FREHIVES

YACHTS

THE EFFECT OF MFASUREMENT RULES ON. DEVELOPMENT

'AND SOME NOTES ON THY OLYMPIC CIASSES

THE 1956 OLTWPIC GAMES.
had R w

-
i' - : S. CARMENT, B.Sc. (MEMBER).
:

This paper deals only with yachts propslied by the force
of -the wind, |

We may define a yacht as a vessel used for pleasurs uo

distinguished from war, commerce, or fishing,

History records many vessels used by royalt:y' or nobility

for plesshre—tho equivalent of the modern "Royal Yacht™ Fesfwsz', T
the bbginningé of yachting as we know it began in Rolie.nd‘in “ho
._aecond half of the Seventeenth Century, vhere Tany craft werc used -
for pleasure sailing. | ”
» Such yachts were known to Charles II during his exile in
Holland, - o i |
At the Restoration we find Charles IX ta‘kliriginiést anthivzg-‘
iastically to yscht building and racing. S o
In the Diary of Sarmel Pspys, Soeretary to the Adm,l 'a,tbs;,_ -
wo find July 15, 1660, "Found the King gone this morning by 5 of

the clock to ses a Dutch pleasurs boat belw bridge, where he duhes
and my Lord with him,® -
Oetober 1, 1661, "Between Charles XI and hi.s brother the Duko of York
far 100 guineaa from Greemdch to Gravesand and bﬂcko The King Wmo

Sept.. 17, 1665, "Lord‘s Day. To church to Gravesend 1n the “Bosan" | i .

| yacht and then to anchor for .all night==and with much pleaemre at

last to aleop-—having very good lodging upon cuahions in the canbino'? L

~ October 1,:_16:650» "loxdts Day. Enbarked on board "Bezan"aa”olk%er
supper on "Bezan" then to cards ~forfa whileand: 80 to aleepg. but- :
Lord! the mirth 1t ‘caused me to wuked in the night by the sncx*ing
_around ma.," The "Besan” was a Dutch yacht.o a

The King during hiu reign hud 28 yaehts construeted in. ten ywarso
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One of the groet influences on yachiing wae the success

of the "America® in 18251, The slide shows her lines. The royr

‘holloy waterlines sye a feature of the design, much copied later

by Bmtish demigmrse

% is logieal to assume thet the design of yachts would
depend on the laws governimg the movemsnt of a partially irmusad
‘body propelied by the wind. This 48 not the case., The prime factors
are naturs and position of ballast and measuremsnt rules.

The em"ly yachbe, ml@i. cutters, fishermen, were hal 1lasted
mith stone; all of courso insids.

Shifting ballast intreduced in England in the mgové' was
prohibited in 3.“56(, The degire to place weight as low 8s possible in
a: ccncentm‘hed form led to the intreduction of lead ballast.

A Hmwr, design@m mm more loath to pub it cwm" side :c,:x:;;' fgha
keal,' |

A% first enly small amounis were oo placed. “Cymba fﬁééimxed
by Fife in 1852, had 3 tons outside and 20 inside. |

Designem feared ;thé:ei‘fee'& en the hull atmc‘tuﬁag o m,if;:h‘a;
cdﬁc@:ﬁit{féted loads N@verthalésa, by 1871,, Fyachts wera bullt with all
the lead ballaet ouboide: | | |

In passing, we nay nd’c,gs.'_bh@.t a numbsy of ;hs @m’ﬂ__y‘d@_@i@@m'
were drawn from the ranks of fﬁ&z’=e.}‘i‘:i:t".ecwi;za:a do Béavor: Webb (‘i??@ mawd
thét no yacht would be & ouceepsful racer unless 'e;hé cmil@ iéjs.:i i‘ﬁ'i:’a'.at)’,'
A.lei.ande.i_*. "Rieh_ax'dson , and the grest Dixon Kemp. | '

Go. iu Watoon was the son of a Glsegow Doctor. Wil'} Fif’e Jro

wag’ tha third gensration,. and it is a matter of m(fret t.ha'b we' mw have

- no’ Fife to design thoss beautiful yachts which almys earried !;ha mar}c '

of their .cra-ftmanmhipo

~-Nathaniel Herreshoff was an engineer and a famous d@é’:‘iéh@_r o
of light fast stesming boilers and liéht faet running gteai:i machinery. |

When Charles raced hié yachts it was‘ boatl aga:inst ‘boad, bub
very soon & démsnd arose for some. system of handicap. . Jn 1892, Iord

Dunraven who twice racsd for the America’s Coup with his Valkyz'i@“s' I
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and JI worte, "With shame I confess that the problems and calculstions,
the combMtims of straight and crooked lines, 'with hrgé and small -
numerals and Lating snd Greek lotters, the mathematical cdntor*bioﬁa and
algebraic hieroglyphics coocoo 8re meaningless to my uncultured eyes.
They are fascinating; I admire thelr besuty, and can well understand
that inventing rules for rating must be a mos£ charming pursuli for
intellectual yachtsmen." The yachts were therefore measured for
"Tunnage " ‘ ‘

A "tun" was a large cask contalning 252 gallons, of“-é.xbbut

LO cubic feet capacity. The rule for tonnage was --5ai-6-6§== = Tons.

This waas the tonnage of warships of this era, ‘

In 1694, an act was passed defining Tons as ...IS..E.K_D

L = Iength of keel, B = Breadth inslde ceiling, D = Depth of heu.d

from undersids of upper deck to plank below keelson. In 1720 this

was amended to I X B x 3B = Tona, The reason for this change was that

94
depth of vessels at this time was approximately half the beam.

In 1773, the length for tonnage was taken along ths rabbit -

-of the keel from a perpendicular dropped from the foreslds of the stem

under the bowsprit to the after part of the main sternpost, the beam

being taken outside planking but exeluding heavy wales or doué?;iﬁnga

To allow for the forward rake of the stem, a deduction of 3/% ths breadth

was taken from the length. The formula was (L - 3/gB) x Bx %}3 .
_ = Tons
CaE

Bu:llderu Msasurement, known for long as Builders' old Mesuuremsm (B O.M.)

The rulo in the United States at this time was similar,

‘The Yacht "America™ wagmeasured under the following _:_:==
(L-3B) xBxD !
5 = Tons.
95

D depth underside of deck to ceiling. A A
In 1854, The Royal Thames Yacht Club formulated the é?n]om

(1-B) x B x B = Tons ‘I_'bamas Measurement .
| o

1
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L. measursd from rpre‘ point of stem to after part of sternpost measured
in a ptmight line along the deck.
The effect of the heavy penalty on besam is shown in ¢he

dimensions of "Buttercup” lanﬁched in 1880 and a most auccosef‘ul' rgwaro

LoWoLo &2 ft ° 3 1“ °
Extreme Beam 7 8 4 n
Draught g n 0 v

1sast PFreeboard 2 " g n

Displacement 22 ‘tOHBo
1aad 1 tons,
Sail Area 2580 a8q. ft. -

These yachts wré known as planks on edge and lead wines,

The Thames Rule stlll exists. Yachts are still given in
Iloyd's Régistar of Yachts as Tons T-M., and it is an established
method of quoting for new construction in Bpitain y = 80 much per Ton., T M.

The most extreme design was the famous "Evolution® of 1880,
The lines are showm in the diagram,

These racing yachis now became bad boats in every way. Poor
sea boats, lacking in stability, and with no useful accommodation,

In the 1880‘73 and early 1890'g before the Bank crash, large
fleets of yachte to this rule raced in Sydney. The 5=Tonners were very
popular and there wer a few 23=Tonners. The largest class was of |
40 Tons.

I do not have personal e xperience of these yachts, my informat-

tion is from an early book, "The Yachtsman’s Guide to Sydney Harbour,"

2
In 1882, the Y.R.A. produced the rule ‘-‘é—#—%o—’s-;"-' = Tons.

However, this produced no chenge in design.

In fact, the most unhealthy type of plank on edge.

These craft were very deep, with large welght of lead in the
keels, to make up for the lack of form stability. - They were also too
narrow to gllqv for propsr staying of the mast.

These pointe are wsll brought out 1n the lines of "Clara™ 3

a 20 ton yacht under this rule, A .
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The Yacht Racing Association (Y.RoA:) was founded on Novamber
17th, 1875, lord Exeter was the first President erd Dixon Kemp the
Secmtai;yo v - . . B

i‘hiﬁ body was responsible for the rating ru].r"u from itvs
inception. In 1886, the Rule was changed to the famous %"’ o = Rating.
L. Being length of load water iine. -

For instance, a yacht of 60 f&. L.W.L. and 4000 éqa £, Sall
Ares had a rating of 40, . ; '

Some of the most famous yachta were built wnder this rule,
For 1nstance, "Br:ltannia“, whose lines are shown.

This rmle alsdo produced an snovmous number of small yachtao
The 5 Raters, the 23 Raters, 1 Rater, end  Rater. These small classes
bad a great vogue on Syaneyv Harbour., The illustration shows "Bronsewing?,
a 2% Rater, designed, I believe, by Jo. Lo Watson and also "Brénzewing Iyn
4 Rater, both vaged by the lade Sem Hopderms . .. . ... . .

‘ . A Sydney yachting writer of this time wrues, FThen &he? d.a
the class of small raters. "They are, pe*haps, the bandiest eraft ever
built; you have only to ses. them threading their way in a regatts crowd
to. acknowledge the fsct.. They are stiff and seamzsthsr; but very wet !

To. givg ;,,ad;n,e.-iq,ea of the D.’Lme:‘xsions of these yachis:ie

"DACIA®, a :ve'ry;. Lamous »5A.?atar designed Yy Nicholson,
LW Lo 33,837, OHoPwd 5.14°, A% 9.177,

L.0.Ac 48.14¢, Beem £.3°, Sail Area 882 sq. ft.

Draught 8.6, Displacement approx. £.7 tons.

Ballast 5.5, tans,

nTRIXY", a _;_25 B@ter_de;signed»-bz Sibbick, a famous designer of
theae oxall craft, : | |

. LoWoLo 20“ oHpM 3.95, Aft 6,058, L.O.A. 307,

Beam 8¢, Drau..ht 5.2, Displacenent 4 tons,

Ballast 2% Tans. -

PCARTAD", a 1 Rater designed by Sibbi.ck

Ld.Lo 217, LoOdho 26067, Beam 6.6¢
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"WEE WIN®, a é-Rba.f.er,v a sketch of whose lines is shown, designed
by Herraafzoffo
LoWeko 15.65%, OHoFwd 3.78%, Aft 40531, L.O.4. 23.92¢,
© Beem 4o8%, Draught 2.99, Displacement 2 cuts,
Ballast 3 cwts,

In 1283, The Seawanhaka Corinthian Yacht Club hrought in its
famous Tule, -IL-—‘?E o .. Lo Length on water 1ine. Tae result racing
length, It will be seen that this mle preceded the British Rule by
3 ﬁarau The lines of "Minerve", a fins yacht under this rule, is
aho;mo This rule produced sbma of our best racing in the. past.

' The 30 foot Class. The originsl boats were a1l buil£ in New
~ Zealand, to the deaizns of Logsn of Auckland. At least one of the later
boats was deai@ed bty Pife and one, I believe, an imported yacht by Payne,
One by Mr, A, 'Eo Cutler, manager of Cockatoo Dockyari..' Howsver, the
| 1lack of résﬁriqtions in the Rate made their presence felt,
| | . The yachts became longer and longer overall, with light
2 displacement, hard bilges and in $he-extreme boats, stael fins with a leed
. bulb, . e
1 Accommodstion was almest nmuexisteﬁt, end with their long, flat
} ends they were bad sea boaf.;' even in a moderate chop. They were very fast
- off a wind.- To e;h_mrthé extremes that the class produced, I cnce saw o
Fyacht, in the U.SA., 25 L.Woklo, 50% L.O:A. The sketch shows the typs
developed in the later period of the Seawanhaks Rule. To avercome these
faults the Y.R.A. introduced the first linear rabing rule

B L+B+j0*§/mvo = Idnesl Reting

G is slin girt.h ats a station _Approximately anidshipo  The ‘idea being to
phee a penalty. on flat sectioned boste..
In 1901, the second: linaar rating rule came into forcei-

. TL+B+30+3a+3/5H. «F o 14000) Rating.
Note the addition a: B3R the difference tetween skin girth and chain

girth and the deduction for mean frecboard,
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In 1906, a Conference was held -in London at which &el@gates
from eleven countries were present. This conforence adopted a rule
called "The International Rule of 1906.* The rule is:-

L"' bg +22;[ + /SoAb =F = Rating in ﬁot@t’so .

Tt wae decided that to ensure the yachts being of sound eceastruection,

they should bo classed eibhmx' with "Lloyds Register,™ the "Germanisher

I.loyd, or' ”&n’aau Variﬁaso o : o .~

The original intention wss that the cless rating uoﬁm- m
approximately the waterline isngth, However, thisz did not héppan as an
Bight Metrs yacht under the rul@ probably had an LW.L; of 30 i’t., : ': |

This Rule was to be in ferea for 10 ysars, hwever, % ﬁm net
until 1919 thet it was revised. N

The'_ ides of & fornula "which should sompletely gﬁvé:x;ﬁ a 'cia"ss
was seen to ba impossible and a combination of Formula and 'ﬁeatfietims
came: into force. Tie Restrictions are probably of more forced than the
Fomula~§ | ‘ c

'_Tho Formula adopted wasi-

Led0+2d+ /5 T o pating,
205' .

This rule cams into force January lst, 1920, and was used for _aé!j,:_'%glaanaa

up to 11& l-ietraao Tha rule in thie case vapi-

L " /Scie = F
-, .‘l °3

| 'fho Rule toaday is.e

L—W Mt 0.
2.37 e

The mle s by no mans as aimplo as the formuls mmld uugs,

inotanee, "L" is tho length measurod at a height 1.5 por cent‘
clan Rating above L.W.Lco pluo one and one hslf times the d
botweon the Gﬂ.rbh at the bow aoetion, naasnrod to points 5 ‘por. cont or
the Ro.t:lng above "I-" and tw.tco the verbical ‘height fron L, to thoso :
po:lntl plua one third the dii’fcrcnec bstweon the girth, covering board
to covering bonrd at tho stem onding of this lcngth,, and twice the verticael

hoight at tho side: or the yscht at this statien. The minimum d:itference of
girth at the bov atation as above defined to be 30 per cent of twﬁ.ce the said

verticsl height.




'This seems eompl&cated but the olidoo show it quito cloarlyo
The Restrictions are:- . |
No hollows in the surface of the hull botuoén ImﬂQLo
and sheer line, except in the protils of the stem
forvard of tho point of measurement L,
Draught.. ‘
Maxlimum Maugm;,, 16 per cent of L.W.L. plus .5 Metre.
Fresboard.
Maximum 0,08 of Reting plus 0.25 Metres.-
Sheer. -
Fair eontinucus line. | : ‘
Tumble Home. |
Hot to exceed 2 per cent of sxireme besm
Displacemntg
Displacement in cubic mstres (0.2 Low;Lg_in metres + Oa15)3
Displacement in cubic fest (0,2 L.W.L. in feet + 005)3
This iz not determined by the Meesurer, but is given ins Dopigner“b

Déclaratione
Boan,
E;g;ggga.
é 6
8 8
10 9.9

12 - 11.8
Maximum Height of Sail Plen. |
Class Eating multiplied by 2 plna 1 Hetre. Sisze and Humber
of sail battens ars fixed. . T
Maximum height of fore triangle and Bulloon Jibs,
Sige of spinnakera.
Kumber of crew.
Cabin fittings. . |
Mosts. Dimensions and minimum weight ail fixnd;':




. Boom: are fixsd in size and haight above dQCko .

Scantlings as laid down by ons of the five Glasmif.z.eation

'Secleties.

‘.Weighing. é Metre yachts afe weighed,

Trie Rating Cortificato of "Ssskia®, designed and built by
Fife in 1931, and probably the fastest & mstra yacht sver bully, is
shown. ' | '

This ia t-hé rule undey which ovr Premier Int,erstat‘e‘ yachts ;
race for the Sayonara Cup. Hany yachtamen believe this ia for 8 Metre
-yachbs, but the deed eof Gift states it is for yaehts of up to 50 ftuo N
Load Water Line. The Rating Rule umed is to give a basis for handicmpo |

According to R.Y.A., scale f,he Theoratical Spsed S@ccmdm p@r '
Nasutical Mile 1s, for an 8 Mstrs Tacht, !@52010 For a 9 Motre £;28_o3°
There.fore s for a 20 nautiecsal mile. race, the lengih of the Suyonara G‘upv‘
course, a 9vﬁetre yacht would gﬁ.‘ve. an 8 Hetré yac!;xt |

(1;52(,1? 428,3) x 20 = L min, 36 s@céo '

In the last race sailed, "Francis® allowed "Erica Jo" and "Saskia" 2.4
secs. per mile as she rated £.1h Hetree to the others® B,Hetms.,

B The Ameriean Universal, m&:' |

Up to. 2663 tho Amerlcans used the Seewenhaka Rule,
L+ [js,Aa = Racing length.

Thia being the eqnilavent of the British %°A° Rule.
The defects of the rule were the same so the British E}zle, and it was
considered 'imperat'ivé that some now and nore mstrict:ivé rule bs u’sedo )

In 1902, N.G. Herreshoff, the famous designer of Awerican Cap .

Defenders, was asked by the Hew ’Iork Yacht Club to formulate a new rule,

The proposed mile was: .Z,-—;%fg' = Rating. . B

The bulb £in type was el_‘lm:lnated by use of the desplacement, d3i viaor, and
to obtain somewhere near the heeled waterline , Herreghoff htrodueed
"quarter beam lengf.h" tha mean of two measurements, one on deck and one

on t.he ua.t.erline 'y wlien each is cu‘o oy & verb:lcal plam distant one.

quarter of the bean; from the centre.




dn 1904, the constent for I wos imcreamgssd $9 5.5. and the
Y k
mile bacams lm«ﬁ A°
3
5.8/ 1
in 1909, the constant 0,18 wae subsbitibed as maliiviiey fov the
2 x )

enbire formula 4n place of 5.5 for D, Tae yuls then bscamei-

0018 i 4 E)QAO
?Wm
/D
In 1931, vericus rosbrictions wers aedded fer dls 56 faah,

65 foot and 75 foot classes.

L v LQWQLJ'é(Qobolo - (;‘5}3@ z@ého@oic X F.xoWeLa)

Dleplagement ‘}...:n. cubde feed shall never ewesd 20 por cent of LWl
plus 0.50.
. Drought 14mdt 0.6 Times L.W.L. + 1.75.

Prosboard not less than 5.7 per ecent LoWolo plus G

Cambar of deck net less than % inch per foot of hewn.

SGheer = fair conbimvous concave Curve.

Tuamble home - not o oxcesd 2 per cent of extreme Lisawm,

Masts -~ not lses tham 0.0125 eabe of rating.

Scheomers rate 90% of rated sail ares.

Yawls 93%.

Scantliing to rules of elassii‘ifaati.on socletiss,

Burgess has as‘%:a'bed thet 1t did not pay to have sny aucess of
quarter bzam length and L o all intente and purposes became (Wl

Both the Intermsilenal and Universal Rules aim to pr gfues
seaworthy yachts with fair accormodaticn in classes & Meires snd evep,

Both ars restrietive yules in which the resiriction: are more
important then the formula. |

Theﬂriivemal rale is the more logical and essier to apply
as principal fectors cén be determined afloat, '

Both yules. produce similar 'ty_p:;sls of yachts; and boltl: rules

are esgentially length and esril area rules.
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are Metre ‘Ru

. There is: a demand in the smaller classes for a f@.a": racing.
yacht with smaller seil area and displacement than aiﬁhef the %3&31%&331
R-élésa or International 6 Metres. The R class is als,ahtl_.yl 1,;:%.1*9;@:- than';
the 6 Metres, LoW.lL. approx 26 fes?. vto- 23 feed in a 6 Metro but yachts
afe similé.ro . '

| The Swedish Scharen=Kreuzer squai'a' ﬁetre rule givesg 'tvhiﬂo.

This 45 a light displacemsnt type where sail .az:'é-a- is the
principsl restﬁction although there are numercus other restrictions in
the rule, .

As a compardson of the type compared to a 6 Matrele-
"Sea Swallow", designed by urse Fox, has the following dimensicmsie

. length overall ltl"é?"
Bean ’ 6?=11:!7" .
.. Displacement. . 2;75 tons,
LWolo -~ - 0 27009
, »,Draught. L o 531 - ;
* 5ail Aves L 323 8% fbo (30 CL A Mao)
"Circe", a.6 Metre, designed by Danald -Boyd.
Length overall 30144
. Beam. - ’ SR - 125 L A
Displacement .~ .- - 145018 tonz - - i
R Rt |
Dreaught o 501Gt
. Sail Aree . | . - 452.5 890 Tte

In moderate to hard weather the 30 square will beat a 6 Metre.
However, the squars metre class is just the typs of yacnt

that the Intemational and Universal mles ai.m to discourage. In

comparison to the old rater—the Square Metre has reatrict.ions=-= |

measured lengths, beam, depth and head room at cerisain points,, and

is also built %o a: scantling rule. The Oldf rater had not reetrictians

except L.W.L, and sail area.
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Iﬂtom&timal Cruiser/Racer Classes.

‘ '?he new Gw:lmr/ﬂaoer Rule is ci'eeigmod to giva level mcing
in 7, 8, 9 1005 and 12 Mabro classes ina typo of yacht uhich has
accommodation for the orew %n 1ive on board. The rule aima to produco
bogts with & full b@ﬂy,, eemwct hull, good s@agoing owrhangs and ample
fravboord.

“"Sonda®, designed by Jamss Hglruer, was ons of the first of

the elasc and & groat succees. Her dimengiens arate

Isngth overall S 39.3 ft.
LML | 2.8
Boem . 8.5 fi. |
Draught 6.2 8% ..
424l Arsa _ B 325 80a ﬁu

Biaplmmmb for LWoLs is-g @nd,er than the Intsmtieml Rulesse |
: Displacenent in cubo 2o (o2 Laque + 0623)3 ‘.
o In Internadiocnal Rumﬁs (o2 %LoWolo * 005)3 |

The Pormual dst= | o o |

a/?é;‘..’=§‘ailza-r?¢a H*G=K,§Pf R@ting
é’

@ Langth in linear units.

= Hpdl Avems sq; fbo

® Freoboard in linear units.

= raurh’ cceffmwn‘t, in lineeu' \mi%ao

L
3
P
. ..B = DBgam ceefficient in linsar units.
B
P = Dieplacement’ ce@fmcrlent in lineax' uni |
A = Coefficient for wm:'hang at bw in. lin@ar, tmi.:iaao
B o= (’%i‘f‘m&em f@r profile under water. h ‘ | .
C = aeff m.l@n"i; for abbrevisted sterns in linezew \Eitﬂu
E = Goofficient for iren keel in 1insar m'xitsp

PP = Propeller ifactor,
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L 1s measured in a plane 2 per cent of the clasa.'rating ab“ave the

watorline (ealled the ng plane) plus the difference botween the girth

at the forward end of "L* and twice the vertical height from “i plane
to point 5 per cent of the class rating above "L® plafm plus 1/3 of the
difference betwsen the girth at the starn ending of "L plane from _;
covering board to covering board and twice the vertical height at the side
of the yacht from the ";,{' plano to top of cosming board, —' _
The minimun difference to bs added at the forward girth station
':'lg 3 per cent of class rating. | '
F, Normal freebosrd is 8 per cent of Class reting plus .25 Metre.
Actual fresboard is one third of sum of freeboards at girth stations
and .55 LWL, from fiwdo | _ o
Ir rmgbéard is less than normal, difference 1s doui:led. &nd  deduced

from normal freeboard.

If fresboard is higher than normal the difference .is halved bsfore o

adding to normal freeboard.

B. Normal Beam .24(L + 1.2, Metres) | |
For beams greatgr than normal, there is an allmnée and is entsred
as =B,
For bom less than normal the deficit is multiplied by 2 and gntcréd
as B, ‘

D. Draught Maximm .16 L.W.L. + .40 Hitroso

Waterline. Lowsr Limit 8 Matres 26.25 ft.

| Upper Limit _27.40 ft. '

Diqp]aeomnt P e (.2 LWL, + .,19)3 cubic metres. |

Ao Bow profile coefficient. If in a yacht bow the profils horiscntal
distance betwsen bow ending of the waterline and the bow ending of
"L®, is more than 5 per oent or less than 3 per cent of Class
rating, the excess or deficit is entered in’ fo@h as +A

Profile under water. "H". | v |
The normal or base depth ;of & yacht measured in a vertical plane
25 .po*r.etnt of the length of "L*® from the foromost end and measured
from this plane to the undersids of the Qt@m or keel to be 7.5 per
cent of the length of *L*, | o
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If measuremont is smallsr, the diffeorence to be doubled and
entera.d‘ as +H. |
If lsrger, tut smaller than 12 per cent the difforehqcs to be dﬁ,videé
by 3 and entered as <H,

Stern COot_'fié:lent uga. .
If a yachts stern transom be cut by "L" plane, ene half the
dist@ee from the edge of the transom to'the centrs line of the
yacht to be entered in the formile es +C and the aft girth end the .
fresboard are to be taken where the L plane cuts the stern transom.

Propeller Pactor FPER,

Pf = 1 - (!Eg or x D@Eth X Diagge
7 x Base Draft = 3/35:;"

Factor.
(a) 0.5 Folding en céntre not in apsrturs.
(b) 2.0 Polding off centre. .
(e) 0.75 Peathering 2 bladed on conire not dn aportureo
(@) 1?0’ Peathering 2 bladed on gentre in aparture.
(e) 3.0 Pesthering 2 bladed off centre. )
| (£) ",1?0 Peathering 3 dladed on centre not in apertﬁm;:fif::::"Efi‘“‘" ‘
(8) 1.5 F‘anthgring 3 bladed on centre in apqrtﬁre.
...(h) 450 Pesthering 3 bladed off centre. o
(1) 2.0 Solid 2 bladed on centre not in aperture, -+
(3) 3.0 Solid 2 bladed on centre in sperture.
(k) 5.25 Solid 2 bladed off centre.
1) 3.0 Soldd 3 bladed on centre not in sperture.
(@) 4.5 Solid 3 bladed A'on- centre in aperture.
(n) 6.0 Solid 3 bladed off centre. ) |
Depth is depth to centre of boss bol;)w waterlins in feot or meires.
Diameter is propeller dlameter.
Base draught is draught at 55 per- cant station.
thlscoment ds. displacemont in cubie feet &nd calculation of P‘f to

four deciml plaeeac
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Maximm Height of sail p]an 1. 65 Class Rating 106 Hetre
I have dealt with thie rate at 1sngth as :lt shows the modem t.mnd in
the developaont of 8 Restricted Meo - v : : :

Mo oo motos maes.

In 1922, t.he Cruising Olub of Amerioa was formed, and two years'
hter ths mgnah Oﬁaan Bacin club, now the Royal Ocean Racﬂ.ng Club. |

'i‘he problem facing thc organi. 0TS, of ocean ?acing was: eeme
handicap syot.em for yachts of varying sise, type, and rigo This seems
an impoaaibls f.asko Hmver, tho maksra oi’ the RoooRQCO rule made a
very good shat at m |

The way thia hae boen obbeined 13 b,r a rule whic’n produces what.
1 called a Tims comet.m faot-or 1. CF |

A yaeht or 614 ft¢ rating haa a T Gol’e of unity and ene of 36 £t.
ra;ungi T.C.Fo of 0°8° Whon the nchts elapsed tim for the race has -
besn arrivod sty the 'r,c.r, 19 multiplied by the elapsed time and the
Woorrected time®: for the. race._arrived at. ‘

.This uorka out aurprisingly wall, as the Syﬂneyuﬂobart race
has showm and of couree a yacht deaigned to tho rule must bs at an
advantage. - L | |
Wheré yachta»».ario raoing on Intcmtioml Rule Reting, guch |
as the Sayonara Cuap. Race, the systam of - tima on distance works - well, |
The mtem of time on t:lme is ncw used in. the handicap racinrv on
Sydney Harbour, snd works out fairly well, 5 o

It -has-this advantage that there 13 one ha.ndicap‘c.ime for a

_ yéciito Pmiousla'»there were at 1east,~t.‘hmeo ) Lipht. Hedium and Hard‘

weather, and at ons time, three for s working w_ingl, snd three for a
Jeading wind, Prom the ownerfs polnt of view 1t has the disadvantage
that he does. ,not know his position in the mceuntil all _tﬁe y&c}%it,s = |
have rinishedo_ e | I
The B:O.R.Co Bulet= - . - .

15 LfE 4 02(L+/s )

l80; |

L is like all measurement rules, measursd in mch a way as to attémpt -

to cbtain the effective waterline length whem heeled. : The. measured
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length is taken between two chain girths at bow snd stern. . The fcrward

girth s where a chain, half the beam, csn be paased round the hull

‘under the bow and when lying in a vertical plane comes just ‘c.o the

gunwhaioa on either aide, The aftér girth 1s simllar except that
the chain is equal to thres quarters of the beam.. '

This length is su‘bject‘ to freeboard correction. There is a
penalty for 'a mean freeboard which ie lsss than the minimum.

The logical thing would be to use displacemsnt ss a divisor.:
This, however, 13 not practical in these large yachts. ‘ ‘

It would have to be obiained by weighing or by placing the
yacht in a calibrated tank, ;n' from .the designer’s lines, This lstter
toa Na#al Aréhitect éeems simple, but lines are not elways avalilable a
and algo the yacht may not be ac&nr&tely built to the lines.

. The divisor, /B.D. , is therefore an attompt at a substitute
for displacement. ' ' |
Beam ig maximum beam, but depth is ;neasured in a speciesl way which‘ giveé
ths avérage depth of the hull with falr accuracy. |
| Draught without a penélty is 16 per cént. of LuW;L; plue 2 ft.

Sail area ;,', modified for rig.

Cutters and Sloops 100 per cénf”_,
Oaf£f Ketches 90 per cent.
Jib Headed Yawls 98 per cent.

The offect of the ruls is: That in the case of hig‘n freeboard
yachts, the L measurement became nearly an overall measurement. and tho
boats had very little overhang. This can be seen in Peer Gynt ._wbich has

twice won the Trans-Tasman race.

The rule .hau also produced a number of very successful light

displacement yachts such as Myth of Mallam, and Nocturn. .
 The Cruisinp Club. of' Amsrica rule, is. largely baaed on an '

optimum type with penalties t'or dsviations from type, rather 1ike t.he

Crulsgr Racer Ruls.




'i*hca‘ Amsrican yachts tend to be beamler.and in a number of ;
succesgsful yachts have centrsboards, | -
SUWAR‘YQ

With few exéoptiona 81l rating rules are largely .leng’th .
and sall arsa rules. |

The méa;ux-ed length is an attempt to assess the ‘pt;obable
waterline length in a heeled condition.

" The measurenents are aimed at giving fast Qeaworthy yachts,
and the various girth measurements are to control the length and shap§
of. overhangs and to give a form of hull section which will give in the
larger classes, good pasisonger accomnodetion, o .

Ali'_,hough displacement is only directly used in the Universal
Rule, it is é réstriction with maxima andminima in the other rules.

The International Rule gives good yachts = 8 metres and ovér,
but is less successful in the 6 metre class, which have tended to the
minimum beam of 6 ft., the ma:dmwu draught and a high ratio of bﬂhst
to displacement, -

The R.:Ooﬁocg rule hae produced s variety of types but ail | ‘
scemingly able to perform well in open water. | ’ .

It is probable that yachts to be built, will follow the
American beats which have proved so succeasful. These afe ,beainier'
and shallower than the British craft and in a number of cases have
centreboards. _ | |
The Yachting Clagses at the 1956 Gemes, -

The classes were as follows:-

5.5 Metra Class 10 Competing Nations. .

Dragon Class 16 Competing Nations.
Star Class A 12 Competing Nations.
12 Sq, etre Claas 13 Competing Nations.
Dinghy Finn Class 20 Competing ugt,s.onao

Poet Phillip bay is a large and very open piece of water
and as the depth of water in the portion of the bey whers the races
wers selled, varies from 3-to 5 fathoms, a short steep sea q\lic&ly

dovelops in strong winde.




During the (Games we had five hard days, &nd two light days. |

“he 5,5 Mebre Glass gove very olose racinge All_the yéc'nte with the

execepbion of Yecnan ¥, the South Africen entry, were of vory sbraight-
forgard design.

Most had wooden masis. The on’iyma‘s‘t-s‘ to get'. down 1}0 the
minimm weight vere of Aluminium Alloy. - |

Two masts broke as th® resuld of Ecciéents s one be}iﬁég a moit.gl
maalo v' Co |

YWorking esails were Dac;'on or Orlon and‘.ex‘::raa Nylon,

Ths yachts worse all igeautifully construeted‘é;md maintained.

y
s:

- T

ron Glagd. .T’nesa‘ vachts performed_ very wall. _in_ the herd winde and
gtecp peus. Hlusbottle, a fairly ol;i‘ aend hard raced yacht for a number
of years, won on o very herd day.

4’Eheir gear, albhough 1t appeared very light, stoed up to the
bard cenditions, énd there were no major leosses 6f gear or masts.

ALL the Dr J(’Qﬁ.» ha€ on encrinous number of sails, In SOMS
»ése@ over thirby.
Star u_;;.ﬁgg,; These yachis managed o gst round the ecourse on the hard
days in a aurprising way. The skippers and crews s OF ‘eourse, were the

World’s bosb. | | - | |

w'w waight was important in ?&elboms with its h&rd weat.haro

The Amezr:lcan sfclpper who won this c?l,:n.v,s:3 deliberatelv built up hxs

weight Tor the Ganem

12 Sg. Wstre Shmrp.m Qlass. These kalf decked craft had a bhard time in

the wmuvz reugh conditions. The great difficulty was to keap the boata

£rom i’ill:mg GPo I’" is of intorest that the winning NoZo boa"a and the

Avstm.‘! 4an boat second, wers built by their skippers.

Olypmic Dinehy Finn Class. These small one man boats sailed surpriaingly.__(

%2ll wnder the conditions.
Raco was cnly cancelled ca one dav.

Hore again crew weight was important.

TR SXY SR orl s e €had
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Coursses. ;Olympic courses are laid in a circle, the circumferencé beingl
marked by eight flag Suoys, and a flag buoy at the esntre.
The 5.5 Hotres and the Drepgens sailed the same course two ssa mi;es igA'
diameters | |
The Stars and 12 Sq, Metres, a course one and a quartef sea miles in
diameter, ' | o
The Finn Class, a courss one sea mils in dismeter.

The start of all races is at the centre, and the start is
always & "thrash® to vindward; then a lead over tWO'triénguiér Yogs, 2
thrash® back to windward to’the first buoy rounded, a run down ﬁind, a’
"t hrash! baék,‘hhen a leed over two legs, and & short beatltoithé .

finishing line at éentreo

POINTS MARKING,
' There is a specisl system for marking the results of Olympic
Yacht Raceao This ist~
101 + 1000 log A = 1000 log H.
A = Total number of yachts entered.
B = Pinishing position of yachtis.
In the event of a tie, the highest finishing
poéition_will docide.
Sevep races ars seiled and the &achts-discard thefworst result,
8o gix racea_counta Take the cese of 12 Entriesi-
| 1s¢ = 10480
2nd = 879
3xd - ' 703
12th = 101
» The Olympic Dinghy Finn Class have to be émpplied by the Host -
country. . | o
" fhese wers all built by one firm im Malbourne,Aand;éurlng'

construction were under conctant super&ision end measurement control by

a single very experienced msasurer.
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All the other yachts = ten 5.5 Metres, sixteen Dfa.gons, |
twslve Stars, and thirteen 12 Sq. Metres had to be measured in the ten
days preceding the start of the races.

| The measuring was carried out by & team of twelve measurers.

The yachts were based at five widely separated peoints, 5.5
metres at Williamstown, Star Class ét 8t. Kilda, 12 Sq. M’étfe Class at
Elwood, Dragons at’ Bi'ighton, and Finn Class at Sandringham, . .

' The measurers therefore had to be split into teams, -

5.5 Metres being a Restricted Class were the most lengthy jobs The
yard of the Royal Yacht Club of Victoria ab Williamai{own hag very good
olips, and the yachts were quickly hauled up for shore meaéuz»émentso
Sail Measurements were cnrriod out in the loesl drﬂl hallo i _
Flotation teste and weighing were carried out at H.Her Naval Dockyard N
at Hilliamstm, ‘where the naval authorities gave evcry assistanceo
Weighing was carried out on 2 spscial scale sent ont fram Enpland for
the purposea

Dragon Class. This being a very strictly controlled one dasig,n claas, '

did not give mnch trouble., Difficultiss were minor depax'tmv;as 4in f:.ttingée-

The moasuroment of sails was, however, a major job ss all" the yachts had
a great number, :ln some cases over thirty, '
&ar Clasg. Anathor one design Class, very atrictly.adminiatered. It
is mtergsting to note that although the Star Class is not strong in |
Australia, there were, in 1956, 3533 registered Stars in various parts »
of the World. Easily the most popular racing Class. | '
The meaaurcment procedures are most clearly laid down in the
Star Class logo In consequence, this Class gave the least trouble in
measurement. | | |
Again, most boat.s had a large number of sails.

12 Sg. Mstre Sharpies. This is another one dosign CIasaa Altﬁhough f.ho

specification of hulls, sails and fittings is in great deta:ll this

Class gavc more trouble than any other.
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The difficulties arose in the interpretation of the rules,
For instance, Rule XIX statss, "The sails consist of a mainsail and jib.
For shortcnin’é sail, it 4is allowed to provide either reef points fé)_r
the onlj forssall or use a malior Jib, The minsaii is fitted with three :
battens which divide each into four equal parts. Maximum length of
battens 506 mm, " |

Some owners stated that this meant that the mainsail could not
be reefed, although the plan shows roller reofir;g on the boom, -

The greatest difficulty aross with the pumps,. P‘u;nps wsyre of
prime importanes under the conditions they were mcing. in at Port Phillip
Bay. The rules state, ®"Pumps must bs loose and of plunger type. This
was interpreted in all sorts of ways, all very ingeniocus. In some eaées,/
very large, slipped into place, spring losded and worksd with a lenyard
by a man'hanging out, in . other cases foot operated.

Finally it was ruled that a loose pump had to be worked with
both hands, There were many minor difficulties of this nature.

A very efficient rig was fitted up for the mesasurement of the B |
hulls, Hull dﬂ.mo.nsions in all cases very, very sccurate. | T

Eogts hgd to be waighed as wsight had to be not less than
230 kgs. atripped of all movable gear and floor‘ boards. Compsnsating
weights not exceeding 15 kgs, could be fitted. This class is being
replaced in the next Olympic Gemes. This new type is not yet decided,
but will be either a "Flying Dutchman" or a "Five-O-Pive," Thsseéafe
boats of half the weight of the squares and much more modern in design.
NOTES ON THE OLYMPIC CLASSES. | |

The Internationsl 5.5 Metre Class, )
This is the largest of the Olympic Classes. The Class was
adopted by the I.Y.R.U. in October, 19‘590

The formula i‘or the rule 1st- _
.9 (I-_.SCS_': + L+78" = 5.5Metres.
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L. ~4is ths length m@aspred at a height of 1.5 per cent of class rating -
‘above the L.W.L. modified by girth mesasurcments much 1ike the |
Interriational Ruls. '
8 is the actual sail arsa. T S 1
D, is the displacement in cubic ft. of 64 1bs. D. is cbtained by
Maximum Draught is 4o43 ft. end minimum beam 6.23 f‘tg . R {'
The limits of "K® are 24.96 ft. to 26.80 £t. . S
" " " S83il Area 285 sq. ft. to 312 8q. ft. | I' '
The maximum height of sail plan 36.4 ft. above deck. | :
and fore triangle 29.121, |
Spinaker is restricted.. ’
Iuff or leech not to exceed the height of the fore _tr'iangle,' . \

| and breadth of half the foot not to exceed the base of fore
triangle, multiplied by 1.25. : R
Hinimum weight of mast is 77 1lbs.
Cockpit sige is Restricted.
Scantlinge are controlled by Lloyds Register.

CWAM oF 'ruo §!P_§§! YACHT S BY DIF@M DESI@@ERS.'
MALTAIRM ARIRRIBIILI"

L.0.A, L 31,29 fi. 32.80 b,

Measured Length .27 % . 24,17 *
Ssil Ares © 310.96 Sq. ft. 3104 Sqo Fte

Weight 4370 1bs. 4313 1bs.

Mean Freeboard ' 2,10 fto 2.08 ft.

Max. Beam p 6.2 fto 6,29 ft.

Max. Draught boli £bo  holi2 Pho

Height of Sail Plan 36,40 3640

Height of Fore Trianglo 29,12 . 29.12

It will be seen that slthough this is a restricted class the yachts tend

to be very nearly one design.
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Crew io restrict.ed to thr@e, but they would prohably be better with a.
larger cockpit which 1is reat.ricted in aize and four rien in the e rev,
The photographa give a good idea of the form of these yachts,
| The Internatjopal Dragon Clasg. |

The design of the Dragon_was first prodﬁced in 1929, and
was the work of the great Norwegien desiener the late Johan ‘Aekero

After the Star Clase, this is the most popular fixed keel
class in the World. |

There are 250 Registered Dragons in Greet Britain, and 65
in Australia. |

The Class is‘managod by the I.XT.R.U. and the official -
language is English, | |

The original plans were re-drawn some years ago by Charles
Nicholson Junior, and are very good,

The Dragons ars a moét excellent small racing yacht.

Dimensions are:~

- LeQcAe 29.2 ft.

© LWolo~ - 18,7 w
_Beam: ' 6.3 "
'ﬁraught : 3.9 &

- Sail Area 236 Sq. ft..
Displacement 2 tons.

The International Star Class. ,

‘This class was founded in 1911,. and 19 by far the ﬁosﬁ populavr’.-
International Class. The class 1_,3 not ve'ry‘.popul-gé in Gréaﬁ Bri;tain or
Australis, although there are 2 numbsr racing at Pitiirater, horth' of
Sydney, and a.few in Mslbourne. ‘ - -

This is a very well regulated One Design c‘hssy

There are fair tolerances allowad,. for 'ix‘m't.‘a‘nce‘ .

Length % 3", Half bresdthe at deck and chine % 5/8" to + v

Fin keel.870 to 500 lbe. ' )
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The Star is & chine bbafb,.t'he' "Di'm‘ensior'm arersa's-'.

L.0A. . 220-83% .

Draught - appmximately 3'=!." ( LI f' - )
Mast - 31!-9m above dec}- | o
Msinsat) - Iuff 30'-6"; Foot 14i=7, Tesch 311<9"
'Ji_s = Luﬁ 201", Foot 7s=2~ Teech 17'-10"

Stars are mot atiff boatso_ Hmver, due t.o ths f aet, that they
are fully dackod excopt for a mnall oockplt (approxe G1=9" x 1° =0n) and
thia can bo self-ﬂdminlng, thcsr can manage a courae, avan in sv.rong w:inds
and high aeas u ve had on two occasions in Melbourne.

Hout of these yachtu we:ro beauticully finished. .

’l'he Intaxmtional 'l'wrelvc Square ‘(etre Claagq

This 13 atrictly a One Design Class, no var: ut.ions ars allowed o

1n hull or. aail pw,no 'frpgx&g;ﬁe of sharpie design,;gnd gbg:ut” helf decked. '

Beam kT

Draught. (hull) : e')'“ '
Sail Area = 129 8% - ft.g
.Wej.ght | "_ .507 lbs, -

Althaugh thero are ¢ great numbor of 12 Sqo Mistrs boats in
Auatralia, thay have all been nodiﬁ.ed f.o rmit local condlt. ions, and .
bonta to confom t.o Olympi.c rulwa had to oa spacial'ly tuilt. H »

'I'hc Australian boat. whi eh finiahed socond wag bullt by the L
Omer, and ex bank clerk, who also madm thc eaila;‘ ‘l'hu w.inning boat-"_"i s

from New Zeahnd waa alao built by i*.s o'cmero. L

o
gt




0 ie Dinght Finn SSo

'lhﬁ.s' being a One man boat, the class had more compsting _‘
nations than any other Class. They are lightly éonstructed- ‘b_o‘at‘s'of
bended ply. ' . |

Dimensions aret-

L.0cA» 14.75¢

LoWoLo 13.30!

Beam 190

Draught o521

" with

Centrebcard ' 2080}

Sail Area 107,64 Sq. ft, -
Wedght 360 1bs,

--Theﬁo boats are fest snd performed surprisingly well in
Helboume under unfavourable conditions. o ‘

A number of these boats will be sailing in Sydney next season,
and as they are a definite class for the 1960 Games competition in this

: ahonld bs keon.

‘me Danish akipper, P. B. Flvstrom has won 1n this class in
the last three Olympic Games. The only man to win three consecutive
gold medals, ' |

The photos show the lines and sailplan.




