International A Class
Measurement Procedure



Preamble

These notes document the method that has evolved in the
Gosport MYBC, GBR, under the guidance of John Smith who
the author of the original document on which this edited versic
IS based.

Grateful thanks are due to John for allowing us to evolve this
version.

Some of the photos used to illustrate the process are of free
sailing A Class boats.



References 1

The following documents are referred to in the slides

A A Class RulesiRSA International A Class rules
2018.

A ERS; Equipment Rules of Sailing 262320



References 2

The following documents will give valuable additional
Insight into the measurement process for the A Class a
well as for any other class.

A International Measurers Manug|published
by World Salling

A Guidance for Equipment Inspection (event
measurement); published by IRSA
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The process has been broken into a number of phase:

A Preparation

A Measurement (without any jigs)
A Hull measurement (in the tank)
A Hull measurement (in the dry jig)
A Other measurements

A Sail measurements




PREPARATION



A Prior preparation by the OWNER

Preparation- 1 presenting the boat focertification
measurement
1 By the boat A This is out of the control of the

owner/presenter of the boat

for measuring. official measurerexcept that it

should be in a ready to race
2 Bythe condition¢ feel free to reject any
measurer/measuring team. boat that is not .

Whilst it is possible for an A

Class boat to be measured by A Prior preparation by thefficial
an official measureracting
measurers

alone, the task will not only

bedeaS:%ﬂ budt can ge Chkecked A This requires that the necessary

and validated It undertaken . -

by a team of 2 (or more) equ_lpment, toc_)ls, jigs etc. are

official measurers avalilable and in good working order
and that the working space is clean

and comfortable.



Preparation- 2 A IRSA A Class Ruteslectronic or hard copy
Paperwork

IRSA A Class Rutes
electronic or hard copy

A Set of IRSA A Class Measurement Forms & Certificate

Print a blank Copy of (electronic copy for calculation and hard copy for
measurement forms to recording data). The page concerning sail sizes is shown
facilitate recording critical here.

measurements.

Pen and paper for
recording other data

A Pens/pencils for recording/marking.



b . 3 A Measuring tank adapted to facilitate
rePara lon- establishing the flotation waterplane
Equipment of the boat

A Scales for weighing the boat

B Thie i~ A Jigs to aid measurement of QBL,
VB i Is nota delinitve — geoahgard, draught etc
list of all the equipment

needed. A Steel tapes for taking measurements

A Vernier gauge and straight edge
There may well be suitable  ryles in lengths of 50 mm, 300 mm,
alternatives for some 600 mm & 1 metre.

stages of the process. _ _
A A selection of different colour
adhesive tapes (possibly including
some double sided)

A Some lead sheet or strip (for
possible use with double sided tape)



Measurements
(without any Jigs)



Weighing- 1

Weighing scales need to be of

sufficientresolutionto permit the
weight of the boat to be establishe
with confidence.

Scales that read the weight in
increments of 20 grams or better
have sufficientesolution.

Accuracys established by using |
calibration weights of a sufficientl |
highaccuracystandard. This is M1 .
or better.

The calibration weights are used before and after the boat weighing process to
establish what correction may be needed.

If using a support bracket (as illustrated) ensure the reading is zeroed AFTER
adding the support and BEFORE the boat is weighed.



Welighing- 2

Ensure the boat is
complete WITH all on
board rc equipment,
rigging, mast and booms
but WITHOUT sails.

Instead of sails there
should be 2 x 50 gram
weights placed one each
side of the mast in its
central position.




Welighing- 3
Riggingshallbe slack.

Themastshallbe upright.

If the mast box permits the
mast to travel fore and/or aft,
some form of very lightweight
restraint may be used to hold
the mast upright. As shown in
this photo the mast ram
steadies the mast forwards
and a length of elastic
maintains sufficient tension to
keep it upright.




Weighing- 4

A 20 gram or better
resolution of the scales is
needed to ensure the
021 GQa al Af
maximisedc this
optimisation is not really
the official measurefl a
but the owner will be
grateful and happier.

A boat found to be 12.75,
12.76, 12.77, 12.78 or
12.79 will be rounded up
to 12.8 kgs giving a larger
sall area.




Weighing- 5

This boat, with weight,
recorded as 12.8, could
weigh between 12.7 and
12.9 kg at an event and be
compliant with the IRSA A
Class rules.

C.10.1(a),H.6.3& H.6.4
apply. |

NB The tolerance is nots
that the owner may add
0.1 kg to the boat but to
allow for error in the
original and subsequent
weighing.




Weighing- 6

Had this boat weighed _
12.74 kg, for example, therge
rounding would mean a ‘
recorded weight of 12.7 kg

At an event the compliant
weight would then be 12.6 §
¢ 12.8 kg :

Please take the
opportunity to explain the
conseguences of this
rounding effect to the
owner.




Weighing- 7

Given that most boats take g
on some weight over time, £
a wise precaution for the
owner of a boat weighing,
say, 12.74 kg would be to
add 10 grams to increase
to 12.75 thus permitting
recording at 12.8.

The lead sheet mentioned
earlier as part of a

YSI &4dzZNBENXa S
be used to add weight to
the boat¢ ensure it is
bonded or fixed into the
hull somewhere.




Lower mast limit mark

Check that the upper edge
of the mast lower limit
markis in line with an
extension of where the
upper edge of thenain
boom sparcuts themast

On this boat theanastspar
IS not visible at this point sc
the lower limit markiis
placed on the fitting.

C.7.4 & F.3.3(b)(3) & J.10

Take and record the
following measurement:

Height from the deck to the
upper edge of thenast
lower limit mark.



Foretriangle height limit mark

Measure and record the
dimension from the deck
to the lower edge of the
foretriangleheightlimit
mark.

This dimension shall not
exceed 1625 mm.

See CR F.3.2




Mast upper limit mark

Measure and record the

dimension from the deck
to the lower edge of the

mast upper limit mark

This shall not exceed 2167
mm.

Here a timber gauge with a
mark at 2167 mm is used
as an aid to measurement.

F.3.2 & F.3.3(b) (1) & (2)




Mast deck limit marks 1

If the boat has been
presented with deckimit
marksfor the foretriangle and
mastthese dimensions can be
measured and recorded.

H4.1&H.5.11

NB Amain boom limit mark
Ad y2 f2y3ISNI N
measurement is found from
the mainsails.

Alternatively both the J and B
dimensions are found as
output from the
measurement process and
become information used for
specifying the sails.




Mast deck limit marks 2

The aft edge of the foretriangle deck
limit mark and the foremost edge of

the mastdecklimit mark are used for
measurement.

D.2.4(b)(3) & (4)

If the mastmay be moved fore and/or
aft there shall be 2 additiondiimit
marksat the foretriangle position and
mast position, placed at plus and
minus 13 mm intervals as shown here,
to show the limits of movement.

Limit marksare required to be long
enough to be clearly visible when the
boat is afloat.

2 KAT &G AG Aa y2i
responsibility afundamental
measurement it is good practice to
ensure that the owner understands
that the downward extension of the
KSIFRalAf fdzFF aKz2dZ R FlLff gAIKAY (GKS wYwwQ
mark corresponding to the relevant

mast position.



Hull measurements
(In the tank)



ldeal tank- 1

This tank has weirs set in fro
the extreme ends. Their
height, relative to the water
surface, is adjusted by wedge
under the tank

It is beneficial to smear a little
solid or liquid soap onto the
horizontal surfaces of the
weirs as this helps to break
the surface tension in the
water.

This precaution effectively
avoids any significant impact
of the meniscus on
measurements.



|deal tank- 2

A jig for measuring the
forward and aft overhangs
s illustrated here. A piece
2 F W Q asou
supported with an
adjustable length leg at its
outer end to ensure it is
level with a spirit level.

Iy SY3IAyYySSNO
L I OSR AY (K
readiness

It is ideal to have a similar
jig at both ends of the
tank.



|deal tank- 3

This tank has been configured
such that the weirs are

parallel in both planes and
0KS W' Q OKIyySt
shown attached at each end

via a small clamp.

Pulleys are shown in their
lowered position but are
adjustable to be used for a
line to draw the boat forwards
to the weir to measure the
forward overhang, and
backwards to measure the aft
overhang.




|deal tank- 4

The tank also has viewing
windows which can assist
with any underwater checking
routines (draught and rudder
or appendage clearance).




|deal tank-5

Pulleys are in the lowered
position but will be raised and
locked in place to facilitate
drawing a boat to the weir at
very slow pace without
handling, thus avoiding
rocking or undue hand
pressure.

An adjustable cranked mirror
facilitatesunderwater viewing
of the contact between hull
and weir. Be careful to
minimise water level
disturbance and compensate
for any loss.




Measurements taken with the boat afloat

Al ff WgSOUQ YSIF AdzZNBYSYVY I
and it is therefore essential that sufficient
time Is given to these stages, avoiding where
possible movement of the boat which might
iInfluence the measurements found.



Forward overhang 1

The tank is filled to just short of weir level before the
boat is placed in the tank, in measurement condition,
in order that any surplus water breaches the weir.

The boat is drawn forward so that the forward
flotation waterline length measurement point is
reached when the hulW { A #hé el @hder the
pulling power [weight] of 2 small plastic clothes pegs
and a length of line.

Iy Sy 3AySSNRA alj dz NB A 2
foremost point of the bow.

The drawingorward process is repeated a number o
times tofind the most repeatable position.

Adjust thepulley positionsvertically sahat the line
from the boat to the drawing pulley is parallel thee
waterplaneto avoidany upward or downward force.



Forward overhang 2

Care is needed to ensure that;i_e_; i
the underside of a bow, e
especially if it has a shallow |
profile, does not foul the TSR
channel holding the square.

Equally, if it becomes clear
that the boat has a very
slippery underside and there
IS the prospect that even
under the very light weight of
the plastic clothes pegs, the
bow (or stern) may ride up
the weir, an additional peg
might be used from the
opposite end to slow the
progress of boat movement.



Aft overhang

The principle and method are the
same as for the forward overhang
although, as can be seen from this
illustration, an additional jig,
comprising 75 mm wide stainless steel
plate, is suspended at water level in
contact with the weir.

This enables the measurer to check
and ensure that when the boat is
drawn backwards, the rudder does not
prevent a contact with the weir/water
level at the rear flotation waterline
length point. It also enables the
measurer to establish that the rudder
itself does not cut the flotation
waterline.

Alternatively rotate and/or drop the
rudder until it does not foul the weir
(and check it does not cut the
waterplanein its centralposition).

The plate here is made from 2 mm thick plate. A refinement is to reduce the thickness of the plate to
0.5 mm in the centre. The additional section protrudes 25 mm thus making the adjustment of any
calculations for the 6falsebd I ength of the tank v



Overall length- 1

Establishing the flotation
waterline length in this procedure
relies on deducting the forward
and aft overhangs lengths from
the overall length.

Care should be exercised if
attempting to measure overall
length using a steel tape measure.

A more accurate method is to
determine the overall length with
the boat floating in its
measurement trim.

¢CKS WFHFd aK2NITFIf €
here, has a ruler suspended at

water line level with a plate in

both horizontal and vertical

planes set at righatngle to the

rule zero datum point.




Overall length- 2

¢KS WI Fi

read from the rule at the weir.

The upper photo illustrates
0KS Wk ¥
during measurement of the A

YSI adzNRA y 3

forward overhang.

The lower photo simulates the
aAlbdzZ GA2Y 6KSNB

SEOSaaQ

As a further check, the same
method is adopted when
measuring the aft overhang to

Saidlof Aak
WF 2 NB I NR

AK2NIOTFI f

GKS WT2
SEO0SaaqQo




Measure Forward Overhang (FOH)

Measure Aft shortfall (ACL)

A spreadsheet is nateededfor this Measure Aft Overhang (AOH)

f [ ion.

undamentally simple calculation Measure Forward shortfall (FCL)

It does need thinking through as some If necessary measure Forward Excess (FXS) or Aft Excess

hulls, when drawn to the forward (AXS)

water line mark will have an aft and/or If not already known, measure length of tank between
F2NBI NR WaK2NUTE L Quelt( W) KS 6SANI 6KSNBI a

az2yYSsS t2y3ISNI Kdztta Attt KFEIGS 'y WSEOSaaQ

beyond the weir.

Measurements will be taken to Overall Length = FOH + FWACL

calculate the overall length in both Check with

conditions as a cross check.
Overall Length = AOH + FAECL

Overall length- 3

The water line length can then be
established by subtracting the sum of

the forward and aft overhangs from s thare is an excess rather than shortfall

the overall length.
Overall Length = FOH + FWL + AXS

FWL = flotation waterline length Check with

Overall Length = AOH + FWL + FXS



Measuring overall length
where there iIs aft and/or forward clearance

Fore (FOH) overhang
measured in normal
manner.
CL FOH
Aft clearance (ACL)
measured using

Tank Length . .
appropriate jig.

Aft overhang (AOH)
measured in normal
manner.

AOH FCL
Fore clearnace (FCL)
measured using

Tank Length i ,
appropriate jig.




Measuring overall length
where there iIs aft and/or forward excess

manner.
AXS

Tank Length (W)

Aft overhang
measured in normal
s manner.

Fore excess (FXS)

Tank Length (W) measured carefully




Establishing overall lengt

Where the forward and the aft waterline length measurement points on
the hull are determined directly, the following process works extremely

Place the boat on the dry measurement jig.

A

A Adjust the jig so that théorward and the aft waterline length
measurement pointgoincide with the virtual waterline endings.

A

A

Use a set square to project the extreme ends of the bow and stern
down onto thewaterplane

Measure the forward overhang, waterline length, aft overhang, and
overall length directly.



Flotation trim -1

In order to achieve an accurate
representation of the boat as it is
afloat when it is subsequently

L F OSR Ay GKS W
ySOSaalrNeE G2 Y
measurement trimattitude.

This can be achieved by placing a
3 legged spirit level at a firm and
known point on the hull. Adjust
the legs until level is achieved
laterally and longitudinally.

Remove the spirit level without
further adjusting the legs and the
measurement trimcan be

NB LINR2 RdzOSR Ay

(Remember where you placed the
level!)



Flotation trim - 2

A more sensitive method is to
use a light balsa beam with

two plastic adjustment

screws extended with 1 mm
diameter wires, to measure
the freeboards when afloat, :
port and starboard, near = _ il
midships. | | | |

The same attitude can then

be recreated on the dry jig a
a later stage.




Draught- 1

This illustration shows the
draught gauge in place in the
tank.

Set the gauge level using the
inbuilt spirit level and
subsequently adjust each side to
maintain the lateral beam in a
level condition.




Draught- 2

Run the boat slowly (using the
pulling weight of the clothes pegs
gives a very steady draw) fore and
aft adjusting the level equally
each side until the lowest point of
the keel kisses the gauge.

Check to ensure that the rudder
(or any other appendage) will
clear the gauge.




Draught- 3

Remove the boat from the
tank and place a straight and
rigid beam from weir to weir.

Measure the draught to either
the top level of the beam (and
adjust for beam depth) or to
the lower level of the beam
(with the boat out of the tank
this must be the waterplane
level).

Alternatively, with the boat in
the tank, measure from the
water surface to the upper
edge of the draught gauge
(each side of the boat) use a
soap solution to minimise the
meniscus at the rule.




Draught- 4

It is easier to read, and therefore
likely to be more accurate
measuring to the top of the
beam. Then deduct the depth of
the beam to arrive at the draught
measurement.

Draught measurement is a
particular area for CARE, time an
patience as a poorly measured
draught could have serious
consequences. A draught penalt
has a major negative effect on
permitted sail area. A falsely low
value fails to penalise where
appropriate to do so.

Consider marking the position on
the rule so that this depth can be
reproduced later when setting up
the dry jig.



Hull measurements
(In the dry jig)



Preparing the dry jig 1

R

[ J

The main
components of
the jig are the
fixed bed and
two uprights.

The upright to
the right is
fixed and is
used for the
bows.

The upright to
the left is a
travelling one
and is used for
the stern.




Preparing the dry jig2

Having checked to make sure the jig baseX U KS &L} OAy 3 06SU6SH
AGasStT Aa S80St s x initally set at the waterline length as
measured and calculated in the tank.




Preparing the dry jig 3

Having the boat correctly placed in the dry jig Is critical
as it can affect freeboard and QBL measurements.
Therefore, once the boat has been settled on the dry
Jig, check the waterline length (distance between
uprights) on the jig again. Adjust as required.

Once this dimension has been checked and adjusted, a
locking mechanism is used to ensure the flotation
waterline length will remain stable throughout the
remainder of this phase of the measuring.



Jig design 1

Both the fixed upright and
the travelling upright have
horizontal extensions to
either side set at 50 mm
below the waterplane
level.

These extensions carry
straight and rigid 50 mm
square section aluminium
beams to simulate the
waterplane level.




Jig design 2

When set on the side extensions,
the upper face of the beams will
be at the waterplane level.

When a beam is set on the upper Sl
central level of the jig, the
underside of the beam will be at
waterplane level.

Both faces will be used.

The photo illustrates the ease
with which the true draught can
be reproduced if the rule had
0SSY YIN]J SR TN
YSF&dzZNAYy3IQ adl 3

The lower edge of the rule rests
on a height adjustable table.



Jig design 3

Firstly use the beam on the
upper level, then measure
down and set a base level
at the measured draught
level.

In due course this will
support the keel.

board illustrated ensure
that it is level by checking
the draught at the forward
and aft extremities.



Jig design 4

An
alternative
keel
support
system Is
the

WLI NJ
g SR3AS




Jig design 5

The use of angled surfaces,
when drawn together
using studding with
wingnuts, lifts the
horizontal surface evenly
and gradually.

Although capable of being
made in a variety of sizes,
In practice two, one
shallow and one deeper,
are sufficient for a large
range of draught.




Fore and aft position of the hull on the dry jig

Remove the rig from the boat and set the boat on the dry jig. Locate the boat so
that the previously established forward and aft overhangs are reproduced.

If, as on some hulls, the aft flotation waterline length measurement point is at the
rudder stock, placing the boat on the jig in its correct fore and aft position is easy.
However, achieving the correct attitude of the boat is less easy when the aft
flotation waterline length measurement point is on a vertical surface e.g. the aft
face of the rudder stock.

Use of the 3 legged spirit level, or the alternative beam system used at the stern, |
essential to achieve the correct positioning and attitude of the boat on the jig
when the aft flotation waterline length measurement point is on the vertical face
of the rudder stock. This, together with ensuring that the keel support is set at the
correct draught level, aids achieving the correct attitude of the boat. Small
wedges may be needed under the transom area to stabilise the boat.

If, however, there are no distinct points to easily locate, then careful measurement
and adjustment are necessary.



Transverse attitude of boat

The transverse attitude of the boat in the dry jig should match that achieved
when the boat was afloat. Sédotation trim ¢ 1 andFlotation trim ¢ 2.

This can be done by using a light balsa beam, long enough to extend across
the hull at midships, and equipped with a screw adjustable vertical wire at
each end. With the beam at a known point on the hull, the wires are adjusted
until their tips just touch the water surface.seeFlotation trim - 2.

When the boat is placed in the dry jig at a later stage the beam can be
replaced on the hull which may then be levelled to reproduce the same
flotation trim.

Alternatively, measure the freeboards at the midships positions when the
boat is afloat and reproduce them when the boat is on the dry jig.



Centralize the hull

Although most measurements are taken on
port and starboard sides, with mean values
used for the rating, it is best to centralize the
boat on the jig.

The class rules set a maximum limit on the
difference between port and starboard QBL.
The lateral position of the hull will affect this.

¢CKS LIK2G2a akKz2g¢g (GKS dza
square and dividers to centralise the boat.

Keep an eye on the 3 legged spirit level.

The boat should now be in its measurement
trim.




Set the aluminium
beams- 1

With the measurement trim
established, and with the upper
edges of the beams at waterplane
level, place the beams such that
they are parallel to the centreline
and just making contact with the
hull at the maximum beam.

Bring the beams into contact with
the hull carefully and slowly.

Check contact either with the aid
of torchlight or try to pass a sheet
of paper between the beam and
hull.

LG aKz2dzZ RyQud LI aaHO



Set the aluminium beams2

Measure the distance between the beams at Record the waterline beam measurement
either end of the jig, both to establish the (there is no place on the measurement forms
distance (waterline beam) and to ensure that for this dimension).

the beams are parallel.




Beam Extenders to
accommodate narrow
hulls.

Depending upon the
limitations of the width of the
dry jig, it may be necessary to
FdGF OK WSEGSYF

These are made of 50 x 50
mm aluminium angle.

Take into account the impact
of the extenders when
establishing the waterline
beam.




Measuring Quarter Beam Length (QBL)

The objective is
to measure the
fore and aft
distance
between two
points on the
starboard side
and then to
measure the
distance
between two on
the port side.

J.11  QUARTER BEAM LENGTH

Quarter beam length. H.5.19.

Aft quarter Forward quarter
beam, beam measurement
mgafulfieéngnt pomt H.5.9

= (g~

One tenth

m/ _Jg_ﬂ,_yvaterllne beam

One quarter
waterline

<
<

T ————

—

W\\

il

H.5.9 QUARTER BEAM MEASUREMENT POINTS

The quarter beam measurement points are located on the external surface tithghell
one tenth of the waterline beam above the waterplane and one quarter of the waterlin
beam from the centreplane.

——






