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INTRODUCTION 
 
This is the sixth edition of The Laser 5000 Class 
Association Handbook, an official publication for the 
5000 Class sailboat. As this edition has been some 
significant time in coming, there are several changes 
and are highlighted in the body of the text. Any subse-
quent amendments or changes to policy, constitution, 
class rules and by-laws will be published in the official 
newsletter of the class, and posted on the Class 
Website, When written, The 5000 Times is published 
by the International Office of the Laser 5000 Class 
Association and is distributed free of charge to 
members via the District offices. 
 
Taff Owens  
Chairman. August 2011 
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ADMINISTRATION AND WORLD COUNCIL 
 
The Class Association is responsible for the 
administration of the Class and operates 
under an International Constitution with the 
principle aims to provide a medium of 
exchange of information about the 5000 and to 
promote racing between members of the 
Association. The governing body is the World 
Council and for ease of administration, the 
organisation is divided into Districts for each 
country or geographical area in which 5000 
owners are situated. The organisation is run by 
volunteers and receives advice from members 
of the Advisory Council, who are repre-
sentatives of the equipment suppliers and 
designers. 
 
WORLD COUNCIL MEMBERS 
 
Chairman Taff Owens 

Benton Cottage, Llangwm, 
Haverfordwest, Pembrokeshire 
SA62 4HH, Wales 
 
Tel     +44 (0)1437 890850 
Mob   +44 (0)7967 049885 
Email richard@taffo.f9.co.uk 

 
Chief Measurer TBA   
 
.. .plus a representative from each District. 
 
ADVISORY COUNCIL MEMBERS  
 
The official representative of the equipment 
suppliers as nominated by the Laser 5000 
Class Association, currently  
 

Northampton Sailboats: 
Unit D Spinney View,  
Stonecircle Road 
Northampton,  
Northamptonshire NN3 8RF 
United Kingdom  
 
Tel  +44 (0)845 3100 300 

 
Designers' Representative 

Derek Clark 
27 West Street, Titchfield, 
Farham, Hampshire 
P014 4DH. England 
Tel     +441329842085 

INTERNATIONAL OFFICE 
 
Benton Cottage,  
Llangwm, 
Haverfordwest,  
Pembrokeshire  
SA62 4HH, Wales 
 
 
WEB SITE 
 
www.Laser5000.org 
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RIGGING AND TUNING YOUR 5000 
Setting up the boat by Derek Clark 
 
INTRODUCTION 
This introductory guide is intended as a brief 
summary of how to quickly and easily rig the 5000 plus 
some basic advice on sailing techniques.  The guide is 
divided into four sections: 
 
1.   Rigging the mast 
2.   Rigging the trapeze wires and kicker (vang) 
3,   Righting moment and weight equalisation 
4,   Rigging the sails 
 
1      RIGGING THE MAST  
 
Stepping the mast  
The easiest method lo step the mast is as follows: 
Leave the boat secured lo the trailer and attached to the 
car tow hitch. Alternatively, sit someone on the bow to 
prevent it from lifting. 
Pick up the mast and place it with the sail track 
pointing downwards on the 5000 with the heel/tenon 
over the mast step and the topmast beyond the 
transom.  Using a short length of line tie the kicker eye 
to the aft most cross bolt 
on the mast step leaving about a two inch (50 
millimetre) gap between them. 
Next attach the shrouds 3 holes from the top of the 
chainplates. This is a good medium position to start 
from. 
 
With the inner end of the gennaker halyard attached 
securely in the boat, attach the outer end to the bow 
eye. Clear Cunningham and kicker lines to the aft side 

of the mast step. 
 
Standing in the boat, near the mainsheet jammer, lift 
the mast and walking forward raise it about the heel 
into a vertical position.  Check that the tenon of the 
mast is fully engaged into the mast step between the 
cross bolts and that both bolts are visible fore and aft of 
the mast. 
 
Pull up the slack in the gennaker halyard and cleat off. 
As a temporary forestay before the genoa is hoisted, 
take a trapeze wire around the shrouds and attach the 
trapeze ring lo the bow eye with a line and take up the 
slack on the trapeze adjuster. 
 
Attaching the Lowers  
The Lowers are attached to the mast lo pass behind 
the Morrison wires.  Take care that the "T" terminals are 
properly seated in their backing plates on the mast.  It’s 
very important to have the lowers in the correct range. 
Too little tension gives inadequate support to the mast, 
too much can invert the mast.  Ideally, the lowers 
should control the lower mast bend from virtually 
straight to a curve consistent with the overall mast 
bend.  
 
Setting the Morrison wires  
The Morrison wires prevent the mast from inverting 
downwind and promote mast bend for light airs.  Apply 
tension to the wires by bending the mast using the main 
halyard attached to the Cunningham eye on the mast. 
With no mainsail set and the rig tension on, there 
should be approximately 125 millimetres (five inches) of 
mast bend measured between the main halyard and 
the spreaders. 
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2.   RIGGING THE TRAPEZE WIRES AND 
KICKER (VANG) 
 
Trapeze Wires  
Apart from the trapeze wire acting as a temporary 
forestay, attach the other trapeze wires to the elastic 
retractors taking care to ensure that the wires are not 
twisted.  
 
Kicker (Vang)  
The bottom block of the kicker can now be attached to 
the kicker eye on the mast.  The rest of the system 
should then be rigged in the manner shown in the 
rigging diagrams in the Class Measurement Rules. 
When de-rigging, it is only necessary to undo the lower 
kicker block from the mast; the other blocks and lines 
need not be detached. 
 
3 POWER EQUALISATION 
 
Measuring your Weight and Righting 
Moment 
 
The Class Measurement Rules detail the measurement 
of combined helm and crew weight and righting 
moment.  It should be noted that test measurements 
are often carried out at the end of races organised by 
the Class Association and that when taking part in 
handicap events, you should be able to demonstrate to 
other competitors that you have abided by the Class 
Measurement Rules in respect of rack settings and 

ballast weights.  When setting the racks and 
determining the amount of ballast weights to carry, 
measurements taken before the race should take into 
account the effect of potential loss of body fluids and 
take up of water by clothing and equipment.  If in doubt, 
safely margins should be built into rack settings and 
amounts of ballast weight carried.  For example set the 
rack one position in from the maximum setting given by 
the Rack Chart.  
 
Setting the Racks  
Once the rack position has been determined, the racks 
should be pulled out to the appropriate setting. When 
inserting the pins into the racks, check that they pass 
into the internal sliding tube correctly. This is best 
done by trying to pull the rack out once the pins have 
been inserted. Tape the pins into place using 
insulating tape wrapped right around the tube. This 
will slop them falling out and prevent lines from 
catching. Note that the first hole nearest the centre-
line is counted as position 0 in the Rack Chart.   
 
Loading the Ballast Weights 
 
The Ballast Weights are in the form of lead coated in 
plastic and come in three sizes; 1, 3 and 9 kilograms.  
The weights are held under the aluminium retaining bar 
on the centre spine of the boat between the gennaker 
control cleats and the mainsheet cleat. 
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4      RIGGING THE SAILS  
 
The Genoa 
The 2:1 genoa halyard reduces the compression 
loads on the mast but care must be taken when 
raising the genoa to prevent the natural tendency 
for the wire to throw twists into the halyard above 
the swivel.  The ring encircling the external 
gennaker halyard above the spreader and the moving 
part of the halyard help reduce the chance of twisting.  
Additionally, lightly taping both parts of the upper swivel 
also helps.  This tape is then broken when the genoa is 
first furled. 
Once the genoa is hoisted, attach the 3:1 purchase 
system to the loop in the wire halyard.  Make sure the 
rope tail of the halyard is not trapped between the wire 
and hook.  Tension the 3:1 to give a reading of 30 on a 
Superspars Professional Rig tension gauge, then furl 
the sail. Coil up the halyard and place in the pocket on 
the underside of the gennaker bag. The genoa sheets 
are set up to give a 2:1 purchase, thread the sheet from 
the cleat platform through the deflection block on the 
genoa track up through the clew cringle and back to 
the eye on the track slider.  Repeat for the opposite 
side, giving a continuous sheet arrangement.  A good 
average setting for the tracks is to have two holes 
showing in front of them.  
Finally, return the trapeze wire acting as a temporary 
forestay to its normal position. 
 

 
 
The Gennaker 
 
Imagine the gennaker as a flying jib and you can't 
go wrong!  Attach the tack line and then the 
sheets. The sheets are the same as for a jib in 
that they pass behind the luff of the gennaker not 
around the front.  However they do pass ahead of 
the genoa luff!  The halyard is attached to the 
head last. The tack-line has a knot in it to act as a 

safety when the gennaker is detached.  Make 
sure that with the pole right out the knot is just at 
the pole end. The tack-line is adjusted at its 
inboard end at the deck eye.  Tie the gennaker 
as close to the knot as possible.  The sail is 
stuffed into the bag outside the genoa sheets 
The gennaker halyard lake up elastic runs from 
the aft pole support through the block 200 
millimetre in from the outboard end of the pole, 
back into the boat and is attached to a floating 
block through which passes the gennaker 
halyard. 
 
The Mainsail  
The battens must be secure in their pockets. 
FAILURE TO MAINTAIN TENSION CAN 
RESULT IN DAMAGE TO THE MAINSAIL.  The 
two parts of the batten fastening line both pass 
from their tied side through the batten end.  One 
end passes up through the grommet on the sail, 
the other down through the same grommet.  
Tension is applied and a reef knot tied as tightly 
as possible. 
 
Having checked the battens, slide the webbing at 
the clew of the mainsail over the aft end of the 
boom; thread the out-haul through the clew 
cringle and secure into the boom notch with the 
knot inside the boom.  Ease the outhaul to its 
fullest extent.  Standing inside the boat place the 
plastic slides at the tack and Cunningham into 
the "T" track on the aft side of the mast. 
Check the 2:1 halyard is untwisted.  Shackle the 
halyard to the head of the sail, feed the bolt rope 
into the feeder and sail track and carefully hoist 
the sail ensuring that the halyard is running 
alongside the aluminium cleat and not through it, 
and the trapeze wires are not caught on the 
mainsail battens at the leech. 
When the sail is pulled right to the top of the 
mast, apply extra tension to the halyard and 
place it in the cleat.  Coil up the halyard and 
place in the pocket on the underside of the 
gennaker bag. 
 
The cunningham may be connected to the 
centre point of the genoa sheets enabling the 
crew to adjust the cunningham at all times.  This 
control affects the leech tension in the top 3rd of 
the sail. The more cunningham applied the more 
open the top of the leech becomes, which is 
necessary when sailing upwind in strong winds. 
Thread the line as shown in measurement 
diagram 3.  
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5     BASIC SAILING TECHNIQUES 
How to get sailing by Paul Brotherton.
By now, most readers of this handbook will have 
realised that 5000 sailing is very different to sailing 
the types of boat that have previously available. 
This realisation is a very important one.  If, for 
instance, the opposite attitude is taken — "I'm a 
sailing superstar and I know everything there is to 
know about sailing," then sadly a frustrating period 
will follow.  If a more positive "This is new, I'm a 
beginner" altitude is adopted the pleasure of 
learning and refining a new style of sailing will be 
simply irresistible. 
I was fortunate enough to be part of the 
development team for The 5000, and therefore 
had plenty of hours sailing where we were able to 
try different techniques and make many mistakes. 
The following pointers may help you to avoid the 
swims and steepen the learning curve. 
Under no circumstances should you sit 
down whilst performing a manoeuvre.  Most 
boats we have sailed before have been "sit-in" 
type boats.  The new boats, particularly the 5000, 
are the "stand-on" skiff variety, the trick is in the 
initial manoeuvre of coming in off the trapeze, the 
temptation is to unclip the trapeze wire and take a 
seat while you organise yourself for the next tack 
or gybe.  Far better is to use the momentum 
gained from the swing-in to flick yourself onto your 
feel.  This is helped by pushing with your back leg 
at the same time as curling up your stomach 
muscles sit-up style. 

 
Try to perform all manoeuvres at speed. This 

requires confidence, determination and a certain 
amount of stupidity.  Crew, particularly the neat 
and tidy ones, will initially find this difficult to 
accept as there is almost no time at all to prepare. 
However, the benefits will quickly become 
apparent. 
5000 sailing is similar to windsurfing in that speed 
makes things far easier.  It is therefore important 
not to spend loo much time on the preparation of 
a manoeuvre. I do not mean psychological 
preparation, I mean the "swing in off The trapeze, 
sort yourself out" type preparation.  If you do insist 
in coming in off the wire, sitting down and sorting 
your sheets out, there will be a consequent loss of 
speed.  When this happens, one mistake and the 
pressure in the rig will be too great to control and 
the boat will gracefully but irretrievably tip onto her 
side.  It is amazing how much falling around and 
general sloppy crew work you can get away with if 
you tack or gybe at full speed.  Again, swing in, 
stand up and immediately follow through into the 
manoeuvre. Try not to worry if the tiller or sheets 
are in the wrong hands, or if you are slightly off 
balance, just go! 
After a while you will be confident enough to 
progress from swinging in to jumping in from the 
rack and beginning to alter course simultaneously. 
The same techniques are true for both the 
crew as well as the helm.  As the swing turns 
into a jump, the initial part of the tack or gybe can 
become quicker, and then timing becomes more 
important.  A reasonable guide is to begin your 
swing or jump as the weight comes off the windward 
side.  You'll know when you've left it too late as you 
won't be able to swing in as the boat will be going 
away from you! 
Once you are in the centre of the boat focus solely 
on grabbing the new sheet. Try to avoid watching 
the boat.  When the new sheet is in your hand you 
can focus on the trapeze wire and the necessary 
footwork that will get you trapezing as quickly as 
possible.  Once hooked up and flat out, trim the 
sail to its correct position. The tips and guides set 
out above are by no means comprehensive, or for 
that matter final, but should arm you with a few 
basic ideas to help you overcome the initial big 
differences of sailing a 5000. 



 
 

 
8 

6     MANOUEVRES Launching 
With the genoa furled and the main hoisted, slide the 
boat off the trolley in the water. 
CREW - Hold the rack on the upwind side and balance 
the boat. 
HELM - Jump in over the rear of the boat and place the 
daggerboard in the slot.  Feed the genoa furling line 
though its cleat lo ensure it will unfurl cleanly, then get 
control of the main and tiller with the rudder half down.  
The crew can then jump in and lower the board and 
unfurl the genoa as required.  Gel the rudder down 
when possible be careful not to load up the rudder 
when if is not fully down.  Steer only gently until it is 
lowered. 
 
Tacking 
CREW - Wait for the boat to start to tack, and as the 
power comes out of the sails, stand up on the rack using 
the handle, and unclip from the wire.  Un-cleat the jib 
and walk into the centre of the boat.  Pick up the new 
sheet at the deal, and turning as you move, grab the 
trapeze handle.  Sheet the jib in as you move out on the 
wire, and deal if slightly looser than normal.  With the 
sheet cleated, your all hand can now be used lo hook 
yourself on, after which the jib can be gradually drawn 
in to its normal position  
HELM - Step in to the boat, standing up as you go in.  
Ease your body as you move, take your mainsheet 
hand behind your back and grab the tiller.  Your new 
forward hand can now come round the front of your 
body and take the main-sheet.  This hand is then used 
to hook yourself on, and you can walk back wards out 
onto the rack sheeting in as you go. 
 
Hoisting the Gennaker 
HELM - Bear away and keep the boat as upright as 
possible.  If you are able to sail deep enough, hoist the 
halyard while the crew pulls out the pole. If you need to 
sail too tight for this, or more control is needed, the 
crew hoists the halyard and pulls out the pole (... relax!)  
CREW - Check the halyard is forward of the spreaders 
before the hoist and the "flick flock" is down. If the helm 
is hoisting the gennaker, stay on the wire as the boat 
bears away, moving aft on the rack and slowly easing 
the genoa to keep the bows up.  As the helm starts to 
hoist, jump into the boat, staying on the windward side, 
and pull the pole out. 
If the helm is not hoisting, pull all the halyard up first, 
then pull out the pole.  Quickly grab the sheet before 

too much of it smokes out though the block, jump out on 
the trapeze and go!  
 
Gybing 
HELM - Pre-set the genoa sheet on the new side, and 
release the cleat on the old side, keeping the genoa 
sheets aft of the gennaker sheets.  Sail into the gybe 
with maximum speed and gybe the mainsail. 
CREW - As the boat bears away, use your front hand 
on the handle to pull yourself up on the rack, and 
unhook as you walk into the boat.  "Walk" your hands in 
on the sheet to prevent it being eased by you moving in 
to the boat.  Then as the main gybes, give a small lug 
on the old sheet and drop it.  Quickly pick up the new 
sheet and set the gennaker on the new side. 
HELM - Luff the boat out of the gybe and get out on the 
wire lo balance the pressure in the sails.  This will also 
flick the mainsail battens on to the new side.  Steer the 
boat onto the fastest course as the crew joins you on 
the wire.  
 
Gybe drop 
Coming in to a port rounding buoy on starboard, you 
will execute a gybe drop, where the gennaker is 
dropped as the boat luffs out of the gybe. 
CREW - Move into the boat as you would for a normal 
gybe, but sheet in the gennaker.  Open the bag and 
grab the clew of the gennaker.  Release the pole and 
halyard cleats and raise the "flick flock" to preven them 
re-cleating (a piece of elastic through the body of the 
"flick flock" and lied around the halyard and pole line 
raises it automatically.)  Quickly grab several armfuls of 
the gennaker, and then before it gets unwieldy, stuff the 
lot into the bag.  Continue feeding the foot and the leech 
into the bag together until the gennaker is stowed.  
Close the bag and lower the "flick flock." It may be 
necessary to sheet the genoa in at some point in these 
proceedings.  
HELM - Keep the boat downwind for as long as 
possible as the kite is much more difficult to pack when 
the boat has luffed onto a reach.  
 
Windward drop 
When approaching a port rounding leeward mark on 
port, the kite must be dropped lo windward, CREW - 
Pull the windward gennaker sheet and release the old 
sheet and pull the clew round to windward, and then 
continue as for a gybe drop. 
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Capsizing 
 
An important technique lo perfect whilst learning. Get at 
least one of you onto the daggerboard as quickly as 
possible. Righting lines are fitted to the underside of the 
gunwale to aid your balance. Ensure that the genoa is 
un-cleated, and in high winds ease the kicker before 
righting the boat. If you have capsized with the kite up, 
let go the halyard and pole line and drag it out of the 
water on to the upper side of the boat with the sheet.  
As the boat comes up, quick work is required getting in 
to the boat and getting it under control again.  
 
Light weather 
 
CREW - In light winds the crew can tack and gybe 
forward of the mast to keep the weight forward and the 
wetted area down. 
 
Above all, have fun, and if you are having a problem, 
ask someone who's been doing it for a while, they've 
probably been there too. 
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CONSTITUTION OF THE LASER 5000 
CLASS ASSOCIATION 
 
1 TITLE 
 
1.1 The full title of the Class Association 
shall be the “THE LASER 5000 CLASS 
ASSOCIATION”  
 
2 OBJECTIVES 
 
2.1   The objectives of the Class 
Association are: 
 
·  to provide a medium of exchange of 

information among 5000 sailors 
throughout the world and to enhance the 
enjoyment of these sailboats; 

·  to promote and develop 5000 racing in all 
countries; 

·  to maintain the 5000 as a strict one 
design class of sailboat; and 

·  to generally encourage and foster the 
enjoyment of the sporting and recreational 
aspects of sailing. 

 
3 JURISDICTION AND 
ORGANISATION 
 
3.1 The Class Association shall have the 
sole and only authority over any matter of 
any nature affecting the 5000 throughout the 
world, and its powers shall be vested in and 
carried out by the elected officers of the 
World Council, Regional and District 
Associations as provided in this Constitution 
and By-Laws, but subject to and in 
accordance with the General Rules and By-
Laws of ISAF. 
 
4 WORLD COUNCIL 
 
4.1 The World Council shall be 
comprised of the elected Chairman of each 
Regional or District Association (see 
paragraph 8) from time to time holding office, 
the immediate past President of the World 
Council, the Executive Secretary (see 
paragraph 5), the Chief Measurer (see 

paragraph 6) and the two members of the 
Advisory Council (see paragraph 7). 
 
4.2 The Executive Secretary and 
members of the Advisory Council shall be 
entitled to attend and speak at all World 
Council meetings but they may not vole. 
 
4.3 The World Council shall elect from 
amongst themselves, the President and 
Vice-President of the Class Association who 
shall hold office until their successors are 
elected to office. 
 
4 4 The World Council shall meet from 
time to time at the request of the President or 
three other members of the World Council 
and in any case no less than once every 
twelve months at a venue to be agreed by the 
President.  No meeting shall be valid unless 
a quorum shall be present and that at least 
fourteen days notice of the meeting and the 
business to be conducted thereat shall have 
been given to all members of the World 
Council unless all members shall have 
waived this notice period. 
 
4.5 At meetings of the World Council, one 
third of the elected members shall form a 
quorum and decisions shall be reached by a 
majority of votes of those present, each 
elected member (excluding the Executive 
Secretary and members of the Advisory 
Council) having one vole and the President a 
casting vole in the event of there being no 
majority. 
 
4.6 The World Council may appoint 
additional officers to perform duties or carry 
out special projects as may from time to time 
be determined and they shall hold office for 
such term as is necessary. 
 
5 EXECUTIVE SECRETARY 
 
5.1 The Executive Secretary of the World 
Council shall be appointed by the members 
of the World Council and shall hold office for 
such term and upon such conditions as the 
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World Council shall decide.  He/she shall be 
situated at the International Office of the 
Class Association and shall be responsible 
for the management of all the business of the 
Class Association, subject to and in 
accordance with the Constitution and the 
direction of the World Council and including: 
liaison between the Class Association, the 
ISAF and all other sailing authorities; the 
coordination of all inter-Regional activities; 
liaison  between the membership, District 
Measurers and the Chief Measurer; 
organisation of World Championships and 
general advice and assistance to the 
Regional and District Associations. 
 
6 CHIEF MEASURER 
 
6.1 The Chief Measurer shall be a Full 
Member of the Class Association appointed 
by the elected members of The World 
Council.  He/she shall hold office for such 
term and upon such conditions as the World 
Council shall decide.  The Chief Measurer 
shall rule on all questions and challenges 
relating lo the Class Measurement Rules 
and shall issue interpretations thereof 
deemed necessary by him/her.  All such 
interpretations shall be binding until 
approved, rejected or modified by decision of 
the World Council, duly published to the 
members of the Class Association. 
 
7 ADVISORY COUNCIL 
 
7.1  One person nominated by the 
official equipment suppliers nominated 
by the Laser 5000 Class Association  and 
one person nominated by Warsash 5000 
Limited shall constitute the Advisory Council.  
The Advisory Council shall assist and co-
operate with the World Council in the 
carrying out of their responsibilities. 
 
8 REGIONAL AND DISTRICT 
ASSOCIATIONS 
 
8.1 The World Council may as and when it 
deems it convenient for the administration of 

the affairs of the Class Association form 
Regional and District Associations.  The World 
Council shall have power to approve, 
amalgamate or disband Regional and District 
Associations.  Each Regional or District 
Association shall elect a committee which shall 
consist of a Chairman, Vice Chairman, 
Secretary, Treasurer and Measurer who must 
all be Full or Associate members of the Class 
Association.  Each Regional or District 
Association shall manage those affairs of the 
Class Association which may be delegated to 
it by the World Council. 
 
9 MEMBERSHIP AND VOTING 
RIGHTS 
 
9.1 The following classes of membership 
shall be recognised: 
 

a. Full Membership 
b. Associate Membership. 
 

9.2 Full membership of The Class 
Association shall be open to any owner of a 
5000, or in the case of joint owners to not 
more than one of them, or in the case of a 
5000 owned by an organisation, to the 
nominated representative of that 
organisation. 
 
9.3 Associate Membership shall be open 
to any joint owner of a 5000 not being a Full 
Member or to any individuals or 
organisations interested in the 5000. 
 
9.4 Both Full Members and Associate 
Members hall be bound by this Constitution. 
 
9.5 A member of the Class Association, 
hall, ipso facto, belong to the District 
Association for the area in which he/she 
normally sails, even though such a place 
may not be his/her permanent residence; but 
such a member, for  valid reason and with 
the approval of the District Association in 
which he/she normally sails and the District 
Association in which he/she has permanent 
residence may select instead to belong to 
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the District Association for the area in which 
he/she has permanent residence. 
 
9.6 Each Full Member shall be entitled to 
one vote on a General Meeting of his/her 
District Association.  Associate Members 
shall be entitled to attend and speak at a 
General Meeting of his/her District 
Association, but shall not be entitled to vote. 
 
10 SUSPENSION FROM MEMBERSHIP 
 
10.1 A member of the Class Association 
may be suspended by the World Council, on 
the recommendation of a District 
Association, for gross violation of the 
Constitution and By-Laws, for committing 
and unlawful act in relation to the Class 
Association or one of its members, or for any 
conduct contrary to the interests of the Class 
Association.  The duration of the suspension 
shall be fixed by the World Council but may 
not exceed two years and a suspended 
member shall, during such period be 
precluded from racing or enjoying any other 
rights of membership.  A Regional or District 
Association Officer may be removed from 
office by The World Council for a wilful and 
unjustifiable act of commission or omission 
detrimental to the Class Association or its 
members. 
 
11 APPEALS TO THE WORLD 
COUNCIL 
 
11.1 Any dispute arising in relation to 
Fleets, Districts, Regions, eligibility to race, 
the interpretation of this Constitution and By-
Laws or similar matter, other than any 
dispute as to the interpretation of the Racing 
Rules of Sailing or any protest within the juris-
diction of a race committee, may be referred, 
together with all relevant facts, to the World 
Council whose decision shall be final and 
binding. 
 
12 BY-LAWS 
 
12.1    The World Council may make By-Laws 

for the purpose of carrying out the objects of 
this Constitution. 
 
13 AMENDMENTS TO THIS 
CONSTITUTION 
 
13.1   This Constitution shall only be amended 
by the World Council, where at least two 
thirds of the Regional and District 
Associations have approved the proposed 
amendment at a General Meeting provided 
not less than fourteen days notice of such 
proposed amendment has been given in 
each case.  
 
13.2   Proposed amendments to the 
Constitution shall be submitted for the vote 
of each Region or District:  
 

a) by direction of the World 
Council; or 
 
b) by direction of the Executive 
Secretary where notice of motion 
signed by at least twenty Full 
Members has been submitted to, and 
approved by, a Regional or District 
Association. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
13 

CLASS MEASUREMENT RULES BY-
LAWS 
 
1 INTRODUCTION 
 
1.1 The 5000 was created as a strict one-
design dinghy where the true test when raced 
is between crews and not boats and 
equipment.  The fundamental objective of 
these 5000 Class Rules (“the Rules”) is to 
ensure that the strict one-design concept it 
maintained. 
 
1.2 The English text of the Rules shall 
govern. 
 
2 FUNDAMENTAL RULES 
 
2.1 The 5000 shall be raced only with hull, 
mast, boom, racks, spinnaker pole, sails, 
battens, centreboard, rudder system, tiller, 
fittings, equipment, standing and running 
rigging conforming to these Rules.  No 
additions, alterations and repairs may be 
made to the hull, mast, boom, racks, 
spinnaker pole, sails, battens, centreboard, 
rudder system, tiller, fittings, equipment 
(including location), standing and running 
rigging supplied by the licensed Builder (see 
paragraph 3) except when such an addition, 
alteration or repair is specifically authorised by 
these Rules (see paragraph 4).  Replacement 
of the hull, mast, boom, racks, spinnaker pole, 
sails, battens, centreboard, rudder system, 
tiller, fittings, equipment, standing and running 
rigging shall only be from parts supplied by a 
licensed Builder unless such replacement 
from another supplier is specifically authorised 
by these Rules (see paragraph 4). 
 
3 DEFINITION OF BUILDERS AND 
HULL AND MAINSAIL IDENTIFICATION 
 
3.1 The Builder and supplier of  the 
Laser  5000 and associated equipment  
shall be only those approved by the 
Laser 5000 Association .  Each shall have 
a Builder’s hull identification incorporating 
the boat’s sail number fixed in the rear of the 

cockpit. 
 
4 PERMITTED REPLACEMENTS, 
ADDITIONS, ALTERATIONS AND 
REPAIRS 
 
4.1 In accordance with the strict one-
design concept and the Fundamental Rules, 
no significant advantage should be obtained 
from an permanent replacement, addition, 
alternation and repair and the permitted 
replacement, additions, alterations and 
repairs described in paragraphs 4.2 to 4.7 
are subject to this overriding limitation. 
 
4.2 The following may be replaced by any 
similar function from any supplier: 
a. Trapeze complete, including wire , 
handles, cleats and rings 
b. Foot loops and non-slip material 
(maximum thickness 5 millimetres) 
c. Tiller Extension 
d. Method of retaining rudder stock to 
boat 
e. Shackles, swivels and pins 
f. Flick-flock mechanism to prevent 
spinnaker lines from jamming 
g. Spinnaker sheet ratchet turning blocks 
 
4.3 The following may be replaced by 
any similar type and function from any 
supplier: 
a. Cam cleats 
b. Blocks 
c. Mainsheet, Cunningham and Kicking 
 strap (vang) swivel bases 
d. Running Rigging, except the jib 

halyard, with any of different length or 
diameter except that the spinnaker 
sheets shall be not less than 8 
millimetres in diameter.  Aramid or 
high modulus fibres are permitted.  

e. Standing rigging and the jib halyard 
with wire of the same or greater 
diameter than that supplied by the 
Licensed Equipment supplier  with 
the exception of the trapeze wire 
where high modulus fibres may be 
used . 
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4.4 The following additions and 
alterations are permitted and may include 
parts which can be obtained from any 
supplier: 
 
a. Non slip material (maximum 

thickness 5 millimetres) may be 
added anywhere on decks or racks. 

b. Additional foot loops may be fixed to 
the racks or gunwales to a maximum 
total of five each side. 

c. The use of flexible adhesive tape and 
shockcord to prevent snagging of 
sale, sheets and line is unrestricted 
but shall not modify the effective 
sheeting of any sail, nor the intended 
purpose of any equipment. 

d. The kicking strap (vang), main sheet, 
jib sheet and Cunningham purchases 
may be reduced. 

e. An additional purchase may be 
incorporated into the mainsheet 
system maximum velocity ratio 5:1) 
and the spinnaker sheet system 
(maximum velocity ratio 2:1) using 
the additional sheet attachment 
points.  Extra blocks may be used to 
facilitate these additional purchases. 

f. The method of attaching sheets to jib 
 and spinnaker is unrestricted. 
g. The taper on the trailing edge of the 

foils may be refinished to a maximum 
of 75 millimetres from the trailing 
edge. Surface refinishing (but not fair-
ing) of foils is permitted provided the 
original shape, thickness and 
characteristics are not altered 

h. A compass may be fitted to the 
 mast  
i. Calibration marks of any kind are 
 permitted 
j. Any design of mechanical wind 
 indication devices are permitted 
k. A lining material (maximum thickness-

one millimetre) may be fitted to the 
inside of the front spinnaker pole 
support 

I. Wedges may be fitted under cam 

 cleats 
m. Control lines may be ended in a loop 

to form handles which may be bound 
with flexible adhesive tape and plastic 
balls can be attached to any running 
rigging 

n. A soft bearing material (e.g. velcro) 
may be fixed with adhesive to the 
inside of the centreboard case 

o. A towing rope may be attached to the 
 bow eye 
p. Any additional equipment required for 

safety purposes may be fitted or 
carried provided it is not used in 
contravention of these Rules 

q. Clips, ties or bags to secure safety or 
 other equipment are permitted 
r. Drainage holes may be drilled in the 

mast heel plug and tape and sealant 
used to slow the ingress of water to 
the mast section 

s. The spinnaker bag closure line 
rigging is unrestricted and can 
incorporate additional rope and 
shockcord only 

t. A ring may be placed on the jib and 
spinnaker halyard for the purpose of 
preventing the jib halyard from 
twisting 

u. Trapeze handles, cleats and rings 
may be replaced and helm's trapeze 
handles added 

v. For the purposes of advertising and 
subject to rule 8.3, adhesive stickers, 
paintings and drawings may be 
affixed to the surface of the sails.  For 
advertisements on the gennaker, an 
advertising panel made from sailcloth 
equivalent to that used in the 
construction of the sail may be sewn 
to the gennaker below the horizontal 
seam of the sail and may be inserted 
into the gennaker (i.e. material 
removed from behind it). The inserted 
panel should not be larger than 2.5 
metres in area, or closer than 0.75 
square metres to any edge, or closer 
than 0.2 metres from the horizontal 
centre seam and should not change 
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the aerofoil shape of the sail 
w. The Cunningham line may be led to 

cleat 5107 via block 5108 and block 
5109 and the vang led to cleat 5308 
via block 5307 (see diagrams 1 and 
3). 

 
4.5 Repairs and preventive maintenance 
to hull, mast, boom, racks, spinnaker pole, 
sails, battens, centreboard, rudder system, 
tiller, fittings, equipment, standing rigging 
and running rigging may be carried out 
without violation of these Rules provided 
such repairs are made in such a way that 
the essential shape characteristics or 
function of the original are not affected. 
 
4.6 Preventative maintenance shall 
include the replacement of fastenings with 
alternatives provided that the equipment is 
replaced in The original position and in 
accordance with these Rules where relevant. 
 
4.7 Waxing and polishing of the hull is 
permitted but sanding is not allowed unless 
for the purposes of a repair.  Complete 
sanding and refinishing of the hull with the 
intention or effect to lighten the hull or 
improve the performance, finish or shape is 
not permitted, but nothing shall prohibit the 
repainting of a hull which requires 
refinishing. 
 
5     MEASUREMENT 
 
5.1 The Laser  5000 shall conform to 
these Rules.  All the equipment listed in the 
Equipment List included in Appendix 1 shall 
be carried in the position as supplied by the 
Builder and the 5000 shall be rigged in 
accordance with the Rigging Diagrams in 
Appendix 1.  In the case of a measurement 
dispute not explicitly covered by these Rules, 
the procedure set out in paragraph 5.2 shall 
be adopted. 
 
5.2  A sample of 5 sailboats or, if 
appropriate, a sample of 5 items, not the 
subject of the measurement dispute, shall be 

taken and measured using identical 
techniques.  The dimensions of the disputed 
sailboat or item shall be compared to the 
measurements taken from the sample and if 
the sailboat or item is outside the maximum 
or minimum dimensions obtained from the 
sample, the matter together with details of 
the measurement methods and any other 
relevant information shall be referred to the 
Chief Measurer of the Class Association 
whose decision shall be final and binding on 
all parties. 
 
5.3 In the event of a dispute alleging non 
compliance with these Rules, the matter, 
together with any relevant information shall 
be referred to the Chief Measurer of the 
Class Association whose decision shall be 
final and binding on all parties. 
 
6      WEIGHT AND RIGHTING MOMENT 
EQUALISATION 
 
6.1 It is the responsibility of the helm and 
crew to comply with the following 
requirements whilst racing: 
 
6.1.1 The combined weight of the helm and 
crew (CW) plus the Ballast Weights and 
intermediate rack tubes, if fitted, shall be not 
less than 170 kilograms.   
 
6.1.2 The maximum Rack Settings shall be 
determined from the Rack Chart in Appendix 
3 based on the CW and the combined 
righting moment (CRM) of the helm and crew. 
 
6.1.3 The total weight of all clothing and 
equipment worn by the helm or crew shall not 
exceed 12 kilograms each weighed in 
accordance with Rule 43 “Competitor 
Clothing and Equipment” of the Racing Rules 
of Sailing. 
 
6.1.4 No clothing and equipment of the helm 
and crew shall be worn with the specific 
feature of adding weight by water absorption 
or holding water in pockets, compartments, 
containers or any other method. 
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6.2 The CW shall be determined by 
adding together the individual weights of the 
helm and crew each individual weight being 
rounded to the nearest whole kilogram. 
 
6.3 The CRM shall be determined be 
adding together the individual righting 
moments of the helm and crew, measured 
with arms folded across the chest and legs 
straight in accordance with the example 
illustrated in Appendix 2.  Each individual 
righting moment shall be rounded to the 
nearest whole kilogram meter. 
 
6.4 Ballast Weights shall be securely fitted 
on the centre line between the Cunningham 
and kicking strap (Vang) cleats using lead 
weight supplied by the Builder. 
 
6.5 Ballast Weights and Rack Settings 
shall not be adjusted from the time the 
sailboat is launched until fifteen minutes after 
the sailboat has come ashore or once the 
Chief Measurer or District Measurer (or one 
of his appointed assistants) has completed a 
measurement check. 
 
6.6 Any helm and crew may be required to 
demonstrate their compliance with the Weight 
and Righting Moment Equalisation Rules 
when requested to do so by the Chief 
Measurer, the District Measurer (or one of his 
appointed assistants), another competitor or 
the race committee.  Check weight and 
righting moment measurements are to be 
undertaken whilst wearing the sailing clothing 
and personal equipment worn and carried on 
board during the preceding race.  The helm 
and crew shall be immediately advised of 
their CW and CRM and, if they wish,  may 
immediately request a re-measurement.  The 
helm and crew are to ensure that their re-
measurement takes place within five minutes 
of their request.  No items of clothing and 
equipment may be added to removed for the 
re-measurement. 
 
6.7 Where a helm and crew have 

completed a race and not retired, and 
subsequently it has been determined that 
they may have failed to comply with the 
Weight and Righting Moment Equalisation 
Rules, they shall be disqualified.  Where the 
Chief Measurer or District Measurer (or one 
of his appointed assistants) considers the 
breach of the Weight and Righting Moment 
Equalisation Rules to have been significant 
and deliberate, he shall issue a written 
warning to the helm and crew.  A second 
occurrence within a period of one year will 
result in the helm and crew being suspended 
from membership of the Class Association 
and the matter being reported to the 
appropriate National Sailing Authority. 
 
6.8 With the advance agreement in writing 
of the District Chairman, the weight limit 
specified in paragraph 6.1.1 and the Rack 
Settings contained in the Rack Chart in 
Appendix 3 may be amended for certain 
sanctioned events.  Where Weight and 
Righting Moment Equalisation Rules are so 
amended, the sailing instructions shall 
contain the amendments to the weight limit 
and Rack Chart. 
 
7      SAILING REQUIREMENTS 
 
7.1    The 5000 shall be raced with two 
persons aboard. 
 
7.2  The helm and crew shall not race a 
5000 unless they comply with paragraph 6 
of these Rules. 
 
7.3  No person is permitted to race a 5000 
in any Fleet, inter Fleet, District or other 
sanctioned event unless the owner, or a 
joint owner, or a nominated representative 
of an organisation owning the 5000 is a 
current Full Member and either the helm or 
crew is a current Full or Associate Member 
of the Class Association. 
 
7.4 Only one mainsail, one jib and one 
spinnaker shall be used for each series of 
races unless a sail is damaged beyond 
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repair or damaged to the extent that it 
cannot be repaired before the start of the 
next race in the series in which case a 
replacement sail may be used.  For the 
purposes of this rule, a series is deemed to 
be two or more individual races to be sailed 
within a period of 10 consecutive days or 
less which count towards an overall points 
total. 
 
7.5 Whilst racing, the 5000 shall be 
rigged in accordance with The Equipment 
and Rigging Diagrams contained in 
Appendix 1, or as varied by rule 4 and shall 
carry all equipment and rigging included in 
those diagrams. 
 
7.6 Sail numbers shall be displayed on 
the mainsail on the fourth panel from the top 
with National letters placed in front of the 
sail numbers. 
 
8 RACING RULES OF SAILING  
 
8.1 Rule 51,”Moving Ballast” shall not 
apply. 
 
8.2 Rule 50.2, “Spinnaker Poles and 
Whisker Poles” shall not apply. 
 
8.3 The Class Association may 
prescribe rules and restrictions toRule 80 
“Advertising” of the Racing Rules of 
Sailing, Associated RYA Guidelines and 
Appendix 1 to ISAF Rule 20.  
 

 

 
 
9 AMENDMENTS 
 
9.1 Amendments to these Rules shall be 
approved by each of the World Council; and 
at least two thirds of the membership replying 
to the International Office of the Class in 
response to a postal vote published by the 
International Office of the Class.  Only those 
postal votes retuned to the International 
Office within six months from the date of 
publication of the rule change shall be valid. 
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APPENDIX 1 EQUIPMENT AND RIGGING DIAGRAMS 
 
INDEX 
 
Title      Contents 
 
Equipment Reference Index  List of equipment 
Equipment Position Diagram  Position of equipment on hull 
Diagram I     Mainsheet, Kicking Strap and Clew Outhaul rigging 
Diagram 2     Jib Sheet and Spinnaker Sheet rigging 
Diagram 3     Main Halyard and Cunningham rigging 
Diagram 4     Jib Halyard and Furler rigging 
Diagram 5     Spinnaker Halyard rigging 
Diagram 6     Spinnaker Boom Outhaul and Spinnaker Bag   
      open/close line 
Diagram 7     Trapeze Retractors rigging 
Diagram 8     Standing rigging 
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APPENDIX 1 
EQUIPMENT REFERENCE INDEX 
 
Part No. Description 
5101 Bridle eye- starboard side 
5102 Bridle eye - port side 
5103 Mainsheet lower block 
5104 Mainsheet forward boom block 
5105 Mainsheet aft boom block 
5106 Mainsheet swivel, block and cam cleat 
5107 Kicking strap (Vang) swivel and cam cleat 
5108 Kicking strap aft lead block 
5109 Kicking strap mast step block 
5110 Kicking strap double block 
5111 Kicking strap mast block 
5112 Kicking strap mast step eye 
5113 Kicking strap cascade block one 
5114 Kicking strap cascade block two 
5115 Clew outhauI/spinnaker bag line boom forward 

end block and eye 
5116 Clew outhaul clam cleat 
5117 Clew outhaul boom internal block 
5118 Clew outhaul boom aft end block 
 
5201 Jib sheet track - starboard side 
5202 Jib sheet track block - starboard side 
5203 Jib sheet cleat bracket - starboard side 
5204 Jib sheet lead block - starboard side 
5205 Jib sheet cam cleat - starboard side 
5206 Jib sheet cam cleat - port side 
5207 Jib sheet lead block - port side 
5208 Jib sheet cleat bracket - port side 
5209 Jib sheet (rack block - port side 
5210 Jib sheet track-port side 
5211 Spinnaker sheet lead block boll eye - port side 
5212 Spinnaker sheet ratchet block attachment 

point - port side 
5213 Spinnaker sheet ratchet block attachment 

point - starboard side 
5214 Spinnaker sheet lead block bolt eye 

- starboard side 
 
5301 Main halyard lead block and eye 
5302 Main halyard clam deal 
5303 Main halyard head shackle 
5304 Cunningham mast track block 
5305 Cunningham floating becket block 
5306 Cunningham lead block - mast base 

starboard side 
5307 Cunningham lead block - mast base port side 
5308 Cunningham swivel and cam cleat 
 
5401 Jib halyard tensioner clam cleat 
5402 Jib halyard tensioner lead block one 
5403 Jib halyard tensioner lead block two 

 
5404 Jib halyard tensioner becket block 
5405 Jib halyard hook 
5406 Jib halyard top block 
5407 Jib halyard swivel 
5408 Jib furler 
5409 Jib furler bolt eye 
5410 Jib furler lead eye number 1 
5411 Jib furler lead eye number 2 
5412 Jib furler clam cleat 
 
5501 Spinnaker halyard dead end eye 
5502 Spinnaker halyard shockcord lazy return block 
5503 Spinnaker halyard shockcord pole end block 
5504 Spinnaker halyard lead eye 
5505 Spinnaker halyard aft lead block 
5506 Spinnaker halyard swivel lead block 
5507 Spinnaker halyard cam cleat 
5508 Spinnaker halyard forward lead 
5509 Spinnaker halyard mast foot block 
5510 Spinnaker halyard mast top block and eye 
 
5601 Spinnaker pole outhaul shockcord aft lead 

block eye 
5602 Spinnaker pole outhaul shockcord return 

lead block 
5603 Spinnaker pole outhaul aft lead block 
5604 Spinnaker pole outhaul central lead block eye 
5605 Spinnaker pole outhaul cam cleat 
5606 Spinnaker pole outhaul forward lead 
5607 Spinnaker pole outhaul bow lead block 
5608 Spinnaker bag line mast lead block 
5609 Spinnaker bag line clam cleat 
5610 Spinnaker bag line boom block 
 
5701 Helm trapeze shockcord block and 

eye - port side 
5702 Crew trapeze shockcord block and 

eye - port side 
5703 Helm trapeze shockcord lead eye - port side 
5704 Helm trapeze shockcord bow block 
5705 Crew trapeze shockcord bow block 
5706 Helm trapeze shockcord lead eye - 

starboard side 
5707 Crew trapeze shockcord block and eye - 

starboard side 
5708 Helm trapeze shockcord block and eye - 

starboard side 
 
5801 Shroud plate bolt eye - port side 
5802 Lowers chain plate - port side 
5803 Shroud chain plate - port side 
5804 Shroud plate bolt eye - starboard side 
5805 Lowers chain plate - starboard side 
5806 Shroud chain plate - starboard side 
5807 Morrison wire bottle screw 



 
 

 
1-3 

APPENDIX 1 

Equipment Position Diagarm�
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APPENDIX I Diagram 1  
Mainsheet. Kicking Strap (Vang) and Clew Outhaul 
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APPENDIX I Diagram 2  
Jib Sheet and Spinnaker Sheet
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APPENDIX 1 Diagram 3  
Main Halyard 
and 

Cunningham�
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APPENDIX I Diagram 4  
Jib Halyard and Furler 

�
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APPENDIX I Diagram 5 
Spinnaker Halyard  
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APPENDIX I Diagram 6  
Spinnaker Pole Outhaul Spinnaker Bag Open/Close Line 
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�
APPENDIX I Diagram 7  

Trapeze Retractors 

�
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APPENDIX I Diagram 8  
Standing Rigging 

�
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WEIGHT AND RIGHTING MOMENT 
MEASUREMENT 
 
Equal Leverage - Equal Weight 
 
To equalise the leverage and weight of each boat / crew the following method is used: 
Each of the two crew members, in their chosen sailing gear, is measured twice. 

For leverage by lying on the board;  
In the example above, the scale reading of 41kgs, multiplied by the lever arm of two metres gives a 
leverage of 82 kgm. 
 
 

 
In the example shown, the scale reads a weight of 74kgs. 
 
 
APPENDIX 3 
 
RACK CHART  
Notes on Rack Chart: 
Combined helm and crew weight is measured in kilograms. Combined helm and crew righting 
moment is measured in kilogram metres. 
The Rack Chart numbers correspond to the pin hole selling on the racks for the maximum setting 
allowed:  
0 being the innermost setting 
13 being the outermost setting  
XXX being illegal 
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130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 209 210

135 U13 U13 U13 U13 U13 U13 U13 U13 U13 U13 U13 13 13 13 13 13 13 13 12 12 12 12 12 12 12 11 11 11 11 11 11 10 10 10 10 10 10 10 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 6 6 6 6 6 6 6 5 5 5 5 5 5 5 4 4 4 4 4 4 4 3 3 135

136 U13 U13 U13 U13 U13 U13 U13 U13 U13 U13 13 13 13 13 13 13 12 12 12 12 12 12 12 11 11 11 11 11 11 11 10 10 10 10 10 10 10 9 9 9 9 9 9 9 8 8 8 8 8 8 7 7 7 7 7 7 7 6 6 6 6 6 6 6 5 5 5 5 5 5 5 4 4 4 4 4 4 4 3 3 3 136

137 U13 U13 U13 U13 U13 U13 U13 U13 13 13 13 13 13 13 13 12 12 12 12 12 12 12 11 11 11 11 11 11 10 10 10 10 10 10 10 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 7 6 6 6 6 6 6 6 5 5 5 5 5 5 5 4 4 4 4 4 4 3 3 3 3 3 137

138 U13 U13 U13 U13 U13 U13 13 13 13 13 13 13 13 12 12 12 12 12 12 12 11 11 11 11 11 11 11 10 10 10 10 10 10 10 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 7 6 6 6 6 6 6 5 5 5 5 5 5 5 4 4 4 4 4 4 4 3 3 3 3 3 3 138

139 U13 U13 U13 U13 U13 13 13 13 13 13 13 13 12 12 12 12 12 12 12 11 11 11 11 11 11 10 10 10 10 10 10 10 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 7 6 6 6 6 6 6 6 5 5 5 5 5 5 5 4 4 4 4 4 4 4 3 3 3 3 3 3 3 139

140 U13 U13 U13 13 13 13 13 13 13 13 12 12 12 12 12 12 12 11 11 11 11 11 11 11 10 10 10 10 10 10 10 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 7 6 6 6 6 6 6 6 5 5 5 5 5 5 5 4 4 4 4 4 4 4 3 3 3 3 3 3 3 2 140

141 U13 13 13 13 13 13 13 13 12 12 12 12 12 12 12 11 11 11 11 11 11 11 11 10 10 10 10 10 10 10 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 7 6 6 6 6 6 6 6 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 2 2 141

142 13 13 13 13 13 13 13 12 12 12 12 12 12 12 11 11 11 11 11 11 11 10 10 10 10 10 10 10 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 2 2 2 142

143 13 13 13 13 13 12 12 12 12 12 12 12 11 11 11 11 11 11 11 11 10 10 10 10 10 10 10 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 7 6 6 6 6 6 6 6 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 2 2 2 2 143

144 13 13 13 13 12 12 12 12 12 12 12 11 11 11 11 11 11 11 10 10 10 10 10 10 10 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 7 6 6 6 6 6 6 6 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 2 2 2 2 2 144

145 13 13 12 12 12 12 12 12 12 11 11 11 11 11 11 11 11 10 10 10 10 10 10 10 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 145

146 13 12 12 12 12 12 12 12 11 11 11 11 11 11 11 10 10 10 10 10 10 10 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 146

147 12 12 12 12 12 12 11 11 11 11 11 11 11 11 10 10 10 10 10 10 10 9 9 9 9 9 9 9 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 6 6 6 6 6 6 6 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 147

148 12 12 12 12 12 11 11 11 11 11 11 11 10 10 10 10 10 10 10 10 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 148

149 12 12 12 12 11 11 11 11 11 11 11 10 10 10 10 10 10 10 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 149

150 12 12 11 11 11 11 11 11 11 10 10 10 10 10 10 10 10 9 9 9 9 9 9 9 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 150

151 11 11 11 11 11 11 11 11 10 10 10 10 10 10 10 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 151

152 11 11 11 11 11 11 10 10 10 10 10 10 10 10 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 152

153 11 11 11 11 11 10 10 10 10 10 10 10 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 153

154 11 11 11 10 10 10 10 10 10 10 10 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 0 154

155 11 11 10 10 10 10 10 10 10 10 9 9 9 9 9 9 9 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 0 0 155

156 10 10 10 10 10 10 10 10 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 0 0 0 156

157 10 10 10 10 10 10 10 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 0 0 0 0 157

158 10 10 10 10 10 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 0 0 0 0 0 158

159 10 10 10 10 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 0 0 0 0 0 0 159

160 10 10 10 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 0 0 0 0 0 0 160

161 10 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 161

162 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 162

163 9 9 9 9 9 9 8 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 XXX 163

164 9 9 9 9 9 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 XXX XXX 164

165 9 9 9 9 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 XXX XXX XXX 165

166 9 9 8 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 XXX XXX XXX XXX 166

167 9 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX 167

168 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX 168

169 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX 169

170 8 8 8 8 8 7 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX XXX 170

171 8 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX XXX XXX 171

172 8 8 8 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 172

173 8 7 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 173

174 7 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 174

175 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 175

176 7 7 7 7 7 7 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 176

177 7 7 7 7 7 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 177

178 7 7 7 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 178

179 7 7 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 179

180 7 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 180

181 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 181

182 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 182

183 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 183

184 6 6 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 184

185 6 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 185

130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 209 210
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