – 

1 – 2 – 3p – 5 – Finish 

 
 

Course: Outer Trapezoid with beat to finish 
Signal Mark Rounding Order 

0W2 Start – 1 – 2 – 3s/3p – 2 – 3p – 5 –Finish 

0W3 
Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 

3p – 5 – Finish 

0W4 
Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 

3s/3p – 2 – 3p – 5 – Finish 
 

Mark Description 

1 2 
 

3s   3p 
 

4s   4p 
 

5 

S S   Starting mark starboard end 

S P   Starting mark port end 

F S   Finishing mark starboard end 

F P   Finishing mark port end 
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Course Illustration – Trapezoid with beat to finish, offset mark and separate finish 
 

 

IWA 1a 
1 

OW 1 

 
 

60 - 70 60 - 70





2 

110 - 120

2 
110 - 120






Wind Wind 

 
 
 
 

 
4s 4p 4s 4p 

 
 
 

110 - 120


3s 3p 

S P S S 

Start 
 

 
 

F P F S 

Finish 

 
 

 
3s 3p 

 

 
110 - 120

S P S S 

Start 
 

 
 

F P F S 

Finish 
 

 
 
 

5 
 

Course: Inner Trapezoid with beat to finish 
Signal Mark Rounding Order 

IWA1 Start – 1 – 1a – 2 – 3p – 5 – Finish 

Start – 1– 1a – 4s/4p – 1 – 1a – 2 – 3p – 

5 
 
 
 

Course: Outer Trapezoid with beat to finish 

Signal Mark Rounding Order 
IWA2 

5 – Finish 0W2 Start – 1 – 2 – 3s/3p – 2 – 3p – 5 –Finish 

IWA3 
Start – 1 – 1a – 4s/4p – 1– 1a – 4s/4p – 1 – 

1a – 2 – 3p – 5 – Finish 

IWA4 
Start – 1 – 1a – 4s/4p – 1 – 1a – 4s/4p – 1 – 

1a – 4s/4p – 1 – 1a – 2 – 3p – 5 – Finish 

0W3 
Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 

3p – 5 – Finish 

0W4 
Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 

3s/3p – 2 – 3p – 5 – Finish 
 

Mark Description 
1 2 

 

1a 
 

3s   3p 
 

4s   4p 
 

5 

S S  Starting mark starboard end 

S P  Starting mark port end 

F S  Finishing mark starboard end 

F P   Finishing mark port end 
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F P F S F P 

Course Illustration – Trapezoid with beat to finish - signal boat for start/finish 
 

 

IW 1 OW 1 

 

 
 

60 - 70
60 - 70


2 

110 - 120

2 
110 - 120






Wind Wind 

 
 
 
 

 
4s 4p 4s 4p 

 

 
S P S S 

110 - 120 Start Finish 
 

3s 3p 

 

 
 
 
3s 3p 

 
 
110 - 120

S P S S 

Start Finish F S
 

 

 
 
 
 
 

5 5 

 

Course: Inner Trapezoid with beat to finish 

Signal Mark Rounding Order 

IW1 Start – 1 – 2 – 3p – 5 – Finish 

IW2 Start – 1 – 4s/4p – 1 – 2 – 3p – 5 – Finish 

IW3 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 

3p – 5 – Finish 

IW4 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 

4s/4p – 1 – 2 – 3p – 5 – Finish 

 
 

Course: Outer Trapezoid with beat to finish 
Signal Mark Rounding Order 

0W2 Start – 1 – 2 – 3s/3p – 2 – 3p – 5 –Finish 

0W3 
Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 

3p – 5 – Finish 

0W4 
Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 

3s/3p – 2 – 3p – 5 – Finish 
 

Mark Description 

1 2 
 

3s   3p 
 

4s   4p 
 

5 

S S   Starting mark starboard end 

S P   Starting mark port end 

F S   Finishing mark starboard end 

F P   Finishing mark port end 
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Course Illustration – Trapezoid with slalom finish 
 

 

IS 1 OS 1 

 

 
 

60 - 70
60 - 70


2 

110 - 120


Wind 

2 
110 - 120





Wind 

 
 
 
 
 

4s 4p 4s 4p 
 

 
S P S S 

Start 
S P S S 

Start 
 
 
 

3s 3p 

100 

3s 3p 

100





15 S1 15 S1 
 

 
S2 15 S2 15




F S 

 

Finish 

15 S3 F S 
 

Finish 

15 S3 

 

F P 

Course: Inner trapezoid slalom finish 

Signal Mark Rounding Order 

IS2 
Start – 1 – 4s/4p – 1 – 2 – 3p – S1 – 

S2 – S3 – Finish 

IS3 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – 

S1 – S2 – S3 –  Finish 

IS4 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 4s/4p – 

1 – 2 – 3p – S1 – S2 – S3 – Finish 

 
F P 

Course: Outer trapezoid slalom finish 

Signal Mark Rounding Order 

0S2 
Start – 1 – 2 – 3s/3p – 2 – 3p – S1 – 

S2 – S3 – Finish 

0S3 
Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 

3p – S1 – S2 – S3 –  Finish 

0S4 
Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 

3s/3p – 2 – 3p – S1 – S2 –S3 – Finish 
 

Mark Description 

1 2 
 

3s   3p 
 

4s   4p 
 

S1    S2 S3 

S S   Starting mark starboard end 

S P    Starting mark port end 

F S    Finishing mark starboard end 

F P    Finishing mark port end 
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L W 

Course Illustrations – Windward Leeward 
 

 
 

 
F P F S 

Finish 
 

1 1 
 

 
 
 
 
 
 
 
 
 
 
 
 

Wind Wind 
 
 
 
 
 
 
 
 
 

 
4s 4p 4s 4p 

 
S P S S 
F S   Start Finish F P

 

 

S P S S 

Start 
 

Course: Leeward finish 

Signal Mark Rounding Order 

L2 Start – 1 – 4s/4p – 1 – Finish 

L3 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 

Finish 

L4 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 

4s/4p – 1 – Finish 

Course: Windward Finish Signal

   Mark Rounding Order 

W2 Start – 1 – 4s/4p – Finish 
 

W3 Start – 1 – 4s/4p – 1 – 4s/4p – Finish 
 

W4 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 

4s/4p – Finish 
 

Mark Description 

1 
 

4s   4p 

S S  Starting mark starboard end 

S P  Starting mark port end 
 
 

L 

F S  Finishing mark starboard end 

F P    Finishing mark port end 



© WORLD SAILING Race Management Manual March 2018   Appendix 1 – Course Diagrams and Tables 17  

Wind 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Course Illustrations – Windward Leeward with offset 
 

 

LA WA 
 

 
F P F S 

Finish 
 

1a 1 1a 
1

 

 

90 - 110


90 - 110













Wind Wind 

 
 
 
 
 
 
 
 
 

 
4s 4p 4s 4p 

 
S P S S 

F S   Start Finish F P
 

 

S P S S 

Start 
 

Course: Leeward finish 

Signal Mark Rounding Order 

LA2 Start – 1 – 1a – 4s/4p – 1 – 1a – Finish 

LA3 
Start – 1 – 1a – 4s/4p – 1 – 1a – 4s/4p – 

1 – 1a – Finish 

LA4 
Start – 1 – 1a – 4s/4p – 1– 1a – 4s/4p – 

1 – 1a – 4s/4p – 1 – 1a – Finish 

Course: Windward Finish 

Signal Mark Rounding Order 

WA2 Start – 1 – 1a – 4s/4p – Finish 

WA3 
Start – 1– 1a – 4s/4p – 1 – 1a – 4s/4p – 

Finish 

WA4 
Start – 1 – 1a – 4s/4p – 1 – 1a – 4s/4p – 1 – 

1a – 4s/4p – Finish 
 

Mark Description 

1 
 

1a 
 

4s   4p 

S S   Starting mark starboard end 

S P   Starting mark port end 

LA 

F S   Finishing mark starboard end 

F P   Finishing mark port end 
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1 

Course Illustration - Windward leeward with slalom finish 
 

 

LS 1
 LAS 1a 

 
 
 
 
 
 

 
Wind 

 

Wind 
 

 
 
 
 
 
 
 

4s 4p 

100 

4s 4p 

100





15 S1 15 S1 
 

 
 

S2 15 S2 15






F S 
 

Finish 

15 S3  
F S 

 

Finish 

15 S3 

 

F P F P 

 
S P S S 

Start 
Course: Windward Leeward slalom finish 

 

 
Signal Mark Rounding Order 

LS2 
Start – 1 – 4s/4p – 1 – 4p – S1 – S2 – S3 – 

Finish 

LS3 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 4p – S1 – 

S2 – S3 – Finish 

LS4 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 4s/4p – 

1 – 4p – S1 – S2 – S3 – Finish 

S P S S 

Start 
Course: Windward leeward with offset mark 
and slalom finish 
Signal Mark Rounding Order 

LAS2 
Start – 1 – 1a – 4s/4p – 1 – 4p – 1a – S1 – 

S2 –  S3  – Finish 

LAS3 
Start – 1 – 1a – 4s/4p – 1 – 1a – 4s/4p – 

1 – 4p – 1a – S1 – S2 – S3 – Finish 
 

LAS4 
Start – 1 – 1a – 4s/4p – 1 – 1a – 4s/4p – 1– 1a – 
4s/4p – 1– 1a – 4p – S1 – S2 – S3 – Finish 

 

Mark Description 

1 
 

1a 
 

4s   4p 
 

S1    S2 S3 

S S   Starting mark starboard end 

S P    Starting mark port end 

F S    Finishing mark starboard end 

F P    Finishing mark port end 
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Course Illustration – Windward Leeward with reaching finish 
 

 

LR 1 LG 1 

 
 
 
 
 
 
 
 
 
 
 

 
Wind Wind 

 
 
 
 
 
 
 
 
 

 
4s 4p 

F P 
4s 4p 

F S 

 
 

 
S P S S 

Start 

Finish 
 

F S 

Finish 
F P 

 

 
S P S S 

Start 
 

 
 

Course: Leeward finish 

Signal Mark Rounding Order 

LR2 Start – 1 – 4s/4p – 1 – 4p – Finish 

LR3 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 4p – 

Finish 

LR4 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 

4s/4p – 1 – 4p – Finish 

Course: Windward Finish 

Signal Mark Rounding Order 

LG2 Start – 1 – 4s/4p – 1 – 4s – Finish 

LG3 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 4s – 

Finish 

LG4 
Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 

4s/4p – 1 – 4s – Finish 
 

Mark Description 

1 
 

4s   4p 

S S   Starting mark starboard end 

S P   Starting mark port end 

LR 

F S   Finishing mark starboard end 

F P   Finishing mark port end 
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Course Illustration – Windward Leeward with reaching finish (2) 
 
 
 

 
 
 

F S 

 

Finish 
F P 

 
 
 
 

1p 1s 

WR WG 
 
 
 
 

1p 1s 

 

 
 

F P 

 

Finish 
F S 

 
 
 
 
 
 
 
 
 

 
Wind Wind 

 
 
 
 
 
 
 
 
 

 
4s 4p 4s 4p 

 
 
 

S P S S S P S S 

Start 
Course: Leeward finish 

Signal Mark Rounding Order 

WR2 Start – 1s/1p – 4s/4p – 1p – Finish 

WR3 
Start – 1s/1p – 4s/4p – 1s/1p  – 4s/4p – 

1p – Finish 

WR4 
Start – 1s/1p – 4s/4p – 1s/1p – 4s/4p – 

1s/1p – 4s/4p – 1p – Finish 

Start 
Course: Windward Finish 

Signal Mark Rounding Order 

LG2 Start – 1s/1p – 4s/4p – 1s – Finish 

LG3 
Start – 1s/1p – 4s/4p – 1s/1p  – 4s/4p – 

1s – Finish 

LG4 
Start – 1s/1p – 4s/4p – 1s/1p  – 4s/4p – 

1s/1p – 4s/4p – 1s – Finish 
 

Mark Description 

1s  1p 
 

4s   4p 

S S   Starting mark starboard end 

S P   Starting mark port end 

WR 

F S   Finishing mark starboard end 

F P   Finishing mark port end 
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F P F S 

Course Illustration – Triangular course 
 

 

TW / TL 
Finish 

TW 
 
 

1 
 
 
 

 
45








2 90 Wind 

 
 
 
 
 
 
 
 
 
 
 

3s 3p 
 

Finish TL 
S P  S S 
F S Start 1 F P 

Course: Triangular Upwind Finish 
 

Signal Mark Rounding Order 
 

TW2 Start – 1 – 2 – 3s(port) – Finish 
 

TW3 Start – 1 – 2 – 3s(port) – 1 – 3s/3p – Finish 
 

TW4 
Start – 1 – 2 – 3s(port) – 1 –  3s/3p – 

1  – 2 – 3s(port) – Finish 

Course: Triangular Downwind Finish 

Signal Mark Rounding Order 
 

TL2 Start – 1 – 2 – 3s(port) – 1 –  Finish 
 

TL3 
Start – 1 – 2 – 3s(port) – 1 –  3s/3p – 1 – 

Finish 

TL4 
Start – 1 – 2 – 3s(port) – 1 – 3s/3p – 1 – 2 – 

3s(port) – 1 – Finish 
 

Mark Description 

1 
 

2 
 

3s   3p 

S S  Starting mark starboard end 

S P  Starting mark port end 

TW 

F S  Finishing mark starboard end 

F P   Finishing mark port end 



© WORLD SAILING Race Management Manual March 2018   Appendix 1 – Course Diagrams and Tables 22  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

F P 

S P 

Course Illustration – Triangular course with offset 
 

 

TWA / TLA 
Finish 

F S 

TWA 
 
 

1a 
1 

 

 
 
 

45








2 90 Wind 
 
 
 
 
 
 
 
 
 
 
 

3s 3p 
 

Finish TLA 
S S 

 
Course: Triangular Upwind Finish 

 

Signal Mark Rounding Order 

F S Start TLLF P
 

Course: Triangular Downwind Finish 

Signal Mark Rounding Order 
 

TWA2 Start – 1 – 1a – 2 – 3s(port) – Finish 
 

TWA3 
Start – 1 – 1a – 2 – 3s(port) – 1 – 1a – 

3s/3p – Finish 

TWA4 
Start – 1 – 1a – 2 – 3s(port) – 1 – – 1a 

3s/3p – 1 – 1a – 2 – 3s(port) – Finish 

TLA2 Start – 1 – 1a – 2 – 3s(port) – 1 – 1a – Finish 
 

TLA3 
Start – 1 – 1a – 2 – 3s(port) – 1 – 1a – 

3s/3p – 1 – 1a – Finish 

TLA4 
Start – 1 – 1a – 2 – 3s(port) – 1 – 1a – 3s/3p 
– 1 – 1a – 2 – 3s(port)  – 1 – 1a – Finish 

 

Mark Description 
1 

 

1a 
 

2 
 

3s   3p 

S S  Starting mark starboard end 

S P  Starting mark port end 

 
 
 
 
 
TWA 

F S  Finishing mark starboard end 

F P   Finishing mark port end 
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Course Illustration – Triangular course reaching finish 
 

 

TR 
 

1 
 
 
 

 
45








2 90 Wind 

 
 
 
 
 
 
 
 
 
 
 

3s 3p 
 
 
 
 
 

S S S P Start 1 F S 

F P 

Finish 

Course: Triangular Reaching Finish 
 

Signal Mark Rounding Order 
 

TR1 Start – 1 – 2  – Finish 
 

TR2 Start – 1 – 3s/3p – 1 – 2 – Finish 
 

 

TR3 Start – 1 – 3s/3p – 1 – 3s/3p  – 1 – 2 – Finish 
 

 

Mark Description 

1 
 

2 
 

3s   3p 

S S  Starting mark starboard end 

S P  Starting mark port end 
 
 

F S  Finishing mark starboard end 

F P   Finishing mark port end 
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Course Illustration – Triangular course with offset reaching finish 
 

 

TRA 
 

1a 
1 

 

 
 
 

45








2 90 Wind 

 
 
 
 
 
 
 
 
 
 
 

3s 3p 
 
 
 
 
 

S S S P Start 1 F S 

F P 

Finish 

Course: Triangular with offset Reaching Finish 
 

Signal Mark Rounding Order 
 

TRA1 Start – 1 – 1a – 2  – Finish 
 

TRA2 Start – 1 – 1a – 3s/3p – 1 – 1a – 2 – Finish 
 

 

TRA3 Start – 1 – 1a – 3s/3p – 1 – 1a – 3s/3p – 1 – 1a – 2 – Finish 
 

Mark Description 

1 
 

1a 
 

2 
 

3s   3p 

S S  Starting mark starboard end 

S P  Starting mark port end 
 
 

F S  Finishing mark starboard end 

F P   Finishing mark port end 
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2 

Course Illustration – Triangular course start finish middle of beat 
 
 

T 
1 

 
 
 
 
 
 
 
 
 
 
 

 
S P    Finish  S S 
F P      Start   F S 

 
 
 
 
 
 
 
 
 
 
 
 

3 
 
 
 
 

Course: Triangular with offset Reaching Finish 
 

Signal Mark Rounding Order 
 

T1 Start – 1 – 2  – 3 – Finish 
 

T2 Start – 1 – 2 – 3 – 1 – 3 – Finish 
 

 

T3 Start – 1 – 2 – 3 – 1 – 3 – 1 – 2 – 3 – Finish 

 
Mark Description 

1 
 

2 
 

3 

S S  Starting mark starboard end 

S P  Starting mark port end 
 
 

F S  Finishing mark starboard end 

F P   Finishing mark port end 
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Course Illustration – Optimist course 
 

 

IOD 
 

1 
 

 
 

60




2 

120


F P F S 

 

 
 
 
 
 
 
 

Wind 
 
 
 
 
 
 

 
Finish  

S P S S 

Start 
 
 
 

3s 3p 
 

 

Signal Mark Rounding Order 

IOD Start 1 – 2 – 3s/3p – Finish 
 
 

 
Mark Description 

1 
 

2 
 

3s   3p 

S S   Starting mark starboard end 

S P   Starting mark port end 

F S   Finishing mark starboard end 

F P   Finishing mark port end 
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Course Illustration – Match Racing 
 

 

M 
 

 

1 
 

 
 
 
 
 
 
 
 
 
 
 
 

Wind 
 
 
 
 
 
 
 
 
 

 
4s 4p 

 
S P S S 

F S   Start Finish F P
 

 

 
 
 

Course: Leeward finish 
Signal Mark Rounding Order 

M2 Start – 1 – 4s/4p – 1 – Finish 

M3 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – Finish 

M4 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 4s/4p – 1 – Finish 
 
 

Mark Description 

1 
 

4s   4p 

S S   Starting mark starboard end 

S P   Starting mark port end 

F S   Finishing mark starboard end 

F P   Finishing mark port end 
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Course Tables 
 
 
 

 
Le tabelle nelle pagine seguenti aiutano a stabilire il percorso. 
È consigliabile copiare e laminare il percorso appropriato per consentirne l'uso in un ambiente umido. 
Dove c'è un segno o una porta immediatamente al vento rispetto alla linea di partenza, viene impostato il 
punto di riferimento 
da questo segno o cancello. 
Per il percorso triangolare con il traguardo iniziale nel mezzo del ritmo e il percorso ottimista il punto di 
riferimento è al centro della linea di partenza. 
 
Fare riferimento alle pagine 2-3 per informazioni sul punto di riferimento.
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Trapezoid 60, 120, 120, 60 interior angles Start Finish together. Reach = half beat length 

Course Axis Angles in Degrees  Course Axis Angles in Degrees 
4 - 1 
3 - 2 

1 - 4 
2 - 3 

4 - 2 2 - 4 1 - 2 2 - 1 4 - 3 3 - 4 Start 
Line 

4 - 1 
3 - 2 

1 - 4 
2 - 3 

4 - 2 2 - 4 1 - 2 2 - 1 4 - 3 3 - 4 Start 
Line 

000 180 330 150 240 060 300 120 270 180 000 150 330 060 240 120 300 090 
005 185 335 155 245 065 305 125 275 185 005 155 335 065 245 125 305 095 
010 190 340 160 250 070 310 130 280 190 010 160 340 070 250 130 310 100 
015 195 345 165 255 075 315 135 285 195 015 165 345 075 255 135 315 105 
020 200 350 170 260 080 320 140 290 200 020 170 350 080 260 140 320 110 
025 205 355 175 265 085 325 145 295 205 025 175 355 085 265 145 325 115 
030 210 000 180 270 090 330 150 300 210 030 180 000 090 270 150 330 120 
035 215 005 185 275 095 335 155 305 215 035 185 005 095 275 155 335 125 
040 220 010 190 280 100 340 160 310 220 040 190 010 100 280 160 340 130 
045 225 015 195 285 105 345 165 315 225 045 195 015 105 285 165 345 135 
050 230 020 200 290 110 350 170 320 230 050 200 020 110 290 170 350 140 
055 235 025 205 295 115 355 175 325 235 055 205 025 115 295 175 355 145 
060 240 030 210 300 120 000 180 330 240 060 210 030 120 300 180 000 150 
065 245 035 215 305 125 005 185 335 245 065 215 035 125 305 185 005 155 
070 250 040 220 310 130 010 190 340 250 070 220 040 130 310 190 010 160 
075 255 045 225 315 135 015 195 345 255 075 225 045 135 315 195 015 165 
080 260 050 230 320 140 020 200 350 260 080 230 050 140 320 200 020 170 
085 265 055 235 325 145 025 205 355 265 085 235 055 145 325 205 025 175 
090 270 060 240 330 150 030 210 000 270 090 240 060 150 330 210 030 180 
095 275 065 245 335 155 035 215 005 275 095 245 065 155 335 215 035 185 
100 280 070 250 340 160 040 220 010 280 100 250 070 160 340 220 040 190 
105 285 075 255 345 165 045 225 015 285 105 255 075 165 345 225 045 195 
110 290 080 260 350 170 050 230 020 290 110 260 080 170 350 230 050 200 
115 295 085 265 355 175 055 235 025 295 115 265 085 175 355 235 055 205 
120 300 090 270 000 180 060 240 030 300 120 270 090 180 000 240 060 210 
125 305 095 275 005 185 065 245 035 305 125 275 095 185 005 245 065 215 
130 310 100 280 010 190 070 250 040 310 130 280 100 190 010 250 070 220 
135 315 105 285 015 195 075 255 045 315 135 285 105 195 015 255 075 225 
140 320 110 290 020 200 080 260 050 320 140 290 110 200 020 260 080 230 
145 325 115 295 025 205 085 265 055 325 145 295 115 205 025 265 085 235 
150 330 120 300 030 210 090 270 060 330 150 300 120 210 030 270 090 240 
155 335 125 305 035 215 095 275 065 335 155 305 125 215 035 275 095 245 
160 340 130 310 040 220 100 280 070 340 160 310 130 220 040 280 100 250 
165 345 135 315 045 225 105 285 075 345 165 315 135 225 045 285 105 255 
170 350 140 320 050 230 110 290 080 350 170 320 140 230 050 290 110 260 
175 355 145 325 055 235 115 295 085 355 175 325 145 235 055 295 115 265 
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Lengths in Nautical Miles  
4-1 

1-4 
4-2 

2-4 
4-3 

3-4 
1-2 

2-1 
2-3 

3-2 
 Total Course Length in Nautical Miles 

I2 I3 I4 O2 O3 O4 
0.2 0.17 0.1 0.1 0.1 0.95 1.35 1.75 0.75 0.95 1.15 
0.3 0.26 0.15 0.15 0.15 1.4 2 2.6 1.1 1.4 1.7 
0.4 0.35 0.2 0.2 0.2 1.85 2.65 3.45 1.45 1.85 2.25 
0.5 0.43 0.25 0.25 0.25 2.3 3.3 4.3 1.8 2.3 2.8 
0.6 0.52 0.3 0.3 0.3 2.75 3.95 5.15 2.15 2.75 3.35 
0.7 0.61 0.35 0.35 0.35 3.2 4.6 6 2.5 3.2 3.9 
0.8 0.69 0.4 0.4 0.4 3.65 5.25 6.85 2.85 3.65 4.45 
0.9 0.78 0.45 0.45 0.45 4.1 5.9 7.7 3.2 4.1 5 
1 0.87 0.5 0.5 0.5 4.55 6.55 8.55 3.55 4.55 5.55 

1.1 0.95 0.55 0.55 0.55 5 7.2 9.4 3.9 5 6.1 
1.2 1.04 0.6 0.6 0.6 5.45 7.85 10.25 4.25 5.45 6.65 
1.3 1.13 0.65 0.65 0.65 5.9 8.5 11.1 4.6 5.9 7.2 
1.4 1.21 0.7 0.7 0.7 6.35 9.15 11.95 4.95 6.35 7.75 
1.5 1.3 0.75 0.75 0.75 6.8 9.8 12.8 5.3 6.8 8.3 
1.6 1.39 0.8 0.8 0.8 7.25 10.45 13.65 5.65 7.25 8.85 
1.7 1.47 0.85 0.85 0.85 7.7 11.1 14.5 6 7.7 9.4 
1.8 1.56 0.9 0.9 0.9 8.15 11.75 15.35 6.35 8.15 9.95 
1.9 1.65 0.95 0.95 0.95 8.6 12.4 16.2 6.7 8.6 10.5 
2 1.73 1 1 1 9.05 13.05 17.05 7.05 9.05 11.05 

2.1 1.82 1.05 1.05 1.05 9.5 13.7 17.9 7.4 9.5 11.6 
2.2 1.91 1.1 1.1 1.1 9.95 14.35 18.75 7.75 9.95 12.15 
2.3 1.99 1.15 1.15 1.15 10.4 15 19.6 8.1 10.4 12.7 
2.4 2.08 1.2 1.2 1.2 10.85 15.65 20.45 8.45 10.85 13.25 
2.5 2.17 1.25 1.25 1.25 11.3 16.3 21.3 8.8 11.3 13.8 
2.6 2.25 1.3 1.3 1.3 11.75 16.95 22.15 9.15 11.75 14.35 
2.7 2.34 1.35 1.35 1.35 12.2 17.6 23 9.5 12.2 14.9 
2.8 2.42 1.4 1.4 1.4 12.65 18.25 23.85 9.85 12.65 15.45 
2.9 2.51 1.45 1.45 1.45 13.1 18.9 24.7 10.2 13.1 16 
3 2.6 1.5 1.5 1.5 13.55 19.55 25.55 10.55 13.55 16.55 

 
I2 Start – 1 – 4s/4p – 1 – 2 – 3p – Finish 

I3 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – Finish 

I4 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – Finish 

O2 Start – 1 – 2 – 3s/3p – 2 – 3p – Finish 

O3 Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 3p – Finish 

O4 Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 3s/3p – 2 – 3p – Finish 

 

Trapezoid 60, 120, 120, 60 interior angles Start Finish together. Reach = half beat length 
 
 

Wind 
 
 
 
 
 
 

1 
 

 
 
 
 
 

2 
 
 
 
 
 
 
 
 
 
 

 

3s 3p 
 

 
 
 
 
 
 

4s 4p 
 

Start  
Finish 
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Trapezoid 70, 110, 110, 70 interior angles Start finish together. Reach = half beat length 
Course Axis Angle in degrees  Course Axis Angle in degrees 

4 - 1 
3 - 2 

1 - 4 
2 - 3 

4 - 2 2 - 4 1 - 2 2 - 1 4 - 3 3 - 4 Start 
Line 

4 - 1 
3 - 2 

1 - 4 
2 - 3 

4 - 2 2 - 4 1 - 2 2 - 1 4 - 3 3 - 4 Start 
Line 

000 180 330 150 250 070 290 110 270 180 000 150 330 070 250 110 290 090 
005 185 335 155 255 075 295 115 275 185 005 155 335 075 255 115 295 095 
010 190 340 160 260 080 300 120 280 190 010 160 340 080 260 120 300 100 
015 195 345 165 265 085 305 125 285 195 015 165 345 085 265 125 305 105 
020 200 350 170 270 090 310 130 290 200 020 170 350 090 270 130 310 110 
025 205 355 175 275 095 315 135 295 205 025 175 355 095 275 135 315 115 
030 210 000 180 280 100 320 140 300 210 030 180 000 100 280 140 320 120 
035 215 005 185 285 105 325 145 305 215 035 185 005 105 285 145 325 125 
040 220 010 190 290 110 330 150 310 220 040 190 010 110 290 150 330 130 
045 225 015 195 295 115 335 155 315 225 045 195 015 115 295 155 335 135 
050 230 020 200 300 120 340 160 320 230 050 200 020 120 300 160 340 140 
055 235 025 205 305 125 345 165 325 235 055 205 025 125 305 165 345 145 
060 240 030 210 310 130 350 170 330 240 060 210 030 130 310 170 350 150 
065 245 035 215 315 135 355 175 335 245 065 215 035 135 315 175 355 155 
070 250 040 220 320 140 000 180 340 250 070 220 040 140 320 180 000 160 
075 255 045 225 325 145 005 185 345 255 075 225 045 145 325 185 005 165 
080 260 050 230 330 150 010 190 350 260 080 230 050 150 330 190 010 170 
085 265 055 235 335 155 015 195 355 265 085 235 055 155 335 195 015 175 
090 270 060 240 340 160 020 200 000 270 090 240 060 160 340 200 020 180 
095 275 065 245 345 165 025 205 005 275 095 245 065 165 345 205 025 185 
100 280 070 250 350 170 030 210 010 280 100 250 070 170 350 210 030 190 
105 285 075 255 355 175 035 215 015 285 105 255 075 175 355 215 035 195 
110 290 080 260 000 180 040 220 020 290 110 260 080 180 000 220 040 200 
115 295 085 265 005 185 045 225 025 295 115 265 085 185 005 225 045 205 
120 300 090 270 010 190 050 230 030 300 120 270 090 190 010 230 050 210 
125 305 095 275 015 195 055 235 035 305 125 275 095 195 015 235 055 215 
130 310 100 280 020 200 060 240 040 310 130 280 100 200 020 240 060 220 
135 315 105 285 025 205 065 245 045 315 135 285 105 205 025 245 065 225 
140 320 110 290 030 210 070 250 050 320 140 290 110 210 030 250 070 230 
145 325 115 295 035 215 075 255 055 325 145 295 115 215 035 255 075 235 
150 330 120 300 040 220 080 260 060 330 150 300 120 220 040 260 080 240 
155 335 125 305 045 225 085 265 065 335 155 305 125 225 045 265 085 245 
160 340 130 310 050 230 090 270 070 340 160 310 130 230 050 270 090 250 
165 345 135 315 055 235 095 275 075 345 165 315 135 235 055 275 095 255 
170 350 140 320 060 240 100 280 080 350 170 320 140 240 060 280 100 260 
175 355 145 325 065 245 105 285 085 355 175 325 145 245 065 285 105 265 
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Lengths in Nautical Miles  
4-1 

1-4 
4-2 

2-4 
4-3 

3-4 
1-2 

2-1 
2-3 

3-2 
 Total Course Length in Nautical Miles 

I2 I3 I4 O2 O3 O4 
0.2 0.19 0.1 0.1 0.13 0.98 1.38 1.78 0.84 1.1 1.36 
0.3 0.29 0.15 0.15 0.2 1.45 2.05 2.65 1.25 1.65 2.05 
0.4 0.38 0.2 0.2 0.26 1.91 2.71 3.51 1.63 2.15 2.67 
0.5 0.48 0.25 0.25 0.33 2.38 3.38 4.38 2.04 2.7 3.36 
0.6 0.57 0.3 0.3 0.39 2.84 4.04 5.24 2.42 3.2 3.98 
0.7 0.67 0.35 0.35 0.46 3.31 4.71 6.11 2.83 3.75 4.67 
0.8 0.76 0.4 0.4 0.53 3.78 5.38 6.98 3.24 4.3 5.36 
0.9 0.86 0.45 0.45 0.59 4.24 6.04 7.84 3.62 4.8 5.98 
1 0.95 0.5 0.5 0.66 4.71 6.71 8.71 4.03 5.35 6.67 

1.1 1.05 0.55 0.55 0.72 5.17 7.37 9.57 4.41 5.85 7.29 
1.2 1.14 0.6 0.6 0.79 5.64 8.04 10.44 4.82 6.4 7.98 
1.3 1.24 0.65 0.65 0.86 6.11 8.71 11.31 5.23 6.95 8.67 
1.4 1.33 0.7 0.7 0.92 6.57 9.37 12.17 5.61 7.45 9.29 
1.5 1.43 0.75 0.75 0.99 7.04 10.04 13.04 6.02 8 9.98 
1.6 1.52 0.8 0.8 1.05 7.5 10.7 13.9 6.4 8.5 10.6 
1.7 1.62 0.85 0.85 1.12 7.97 11.37 14.77 6.81 9.05 11.29 
1.8 1.72 0.9 0.9 1.18 8.43 12.03 15.63 7.19 9.55 11.91 
1.9 1.81 0.95 0.95 1.25 8.9 12.7 16.5 7.6 10.1 12.6 
2 1.91 1 1 1.32 9.37 13.37 17.37 8.01 10.65 13.29 

2.1 2 1.05 1.05 1.38 9.83 14.03 18.23 8.39 11.15 13.91 
2.2 2.1 1.1 1.1 1.45 10.3 14.7 19.1 8.8 11.7 14.6 
2.3 2.19 1.15 1.15 1.51 10.76 15.36 19.96 9.18 12.2 15.22 
2.4 2.29 1.2 1.2 1.58 11.23 16.03 20.83 9.59 12.75 15.91 
2.5 2.38 1.25 1.25 1.64 11.69 16.69 21.69 9.97 13.25 16.53 
2.6 2.48 1.3 1.3 1.71 12.16 17.36 22.56 10.38 13.8 17.22 
2.7 2.57 1.35 1.35 1.78 12.63 18.03 23.43 10.79 14.35 17.91 
2.8 2.67 1.4 1.4 1.84 13.09 18.69 24.29 11.17 14.85 18.53 
2.9 2.76 1.45 1.45 1.91 13.56 19.36 25.16 11.58 15.4 19.22 
3 2.86 1.5 1.5 1.97 14.02 20.02 26.02 11.96 15.9 19.84 

 
I2 Start – 1 – 4s/4p – 1 – 2 – 3p – Finish 
I3 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – Finish 
I4 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – Finish 
O2 Start – 1 – 2 – 3s/3p – 2 – 3p – Finish 
O3 Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 3p – Finish 
O4 Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 3s/3p – 2 – 3p – Finish 

 

Trapezoid 70, 110, 110, 70 interior angles Start finish together. Reach = half beat length 
 
 

Wind 
 
 
 
 
 
 

1 
 

2 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3s 3p 
 

 
 
 
 

4S 4P 
 

Start 
Finish 
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Trapezoid 60, 120, 120, 60 interior angles equal beats. Reach = half beat length 

Course Axis Angles in degrees  Course Axis Angles in degrees 
4 - 1 
3 - 2 

1 - 4 
2 - 3 

4 - 2 2 - 4 4 - 3 
1 - 2 

3 - 4 
2 - 1 

F - 3 3 - F Start 
Line 

4 - 1 
3 - 2 

1 - 4 
2 - 3 

4 - 2 2 - 4 4 - 3 
1 - 2 

3 - 4 
2 - 1 

F - 3 3 - F Start 
Line 

000 180 330 150 240 060 300 120 270 180 000 150 330 060 240 120 300 090 
005 185 335 155 245 065 305 125 275 185 005 155 335 065 245 125 305 095 
010 190 340 160 250 070 310 130 280 190 010 160 340 070 250 130 310 100 
015 195 345 165 255 075 315 135 285 195 015 165 345 075 255 135 315 105 
020 200 350 170 260 080 320 140 290 200 020 170 350 080 260 140 320 110 
025 205 355 175 265 085 325 145 295 205 025 175 355 085 265 145 325 115 
030 210 000 180 270 090 330 150 300 210 030 180 000 090 270 150 330 120 
035 215 005 185 275 095 335 155 305 215 035 185 005 095 275 155 335 125 
040 220 010 190 280 100 340 160 310 220 040 190 010 100 280 160 340 130 
045 225 015 195 285 105 345 165 315 225 045 195 015 105 285 165 345 135 
050 230 020 200 290 110 350 170 320 230 050 200 020 110 290 170 350 140 
055 235 025 205 295 115 355 175 325 235 055 205 025 115 295 175 355 145 
060 240 030 210 300 120 000 180 330 240 060 210 030 120 300 180 000 150 
065 245 035 215 305 125 005 185 335 245 065 215 035 125 305 185 005 155 
070 250 040 220 310 130 010 190 340 250 070 220 040 130 310 190 010 160 
075 255 045 225 315 135 015 195 345 255 075 225 045 135 315 195 015 165 
080 260 050 230 320 140 020 200 350 260 080 230 050 140 320 200 020 170 
085 265 055 235 325 145 025 205 355 265 085 235 055 145 325 205 025 175 
090 270 060 240 330 150 030 210 000 270 090 240 060 150 330 210 030 180 
095 275 065 245 335 155 035 215 005 275 095 245 065 155 335 215 035 185 
100 280 070 250 340 160 040 220 010 280 100 250 070 160 340 220 040 190 
105 285 075 255 345 165 045 225 015 285 105 255 075 165 345 225 045 195 
110 290 080 260 350 170 050 230 020 290 110 260 080 170 350 230 050 200 
115 295 085 265 355 175 055 235 025 295 115 265 085 175 355 235 055 205 
120 300 090 270 000 180 060 240 030 300 120 270 090 180 000 240 060 210 
125 305 095 275 005 185 065 245 035 305 125 275 095 185 005 245 065 215 
130 310 100 280 010 190 070 250 040 310 130 280 100 190 010 250 070 220 
135 315 105 285 015 195 075 255 045 315 135 285 105 195 015 255 075 225 
140 320 110 290 020 200 080 260 050 320 140 290 110 200 020 260 080 230 
145 325 115 295 025 205 085 265 055 325 145 295 115 205 025 265 085 235 
150 330 120 300 030 210 090 270 060 330 150 300 120 210 030 270 090 240 
155 335 125 305 035 215 095 275 065 335 155 305 125 215 035 275 095 245 
160 340 130 310 040 220 100 280 070 340 160 310 130 220 040 280 100 250 
165 345 135 315 045 225 105 285 075 345 165 315 135 225 045 285 105 255 
170 350 140 320 050 230 110 290 080 350 170 320 140 230 050 290 110 260 
175 355 145 325 055 235 115 295 085 355 175 325 145 235 055 295 115 265 
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Lengths in Nautical Miles  
4 - 1 
1 - 4 

2 - 3 

3 - 2 

4 - 2 
2 - 4 

4 - 3 
3 - 4 

1 - 2 

2 - 1 
 Total Course Length in Nautical Miles  

I2 I3 I4 O2 O3 O4 
0.3 0.26 0.15 1.50 2.10 2.70 1.50 2.10 2.70 
0.4 0.35 0.2 1.95 2.75 3.55 1.95 2.75 3.55 
0.5 0.43 0.25 2.40 3.40 4.40 2.40 3.40 4.40 
0.6 0.52 0.3 2.85 4.05 5.25 2.85 4.05 5.25 
0.7 0.61 0.35 3.30 4.70 6.10 3.30 4.70 6.10 
0.8 0.69 0.4 3.75 5.35 6.95 3.75 5.35 6.95 
0.9 0.78 0.45 4.20 6.00 7.80 4.20 6.00 7.80 
1 0.87 0.5 4.65 6.65 8.65 4.65 6.65 8.65 

1.1 0.95 0.55 5.10 7.30 9.50 5.10 7.30 9.50 
1.2 1.04 0.6 5.55 7.95 10.35 5.55 7.95 10.35 
1.3 1.13 0.65 6.00 8.60 11.20 6.00 8.60 11.20 
1.4 1.21 0.7 6.45 9.25 12.05 6.45 9.25 12.05 
1.5 1.3 0.75 6.90 9.90 12.90 6.90 9.90 12.90 
1.6 1.39 0.8 7.35 10.55 13.75 7.35 10.55 13.75 
1.7 1.47 0.85 7.80 11.20 14.60 7.80 11.20 14.60 
1.8 1.56 0.9 8.25 11.85 15.45 8.25 11.85 15.45 
1.9 1.65 0.95 8.70 12.50 16.30 8.70 12.50 16.30 
2 1.73 1 9.15 13.15 17.15 9.15 13.15 17.15 

2.1 1.82 1.05 9.60 13.80 18.00 9.60 13.80 18.00 
2.2 1.91 1.1 10.05 14.45 18.85 10.05 14.45 18.85 
2.3 1.99 1.15 10.50 15.10 19.70 10.50 15.10 19.70 
2.4 2.08 1.2 10.95 15.75 20.55 10.95 15.75 20.55 
2.5 2.17 1.25 11.40 16.40 21.40 11.40 16.40 21.40 
2.6 2.25 1.3 11.85 17.05 22.25 11.85 17.05 22.25 
2.7 2.34 1.35 12.30 17.70 23.10 12.30 17.70 23.10 
2.8 2.42 1.4 12.75 18.35 23.95 12.75 18.35 23.95 
2.9 2.51 1.45 13.20 19.00 24.80 13.20 19.00 24.80 
3 2.6 1.5 13.65 19.65 25.65 13.65 19.65 25.65 

I2 Start – 1 – 4s/4p – 1 – 2 – 3p – Finish 
I3 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – Finish 
I4 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – Finish 
O2 Start – 1 – 2 – 3s/3p – 2 – 3p – Finish 
O3 Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 3p – Finish 

O4 Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 3s/3p – 2 – 3p – Finish 

 

Trapezoid 60, 120, 120, 60 interior angles equal beats. Reach = half beat length 
 

 

Wind 
 

 

1 
 

 
 
 
 
 

2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

4s 4p 
 

Start 
 

 
 

3s 3p 
 
 
 
 

0.1 

 
 

 
Finish 

 

Lay the finish 

using the 

position of Mark 

3 as a guide. 
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Trapezoid 70, 110, 110, 70 interior angles equal beats. Reach = half beat length 

Course Axis Angles in degrees  Course Axis Angles in degrees 
4-1 
3-2 

1-4 
2-3 

4-2 2-4 4-3 
1-2 

3-4 
2-1 

F-3 3-F Start 
Line 

4-1 
3-2 

1-4 
2-3 

4-2 2-4 4-3 
1-2 

3-4 
2-1 

F-3 3-F Start 
Line 

000 180 330 150 250 070 290 110 270 180 000 150 330 070 250 110 290 090 
005 185 335 155 255 075 295 115 275 185 005 155 335 075 255 115 295 095 
010 190 340 160 260 080 300 120 280 190 010 160 340 080 260 120 300 100 
015 195 345 165 265 085 305 125 285 195 015 165 345 085 265 125 305 105 
020 200 350 170 270 090 310 130 290 200 020 170 350 090 270 130 310 110 
025 205 355 175 275 095 315 135 295 205 025 175 355 095 275 135 315 115 
030 210 000 180 280 100 320 140 300 210 030 180 000 100 280 140 320 120 
035 215 005 185 285 105 325 145 305 215 035 185 005 105 285 145 325 125 
040 220 010 190 290 110 330 150 310 220 040 190 010 110 290 150 330 130 
045 225 015 195 295 115 335 155 315 225 045 195 015 115 295 155 335 135 
050 230 020 200 300 120 340 160 320 230 050 200 020 120 300 160 340 140 
055 235 025 205 305 125 345 165 325 235 055 205 025 125 305 165 345 145 
060 240 030 210 310 130 350 170 330 240 060 210 030 130 310 530 350 150 
065 245 035 215 315 135 355 175 335 245 065 215 035 135 315 535 355 155 
070 250 040 220 320 140 000 180 340 250 070 220 040 140 320 180 000 160 
075 255 045 225 325 145 005 185 345 255 075 225 045 145 325 185 005 165 
080 260 050 230 330 150 010 190 350 260 080 230 050 150 330 190 010 170 
085 265 055 235 335 155 015 195 355 265 085 235 055 155 335 195 015 175 
090 270 060 240 340 160 020 200 000 270 090 240 060 160 340 200 020 180 
095 275 065 245 345 165 025 205 005 275 095 245 065 165 345 205 025 185 
100 280 070 250 350 170 030 210 010 280 100 250 070 170 350 210 030 190 
105 285 075 255 355 175 035 215 015 285 105 255 075 175 355 215 035 195 
110 290 080 260 000 180 040 220 020 290 110 260 080 180 360 220 040 200 
115 295 085 265 005 185 045 225 025 295 115 265 085 185 365 225 045 205 
120 300 090 270 010 190 050 230 030 300 120 270 090 190 010 230 050 210 
125 305 095 275 015 195 055 235 035 305 125 275 095 195 015 235 055 215 
130 310 100 280 020 200 060 240 040 310 130 280 100 200 020 240 060 220 
135 315 105 285 025 205 065 245 045 315 135 285 105 205 025 245 065 225 
140 320 110 290 030 210 070 250 050 320 140 290 110 210 030 250 070 230 
145 325 115 295 035 215 075 255 055 325 145 295 115 215 035 255 075 235 
150 330 120 300 040 220 080 260 060 330 150 300 120 220 040 260 080 240 
155 335 125 305 045 225 085 265 065 335 155 305 125 225 045 265 085 245 
160 340 130 310 050 230 090 270 070 340 160 310 130 230 050 270 090 250 
165 345 135 315 055 235 095 275 075 345 165 315 135 235 055 275 095 255 
170 350 140 320 060 240 100 280 080 350 170 320 140 240 060 280 100 260 
175 355 145 325 065 245 105 285 085 355 175 325 145 245 065 285 105 265 
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Lengths in Nautical Miles  
4-1 
1-4 

2-3 

3-2 

4-2 
2-4 

4-3 
3-4 

1-2 

2-1 
 Total Course Length in Nautical Miles 

I2 I3 I4 O2 O3 O4 
0.3 0.29 0.15 1.50 2.10 2.70 1.50 2.10 2.70 
0.4 0.38 0.2 1.95 2.75 3.55 1.95 2.75 3.55 
0.5 0.48 0.25 2.40 3.40 4.40 2.40 3.40 4.40 
0.6 0.57 0.3 2.85 4.05 5.25 2.85 4.05 5.25 
0.7 0.67 0.35 3.30 4.70 6.10 3.30 4.70 6.10 
0.8 0.76 0.4 3.75 5.35 6.95 3.75 5.35 6.95 
0.9 0.86 0.45 4.20 6.00 7.80 4.20 6.00 7.80 
1 0.95 0.5 4.65 6.65 8.65 4.65 6.65 8.65 

1.1 1.05 0.55 5.10 7.30 9.50 5.10 7.30 9.50 
1.2 1.14 0.6 5.55 7.95 10.35 5.55 7.95 10.35 
1.3 1.24 0.65 6.00 8.60 11.20 6.00 8.60 11.20 
1.4 1.33 0.7 6.45 9.25 12.05 6.45 9.25 12.05 
1.5 1.43 0.75 6.90 9.90 12.90 6.90 9.90 12.90 
1.6 1.52 0.8 7.35 10.55 13.75 7.35 10.55 13.75 
1.7 1.62 0.85 7.80 11.20 14.60 7.80 11.20 14.60 
1.8 1.72 0.9 8.25 11.85 15.45 8.25 11.85 15.45 
1.9 1.81 0.95 8.70 12.50 16.30 8.70 12.50 16.30 
2 1.91 1 9.15 13.15 17.15 9.15 13.15 17.15 

2.1 2 1.05 9.60 13.80 18.00 9.60 13.80 18.00 
2.2 2.1 1.1 10.05 14.45 18.85 10.05 14.45 18.85 
2.3 2.19 1.15 10.50 15.10 19.70 10.50 15.10 19.70 
2.4 2.29 1.2 10.95 15.75 20.55 10.95 15.75 20.55 
2.5 2.38 1.25 11.40 16.40 21.40 11.40 16.40 21.40 
2.6 2.48 1.3 11.85 17.05 22.25 11.85 17.05 22.25 
2.7 2.57 1.35 12.30 17.70 23.10 12.30 17.70 23.10 
2.8 2.67 1.4 12.75 18.35 23.95 12.75 18.35 23.95 
2.9 2.76 1.45 13.20 19.00 24.80 13.20 19.00 24.80 
3 2.86 1.5  13.65 19.65 25.65 13.65 19.65 25.65 

I2 Start – 1 – 4s/4p – 1 – 2 – 3p – Finish 

I3 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – Finish 

I4 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – Finish 

O2 Start – 1 – 2 – 3s/3p – 2 – 3p – Finish 

O3 Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 3p – Finish 
O4 Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 3s/3p – 2 – 3p – Finish 

 

Trapezoid 70, 110, 110, 70 interior angles equal beats. Reach = half beat length 
 
 

Wind 
 

 
 

1 
 
 
 

2 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

3s 3p 
 
 
 
 

0.1 

4S 4P 
 

Start 
 

 
 

Finish Lay the finish 

using the 

position of Mark 

3 as a guide. 
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Course Axis Angles in Degrees 
4 - 1 1 - 4  

4 - 2 
 

2 - 4 
4 - 3 3 - 4 Signal Pin - 3 - Finish 

3 - 2 2 - 3 1 - 2 2 - 1 - Pin Signal Finish - 3 
180 000 139 319 060 240 090 270 300 120 
185 005 144 324 065 245 095 275 305 125 
190 010 149 329 070 250 100 280 310 130 
195 015 154 334 075 255 105 285 315 135 
200 020 159 339 080 260 110 290 320 140 
205 025 164 344 085 265 115 295 325 145 
210 030 169 349 090 270 120 300 330 150 
215 035 174 354 095 275 125 305 335 155 
220 040 179 359 100 280 130 310 340 160 
225 045 184 004 105 285 135 315 345 165 
230 050 189 009 110 290 140 320 350 170 
235 055 194 014 115 295 145 325 355 175 
240 060 199 019 120 300 150 330 000 180 
245 065 204 024 125 305 155 335 005 185 
250 070 209 029 130 310 160 340 010 190 
255 075 214 034 135 315 165 345 015 195 
260 080 219 039 140 320 170 350 020 200 
265 085 224 044 145 325 175 355 025 205 
270 090 229 049 150 330 180 000 030 210 
275 095 234 054 155 335 185 005 035 215 
280 100 239 059 160 340 190 010 040 220 
285 105 244 064 165 345 195 015 045 225 
290 110 249 069 170 350 200 020 050 230 
295 115 254 074 175 355 205 025 055 235 
300 120 259 079 180 000 210 030 060 240 
305 125 264 084 185 005 215 035 065 245 
310 130 269 089 190 010 220 040 070 250 
315 135 274 094 195 015 225 045 075 255 
320 140 279 099 200 020 230 050 080 260 
325 145 284 104 205 025 235 055 085 265 
330 150 289 109 210 030 240 060 090 270 
335 155 294 114 215 035 245 065 095 275 
340 160 299 119 220 040 250 070 100 280 
345 165 304 124 225 045 255 075 105 285 
350 170 309 129 230 050 260 080 110 290 
355 175 314 134 235 055 265 085 115 295 

 

Trapezoid Course 60, 120 interior angles equal beats. Reach = 2/3 beat length 
Course Axis Angles in Degrees 

4 - 1 1 - 4  

4 - 2 
 

2 - 4 
4 - 3 3 - 4 Signal Pin - 3 - Finish 

3 - 2 2 - 3 1 - 2 2 - 1 - Pin Signal Finish - 3 
000 180 319 139 240 060 270 090 120 300 
005 185 324 144 245 065 275 095 125 305 
010 190 329 149 250 070 280 100 130 310 
015 195 334 154 255 075 285 105 135 315 
020 200 339 159 260 080 290 110 140 320 
025 205 344 164 265 085 295 115 145 325 
030 210 349 169 270 090 300 120 150 330 
035 215 354 174 275 095 305 125 155 335 
040 220 359 179 280 100 310 130 160 340 
045 225 004 184 285 105 315 135 165 345 
050 230 009 189 290 110 320 140 170 350 
055 235 014 194 295 115 325 145 175 355 
060 240 019 199 300 120 330 150 180 000 
065 245 024 204 305 125 335 155 185 005 
070 250 029 209 310 130 340 160 190 010 
075 255 034 214 315 135 345 165 195 015 
080 260 039 219 320 140 350 170 200 020 
085 265 044 224 325 145 355 175 205 025 
090 270 049 229 330 150 000 180 210 030 
095 275 054 234 335 155 005 185 215 035 
100 280 059 239 340 160 010 190 220 040 
105 285 064 244 345 165 015 195 225 045 
110 290 069 249 350 170 020 200 230 050 
115 295 074 254 355 175 025 205 235 055 
120 300 079 259 000 180 030 210 240 060 
125 305 084 264 005 185 035 215 245 065 
130 310 089 269 010 190 040 220 250 070 
135 315 094 274 015 195 045 225 255 075 
140 320 099 279 020 200 050 230 260 080 
145 325 104 284 025 205 055 235 265 085 
150 330 109 289 030 210 060 240 270 090 
155 335 114 294 035 215 065 245 275 095 
160 340 119 299 040 220 070 250 280 100 
165 345 124 304 045 225 075 255 285 105 
170 350 129 309 050 230 080 260 290 110 
175 355 134 314 055 235 085 265 295 115 
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Leg lengths 
4 - 1 & 1 - 4 4 – 2 

& 2 - 4 
1 - 2 & 2 - 1 

2 - 3 & 3 - 2 4 - 3 & 3 - 4 
0.20 0.18 0.13 
0.25 0.22 0.17 
0.30 0.26 0.20 
0.35 0.31 0.23 
0.40 0.35 0.27 
0.45 0.40 0.30 
0.50 0.44 0.33 
0.55 0.48 0.37 
0.60 0.53 0.40 
0.65 0.57 0.43 
0.70 0.62 0.47 
0.75 0.66 0.50 
0.80 0.70 0.53 
0.85 0.75 0.57 
0.90 0.79 0.60 
0.95 0.84 0.63 
1.00 0.88 0.67 
1.10 0.97 0.73 
1.20 1.06 0.80 
1.30 1.14 0.87 
1.40 1.23 0.93 
1.50 1.32 1.00 
1.60 1.41 1.07 
1.70 1.50 1.13 
1.80 1.58 1.20 
1.90 1.67 1.27 
2.00 1.76 1.33 

 

Course Distances 
I2 I3 I4 

O2 O3 O4 
1.13 1.53 1.93 
1.37 1.87 2.37 
1.06 2.20 2.80 
1.83 2.53 3.23 
2.07 2.87 3.67 
2.30 3.20 4.10 
2.53 3.53 4.53 
2.77 3.87 4.97 
3.00 4.20 5.40 
3.23 4.53 5.83 
3.47 4.87 6.27 
3.70 5.20 6.70 
3.93 5.53 7.13 
4.17 5.87 7.57 
4.40 6.20 8.00 
4.63 6.53 8.43 
4.87 6.87 8.87 
5.33 7.53 9.73 
5.80 8.2 10.60 
6.27 8.87 11.47 
6.73 9.53 12.33 
7.20 10.20 13.20 
7.67 10.87 14.07 
8.13 11.53 14.93 
8.60 12.20 15.80 
9.07 12.87 16.67 
9.53 13.53 17.53 

 

Trapezoid Course 60, 120 interior angles equal beats. Reach = 2/3 beat length 
 

Wind 1 
 
 
 
 
 
 

60


2 
 
 
 
 
 
 
 
 
 
 

 

41



Reference Point for 

Laying the course 
 

 

4s 4p 
 

 
 

Start 

 
 

 
 

I2 Start – 1 – 4s/4p – 1 – 2 – 3p – Finish 

I3 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – Finish 

I4 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – Finish 

O2 Start – 1 – 2 – 3s/3p – 2 – 3p – Finish 

O3 Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 3p – Finish 

O4 Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 3s/3p – 2 – 3p – Finish 

3s 3p  
 
 
 
 
Finish 
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Course Axis Angles in Degrees 
 

4 - 1 1 - 
4 

 
4 - 
2 

 
2 - 
4 

 

4 - 3 
 

3 - 4 
 

Signal 
 

Pin - 
 

3 - 
 

Finish 

 

3 - 2 
2 - 
3 

 

1 - 2 
 

2 - 1 
 

- Pin 
 

Signal 
 

Finish 
 

- 3 

180 360 141 321 070 250 090 270 290 110 
185 005 146 326 075 255 095 275 295 115 
190 010 151 331 080 260 100 280 300 120 
195 015 156 336 085 265 105 285 305 125 
200 020 161 341 090 270 110 290 310 130 
205 025 166 346 095 275 115 295 315 135 
210 030 171 351 100 280 120 300 320 140 
215 035 176 356 105 285 125 305 325 145 
220 040 181 001 110 290 130 310 330 150 
225 045 186 006 115 295 135 315 335 155 
230 050 191 011 120 300 140 320 340 160 
235 055 196 016 125 305 145 325 345 165 
240 060 201 021 130 310 150 330 350 170 
245 065 206 026 135 315 155 335 355 175 
250 070 211 031 140 320 160 340 000 180 
255 075 216 036 145 325 165 345 005 185 
260 080 221 041 150 330 170 350 010 190 
265 085 226 046 155 335 175 355 015 195 
270 090 231 051 160 340 180 000 020 200 
275 095 236 056 165 345 185 005 025 205 
280 100 241 061 170 350 190 010 030 210 
285 105 246 066 175 355 195 015 035 215 
290 110 251 071 180 000 200 020 040 220 
295 115 256 076 185 005 205 025 045 225 
300 120 261 081 190 010 210 030 050 230 
305 125 266 086 195 015 215 035 055 235 
310 130 271 091 200 020 220 040 060 240 
315 135 276 096 205 025 225 045 065 245 
320 140 281 101 210 030 230 050 070 250 
325 145 286 106 215 035 235 055 075 255 
330 150 291 111 220 040 240 060 080 260 
335 155 296 116 225 045 245 065 085 265 
340 160 301 121 230 050 250 070 090 270 
345 165 306 126 235 055 255 075 095 275 
350 170 311 131 240 060 260 080 100 280 
355 175 316 136 245 065 265 085 105 285 

 

Trapezoid Course 70, 110 interior angles. Reach = 2/3 beat length 
Course Axis Angles in Degrees 

 

4 - 1 
 

1 - 4  
4 - 
2 

 
2 - 
4 

 

4 - 3 
 

3 - 4 
 

Signal 
 

Pin - 
 

3 - 
 

Finish 

 

3 - 2 
 

2 - 3 
 

1 - 2 
 

2 - 1 
 

- Pin 
 

Signal 
 

Finish 
 

- 3 

000 180 321 141 250 070 270 090 110 290 
005 185 326 146 255 075 275 095 115 295 
010 190 331 151 260 080 280 100 120 300 
015 195 336 156 265 085 285 105 125 305 
020 200 341 161 270 090 290 110 130 310 
025 205 346 166 275 095 295 115 135 315 
030 210 351 171 280 100 300 120 140 320 
035 215 356 176 285 105 305 125 145 325 
040 220 001 181 290 110 310 130 150 330 
045 225 006 186 295 115 315 135 155 335 
050 230 011 191 300 120 320 140 160 340 
055 235 016 196 305 125 325 145 165 345 
060 240 021 201 310 130 330 150 170 350 
065 245 026 206 315 135 335 155 175 355 
070 250 031 211 320 140 340 160 180 000 
075 255 036 216 325 145 345 165 185 005 
080 260 041 221 330 150 350 170 190 010 
085 265 046 226 335 155 355 175 195 015 
090 270 051 231 340 160 000 180 200 020 
095 275 056 236 345 165 005 185 205 025 
100 280 061 241 350 170 010 190 210 030 
105 285 066 246 355 175 015 195 215 035 
110 290 071 251 000 180 020 200 220 040 
115 295 076 256 005 185 025 205 225 045 
120 300 081 261 010 190 030 210 230 050 
125 305 086 266 015 195 035 215 235 055 
130 310 091 271 020 200 040 220 240 060 
135 315 096 276 025 205 045 225 245 065 
140 320 101 281 030 210 050 230 250 070 
145 325 106 286 035 215 055 235 255 075 
150 330 111 291 040 220 060 240 260 080 
155 335 116 296 045 225 065 245 265 085 
160 340 121 301 050 230 070 250 270 090 
165 345 126 306 055 235 075 255 275 095 
170 350 131 311 060 240 080 260 280 100 
175 355 136 316 065 245 085 265 285 105 



40 © WORLD SAILING Race Management Manual March 2018   Appendix 1 – Course Diagrams and Tables  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Leg lengths 
4 - 1 & 1 - 4  

4 - 2 & 2 - 4 
1 - 2 & 2 - 1 

2 - 3 & 3 - 2 4 - 3 & 3 - 4 
0.20 0.20 0.13 
0.25 0.25 0.17 
0.30 0.30 0.20 
0.35 0.35 0.23 
0.40 0.40 0.27 
0.45 0.45 0.30 
0.50 0.50 0.33 
0.55 0.55 0.37 
0.60 0.60 0.40 
0.65 0.65 0.43 
0.70 0.70 0.47 
0.75 0.75 0.50 
0.80 0.80 0.53 
0.85 0.85 0.57 
0.90 0.89 0.60 
0.95 0.94 0.63 
1.00 0.99 0.67 
1.10 1.09 0.73 
1.20 1.19 0.80 
1.30 1.29 0.87 
1.40 1.39 0.93 
1.50 1.49 1.00 
1.60 1.59 1.07 
1.70 1.69 1.13 
1.80 1.79 1.20 
1.90 1.89 1.27 
2.00 1.99 1.33 

 

Course Distances 
I2 I3 I4 
O2 O3 O4 

1.13 1.53 1.93 
1.37 1.87 2.37 
1.60 2.20 2.80 
1.83 2.53 3.23 
2.07 2.87 3.67 
2.30 3.20 4.10 
2.53 3.53 4.53 
2.77 3.87 4.97 
3.00 4.20 5.40 
3.23 4.53 5.83 
3.47 4.87 6.27 
3.70 5.20 6.70 
3.93 5.53 7.13 
4.17 5.87 7.57 
4.40 6.20 8.00 
4.63 6.53 8.43 
4.87 6.87 8.87 
5.33 7.53 9.73 
5.80 8.20 10.60 
6.27 8.87 11.47 
6.73 9.53 12.33 
7.20 10.20 13.20 
7.67 10.87 14.07 
8.13 11.53 14.93 
8.60 12.20 15.80 
9.07 12.87 16.67 
9.53 13.53 17.53 

 

Trapezoid Course 70, 110 interior angles. Reach = 2/3 beat length 
 

 
 

Wind 1 
 
 
 
 
 

2 70
















39


Reference Point for 

Laying the course 
 

 

4s 4p 
 

 
 

3s 3p 

Start 

 

 
 
 

I2 Start – 1 – 4s/4p – 1 – 2 – 3p – Finish 

I3 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – Finish 

I4 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – Finish 

O2 Start – 1 – 2 – 3s/3p – 2 – 3p – Finish 

O3 Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 3p – Finish 

O4 Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 3s/3p – 2 – 3p – Finish 

Finish 



 

Course 
Axis 

 

4 - 1 
3 - 2 

5 - F 

1 – 4 
2 – 3 

F - 5 

 
4 – 2 

 
2 – 4 4 – 3 

1 – 2 
3 – 4 
2 – 1 

 
3 – 5 

 
5 – 3 Signal 

– Pin 
Pin – 

Signal 

180 360 141 321 070 250 290 110 090 270 
185 005 146 326 075 255 295 115 095 275 
190 010 151 331 080 260 300 120 100 280 
195 015 156 336 085 265 305 125 105 285 
200 020 161 341 090 270 310 130 110 290 
205 025 166 346 095 275 315 135 115 295 
210 030 171 351 100 280 320 140 120 300 
215 035 176 356 105 285 325 145 125 305 
220 040 181 001 110 290 330 150 130 310 
225 045 186 006 115 295 335 155 135 315 
230 050 191 011 120 300 340 160 140 320 
235 055 196 016 125 305 345 165 145 325 
240 060 201 021 130 310 350 170 150 330 
245 065 206 026 135 315 355 175 155 335 
250 070 211 031 140 320 000 180 160 340 
255 075 216 036 145 325 005 185 165 345 
260 080 221 041 150 330 010 190 170 350 
265 085 226 046 155 335 015 195 175 355 
270 090 231 051 160 340 020 200 180 000 
275 095 236 056 165 345 025 205 185 005 
280 100 241 061 170 350 030 210 190 010 
285 105 246 066 175 355 035 215 195 015 
290 110 251 071 180 000 040 220 200 020 
295 115 256 076 185 005 045 225 205 025 
300 120 261 081 190 010 050 230 210 030 
305 125 266 086 195 015 055 235 215 035 
310 130 271 091 200 020 060 240 220 040 
315 135 276 096 205 025 065 245 225 045 
320 140 281 101 210 030 070 250 230 050 
325 145 286 106 215 035 075 255 235 055 
330 150 291 111 220 040 080 260 240 060 
335 155 296 116 225 045 085 265 245 065 
340 160 301 121 230 050 090 270 250 070 
345 165 306 126 235 055 095 275 255 075 
350 170 311 131 240 060 100 280 260 080 
355 175 316 136 245 065 105 285 265 085 

 

Laser and Laser Radial Trapezoid Course 70, 110 interior angles 
Course 

Axis 
 

Trapezoid Course 70, 110 interior angles 
4 - 1 
3 - 2 

5 - F 

1 – 4 
2 – 3 

F - 5 

 
4 – 2 

 
2 – 4 4 – 3 

1 – 2 
3 – 4 
2 – 1 

 
3 – 5 

 
5 – 3 Signal 

– Pin 
Pin – 

Signal 

000 180 321 141 250 070 110 290 270 090 
005 185 326 146 255 075 115 295 275 095 
010 190 331 151 260 080 120 300 280 100 
015 195 336 156 265 085 125 305 285 105 
020 200 341 161 270 090 130 310 290 110 
025 205 346 166 275 095 135 315 295 115 
030 210 351 171 280 100 140 320 300 120 
035 215 356 176 285 105 145 325 305 125 
040 220 001 181 290 110 150 330 310 130 
045 225 006 186 295 115 155 335 315 135 
050 230 011 191 300 120 160 340 320 140 
055 235 016 196 305 125 165 345 325 145 
060 240 021 201 310 130 170 350 330 150 
065 245 026 206 315 135 175 355 335 155 
070 250 031 211 320 140 180 000 340 160 
075 255 036 216 325 145 185 005 345 165 
080 260 041 221 330 150 190 010 350 170 
085 265 046 226 335 155 195 015 355 175 
090 270 051 231 340 160 200 020 000 180 
095 275 056 236 345 165 205 025 005 185 
100 280 061 241 350 170 210 030 010 190 
105 285 066 246 355 175 215 035 015 195 
110 290 071 251 000 180 220 040 020 200 
115 295 076 256 005 185 225 045 025 205 
120 300 081 261 010 190 230 050 030 210 
125 305 086 266 015 195 235 055 035 215 
130 310 091 271 020 200 240 060 040 220 
135 315 096 276 025 205 245 065 045 225 
140 320 101 281 030 210 250 070 050 230 
145 325 106 286 035 215 255 075 055 235 
150 330 111 291 040 220 260 080 060 240 
155 335 116 296 045 225 265 085 065 245 
160 340 121 301 050 230 270 090 070 250 
165 345 126 306 055 235 275 095 075 255 
170 350 131 311 060 240 280 100 080 260 
175 355 136 316 065 245 285 105 085 265 

 
 

 
Laser and Laser Radial 70 Trapezoid Course Lengths to Marks and Course Lengths – Equal beats, Reaches (1-2 and 3-5) two thirds of beat length 
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4 - 1 & 1 - 4  

4 - 2 & 2 - 4 
1 - 2 & 2 - 1 4 - 5 5 - F  IW2 IW3 

2 - 3 & 3 - 2 4 - 3 & 3 - 4 5 – 4 F - 5  OW2 OW3 

0.20 0.20 0.13 0.10 0.10 1.21 1.61 
0.25 0.25 0.17 0.11 0.10 1.49 1.99 
0.30 0.30 0.20 0.14 0.10 1.75 2.35 
0.35 0.35 0.23 0.16 0.10 2.01 2.71 
0.40 0.40 0.27 0.18 0.10 2.29 3.09 
0.45 0.45 0.30 0.21 0.10 2.55 3.45 
0.50 0.50 0.33 0.23 0.10 2.81 3.81 
0.55 0.55 0.37 0.25 0.10 3.09 4.19 
0.60 0.60 0.40 0.27 0.12 3.37 4.57 
0.65 0.65 0.43 0.3 0.15 3.66 4.96 
0.70 0.70 0.47 0.32 0.17 3.96 5.36 
0.75 0.75 0.50 0.34 0.19 4.24 5.74 
0.80 0.80 0.53 0.36 0.21 4.52 6.12 
0.85 0.85 0.57 0.39 0.24 4.83 6.53 
0.90 0.89 0.60 0.41 0.26 5.11 6.91 
0.95 0.94 0.63 0.43 0.28 5.39 7.29 
1.00 0.99 0.67 0.46 0.31 5.7 7.7 
1.10 1.09 0.73 0.5 0.35 6.26 8.46 
1.20 1.19 0.80 0.55 0.4 6.85 9.25 
1.30 1.29 0.87 0.59 0.44 7.43 10.03 
1.40 1.39 0.93 0.64 0.49 8 10.8 
1.50 1.49 1.00 0.68 0.53 8.58 11.58 
1.60 1.59 1.07 0.73 0.58 9.17 12.37 
1.70 1.69 1.13 0.78 0.63 9.74 13.14 
1.80 1.79 1.20 0.82 0.67 10.32 13.92 
1.90 1.89 1.27 0.87 0.72 10.91 14.71 
2.00 1.99 1.33 0.91 0.76 11.47 15.47 

 

Start 0.05 nt mi downwind of 4S/4P(4) 
 

 
 

Wind 1 
 
 
 
 
 

2 70














39






110





4s 

Reference Point for 

Laying the course 
 

 
 

4p 
 

 
 
 
 

 
IW2 Start – 1 – 4s/4p – 1 – 2 – 3p – 5 – Finish 

IW3 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – 5 – Finish 

IW4 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – 5 – Finish 

 
OW2  Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 5 – Finish 

OW3  Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 3p –  5 – Finish 

OW4  Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 3s/3p – 2 – 3p –  5 – Finish 

 

3s 3p 

Start 

 
Finish 
 

 
 
 
 
 
 
 

5 
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Course 
Axis 

 

4 - 1 
3 - 2 

5 - F 

1 – 4 
2 – 3 

F - 5 

 
4 – 2 

 
2 – 4 4 – 3 

1 – 2 
3 – 4 
2 – 1 

 
3 – 5 

 
5 – 3 Signal 

– Pin 
Pin – 

Signal 

180 000 139 319 060 240 300 120 090 270 
185 005 144 324 065 245 305 125 095 275 
190 010 149 329 070 250 310 130 100 280 
195 015 154 334 075 255 315 135 105 285 
200 020 159 339 080 260 320 140 110 290 
205 025 164 344 085 265 325 145 115 295 
210 030 169 349 090 270 330 150 120 300 
215 035 174 354 095 275 335 155 125 305 
220 040 179 359 100 280 340 160 130 310 
225 045 184 004 105 285 345 165 135 315 
230 050 189 009 110 290 350 170 140 320 
235 055 194 014 115 295 355 175 145 325 
240 060 199 019 120 300 000 180 150 330 
245 065 204 024 125 305 005 185 155 335 
250 070 209 029 130 310 010 190 160 340 
255 075 214 034 135 315 015 195 165 345 
260 080 219 039 140 320 020 200 170 350 
265 085 224 044 145 325 025 205 175 355 
270 090 229 049 150 330 030 210 180 000 
275 095 234 054 155 335 035 215 185 005 
280 100 239 059 160 340 040 220 190 010 
285 105 244 064 165 345 045 225 195 015 
290 110 249 069 170 350 050 230 200 020 
295 115 254 074 175 355 055 235 205 025 
300 120 259 079 180 000 060 240 210 030 
305 125 264 084 185 005 065 245 215 035 
310 130 269 089 190 010 070 250 220 040 
315 135 274 094 195 015 075 255 225 045 
320 140 279 099 200 020 080 260 230 050 
325 145 284 104 205 025 085 265 235 055 
330 150 289 109 210 030 090 270 240 060 
335 155 294 114 215 035 095 275 245 065 
340 160 299 119 220 040 100 280 250 070 
345 165 304 124 225 045 105 285 255 075 
350 170 309 129 230 050 110 290 260 080 
355 175 314 134 235 055 115 295 265 085 

 

Trapezoid Course with windward finish 60, 120 interior angles 
Course 

Axis 
 

Trapezoid Course 60, 120 interior angles 
4 - 1 
3 - 2 

5 - F 

1 – 4 
2 – 3 

F - 5 

 
4 – 2 

 
2 – 4 4 – 3 

1 – 2 
3 – 4 
2 – 1 

 
3 – 5 

 
5 – 3 Signal 

– Pin 
Pin – 

Signal 

000 180 319 139 240 060 120 300 270 090 
005 185 324 144 245 065 125 305 275 095 
010 190 329 149 250 070 130 310 280 100 
015 195 334 154 255 075 135 315 285 105 
020 200 339 159 260 080 140 320 290 110 
025 205 344 164 265 085 145 325 295 115 
030 210 349 169 270 090 150 330 300 120 
035 215 354 174 275 095 155 335 305 125 
040 220 359 179 280 100 160 340 310 130 
045 225 004 184 285 105 165 345 315 135 
050 230 009 189 290 110 170 350 320 140 
055 235 014 194 295 115 175 355 325 145 
060 240 019 199 300 120 180 000 330 150 
065 245 024 204 305 125 185 005 335 155 
070 250 029 209 310 130 190 010 340 160 
075 255 034 214 315 135 195 015 345 165 
080 260 039 219 320 140 200 020 350 170 
085 265 044 224 325 145 205 025 355 175 
090 270 049 229 330 150 210 030 000 180 
095 275 054 234 335 155 215 035 005 185 
100 280 059 239 340 160 220 040 010 190 
105 285 064 244 345 165 225 045 015 195 
110 290 069 249 350 170 230 050 020 200 
115 295 074 254 355 175 235 055 025 205 
120 300 079 259 000 180 240 060 030 210 
125 305 084 264 005 185 245 065 035 215 
130 310 089 269 010 190 250 070 040 220 
135 315 094 274 015 195 255 075 045 225 
140 320 099 279 020 200 260 080 050 230 
145 325 104 284 025 205 265 085 055 235 
150 330 109 289 030 210 270 090 060 240 
155 335 114 294 35 215 275 095 065 245 
160 340 119 299 40 220 280 100 070 250 
165 345 124 304 45 225 285 105 075 255 
170 350 129 309 50 230 290 110 080 260 
175 355 134 314 55 235 295 115 085 265 
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4 - 1 & 1 - 4  

4 - 2 & 2 - 4 
1 - 2 & 2 - 1 4 - 5 5 - F  IW2 IW3 IW4 

2 - 3 & 3 - 2 4 - 3 & 3 - 4 5 – 4 F - 5  OW2 OW3 OW4 

0.40 0.35 0.27 0.27 0.12 2.31 4.31 6.31 
0.45 0.40 0.30 0.30 0.15 2.6 4.6 6.6 
0.50 0.44 0.33 0.33 0.18 2.89 4.89 6.89 
0.55 0.48 0.37 0.37 0.22 3.21 5.21 7.21 
0.60 0.53 0.40 0.40 0.25 3.5 5.5 7.5 
0.65 0.57 0.43 0.43 0.28 3.79 5.79 7.79 
0.70 0.62 0.47 0.47 0.32 4.11 6.11 8.11 
0.75 0.66 0.50 0.50 0.35 4.4 6.4 8.4 
0.80 0.70 0.53 0.53 0.38 4.69 6.69 8.69 
0.85 0.75 0.57 0.57 0.42 5.01 7.01 9.01 
0.90 0.79 0.60 0.60 0.45 5.3 7.3 9.3 
0.95 0.84 0.63 0.63 0.48 5.59 7.59 9.59 
1.00 0.88 0.67 0.67 0.52 5.91 7.91 9.91 
1.10 0.97 0.73 0.73 0.12 6.49 8.49 10.49 
1.20 1.06 0.80 0.80 0.15 7.1 9.1 11.1 
1.30 1.14 0.87 0.87 0.18 7.71 9.71 11.71 
1.40 1.23 0.93 0.93 0.22 8.29 10.29 12.29 
1.50 1.32 1.00 1.00 0.25 8.9 10.9 12.9 
1.60 1.41 1.07 1.07 0.28 9.51 11.51 13.51 
1.70 1.50 1.13 1.13 0.32 10.09 12.09 14.09 
1.80 1.58 1.20 1.20 0.35 10.7 12.7 14.7 
1.90 1.67 1.27 1.27 0.38 11.31 13.31 15.31 
2.00 1.76 1.33 1.33 0.42 11.89 13.89 15.89 

 

60 Trapezoid with windward finish Course Lengths to Marks and Course Lengths – Equal beats, Reaches (1-2 and 3-5) two thirds of beat length 
Start 0.05 NM downwind of 4S/4P(4) Finish 0.1 NM below the starting line 

 

1 
 
 
 
 

 
 
 
 

2 
Wind 

60











41






120

Reference Point for 

Laying the course 

 

 

4s 4p 
 

 
Start 

 

IW2 Start – 1 – 4s/4p – 1 – 2 – 3p – 5 – Finish 

IW3 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – 5 – Finish 

IW4 Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 4s/4p – 1 – 2 – 3p – 5 – Finish 

 
OW2  Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 5 – Finish 

OW3  Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 3p –  5 – Finish 

OW4  Start – 1 – 2 – 3s/3p – 2 – 3s/3p – 2 – 3s/3p – 2 – 3p –  5 – Finish 

 

 
3s 3p 

Finish 
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Windward-leeward courses 
Course Axis  Course Axis 

 

4 – 1 
 

1 - 4 
Signal 
- Pin 

Pin - 
Signal 

 

4 – 1 
 

1 - 4 
Signal 
- Pin 

Pin - 
Signal 

000 180 270 090 180 000 090 270 
005 185 275 095 185 005 095 275 
010 190 280 100 190 010 100 280 
015 195 285 105 195 015 105 285 
020 200 290 110 200 020 110 290 
025 205 295 115 205 025 115 295 
030 210 300 120 210 030 120 300 
035 215 305 125 215 035 125 305 
040 220 310 130 220 040 130 310 
045 225 315 135 225 045 135 315 
050 230 320 140 230 050 140 320 
055 235 325 145 235 055 145 325 
060 240 330 150 240 060 150 330 
065 245 335 155 245 065 155 335 
070 250 340 160 250 070 160 340 
075 255 345 165 255 075 165 345 
080 260 350 170 260 080 170 350 
085 265 355 175 265 085 175 355 
090 270 000 180 270 090 180 000 
095 275 005 185 275 095 185 005 
100 280 010 190 280 100 190 010 
105 285 015 195 285 105 195 015 
110 290 020 200 290 110 200 020 
115 295 025 205 295 115 205 025 
120 300 030 210 300 120 210 030 
125 305 035 215 305 125 215 035 
130 310 040 220 310 130 220 040 
135 315 045 225 315 135 225 045 
140 320 050 230 320 140 230 050 
145 325 055 235 325 145 235 055 
150 330 060 240 330 150 240 060 
155 335 065 245 335 155 245 065 
160 340 070 250 340 160 250 070 
165 345 075 255 345 165 255 075 
170 350 080 260 350 170 260 080 
175 355 085 265 355 175 265 085 
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Leg Length  Course Distances 
4 - 1  

L1 
 

L2 
 

L3 
 

L4 
1 - 4 
0.50 1.10 2.10 3.10 4.10 
0.60 1.30 2.50 3.70 4.90 
0.70 1.50 2.90 4.30 5.70 
0.80 1.70 3.30 4.90 6.50 
0.90 1.90 3.70 5.50 7.30 
1.00 2.10 4.10 6.10 8.10 
1.10 2.30 4.50 6.70 8.90 
1.20 2.50 4.90 7.30 9.70 
1.30 2.70 5.30 7.90 10.50 
1.40 2.90 5.70 8.50 11.30 
1.50 3.10 6.10 9.10 12.10 
1.60 3.30 6.50 9.70 13.90 
1.70 3.50 6.90 10.30 13.70 
1.80 3.70 7.30 10.90 14.50 
1.90 3.90 7.70 11.50 15.30 
2.00 4.10 8.10 12.10 16.10 
2.10 4.30 8.50 12.70 16.90 
2.20 4.50 8.90 13.30 17.70 
2.30 4.70 9.30 13.90 18.50 
2.40 4.90 9.70 14.50 19.30 
2.50 5.10 10.10 15.10 20.10 
2.60 5.30 10.50 15.70 20.90 
2.70 5.50 10.90 16.30 21.70 
2.80 5.70 11.30 16.90 22.50 
2.90 5.90 11.70 17.50 23.30 
3.00 6.10 12.10 18.10 24.10 

 

Windward-leeward Course  Lengths to Marks and Course Lengths 

Start/Finish 0.05 nt mi downwind of mark 4S/4P (4) 

 
 
 

 

Wind 
 
 
 
 
 

 

1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
L1  Start – 1  – Finish 

L2  Start – 1 – 4S/4P – 1 – Finish 

L3  Start – 1 – 4S/4P – 1 – 4S/4P – 1 – Finish 

L4  Start – 1 – 4S/4P – 1 – 4S/4P – 1 – 4S/4P – 1 – Finish 

Reference Point for 

laying the course 

 
 
 
 

4S 4P 
 

 
 

Start 
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Course Axis  
4 – 1A 1A - 4 1 - 1A 1A - 1 Signal Pin - 

    - Pin Signal 
180 000 100 280 090 270 
185 005 105 285 095 275 
190 010 110 290 100 280 
195 015 115 295 105 285 
200 020 120 300 110 290 
205 025 125 305 115 295 
210 030 130 310 120 300 
215 035 135 315 125 305 
220 040 140 320 130 310 
225 045 145 325 135 315 
230 050 150 330 140 320 
235 055 155 335 145 325 
240 060 160 340 150 330 
245 065 165 345 155 335 
250 070 170 350 160 340 
255 075 175 355 165 345 
260 080 180 000 170 350 
265 085 185 005 175 355 
270 090 190 010 180 000 
275 095 195 015 185 005 
280 100 200 020 190 010 
285 105 205 025 195 015 
290 110 210 030 200 020 
295 115 215 035 205 025 
300 120 220 040 210 030 
305 125 225 045 215 035 
310 130 230 050 220 040 
315 135 235 055 225 045 
320 140 240 060 230 050 
325 145 245 065 235 055 
330 150 250 070 240 060 
335 155 255 075 245 065 
340 160 260 080 250 070 
345 165 265 085 255 075 
350 170 270 090 260 080 
355 175 275 095 265 085 

 

Windward-leeward courses with 80 offset mark 1A 

Course Axis  
4 – 1A 1A - 4 1 - 1A 1A - 1 Signal Pin - 

    - Pin Signal 
000 180 280 100 270 090 
005 185 285 105 275 095 
010 190 290 110 280 100 
015 195 295 115 285 105 
020 200 300 120 290 110 
025 205 305 125 295 115 
030 210 310 130 300 120 
035 215 315 135 305 125 
040 220 320 140 310 130 
045 225 325 145 315 135 
050 230 330 150 320 140 
055 235 335 155 325 145 
060 240 340 160 330 150 
065 245 345 165 335 155 
070 250 350 170 340 160 
075 255 355 175 345 165 
080 260 000 180 350 170 
085 265 005 185 355 175 
090 270 010 190 000 180 
095 275 015 195 005 185 
100 280 020 200 010 190 
105 285 025 205 015 195 
110 290 030 210 020 200 
115 295 035 215 025 205 
120 300 040 220 030 210 
125 305 045 225 035 215 
130 310 050 230 040 220 
135 315 055 235 045 225 
140 320 060 240 050 230 
145 325 065 245 055 235 
150 330 070 250 060 240 
155 335 075 255 065 245 
160 340 080 260 070 250 
165 345 085 265 075 255 
170 350 090 270 080 260 
175 355 095 275 085 265 
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Leg lengths 
4 - 1 1 - 1A 
1 - 4 1A - 1 
0.50 0.02 
0.60 0.02 
0.70 0.02 
0.80 0.02 
0.90 0.02 
1.00 0.02 
1.10 0.02 
1.20 0.02 
1.30 0.02 
1.40 0.02 
1.50 0.02 
1.60 0.02 
1.70 0.02 
1.80 0.02 
1.90 0.02 
2.00 0.02 
2.10 0.02 
2.20 0.02 
2.30 0.02 
2.40 0.02 
2.50 0.02 
2.60 0.02 
2.70 0.02 
2.80 0.02 
2.90 0.02 
3.00 0.02 

 

Course Distances 
 

L1 
 

L2 
 

L3 
 

L4 

1.12 2.14 3.16 4.18 
1.32 2.54 3.76 4.98 
1.52 2.94 4.36 5.78 
1.72 3.34 4.96 6.58 
1.92 3.74 5.56 7.38 
2.12 4.14 6.16 8.18 
2.32 4.54 6.76 8.98 
2.52 4.94 7.36 9.78 
2.72 5.34 7.96 10.58 
2.92 5.74 8.56 11.38 
3.12 6.14 9.16 12.18 
3.32 6.54 9.76 12.98 
3.52 6.94 10.36 13.78 
3.72 7.34 10.96 14.58 
3.92 7.74 11.56 15.38 
4.12 8.14 12.16 16.18 
4.32 8.54 12.76 16.98 
4.52 8.94 13.36 17.78 
4.72 9.34 13.96 18.58 
4.92 9.74 14.56 19.38 
5.12 10.14 15.16 20.18 
5.32 10.54 15.76 20.98 
5.52 10.94 16.36 21.78 
5.72 11.34 16.96 22.58 
5.92 11.74 17.56 23.38 
6.12 12.14 18.16 24.18 

 

Windward-leeward courses with 80 offset mark 1A 
 

 
 

Wind 
 

 
 

0.02 nt mi 

(40 m) 
 

 

1A 1 
 

 

80



























L1  Start – 1 –  Finish 

L2  Start – 1 – 4s/4p – 1 – Finish 

L3  Start – 1 – 4s/4p – 1 – 4s/4p – 1 – Finish 

L4  Start – 1 – 4s/4p – 1 – 4s/4p – 1 – 4s/4p – 1 – Finish 

Reference Point for 

Laying the course 

 
 
 
 

4s 4p 
 

 
 

Start 
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45, 90, 45 Triangular course with start finish in the middle of the beat. 
 

R - 1 3 - R 1 - R R - 3 R - 2  S - Pin 2 - R Pin - S  R - 1 3 - R 1 - R R - 3 R - 2  S - Pin 2 - R Pin - S 
000 180 270 090 180 000 090 270 
005 185 275 095 185 005 095 275 
010 190 280 100 190 010 100 280 
015 195 285 105 195 015 105 285 
020 200 290 110 200 020 110 290 
025 205 295 115 205 025 115 295 
030 210 300 120 210 030 120 300 
035 215 305 125 215 035 125 305 
040 220 310 130 220 040 130 310 
045 225 315 135 225 045 135 315 
050 230 320 140 230 050 140 320 
055 235 325 145 235 055 145 325 
060 240 330 150 240 060 150 330 
065 245 335 155 245 065 155 335 
070 250 340 160 250 070 160 340 
075 255 345 165 255 075 165 345 
080 260 350 170 260 080 170 350 
085 265 355 175 265 085 175 355 
090 270 000 180 270 090 180 000 
095 275 005 185 275 095 185 005 
100 280 010 190 280 100 190 010 
105 285 015 195 285 105 195 015 
110 290 020 200 290 110 200 020 
115 295 025 205 295 115 205 025 
120 300 030 210 300 120 210 030 
125 305 035 215 305 125 215 035 
130 310 040 220 310 130 220 040 
135 315 045 225 315 135 225 045 
140 320 050 230 320 140 230 050 
145 325 055 235 325 145 235 055 
150 330 060 240 330 150 240 060 
155 335 065 245 335 155 245 065 
160 340 070 250 340 160 250 070 
165 345 075 255 345 165 255 075 
170 350 080 260 350 170 260 080 
175 355 085 265 355 175 265 085 
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R - 1 1 - R 
R - 3 3 - R 

 

R - 2 2 - R 
1 - 2 2 - 1 
3 - 2 2- 3 

  0.20   0.20   0.28   

0.25 0.25 0.35 

  0.30   0.30   0.42   

0.35 0.35 0.49 

  0.40   0.40   0.57   

0.45 0.45 0.64 

0.50 0.50 0.71 

0.55 0.55 0.78 

0.60 0.60 0.85 

0.65 0.65 0.92 

0.70 0.70 0.99 

0.75 0.75 1.06 

  0.80   0.80   1.13   

0.85 0.85 1.20 

0.90 0.90 1.27 

0.95 0.95 1.34 

1.00 1.00 1.41 

1.05 1.05 1.48 

1.10 1.10 1.56 

1.15 1.15 1.63 

1.20 1.20 1.70 

1.25 1.25 1.77 

1.30 1.30 1.84 

1.35 1.35 1.91 

1.40 1.40 1.98 

1.45 1.45 2.05 

  1.50   1.50   2.12   

 

 

T1 
 

T2 
 

T3 

  0.96   1.76   2.72   

1.20 2.20 3.40 

  1.44   2.64   4.08   

1.68 3.08 4.76 

  1.94   3.54   5.48   

2.18 3.98 6.16 

2.42 4.42 6.84 

2.66 4.86 7.52 

2.90 5.30 8.20 

3.14 5.74 8.88 

3.38 6.18 9.56 

3.62 6.62 10.24 

  3.86   7.06   10.92   

4.10 7.50 11.60 

4.34 7.94 12.28 

4.58 8.38 12.96 

4.82 8.82 13.64 

5.06 9.26 14.32 

5.32 9.72 15.04 

5.56 10.16 15.72 

5.80 10.60 16.40 

6.04 11.04 17.08 

6.28 11.48 17.76 

6.52 11.92 18.44 

6.76 12.36 19.12 

7.00 12.80 19.80 

  7.24   13.24   20.48   

 

2 

45, 90, 45 Triangular course with start finish in the middle of the beat. 
 

 
R, the reference point, 
is the middle of the starting 
line. 
For projecting its location use 

wind axis minus 90° and half 1
 

starting line length 
 
 
 
 
 
 
 
 
 
 

S P    Finish  S S 
F P      Start   F S 

 
 
 
 
 
 
 
 
 
 
 
 

3 
 

 
 
 
 
 

T1 Start – 1 – 2 – 3 – Finish 

T2 Start – 1 – 2 – 3 – 1 -  3 - Finish 

T3 Start – 1 – 2 – 3 – 1 – 3 – 1 – 2 - 3 Finish 
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45, 90, 45 Triangular Course  Used for OK Worlds 2010 
Start 0.1 NM downwind of mark 3/4 and Finish 0.1 NM above Mark 1 

Course 
Axis 

 

Angles in Degrees  Course 
Axis 

 

Angle in Degrees 

Start to 
1 

 

 
1 to 3 

 

 
3 to 2 

 

 
2 to 3 

 

 
1 to 2 

 

 
2 to 1 

Start 
(Finish) 

to 
 

Pin (FP) 

Pin (FP) 
 

to Start 

(Finish) 

Start to 
1 

 

 
1 to 3 

 

 
3 to 2 

 

 
2 to 3 

 

 
1 to 2 

 

 
2 to 1 

Start 
(Finish) 

to 
 

Pin (FP) 

Pin (FP) 
 

to Start 

(Finish) 
3 /4 to 1 3 /4 to 1 
3 /4 to 
Finish 

3 /4 to 
Finish 

000 180 315 135 225 045 270 090 180 000 135 315 045 225 090 270 
005 185 320 140 230 050 275 095 185 005 140 320 050 230 095 275 
010 190 325 145 235 055 280 100 190 010 145 325 055 235 100 280 
015 195 330 150 240 060 285 105 195 015 150 330 060 240 105 285 
020 200 335 155 245 065 290 110 200 020 155 335 065 245 110 290 
025 205 340 160 250 070 295 115 205 025 160 340 070 250 115 295 
030 210 345 165 255 075 300 120 210 030 165 345 075 255 120 300 
035 215 350 170 260 080 305 125 215 035 170 350 080 260 125 305 
040 220 355 175 265 085 310 130 220 040 175 355 085 265 130 310 
045 225 000 180 270 090 315 135 225 045 180 000 090 270 135 315 
050 230 005 185 275 095 320 140 230 050 185 005 095 275 140 320 
055 235 010 190 280 100 325 145 235 055 190 010 100 280 145 325 
060 240 015 195 285 105 330 150 240 060 195 015 105 285 150 330 
065 245 020 200 290 110 335 155 245 065 200 020 110 290 155 335 
070 250 025 205 295 115 340 160 250 070 205 025 115 295 160 340 
075 255 030 210 300 120 345 165 255 075 210 030 120 300 165 345 
080 260 035 215 305 125 350 170 260 080 215 035 125 305 170 350 
085 265 040 220 310 130 355 175 265 085 220 040 130 310 175 355 
090 270 045 225 315 135 000 180 270 090 225 045 135 315 180 000 
095 275 050 230 320 140 005 185 275 095 230 050 140 320 185 005 
100 280 055 235 325 145 010 190 280 100 235 055 145 325 190 010 
105 285 060 240 330 150 015 195 285 105 240 060 150 330 195 015 
110 290 065 245 335 155 020 200 290 110 245 065 155 335 200 020 
115 295 070 250 340 160 025 205 295 115 250 070 160 340 205 025 
120 300 075 255 345 165 030 210 300 120 255 075 165 345 210 030 
125 305 080 260 350 170 035 215 305 125 260 080 170 350 215 035 
130 310 085 265 355 175 040 220 310 130 265 085 175 355 220 040 
135 315 090 270 000 180 045 225 315 135 270 090 180 000 225 045 
140 320 095 275 005 185 050 230 320 140 275 095 185 005 230 050 
145 325 100 280 010 190 055 235 325 145 280 100 190 010 235 055 
150 330 105 285 015 195 060 240 330 150 285 105 195 015 240 060 
155 335 110 290 020 200 065 245 335 155 290 110 200 020 245 065 
160 340 115 295 025 205 070 250 340 160 295 115 205 025 250 070 
165 345 120 300 030 210 075 255 345 165 300 120 210 030 255 075 
170 350 125 305 035 215 080 260 350 170 305 125 215 035 260 080 
175 355 130 310 040 220 085 265 355 175 310 130 220 040 265 085 
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Leg lengths  
 

Total Course 
Distance 3 to 1 

1 to 3 
3 to 2 
2 to 3 

1 to 2 
2 to 1 

Finish to 
3 

0.4 0.28 0.28 0.5 2.36 
0.45 0.32 0.32 0.55 2.64 
0.5 0.35 0.35 0.6 2.9 

0.55 0.39 0.39 0.65 3.18 
0.6 0.42 0.42 0.7 3.44 

0.65 0.46 0.46 0.75 3.72 
0.7 0.49 0.49 0.8 3.98 

0.75 0.53 0.53 0.85 4.26 
0.8 0.57 0.57 0.9 4.54 

0.85 0.6 0.6 0.95 4.8 
0.9 0.64 0.64 1 5.08 

0.95 0.67 0.67 1.05 5.34 
1 0.71 0.71 1.1 5.62 

1.05 0.74 0.74 1.15 5.88 
1.1 0.78 0.78 1.2 6.16 

1.15 0.81 0.81 1.25 6.42 
1.2 0.85 0.85 1.3 6.7 

1.25 0.88 0.88 1.35 6.96 
1.3 0.92 0.92 1.4 7.24 

1.35 0.95 0.95 1.45 7.5 
1.4 0.99 0.99 1.5 7.78 

1.45 1.03 1.03 1.55 8.06 
1.5 1.06 1.06 1.6 8.32 

1.55 1.1 1.1 1.65 8.6 
1.6 1.13 1.13 1.7 8.86 

1.65 1.17 1.17 1.75 9.14 
1.7 1.2 1.2 1.8 9.4 

1.75 1.24 1.24 1.85 9.68 
1.8 1.27 1.27 1.9 9.94 

1.85 1.31 1.31 1.95 10.22 
1.9 1.34 1.34 2 10.48 

1.95 1.38 1.38 2.05 10.76 
2 1.41 1.41 2.1 11.02 

 

45, 90, 45 Triangular Course Used for OK Worlds 2010 
Start 0.1 NM downwind of mark 3/4 and Finish 0.1 NM above Mark 1 

 
 

Wind 

 

 
 
 
 

Finish 

 

 

1a 
1 

 
 
 
 
 
 
0.1 nt ni 

 
 
 

 

45









2 
 
 
 
 
 
 
 
 

 
Reference Point for 

Laying the course 

 

 
 
 

3 4 
0.1 nt mi 

 
 

Start 

 

 

Course 

 
Start – 1 – 1a – 2 – 3 – 1 – 1a – 3/4 – Finish 



 

45, 90, 45 Triangular Course 
Start/Finish 0.05 NM downwind of mark 3 or Finish 0.05 NM upwind of Mark 1 

 
Course Axis Angles ind degrees  Course Axis Angles ind degrees 

3 to 1 1 to  3 3 to 2 2 to 3 1 to 2 2 to 1 Signal to Pin Pin to Signal  3 to 1 1 to  3 3 to 2 2 to 3 1 to 2 2 to 1 Signal to Pin Pin to Signal 
000 180 315 135 225 045 270 090 180 000 135 315 045 225 090 270 
005 185 320 140 230 050 275 095 185 005 140 320 050 230 095 275 
010 190 325 145 235 055 280 100 190 010 145 325 055 235 100 280 
015 195 330 150 240 060 285 105 195 015 150 330 060 240 105 285 
020 200 335 155 245 065 290 110 200 020 155 335 065 245 110 290 
025 205 340 160 250 070 295 115 205 025 160 340 070 250 115 295 
030 210 345 165 255 075 300 120 210 030 165 345 075 255 120 300 
035 215 350 170 260 080 305 125 215 035 170 350 080 260 125 305 
040 220 355 175 265 085 310 130 220 040 175 355 085 265 130 310 
045 225 000 180 270 090 315 135 225 045 180 000 090 270 135 315 
050 230 005 185 275 095 320 140 230 050 185 005 095 275 140 320 
055 235 010 190 280 100 325 145 235 055 190 010 100 280 145 325 
060 240 015 195 285 105 330 150 240 060 195 015 105 285 150 330 
065 245 020 200 290 110 335 155 245 065 200 020 110 290 155 335 
070 250 025 205 295 115 340 160 250 070 205 025 115 295 160 340 
075 255 030 210 300 120 345 165 255 075 210 030 120 300 165 345 
080 260 035 215 305 125 350 170 260 080 215 035 125 305 170 350 
085 265 040 220 310 130 355 175 265 085 220 040 130 310 175 355 
090 270 045 225 315 135 000 180 270 090 225 045 135 315 180 000 
095 275 050 230 320 140 005 185 275 095 230 050 140 320 185 005 
100 280 055 235 325 145 010 190 280 100 235 055 145 325 190 010 
105 285 060 240 330 150 015 195 285 105 240 060 150 330 195 015 
110 290 065 245 335 155 020 200 290 110 245 065 155 335 200 020 
115 295 070 250 340 160 025 205 295 115 250 070 160 340 205 025 
120 300 075 255 345 165 030 210 300 120 255 075 165 345 210 030 
125 305 080 260 350 170 035 215 305 125 260 080 170 350 215 035 
130 310 085 265 355 175 040 220 310 130 265 085 175 355 220 040 
135 315 090 270 000 180 045 225 315 135 270 090 180 000 225 045 
140 320 095 275 005 185 050 230 320 140 275 095 185 005 230 050 
145 325 100 280 010 190 055 235 325 145 280 100 190 010 235 055 
150 330 105 285 015 195 060 240 330 150 285 105 195 015 240 060 
155 335 110 290 020 200 065 245 335 155 290 110 200 020 245 065 
160 340 115 295 025 205 070 250 340 160 295 115 205 025 250 070 
165 345 120 300 030 210 075 255 345 165 300 120 210 030 255 075 
170 350 125 305 035 215 080 260 350 170 305 125 215 035 260 080 
175 355 130 310 040 220 085 265 355 175 310 130 220 040 265 085 

 

 
 
 

45, 90, 45 Triangular Course 
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Leg lengths 
3 to 1 3 to 2 

2 to 3 
1 to 2 

1 to 3 2 to 1 
0.30 0.21 0.21 
0.35 0.25 0.25 
0.40 0.28 0.28 
0.45 0.32 0.32 
0.50 0.35 0.35 
0.55 0.39 0.39 
0.60 0.42 0.42 
0.65 0.46 0.46 
0.70 0.49 0.49 
0.75 0.53 0.53 
0.80 0.57 0.57 
0.85 0.60 0.60 
0.90 0.64 0.64 
0.95 0.67 0.67 
1.00 0.71 0.71 
1.05 0.74 0.74 
1.10 0.78 0.78 
1.15 0.81 0.81 
1.20 0.85 0.85 
1.25 0.88 0.88 
1.30 0.92 0.92 
1.35 0.95 0.95 
1.40 0.99 0.99 
1.45 1.03 1.03 
1.50 1.06 1.06 

 

Course Distances 
TL2 TL3 TL4 TW2 TW3 TW4 

1.42 2.02 2.74 1.12 1.72 2.44 
1.65 2.35 3.20 1.30 2.00 2.85 
1.86 2.66 3.62 1.46 2.26 3.22 
2.09 2.99 4.08 1.64 2.54 3.63 
2.30 3.30 4.50 1.80 2.80 4.00 
2.53 3.63 4.96 1.98 3.08 4.41 
2.74 3.94 5.38 2.14 3.34 4.78 
2.97 4.27 5.84 2.32 3.62 5.19 
3.18 4.58 6.26 2.48 3.88 5.56 
3.41 4.91 6.72 2.66 4.16 5.97 
3.64 5.24 7.18 2.84 4.44 6.38 
3.85 5.55 7.60 3.00 4.70 6.75 
4.08 5.88 8.06 3.18 4.98 7.16 
4.29 6.19 8.48 3.34 5.24 7.53 
4.52 6.52 8.94 3.52 5.52 7.94 
4.73 6.83 9.36 3.68 5.78 8.31 
4.96 7.16 9.82 3.86 6.06 8.72 
5.17 7.47 10.24 4.02 6.32 9.09 
5.40 7.80 10.70 4.20 6.60 9.50 
5.61 8.11 11.12 4.36 6.86 9.87 
5.84 8.44 11.58 4.54 7.14 10.28 
6.05 8.75 12.00 4.70 7.40 10.65 
6.28 9.08 12.46 4.88 7.68 11.06 
6.51 9.41 12.92 5.06 7.96 11.47 
6.72 9.72 13.34 5.22 8.22 11.84 

 

Start/Finish (TL) 0.05 NM downwind of mark 3s/3p or Finish (TW) 0.05 NM upwind of Mark 1 
 

 

Wind 
Finish 

 
 

1 

 

 
0.05 nt ni 

 

 
 
 
 

45




2 

 
 
 
 
 
 
 
 
 
 
 
 
 

3s  3p 
 
 

0.05 nt mi 
 

Start 

 
 
 

TW2  Start – 1 – 2 – 3s – Finish (Upwind) 

TW3  Start – 1 – 2 – 3s – 1  – 3s/3p – Finish (Upwind) 

TW4  Start – 1 – 2 – 3s – 1 – 3s/3p – 1 – 2 – 3s – Finish (Upwind) 

TL2  Start – 1 – 2 – 3s – 1 – Finish (Downwind) 

TL3  Start – 1 – 2 – 3s – 1 – 3s/3p – 1 – Finish (Downwind) 

TL4  Start – 1 – 2 – 3s –1– 3s/34p –1 – 2 – 3s – 1 – Finish (Downwind) 

 

Reference Point for laying the course 

is the middle of the Mark 3s/3p gate 
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Course 
Axis 

 

1 - 
Reference 

 

2 - 
Reference 

 
1 - 2 

 
2 - 1 

 

3 - 
Reference 

 

Reference 
- 3 

 

Signal 
- Pin 

 

Pin - 
Signal 

180 000 300 060 240 240 060 090 270 
185 005 305 065 245 245 065 095 275 
190 010 310 070 250 250 070 100 280 
195 015 315 075 255 255 075 105 285 
200 020 320 080 260 260 080 110 290 
205 025 325 085 265 265 085 115 295 
210 030 330 090 270 270 090 120 300 
215 035 335 095 275 275 095 125 305 
220 040 340 100 280 280 100 130 310 
225 045 345 105 285 285 105 135 315 
230 050 350 110 290 290 110 140 320 
235 055 355 115 295 295 115 145 325 
240 060 0 120 300 300 120 150 330 
245 065 5 125 305 305 125 155 335 
250 070 10 130 310 310 130 160 340 
255 075 15 135 315 315 135 165 345 
260 080 20 140 320 320 140 170 350 
265 085 25 145 325 325 145 175 355 
270 090 30 150 330 330 150 180 000 
275 095 35 155 335 335 155 185 005 
280 100 40 160 340 340 160 190 010 
285 105 45 165 345 345 165 195 015 
290 110 50 170 350 350 170 200 020 
295 115 55 175 355 355 175 205 025 
300 120 60 180 000 000 180 210 030 
305 125 65 185 005 005 185 215 035 
310 130 70 190 010 010 190 220 040 
315 135 75 195 015 015 195 225 045 
320 140 80 200 020 020 200 230 050 
325 145 85 205 025 025 205 235 055 
330 150 90 210 030 030 210 240 060 
335 155 95 215 035 035 215 245 065 
340 160 100 220 040 040 220 250 070 
345 165 105 225 045 045 225 255 075 
350 170 110 230 050 050 230 260 080 
355 175 115 235 055 055 235 265 085 

 

Optimist Course 60, 120 interior angles - Finish laid 50 m from Mark 2 on the inside of the course. 
 

Course 
Axis 

 

1 - 
Reference 

 

2 - 
Reference 

 
1 - 2 

 
2 - 1 

 

3 - 
Reference 

 

Reference 
- 3 

 

Signal 
- Pin 

 

Pin - 
Signal 

000 180 120 240 060 060 240 270 090 
005 185 125 245 065 065 245 275 095 
010 190 130 250 070 070 250 280 100 
015 195 135 255 075 075 255 285 105 
020 200 140 260 080 080 260 290 110 
025 205 145 265 085 085 265 295 115 
030 210 150 270 090 090 270 300 120 
035 215 155 275 095 095 275 305 125 
040 220 160 280 100 100 280 310 130 
045 225 165 285 105 105 285 315 135 
050 230 170 290 110 110 290 320 140 
055 235 175 295 115 115 295 325 145 
060 240 180 300 120 120 300 330 150 
065 245 185 305 125 125 305 335 155 
070 250 190 310 130 130 310 340 160 
075 255 195 315 135 135 315 345 165 
080 260 200 320 140 140 320 350 170 
085 265 205 325 145 145 325 355 175 
090 270 210 330 150 150 330 000 180 
095 275 215 335 155 155 335 005 185 
100 280 220 340 160 160 340 010 190 
105 285 225 345 165 165 345 015 195 
110 290 230 350 170 170 350 020 200 
115 295 235 355 175 175 355 025 205 
120 300 240 000 180 180 000 030 210 
125 305 245 005 185 185 005 035 215 
130 310 250 010 190 190 010 040 220 
135 315 255 015 195 195 015 045 225 
140 320 260 020 200 200 020 050 230 
145 325 265 025 205 205 025 055 235 
150 330 270 030 210 210 030 060 240 
155 335 275 035 215 215 035 065 245 
160 340 280 040 220 220 040 070 250 
165 345 285 045 225 225 045 075 255 
170 350 290 050 230 230 050 080 260 
175 355 295 055 235 235 055 085 265 
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Leg Lengths   

Course 
Distance Reference 

– 1 
Reference 

– 2 
Reference 

– 3 
1 – 2 
2 - 3 

3 - 
Finish 

0.2 0.2 0.2 0.2 0.17 0.77 
0.25 0.25 0.25 0.25 0.22 0.97 
0.3 0.3 0.3 0.3 0.27 1.17 

0.35 0.35 0.35 0.35 0.32 1.37 
0.4 0.4 0.4 0.4 0.37 1.57 

0.45 0.45 0.45 0.45 0.42 1.77 
0.5 0.5 0.5 0.5 0.47 1.97 

0.55 0.55 0.55 0.55 0.52 2.17 
0.6 0.6 0.6 0.6 0.57 2.37 

0.65 0.65 0.65 0.65 0.62 2.57 
0.7 0.7 0.7 0.7 0.67 2.77 

0.75 0.75 0.75 0.75 0.72 2.97 
0.8 0.8 0.8 0.8 0.77 3.17 

0.85 0.85 0.85 0.85 0.82 3.37 
0.9 0.9 0.9 0.9 0.87 3.57 

0.95 0.95 0.95 0.95 0.92 3.77 
1 1 1 1 0.97 3.97 

 
Course IOD 

Start – 1 – 2 – 3s/3p – Finish 

 

Optimist Course 60, 120 Interior Angles. Equal Leg lengths 
 

 

1 
 

Wind 
 

 
 
 

60








2 
 
 
 

Finish 
 

 
 
 
 

Reference Point for 
laying the course is 

the middle of the 
starting line 

 
 

Start 

 
 
 
 

 

 
 

 
 
 
 

3s 3p 
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Table - Determining the Reference Position 
 

4s 4p 
 
 

Reference Point 
 
 
 
 

 SP 

0.05 nm D A
 

 
 
 

Starting Line 
SS 

 

Starting Line Length (D) Signal 
Boat to Reference 

Angle(A) 
to subtract from Length Length (Nt mi) 

80 0.04 0.05 23 
90 0.05 0.06 26 
100 0.05 0.06 28 
110 0.06 0.06 31 
120 0.06 0.06 33 
130 0.07 0.06 35 
140 0.08 0.06 37 
150 0.08 0.06 39 
160 0.09 0.07 41 
170 0.09 0.07 43 
180 0.1 0.07 44 
190 0.1 0.07 46 
200 0.11 0.07 47 
210 0.11 0.08 49 
220 0.12 0.08 50 
230 0.12 0.08 51 
240 0.13 0.08 52 
250 0.13 0.08 53 
260 0.14 0.09 55 
270 0.15 0.09 56 
280 0.15 0.09 57 
290 0.16 0.09 57 
300 0.16 0.1 58 
310 0.17 0.1 59 
320 0.17 0.1 60 
330 0.18 0.1 61 
340 0.18 0.1 61 
350 0.19 0.11 62 
360 0.19 0.11 63 
370 0.2 0.11 63 
380 0.21 0.11 64 
390 0.21 0.12 65 
400 0.22 0.12 65 
410 0.22 0.12 66 
420 0.23 0.12 66 
430 0.23 0.13 67 
440 0.24 0.13 67 
450 0.24 0.13 68 
460 0.25 0.13 68 
470 0.25 0.14 68 
480 0.26 0.14 69 
490 0.26 0.14 69 
500 0.27 0.14 70 
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