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Catamarans

" After nearly a hundred years
of pioneering experiments
these twin-hulled boats have
now established themselves
in modern guise among
sailing enthusiasts. Much
research and development are
being devoted to exploiting
their advantages to the full
and overcoming difficultics

by K. C. Barnahy

MALL double-hulled sailing yachis—
onee aerkled oy a “savage Invenlion
only suitable for the South Sens’"—are now
appearing In rapldly incréaslag nembers
all over the sheliered waters of Ewrope and
the United Siates. The main renson for
thelr surprizingly sadden rise Into favour
i A rediscovery that, in favourable clrcums-
slaned, 4 will-designed catamaran s one
af e fastest sailimg crafl afoat, b may
therelare be of iateres] 10 eramine Lome-
thing of tha history as well as the proa and
cons of an entwhile “savage invention™
that Is now (he sublest of research by lead-
ing eaperis in both sailing amd I hydro-
dymamales, Mor are experiment and resesrch
umbecessary, for a badly desipned cala-
maran can be skow', rebuctant 1o “go nbouat™
ansl even dangerous in heavy wenther.
Although  dowble-hulled  vessels  are
universally called cntamnrams the term i
really n misnomer, sinoe it means “lops
tied fogether™. Thew loge wera assamiblod
in groups of musfly three fo five, or the
coire logs cawld e omitled and replaced
By croas pieces, Log calamarans of this
type are realy very marrow rafls and can
still be found in many paris of the world
Thus the Brazilian fumpuels, the Singhalkese
catamaran and the Formadan fek-pad are
2ll wrise cntamarans. The timbers normally
wsed for thew craft are respectively hals,
mahagany and hamboo, Malsy wasd i the
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lightes] known timber pnd comes frivm a

wery remarbable ree which has o motmal

fate of growth of 10 feet o year; Instanges
of over double this rale have been recorded,
The density varies from 21 b (o 24 Th per
cu. [ for compurison, cork wel L -]
por cu T The greal vardateon in | e weight
of balsa ix dee to the increase of demsity
with age, Thus the outer sapwans] m denser
amd stromger than the inner Beartsood,
sined il cormes [ram a mife Tatare iree.

The famous Koa=Tik{ rafl was built of
Babin logs, and its gradual abssrpion af
Mmater was 1 souree of greal ansisly la Thar
Heyerdahl and his crew of Tour MNo#-
weglans and one Sweds on thelr frip from
Peru to Polvnesdn. The Brazilian Jungida
b Beached at frequent mlervals o allow
the woad to dry o and recover its origimal
Buoyancy —a precaution iha was obsioly
impossable on an ocean voyage lasimg
wrmee 3§ monihs

The modern cotimaran, as the sera is
now univenally  anderstood, comsisits ol
twa similor or “honded™ hulls  jained
tageiher by a shallow platform ar trunk af
consiferuble wikith asd farmisg a ripid
connaction boetwesn the e bBulls In
catamaruns intendsd for cruising rather
than “roursl the buoy™ racing, a cabin
stracture replaces the shallow well or plat-
form of the narmal type. Mokern cam-
marans are Thiis wiry alitferen] (fem thowe

of the ralr sype prevesusly gonsderdd, as
i plage ol salid Bags, they are hollow Boal-
shaped atruclures, buill as Hghily as pos
stble s0 23 1o provide the maximam
Budyamty o the mindmam  weight. In
shape (hese twin hulls may vary  (rom
mere pontomms by forms that ane  most
carefilly designed #n  accordance  with
hydliasdynamis principles and, what is pot-
haps evem more impaflanl, o comply with
wctual sailing experience wilh catamaran
1y pes,

The Polymesian double cims was ane
daubledly the ancestor o the modern
calamaran, Early travellers to the Sopth
S were deeply wpressed by ihe grest
apedd of these crall when compared with
that of thele slow-gaoang ships, Sa William
Petty. the statistkcian, was such n man, and
e becime a firem believer in (he catamaran
pringaple. Dusing his lifetime (1623-1687)
he buill several double-hulled vesuels, bui
ichaved rabiciale fathar thun sucoons Tha
largest ol these crali wad intendod [or
service Drom Liverpood (o Dreland, sha
beode up on her second riasage.

Cutadmaran-1vpe crove-Chamned abcanserd,
—The bulding af ws double-hulled
paddle-stcamers  far  the  Dover-Calals
ciomaing Tormed the next notahle alemply
e popalariee the cabamaran principle,
Unfirtunarely the principle was  being
pppliad Guite wrongly, but the [ailaid ®
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worth recording as show(ag what should
mod be done in catsmaran design. The Rrst
vessel was the Canfalia which appeared in
J8T4d snd was lollowed by the Cala's
Doviwres thiva years Llater. Bath ships had
fwo paddle-wheels placed In the gap be-
twecd the two hudle 31 wad trustingly ex-
rl:lu!l. thai water would flow beiween the

ulls and supply the paddle wheeks in n
mormal way, Unfortunately ihe waler in
fhe gap ahead of the st wheel proved to
be stationury in relolion 1o the moving
vousel and was mierely being carricd along
as additions| deadweight. Thia was clearly
ahown when the vessel was maored and the
padiie-whesls um ep fo [ull revolulions,
for there was foumd Lo be no carmend al all
in the fore part of the cenlrul passage! All
the waler supply 10 ihe whoels had 1o be
drawn diagonally under the fwin hulls, thus
addiag fo Ihe resmiance. The expecied
speed way 4 knols on about 1,250 ihp.
Thea actusl speed was oaly 11 kooks despite
abowt 1500 Lh.p. This was loo slow o be
accepiabbe for 1he service, and ihe ship was
alsa sligmaticed as beimg o “dirty™ sen baai
(in nawilcal werminology 1his means thal
she was too prone lo taking waler aboard
her decks) The Cavalie was condemned as
a falure and sold 19 the Metropolitan
Asyluma Bagrd, wha converied her il an
holation hospiial for imfectious disenses
and moored ber in Long Reach wof ihe
river Thames.

The Coluiy-Doirvres was more successlul;
she ran for some nine yeurs belore being
scrapped. By viriee of increased lempth nnd
pearly thres times the power of the
Casfalia, hd attained a tral speed of 14
knots. Her sen speed of 13 knots won
proved [oo slow in compacison wilh ihe
orthodox 18] kool paddle-sicamers with
which she had 1o compete. Withdrawn [Foin
service, she ended her days ns a coal hulk,
also b the Thames. The klea behind the
design of bolh the Cantrlia and the Cilads-
Direres wad the preventon af rolling amld,
ax the promoters bhopefully fermed i1, “re-
ducing tha horrars of the middle pasiage
1o & minimam™, Thnn was af conme 5 Togs-
lara hope. Al that happened was a shagier
but mech guicler and jerkier roll. When
the other chammnel paclels were rolling
ihraugh perhaps 13 degrecs la showt ten
scconds, the Calais-fhurvres was moving
through only, say, 3 degroes—bat in mich
quicker lime, and thiy perky and mapid rall
proved equally pradsciive of waskbncis,
Qne obeerver even claimied that be had scen
sbhout #0 of bar $00 passengers scauck
durlag bad weather, thaugh this was prob-
ally o grow exagpuialion.

The main lesson 12 be drawn fram these
powered catamarans & ihe necsssay  [or
sdequate separation of the Lwin hutls il an
exconive resistance v 10 e avolded, I
woilld sppear thal a gap of about twice the
bonm of esch bull v needed, Forlunalely,
aboud this smount of sepatation s wsunlly
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required in arder 10 provide 3 siflicient
amauni of slability for sail carrying, a
paine that will be discinied in dye course,
It also Tollows that the Iwin bull primeiple
it uselid only for maderale lengihs, since
ihe weight of the conaecling siruclure soon
becomes sneconamic Il B 5 1o stoad by
o the heavy preskes imposed by woves. 1L
siems probabls that ap wpper bHmit of
aboul M0 in lemgth is not likely 1o be ox-
ceeded, special dreumstunces apart,

The Herreshofl ¢mmaaranis,—MNathaniel
Herreshafl, once termed the “wizard of
Bristal™, i best knawa for aving degred
wnd Buill Lhe yachis Thut suocessfully dee
fended the Amerka’s Cup sle tlmes in
sugeewbon. It is et well krnown thay e
tween 1877 wnd ISRL, he designed and
bhailt a number of sailing caramarans, [hese
cralt were among the [astes saibers of (he
day in fresh fo modernie winds, Having
wccepled a challenge from the Mew York
Yacht Club, Herresholf was pnly (o
suceaaldl, e he beat afl comers s
wrundly that calamarans wedre  larmed
fronks and Barred Tram all future reces.
Singg most sailing onlbuddasia wiho o
race, thes veld stopped admast al| entamaran
buiikling uatil guae recently,

Mol of the Herreshofl ¢atamarans were
over 30 0 in leagih with clfipteal under-
Basfees. The abaence of centrehannds must
have masde them dow perlommen 1o wind.
ward, Unlike moders catamarsns,  ihe
camneziing  slrsgdures toiminated fn ball
nad sockel jolars, Uiy sllowing some
werblical play between the wulls. This wad
B dangerous Fealiire as the deproised lee
hull tendat to bury sl in & heaad sea,
This meant thay the craft woald not lel
ivde the wind, but tended to Fall away
with & grave rsk of a bngitindinal capira
and strastuial damage il oocurring ni high
speed, A specially Lirge headwil way very
hdviszhle, 40 thaet in emesgency this could
be lef fly and tus rapidly increase the
"wrdemcy . v 3 tendency Lo furn inko (he
wimd is lemmeld

Loag aller Mathandz] Hemmesholl had
peased 10 experimsenl  with Catarmarans,
wime rather '-.|1.ur'r|-:lu.lii: aflempls lo gvolve
improveel models were mamle by wo of
his sone, L. Francs and Sydacy De Wl
Herreshall, who were bath noted yachi
dasigmery il thelr own raghtl, These sliemph
welg ool o suceesuful and srouied listls

interess, One rexson was probably a belicl
im their father's dictum that successdul
catamaruns st have a bngth of af least
H i, This muy have been true o TRAQ,
when waler-festistunt plywoods and ghee
were mol available snd losg halls wiére
needed o reduce ibo walght/kenglh roio,
It is certadnly not tree today, when same of
the miodl soccessful Eypes are only abaul
Bt im lemgth,

It may well be asked, why go to the
troathle of building two separate holls and
incur these design difficultien? Could mot
a much beamier uingle bull werve the same
purpose? The shorl amwer s that in ander
e pefl A wlmilar righiing momeat, the beam
would have to be 3o greal ns 1o Involve
erppisive weight znd relistance Lo molion.
I'his paint Is flestrated in the Figures |
and 2. In odder 10 balabes (he upseiting
roaseny of ihe wind: pressure on the sl
aren, Ihere must abviowsly he an eguiva-
beni reghting momeenl. This i vopplied by
the weighlt of the boat and crew sching
thrawigh & lever termedd the “GZ"™, which
con be defined s the swparathon belween
vertieuls through the combiped conire of
gravity of crale and crew and theouph ihe
eeaitre of Bbusyancy of the displaced water.
In the case of & single hull (Figure 1) the
karter eemtre can mof maye very far from
ils origimal position. Abowl one-sighth of
the beam wauld be o probable timit, Wilth
s douhls hull {(Figure 2) the maximum
mavemenl occurs when the windward Noat
B juit louching the water und the whale
buoviney supporting the eralt & con-
ceatrated in the leeward fAoat, The mowe-
menl of the centre of baoyancy B now
approximately half (he separation of the
gentres of the floats

For the ¢use shaown in the diagrums, the
paaximum cighting moment for a dinghy
pf 4 i beam wnd the crew poilioped
amidsheps B ondy about 300 fi-db, 'With the
crew of [wo sitling out on ibe pganwale,
the combimed centie of pravily moves
fram G o Gy and the righting moment is
increased o abowl 4% frdb. Sinear
figuwres far the doable hull of Figurs 2 are
abaout LAED and 29040 [-lb respectively,
thug showenp an enormows improvement
over n smgle hull

The new cafamarmas— The fevival of
interes in catamaram and the svcoeaful
“becakibiroupgh™ Lo dedign and constirueisa
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has ogeureed only In the last few years. [L
is largely dus fo three spparently wirelsped
evenis, soupled with new lightwsight bost-
budding methods apd malerials

In MHawaji, Woodbridlge Brown, a

former glider pilot, had built the cala-
maran Mars Kal on traditional Polynesian
lines b with a very light aeroplanedype
camstruction. Althaugh soms 40 [t overall
and 3 fi 6 in. on the waberline, thia cralt
weighed anly nbootl 1000 Ib snd corried
S0 5. N oof sall. Her best spoed Is re-
pofted o have been 28 Lnods In winds of
Mbpo 1% knots

In England, on the river Thames, the
graveyard of the illdated Cavialia and
Culaiv-Dvwavies, the boarbuilding broahers
Francis and Roland Proul twrned their
lalemes fo catamarans, based on their very
considernble etperience in producing aad
wiling raciag camoes, Thelr fest mocels
werd Im faer Pl caboes Jobned [ogelher
with planks asd laler with bamboo pole.
These prototypes were oo slow in tacking,
ihpugh wvery Iast on a reach. The Prouis
then declded 10 abandon canoes for Moals
and 1o design more suitable hulls, These
were given more beam and the keolh were
“rockered™—1hag 4, they Were givem a
shape curving upwarnds to bows nnd slerns,
in order to make the crali come aboii
more feadily, Tha baws were also given a
slight fare 10 reduce the risk of their diviag
wieder when hard pressed, These changes
worked oul very well, and Shearwearer N
produced in 1956 proved such B spooess
that X250 replicas were sodd during 1he fhra
twelve manth,

In Scodtand, Hugh Barkla had been
sdudying the hydrodynamic and serodyna-
mic requirements for high-speed suiling.
In 1951 he vead & paper om thiv suhjes
before the Royal Imititution of Maval
Archiiects which nrowsed wide Inlevest, The
iwo Luctors which limit salling speeds with
copventionsl crafl are the necexsily for &
Beavy ballust keel 10 pat sulliclent siability,

and the dndcad drag of this kel The
amall planing dinghy, it B free, dEspemcs
widh & ballud kesl, bul [n leu reguires a
wike beam and moveble ballast in the
shape of an athletic crew who endeavour
jo pel e far outside the boat as possible.
Barkls showed that to reach planing speedds
im wingds of abait 18 0 X0 knats, 3 vessel
must carry 8 @il prea of the srder of 40
%q. Mt per 1on of dplacwment. Glven thiy,
e conaklered thal speeds of 40 Loois or
miare were powible, provided 1he stabdlty
Wwas enough to meet 4 thrust an the sally
aboul equal b the veuel's own weighl.

Meither of theswe condiions B possihle
with a single hull, and i1 is mecesary 1o
ndopt the catamarnn pranciple of Hght hulk
wirged out a sulficeent distance ks give the
required stability withowt fixed ballas, Tha
simion favourod by Darkla was a three
huell “iriscaph™ o “irlmarnn’, as li @
ilien termed. This fype has o angle main
haill with shori Moals on gither skbe, and i
thos & moderm version of the Polynesinn
double pulrigger canoe,

Barkla's wlentific dach has  Been
followed up by a considerable amouni of
research and festing by members of 1he
Amaleur Yacht Research Saciaty and by
variow designers. Thin is essentinl since the
rsdern cadamaran iv very much in its ine
fancy, daspite s hivodle ancesiey, Many
paindls, mich as the bt shape Tor the o
wnderhodieas and the mosl elfedtive methads
for awgmeniing the Luieral reslsiunce, are
slill the subject of conlroversy. The laleral
resistance af the foals i always paor, ow-
lmg no thelr shallow |miseesian, and centre-
bourds or dagger-pluies are vapally essen-
tial for gomng 1o wandward, Without these
aprendnges or specially-shaped flonts, the
calarmaran waould merdly Jdnlt avay 1a
lewwmril,

The wery dhlleveant shapes adopied [or
Lhe undeibamdies are largely due 1o the
unfortunate facl that I is quite npossilla
I devise the kdeal form Tor all spoeds. Al
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bow speeds a fline bow and fing sterm are
preferable, s spesds |ncrerse, the siemm
walerlimes require broadening out and the
Bumtocks 1o be kept a5 flar as possible 1o
avoid “sgual™, At ssill higher speeds il s
advanlagaoss to have enough Nat or neacly
fat surface to provide a meapsure of dymas-
mke il asd initkate planlng. 11 ks commaonly
Hlaimed that the advantage of planiog lies
n the reduction of wave-making, This ks a
very natural belief, but unflortunalely the
dymamic lift which replaces smtic buoy-
aney brings n s train & large Induced
drag. The renl saving then comes from the
reduiced surface frction on the smaller aren
n contagt with the witer,

These diilferlag reguirements ara e
cisely the same for single hulls, and con-
sequently no sne lorm can be equally suit-
able for all wegther condiliomn, In very
lighl airs, & fne-lined “X" boat may take
the lewd. A winds strengihin, she will be
overtaken by a racing dinghy which in turn
will be pawed by the polentially much
(Astor catamanin,

The copilzing rhh—A deep-kecled safl-
img yacht reaches her masimum nghling
moamenl anly al a consderable angle af
heel and may sl relzin 3 small moment
al Y0 degrevs Al this poin the masi and
stils will be flag on the water with no
further wpwtting wind momeat, Wah
wmall ynchis amd dinghies, it is dsually
piviaihle 10 right the crall withoul undie
difcuby, [t B very diflerent wiih a ¢ula-
maran. Alitlsough there will be msch
greater relative siphiliiy, 1the maximum
righting moasend |5 reached at & amall angle
of heel and then rapidly decreases, Al 90
degrees there 4 mop only mo righting
mament, bul ihe uplurned floal and con-
nectimg plutform sl present & consigdars
able surfsce ta the wind, This may result in
a complele copside fa 15} degrees, and
fram ehls pasilian 1 will be impasdble (o
rlght the cralt withoul pld from a large
vieasel, The circular cork foal seem o the
mast head of Gofdea Miler (see photos
graph} b Intended 10 avald this dire cala-
mity by provishing s hbuoyancy moment al
9 Jegrecs.

It #s reasanable to design & mging cata-
maran %o that full seil can be corried in
wimds of up 1o 20 knots withowl the wing-
ward Moal leaving the water. Rather ke
aill ares or gresler slsbility & deslrable an
rulsing cotamarans and oa thase uscd by
ghildren. Such orufl are thed extrémel v Lsfe.

Powered  catmoparane.—Although  the
catnmaran 1ype has been seen to be very
uislable for kigh speed sailing, it has no
achvantage for cralt propelled by cagine
povwer ulone. The twin bully adsd @ the
welled sarface and he resistance, The
v ian [0 A seiiway b jerky and uapleasant,
whils the commecting sbroctufe is o solros
af weaknes in heavy weallser, Small oul-
bhoards are. however, very wselul ausiliary
UmkS 00 STul-ng SLm N,



