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’ * ” \ . ‘1 .:, 
‘. ,. t I /.a. 1 ’ INTRODUCTION '- * ;- 
.' - I 

‘i 
\ ,., :. a" ,' 

,,$, : 

. A J i . j. , ., : ‘; ; 
" L 

I 
. : 

‘x., 
Bat yard yacht,desXigm' had%een my profess;i.ont for roughly 

: twenty years when; 3quite 'suddenly,: I was,invited~tz join a team of' 
.s 

,' 
The task was to specify: the 

I 

. experts .on a m,#ssion to.Africa in-1979. 
, 

terms ,of development loans to small countries there; 'how to-spend. ' .i 

-60rrowed'money for catching more fips.h. 
, 

I , 

1 l . 

.- � : 

i Prior to' joining the -team at the World Bank. in-Washington,' 

D.C., I was told that there were boat design problems to be overcome *- 

and tha.t.1 would be.working closely with Mr. Fuji Kadai-a'fisheries . . 

consultant with wide expe ience and repute. 
i 

For ten years he had 0 _. 
been production manager 04 the largest fishing company i;n the world. \a 

,# : j‘ :. . 
* 'f, 

. .fl- .'Upon meeting my colleagues.in Washington,1 was\.feeling 

9 misplaced; what could a boating buff, who had done no mo e than draw 

plans for do-it-yourself sailboat .build&rs, contribute in~a 

prestigious group like this? At th-e introductions, 
I L 

there was a. 

famous aquaculturist from Israel, 

two financiap'analysts 

a renowned civil engineer from 
a 

. 
. 

Texas, --one Italian a d one African--and 

there was Fuji Kada. Instead of offering a 
3 
andshake, the dapper 

Japanese pressed his own hands together and bowed *slightly in a ,, Y 

gesture which somehow relie.ved me greatly. Then ,.,..his first words to 

*me were, "Ah, Mr. Brown, --theewormld needs one.million sailing fish: 

boats now! " 
1 . 

After five weeks of following Fuji thro!gh East Africa, 

hauling nets and sleeping in bilges, I beganto realize that he was 

not pulling my' leg. N‘ekther was he talking about industrial fish- 

boats. He was talking about canoes. "If you can come up with a, . 

viable replacement for the dugout canoe," he told.me, "you can sell ' 

them by the millions." 
5 

i ' \ 

/ This jibed with observations from my own travels. In the 
/ 

late sixties I had subjected myself to my own treatment, by building 
: 

'a seagoing beat from my own stock plans, and in"the early seventies 

we i salled it as a family crew on a coastal.exploration c'f Central 
h . 4 

a . 



: 

Design drawings and shop man&s for 
.s 
i owner-builders have been the authdr's 

specialty since 1962. Several hun- 
dred &.sels have been back-yard built 
by mostly inexperienced individuais 
using.these instructions. Sailed 
primarily by neophytes,. "Searunner" 
Trimarans hqve traveled several hun- 

. dred thousand sea miles and made many 
trans-ocean passages,.,The author's 
boat,' below, has seen ten years of 
service at ext&cIed family cruising. .-q 

Experience in teaching unskilled art- 
isans to assemble and operate lightweight 

vessels led to involvement with fuel 
super-efficient workboats in the late 
1970's. This document reports .on early 
results. 

. 

i 
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:. ) * ;)I. ,> 

America and Norther,n South America. 
I 

Qn] thjs'three-year voyage we 
, 
i 

encountered several examples of "canoe beople" 
" . . 

whdse indigenous /' 

boats .a:e pivotal 'artifacts in' their ulture and sb.ential for 

survival. These native 'oraft are to fishing and tr,ansporta- 
. 

tion: Their builders are,having reai difficulty, ' niow, 

ting ,their.own fleets.:, 
-, 

' i’ _ ) 0.. 

in p'erpetua- 
. . 

Working with Mr. Kada, I'l%arned that this d ?fi,culty'is '\ 
\ 

"typical of throughovt the 
I 

tropics arid sub-tropics; Literally millions' 

of‘small craft are ihvolved, inclu ng many owner-bperated fishboats 

in the industrial wor*ld. 
- 1 

c 

Fuel prices are not the Often-these local 
I . 
--boats have.evolved through many g eratidns to satisfy local sea- 

keeping requirements fishery or a given cakg-o or a 

given route. The construction o craft-is 'usually the supreme 

example o,f local high technology and that technology js'very likely 

to have depended high quality bdatbuilding wood 

which.is no longer in.adequate 

Traditional boats bui 

'LFurthermore,, are faced with 

I. ted near-'shore fish resource urgeoning human populations, 

It with 

deple, 

v- 

motorized fishboatg, 

spell trouble for * 
to supply their da i 

What'can 

\ 
,low cost animal protein. " 

been tried. Aquaculture requires no 

boats'. It is succeedidg but it.is the most soph>,isti- 

cated form of animal Investments are/ . 

in ponds must be fed; and he know-how is not easily transferred. \: 
I ,. 

I 

I 
c, 



I' motors are fun. The problem is that fue. 'costs and 'echanical break- T 
.,I- _ tl 
:. . 1, , - downs often have boosted fishfood prices, beyond the ., i" ability of poor 
. 
.( ‘p&ulations to buy. , -board-powered skiffs and cr i 

. 
de.commercial '. 

motorboats'are notoriously fuel-in>ensi e. In sho t,'. alien water- 
. 2. ! . 

/ 
- ,> . ,I) 

craft and mech.anization c& a.ggrayate t !e protilem,' especially if i ' . 
. 

they tend' to displace local;boatbuilder~L~and.fish~rmen~frdm their - _ 

/ '.Fishing\'boats, it seems, epitomize the/ pitfalls of many ; 
i 

*ell-intended.development efforts. 

_ . &ople is 
._ 

n.early as'good'as 

before the resour.ce'ran 1) 

pedple‘solved their- boat 

earth 'in which they live . 

YY* fnferior:materials 
/ 

depreciation of the hulls., this at the that traditional ‘0 

boat designs show 
.- 

/ 

. .longer to'catch more fish to feed more $eop -_ 

, 

To~overcome the r 

fishermen and to circumvent 



! 
i 

\ - 

2. Include only so much alien technology as /'is required to * 
/ 

adapt old ways to new environmental circumstances. 
3 

@ 
/i a- 

. . 
‘3. * Attgmpt not to modernize or encourage growth,for its 

/'. 
L own sake,- but simply try to return the local p$ople to their f6rme.r 

- : '._ 
' cap ilities. 

*. 
/ 

* . 

h 

- 

-_ 

', Formerly capable of provilding for themselves, canoe people - 

now appear to require- "development." Environmental, social and ,., 
e'con.omic conditions are changing'rapidly and, so; demand rapid r . 

adaptive behavior. c ' c> 
: . 

.‘.Y / 

: To stimulate such behae'idr, 
II 

without;stimulating the rate 

of dqmand.for adaptation, appears to this writer as the-correct role 

of development. In a very limited sense, some kind of reversion'to 

the "old ways" is implied because tho.e.ways were not dependenlt on “$y 

"terminally 'expensive" 
I 

energy and materials, - 

Canoe people are prime candidates for the imperctive 

transition away from a petro-dominated economy. Therefore, the role 
3 

of development may-be clearly illustrated with) new working water- ; 
craft. is a matter of fa>ct, truly modern workboats, built mainly of .- 

wood and propelled largely'by wind, may be the most achiev:ble and 

the'most donspicuous'examples of how to use renewables now. 

s 

. k 

? 
.\. 

(Text continues on page 9) 
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!‘Sessel’ canoes of Kikuyu tribesme'n on 
I ( 

Lake Victoria are long-plank-gd flyers, 
light and narrow and thus easily pro- - i 
pelled by paddle or sail. Sails have 
zero "running costs" (especially when 
patched with.plastiP bags) and SQ are 

-far more cost effective than outboard 
motors. Lay productivity is overcome 

_ .I 

by, large numbers of fishing units, 
whlich provides employment. Built of ' ' 

I 

elegant iroko wood,,no longer avail- 
able in-Kenya unless smuggled across 

the Lake from Uganda, these canoes \ -- _: ', \ 

and this fishery face decline. 
\ '. m \ . . . \ 

: ,, 
.1 



The real marine fuel crisis'is not in 

bulk cargo ships whose capacity is 

measured-in thousands of tons, but 
rather-in myriad small workboats 

whose,payload is only hundreds of 
pounds. The protiotype sailing 

"pickup," above, carries:,one ton, 
hulls are laminated wood. Requiring 

oniy a volume 'of timber similar to the 

patchworked canoe, this trimaran was ? 

the first vessel to make use of a 
\ 

simplified method of molding wood 
veneers into compound curvature. 

Other advancements from high per- . 
formance yacht design were included, 

but de-tuned and simplified for work- 

-boat service. Mas:s,~eg,~~n,il~,f~~~ly 
wire Eor support, - 
sails are efficient, epoxy adhesives 

and coatings are hong-lived, and the 

components are assembled with lashings. 
There are no metA parts. .Lean hulls 

and light weight permit,speeds u to 
P fifteen knots under sail, while/a four 

. horsepower motor propels the c aft at 

five knots in calms. The pro otype 

f was designed and built in 19 8 by the - 

author and raceboat designer/Richard 
C. Newick, with financing by famed 
'yachtsman Philip S:.,Weld, to demons- 

trate efficient utilization of petro- 

chemicals and fuel. 

Long term savings in finite resources 

are compounded by investing them with 
renewable wood in a mostly wind-powered 

vehirle. 
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i 

F 3, 
Burundi's indigenous dory-type wooden 

eano,es, left, -are massively constructed 

as a‘hedge against deco‘mposition. Wood 

is porous, non-durable p-e&&a, the 
last of which is being cut. Despite 
water-logging and leaks, th.ese boats 
still can be paddled:Fth reasonable 

'efficiency. Alternative steel "canoes," 

below, do not req&ndL-to paddle-power. 
Outboard motors -proved non-viable in 

this fishery; caltoes lie abandoned. 

r - 
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1 IL THE'LAMINATED DUGOUT 
9--. "0 ., , 

. : 

. ', 
AS BEVELORE FQR AFRICAN%AKE FISirERIES I 

_. .- I I 1 /_ 

Rift/Valley -lakes are'teeming with.fish‘;'which have : 

~-71.g-been harvested.by certain tribes<Bowever., the nautical 

"heritage*of,the area is generally weak. In Burundi, for instance, 

C..:‘ . on?y'recently has Lake Tanganyika .lo-sf. .its foreboding taboo, 
2 ._ 

, traditionally-.caused the Bahutu people‘to build their hoises 

which .,- 

. . 
,! 

*, .fac'ing, 'aw.ay from the water, _ and Royalty was forbidhen even"to see 

the Lalke. _ 
.._ ';' , f *‘ 

2., .._ 
- : '_ ,; _ y,' _ ) -~. ? b / 

'i . .I%‘ ~~~ 
1 

> _ _ -;, , While 'Burundi is a beautiful country& composed almost 
_ 

-.. -"-\n end?+ Lake'TanganyikaI and has a'healthful climate, .' 

-entirely of a*smail gr.oup of rolling mountains on the nor.th- 

7 
-, . _ 

virfually nothing to sell to its'neighbors or to the 
.-. ,' - 

. industrial world,' By some accounts, it-is the .$J&?!% st country in' 
, .- 

, the- world with the,fas,test growing population. .--. ' 

mntend'with.this growth, the government has'looked =', i .' 
.; , 

to the 'Lake for protein. With the aid of the Food and'Agricul- 

ture Organization of the United SJatioKs (FAO), the tribqsmen-h;ave 

been introduced to the liftnet method.of ,harvesting a rich fish 

resource, primarily of sardine-si$ed ndagaia. i 
. ‘ * 

.' ,: %As-.-migaht‘ be expected, boatbuilding skills.are,not 

advanced‘. There is-virtually no remaining timber resource'ex-cept,,. 

for several-species. of fast-growing "weed" trees. The-indigenous 

boats 'a'&-.built mainly with heavy, 
.., 

hand-,ripped planks of a very:-;, ' * 
-- 

porous and non-durable qrevilea which is not well Suited 'to boat: 

bu.ilding. The dory-shaped cr'aft are extremely 
/cd - 

de: they absorb c 

quantities ofi water, .*re,quire constan.t bailing. continuous 're- , : 
building from their second year of operation. The craft are‘ I . 

paddled; the people.have never rowed or' sailed. 
. I 

4 _ ~'.?T 
5 

-In an effort to improve the local boats and to increase 

their numbers, 
2. 

two alternative designs'were introduced, both 

built entirely of'alieq~ma~te;ials:' * ' ' 

F 
‘? L. 

t ,C' 0 
l �\. 

t -e@ 1, .* 

i. c 
,, 0 * i . _I,. \ 

. *, . : ,f 



, ,.,, I f 
: 

‘_ ‘i’-.-: : ._ . 

,’ . 1o . a. * . ., i J - a ‘,. . ..I 
I ..d . ‘c 

.- . . 

..’ , Thie first was'made of"sheet steel. In order .tb simpli- _, 
,, * 

. fy **construction, the hulls'contained‘a minimum of seams 
I 

: .1 

. 
: and'bends, producing .a shape which generates great re.sistance to 

.:. 
being pushed through the water: .I,n an effort to increase fish 

4 ,8- 

,. -2 

landings, this.design included outboard motors for propulsion. : 
. 

.- ', ins&add-of paddles. ' 
: 

. ‘, 

However, experience revealed that thz\ew boats caught~ ..- .~ I' 
-. -f&e 

91: 

fish‘-than,the old ones. 8 Lack I$ maintenance caused 
'. 

ishing 
: I 

fre'uent motor ,,breakdowns, which reduced the,numb& 
t*& 

ei&$+ticonse,-&L*m ,4&e-&x+t%ke~h,eav,~eel & 'ffs~~ 

co'u'ld n'ot .be p-addled. Consequently, "hundreds of thesekcraft have - 
been abandoned,. cast up on -the once pristine beaches of Lake 

Tanganyika. 
. " 

-_ 

8, 

-- 
: 

8 

, 

.: 

<. . P : .; 
.,,.,_- :; ,l). ,. . . The'second alte'rnative design was'more SueceSSfUl. . . 

. 

- Produced of fiberglass- by. trainees, these.hulls were either - . . 

, paddled or motor&$, but as, the.price of imported polyester resins. _ 
/' 

escalated; the project also encountered many small technical 

'problems.' Tropic heaf'and humidity required air-conditioneda 

production and.&orage facilities. Recurrent breakdown of'the 

&oling:units 'gused costly, imported materials to go bad in 

storage. duality-control problems were insidious, and hull cost 
/4 
i - 8 

epfable to the fishermen themselve's, 

fhe'new canoes. ' Instead, the boats were ti 

"offered on loan thus depr,iving the fishermen of an 
, _ _ 

In the, venture. Conseq'uently, *the fine fiber- D 

not regularly opera ed'or maintained .and 

0,disrepai.r. 
._ 

ples A. 

r 

illustrate th pitfalls of well-intended " 

.-development, pfrojects1 
. # ji 

.- 
I I i 2 

Wide divergence frbm the local norm, too 

_ 
: ~. 'much petro-based, technology, and.total dependence on imported 

. 
I' : materials all become disarmingly tempting when development funds / i . 

and> alien advice are made available on loan. 
_ *. c @ e 

'i [ . 
/ 

.- 
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7 
It was against this baclcdrop in Burundi that the writer 

*was asked to participate. 

* o _~. 
.-- 

StrictSy speaking, this was not.exactly a case of 

r,eturning to-former capabilities! Except that before colonial . 

times, when there_were fewer people and plenty of trees, the 

locals managed to take care of themselves. Now we faced a need 

to transplant an entire body of appropriate know-how. As usual, D 
it boiled down to the classic development qugstion, "What is . 

_~-- - -~ -- _- - -~ . --_- -~ 
c 

,--. 

_- 
. -The previous attempts at cut-and-try made it fairly 

obvious that any new canoe for Burundi should be very'easily 

propelled by-paddle-power alone.' The Lake is-long and narrow. 

Fishermen do not'go far; three miles out into the Lake they 

encounter stiff competition from the Zaire side. The fishing. m 

method and its equ.ipment are simple. The crewsis small and so, 

generally, are the-catdhes, 'thus payload was not demanding in the 

design: 

. 

Despite the local lack'of. good wood, it seemed obliga- 

tory to attempt using as much local mat-erial in--the new'boats as 

possible. Importing something like steel or fiberglass causes 

extreme pressures on th.e economy of a country'like Burundi,' 

.3 especially :if something as common'as a *fishing'canoe must b4. 

_ built one hundred'percen; from imported stuff. 

5 
ifter experimenting with setieral,local woods, such as 

.grevilea and eu'calyptus, a local cypress was discovered which, 

,. - 
.-yhilc rife with ,knots, splits and pitch pockets, was fairly 

a lightweight and stiff. If pre-cut into four-by-five inch timbers 

.and stacked 'carefully in open ricks to dl;y",‘it became stable and_../' _/ I 
easily worked. ~-. _.... 

/' 

f ; 
/r 0 

. . Once dry, these,timbers were sawn into-myriad thin ' 

I 

strip,s of Ven-eer, and these strips were then laminated to build 9 
canoes. The process was made possible by the acquisition for the 

*' '-,i. . ; ', ' 

. 

(Te&tzb;ltinues on page 18)1 _ . 



c- 

Cypress for "laminated dugouts" is 
hand-cut in the bush, carefully 
stacked in ricks to dry, then re-- 
sawn into veneers and finish'sanded 

by machine. This process' is in- ' 
tentionally low volume and labor 

-intensive. ' " 

8 

. 
:I) 

* - 

One hull's worth of veneer is 
.' 

pictured, lower right, az a fin;. 

ished cost of about fifty dollars. ; 
Machinery and tools investments for 

such a project total about fifty. 
thousand dollars depending on lo- 4 

cation. Keepigg the machines run- '_ 
ning can be a major problem. in ,a 
remote area. .The'availability of 
pre-cut veneer, from a l,ocal ply- 
wood or furniture mill, obviates 
many costs and difficulties. 



/ ‘ 

.+. 

I 

Mold construction appears complex, 

but is somewhat simplified by 'all 
cross-ribs having the same curve. 
Longitudinal curves are constant 

arcs in two planes. The surface 

described is cabable of being 

covered by veneer strips having a 
"barrel*stave" taper toward each 
end of each strip. All strips, 
can be identical; thus the mold 

is quickly covered with several 

,layers of veneer. 

The boats themselves can now be 

built on the mold using veneer 
strips of similar shape to those 
used to cover the mold. Because 
these myriad veneer strips can all 

have ydentical "barrel-stave" sha?e, 
they can be mass-produced, and so, 

therefore, can the boats. 
4 : 

P 



Shop leaderman Emmanuel Nkurunziza When dropped do&n into nesting .posi- 
effectively mobilized his traine'es . . tion, this gasket forms a seal, al-. ' ' 

- fdr a successful transfer of vacuum-. 
c -laminating know how. . 

Finished mold has two matching sur- 

faces; the bottom mold is,made of 
laminated wood, and the matched plat- 
en (suspended above) is a fiberglass 

cast;ing of the first. 

Note the black rubber gasket" around 
the perimeter of the upper platen. 

-. 

lowing air to be withdrawn from be- 
tween the surfAces with a small vac- 

uum pump (like an air compressor 

working backwards). First, however, ' 

the boat part being manufactured is 

laminated with wet glue in-between 
the two mold surfaces. Then the mold 

is closed anh the air withdrawn, caus-, 
ing simple atmospheric pressure,to ex- 

ert'a squeezing force upon the boat 
part of about l,OOO,lbs. per square 
foot! . . 

8 

, 

8 

8 





. 

To predict the final boundary of 
_ molded half-hull panels, a special 

.I lofting method is used by-the de- 
signer to construct a light fiber- 

glass tremplate. On all subsequent 

panels, this template~is placed 
over the rough panel and simply 
traced around. By turning the 
template end-for-'end and inside- 

out, both port and starboard panels 
may be marked for cutting into ex-, 
act mirror-image pairs. (Scraps are 
used for making paddle blades.) s' 

\ 8 

8 B 
\ \ 

8 

e 
r 

I . . 
1 - 

The productio'n builder, or unskilled 

trainee, does_',not need so much as a 8 
tape measure to determine perfect 
pane-1 perimet rs. 4 ,Pre-l,am,inated 

and pre-cut panels are e,a?sily nested 

in stacks for shipment. By .varying 

the template, hulls of many shapes 

--and sizes can be built from the 
Laminating time--is about 

8 
same-mold. - 

45-minutes per panel. 
s 

" . 

8 

\ 

8 



Assembling the hull halves into units ' 

is-simple, and can be accomplished by 
indigenous boatbuidders on the beach. 

Panels are lightly stitched together 
: down.the keel line with wire, fish- 

line 'or staples. -Fiberglass tape is 
applied to the inside. The hull is 
then turned and the seam is-prepared 

for more.fiberglass tape outside. As-, 
' sembly time is,about one-half day per' 

hull: (This me 
been used succ 
in seagoing'bo i' 

od of seaming has 
ssfully by the author 
s for over ten-years)+ 

Accessory part such as decks, rail& .; 

Ings and seat 59 are- iqstalled in the 
n0rma.l manner. ":' . 

A ! .’ \ 
P 1 ,, I ‘. 

I 
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/ -' 
.' ,. 

9; 
'-, : ;&oj&t) 'of.a suitable band saw .and other- woodworking ma&hi.nery 

-: 
'.!.':&der.&he supeivision of Mr ..Jose Schreder,. an expert Belgian 

. . . 
: 

.- 
r- 

- - . 

Ir . . 

.. /- 

-. 

_’ 
- . .- 

. . 
;;;.. 

~'~:~boatbu~ild~er 
'.. 

,-., 
.; attached to the projectV. the, madhinery wtis'air ." 

freigeted .-f 
'\ & 

.I.. 

' , ,", ;Lake; " '. 

rom'Europe arid.'in'stalied -in,new facilities near the ' -. 

Afte,r suitable bureaucratic and logistic :delays, a.ll wa-s .- i 
,‘ ,.. >" \ . 

.-ready,to produce -laminated d'ugo~ts~in-BurundVl 2 '._ by the fall of .. 11 . .'- ., "I :'. ,,a .a JWl. It,had been three years since the writer'siinitial 
, ;- 8 

i, , . . recommend,ation. : r . . 
1 -~ 

'T I . i. ., .__ 
.* 1 

.- -2-d 
. 1’ 

Tooling and pr,ototyce construction are' illustrated in 

t%e accomfianying,,photog,rIaphs. Note that canoes are bu'it-k-t--;sf a 8 

'~,stock".bui.lding mater!@1 much like ordinary plywood, but ,instead ."? 
\ 
. 

Y _ ..-,. 8 -- /--‘\ ‘I. 
of14:being.pressed into!f$at sheets, the plywood is-laminated into 

a boat. A-mold is 

of half (say, the starboard,half 

-half-hull, thr,,ee-ply panels. are th'en 
.L i 

) 1: 
..i 

-- 

.,,;“‘. .produced on the mold using a,matched plateIn and vacuum to ach,ieve "'* 
'.! ,/; ample laminating, pressur-e for the polymer adhesive. ' ,.I ,., 

“: . . 

, 

. 
_ .'.-., 

1 ‘. 

-* 
_, -. 

. 
-. 

Both port and starboard halves can be produced ‘onthe : 

.,# 

., 

%ame mold, and all :in:dividtial veneer strips have the'same 'profile 
. shape. .;" . 

./ 

., .’ .- ,. , a?,. 
. ,. .- \ 8 . . 

f, ‘. ‘. D 
^,a” 

Oncet,rimmed.tW-a specific2, boundary, the half-hull 

:.,pane.is are joined a,;t the "keei J'clam shell" style wit ,fiberglass 
! .' * \ ','^,. I . . 4 

> t@e.,,inside and out. Accessory partsare.then added to the . '. ,\ 
\ -I - 5 ;' .: : 

. shell', which completes.the.canoe. a* 8 
'._ 

., '. 
._ ,: :. 

> i ??his: pro&s3. is 'c.alled the CPnstant Camber 
TM 

construe- i ' / . . 
tionmethod '(patent'pending); 'and was initially conce'ived by the . . 1 ]. . 

; 4 :,.writer for bac.kyard yadht.build.inVr-~w its simp7Ies.t embodiment., . ' 4 
-. ,'T, 

?,fhe"method is,.i7~ry1'~low-te.d;" : 

s. - 

and' "'low-bucks" while still..impart- 
v, ., : 
.i ' 

,,.ing-.a degree .of reieatfbility-,(with the attendant.cost advantages)' . _. 
" to a,pr,oduct:ion shop:* 

_; 
, \ 

;, , .I) - 1 
'Transfer'ri,ng. the technology.to African trainees invol-ved' : 

, I \'.' 
-' 

-:ttid,jqonths bf'intensive hand;-on instruction. 
I . 

. 



The finish coating is imdortant, forU, 

it excludes water and organisms. ' 

Where &,ost considerations prevent 
overall sheathing with fiberglass, 

such as in this case, all surfaces 
can receive an appiication of epoxy 
resin or primer, followed by any kind 

of paint to shield the epoxy from ul: 
traviolet deterioration. Fungicide 

can be added to the coatings (even 
the veneers themselves can receive 
a preservative dip before lamination).,, 

hull has a value 
Burundi. 

maran for stability. This hull con- 
,~~~~~~ -- ~~~ figuration is easier to paddle and 

/' . makes less wind:drift (away from the- 

i' 
net) when fishing. While these boats 

/ 1 
/' .I are'afways fished in pairs as cata- 

.' marans, the wide body canoe below is 
al'so sufficiently stable for monohull 
operation, This allows twin hulled 
units to separate out in the lake; 

: 
: one canoe proceeds to market with 

the ca,tch"while the other returns 

home with the net. Several prototypes I; 
of each configuration are presently 
in operation to determine fishermen's 

preferences,. " 

Narrow hulled canoe, above, must be 

coupled with a twin to form a cata- 



. ..\., .,- 
I; x, 

s /.T’.‘ 
. ‘,,. 2 _’ 

.o -’ .- 

the most noteworthy -dspeGt of the- 

d&forest@d country.to 

These vesse'lk do not 

is expensive, 

:. " 

, 

_'.--- I- 

overcome thk] inefficienf. 

' _.,. 



an engine. ‘I 

: 
(See also back cove?. ) 

I 
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. ;: . I . . 
‘, . 

production canreach about 350 hulls per year. Only threfk months -- AT /” ! ,. 

,- ' < 
dne hull per day is comingGout the door, 

/ . 
after start-up., with -+, “h, 

:. i.. 
only one moid,operating.' A 'second mold is' almost finished at 

1) 
thiswriting! and Burundi's n ighboring countries are inquiring 1 

P 
'_ 

pbout:-buy$ng pre-laminate-d panels'iwhich nest to ship) for their 
I,. a 

/own- fisheries:,‘ It appears-that finished laminafed dugouts:can be- 

sold o'n thg open mtrket,. at a profit, at prices of one-and-one- 

,;, 

r 
'. I 

'1 half.to'two times the price of-the indigenous plank-built dories, ^ 
". ,.. - 1 

which ,is about one-half,to one-quarter the.price of other.a,lien 
f 

canoes.; iesi, of all, no outboard motor is required (motors s 
-'increase the", fishermanI's investment by over' thirty percent). 8, 
Building from panels only, on the beaches, 

-~ ? , would\lpr+obably reduce i* 
".%-finished prices to be ,directly competitive‘with indigendus boats, .~-- 

j ., which now co&t about $3100.'.. Apparently,' the fisher\<en believe the 
: 'i 8, 

' new' canoes are worth their current finished pr3ce of?abouf $6 0. 
, . ,. II 8 

3 r a 
. 

Of course, 
_ a "; 

. . any conclusions at tQis time are premature;, 

.but the possibility of success is a refreshing change in this 

'context. Overall, the B,urundi Fisheri,e,s Project'has@neluded * . 1) ,/ 1 

many features besides boats, such as fish processing.and market- 
. I a. 
ing,facilities cost.ing several million d,ollars, and only the a 
boat shot appears‘to have a chance of bottom-line succe'ss. ' 

; 

. 
-* . . ‘ 

,The 'prospect'of exporting p'rts is particularly, 
8 

T 
inviting 

-- --_ 

' a' 
to a s-nGil republic which ot/herwise.has so little to 
/I. 

se-11 but so muc-h (oil)' ,,to buy:' Fore'/gn inquiries about pre- 

4 laminated pane.ls have sparked a. move to turn the boatbuilding, $ 
operation,into :priy-ate. hands. With increased entrepreneurial I 

P efficiencies, '-‘.th.er$ is little'doubt that private management would 
'+.. 1 

result in; an improved,boat 'at a lower+.&ice,' with a'greater "rate 
F' :q. ., 

.,_ .o!f return':'.te t-h*e local economy. But the reale surprise 'is'that 8 
someone i-n -the p:-ikate sector sees a' financial opportunity in 

, : '..._ 
selling. laminated dugouts to;.African tribesmen. .It has been-said 

-,9 v 
.' of'%uch'endeavors, "If, i< works here, it will work anywhere." ,,u. 

.i. ,*" \ 
I .- 1 , , -. @ '* 8 

I r 
:. ? , ,' :,, .. . ~ 

Y ~-- - ._ 
. . 0 t 

6' 
. .' 

l : 

.* ~._Y 
� 
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TANGANYIKA LIFTNET CANOE 

Even 'in a fishing-rranoe; "'body mech- 
anicsll'.can be co 

6 
sidered in the de- 

sign to; accommodate such operations 
as pa,ddl,ing,‘hauling the net and 
dumping the catch into boxes, rest- 
ing and scooping-up stray fish: 

Canoes are always fished in pairs as 
catamarans. Long eucalyptus poles 
join the hulls by way of lashings 

'made of rubber strips, allowing,in- 
dependent movement of hulls. Long 
outrigger,poles extend the dimen- 
sions of the platform‘to spread a net 
from.six-to-nine meters square. Lights 
are mounted between <he hulls to at- 
tract fish, tlimet is simply raised. 
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‘_ III, THE MOTHER BANCA . a 

. 
Nautical heritage is an important aspect of 

culture. Being an archipelago of large islands close 

Philippine 

ly spaced, c 

the sheltered seas between have spawned the distinctively .f,rail- 

looking banca double-outrigger canoes. Since before the Spanish 

conquest, the,se craft have served as .the primary vehicle for 

fishing and' inter-island transport. Current estimates of the 

number of bancas in the country run between 400;OO0 and one 

million vessels. They range in size from one-man paddling canoes 

up to ninety-foot motorized freight boats, all outrigger stabi- 

lized. Relative to modern yacht multihulls, the banca is an 

extreme machine, being well developed for very high performance 

at low cost in calm, often shallow water. 

Historically, the islands have been blessed b,y grand 

tropical forests with many n6ble species. Export demand for- 

furniture, plywood and even raw logs is high because the wood is 

good and the labor cost is low. These exports earn "foreign c 

exchange" money with which the country buys industrial goods and 

oil. 
/ . 
,' . .~ . 

. ; 
Since'rthe 1940's most 'bancas have been motorized, but 

. . . 
ccrrent fuel prices--when combined with declining fish landings-- 

have. forced many of the motorized bancas into idleness for much ' 

of the 'year'. Hull delay is more rapid now with inferior woods -‘: 
used in traditional construction, and this decay is accelerated i 

by disuse. Boatbuilders- are'legally restricted from cutting the 

k.ind of woods from which their vessels have evolved. yosi of the 

island/s have been 6 

assaubted many' ne r-shore areas -with silt,‘ 
7f 

ver,ely de-forested. Consequent erosion has 
I. 

and local fish,ermeh 

havel'resorted to. using poison and dynamite to glean remain-ing 
,/ ..' 

l,ife fromnearby reefs in survival efforts to feed their.' .. 

burgeoning families. ' . 
‘ e 

* 

Many millions of dollars have been borrowed, and spent, 

to 'modify these alarming trends. - -- Most attempts are focused on 



petro-based, industrial options which, in the writer's opinion, . . . 
c are the root cause of environmental degradation which is, in _' 

turn, the-root cause of political insurgende. 
* 8 

', 
I -Very fortunately, certain factions in government and. 

industry are becoming cognizant of .this\apyarent relationship.. 
5 

a 
Current fisheries development is not focused.on high-powered . 

8 
- '. boats, whosedozer.-like bottom trawls have been identi ied as a $ 
' . . 

primary cause of declining ocean,vitality worldwide.' Instead; 
. . r 

the little g;y, the "municipal" fishejiman, has been re?ognized as'-. 

I. the.breadwinner for that ma.jority of .the populac,e, thejvillage. 
1 . 
,a 

. . dwellers, who are immediately threatened. . - -- ' '- 

" . * 

It remains to be seen if any meaningful improvement can ' 

be.'made in the villagersJ_.fishboats; Their? lean, lightweight i \ 4 
_' 

-bancas. are very.easily driven at high speed by small, air-coo.led 
P 

inboard engines. Because'these Briggs-type engines. are four- 

thus avoiding a primary 

The simple units 

..' 

-backwards; and.,* any%ay, 

1.. 

I . . 



25 

The features which make it so efficient in-protected waters, like 

its low f-reeboard and spidery outrigger platform, also make it 

unsuited for venturing out on windy days to the more distant, 

underexploited territory. .Sudh expeditions require a craft which 

offers its crew some shelter and sustenance, so that they may 

stay on the fish for longer than- their! accustomed expeditions. 

Somehow, ail this running out-and-back the same day must be 

avoided, while still making more jobs for more fishermen to catch 
* I 

more fish. 
,. 

If 
Gradually, the social pattern of the municipal fisher- 

man must adapt to tha‘t changed environment. As difficult as this 
1 may be, the way can be eased by introducing a truly appropriate 

boat. Back to t<he classic question, "What is appropriate?" 

Within this frame of reference, Mr. Agustine Cancio, a r m 
prominent Manila furniture manufacturer, invi@ed the writer to 

propose a design for the Philippine banca fishery in January, 
* . 'lg82. The challenge was quite opposite from that of improving 

Burundi's crudse canoes because the'dyna;,li.c efficiency of' the 

banca is al,rea.dy beyond imprsvement'for its intended waters$. 

. Both countries face wood problems (vet we found a,s?urce in 

Africa). Now there appears to be abundant luan, a light-- - , 

‘Philipp'ine "mahogany," for theI next fifteen-ye,arS o,r so. Pre-cut 

Iuan veneer is readily available.' 
I. 

r 

' To invest this precious'resource in (fuel kuper-efficient '/ 

. . fisliboats for,local ts;e seems apprbpriate.' But to make ordinary I 

., . \ ., luan long-lasting, it will probably have to be laminated. ,': 

6. - (Incidentally, fine tropical woods are not a renewable reso,p&e, . 
~^ 

simply because they are not being.renkwed. Cleared -iand is &ed . . 
<' 

I for agrYkylture; refores.tati'on issgenerably experimental.- i-, .’ 

involving fast-growing "weed" trees which are destined for ma$ing 

used to .mak,e laminated, 
' 

/ / / ---T-& 
. I ,_ . 

I 



: . 

: 

. , 
hig‘her and more 

If the n&wp.,iL * : 

t . . 
Out where there are bigger 

. 
so .a sail,could be fitted to 

With this private‘ , 

'essqntially' the sane 

After-meetings 

'. _' 
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The ubiquitous banca; fishboat, 
freight handler and “family car” to , 
the Philippines." Lithe and'fast, 
these flat-water specials depend on 

very noble wood for carving thei'r 
dugout bottom shoe or "casco." Pre- " 
ferred species are in short sup- 

Ply* Light plywood topsides attach 

’ .to the solid shoe with nails and tie- 
rods, a frail combLnatlon of dissim- 

ilar materials which are vulnerabIe 
to engine vibration, dimensionas in- 
stability, puncture and-decay. The 

previous abundance of excellent ma- r 

terials, 
9 

and a once-rich near-shore 
lsh resource, allowed this fleet to 

flourish. 

.I 

I- 
9 

- 

c 



. 
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Constint Camber tooling;, above, is 
currently housed in the Cancio.lum- 
ber kiln, Cebu, Philippines. Facl - . 
tory foreman Lucas mobilized his ' 
crew of experienced woodworkers to 
cycle the mold without supervision 

on the third cycle. Lucas stands 
beside the fiberglass matched platen 
of the "French curve" mold; the 
mold itself is visible in the stall 

at right background.. The first sample 
panel produced, a reject, rests on saw- 
'horses in-the middle distance. Large Y 
mold at far left, is under construction, 
destined to produce inch-thick panels 
\in 25-foot segments for making v_essels 
up to 75-feet long. 

- . . 

Finished 32-foot hull at left was as- 

sembled from sketches-while the con- 
sulfant was absent with- illness. Panel. 
laminating time is about one hour each 
on the "French"' moldwith five hours 

under vacuum. Hull assembly time is 
about one day. Hull exhibits.rounded 
midbody and fine ends typical of con- 
temporary ocean-racing multihulls. Ft 
400 lbs. built weight, and a value of 
about $1,000, this hull carries greater 
gayload with superior seakeeping pro- 
perties relative to traditional flat- 
water bancas. Slightly<wider, higher 
hulls, produced on the same mold, are 
to be used in pa'irs for the proposed 
"Mother Ban/ca." 

8 



"Lumba Lumba," which means porpoise 

in the Philippine dialect of Visaya, 
is the name given by Agustin Canc-io 

to his first banca prototype with 
a laminated hull. Goated &th clear 

epoxy resin to reveal her construc- 
tion, the hull is entirely without in- 
ternal skeleton. Compound curves " 
give the structure "prestressed egg-, 
shell rigidity" which avoids the nee"d 
f ny ribs, stringers or bulkheads. 
N faming-up" stage is ,encountered 
during construction, thus relieving 
the demand for tradition:1 bsoatbuild- 
ing skills and tools. Material usually 
relegated to the skeleton Ys invested 
in the skin instead, producing a punc- 
ture-resistant hull whose interior 
is as clean as its exterior. This 
allows free placement of platform 

connectives and interior features like 
fish holds, engine beds, and bunk plat- 
forms without the usual conflicts and 
lost space caused by skeletal compo- 
nents. Dividing bulkheads are sheet' 
plywood "dropped-in" and secured with 
fiberglass tape. Note the replaceable 
hardwood beaching shoe and wide, lam- 
inated sheer stringers to protect acd 
stabilize the hull. 

Shown'here rigged with the bamboo out- 
riggers'and plastic rice-sack sails. of' 
the traditiqnal banca, the craft was 
judged "not ,suff,iciently different 
from indigenous boats.l..'i Her yachty 
appearance actually worked against her, 
II . . . too nice for a workboat,,",a dilemma 
since rectified by a coat of-print. 

. . 
,. 77 



: 
I 

n 

. . 
, &, 

"Lumba L?mba" proved herself.&n .trials 
to be a's'porty, impractical thriller. 
Even with two hunkz-,Hobie hotrodders 
hiked-out and hanging on (a fall could, 

-. mean decap:tation by the after cross ' 
'beam), the craft displayed insuffi- 
cent stability under pressure from the 

large, cumbersome sail. When broab, 
reaching, as above, the boat was gel- 

low and fast, but when hauled up a,bit 

* 
by-the-wind she heeled, burping the _ 
leeward outrigger and threatening cap- 
size. This exercise was great fun with 
the warm'sun in a sheltered bay, but 

P 
articipants agreed that some changes 

were in order before venturing offshore 
in the dark. The twin hurled "Mother 
Banca" 

-.... 
shown herein with drawings, in- 

corporates those changes. 

. 

. 

8 

8 

8 

L 8 

8 
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8 
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YACHT VERSION 

Streamlined bridge and cabin-top is 

Accommodations: 

Sterncastle win- 
dows and forward wing vents can be 
left open in rain or spray. 

This version can be deve'loped for 
chartering or ; 

Any four-cycle engine ten'to forty FISHING VERSION "' 
h,.p. mounts in ':rauseway." -Clutch . ' 
with chain-sprocket drive.e*liminates . Bridge construction is simple ply- 
expensive marine transmission. Large wood boxes with "causeway" to house 
propeller,turning slowly gives best %ngine and galley outside of hulls. 
fuel economy; unit pivots to permit Each hull.can contain l.OOO.lbs. in- " 
deep prop immersion for running 
against big wave-s, or partial im- 
mersion for running in shallows, or 

l complete retraction to achieve best ___-- 
performance under sail. 

Deep sailing rudders are all wood/ 
epoxy with lashing "hinges" artjc- 
ulating on kick-up skegs to pre- 
vent damage and allow beaching. 

Hulls have fixed, shallow deadwood 
keels. lu'ing-deck panels‘are 4 by 10 

feet, remove,to allow fishing.through 

L ri1,1:, r 

s; stand 
' 

__ ---- 
in hull, work under cover of tent. 

bptional outboard motor mounts on 
wood/epoxy bracket which pivots 

gs 
Tent also folds down forward to pro- I$?IUD'~CEEEI%~ E588lBc:88 _____ - ___-- ---- 

under "causeway" to retract for vide complete'cockpit shelter. ' 
sailing. 

I 

Altetnative hull has large Qlpen 
for haulin!: nets or L ---- 
or portable ice boxe 

-- 

sulatkd stowage hold Rlus hatches 
to allow standing in hull for fish- 
ing under cover of tent;- also for 
access to sheltered bunk compart- 
ments. 

, ~ 

\ 

! 
.--_ 



. 24-TO-36-FOOT ALUMINUM BANCAS 

Proposal shows how Constant Camber 
hulls of several sizes can be built 
on a single mold. 
"Frenchjcurve" cross section'allows 
taking smaller hulls from.the more 
tightly curved. side of the mold. 

<?I Sections-are shown of hulls‘froq 
24-Tfeet to-36-fe'et. Stretch-formed 

0 aluminum, foam/glass sandwich or 

compound-laminated tiood are mate- 
rials which all may utilize the ge- 



, .- _. 
r:’ . 

Had"- the ruli of* thu‘+mb$faii%d? 0; ha&~w&~bffered Ev 
L. 
.s 

II . . . somethir+ as 

0ut'~'ipc'luding 

i tZh:e now-changed environment?! 

I 
hevelopment 

. . 

'they mus't be designed, 
I 

of conflicting envir-onmental a,nd .$o$ia+ requirements. After a i' ! 
. 

. more thorou investigation of the fishery,and borrowing ap idea . 

Grand Banks cod schooners,, the'present-proposal 'is /'l' 
2 . 

Banca." I. 
. 1 ‘. , + c ” *, ’ 

ihe'>dia is to-tow--several small paddling bancas behind 
I 

a mothership out to the,, fishing grounds. The mothership-anchors 
.> 
and the crew'mans the c'anoes for fiszhing thereabouts. The fresh 

,catch is brought promptly to the mothership for storage in ice. 
'? 

8 .. I. 
. The crew rotates, eats aboard, rests in good, shelter, and the . 

ent"ire unit stays out as' long as&the ice lasts-/three or four- . 
days. This tactic gives smail can,oes and many fishermen access _ as* 

_1 
to detant fishingJgrounds with0u.t al;l'the -da'ily' running outland- *‘ \ _ 
'back. 

, 
i 

_ n " :- a ' t. . - -, . n .b 

m 
Q 0 I D a )' 0,: I- _a- ,_Y 1 D 2 . i s 18 . c / q. ~. .. 

0 ‘ ' " r 
4 * *' B O- The Not&k> Banca mugt be manned by'crewmen who are c I 

l e. -. 

.a - 

-* willing to le'ave. their villag-es for several days at a time.. To d a ,q - . 

pro.mo.te this adaptive behavior, 'the-new boat must be Felatively O . . 

commodious, have very comfortable ridi-ng motior?when at anchor" in >f 1 

i l  -. a seaway, and have a dependable engine installation. Skii needs , - -. 
* enough-motor power to tow a string of "duck!ings." 'and to make it. 

I 

8 
.home promptly.:.again'st calms or headwinds when the ice gets low. ' ., ~ . 

q *. a 
For- a,ll of that, experience with "dependability':'afloat 

implies,that*this Mother should also carry sail. Neither the 
0 

5' . 
8>'. 

-crew nor the catch can be left to' depend entirely on the ' "g'\asoline 

1 breeze" to bring 'them'home f.romilonger runs to more distant . 
I 83, ', 

resources... runs which the.s&ils can helg make at lower running * \ 



a legitimate _. @ 

Banca application, but 0; 

based‘on twi3n laminated' s ": ', 
8 

$e.veral.j,ustificatidns are " * - 
. _,, . 

n 
,? ~ r 

'. -..;,I "pu$&,se c 'Z-W Lik& .t.he‘.indigenous craft; the catamaran can be beached +- P _ 
4 

'.I . . . ,_Y . . . ..I / , ~-~ 
--,-ac? '7 :.for loading:'~~~~.ul;lloading while retaining 'a sled-like stability CI, % 
.". 

II " when"grgwnded in the Scirf.;; Itr can trespass. very shallow areas, D 
*8 n.. 

: 
while.still retain-ing 'a' .iery 

in open Gater. b. 

stible no-roll motion when anchore 
._ -7 ' . 

: . > 
: : CT- , . . 

. -- 

\ 
+ ,y I . . . ..i . 1 * * . - *yg . . . . I 

*." 2. 
I ‘, ., 

The.mo.th&ship~"fur;'ction ofi a&ommodati 
a, 
g transie<t 

0 
_. .- . 

_ s-~<z : 
* 8 I 

'r. 
fishe‘rmen is- probab>ly performed better with the catamaran--more 

p * >- 
shkded deck space fpr resting in the heat; more sheltered bunk . i_ . 

space ?or resting.in the r.ain and wind; and, adequate on-deck . . 0 
, 

g--y 
gailey ,facilitie's for siplk.one-pot-meals with reduced fire . . 

5 ' . 
hazard*. 

\ 
The no-roll mption-while anchogkd, as compared to-'a', p - 

. ., t 

',\ monohull.of similar size; is probably the m.ost attractive feature i 
' 

. .'C of'athe %at?amaran‘d.. and a stzndard property of the existing, 
_ I 

', _ outr~gg.er~~ta.bi.lized banca%J 
e 

'A* 0 
'w. 

A 'The bridge which j'bins twin hulls pcdvides an ideal 
." :. .+, . 

c engine installation. 
,! L.1 '. 

,. - . may be utilized .@I' 
'- ; 8 

, without: Te'cjard to "m'ariniz.+ng." This'means that:low cost auto- 

.- _ i; 
+ 

,[' 
_., motive a\r industriai'engines* can.+be adapted without the expensive - 

:I _ accessor'ies for cqo:ing a?& eihausting ,normally r"equi'red in ..i 
! . I *. ,,e 

below-the-waterline inboard . 
. - 0 * 

mission is-specified 

! necesa&y for operating from.the,beaches; as is amply 
* 

.f 1 . 
*; strated.*by existing bancas. _1 \ 
qhrough a,clutch with:simple chain-and-sprockets 

that-a ,;e.ry large'.propeller .is dri'&n at low r: 
8 

.m.'for 
., fi P 
i? and fuel. efficiency;. The entir-e engine/ ', .-9 ; , 

. . r 
/ I . 

, / .I 
I h . 'i ', 

1 
6 
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-- ,- 

I/_ 
“” / * 

’ .” *i 

,---, _.. 
>-’ _- q!3 _ 2 

. 

F.93 Q .~ -drive unit is arranged‘to pivot on i sing e. 'tr.ansverse axi-s Ofor 

retracting of the water.-0 *'. ' 

8, .This alldws 

i *'.: %' bugaboo of 

bme-r.cjed;' the co~monri 
+.- ?.‘. 

,'- 

nets 'is 
', -\ 

" 
. 

'-' 

,,easily rectified: Most important;the*~la~e, 
0 

efficient propeller a 

*withdraws Fqmpletely 'from the wat'er 

1 speed poten,i$.al under sail.. 

vesse.,l its full 
1' 
. . . 

P,' _ 
(. ,! 

, * '. . . . . . 
A_ ~-, *' ‘,, .- Parenthetic&y, be the wisest- 
- * ;ir 

choice. for the Philippines. re hard 

a 
e ._ _-. 

I " .diesel demands.b,ecause'gasoline.must be d-ratin-off I 

1 IT cracking process. 
.; 

High gas prices Fause st0rag.e gluts and a 1 
, m . I con"&quent res'trlction on~diesel fuel production. D.iesel auto- 2 

.~ . 

II 

'mobiles pay'a special import tax-in the Philippines. 
s. . 
. 

,. a 

‘” 0 

'I 
Gasoline .inboard engines are" rather dangerous when, 

'-installed deep in the bilge of motorboats. The risk of fire and,' . 

explosion is minimized by installing the 

where drips and vapors cannot 

-entire machine is proximate to the 
L 

tion of overheating. It,is easily accessible 

. maintenance and repair. ,-' /'_ I \. , ': 

such an engine.+installation is developmental 

and willBrequire a degree of cut-and-try. 
._ 

But the prospects of 

keeping it running are muchaenhanced by avoiding sophisticated 

which depends on sophisticated engineers and 

specialized- service and uncommon parts. ,_ '-"'.^,, .- <Even a small.automobile e .- 
ngine like the Nissan, generic in the Philippines, could be 

stalled in the,Mother Banca complete with radiator and muffler. . 

uld be closely parallel to the bare-bones propulsion . - 

em of the existing bancas wpile St-ill performing the neces- 

including the ability to really sail.' ' ' _i , 
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f , 
,I ,‘( 

, t 

, . * 

’ 1 ’ ) I 1 
.q 

. ‘i Cc \ . 1 . 
Investmenf cost.of a traditional monohull,motorboat of ' I +I*: 

,' '. thirty-two feet, if.built with fiberglass or-aluminum and 
y 'lb, . . 

.# 
--. equipped with normal diesel-po&:ri, cdub range between $9,0"00 and 

-8 
.~ $l4;060. No ,sail.would be necessary because prop'dracj and bilge . ,:, ; 

keels (required dor beaching) would yield ~disappointing'.perfor- . - ,, 

mance under sail'.. 
_*, 

r4 ' 
- . <’ 

\ 

Despite--the added ost of two hulls and, sail r,fg,, the,-~~ 

catamaranWMothGr Banca can p ob'ably be produced in the Philip- 

pines, 
I 

~. -5 

of mostly -loca!l. mat, i$J , for about $!,'OOO. Much of the ~ ,.I ' 

sa-ving is. due to t!he' "generic" engine-installation and usihg -- 
c .' 

local yood. A further investm:nt reduction, withaattendant . 
social benefits,, can be achie ed by local.boatbuilders assembling j 

P ., 

I 
the catamarans from $relamin,ted parts right in the.fishing % . ,'. 
villages. A modest training program would be required to'intro- 

duce..new glues and coatings, bu,t the carpentry.re.quired -is well " 1 

*within the capabilities of indigenous ,banca build:rs. This ' ,_ .- 

train-in.g prog&n can be *f.acilitated tiith cle'ar grap9ic plans, such' -. --. _ 'r 
as are provided for inexperienced-back yard yachtbuilders: 

. 

I. 

a 

’ I 

-'Ancillary to these cbst. advantages i's the matter"of' . ' 
P 

"inf'rastructure .II Fisheries proje'cts.commonly include Ishoreside' ' - -,p 

facilities for ice production, transport'ation and other fish, _ J 
4 

marketi;lg' features. A very expensive item of infrastructure is * ..- . 
- 

,harbor facilif%: channel's, docks antihmarine railways'commoniy 
. . ', 

n ' 
0 associated with monohull motorboats alien to t$e Philippines. 5 

These harbor facilities:often cost far more than the vessels : 
'. , 

l 1 

which patronize them and are "subject:to storm damage and high _,. 

, -maintenance costs. The indigenous bancas, however, '.have long - 
. * 

shown 'themselves not to require such in:frastructure, and-the 
,4 ' 

'ca,tamaran Mother'Banca would uphold' this ver‘satility: Loading : .- ~ 8 

and discharging fish and ice"can be accomplished by men.wading ' . 
I 

' ' into knee deep water, this while the vessel-,lies stable and * 

upright at any,stage of tide,,even in a s&ash,ing surf.' At about % f* 

2,000 poun s built weight, 
f 

the catamaran-is probably'somewhat I -e 
8 

lighter than its'traditional,_monbhull counterpart'(massively 6 
2 

built to withstand pounding on 'its wide, flat,bbttom, *and. the s 



: - reletil,ess'vibration'of a diesel .engine)-.-. 'narrow"hulls are." Twin, s & .- 
I 

, d ', * -easily protected, with sacrificial, ‘replaceable Yrunner.s!'^ ore t&e. ',0- 

8. 
J -. I . 

5 "ottom. _ - 
P 

Such' a'configuration‘is ,easily:dra'gged-ashore by 'man- 
1 

power wit,hout$JaiTger ,of "toppling," 
‘i 

. 
Lo 

I ,. where the, investment is safe .F 
I \.* ' .-..fi?om .storms without expensive"breakwaberS,, Ea.sily maintain,ed on',' ~ " r , 
\ any:beach'by its o&brew;, like' indai+noys‘ craft, .t,he Mother , L 

8 
PI 

I 
c. - .,Ban(la can:Y.operate without need&f-marine ra-ilways or' cranes. I'- :, 

;“,' . ,‘+ _' * , ..I 
,,_ ~I\ -. ,* -. . I,. , '_ 

.' *. ,. . * 3 ,. . . 
I , Supernumerary to'these investment savings -is'fhe.matter ' 3 _ ii . 'v ' 
of the mul'tihull's m'iser'ly running costs; : 

'_ ' 
\J ' 

/ ' : 
8 

.'-\:, .< L I' , -\ -~------...- ..-. ---.. --- -~~ :. _.- . _ A a I 

/. 

* , b' ,I?... -8, _ -, 'lr ' _ , 
-ix I *. . I 

1% :; ,, 

.-". -s 
* .:. 
',‘,< =$> <'I I_ >-- 1.- 

A quick look at fluid dynamics reveals t at a'boatl 
-.. I I & '. 

' :makes a hole in'che ocean and:.requir.es energy to move- that hole 

. along. 

8 
I Moving that hole makes waves. ' It is-a feature;of waves s 

I ' : 
"- that-small wa,ve's+re '$ormally'cldse tbgeth,er and move slowly, ' 

/ 
while .large. waves ,are far apart and move: fast. &wide boat-h le 

' , iJ . 
: makes much"larger,waves (one at the bow and' another at the &L&n) 
. +. * 

..\ 1 than a narrow boat-ho&e. With small boats,,> such-as the,se,-the 
. 

1. , -* bow _and stern waves are much cl,oser;:tog-ether than the.y,wouldrbe in ' : 
I -- 

. Thus,a ,' J -. ~ <nature if caused by the wind, and so cannot move' fast. 

wide --boat cannot-possibly go faster-than fhe waves it makes 
\ 

I ' Planing has its 

8 
unLless it skims over$,the surface is in planing, 

.$. -. ’ 

- problems,, too, and is not desirable in these working watercraft; 

,SQ, let’s- look. 
5% # 

at narrow-boat-h,qles. , . 
. - 9- c 't " 

\ '. .' 
I - - -0 

* '. %i&t. monohulls 
1. 

re about three-to-four times longe-r 

8 
.' ' , : 

than they 'are. wide,,." 
. f? B_- 

but multih,ulls can b-anywhere from seven-to- 
, twenty times ,longer th.aa-they are wide. .A practical width-2o- 

i ' -, length range for -our Mother Banca is about nine-to-twelve times 

,longe'r-than wide::. 
i 

8 

so narrow that this moving hdie makes' 
F 

' practically no.waves' at all: Wher.e does propulsive energy go? * - 
. 

:It‘is mostly carried away by waves. Therefore,, a narrow hole, or 
- *. . " I .e e0ven two or three adjacent narrow holes, ‘are very easily-driven . I 

8 
I through the water. i 

< 
.I_ . > ’ 

‘. -- 
This admittedly 

* 
of the fact that&he boat 

//-- 
_--- , 

.-____-._.___ ~. -- -- ~--.-- --- 

‘. . 

/ 

incomplete- discussion must- make mention 

which sits% in;a narrow hole all by 
* 

. . 
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. ‘7 9 , 
.- 

36, ' . * :..e. \- * 
. '- . 

, ,.. . 

3 

. t 
I' . . . I , i . . I ,. \.' 

itself is, too tippy and,.so,, 'must be "outrigg.er. stabilized" 
. .' 

as":. in 
. 

catamarans -or trimarans . . ..a concep~t~mQl&&d~ to good .advantage -__--~ ___---- _ _ ~--- 
S for- centuries by people %of the Indio-Pacific.. ' 

. 
. 8 

1 '. . -'& 
.* _ '3. I - . _ ( 
,I i Yrue, narrow hulls* are poor load-carriers, even two or 

three 'toggther,,, but la.$ge payloads are not likely to be en,coun- 
t 

1'1 . 

like back-packers. 

. temporary bancas are inging home as little as five pounds of 

and ice in',a 50/50 ratio. 

. _ _- 

his &ound " . . . sufficiently differen.< fr.om 
' , 

. Prototype-construction is _ 

Fully . . ' . 
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~ ’ . .-,< 

8 
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Even at that, it will be inexpensive compared to our 'yacht . '._ ' ) 

/ prices-. ' . 
**_ ' .' z 

* 

8 
i 

‘ I 

As with the fishing version, the yacht is capable oft. *- 
cm 

being built in'the "back yard"--in the fishing villages--using 

-the same know-how and the same '.. 

8 The 'most logical operators of 
I > ,) I 

, themselves (they'r,e.doing, *. 
' , 

[ -* i-t now) giving local peasants an appropriate share in tourist 

~ - . 

-8 

development. 
. . 

- _ I.\ r, 

8 
c 

, 

‘4 

8 

I Larger; similar vessels for tourism'and inter-island _ 

transportation are‘also in' planning for cdnstructPon at the . 
_* 

I Cancio"facilities. 
a Y 

. Q’ 

I/ . 

a- 

, 

, 
‘, 

Four thousand islands comprise the P 

Philippine archipelago. Protected 
waters between the islands no longer ,! 
prod-uce sufficient fish landings to 

satisfy the growing market of about 
,fifty million people--most of them. * 

young-. Industrial fishboa'ts ranging 
farther seaward bring larger ca,tches 

but at escalating costs.' The local 

demand is for very low-priced fish; 

can sail& fishboats help keep prices 
down? , 

. 
- 



I I %L.. . 

Two-man Tuvalu dugo$,t,.wai,cs on beach 
* 

with aluminum run~bi;$ts~ 

D 

c * 1 both types" * * 

re.stt-icted'in windy weatF?er to approx- ' 

imately the same numbver of fishing ex- * 

_ ped/;itions per year. Wtiiie'- t$e, ,out- 

board-powered r&aboutsi are more;con- 

venient, 'fish Aandings ,kre comparabv,; I, 

'running costs ar.e not. , ; . 
i\ ' ! 

Mr. -Jose's LCaitU " hpsted the author ' - 

aboard such a canoe for an all night . 

"sail-and-paddle adventure well execu- 
.ted to illustrate thelrigors, dangers 

and pleasures of the subsistence 

.'canoe fishery, , 

8 

* 

1’ 
8 

, 
8 

- 
/ 

8 



I’. : 

.-_ .time migration-eastwards analogous @Scope to oujr. contemporary ., 

..t,fOi ,:pla.nets . One! group &w-?&own as iPolyr$es'ians, beginning 

‘. 
;.- 

‘6 ..d 
N~~written-records.or odean-'spac{ ships -survive intact 

: 
i,- ,( - -, - to reveal ,the,detaiJs of'this aclaieveme$55. Tradiitidn holds that '. 

t. 
,.( miiratory. sea:*birds suggested the..existence of invisible desti:_-. .A~~. _ 1 , . . _ 

nations,. that- navigators computed their.positions in the mind*by _, r 
.' 

._ emp.i.r&al,orientation with'the niqht sky, and that-all vehic.l:es . ..- j 

were composed .wholly of vegetable fiber. 

One Polynesian footprint-along the rqArat0r.y path was a 

!’ group of eight,'atol&in- the r.emote ten-tral Paci$?c, 
n 2 

now the -tiny- 
,'h .,/I 

I*., 

'_ . ,,island nation of Tuvalu;' Her,e Polynesian cultur,e has persisted I 
:h 

7 ' for perhaps a hundred generations,, a cultu-re wrought by incessant 
i' 

bombardment from sky andl‘sea upon life"fo.rmc occ,upying minute 
. 

1 .-__ ::. " h scraps.3f isolated reeftop. Tuvalu.'s total land; area is 26 
:.,, 
',,' _'. 

square 'kilometers,. divided into eight atolls, sc'att&red within a -. -~ . .' 
_. :... sovereign.sea'terri.tor,y of 1.3 million square kipometers: 'Much ' : " 
” 5,” 

,:‘,i ‘,‘, ,- ', of,.th.is ,is inaccessible to-the inhabitants; only' traces- of their 
f,: ),,' . :;, " '( 

. . 
former,,.deep-se'a ,mobility su.rvive, 

' 
in the form of finely carved .a' 

a n&-t fish importer,., 

inter-atoll transportation, of'less than one 

hundred miles,' by .a small, decrepit 
.- 

airplane; both require. . . 
,_.' 
,. : 
,T’.j., '. 

government subsigy. the islets 
: I ,i surround.ing' a given lagoon' , <serves to transport people'and the 

food they produce on the'isiets,. Even this ,intra-lagoon trans- 

“, ',,, 
-I !portation- i$‘.sometimes not available. Traffic between the atolls , ,:.,, : ,' . t _ 
_.). ;y ,: ,and intercourse with-neig-hbor nations is entirely 'fuel-dependent. 

canoes' . .,Despi,t.e her 'rich -fish resource, Tuvalu is like . 



. ------.-- +L ‘i$,y-.-. -* 
1 

> 
,J 

. 
z. ,I. ;/, 

,,/ t. .I . . 
.;‘: _-I-.- 
‘, ’ __~-: it 
. . _ .-- .- ,’ VI 
. . 

I . , -, ., 
.:...- D 

‘.’ ,_. , Environme?talch;nges, 
. 3 

,I acculturation, declared polit.ical indepen- ? j ' 
;I- .'_ ,..' 

de'nce, 
. 

implied5.econdmic dependence,. and the energy.rcrunch haveall'! - . : 
. : i ,. &ombined to 'apply' uni-que~~.t~-~-pr~:~~~e on theZe3,aOO ' I 
:+I 3 
'., I yc -people; members of the'most ocean-oriented race on earth. 
.., 

:dlearly, they ha,ve.adapted to unique- pressures before': 
. 

'5 " 
* . , L-d - . 

,. I , \ . I. '. ',',' . Save'The,'Children islandn-profit foundation whose i \ !h' 8 : 
: . . . ;. ':, .' .,' ,..respected achievements .,are based on commun&y self-help as the T- , .' . ! 'I * . ,; ,, "I ' y most e-ffect'ive mednsAof benefitting' youth 'and future'. Mr. Jack " ., -. 

bt Lockett', field*office director for Save The Children in Tuvalu, 
:' 

----has-observFdlZii&-~~ istand communities are becoming more 
-.> -__ 

.._Y I-- 
, .: 

dependent-on industrial water&raft. Tuvalu is located at the end 

line.of industrial supply. 

the writer was 'invited by Save The, 

Local:builders should be ,trained 'and 

former capabilities:' 

Subsistence fishi,ng canoes 

Intra-iagoon taxi service ' 

Short'-range community fishboats , 



.xy 
.Y I -&. 
f.; ..,- !: Tuvalu's mar~~~ime'esvir~nrnent $mpose>':sever.e. demands on 1. .,' i, .,. 'Z,' 

11 .._ ) :. .‘ I.',., :' ;“ 
:& _::. _l-,ti.L .,.L~~.I___------J'~~ ,.,. :; -~----7- 

harbor facflities::, ' 
: 

: ,i 
. 'I. .,, i ..:. 

e 
'. ', ; / ': 

:' .; ./ .b~; .T-In&nsjstent~ wind cond'it$bns o 
,' 1, ':_ / 

-,o.. '_ 1 C, , ,'I 
', , t . 

‘Insid'ibus-'~'avigation hazards ; 

Thes,e 'demand+, sugg.est that-vessels of all four appI,$cations 
II of ,.runriing' the surf in breakinq lago&*~ . 

.' 
.'Shalloti draf-ti -with keels protected by,steeJ or hard: I 

wood runners,, '; k4c‘k-up rudders,, and retractable propellers are all ~ 

prescribed'.to allow trespassinqVda&erous shoals and sustaining " 
. 

i acc,idental g,roundings in coiral and Surf,% .Tuvalu. is located in ? 
f 

,;::. \ / 
,' '(_, 

: , the' dol'drums. Shifty, gusty winds-make. most anchcrag'es insecure,' I 

Alternatively, the 

Tuvalu's watercraft~ . j,, 

These are not ' 

historical-watzr- i 

with both sails and . 

;_i 
. '. _.... , . ,, . . 

service have 

rudder and propeller, 'thus are ', .. 

-This. instabili‘ty$lus Anordinate,weight ' .: ,' 
ashore for maintenance And repair. ,; I ., 

but with disappoin,tEng : 

::, ./ r,e!sults be&use of-their wide .hul& -form,and propelPer.drag..-. Some..-. __~ ,' 
., 

sh,re%i.de 
. 

:I ._ 
'_:I : .!,. ,_ '_ 
-a b' 

: / s 
', : 

., J '_ ,, .!L. . - ,: . 



: ;, 
J3v.e.n if equipped with a smali.oufhoard 

:. I h. boats cannot travel against strong winds under sail. or 'power;' ".: - . 
. and they 'behave like' the powerlJaunches.when grounded. .'rhe 

" . . 
r 

i /. ,‘ '\ 
:' weight of mach'inery or ballast make 'bo.th types poteniia.1 sink.ers;+. ,' 
', :. ~ , 

:, I ; ,. '5 i .'. 
: ; 

'.___ . 7 
.<'A I' b, :I -, '&tboard-powqred 'runabouts , ~ 
'. '_ ing.the~sub.&stence canoe fishery, 

,.isuch as 'are nowrinfiltrat- 4: 
offer -great convenience in . 

: ., mobility andI,beachability;. b'ut cannot @ail or withstand angry -_ 

,' seas!,' dutbo:ards congume:extraordinary amounts of fuel and '. , 
? .:. req@.re!mixing oil, with'gas... 

I 
-Consequent errors.in ratio plus 

/ ;,potential f&l coftamination lead to pervasive breakdowns. '* 
.-i 

C.' !.' 
.' Succe,ssful -r.epairs.'require special training .and. tools . . ' Outboard 1 ,- 

', 2 
'-.> ; : ':(' runabou.ts go fast,,, 

'. 
but this speed 'is expen.s.ive: Let's admit that 1 

,i' :... 
!, '. 

in'this'context much'o.f the investment manifests itself, a.s 'the 

convenSence,jand 
I . 

,.I 
,>. ' cost .of exhibitionism. When ali costs are 

0 

:’ 

cou'nted and,, the dividend,s weighed ,-the long-terh prospect of :. 
i .;'. 

addressing Tuva1ul.s watercraft problems with outboard runabouts 
. 

is almost certaihly;,zero.. 
. 

. :a 
. I / 

.-. 

. . 

L ,dne contention is-that outboard motors are the.problem. * 
,,Not that exhibitionismand convenience are bad; it% -just that '_ 

. " 
-;+ 
; 
y-.. their&costs are. unsustainab1.e in .this case. Sacrific.ing food for 
--.___- il . 

: 
1 

f&e-l i.s buQ,.it Ls in many outboard-ized _ I -, 

,- *+. areBs . . , ,?utboard m'otors are probably little -more than 

,, I_- ,s.ymptoms of a. chang-$Zn-vironment (smaller logs 'ar.e now dictating 

'L 1 ,,smailer.canoes). and a consequent c%iiig~ thesociety_ 
.*. " .I -. 

' %-.community:own.ed craft have been rep1ace.d by one and two-man _ . . i _ r 

'. canoes)... . . ‘*f. ' .d . 
:> ."* 1 (*' 1.. .a : ? P' ', 

'_ ? '. 1 ./: . ..' . 
: .*- . The real concern is for-the-sdbsistence*canoe fishery. 

A majority .of Tubalu's people ide .th.e new cash 
:- ' " :.,. .,,'., L-T 
m a economy. With their'&noes %hky.cannot qu/ite fish- I 

.!' d 
'food' needs'. now.+: - 

* s , 
! :., '\ -~ 
.$' : 

', I ., .*a ) -. 
,_I, \ .. $i 

I .” ., . -. ,. I, -1 : , . . 1 ( I 
I -. (I I. >.- I s’ ’ : ,: E’ s IA . . . . . ‘, . 
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1 
‘n ‘n 

* : * : 

Independence,- foreign ai$ government->obs, and ‘outside-earned , Independence,- foreign ai$ government->obs, and ‘outside-earned , 1 . I-“.. 

’ ’ : .f 1 ; : .f 1 ; ‘... ‘... . 

&come “have created a growing number of cash -customers? 
c* c* J . .- 

&come “have created a growing number of cash ‘customers? it Funafuti, for it Funafuti, for . . 
:- :- , : ‘. !b ‘. !b 1’.. . 1’.. . . . 

, , 
1. -- L 1. -- L 

m m .- .- . . . . _’ _’ 
fi&landed by ,&board runabo%ts. :. :. fi&landed by ,&board runabo%ts. &en $3 part of a trend; ‘an, increasmg &en $3 part of a trend; ‘an, increasmg 

r9: 

‘: ‘: ‘-F/H , :, 
“ . “ . 

.’ ._ .’ ._ :.,. :.,. . . 

., ., %ith .“terminalXy expensive” long ‘tern consequences. %ith .“termin&y expensive” long ‘tern consequences. 
r r . . II II P P --. ., --. ., : : # # 

This, then, -is ‘to ident-ify the need: ” This, then, -is ‘to ident-ify the need: ” ’ ’ 
rl rl 

) . ) . 3 3 -’ -’ 
a commu;ll’ty-oyned and operated a commu;ll’ty-oyned and operated .- 

._ ‘1 ._ ‘1 
_\ c _\ c 

,a ,a r r 
‘fishboat, capab1e.o.f feeding that ,comrs%unity, ‘fishboat, capab1e.o.f feeding that ,comrs%unity, 

i i 
at a bottom-line inv&&ent and at a bottom-line inv&&ent and 

,’ - ,’ - 2 2 7 ~1 7 ~1 
‘. ‘. ’ ’ ..__ 

P P I< I I< I \ \ 
operating cost which wiPl,ultima+?ly result i,n.trub independence/. operating cost which wiPl,ultima+?ly result i,n.trub independence/. 

.A& .A& 
e Wh@ e Wh@ 

? ? ,’ ,’ \ \ 
,they had‘.before. ,they had‘.before. :@ :@ 

1 1 ../ ../ 
,’ ,’ / ~ 

-8,. -8,. 
,I ,I *- *- I I . . . . 

I I Vessels’curre.ntly.in Tuvalu, Vessels’curre.ntly.in Tuvalu, -or under c’onsideration for this. -or under c’onsideration for this. 
* * , , I I 

. . . . . . , , \ . . 
“short range commuriity- fishboat, ” “short range commuriity- fishboat, I’ 

‘1 ‘1 
‘rz 

*I. ., # .’ . ._ * *I. ., # .’ . ._ * 
resemble the dieselized lagoon ta&i-. resemble the dieselized lagoon ta&i-. 

-, ‘. . -, ‘. . e 
.o .o 

and lack the combination of,necess&y features, which, and lack the combination of,necess&y features, which, 
(\ 

ag’ain, are:. ag’ain, are:. : ‘\ g I 
‘%( _’ ‘%( _’ ‘\ 

ii ii \ 
i i 

1. 1. Very light’weight and yery narrow hull form to achieve shallow i Very light’weight and yery narrow hull form to achieve shallow i , 
c c * * ‘I*. ‘I*. 

, , 
* 

, , P P 
” ” -2. -2. ,A fixed, four-cycle ,A fixed, four-cycle 

i,- i,- 
ust retract ust retract :. 

;:, ‘., ;:, ‘., Y Y 
.‘, ,more usual sheet plywood construction ove,r lumber skeleton, .‘, ,more usual sheet plywood construction ove,r lumber skeleton, 

i _/. : ‘, i _/. : ‘, 1 ; 1 ; ,o ,o “I “I 
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.e .’ stili’$Z&ig~~~~ e d =in Sear&n&r Tr$ma,r+s,. . -The panel ‘.method was ‘d&eloped 1 ’ 
A. s--p ii ? 
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.,-it& ‘&is&i&~~o $.+ssrge from cQ$nts tb :,offer .&me. alter,native to ‘sheet . +?q& n.;;” 
-.I ‘.,;’ I. 

i 
,:>,::;pj, 

v ‘; 
k’ ,<.;g ,; ~,‘~-q:~ ‘I&.. &&‘fL f ... . 

’ / 
‘pl~ood”s~~is~~~antag~;j:. 

/’ j _ 
may-benefit from’using the:. :. 

:,;I ,,, j’.: : 1” .d I z 
,” , ‘. 

,‘.’ ’ 
‘,/ , :. 

&&yd’l;teti~$&, fo&i she would not’be dependent on a’ supply of prelaminated, 
,.,. ! :“; .; ;. !‘, 

,/ ,.I (I’ ,, 1 
*:, -<‘-a,. II 

,’ 
.:. *. 
!’ ‘k__ . ,: ,, $~ 

“compoupnd -curved.paneiE$rodu.ced alse~i;e$,‘,(a~t~gugh’ 
: ,: 

i’ ,;’ ,_‘I ,.; .: ) ‘, ” ‘..,I _ .’ , . . 
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. 
‘,I : “. ., 7 her’oyn, if ‘demand. 8.0 indicates)i7 .If. the Gother ‘Ban& works 
----J--,-‘:: / 
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:_. 
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.$ine S , 
* 

something simila,r,,may perhaps be’tried in 
II -:,; ,’ .: / s ~ . I . 

” ; . . ‘..” 
axongside other,’ 

.’ ._‘j,. : + : 
.more +ien desgns.; The point’& that oni‘+ prototype tr,ials’. ..’ 

: ‘.” ! : .-I. ‘_ 

a& being recoeended. Jt a$$.ea,$s cbvious, th,at long-term needs for [ 
‘. _* 

./i_’ 

.i,!‘, .: :_ . 
I, 

’ I 
“\ : / ‘.. . _ .;: * *’ . 
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, 

3,atercraft should be pr.bvided by construction in Tuvalu’ that sever& 

.‘. 
P :, 4, ! ;; 

:.,.. vessel sizes ,are,. reguiredi and that the lconstruction program should be ’ 
1, n 

‘*O, ’ ,. 

7’ stlandar “ized to the ,extent possible, 
q 

’ ’ 
I 

as was the case’in historic times: 
1 

,:.’ ‘, ‘. _, : 
-.. !\- 

For ,Tuvz@an builders to laminate their‘ own compou&I-‘curved panels, ’ i ._ 

j 
a A 

:. or’to’b 
F 

Jd any designs from any material, is to be decided only by eval- 
,. ,,’ i 

$ iI 1 

’ e relative performance of -different prototypes. ‘&deed,. there may ’ 
;- \ 

.’ ., -alternative to the outboard runabout in Tuvalu. F Except, of ‘-, 
(, .’ ‘; \ ~ : . >.- j t*- 

course,,\ the dugout canoe, 
,.,, i , 

\ 
To keep pace 

.: 1 i, I, c 

; .o .&Gter. A minimum pilot $rogram hap be. n initiate+d, to build one canoe ’ 
, ,i=- 

:n 
is as close as possible ,in . .- of 3.2’:~feet ‘(large by, current standards) 

I: c : !> 
: ‘. . 

design-to. the indigenous: .vaka. design-to. the indigenous: .vaka. whidh sails whidh sails A single outrigger ‘ves A single outrigger ‘ves 

\‘ \‘ ,,’ ; . . ,,’ ; . . i i 

:‘, :‘, iith the .outrigg.er side al,ways pres’&ed to the w&d, iith the .outrigg.er side al,ways pres’&ed to the w&d, 
/,” ‘. : - /,” ‘. : - 

. . . . ‘1’ ,* ‘1’ ,* 
‘. ‘. :’ :’ efficient sailing machine has no/redurtdant parts; efficient sailing machine has no/redurtdant parts; ‘\ p ‘\ p aa.’ aa.’ j I. - j I. - ,I, ” ,I, ” 

._ ._ : : 
alwaysin service regardless’,of the.point of alwaysin service regardless’,of the.point of 
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no outrigger on the downwind side, platform and rigging strains are 

r” :’ 9 

t 
minimized, thus allowing these craft,tg be produced with an absolute .( 

-1 

d 
minimum of material for lightest weight and hi.ghest speed at lowest cost. 

. , 
: 

’ Strictly speaking, no other..proven sailboat in the world is ‘as conceptually * 
i 

8, ’ * 
, perfect npr‘as foreign to the symmetric.&ly-attuned “western” mind. . I 

-z,yq / 
-&i& ( .O _ a , 

-The Pacific vaka (or. proa +s it is usnzilly termed by yachtsmen) sails 
@. *’ 

.L- 
* . . .“. with either end forward. It must, in order to keep-the outrigger always 

;. 2 
facing upwind. Sailor& of’bi-lateral, one-end-pointed bo’ats find the a 

> Y 

vaka’s ~maneuvering tactics downright.disorienting, but the issue here is ’ 

Q’-; --’ L .. to prevent the counterpart disorientation among Tuvaluans ! YO.‘. this while : 

I 
still introducing something tb relieve the lack of large logs and establish 

e L; F 

i’.. i 

intra-lagoon taxi service quickly, at a minimum investment.. 
FI 

-. 

_, 
<. 

v Therefore, prelaminated-panels for the vaka hull are being donated _. 

:./k--r .z by Mr. &gust&e Cancio in the Philippines for air shipment, paid by Save ’ ’ ’ 
-3 iy 

8 .The Children, to Funafuti, which is the district-center atoll andcapital 
___1- ^^^^^ L-.-----“I”II*“l_l___II 

._’ 
5 / 

, 
. 

‘--.. . of Tuvalu. There, local builders will assemble the hull and/complete the .. 
+ 

_- 
vaka entirely with local materials in the traditional’manner. i .Payload for -the- .~ 

6,‘. .- I I?----- 
lagoon-taxi, will be about 1,000 coconuts or about eight people. Operating ’ n 

*._ \ ‘* 
. 

cost will be eesentially-zero unless a small motor is added for calms, 1 

r * i.. 

a ,.‘-.-- 
knd there will be no debt service encumbering Tuvalu; ’ 

. . 

\ 
-iL.,w 

. 
Yes, this pilot program runs the risk of producing a boat ‘I.‘. . not -. 

\ 
:’ .I ,’ 

‘l “_ sufficiently different from existing vessels, “.and perhaps-incapable of / 

.a’ :. 
kseping scheduled roun$s of the outlying islets. Potential khortfalls are 

L 8, 

accepted as a means to avoid p 
-. 

reposterous overruns r;sulting from the’ ._ . , ‘& . _ 
-z. c . :’ 
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mare~.amb@ious .development schemes implement$d without the benefit 
,,;.. 

,: ~ ,-;: -..._ : -_ . . . .- 

,of c,onservative initial experiments , This vaka project i’s designed to 

. 
*. :‘,,ezqtend a,.vast maritime heritage .by introducing one new ingredient at a ,. -- , 

1 Z’. .,_-. 1, 
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In this case, &ninated’wood is recbm$nended as a possible alter- . . 
i 1 I 

_1 0 , 
: t _. i’\. . . i 
",,.. .'. 
6, ,‘V. ‘.I native to dugout-logs;; -lndigeno;lls--desi-g-ns~fo-rged-thro.ugh-centuries -by ~- .mo-----.~~ 

,. . .i’ 
\ 

-e . 

local conditions, are,,recommended as *a @ossible alternative to’ alien . ’ 
~.. - 

‘: :, >. j 
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,’ ,- ,’ ,- , , 
” .,! ” .,! . ,,. ‘- ., . ,,. ‘- ., cyaft. cyaft. Local construction is suggested over wholesale imports. Side- Local construction is suggested over wholesale imports. Side- _ ’ _ ’ . . . . 
/: /: \ .)I \ .)I 
:--A, :--A, I I 4 4 
.’ ‘:., .’ ‘:., ‘;‘. by-side comparison’with the other alternatives in actual service is . ‘;‘. by-side comparison’with the other alternatives in actual service is . l l 
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acknovtrledged as \the onlyOmeans by which Tuvalu watermen can make acknovtrledged as \the onlyOmeans by which Tuvalu watermen can make 

: ,V,‘. : ,V,‘. . ’ . ’ 
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4 f their own intelligent choices .,. 
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,’ .,:., e : - _, 51, 

conditions. determine loca)7 design is 
\’ I l 

Tuvalu ‘canoes with those of their near . 
‘r I : .’ 

ilbert Jslands: 
.‘I 

now the nation of Kiribati. Unlike ’ , 
I b 

The islands are localted within -the 
‘a , f.’ 1’ 

‘intertropical convergence zone or 

_/ ’ 

‘J doldrums, ‘I a climate which pr duces 3 /6 
I .‘I d :. ; ’ 

\ - i 
I i., 4, : .,big *ieei. :D 
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The A$ic&ne~ian c&noe builders of Kiribati )were forced by 
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‘, lack ‘of big.-tre.es to fashion@ank-bu%lt hulls from sm.all pieces of wood 
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Lying near the center of many newly- 
declared independent state.s in the 1 

i. cTptraJ~_Pacific, Tuvalu epitomizes 
their supply problems'and energy- : 

_ depqndence, . . . ..L.aw...cost in&x-island----~ I - ,.. 
tran.Gportation, and ability to,ex-' 
ploit sovereign waters,are major 
needs. Workbo'ats with fuel super- 
efficiency, assisted by abundant 
wind power, could help return these 

I 140’ * . . . . . . . . . . . . . . . . . . !lop. . . . . . . . . . . 22 . ..L................... -.- 
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a EiODERNIZED PROA ON LAMINATED HULL i $ 

..A.. 
9 Requiring a separate outrigger'hull 
_- with daggerboard..trunk, laminated 

cross-beams and tubular aluminum 
mast, this version is somewhat more 

" 
costly than.the "traditional" proa 
at right. The laminated main hulls 
are the same, but features are in- 
eluded to overcome the Tuvaluan's 

, stated objections to their own boats; . 

propensity to capsize, and difficult 
maneuvering. 

Separate, elevated float on downwind 
side (behind sail) serves the functioh 
of a: "pod" shown in the accompanying , 
photographs; it effectively.prevents 
capsize. When maneuvering, isosceles 
s$il simply alternates tack-and sheet 
from hull to "pod." Traditonal ver- 
sion at ri 

f 
ht rerluires moving spars 

from one end to the #other. Only trials 
in service'will reveal which version 
works best, mechanically and cconomi- 
tally. -. 5 '( 

i 
\ . . 

- 

For the Tuvalu proa project, all'ma- -- . 
terials and desbgn, other than the 
hull, are to be locally provided 
in accordance with indigenous craft. --J = 11 
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Proceeding fro& upper left to lower 
right, this viqw .depicts the steps" 
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oanoe builder from motor, buy boat.. *where, the money go? , 
Nukulae$ie,;Tuvalu, poses with model I go %fish in canoe, he, go fish in. 

E'dur pad- motorboat, he.go by me, bzzt...We both A . . __ of skipjack-fishing canoe. 
dlers piopel the craft at &igh;speed. go same piace, fish, we both leave-to-, 
to stayfwith the fish. This ,athletic / '; 

_ contestjbetween man and animal has cul- 
day, both come back today, bzzt.'..both c'i 
bring plenty fish, where the money go?" 

4 tural importance now being usurped by 
-. ------o\-lt-b-oar~_runabouts.. .; . ' Mr. Lomi has also modeled another, larger 

- ._ caboe from recollections of his youth. ';I . b 
Mr. Lomi's 'reaction to outboard run- . .'.I Big canoe fourteen fathoms long, carry 

abouts is punctuated with exclamations ,' fifteen:men, three thousand coconuts, 1 . 

l � 

of, 'I.,. where the money.go?, . ..My first) 
son leave Tuvalu; 

sail,]Nukulaelae to Funafuti in eight 
go 'work on cargo ship, -hourflixty miles! No no more can do, 

live months without family,.send'money no more big canoe. Now ride ship, ride 

: home. My next sonuse money 'to buy 
77" seapi&ie-;:p'ay money,-.where the money go,.,. 

I - 
,I-: :-' _ 

A-. _. -' 

a. ". 
. ~. .I 

t ,_* . ':-, 
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1 0 ._. This 33-foot Micronesia Ic&oe 'was 
photographed in February 1982 on :Tar- 1 
'awa lagoon, Kir?&ati, where the type 
is .in common ysage. Some wire and 
metal fittings, apparently from a 
wrecked yacht, have found their way 

t ' into the rigging, btt otherwise the 
vessel is composed entirely of veg- 

. . J 

etabj'le fiber...no glue; nails, nuts, 
or bolts. Just 32 planks of wood and 
thousands of lashings. Capab.le of 
speeds'in. the low teens on windpower 
alone, she is of about the size and 
arrangement' proposed 'kor the first 
laminated lagoon-taxi at Funafuti, 
Tuvalu. i 

/_ 
, 

“\ 
\ 

,’ 

-, 
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seven fgthom,~(42~.feet)'&noe built' 
'for-.Bishop ,Paul.,Meea by his .brother 
Orea a<Teaoraereke, Tarawa, used 
for inter-island visitations, Feb-,, 

.' 'ruary i982: Planking seams are 
bareky'visible; each hand-carved 
plank is shaped to. f&t and stitched 
'to itsnefghbor every three ,?nches, 
plus being lashed to.each of 47 

~hand-rkarved frames ins$de...about' 
'. 

.'~4,OQ'Cl lashings.. Building,such a. 
'3 craft from compound-laminated 1 ' 
.' a panels.', without frames or lash- 

ifigs, *or leaks, is a system which . 
“ 

,Brother.Orea wishes to apprais,e for 
,'himself. ; 

+ 

,:, - 
I)" -_ -.v .' 

' 



I 

1 I 

‘. 
‘.. 

30 
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’ 

At a total materials cost of about petition with' the latest multi-hull 
$1,500 including epoxy coatings and 

' used sails; Mr. Russell Brown buiJ.t 
' yachts tw$e her length and 150 times 
her cost, 

the above 30-foot plywood proa on 

I the Pacific pri.ncl:pie (outrigger al- 
way,s to windward) a.t‘ age 16 in 1976.' 

New 37-foot proa (below) bythe same 

He subsequently sailed the craft 
designer featu$s pronounced "pod." 

about 10,000 sea-miles, mostl'y in 
5uch vessels are based on Pacific sea-, 
craft and may'yet be appropriate for 

the Caribbean; and lived aboard for 
three years,' Several..,singleAhanded 

Tuvalu waters on acc,ount of maximun 

'. 
,, passages were completed. 

performance for rock bottom cost...a 
Cne double- 

handed 'voyage was made with crew' 
far more'extreme~comparison with the 
proa than with any other known,, proven, 

Mark Balogh (shown) of fourteen days sailing, configuration. 
" non-stop against trade winds. The 

. 

craft was also sailed in close corn-- 
; 

_I,. 
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s 
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BALANCING THE OUTRIGGER '; ," 

Photograph by A. Whincup illustrates '\-' 
how' Tarawa canoes are' driven in keen *- 
weekly competitions.' Heeling‘effort 
of wind in sail-is opposed by right- 
effort of crew on outrigger, athlet- 
'ically adjusted so-that no stabiliz- 

, ,,: 

! 

.’ 

,I... .!F 

\’ 

/ 

. . 

:ing appendages,. neither ballast keel,- 7 
'nor,wide hull nor outrigger, 
;dr\'ven through the water. 

are 

; , 'T \ \: 
1 * 

: 
1 *, 

II _I 
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.‘_. ‘1 ,. .. i: :: ;: .:.. 
“,:.., .;,. 

‘- ‘&te laminated& 
.,: ,- .., _,‘,I ‘\ ‘, 

isakin to both.t$pessJ. I.- .. . . 
gy:., ‘::--i _, .;,.; 

the light~&i~ht~lof the plan+: ‘.’ 
_ I. 

hulls’. The ultimate suitability:of t.hib triple acculturation must be ’ 

,y the sailors th?emselves. Hu.11 sonstrucfion without the, .‘. Hi , 

. 
i .,’ : ,pudgery ,of framing,/ hollowing , ‘or f&h&g\will &btles’$‘“be appreciated .I ‘. e. .- I I’ 

.,. 
by;fhe’ bui,Iders.. Vessel operation 

,, 
,: 

.’ ‘.: .,; “__ 
: 

. a 
,. .. 
,i’. . . I d 

. i 
1 ,‘I, 
1 ‘) 

:detei+oratini w’ill doubtless be ,. ‘,I’ 
<! : 

,, .’ 
__,, .1 ,’ ” -- 
:/ .%u!tability in .service rema& to be .demonstrated. On the new cano,e, . r I. 
: .‘,, ‘, 0 , a j’ 
,’ :, :,. . 

[some form of deadwood keel is necessary to provide &&al resistance, .-;:;- - 
*’ ,. I ,. .” . . - + 

.) 
,, ‘_ ‘. this to approach the, fin‘e”.sailing properties of the narrow, ,- sleek i<iribati , ,,. I 
,,, ,. 

II 

I .’ - ,, ’ - 
~“, i ., .A-‘__‘_ : :. . - - . . 

hull%,’ while hoping-to retain the durability, puncture resistance and c ’ 
., : .r :.+ 

:r 
in t.li”e Tuvalu dugouts., 1’ s ,. 

. 
’ I 

attention. paid b.y yachtsmen - ,T 
_‘,_ 

‘. _, 
. . 

“ ; 

j, j ..; to‘the proa ’ 

/ ,..: .., , , ‘-II 
: ,. 
‘, 

/ 

, 

configuration for trans -ocean rkiq,. &veral vessels.have T ” v 

.I been built on the ~“Atl&ic proa” 
, ,_ .I’ D . 

concept of keeping the singly outrigger .’ 
0 . .a 

‘alkkiys doqnwind, opposite ,to traditional wisdom. 
* . - 

,_ i 
, ,’ ,. 

: :a ; I, 
While this ar&ngement - 0 

‘s ‘I 
d- . _,, , ‘,,Z ,,a, . e 

*g ,, permits harder driving in competition ’ 
,,a( .) ’ , ._‘; ‘*. 

, all such craft:‘built/to date have * 
‘i;” . 

‘, . ., ,/ 

/I,‘. 
capsized: at ,s,ea. 

,I \. : ‘- 
In contrast, one modern ItPacific proa” version has I .“ /i ..*;” - 

I, .,.,‘I, ‘, : :. ‘, ‘I ,. 
.I s,all,ed some 1s; OqO,< sea mi1e.s without ‘capsiF&; 

.+ i 
. .I 

The designer/builder, ’ ’ ~ / 
_’ 

‘3 

/’ 

I I ‘I, 3,’ _. Mr. ‘,RuB’seli BroGn, has offered- several suggestions for.mo&fying the ‘ ,.. _ ,:/- 
,, . “. 

‘traditional prod to ,overc,ome the Tuva’luansi 
*., * ” - 

stated obj*ections to their k 
’ + . . \_ c . . :.;{i;,/ . T, 

,(,,‘,. 

I i 
own cr.aft,. which are difficult m+euvering-i” andWv&erabiFty to &p&e/” : : _ 

).,,..%‘.’ ‘~ m . ; 7. P ; 
--~- ;’ 

p . *- 
. These modifications are ,&own in the .dra+ngs and photographs heg&itK 

j, *’ . 

I 
I 
I 

to suggest’ a POS sible ne$ step in building .on’ 
1 ,, 

b - 
2..-’ 

1. *.. 
- _’ .: 
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( I _ Such “modernized“’ -canoes c&d’~qntri$ute to the-preservationof “. -’ 
. . -. 

., : 
1 f 

__.- _ I. 

, : - 
Tuvalu!s critical’subsistence-canoe-fishery, where no &his exchanged I i .’ 

. . . ‘I . 
2?;f., # i - ,.T7 c.. :! 

,a : 
for the; c,atkh.,-, 

1 ! _’ 

‘? : (L- Because cash must be kxchangdd~for fuel, the subsist&&e _ ., 1 
! i .-u: ~ _ ‘. 

, , 
,’ 

, i ._ 

/ 
; 

?fishery must be mostly powered by sail or paddle, 

/ _ ‘.- .,-.-- ;~- ;. 

‘? i . ‘. d 1 _ /’ 
.l,“‘. B it’ -- ._. ___ 

8 - I, ::..‘. ., 
. .. 
-- i. .’ 

__ ._‘, /r’ ,* : 
In+a~lagoon‘t+is ‘are. also to’ serve:many Tuva&ns who have 

I 
: _ /’ 

_.* _ 
-- .,, I. 

\.‘. 
Y I_ . . . ..f/’ ‘.,;.% I, ,<yet to participate in the inbu$$iv,e cash e&nomy. Thus’thb modernized ! . . I- 

:.-. . 3 . 7 ; _ , J /“.,* I , ..‘) ‘4 
: 

(,’ . J sailing ;. vaka may ‘perhaps. ful,fill,this application.’ -’ If no,$ then any alien - j 
, ., -~ D 

, 

hree additional remain to b& a,ddressed ’ I ‘.” 
, \ 

’ ‘Lbrief&y: ‘short‘range 

,-’ I’ I’ 

. . ‘. 



4:. -:.-. _ : : 
..a>; : _ _.{ ,: .’ j ‘“,,J? 

,‘N 
. . . 

L2 ̂ .Toe;&o.du&on &cifities and.a fish cold store are being +st,alled ‘;fh*:< *. . -*.’ . 

., 
1.: 

1 
I-* . ..at’ Fmafuti ~hoq, so that larger .fish lan&ngs can be accommodated without 

-2 ‘.. _ ‘._ 

C.omrr$unity ownership and ope,rationLof a Mother B,anca-like ’ 3 i 
/ 

ves@+.\iirould .re.c$ire &, investment of perhaps $10,.&O< 
. .-’ 

.‘. 47, .’ . 
on to what extentithe’ sails are,,us’e\’ s 

\I .. ’ h 
‘;,!,. similarly imp_ossible to projedt; -the ‘1 

; \. i’ 
q \. 

and community spirit for such ‘-y,.,, 
I 

. ‘; ;‘l,,( x \ 

: 2 ‘,’ . . , T4 : 
operation will:generat;e ‘a i 

i . . 3’ * 
\ 

a,. _’ .- \/. 
; “,I 

.,: , ’ ‘~-believable “fQian&al analysis. 
-=-y 

‘;. 
- ; .‘: ‘; I ___ : 

., 
’ ,;.’ ‘~on,,,lauhch s&+e’and&ighed against 
/ -. “. , ‘. ,, 

. . .‘I ._* , : 
.,;..:- 
i ‘7 y ‘-,effedtiveness.. ~ ‘The ‘c&&i 

a; .‘i;. / 1 ran configuration, built either of 
. . . 

,. ‘.,.1 1. ._ ,: ,’ 1 I- , 
,wood o>ver*ti-mb:er fS!$me or from prelaminated,pankis, 

: ._ : 8 _ . * . 
I) 

” . 
‘. 

--I . 
,. ‘\. 

.\, -. 
as ,’ ,~ <or ali iheVsame.Lreasons .as.i;l’the.Phili~~ines except more so in T&&ul,s ’ \ 

--Kc 
\ A, ’ - _ 

I’ ‘mixed freight :are~:%urren@$‘m&ed by ,Tuvalu’s own ship, the a%fection- ’ 

hundred-f& $&bucket namqd 
. 

@“Nivarig’& .!I 4 ich is : / . 
.r’- .I \ . _. I 

[ :., L ‘, 13 : * -. .“..:, .(,, The pr$-m$ry fundtio.n~of .tiNiv&ngai’ is to mo\e paG,s&gers and. ’ / _ ” (‘. 
. . , 

;:- 1, j, Zn ,I ,, ‘. , “~oriflicts”w~thbulk~ca,rgo~.defiveries and-,vice.vefsa,, i ,, ~ 



,; ,“!. 

-w ‘, :i. ~ ,1 * 

_- 

<m.’ -- I:’ \‘- : 
:. ‘. ,T.o ‘be effective ti&th ‘bulk cargo, 

,I” 
the new. !‘Nivanga, I’ .now‘ under , 

. . :, ,,%? 

.I 
8;’ 

‘i.. - 
---. _ consideration, “should be designed and operated mainly for -that service. . . .,.. ., c 

‘8 

,,_ “.. 
I., _. , 

Inter’-atoll traffic. can be handled by separate, smaller craft, A sail - . 
.,. .’ . 

“‘, 
assisted catamaran of, about $5-feet, with‘s payload.of about ten tons;..is * 
., , * -. ---, 

1. r+kmended. 
I :.. 

:,,., .- Such a vessel will require/ an inves$mdnt cost of about. 
. 

_ .- *t... 
..i 

., ,” :. ‘, ,, 
..:. : 

If operated’between any Go-atolls iO6 times 
:. .rn- ” z 

$1,000 per year. Compared. . 
._ 

. .:.., ., 
.,.’ ’ ‘@to: the tradition.al motor ves:sel Valternativ,e,’ savings. could be nationally 

i 1 
9 

: , :,.., 
,: ,< -.--._... 
,. significant. 

,’ 
Safety and comfort charaoteristics of these lar’ge multihull 

. 
, ’ . 

seaboats are considered approbriate for service in Tuvalu waters, as- , 
. 

c 
chapter. / l ‘/ 

’ : * 

The final vess’el application ,for Tuvalu concerns the count&,-s 
. ‘\ ’ . .. . 

to achieve financial independence -- s,elling 
,. . 

. * 
& 

. _- fish to other’ countries. 
/ 

_ ; 0 L possible that B successful short-range. community 
I 

-’ - -. 

,/’ : , .-’ ; 

‘1 

\., . 
fishboat &eratibn could &zcumulate.preserved fish for export.. If inde .d. 5. 

;. 
.’ > ,. .’ 

’ d ::-b I 
, .. 

: 
_ 

if the local demand is satisfied - then Tuvalu’ E( , 

_ . 
to the s.ame:end by vsssel$ with 

\ L-~ \,- -. 
greater range and endurance. 

:’ ‘, Complex economicfactors’, led by &nni,ng 

have conve’iged fis,hing in Tuvalu’s ,. I 
._ * 

Current ‘trends &Xoat,e that: given the right boa!, the country 
_ . ,.:. i t . ., 1 I. 

,. is,, in a favorab1e~po.sitio.d to harvest its own pelagic resource, IFfirst 

.9. ” .’ .: :“- 

, - 7 

.kosts and rui&ing. expenses can be massively reduced then vessels of 
‘I 

.- 

’ 
,__ :., ,_ .:. !, , .’ m I ‘,, 

:‘. _;. 
:‘ -’ + p 

,:. 
,such limited capa~~~].~g‘fiv~.~~~fifte~-n tons payload might be gainfully. -: <. ..i 

‘- (. 



._, ‘_ ., -. 
, z.&.;J , _-. ‘.,._l 

._* 

thin,-,sQvk:eign,.~aters,-aild the- catch sold~.~utsidgto:earn .foreign. 
.., 

, :: 
I Y ; . ._‘. 

.> ,-,_, .-. .‘. , . _, ‘. ., ‘.) ,. . . . . . . .:‘. ‘/ : ,“$ 

uige. “&&sign proposals appear in the subsequent-chapter. Both. apple- 
I. 1. ., 

‘-,, . . _ fl . . . 
,. 
0 

.,“. . ..’ . . . cations. -for vessels in the’, 65~.foot.‘range, .I.+:.’ * / ,, 
‘,, : ‘.: : > Me 

inter-atoll..ferrying ‘and long:,.~ 
“2. 

‘.“. ; ._ ’ 
i r,ange fishing,* ‘.- ., ,, can .be jMet ‘with similai: catamarans built, owned, and 
_---7:-~.-.~ j _ ..~_.. -~ 
:.a. ,, 

‘~;:.‘.~o$erate~d&y. 
.’ ., 

-, T.uvaluans . . . They are entirely consistent with the ‘proposed 
; .___ , .‘, . a* ., ,., . : .:i.: ., : , .. _ ( - : 

“’ !.., ,:,,,., . integ.rate~?-pqegram beginning with canoes’,4’ 
( 4;. . ‘*” 

However, the. higher risks of,, 

t ,,;& .: 
.,::T( ., ,:;:..: 
'.,: ., 3; ‘: financing l&!ge ‘!prototypes”‘suggest that worth be demonstrated in Tuvaiu 
;,;. a* '. ., - 5,-L-. ~: .".. .' 0 -. ,.. _._-; i' 

._I -by;‘e&ing. boats brought -frcm other, areas of the. Pacific for local trials. 
.‘,’ : , ‘. 

- ‘i 
:. ‘. ‘, ,, .Y,“, .’ ,/( ,:, :*. Gffe,rs oKsuch demonstrati0n.s appear in the following chapter. 
ii: ,,. . “,,‘. ._ Using 

;),: ,,’ ._, ‘, , 
,.. ..’ ,,’ I. (., this, ,!‘demonstration charter” option, the cauti,ous- approach of proceeding 

,P ,I. a., . 
,,; ‘1 I, I,,. ,with.,$&&num piiot projects can be e+nded$hrough$ut the entire project 

;m:_,_,:“._’ ‘,,-. - ‘a; . % f . , 
‘, ,‘.._ : I.. 1, I 
,,; ” : - ,. //<. ,, ‘., _’ 

and time to learn’is assured, 
,, ” . . _ : I . . t’ , .jl ,_.. .,, 

‘, :, .-, ,” To build and op,erate watercraft resulting from this long-term. 
i,‘,, :’ ‘_ -....: 
,.I. 

I.& 
E 

, : ,.yplanrequires an ambitious training &ogram which advances at a rate 
.’ 

(. :, _ / Lm- J,. :-- 4 ’ ;. . i 
;.I-’ . 1 . 

., - , 
% 

: determined by the trainees and the acceptance of the boats. ‘If the boats 
_- 

>, ‘, (,,, I;: ;*’ - 
:; : * ,.“‘: ,, are, goo’di”:‘if th&.y wor&in the r.eal world at. the bottom’line, this rate 

1’ 
,,’ ‘,% ! ., . - 
‘,.I, : I- ,- 
,./ ., ,‘_, 
. /. ‘,‘. / of.aclvanc’e could be suz&singly quick. be.cause -of the people. These are 
..“,a ,“) -, ‘y. ‘, 

/‘# ,i.‘.. 
, . . , . 5:. -, ::, ,’ ‘,. 

,“, ;: ,_:,: “,’ Tuvaluans ,’ 
: : :_’ 

notof mountain,tribes ,whose kings. never saw water in a body. 
‘1,; :_ ,. ’ ,,, ‘, .: 3.. ,‘,I .’ . . 

,, ,,‘, ,, 6; 
‘5’) ,. \ ,( L are,true ‘sea’ people.‘. 

: 
W*l&le the culture and’ the,.territory of many new 

,.I.. ‘.- ; 
i. ,. .‘(, . . ,: \ ‘, 

* 

“‘,‘nation’s have .been blitzed by industrial influence; Tu@alu is still intact. 
’ I ..:c,. ,, ,: .,, 

,in a’ unique. .position .to ,demonstrate to others in the New .Pacific how, - V 
, -m. 

1,’ ‘- , 

:: .‘again,’ to t+l+ ‘caret of .themselves. 
-..’ 

.. A. “_ ,, 
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+.2 
-? FRAMING-UP'.. .The Old' Way 
1 - 

‘\ 
I’ , 

I 

9 .’ Conventional lumber skefeton rcquircs 

transverse frames carefully built of 

quali.ty wood i-v accurate .conformit$ ' 

with -tabular offset mcnsuremcnts. 

I Frames are then er:ctcd and :LLignctl d 

*' on a 1.eve I j -i g. A pr0 rus ion 0 f 

9 
notches are then cut-into the rrames 

of correct size and location 'to, rc- 
I s 

cei,ve ,a&1 the longerons. 'Liimber 

"logs" St "chine" and keel. arc 

sculpted with bevels to define the 

,J e 

correct angles, which progz'essjvely 

change Froin end- to-end. The entire 

surface i..s then ."faired~" (<laned 

downbto curved grade) to receive ' 

flat plywo"od sheets bent into posi- 
tion, maiked, .removed, cut to pro- 

File, ahd Finally installed'wi,th 

glue and Frequent fasteners into 

9 X 1 the skeleton. ! _ 

. 
. ' 

All of these tcdiou$, demanding 

5perntibns simply go away when 

building with pre-laminated corn-- 

pound-curved panels. .". 0 

P 
In order to minimize stfuctural weight, 

Lhe fd I weight 0 I Lhis 111111~ is &i7+ * 

nl'ly &i<ided abo'ut equally' between 

skeleton and skin. By contrast,‘ Cori- 

. st;lnt Camber hulls have most of the - '. 

skelcto!i's weight *invested in the 

skin instead, with consequenT improve- 

ments in longevity,. insulation and- . * 

punc~ture rrisist‘mce. -Mdde$-hu%1~~-- j -~ 

forms are more easily driven thqough ' 

Lhe water, and their interioks z&e not 

cluttered.with. mytiad ro't-vulnerable, ' 

skeletal- components. These advantages, 
combined&ith reduced complexity' ind j 

s cost, tike the panel mrthod'worthy of 

consideration for series production oi 

Kew Working Watercraft. 



~, carries inter-island,cargoes under 
saii alone. Vessel lies aground at. 

-.-Low tide revealing efficient, narrow 
_ .hull with."wIde-track" stability proi 

vided by outriggers made of plastic 
pipe. Loading operations are 'con- 
ducted without port facilities by ' 

z wading stevedores. Cost effective- 
ness of'such vessels‘allows them to 
tserve ports and cargoes which w&d 

_ g 
otherw5se be abandoned, a leading _ 
ca.use,,of alarming centra,lization. 
(Manila Is predicted to become the 

/ 

/ 
. 

- ,’ . 
I 

,J . 9 

Wooden freight boats in Manila were _ 

originally pure motorboats, now are ,," ; ,, 8 

retro-filled with crude masts and 
sails to cut fuel consumption. Owned ~ 

by individuals and operated at mar- ./ 

ginal'profitability; there is ~0 
L 

+estion that'%hese sail-assist in- ..- 
vestments are worthwhil'e. ,Cost .of l-, . 0 

masts and sails have been minimized' '- 
second-largest city in the world 
by,the year 2,000.) , 

:,to achieve short-$erm buy-back, an 

_ :‘ I 
.;example worth following when, retro- 

0 *- ~Yitting deepsea mer'chant ships. _. 



. . 

. 
.’ ; .. _ ,’ lIn.J&- 1982,. the. first American Conference on Sail-Assisted 

,. ‘-;-- 
-.--~-~--~~owe~-‘T~~=~~oldgy was held at i\lorfo$k, 

0 ._. 
,/ Virginia. Several convincing ’ 

* 
,: 

‘3::. ~ . ;. :examp+ of .working sail,-assisted vessels now $n service were prehented 
_~~ ._ --. _._ : 

*, --- . .- 
:, 
-. -,-- -: I.- _. ‘--.. \ 

1-‘- .,---’ __,_.__ _- 
/ ,,., ., ._. , 7.. .::.. at -this.. c~nf&jsn~,s; -,Pa$l- discus.Sions ‘were ‘augmented by harbor cruises 

, v ..I ,’ 
: 

. . a 
: 

in the actual c&f!. Technidal aspects and cost factors were analyzed ; 
I . 

./’ 1. from s’omeb limited; commercial experience, and the consensus was as 
., + 

,.’ .- 
: f&ows: l%&tically $ny kind of boat, even a.tugboat, can .reduce fuel 

_, i aa , - 

I”- :‘., (( donsumption by add&g Sa-ils., ,- _ Savings depend on weathe’r., route, cargo, ’ 

,.I I - .._“.. -., 
“” ” /* ‘boat, .and sailor, -and are variously contended’to be in the range (;f 150/o 
: ._ ’ 

’ ,to 300/o, theoretically higher in ideai weather conditions. , These savings 
/ . - : .;’ 

Y 

.-+ speak only ‘of reduced fuel consumption and have no. bearing on the overall 
/‘. 

.economi,c viability of specific ‘vessels f Most.examples”did not answer the 
k * - . 

question,’ “Savings in comparison to what?” ’ 
0 

I 
_. II _ 

_. :_. 
,’ ’ -Some’ confusion*was observed ‘at the conference between;pure. corn- 

- ‘_ _e ” I 
‘, 

mercial’ventures and other endeavo~rs, which may be primarily intended,to 
;.. 

;i . _,I’ , I I e 
‘,, ‘:,. Y 

create uniq.ue,vocations or nostalgic ‘life*.styles. While sail power may be 
: ,. _._~. :.. _~. ~. _ .-~~ ~- -~ ~-- - 

_--._- - -_ ‘--. -. --.- - -- .--- 
effective in both such appl.iEations,, the unresolved issue is how effective. 

I_ 
,-.. 

,._,:,:,, , , .,. .,..,..,., I’.c’.i’.“, 
.._ qgil’ 

_ :, , 
.’ 

‘, 

- 
be,weighed against the added costs of investing in, and operating, the ,:$I _..... . 

.A’ - : . 

1 ‘. second motive power .feature. The i&sue of “buy b’ack” is critic?la how 
, t I 

i 
,. 

- long must fuel s,avings accrue in- or,der to recover th? added costs’ of,mast, - 
._ , b ’ 9. r / _’ 

. 
,’ : ,- rigging, s’ails, ,‘&aintenance and depreciation. .: ‘!@s [buy-back time is-in-. _ ,! jl ’ 

. _ “+-A -2_: ~.. -;A . --~ 



._,,,, ‘I .,‘: .’ - 
:_ -,i * 

‘j ‘;_ 1’ . “. insuranqe., ‘debt s,e~rvici, and other. ‘.‘~,season~-~he-adwindsi”~-Ne-verthe,~ess., . .- (. 
-‘n’ I, :. ‘jl ., >‘*a I ,r 

.i .L 
-.L 

.( ‘a conservative ‘appraisal .sugge,sts at least fractional economid benefits f& ,, 
,. . . . .- ‘. 

II - \ - I 

!_ mentjiachievement does just that. Three ye’ars of operation shotld turn this 
. 

I. 
4 ” 

I ,e .j 0 
-’ * 

,’ /. 
reCrofit from a bold, venture into reduce’d freight rates for shippers and ini 

1 
I.. ,: 
,^ However,: this convincing -demonstration was cogdu$ed on an aging ’ y . 

,-i 

c c ship. ship. .Thousands .of similar vessels now ply the- opeans without sails and .Thousands .of similar vessels now ply the- opeans without sails and . . 
. . . . 6 6 7- 7- 

; ; 
their operation< iis financially marginAl. their operation< iis financially marginAl. 

-.., -.., 
This” discourages additi This” discourages additi 

‘; . ‘; . .Ib .Ib 
nal invest- nal invest- 

,,’ . . ,,’ . . . . 
0: 0: 

i ments to upgrade existing: ’ i ments to upgrade existing: ’ aged equipment . aged equipment . ImplicatWns for sail:assist * ImplicatWns for sail:assist * . . 
,.-’ . ’ ,, ,.-’ . ’ ,, / / 

:, :, ..-_ ..-_ . . 
.‘, .‘, j j on new ships are ,po,sitive,. on new ships are ,po,sitive,. .’ .’ i i ’ ,,I ’ ,,I 

but the“constiuctidn of new ‘ships ‘is depressed but the“constiuctidn of new ‘ships ‘is depressed 
.’ .’ ‘C. ‘C. ~ ~ 

. . . . C C 
,I(’ . ,I(’ . ,‘, ,‘, 

&. &. 
by current, economic*conditions. ‘gy this analysis, prospects for sail-, a by current, economic*conditions. ‘gy this analysis, prospects for sail-, a 

1, .;* 1, .;* , , . \ . \ 
/’ /’ _, _, 

I I assist.eaui,&ment. to become widelv utilizkd.on marrrinallv-productive . assist.eaui,&ment. to become widelv utilizkd.on marrrinallv-productive . 

.*- merchant sh&s are not good and, ,,,’ on highI% productive merchant ships, . . 0. 
,.,: 'y.;.; ,,..: ,..., ,.../ / .'I, ., , y,..', ..l/'.,, . . ,-.',-1'Yd 

t. 

. 
a . I . . 

.' :' ,' 

' I 

I 

.’ ‘.z& nec&ss&v ‘jlor, so the l$tic~ goes at cur’Ge& oil &ices even with short 

.’ Clfkarlv. th’ : is is nota simple endeavor to cstch’the wind., To con- 

_ 

‘\ ‘Y tend with~bu$,,~arg.i&s and,world economics. is ‘beyondt$*<.s$,o$e of this -* ,’ ._ _ .,, _ _’ 3 
,,.’ 

-I 

2 /, .., -.. Y.,:; ‘.~ 
- , 

- /. 
.-. ’ ;’ _ . 

_ : report, errcept that New Working Watercraft must make ecanomic sense. .’ ’ 
I 

m 0 r‘ II _ 
,_ ... ,,.. : . . ” I 

- p +---‘. ‘(’ 
,* 



I 
D 

i.. 
\ 

"Mini Lace" in trials demonstrates Achieved with minimum research and 
the pushbutton control capabi'lity of . capital costs, this is the mo,,st sign'i- 
her auxiliary saii. Rotating mast ' 
and hydraulic controls were designed 

ficant proof to date of the commercial 
viability of sail.power for merchant 

and retro-'fitted ,by Wind Ship Develbp- , vessels. 
,;, ,' /_ 

ment Corporation,,: Lloyd Bergeson,.pres- .' 
7,' 

-6 
ident. Sail fabrication was by Hood 

.' 
,/' .: 

.B -- Sailmakers. This unit has d,emonstrated ,\ " ,/ 

both reduced‘fuel consumption and i'n- 
'3 ,' _ * , ,/' 

'creased speed sufficient to insure a /" /' 

' sHort&3, year buyjback for the equip- Fhoto: 
..urent. , 

Edward R?sdj 

i I / - , . /' / 
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To”m&e th t a ,y k ” il I i 
nse 1s going to/require bo, ts which exhibit more than 

/ /” / ’ 
,/ ;’ 

fractional gains in-fuel-efficiency. Dramatic improvements i are required,“‘ 
/’ t .2 

1 : ,. 

This is to identify the real marine fuel crisis: it afhicts not only 
. . 

. . 

‘. 

, 4 i 

ships whose capacity is measured in thousands of tons, bujt a1s.o boats 
.’ . 

. ‘> 
whose payload may be only a few hundred pounds. 

i 
It is these latter water- . 

. 1 
:I’ 

7 .’ 
craft which cannot simply consolidate more cargo into fewer ships and so 

> 

take advantage of the “economy of scale. ‘I 
i 

To transport small catches; 

“* i 
carry-on freight, ancl.a few pass’engers between widely scattered destina’ 

0 
* 

tions is’the irrnnediate challenge. The fleet which once performed,these 
‘1 

.’ 
se’rviccs has declined commensurate with the ri$e inoil price. ,! The daily 

i I 
i 

c~l 
i 

lives of millions are directly affected. 

i 
I 

If indeed there is a design soLution to this roblem, ‘the vessels 

-1 

’ 

illustrated in this report are offered as possible examples. Beginning 
* I 

with ‘a lowly.paddling canoe and progressing throug long range coinmerical 
e 

I 

i 

* fishboa& to inter-island ferry/transporters, each of) these examples is 

‘\ L 
*. . 9. 

notentiallv “fuel super-efficient. ” That means more ‘than a”fractiona1 gain. L I 
, i 

That means .even an infinite gain. . . “Bwana, this is a canoe which does not 
4 

p i 

need an engine. ” Like the paddling canoe, the sail-assisted workboat 

I 

1 

\ 

i which really sails is capable of continuing to operate even in the event’of 

) .C!-nassive restrictions in local ‘f ! el . 4. supply. Even if petroleum remains ) , :\ I 
. 

a r,egularly available, its cost wil nonetheless make it inapproachable for 1’ 
/’ i 

a vast segment of-the world economy, Something renewable must be used ,, 
I , 3 

‘.fnr hn=tf nrnmllsinn. a.nd construction. St had better be cheap as well as 
“.. 
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-Mr. Rudy Choy, venerated multi-hull Six-ty five foot-catamaran above is 
designer from Hawaii, hasachieved Choy's appropriate design for deep- 
noteworthy.success with sailing cata- sea Berviee between Hawaiian Islands, 

8 maran wor;kboats. \essels.sueh as the .wher _ channel winds and ,seas are in- 
one at left are literally sailing $a ous. * T 
nightclubs offering Hawaiian enter- . 
tainment wPfh a,superb view of Wai- SPECIAL OFFER.: With inimitable Hawai- 

" kiki Beach. .rEighty feet long, dar- 

* cruises, / 

ian hospitality, Rudy Choy offers to 
rying 150 passengers on dinner ' 

these laminated w&den c,aft 
- demonstrate the capability of this 
-"vessel to development decision-makers 

are licensed'by the LJ.S..Coa$-Guard- 
for service on ,the-sheltered leeward 

considering New Working Watercraft . 
for inter-island,ferry service. .Fully 

stde of O&u.' Passenger volume in,., inspected'and licensed by'U.S. Coast 
0 

1981,approached two hundred thousand. ' Guard. 
Narrow hylls,and sails inake- the fuel. _. 

$.. ..-'. consumption of five vessels less than 
0 " 

'that of eight buses bringing patrons c d 
/ from nearby hotels, The type would ' s 

' be ideal for'motor-only ferry.ser- 
vice on urban waterways such as Ilan- 
ila-'s Pasig River., 

a. '. .,*% '; O_ .*. 

/ 
/ 

. 
n 
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‘:,(:$:: There&-lies the intrigue oP”col)nmerci,al:sa~~.l~ 

m .’ ;, *’ . ,... .,:/:. 
Wind-,is cheap;’ -’ ” ,,.. 1 : ’ .-:;-;i. 

. i ‘.,_ ’ ‘> .\*,. . I ,. ./- :“.‘L * . \ - I ,#‘.,I,; 
* 

:‘. 
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*winds- and calms can be= compensatzd for; today, by auxiliary ,zngtoYs &nd ,-. 
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duce fuel consumption not ,by one-fourth,: bntby three-fou-rths .when:ynder 
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N-row hulls and light w’eight then compound fuel savings by - 
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offering. such g,o’od=perform;lnce under sail ,that perha$s another three- . . _, ‘. . 1 _. -7 - _ 

fourths (of the remaining one-fourth). can be -el.imina&~ dy”simply riot.- ’ 
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\ running the engine three-fourths of’the time. -. 
And, ,if.fhetikng3ne ‘decl.in*s. 7 ’ 
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to run at all, -the only:sacrifice ma.y be ,the schedule. 1 
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b -Q by fuel-intensive vessels whose long term costs will demand lo,ng .term 

* t c. 
the development of these new ,fuel &tier-efficient watercraft. _ ..‘, . ,: - 
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: ’ ‘8 -.. Appropriate windpower may’have 1 another predictable -effect: ’ ‘: 8, 

I. . 
i 

/* * 

\ 

* 
-. 

. ‘,’ &x&nercia’l utilizat’i& of sails wduld:be %onsnicuous: ’ The combination of 4’ 

~m&&rxi -technology with- ancient principle,, 
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the -1980,oSTAR raie; onesman,: one'boav,. the -1980,oSTAR raie; onesman,.- one'bo&',- 
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aGross-the, North.Atiantic Ocean aGross-the, North.Ati~?ntic,.?cean, .agai&t, '- ' .agai&t '- ' 
,. 
.+.' ; I 

I', 
reveals knife-edge. 

prevailing .winds,- prevailing -winds,'.*anh aga&,:t*,R~'.y&nge.r 0 
,' competitors. competitors. 

.*an'd against*,!33 ,y&ngqr 0 
-,,.? .' ,' Fti'r comparison,- the fi%;t Fti'r comparison,- the fi%;t :,. : I . .'..., L , hul,%s"%$b crossbeams for slicing through OSTAR event%, held in 1960, was wdn.by OSTAR event%, held in 1960, was wdn.by _ _ 

w%kh minimum 
-_1 ._, 

, 
tiavetops resistance; 
smaller l "Moxiei"(belo.w) 

The ., F.ranci.s/ChQhestei- in:a sailing time'oif: : - F.ranci.s/ChQhestei- in:a sailing time'oif: : - 
shows cockpit: 40 days. ,"tioxie" 40 days. ,"tioxie" sailed. the same co&se.. saPled. the same co&se.. * * 

layout: for sfng$e-handed racing, SBYD- 
r)er; Philip S. Weld,(in.cockpit) at a$. 

.'in eighteen days; thereby providin$'a.. ' . .'in eighteen days; thereby providin$'a.. ' . 
, measure of -improvement, in cont.em#$rary , measure of -improvement, in cont.em#,rary - - 

slxty:five drove "Moxie" to Victory.in .:saili.ng technology. f , Y-i " .:saili.ng technology. f , Y-i " 
,- ,- 

1 . . 1 . . 
,_ -. 5 5 .: .: -1. T‘ -1. T‘ 
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Large .hulls for both mono and multi 
designs C&I be produced by' the panel 
method in segments. Local wood (le'ft) 
i&sawn-and surfaced to desired th.ick- -- 
ness, and laminated on a large vacbum-' 

'_ 
&Sisted, matched platen mold (center). 

IS H&l segmen% are trimmed to their de- 
signer-spgcified pergmeter (bottom).., 

I 

8 

b 

8 



Segments are then butt-joined'over 
large butt plates also produced on. 
the mold. Fiberglass sheathing is- 
appLied'while the completed panel 
lies fl-at (right). Full-length.panels . / 
are joined:,at keel over two temporary 

,bulkheads (center).' Chris White (be- 
Pow) then applies fiberglass tape to 
Jkeel, completing,the bare hull of his 

.-I 52-foot trimaran yithout starting ' 
w'ith a complex skeletal framework. 

I 
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Unstayed JUNIPER compared to squarerigger FAL,L,S OF‘ C:L.Y 131:‘ 
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The 52-foot "Juniper" (opposite) Be- 
signed and built by Chris White fea- 

_ tures three,hulls al.1 lamrnated on 
thesame Constant Camber mold. Two 'f 
simple plyood cross beams join the 
hulls, into a robust unit., and -identi- 
cal, hexagonal,, unstayed, hollow, 
wooden masts were glued-up inside a 
vacuum bag., Her-simple rig and bu?ld- 
method result in labor savings of 
about half,. and materials cost sav- 
i,ngs of about one--third. Exception- 
ally drag-free rig and sail dynamics 
make her sailing p.erformance extra- 
ordinary for her'cost. *Performance 
under power is somewhat enhanced-by 
low wind drag from 'spars and rigging. 
Classic'rig Cinset) was incapable of 
combination,with steam power during 
commercfal sail's decline because of 
wind drag. By-contrast,-modern stay- 
less rig‘with "wrap-around" foil sails 
'giV& *motor-sailing synergetic.effiT 
Ociency. . 

Conventional construction view is in- 
included for contrast with "Juniper's" 
interior. 
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* SPECIAL OFFER Mr. Tim 
i 1, . , L dembnstrate the pract: 

Bail powered fishboat 
I- 

r 
decision-makeri in Hal 

1 or under charter anywl 
i 

b.1 : tropical ,Pacific. 
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7?ROPIC BIRD trolling in'the'trades... 
1 

"The'kbility to3fail." 
. . 

(See .a.ls& fri;lt cover.) 
ann offers to - ^ 
ality of this 
3 Devtilopment \ 
iian waters; 
re in the . "i 

..&< r 
2,. v I' 
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Ii re.quirks ~ 
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and an %cceptable future. 
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,. EightyTfoot catamaran shows dirst 

.- class accommodations in starboard 
hull for long deep-sea-passages. 

'alternate arfangemetits. (other hull?) 
p'rovide cargo hoid,and/or bus-type 
seating. Bridge-cabin is arranged 
around giant‘x-beam to accept tor- ' 
sion St-r-sins--i?mposed by large, 

0 
loaded, "'doubl' canoe;" Lounge 
seating around 7 'lazy Susan" table 
allows small staff to'feed large 
group. Construction is laminated 
wood/epoxy panels in 10 x 25-foot 
segments.~ All compound-curved sur- 

’ I 

. . 

faces are produced on a single Con- 
ptant Camber mold. 



I 0 i :- 8;’ -Pi- ,62-FOOT TRIMARAN MERCHANT%lAK ' a :y .’ 
a 

Trimarans, 
ter.sea boats than catamarans. suffer 
certain.disadvantages in qommerciai 

h service; they are not stable when 
beached. (t&ding to flop over onto 

the-snrfmor--t&Kh-, 
the falling tide) aad have more struc- 
ture and surface area+ thus more 
cost?,'for a given payload. However, 
cargo space can be concentrated in 
the cent,ral hull, with the heaviest 

*load located down deep amidships. 
Thus loaded, 

catamaran. 
' hold can be advantageous for very 
bulky cargo or special:applicationb.. 
,l%is was designed to accpmmodafe a 3 
woodworking shop -in the central hold 

I 'measuring 17 feet long'by.ten feet 
deep by 12 feet wide on d'eck.- A0- 
plications such as clinics or reL 
search vessels may be best suited h 
For this configuration. Wide' ' 

. 

. t waterline represents difference be- 
tween lig!\t‘ sh$i and ten'tbns pay-' , 
load aboard. I. 

:- ̂  

/ 

- 

. . 
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i 'pePcent of time in Tuvalu climate; 

.’ 

. 

\ . 
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P 
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Gi.ant "X-Beam" in bridge receives tor- 

sion from loaded catamaran hulls 
imposed on platform by wave action. 
Flush beck design ailods longlines 
or -gill nets to be set and re&rieved 
over the deck, between the hulls; 
fish go directly into holds adjacent 
the reels for market-ready processing. 
Awning or fixed canopy can be rigged 
to cover entire workspace. Boat 
gives six-man crew easy ten-day en- 
durance. Sail is "cargo-chute" 
spinnaker for fair.winds sail-as- 
sist -in 75 horsepower die-. 
sels .give ten knots cruising; single 

.a _ * , engine gives six knots at very low . 

_ fuel, consumption. Sail works 40 
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"Constant Camber 26" is typ~ical of 8.. i 
range of fine yachts designed for- " 
,owner building by Mr. John R. Marples. 
Crowded-marinas dictate the current 
trend toward trailerable boats, and 
this trimaran can fold'down even while 
afloat to fit a monohull's berth. Yacht- 
building is an obvious adjunct to work- 
boat building projects proposed in this 



D . . 
These construction drawings bv Mr. John R. Marolbs 

The isometric vi’ews with “expl-oded” diagran A-- ---- 
enough information for th,e ‘inexperienced builder-to vis- 
ualize the entire proje’ot from the start. .Numbered “bal- 
loons” and lettered “boxes” provide instructions and 

. 
specif%cations called out in a separate shop manual: 
This format , and the simplified construction method, ., 
were developed for individual back-yard builders. 
are now utilized in technology transfer for P:--..-~--~~ 
ofNew* Working Watercraft. i_ * 
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