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T T ¢ -I’NTRODUCT-ION-

‘ ] ) A - . g . e
\,\ ‘ 3"5 ! L (R R ) . /
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\

Baékyard yacht de51gm had been my profe551on for roughly

" twenty years when, ‘quite suddenly, I was- inwited- to join a team of
,experts on a. m1551on to Africa in 1979 The task was to spec1fy the .

terms of development loans to- small countries there, ‘how to spend

~borrowed money for catchlng more fish.

4 - ) . . .

— . N N ’ N 1

R Prlor to jolnlng the team at the World BankdlnNWashlngton,‘
D.C., I was tcld that there were boat design problems to be uvercome
and that ‘T would be worklng closely with Mr. Fuji- Kada -a ‘fisheries
consultant with wide experience and repute. For ten years he had

been production manager uﬁ the largest fishing companylln the world

i
\

-

o -~ 'Upon meeting my colleaques, in Wash1ngton I waSvfeellng

mlsplaced what could a boat1ng buff, who had done no mo e than draw

.plans for do-it- yourself sailboat bullders, contr1bute in' a

P

prestlglous group like this? At the 1ntroductlons, there was a
famous aquaculturiSt from Israel, a renowned civil engineer froml
Texas, two f1nanc1a%’analysts-—one Italian and one African--and
there was Fuji Kada Instead of offering a Handshake, the dapper
Japanese pressed h1s own hands together and bowed sl1ghtly in a
gesture which somehow relieved me greatly. Then,_hls f;rst words to
me were, "Ah, Mr. Brown, the-world needs one million sailing fish-

-

bbats now!" . ' S
After five weeks of following Fuji through East Afrlca,
haul1ng nets and sleeplng in bilges, I began:.to realize that he was

not pulling my' leg. Neither was he talking about industrial fish-

 boats. He was talking about ¢anoes. "If you oan come up with a

v1able replacement for the dugout canoe,' he told me, "you’can sell

them by the millions.

N o
j This jibed with observations from my own travels. In the
laté sixties I had subjected myself to my own treatment by bulldlng

~a seagoing boat from my own stock plans, and in “the early seventles

we |sailed it as a family crew on a coastal exploration ot Central
. 5




Design drawings and shop manuals for
owner-buildets have been the author's
specialty since 1962, Several hun-

dred véssels have been back-yard built
by mostly inexperienced individuals

using these instructions. Sailed
primarily by neophytes, "Searunner"
Trimarans have 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 extended family cruising.
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 yveports on early
results. \ .




‘:\\ .
-America ahd Northern South Arerica. Qn this three Yéar voyage we.
\ f encountered severdl examples of canoe people" whose 1ndngenous
] : . boats are pivotal artlfacts 1n their Zulture and essentlal for

' survival. These native cgaft are vitpal to flshlng and transporta—

tion. Their bullders are hav1ng real dlfflculty, now, in perpetua-'

ting thelr ,own fleets.ﬂ ' [ RS

‘ _ : ﬁl ﬁ}f / o i 3

i \‘_'» j : ) j
Worklﬁg w1th Mr. Kada, I l*arned that this digficulty'is

typlcal of many coastal and 1sland éopuiatlons throughout the-

tropics and sub- troplts,'all around the world therally mllllons
" ; : of" small craft are involved, includ ng many owmer- operated flshboatS'
~ in the industrial world. o '

Fuel prices are not the nly probLem. Often-theee‘local-
_!ﬂ_?#,r_;fboats have evolved through many generations to satisfy‘local sea-
keeping requiremehts for a speciff _fishery or a given cargo or a
given route. The construction'o‘ these qraft*is usually‘the supreme
example of local high technology, |and thﬁt technology,is'very likely
¢ to have depended directly ©W logal, high quality bdatbuilding wood

which is no longer in.adequate dupply.

The environment is ¢ anged Traditional boats built with
¢ ) 1nferlor wood simply do not labtl’

|

"“Furthermore, many pgeasant flsherles are faced with deple—

' ted near-shore fish resource urgeoning human populations,

;. motorized fishboats, escalatfing fuel costs and declining catches all
spell trouble for those millioms who rely on "artisanal" fishermen
14 .

to supply theirrdaily shar7 of/ low cost animal protein.

‘ .
JI. . What can be don/‘!?,

. / . ' )
’ Many approaczgs haye been tried. Aguaculture reguires no

v//) boats. It is succeeding in jsome areas, but it-is the most soph}sti—
o cated form of animal husbandry. Investments arefsubstantial;_ffSQ\

. in ponds must be fed; and the know-how is not easily transferred.




/ Alteznative/boatbull ing materlalﬂx

v steelf/élumrnw and ferro-cement, have beenl |

:t//‘/flshe es wi yh mlxed results. The cost’ of‘lmporting all 1 '/; - '.f i‘
./ \can reSult yh hull prlces lnfanltely hlghe o

, agcustomed/to needlng zero cash money to a qulre a poat. . just a
//good tree, that's all. . o / [ . /t _ .

P . : . ) -
‘ P oA

'~ Y alien. de51gns built w1th heavy aterlals ‘hav sometlmes -
B ' 'met with local acceptance so long as mot rs are 1nclud d to push . >
/them\through the water" Paddles. and w1nd may have be n the porm, -,

T ey

, but if you. have spent your llfe struggll g 'with oars and sails, then Y
‘,“ motors are fun. The problem is that fueﬁ’costs and echan1cal break—
downs often have boosted fishfood prices

-

beyond the ability of poor
pobulatlons to buy. Qutboard powered sthfs and crude’ commer01al S
motorboats are -notorlously fuel-intengive. 1In sho/t, allen water*- h ]
craft and mechanlzatlon can aggravate tJe broblem, espec1ally if . |
they tend to dlsplace local boatbu1lder$ and. flsh%rmen from their
tradltlonal employment.“ 7 : H . . .
{ : Flshlng boats, it seems, epitomize the pitfalls of many '
Well 1ntended development efforts. th‘ing we c¢an-offer "developingﬂ
people is nearly as . good as-: what they already’ have (or used to have |
before the resource’ ran out) at anyth1ng ‘like the same prlce.\ Canoce [
people solved thelr boattproblems long ago, but since then the very
earth 'in whlch’they live has been modified, often by alien technolo-
gy. Inferior ‘materials used_in)tneir t}aditipnal boats cause rapid

deprec1at1on of the hulls, ‘this at the same Zime that traditional s o I
boat de51gns show themselves 1ncapable-bf ‘go

ng farther and staylng\h

longer to catch more flsh to feed more peop e.
/ ’ . TS -dvercome the\re51stance to: ch. ge among tradltlonal 3 vﬁ" : .
/ flshermen and to 01rcumventiﬁhreaucrat10 b |

, llast and even to. make a
'y - new boat work in a dew env;ronment, three ules of. thumb apply: -

. ) \
) . 1 . ——?
i ) . i -~

1. Propose somethlng that 1s ag close as possrble to what . .

: * - Tl .
,already ex1sts. . ;o T B o - ‘\ -
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2. Include only so much allen technology aS/lS requlred to

adapt old ways to new env1ronmental c1rcumstances ;7

3. Attghpt not to modernize or encdﬁrage érowth for its
own sake," but simply try to return ‘the local people to their former
capé%llltles ’

3 ! -
4 't ® )

I

Formerly capable of projﬂding for themselves, canoe people

- , H / .
now appear to reguire- "development." Environmental, social and

economic conditions are changing rapidly and, so,; demand rapid
adaptive behavior. ; o ! -

| B

- To stimul-ate such behJVior, wiﬁhoutfstimulating the rate

of demand .for adaptation, appears to this writer as the_ correct role

.of development. In a very limited sense, some kind of rever51on to

the "o1d ways" is implied because thé@% ways were not dependent on

"terminally expensive" energy and materlals!w -

Canoe people are prime candldates for the 1mperat1ve
tran51tlon away from a petro-dominated economy. Therefore, the role
of.development may "be clearly 1llpstrated with' new working water-
craft. As.a matter of ?gpt, truly mode;o workboats, built mainly of

wood and propelled largely by wind, may be the most achievéble and

the' mest cdonspicucus® examples of how to use renewables now.

(Text continues on page 9)
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- "Sesse'' canoes of Kikuyu tribesmen on b/
Lake Victoria are long-plank®d flyers, ) .
ltght and narrow and thus easily pro- . -5 '
pelled by paddle or sail. Sails have ' ' ‘ -
zero "running costs" (especially when ’
patched with.plastit bags) and so are , ‘ .

sfar more cost effective than outboard |

motors. Loy productivity is overcome
by large numbers of fishing units, .
which provides employment. Built of ' ‘.
elegant iroko wood, no longer avail- :
able in Kenya unless smuggled across ) : .

L the Lake from Uganda, these canoes ) Vs A\

J and this fishery face decline. ’ . '

‘ v .o N b
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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

i

. whose payload is only hundreds of

pounds. The prototype sailing
"pickup,'" above, carries‘'one ton,
hulls are laminated wood. Requiring
only a volume 6f 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. Masts require no fpstly
wire for support, wrap-around dacron
‘sails are efficient, epoxy adhesives
and coatings are kong-lived, and the -
components are assembled with lashings.
There are no metdl parts. .Lean hulls
and light weight permit speeds up to
fifteen knots under sail, while/a four
horsepower motor propels the craft at
five knots in calms. The profotype
was designed and built in 1978 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
vehicle. ‘




Burundi's indigenous do%yﬁtype wooden
tanogs, left, are massively constructed
as a hedge against decomposition. Wood
is porous, non-durable gréviiea, the
last of which is being cut. Despite

~ water-logging and leaks, these boats

~ still can be paddled with reasonable

. efficiency. Alternafive steel "canoes,"
below, do not respond to paddle-power,
Outboard motors proved non-visble in
this fishery; canoes lie abandoned.

¢ .




T IL THE LAMINATED DUGOUT
AS DEVELOPED FOR AFRICAN LAKE FISHERIES

Rift Valley lakes are teemlng with flsh,‘wh1ch have
f-long -been harvested by certain tr1besk\\However, the nautlcal
herltage ‘of the area is generally weak. In Burundi, for 1nstanCe,

:fonly recently has Lake Tanganylka lost 1ts forehoding taboo, which

yf{ 7trad1tlonally caused the ‘Bahutu people to bulld theiz houses

*ffac1ng away from the water, and Royalty was forb1dden even' to see

'rthe Lake._'i o T . T T ' -

z'h‘ ;

R ) v - - : X LA

d-g', ;,'V, Whlle Burund1 1s a beaut1ful countrya composed almost

fEntlrely of a small group of rolling mounta1ns on the north--

ern endﬁsﬁ Lake Tanganylka, and has a healthful cllmate,
it has v1rtually nothlng to sell to 1ts ne1ghbors or to the

industrial world,’ By some accounts, ‘it-is the Epe?é%tqgoﬁﬁfry-iﬁ

, the world with-the,fastest growing population.

“ v : To contend w1th this growth, the government has looked o

to the Lake for proteln With the aid of the Food and Agrlcul—
‘ture Organlzatlon of the Unlted Natlons (FAO) the trlbesmen ‘have
been - 1ntroduced to the liftnet method ‘of harvesting a r1ch fish

resource, primarily of sardine-sized ndagala.

~

ks«mlght be expected boatbu1ld1ng skllls .are not

advanced There is .virtually no remaining timber resource eXCEpr

for several~spec1es:of fast-growing "weed" trees. The 1ndlgenous’

,boats aéékbuilt mainly with heavy, hand r ipped planks of a very
porous and non- durable grev1lea which is not well sulted to boat—
bulldlng The dory shaped ctaft are extremely cL

g

de; they absorb
quantltles of*water, srequire constant bailing - contlnuous re—
building from their second year of operation. The craft are- !

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

_-In ah effort to improve the local boats and to increase
their numbers, two alternative designs’ were introduced, both

) v
vy . . . ¢

built entirely of‘alienjmaterialsgf -

———




e

“~féwer

. The first was 'made of" sheet steel.
fy'wfIHEd“construct1on, the hulls’ contalned 'a minimum of seams

"V_and bends, produc1ng a shape wh1ch generates great re51stance to

;belng pushed through ‘the water. In an effort to increase fish

J?f;landlngs, this- deS1gn 1nc1uded outboard motors for propulS1on_
k3 1nstead of . paddles. ‘ . - S B

iy —

However, experience revealed that the new boats caught,

flsh ‘than the old ones.

Lack of malntenance caused .
fre'uent motor breakdowns, which reduced the numbe T 1shing
exped_tlons+,ma1nlylbecauseathe~bex—ltke-*heavy'steel iffs

could not be -paddled.
been abandoned

Consequently, ‘hundreds of these craft have
. cast up on the once pPristine beacdhes of Lake
Tanganylka. C I ~

13
> -

<7777 'The second alternative design was more suecessful.

Produced of flberglass by. tralnees, these hulls were either

E paddled or motored but as the -price of imported polyester resins .

escalated, the ppo]ect also encountered many small technlcal
‘problems.-

Tropig heat’and humidity required air—conditionedf
production and storage fac111t1es. Reéurfent breakdown of'the
‘cooling .units @aused costly, 1mported materials to go bad in

storage.
became unacceﬁtable—-unacceptable to the fishermen themselves,
who_decl1ned to

offered on loan

4
the new canoes. Instead,

the boats were
_lease,  thus depriving the fishermen of an
e in the venture.

‘appropriate sta Consequently, the fine flber—

" 'glass hulls &ér not regularly operaVed or maintained and 4 .

K

development.prOJects. W1de d1vergence from the local norm, too
mugh petro based technology, and. total. dependence on imported

'materlals all become dlsarmlngly temptlng when development funds

-

and allen advice are made available on loan o
\{, . .

-

In order to: s1mp11—,

Quabﬁty ‘control problems were 1n51dlous, and hull cost .




It was agalnst this baékdrop in Burundl that the writer
was asked to part1c1pate.

'Strictl§“sPeaking, this was not. exactly a case of - A 1
returnlng to.former capabilities! Except that before' colonial .
times, when there_yere fewer people and plenty of trees, the 4
' o iocals'managed- to take c'are‘of themselves.  Now wei faced a need
2 to transplant an entire body of approprlate know-how. As usual,

Tit b01led down .to the classic development questlon, "What 1s

-F!Dnrnprg_&te'.)" ST S

_ “The previous attempts at cut and try made it falrly
obv1ous that any new canoe for Burundi should be very ea51ly
- propelled by’paddle—power alone. The Lake 1s»long and narrow.
| Fishermen do not bo far; three miles out into the Lake they

encounter stiff competition from the Zaire side. The fishing.
method and its equipment are simple. The crew%is small and so,
generalfy, are'the‘catches,'thus payload was not demanding in the
design. o ' ’

Despite the local lack of good wood, 1t seemed obllga—-
tory to attempt using as much local material in "the new boats as
possible. Importlng somethlng like steel or fiberglass causes

A extreme pressures on the economy of a oountry like Burundl,;
S Al especially if something as common as a fishing'canoe must bd~
built one huhdred”percent from imported stuff;
*- ' ’
. T After experlmentlng with several .local woods, such as -

-grev1lea and eucalyptus, a local czpress was discovered which,

" oL whlle rife with knots, splits and pitch pockets, was fairly )
LI lightweight and stiff. . If pre-cut iﬁto four-by-five inch timbers

and stacked oarefully in opeh ricks to dry, it became stable and/f”
easily worked. . ... / ' T L 7 . i

-~

. ) - ’ ¢

_ Once dry, these timbers were sawn into myriad thin

»

o ' ~ strips of Veneer, and these strips were then laminated to build

v : canoes. ' The process was made possible by the acquisition for the

(Te}rt :continues on page 18)-.1




‘12

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. . . :

One hull's worth of veneer is
pictured, lower right, af a fin=

Machinery and tools investments for
such a project total about fifty -
thousand dollars depending on lo-
cation. Keepipg the machines run-
ning can be a major problem in a
remote area. .The’availability of
pre-cut veneer, from a local ply-
wood or furniture mtll, obviates
many costs and difficulties.

.- - , ’ ' \ o

v -

ished cost of about fifty dollars. .-




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 capable 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 fdentical "barrel-stave' shape,
they can be mass-produced, and so,
therefore, can the boats.

¥




Shop leaderman Emmanuel Nkurunziza

effectively mobilized his trainees
for. a successful transfer of vacuum—

‘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 flberglass
casting of the first. T

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

When dropped down into nesting posi-
tion, this gasket forms a seal, al—'.
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 and the air withdrawn, caus—

ing simple atmospheric pressure to ex-
ért a squeezing force upon the boat
part of about 1,000.1bs. per square
foot! o .







To predict the final boundary of
molded half-hull panels, a special
tofting method is used by-the de-
signer to construct a light fiber-

'glass template. 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. (8craps are

uséd for making paddle blades.) .

‘. |

The ﬁroductiop builder, or unskilled
trainee, does!not need so much as a
tape measure to determine perfect

" panel perimetérs.  Pre-laminated

and pre-cut panels are géﬁily nested
in stacks for shipment. By .varying

_the template, Hulls of many shapes

‘and sizes can be built from the
same mold. Laminating time is about
45 minutes per panel. :




Assembling the hull halves into uﬂits(fu
is simple, and can be accomplished by

- indigenous boatbuidders on the beach.

Panels are iightly stitched together
down .the keel line with wire, fish-
line ‘or staples. TFiberglass 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 method of seaming has
been used succéssfully by the author
in seagoing boats for over ten years).-
Accésso{y pa:gs/gach as decks, Yrail~ . -
ings .and seat$ are installed in the
normal manner. B

' Y V]




der the superv151on of Mr. Jose Schreder, an expert Belglan -

, ﬁghted from Europe and 1nstalled ‘in new fac111t1es near the e
ake;v'After sultable bureaucratlc and loglstlc delays, all was -
ready to produce lamlnated dugouts rﬁ—BuLund;__y‘the fall of )f_
QBl.h Itihad been thtee years since the writer's:initial .

Lr

recommendat1on. - R f - - . R

i ’ ;' v 1.

'.'_Toollng and prototype construction are 111ustrated in

the accompanylng photographs . Note that canoes  are burltagf a
'"stock“ building mater“al much llke ord1nary ‘plywood, but ‘instead

= of belng pressed 1n+o‘fﬂa+ sheets, the plywood is lamlnated into

long panels hav1ng COmpound curvature, ‘like a boat. . | mold is
used to define the conf rmatlon of half (say, the starboard half)
-of the canoce. Pull lenith ‘half-hull, three -ply panels are then _._
‘,produced on the mold uslng a matched platen and wvacuum to ach1eve

ample lam1nat1ng pressure for the polymer adhe51ve

\.r_.

_ | Both port and starboard halves can be produced on: the
' same mold and all_lnd}vlddal veneer strlps have the same profile
shape. ' S ' o

¥,
AN

‘OnceztrimmEd7tb“a specific boundary, the half-hull

:ﬂare joined at the keel Wclam shell" style w1t f1berglass
. tape 1nS1de and out Accessory parts are then added to the BN

shell, thCh completes the cdnoe.

[

e

‘ Th1s process is called the Constant CamberTgvconsbruc—‘
~tion” method (patent pend1ng) ‘and was 1n1t1ally concelved by the

'wrlter for b ckyard yacht bu1ld1nq“_Tn 1ts s1mpl"st embod1ment,‘
_fthe method 1s very “low-tech" and" "low—bucks“ whlle Stlll 1mpart—
”H‘ 1ng a degree of regeatab111ty (w1th the attendant cost advantages)

to a productlon shop

“*1¢” - Transferrlng the technology to Afrlcan tralneés 1nvolved

‘tw nmonths of Lnten31ve hands -on 1nstructlon. ‘Small technlcal

{IOJECt of- a suitable band saw and other woodworklng machlnery ./%>”




The finish coatlng is import ant for
i+ sxcludes water and nrcr:n'n Sms.

CaLiuuto Wailtdl

Where dost conslderatlons prevent
overall' sheathing with fiberglass,
such as in this case,
can réceive an application of epoxy
, 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).
Tn addition, a husky hardwood keelsg
is installed to protect the botto

resin or primer,

Asirino heachdine Aanaratinng CAm at
QUT1ng. oveaciliiyg Opeldcilns. LOmMpLel

hull has a value of about $600" in
Burundi.

s ana

s

«

all surfaces

Narrow hulled canoce, above, must be
coupled with a twin to form a cata-
maran for stablllty. This hull con-
figuration is easier to paddle and
makes less wind-drift (away from the-
net) when flshlng While these boats
are aiways fished in pairs as cata-
marans, the wide body canoe below is
also sufficiently stable for monohull
operation, This allows twin hulled
units to separate out in the lake;
one canoe proceeds to market with

the catch while the other returns
home with the net. Several prototypes
of each configuration are presently
in operation to6 determine fishermen's
preferences. . #
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problems were: a constant dlstractlon, and two separate canoe
\ de51gns (two d1fferent molds) were produced in order to ta1lor
e’ product carefully to the flshermen E expressed needs.

e . o _ o

Nonetheless,/ﬂhe tralnees grasped the undertaklng

'eagerly and learned to cycle the ‘mold w1thout superv151on on the

seventh c cle. Many of the workers had no prev1ous experlence

FJ‘Wlth woodw rklng or adhe51ves. . o

Stﬁll and all, the most noteworthy . aspect of the

[

: 'lamlnated dug_ut is that .it allows a deforesteéd country. to

bu11d a very ll"htWelght structure (180 pounds for a 23-foot
rnlshed hull): mostly out of local wood. These vessels do not
eak and cannot sink; and, wh1le their serv1ce llfe 1s estlmated

g fat.ten years under 1oca1 condltlons, they may serve for 25 years—_
' f;or more, w1th proper care. About ,eighty percent of the canoe's:
[Ewelght«rs cheap, local wood, and about: twenty»percent by weight-
s expens1ve, 1mported glue and coat1ngs.; Trouble is, the |

: lmports cost about six times that of local wood. Imaglne the

~cost of a one hundred percent imported-material canoe.

. . W . . ; gz
) . - ! : t -

" in ordet: 'The”néxt‘logical step in this prpject is to make

‘.avallable the panels. only, pre=lamlnated into -their cance-like -

,fshape, for assembly on the beaches by 1ndlgenous boatbullders,

;therebyepreserv1ng thélr tradltlonal professxon and further Y
jredu01ng cosﬂs.x L . . : ,

5 @

1r L . .
\ e BRI 3

e . Investgents in machlnery and theicost of techn1cal":
‘ta§s1stance, if. charged agalnst ‘each hullm would (in a bootstrap

"operatlon such a -thls) make the 1nd1v1dua15Canoes qulte expen—
. %

ifﬁ"~ ‘151ve untll product1on volume becomes . hlgh. The Burundl prOJect

cies 1nherent 1n a bureaucratlc outflt where the buck never'

{stops NevertheleSS, thls prOJect shows a. chance of actrally

maklng money’ for the government, all costs 1ncluded, 1f

Lo

~ Maximum use of local material'and local boatbuilders is

' is durrently operated by a Federal Corporatlon, whlch has had 1ts.
ot teethlng problems and.can probably never overcome the 1neff1c1en—u




Returning to the beach after the first
night' of operation, the fishermen's
reactions were positive:; "...we can
paddle this canoe faster than other
canoes can go with motors. ..Bwana!
This is one canoe which does not need
an engine." -

o
{See also back coveT.)
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"f,‘productlon can reach about 350 hulls per year. Only/threé months
"afterestart up., one hull per day is coming out the door, with
"6hiy one mold'operatlng. A second mold is almost flnlshed at

this wrltlng, and Burund1 S n 1ghbor1ng countries are inquiring

‘f--about buyang pre—lamlnated panels (whlch nest to ship). for their
”7;own frsﬁerles.f It appears “that flnlshed lamlnated dugouts can be
irssold on the open market, at a proflt, at prlces of one-and-one-

; half to £EWO tlmes the price of the 1ndlgenous plank-built dories,

" which " is abdut one- half to one-quarter the ‘price of other.alien
‘canoes.; Best of all, no outboard motor is required (motors

f’anrease the:fisherman 's investment by over thirty percent).

7{ Bulldlng from panels only, on the beaches, would\probably reduce

f1n1shed pr1ces to be drrectly competltlve with 1nd1genous boats,

fwhlch now cost about $300. . Apparently,’ the flshermen believe the

B new “canoes are worth thelr current flnlshed prlce of about $6Q0.

* - =

-

Oof course, anj conclu51ons at this time are premature,‘

';but the p0551b111ty of success is a refreshlng change in thls
4context - Overall, the Burundl Flsherles PrOJect hasiﬁmﬂuded O

many features bes1des boats, such as fish proce551ng and market;v

1ng fac111t1es costlng several million dollars, and only the

-

boat shop appears to have a chance of bottom line success.

-
-

The prospect of exportlng pwrts is partlcularly
1nv1t1ng to a small republlc Wthh oyherw1se has so little to
sell but so much (o0il) to buy. Forei gn 1nqu1r1es about pre-
lamlnated panels have sparked & move to turn the boatbulldlng

: operatlon 1nto prlvate hands. Wlth 1ncreased entrepreneurlal
o .lfeff1c1enc1es, therd is llttle doubt that private management would
. result in an 1mproved boat "at a lowerfprlce,gw1th a‘greater "rate
'J} return"‘te the local economy But the real surprlse ‘is”that
Wnsomeone 1n the pfivate sector sees a flnan01al opportunlty in
“jselllng lamlnated dugouts to ‘African tribesmen. . It ‘has been - sald

(.

~vof’such ‘éndeavors., "If it works here, 1t will work anywhere

1

-
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TN TANGANYIKA LIFTNET CANOE
Even in a fishing -vance, "body mech-
anics'' can be copsidered in the de-
- sign to. accommodate such operations
- ) as paddling, 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
e - from six-to-nine meters square. Lights
are mounted b&tween sthe hulls to at-
tract fish, then net is simply-raised.
o .
o~ .‘
8
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.
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1
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{ ‘ i PROPOSED DOUBLE - CANOE. \.“:Lﬁ'
’ . . YOoR THE —_—
- : . BURUMD! MNDAGALA FISHERy| duiers,
» : ' ©,TAMES W, BROWN_ 1380 2 -
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[TT. THE MOTHER BANCA

Nautical heritage is an important aspect of Philippine
culture. Being an archipelago of large islands'closely spaced,
the sheltered seas between have spawned the distinctively frail-
lookiné banca double—outrigger canoes. Since before the Spanish
conquest, these 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 400,000 and one
million vessele They range in size from one-man paddling canoee
;up to ninety- foot motorized freight boats, all outrigger stabi-
llzed Relative to modern yacht multlhulls,vthe 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 by grand
tropical forests with many néble species. Export demand for
furniture, plywood and even raw logs is high because the wood is
good and the labor cost 1s low. These exports earn "forelgn -

exchange" money . w1th which the country buys 1ndustr1al goods and

oil.

Since the 1940's most bancas have been motorized, bUL
current fuel prices--when combined with declining fish landlngs——
have for¢ed many of the motorized bancas into idleness for much
of tne'year; Hull de&ay is more rapid now with inferior woods
used in traditional construction, ‘and this decay isbaccelerated;
by disuse. Boatbuilderé.arellegally restricted from cutting the
kind of woods from which their vessels have evolved. yost of the

s 1slands have been severely de-forested. Consequent erosion has

assag&ted many neﬂgﬁshore areas with 51lt ‘and local flshermen

l’have‘resorted to’ us&ng p01son and dynamite to glean remalnlng’
llfe from nearby reefs in survival efforts to feed ‘their”

. burgeoning families. .
Many'millions of dollars have been borrowed,'and Spent,

to nodify these alarming trends. Most attempts are focused on
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petro- based,findustrial options which in the writer's opinion,

are the rqot cause of env1ronmental degradatlon which is, in

-~tarn, the root causge of polltlcal 1nsurgenoe.

.y

\ , S
Very fortunately, certaln factlons 1n government and
1ndustry are becomlng cognlzant of this apparent relat1onsh1p
‘Current flsherles development 1s not focused on high- powered
boats, whose dozer like bottom trawls have been’ 1dent1é1ed as a
primary’ cause of decllnlng ocean vitality worldw1de. Instead,
the little guy, the "munlclpal“ fishepman, has been recognlzed as -
the_breadw1nner for that majority of the populace, the v1llage

‘dwellers,kwho are immediately threatened.

. It remains to be seen if any‘meaningful improvement can
be ‘made 1n the v1llagers _fishboats. Their lean, 1ightweight

~hancas are very eas1ly drlven at high speed by small, air- -cooled

inboard eng1nes. Because these Briggs-type engines are four-
cycle, no @il is mlxed w1th the fuel, thus avoiding a prlmary
cause of/breakdown with two-cycle outboard motors. he. 1nboards
are ooupled dlrectly to a propeller shaft, thus avoiding the p

cost, welght and compllcatlon of a marlne transm1551on (usually.

fas heavy anhd expensive as ‘the englne 1tself) The simple units

: are_ea51ly_ma1nta1ned with ordinary tools and are far more fuel

efficient than outboard motors.

Despite these economies, daily expeditions to near-

- shore fishing areas become 1ncrea51ngly non-viable when fuel cost
exceeds catch value. Sailing, of course, was once the 51mple
solutlon, but now the environment is changed The banca's .
tradltlonal salllng rig is cumbersome. The flshermen rlghtly
feel that a return to pr1m1t1ve solutions represents a step - gf

Abackwards, “and, 'anyway, why make. a slow tr1p to an already ‘

depleted f1sh1ng ground 1n ‘a boat bu1lt from an already depleted -

/- . .
wood'supply° ' a

S . The analy51s -suggests that a new ‘boat” type'| 15,5’W“* o

"1ﬂﬂ1cated one ‘that can go farther and stay longer._ﬂIn some
o /#geas .at least,;hhe usual banca lS restrlcted by 1ts frallty o

1 coa
J.
i
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The features which make it so efficient in protected waters, like

its low ffEeboard and spidery outrigger platform, also make it

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

underexploited territory. -Such expeditions require a craft which
offers its crew some shelter.and sustenance, so that they may
stay on the fish for longer than thei® accustomed expeditions.
Somehow, all this running out- andxback the same day must be

avoided, while still making more jobs for more £ishermen to catch
more fish. T

Gradually, the social pattern of thekmunicipal figsher-
man must adapt to that changed environment. As difficult as this
may be, the way can be eased by introdu¢ing a truly appropriate

boat. Back to the classic question, "What is appropriate?"

Within this frame of reference, Mr. Agustine Cancio, a
prominent Manila furniture manufacturer, inviBed the writer to

propose a design for the Philippine banea fishery in January,

ul982 The challenge was quite opposite from that of 1mprov1ng

Burundl s crude canoes because the’ dynawic. efficiency of the
bgnca is already beyond 1mprovement ‘for its intended waters.
Both countries face wood problems (vet we found a source in

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

"Philippine "maﬁogany," for the. next fifteen-years or go. Pre-cut

ludn veneer is readily available.

.o

r
®
™ i

To invest thls prec1ous resource in fuel super eff1c1ent
fishboats for local use seems approprlate * But to make ordlnary
Inman long-lasting, it will probably have to be laminated.

(Incidentally, fine troplcal woods are not a renewable resounce,

simply because they are not belng ‘renewed. Cleared land is used

for agriculture; reforesﬁation'iS'generally experimental - T-
involvihg fast-growing "weed" trees which are destined for ma%ing

bio—fuels. Perhaps they ¢an be used to make laminated

: . 2 )

| , ; ; ‘

structures also.) : o ° /// !
. . i .

-4




‘me In keeplng w1th the rule of thumb wh1ch says, "Offer
somethlng that is as close as possible. to what already exlsts,
a de51gn was prepared for a 1am1nated banca hull of 32-feet
1ength Reasonlng ‘was that a. sllghtly larger, higher and more
seaworthy conformation was in order to contend ‘with the changed

nv fonment...the flshed out near-shore resource. If the new A

at;,ould glve ‘confidence to the fishermen when venturing: off—
,shore, then perhaps it would be more productive of fish. It
& would have “to have greater carrylng ‘capacity and offer some

‘:shelter for- overnlght expeditions. Out where there are blgger

waves, there is genenal}y/m6re wind, so -a sail. could be f1tted to
back —-up the eng1ne and curb running costs. b :

_ Even if these parameters appeared hastily' drawn,”
. W1thout suffic1ent first- hand knowledge of ‘the flshery, Mr.

. Cancio was keen to get somethlng accompllshed - If nothlng else,

’ff;; S we would demonstrate ‘the advantages of ,compound-laminated plywood
. for the.stlll,wopd -based Phrllpplne~economy.

o Mr: .Cancio is partners with American David Socash as

- the: licensed manufacturers'of>Hobie Catamarans 1in the

'Philippines.; Keén watermen, they apprec1ated the high strength,
- low weight, lpng 11fe, low- cost propertles achlevable with the
know7how and offered‘perpetual royaltles. W1th this private

sinitia 1ve, nitwo mqnths ‘we' accompllshed essentlally the same

N :'*.

,Notw1thstand1ng, lt is’ 901ng to - take tlme and inspira-
tlon to make a. dlfference in the Phlllpplnes. After meetlngs
w1th flsherles experts and development bankers and demonstrating

our lamlnated banca.to hlgh level government, it was ,concluded

’ itself was "...not suff1c1ently dlfferent from ex1st1ng boats tor
. rev1tallze the mun1c1pal f1sheryh"- r

- {Text contipues on-page 31)

k Consbant Camber productlon method.\ They were willing - to buy the . °

technology transfer, complete W1th an operating prototype, as had -
rqulred three yea&s under bureaucratrc ballast in Afrlca.. oo

that herwhull constructlon was "marvelous" but that the. craft N




The ubiquitous bancaj; fishboat,
freight handler and "family car'' to
the Philippines.” Lithe and fast,
these flat-water specials depend on
very noble wood for carving their
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 combimatiom of dissim-
ilar materials which are vulnerable
to engine vibration, dimensional in-
stability, puncture and decay. The
previous abundance of excellent ma-
terials, and a once-rich near-shore
ish resource, allowed this fleet to
flourish.




-Constant Camber tooling), above, is

currently housed in the Cancio lum-

ber kiln, Cebu, Philippines. Fac- = ‘
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 Lo .
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 -~ .

mold at far left is under constructionm,

destined to produce inch-thick panels . ‘
.in 25-foot segments for making vessels -
up to 75-feet long. . T s

. .

Finished 32-foot hull at left was as-

sembled from sketches_while the con- | '
sultant was absent with- illness. Panel

laminating time is about one hour each

on the "French' mold with 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. gt
400 lbs. built weight, and a value of
about $1,000, this hull carries greater
fpayload with superior seakeeping pro- ' ' "
perties relative to traditional flat-

water bancas. Slightwly‘wider, higher - '
hulls, produced on the same mold, are
to be used ip pairs for the proposed
"Mother Banta."

w5y
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"Lumba Lumba," which means porpoise

in the Philippine dialect of Visaya,
is the name given by Agustin Cancio

to his first banca prototype with

a -laminated hull. Goated with clear
epoxy resin to reveal her construc-
tion, the hull is entirely without in-
ternal skeleton. Compound curves = °
glve the structure prestressed egg—
shell rigidity" which avoids the need
£ ny ribs, stringers or bulkheads.
N@*framing—up' stage is encountered
during construétion, thus relieving
the demand for traditionzl boatbuild-
ing skills and tools. Material usually
relegated to the skeleton ‘is invested
in the skin instead, produc1ng a punc-
ture-resistant hull whose interior

is as clean as its exterior. This
allows free placement of platform

29
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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- s
inated sheer stringers to protect and
stabilize the hull.

Shown here rlgged with the Bamboo out-
rlggers and plastic rice-sack sails of °
the traditional banca, the craft was
judged '"not sufficiently different

from indigenous boats.:..'" Her yachty
appearance actually worked against her,
"...too nice for a workboat,'-a dilemma
since rectified by a coat of paint.




"Lumba Lumba" proved herself-in -trials
to be a'sborﬁy, impractical thriller.
Even with two hunky Hobie hotrodders
hiked-out and hanging on (a fall could
mean decapitation by the after cross ./
"beam), the craft displayed insuffi-
cént stability under pressure .from the
large, cumbersome sail. When broad
reaching, as above, the boat was mel-
low and fast, but when hauled up a,bit

by-the-wind she heeled, burying the |
leeward outrigger and threatening cap-
size, This exercise was great fun with
the warm-sun in a sheltered bay, but
'farticipants agreed that some changes
were in order before venturing offshore
in the dark. The twin hulled "Mother
Banca" shown herein with drawings, in-
corporates those changes.




YACHT VERSION N ' . Any four-cycle engine)ten' to forty FISHING \}ERSION

‘ . . h.p. mounts in "causeway." -Clutch .

Streamlined bridge and cabin-top is with chain-sprocket drive. eliminates - Bridge const{uction is simple ‘l -
made with compound-laminated panels -expensive marine transmission. Large wood boxes with ”caﬁsewa "pto Edzse
from:the sepe mold as hulls...eo propeller turning slowly gives best *%ngine and gailey outsidz of hulls

. framing necessary. Accommodations: fuel economy; unit pivots to permit = Each hull: can cortain 1,000 1b "i;—
four single bunks (plus two doubles A deep prop immersion for runnihg sulated stowage ﬂold l;s hétcﬁés
in eockPix) with two heads, galley, : against big waves, or partial im- : to allow stangidg in Eull for fish-
nav1gat1?n qnd lounge Space below : mersion for running in shallows, or ing under cover of tentj; also for
decks.  "Campsite cockpit" can be _/ » complete retraction to achieve best access to sheltered bunk compart-
completely sheltered by tent with \*5 pertormance under sail. ments. Pa

5
I3

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

This version can be developed for .
racing, weekending, chartering or

cruising with full trans-ocean ca-
pability.

Hulls have fixed, shallow deadwood
keels. Wing-deck panels ‘are 4 by 10
feet, Temove to allow fishing. through
wing; stand: in hull, face inboard,

work under complete shelter r of tent or

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

|
Alternative hull has large open
cockpit for hauling nets or traps.
_freight or portable ice boxes; stand

. ? "7 in hull, work under cover of tent. fixed canopy.
®ptional outboard mdtor mounts on ‘ - 3i”
. . _— ' 2! BANCA- CAT VERSIGNS ~
wood/egoxy brachet which pivots © Tent also folds down forward to pro- SAILING i - ,
under "causeway'' to retract for vide complete cockpit shelter. * . “EARUNNER WORKBOATS{k NG EALE
sailing. ' £ o BoY 14, NORWQVA 23128 _USA
Qﬂiznnzs W BROWR




24-T0-36-FOOT ALUMINUM BANCAS

BEACH-BLILY BAMCA PROPOSAL far REYNOL DS INTERHATIONAL SERVICES

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.
% Sections.are shown of hulls from, '
24-Ffeet to, 36-feet. Stretch-formed
©  aluminum, foam/glass =andwich or
compound—-laminated wood are mate-—
rials which all may utilize the ge-—
ometry.
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from the ol

Had the rule ofvthumbﬁﬁalled7 Or hadww'ﬁoffered‘"

.somethlng as ose’ as p0551ble to what already exists" with-

out'inciudingisuff1c1ent f.;.allen technoPogy to compensate for -
the now- changed env1ronment9" ; T
* s ° . . \ N o - - .
What'is needed 'is a'feal breakthrough Development

.

funds are avallable for bulldlng hundredC .of boats, and somehow

' they must be de51gned built and operated to satlsfy a profusion

of confllctlng env1ronmental and 5001al requirements. After a
more thorouZh 1nvestlgatlon of the flshery,and borrow1ng ap idea

Grand Banks cod schooners, the’ present proposal ‘is
- y Fi - ' )
for a sg—calledu"Mother Banca ."

L]

. , s

N
The idea is to-tow several small paddllng bancas behlnd
a mothershlp out to the flshlng grounds The mothership anchors

and ‘the crew mans the canoes for flablng thereabouts The fresh -

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

. The crew rotates, eats aboard, pests in good shelter, and the

entire unlt stays out as long as~the ice lasts, three or four
days. This tactic glves ‘small canoes and many flshermen accessk

to d%stant flshlng grounds w1thout all the dally runnlng out and-

'back. T - ¢ REPEEI
) ISR - S
oL 7 —’ ) I : v -, : - . 1
e -~ The Mother Banca must be manned by ‘crewmen who are
.willing to leave. their v1llages for several days at a tlme To

~

prpomote thlS adaptqve behav1or, ‘the new boat must be relatlvely

commodlous, have very comfortable rldrng motlon'when at anchor in

f-a seaway, and have a dependable englne 1nstallatlon 'SHe needs

enough motor power to tow a strlng of "ducklings" and to make 1t_

r.home promptly.. agalnst calms or headw1nds when the ice gets low.

’

q . _ .
~For all of that, experience with "dependability" "afloat

implies that' this Mother should alsdé carry sail. Neither the

'crew nor the catgh can be left to’ depend entlrely on the'"gasollme

breeze" to bring them’ home from\longer runs to more distant

_resources...runs which the .shild can help make at lower running

a

costs.

d

/
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St o Flsherles people would normally cons1der a legltlmate LoLe
L K3 o Qed . : : it

""dlesel’ powered motorboat for thls Mother Banca appllcatlon, but

]

; purposer; L1k,e the 1ndlgenous craft,. the cata‘naran can be beached -

""'for loadlng and unloadlng while retalnlng a sled—llke stabJ,llty 5

L f;,when grounde.d in the surf . It can trespass very shallow areas , _ ' ‘
' whlle Stlll retalnlng a Very stable no=roll motJ.on when anchored’

T in- open water. o v LY

.« . 2. The. mothership function of\ accommodati g. transient 7

7 flshermén 1s probably performed better with the catamaran--more

sh!’ded deck space for restlng in the heat; more sheltered bunk

: space for resting-in the ra1n and wind; ang, adequate on-deck .

>‘/*/ galley fa01411t1es for sujnple -one- pot-meals with reduced fire - . - '. . \ ‘
hazard. - The no- roll motion whlle anchored as compared to-a’ s

v monohull of similar size, 1s probably thé most attractlve feature

of the ‘catamaran.. and a standard property of the ex1s1:1ng,

outrlgger stablllzed banca'é . A - ' - - .

- ~s
S

'." K -3.." The brudge whlch jcnns tw1n hulls prov;des an 1deal

7’,,"‘» '“\ mountlng p051tlon for a un-lquely/approprlate englne 1nstallat10n. . _

o Any avallable engm&of ten- to—forty horsepower may be utilized ) ' .
w1thout\ regard to "marinlzlng T-hlS means -that) low cost auto- \ o -

- .. motive or 1ndustr1al englnes can_be adapted w1thout the expen51ve" S

an . accessorles for coollng and exhaustlng norrnally requlred in _ A ,

. below the-waterllne 1nboard 1nsta lations. No marine trans— - .

‘mission is spec1f1ed be‘cause the §§rward reverse feature 1s not )

r necessary for operating from the. beaches, as is amply demon-

+ Strated by ex1st1ng bancas. Gear rreductlon is- accomplighed

through a, clutch with s1mple chain= and- sprockets (motoradycle _— ' .
: ‘ \
- ptrts) S0 that a very large- propeller is dr1ven at low r.p.m. for
oe0 . Iaximum. tow1ng thrust and fuel. eff1c1ency The entlre engine/




;hlv':ly retractlng the propelfer and'“d corniple ely cleaT of the water..‘“
| & .
. o Thls allOws easy Mparts usually

~7\~./.Eas1ly rectlfled Most 1mportant,'the lagge, eff1c1ent propeller
ﬂ_ j" ‘“H, w1thdraws completely from the water to per it the vessel 1ts full
‘lf’f B . speed potent1al under sail.
C) 4:,< . o . . : :
. ;.;.f;;.:; Parenthetlcally,ia gasoIine engine may be the wisest °
choice for the Phlllpplnes. Reflnerles,

- .

re hard presséo to meet
. o '>\7,f;ﬂiﬂ,"‘d1esel demands. because gasollne must be drawn-off flrst\ in"the

N cracklng process. High gas prices Cause storage gluts and a

. A‘~.‘m]7£cons€quent reatrlctlon on. dlesel fuel productlon., Diesel auto— s
' . § “mobiles pay ‘a spec1al 1mport tax in the Phlllpplnes.

i ) ’ Gasoline 1nboard englnes are rather dangerous when\
‘rlnstalled deep in the bllge of motorboats. The risk of fire and

' exp1051on is mlnlmlzed by 1nstalllng the engine in a catamaran s

brldge, where drlps and vapors cannot accumulate ‘and where’ the//////f//T

:_ dﬁ . “entire machlne is prox1mate to the helmsman for immediat etec—
f*ﬁ§. - tion of overheating It is easily acce551ble from/on deck for

7

-

maintenance and repa1r.

n N . T
o N .
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i - : Agreedm such -an engine 1nstallatlon is develOpmental

and w1ll°requ1re a degree of cut-and- try But the prospects of

- v d" keeping it running are much enhanced by avoiding sophisticated

‘ - “n_e.ng.lneerlng—_—whlﬂch depends on sophlstlcated engineers and

specializediﬁegyige,and uncommon parts. Even a small.automob}le o
‘engine like the’Nissan, generic in the Ph1llpp1nes, could be '

g . B hstalled in the- Mother Banca complete with radiator and nuffler.

. T . result could be closely parallel ¥o the bare-bones propulsion -
,sys em of the existing bancas whlle still performing thé neces-

sarY\adaptlve functlons, including the ability tovreally'sall;‘ .

'

. - N .
\ S
v -

4. Costs are the bottom line just}flcatlon for the *\\x e

'costs ,/'\oduct1v1ty should be at least as h1gh w1th the
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s Investment cost ofva traditional monohull motorboat of
thlrty two feet, if- bu1lt with flberglass or- alumlnum and

egquipped w1th normal dlesel podérp could range between 59, 000 and
$l4 000 No sail would be necessary because prop drag and bllge‘

keels (requlred for beachlng) would yield dlsapp01nt1ng perfor—

mance under sall o

i Despite- the‘added ost of two hulls and sall rlgh the
catamaran “Mother Banca ¢an pfobably be produced in the Philip-
plnes, .of mostly local mate ia}, for about $7,000. Much of the
sav1ng is. due to the "generic" engine. 1nstallatlon and u51ng
local wood.= A further 1nvestm2nt reductlon, w1th attendant
-Sdcial benefits, can be achieyed by local'boatbu1lders assembling
the catamarans from prelamin‘}ed parts rlght in the, f1sh1ng ,
villages. A modest tra1n1ng program would- be requlred to .intro-
‘duce- new glues and coatings, but the carpentry - requlred -is well
within the capab111t1es of indigenous ‘banca bullders. This
tra1n1ng program_can be facilitated w1th clear graphlc plans such '
as are prov1ded for 1nexper1enced back yard yachtburlders.
- Anc1llary to these cost- advantages is the matter of ’

"infrastructure. Flsher1es progects commonly include shoreS1de
facilities for.ice product1on, transportat1on and other flsh' )
marketing'features. A verypexpensfve item of infrastructure is °
harbor faciliffes: channels, docks an8 * marine rallways commonly
associated with monohull motorboats alien to the Phlllpplnes
These harbor fac111t1es often cost far more than the vessels

which patronlze them and are subject to storm damage and h1gh

. maintenance costs. The indigenous bancas, however, ‘have long

shown themselves not to require such 1nfrastructure, and. the
-catamaran Mother ‘Banca would uphold this versatlllty.' Loading
and discharging fish and ice ‘can be accomplished‘by men.wading

. into knee deep water, this while the vessel lies stable and

uprlght at any, stage of tide, even in a swashlng surf At about

2,000 pounds built welght, the catamaran .is probably’ somewhat

lighter than its trad1t10nal monohull counterpart (massively

built to w1thstand pounding on its wide, flat}bottom, and ‘the

-’

~
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releﬂtless v1bratlon ‘of a diesel eng1ne) Tw1n, narrow hulls'arezq

L eas1ly protected w1th sacr1f101al replaceable Arunners on - the

ottom‘, Such a conflguratlon is ea51ly ‘dragged|ashore by ‘man-

power w1thout:ﬁanger of ° toppllng, where the investment is safe ~;J

7vmfrom storms w1th0ut expen51ve breakwaters. Easily malntalned on

©any’ beach by 1ts own crew llke 1nd1genous craft, the Mother

ﬁBanca can operate w1thout need of mar1ne rallways or cranes, e

S ’ ) Supernumerary to- these 1nvestment sav1ngs ‘is” the matter

“fof the multlhull '8 mlserly runnlng coSts.

RN - ‘ '/
. S : . R

. - ’
1 - ~

‘A qulck look at fluld dynamlcs reveals that a boat

: ;:makes a hple in the ocean and requlres energy to move that hole

along “Moving that hole makes waves. 'It 1s a feature of waves N
that small waves\are Qprmally close together and move slowly,
while large waves are far apart and’ move fast. A,wide boat-hgle
makes muchs« larger waves (one at the bow and another at. the st€rn)
than a narrow hoat- hole. W1th small boats, such -as these,_the

bow and stern waves are much closer together than they wouldfbe 1n
nature 1f caused by the wind, and 50 canngt move fast. Thus, a .
wide boat cannot.poessibly go faster ‘than the waves it makes

\unless it sklms over, the surface as in planlng Planlng has its
-problemsp too, and 1s not desirable in these worklng watercraft;

89, let's- look.at narrow -boat-holes.

S N

N L vvi-
. - } Most monohulls ?re about three-to- four tlmes longer
than they are w1de, but multlhulls can be=anywhere from seven-to-
twenty t1mes longer thaQ they are wide. -A practical width-to-
length range for our Mother Banca is about nine- to- twelve‘tlmes

,longer than w1de...so narrow that this moving hole makes i
pradtically no waves at all. Where.does propulsive energy go? =

;It"is mostly carried away by waves. Therefore,,a narrow hole, or

even two or three adjacent narrow holes, are very eas1ly drlven

through the water.

\/"

— This adm1ttedly 1ncomplete dlSCUSSth must make mentlon
of the fact that/the boat which s1t511n ‘a .narrow hole all by




L payload'would constitu @’'an uncommonly bounteous harvest for our

'three toqether, but large payloads are not likely to be encoun-

. . izt . L 1 . N - - .
' D . co- o e ) :
) . ~ . . - L4 . . - c . '
B ' ! N - ) - o e : :

. - . . .

itself is too tippy and, .50, must be “outriggeristabiliéed"Ja§3fn”
catamarans -or trlmarans...a concept employed to good advantage

. "for centurles by people of the Indlo—Pac1flc I o .

ot Ty S ) ‘
. . . - . . . . . ~ 5
¢+ True, narrow hulls are poor load-carriers, even two or

tefed in thas f shery. The -monoHull as we know it probably B o .y,.‘
originated, in. N rthern Europe Where sallors were burdened w1th

'plunder and. heavy equ1pment for flghtlng the elements or flghtlng
“other sallors. By contrast, the canoe people of the troplcs are

like back-packers. They_carry only what they need. While con-. ' 'f .

temporary bancas are 'inging home: as little as five pounds of

. flSh per day (average n some "depressed" areas) the two

1nsulated storage holds.,of the catamaran can carry about two

,thousand pouhdS’of fish ard ice~in'a 50/50 ratio. This one- toh o . .

" Mother Banca or any vessel serulng in this flshery A w1de-

hulled load'carrier_is 51mply ot requlred ‘

. .o
- . . , i . . . '
. .- . . .
.o E ’ B

Does all of ths sound “...suff1c1ently different from

ex1st1ng boats...?" Wwhile 5t1l11 retalnlng necessary similari-
ties? Only the operat on of prototype vessels, carefully oo . ~

modlfled where necessany to meet the fishermen's expressed needs,

I
al

will determlne ultimate su1tab111ty . Prototype’ construction is
in progress at the Cahc1o furnlture plant in Cebu, Phlllpplnes
Several boats are planned for 1ntroductlon in varlous areas of
the archlpelago. - o 1 ' ' - '

Water oriented tourism is a growth industry in the
Phiiippines. Skin diving and salllng expedltlons are attractive
to 'visitors and elite Phlllpplnos because of all the beautlful C 1

sheltered wateF and qualnt sea51de v1llages among the 1slands.
S

*. But the: tradltlonal ‘banca can be a bit austere for tourists, so a

yacht vers1on of the Mother Banca is also proposed. Fully

capable of open sea passagemakingf'with weekend accommodations

I

> below deck,~and with optional doffast hardware/ahdjsaiis, the

yacht version may cost over twice as much as the fishing version.
Lo ) - t \' : ) -

I ¥

t
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Even at that,

prices.

As with the'fishing vetsion, the yacht is capable of . .-
belng built in "the "back yard"——ln the fishing v1llages—-u51ng

mostly the same mat

ials, the same know—how and the same

bu11ders<as the—ftshtng {of . The most logical uperators of

bancas for tourlsts are the fishermen themselves (they're. d01ng

it now) glv1ng local peasants an approprlate share 1n tourlst

development. - ; : o .

~
N

)

| Larger, 51m11ar vessels for tourlsm and 1nter 1sland

transportatlon are ‘also in’ plannlng for construct®on at the
Canc1o facilities. -

S

° Four thousand islands comprise the

a ' - Philippine archipelago. Protected:

b o . waters between the islands no longer
RV ’ produce sufficient fish landings to
satisfy the grow1ng market of about
fifty million people~-most of them. -
young, Industrial fishboats ranging
farther seaward bring larger catches

LUZON

S . ! &
it will be 1hexpen51ve compared to our vacht - oo

. . L -
¥ B} . Lo -

but at escalating costs.

The local
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demand is for very low-priced fish;
can salllng fishboats help keep prices
down? o

- - -




Two-man Tuvalu dugout wayts on beach
with aluminum runabbuts both types"
restricted in windy weather to approx-
1mately the same number Gf fishing ex-

- pedltlons per year. Whlle the out—

board- powered runabouts| are more: con-
venient, fish }andings fare comparabﬂﬁ,
runnlng costs are not., |

T
3

Mr.-Josea Vliaitu hosted the author
aboard such a canoe for an all night

“sail-and-paddle adventure well execu-
‘ted to illustrate the/rigors, dangers

and pleasures of the subsistence

‘canoe fishery, .




,reach;for planets.' Onelgroup n" known as Polymes1ans,_beg1nn1ng

4h'from abou¢ ‘the. birth of Cﬁrlst, establlshed ‘their culture as the
s lmost geographlcally dlspersed on earth df_~ﬁ o '
: . - . . | ! - .

'u% C No wrltten records or ocean-spacg shlps survive intact

4

‘to reveal the detalls of this achlevement._ “Tradition holds that

mlgratory sea b ds suggested the ex1stence of 1nvisible~desti:wm

'hfnatlons, that’ nav1gators computed their p051t10ﬂs in the mind“by ﬂ
: emplrlcal orlentatlon with’ the nlght sky, and that;all vehicles,“ml,,ie

were. composed wholly of vegetable fiber. K _ g

Y

‘group of elght atollsln ‘the rembte central Paciflc, TIOW the t1ny

. ulsland natlon of Tuvalu. Here Polynesian cultude has per51sted

for perhaps a hundred generatlons, a culture wrought by 1ncessant

p~:bombardment from sky and- sea upon llfe forms occupylng mlnute

scraps of 1solated reeftop. Tuvalu's total land area is 26

B ‘sguare kllometers, d1v1ded 1nto elght atolls, scpttered within a

-”~‘soverelgn sea terrltory of 1.3 mllllon square- klﬂometers. Much 0

"’of th1s 1s 1nacces51ble to-the 1nhab1tants, only traces of their

df,former deep sea mob111ty surv1ve, 1n the form of flnely carved

dugout canoes. Desplte her ‘rich- flSh resource, Tuvalu is like-
most Pa01flc 1sland natlons,-parad xlcally, a net flSh 1mporter.
Inter atoll transpor*at10n,~1nvolv ng passages of ‘ess than one
hundred mlles, 1s sporadlcally pro 1ded by -a small decreplt
'steel sh1p and‘an expen51ve,»amph1 1ous alrplane- ‘both requ1re"‘
government subS1dy., Local transportatlon, between the 1slets
;surround1ng a glven lagoon,»serves to transport people and the _
food they produce on the 1slets.' Even thls,rntra lagoon trans-.
portatlon 1s sometlmes not avallable. Trafflc between the atollsi

. and 1ntercourse w1th ne1ghbor natlons 1s entlrely fuel dependent,

One" PolyneS1an footprlnt along the @gﬂxatory path was a - .



Env1ronmental changes, acculturatlon, declared polltlcal 1ndepen—r_,

dence, 1mp11ed econom1c dependence, and the energy crunch have all\
7ﬁcomb1ned to apply unlque"adaptlve pressure on thesedp 000

quPeoPle' members of the most ocean-oriented race on earth R
Clearly, they have adapted to unlque pressures before. \

o

; e : 5";_ : \\ :
Save The Chlldren 1s a non—proflt foundation whose . \-5’ [ ]

5frespected achlevements are based on communrty self-help as the : o

Vﬁ:most effectlve means of benef1tt1ng youth ‘and future. Mr. Jack 3 ‘ ,

‘raLockett, erld offlce dlrector forfﬁazegghe_ghlldren in Tuvalu, et

»--?has obser‘\TédTHat Pa01f1c 1s{2f.and communities are becoming more - ' . [ ]
dependentwon 1ndustr1a1 watercraft. Tuvalu is located at the end _

‘“of a long and precarrous llne ‘of 1ndustr1al supply. Interrup41: o Vm

' tlons are becomlng d1srupt1ve. Gasollne costs. $4 per gallon, o j

packaged food pulses through the archipelago. with 3arr1ng 1rregu— ‘ N .
ilarliy and 1sland communities become further disinvolved from '

y~sources on ‘which ‘they 1ncrea51ngly depend o

_ e

i -',:"- Vv. . For the purpose of consulting on Tuvalu's long term ’ . .,
ERRE '.watercraft requ1rements, the ‘Wwriter was 1nv1ted by Save The,

Chlldren to v131t ‘the 1slands in February, 1982." The resulting - y "
, urecommendatlon was that Tuyalu Government undertake to provide
g\' ‘I:lmost of the nation's watercraft needs through a long-term program . ‘ .
f.°“"f;whlch is- hlghly 1ntegrated ; The basic conflguratlon,'materlal, |
’ffﬁ;constructlon method and propu151on system should be standardlzed
'wﬁas much as. p0551ble. Local bullders should be ‘trained and

rvfequ1ppe7/to produce t\f entire range 'up to, but not 1nclud1ng, a .
‘"‘+bulk cgrgo shlp

;/' ‘*"(‘_
AN : [

7

~\/ Flve vessel appllcatlons were 1dent1f1ed in the follow—

'21ng order of prlorlty; all but the last represent a return to - » .
‘former capabllltles , . : ‘ - o - .

L

-
]

l,"Subsistence_fiShing canoes

2.  Intra~lagoon taxi service T : R : '

3. Short-range community fishboats
4. Interfatoll ferry/transporters

5. Long-range commercial fishboats °~ ' . o




. Tuvalu's maritime environment lmposgs sevére .demands-on 7 -,
R A.‘:r', -45, ) R n T A e : S ’ o S

.’hfacjiLack of- natural harbor fa0111t1es‘ QNI ;fc!‘ﬁ?

beaIncbn51stent wind condltlons .
_ d%tdc,,‘Insldlous nav1gat10n hazards ‘ :
]These demands suggest that vessels of all- four appllcatlons , _“/
should be capable of runnlng the surf in breaklng lagoon s ;‘ ,~/gp
gpassages. Shallow draft, w1th keels protected by steel or hard— o
‘7,iwood runners,\chk up rudders, and retractable propellers are all / SRR
H':prescr1bed to allow trespaSS1ng dangerous shoals and susta1n1ng . ,
'de'acc1denta1 groundlngs in coral and surf‘ .Tuvalu is located 1n~'j-,
;2th &ﬂdrunm,~ Shlfty, gusty w1nds make. most anchorages 1nsecure,
";dso vessels should be capable of belng dragged ashore for protec— e
ftlon as well as malntenance and repalr.' Alternatlvely, the 7
C&f‘larger craftlmust exhlblt admlrable seaworthlness when put. to sea
r‘for protectl?n. To make use. of sallpower, Tuvalu = watercraft
b must be very, hlghly developed to satlsfy the confllctlng demands
fof prevalllng\llght alrs and seasonal westerly gales...a.
’1nclud1ng aux1llary power to proceed through calms  and
for bucklng dlrectly 1nto strong headw1nds. These are not
prlmltlve" boats we, Speak of, yet Tuvalu s histori¢al watér- S
craft, made of sculptured logs and equlpped w1th both sails and

blbrﬁte force paddle power,‘satlsfled all of-. the above requlre—

| ments.f Furthermore, they could not‘51nk f'_ N #\ ’ 3\.h‘

i o : .

'A crlthue of Tuvalu \S watercraft now.in use, bOth

= ‘h? Dlesel launches suggested for lagoon tax1 serv1ce have
:ideep keels/;o protect the flxed rudder and propeller, ‘thus are

qunstable when grounded. ThlS 1nstabr11ty plus 1nord1nate welght'

kes them dlfflcult to drag ashore for malntenance and repalr.,}'

WPSalls may be fltted to; Lesel 1aunahes, but with dlsapp01ntfng

;Tegults because of the1r w1de hull: form and. propeller drag . Some_. -
'“ﬁ-sere51de 1nfrastructure lS probably requlred : ‘V“la't;«»
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, - Pure.. salllng launches are also under cons1derat1
Even 1f equlpped w1th a’ small outboard aux111ary for calmsf
-”f boats ‘cannot travel agalnst strong w1nds under sall or power,i-
and they behave 11ke the power launches when grounded .The
l}lwelght of machlnery or. ballast make both types potentlal s1nkersﬁ
L Outboard powered runabouts, ,{such as are now 1nf11trat-- y .
1ng the subsustence canoe flshery, offer great convenlence 1n
moblllty and beachablllty, but cannot sarl or w1thstand angry

: seas.r Outboards consume extraordlnary amounts of fuel and .
' requ1re m1x1pg 01]1 w1th, gas. : Consequént errors in ratic plus S .
potentlal fuel contamlnatlon lead to pervas1ve breakdowns. ' ' ‘

Successful-repalrs requlre spec1a1 tralnlng ‘and tools. Outboard
runabouts go fast, but this speed 1s expen51ve.: Let's admlt that
1n thls context much of the investment manlfests 1tse1f as the " ' .
) cost of _conveniencé. and exhlbltlonlsm. When all costs are

o counted and the d1v1dends welghed the long ~term prospect of

addré551ng Tuvalu s watercraft problems with outboard runabouts

e 1s almost certalnly zero._

el I». .

- 1One contention 1s that outboard motors are the problemh

: Not that exhlbltlonlsm and convenlence are bad; it's just that

‘g;~ thelr costs are unsustainable in this case. Sacriﬁicing food for _.

fuel 1s not commpn 1n Tuvalu,_but it.is in many outboard 1zed,

areas. Actu ﬂf' outboard motors are probably little -more than‘\

symptoms of a. changed env1ronment (smaller logs are now dlctatrngé-

smaller canoes) and a consequent change in the. soc1etyﬁ
'ommunlty owned craft have been replaced by one and two-man
canoes) o o 8 g L B

|f:m,fi., B L R L SEROUEN N
“#’if 1 -.~F:,”" The real concern is for the subslstence canoe flshery R .

A maJorlty of. Tuvalu s people still operat’e ouéjlde the new cash T

economy. With thelr canoes they cannot qupte rovide thelr fish- - |

food needs now L’- , ’ t'," '-_ﬂ

> . T E DR . N . . R
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: Independen(:e, forelgn aid government-Jobs, and outmde-e\arned -

A" *iﬁ'oorne"'h,a’,vej'crea’ted a growing number of cash'customer‘s‘, at Funafuti, fol

- ) |

fish la.nded by o-utboard runabouts. Seen as part of a trejnd an 1ncreasmg

‘p_e'f-re'e'nta;ge of the couptry's ‘pre-cious' cash i's' to be __sp.ent on Impo’rted energy, ‘

» ‘}E;ith-"t'ermina]ly»expensiiréu lolfg 't"ern’ ,c;o_nsequen_ees.v ’
M ' , .. l,' i
This, 'then,. 15 >to 1dent1fy t:he ,need ‘a commumty owned and operated
' P : flshboat, . capable of feeding tha.t comrrlunity, at a bottom-hne 1nvestment and ‘
oo N : e Lo ;

L S
5opera.t1ng cost which w1ll lultimate’ly result 1n true mdependence{ Like what
o they had before. g i_'-‘i SR e y "/

.2
i

L)

Vessels currently in Tuvalu, oF under conslderation for thlB

”short, trange commu:iity; fishboat, " re'sernble th'e dieselized lagoon taxjé,i‘_ .

. and lack the combination of necessary fe‘aturehs,l which, again, are:
.. Lombinatiod wHE ' ‘
v | + '\ @ N - . c . * - . H
- > A , o , L .
k2 1. Very 1ight\weight and very narrow hull form to achieve shallow ;
_draft and a !cltrhntum reduction in 're"sist'anc'e to being pushed thl\ough the’
8 e, !
- ' 2. A fixed, four-cycle engine', no mixing of oil with gas, and a large,
B ST 1 i i

R \slow—ﬁurning propeller for best fuel eff1c1ency 'l‘ e propeller ust retract
o 3 - clear of the Water to achieve. ..

g e BEE 3. High speed and good maneuverabihty u der sail alone.
. e e l *The reader may detect a pattern here; som%thing like
‘ ; ‘ P

e Ph111pp1ne

EERE i T S

, ?'Mother'Bancaf' fromothe prevmus chapter 1s being ,:escribed, nd the -

’ author cont1nues to prescr1be the multihull cure- a.ll t also appearev that he -

7 - - . : \.

‘ : " - ,qs advertlslng his. panel method of construction. R1 ht?\» R A
. -"g}f ’ Actually, the bulk of the Writer 8 experienc haSl been W'lth the, :

\ .

- ’_-"f,_,'inorefu,sual sheet p_l'ywood' constructmn ove-r lumber skeleton, such as is -

[

e




4, &Tuvalu

ay beneﬁt rom‘fusi.’ng th‘e ,L

o

'her own,. 1f dernano 80, 1nd1cates) If the Mpther Bianca works in the Ph111p- .. o J
.alongs1de other, more al1en desﬂgns; The po1nt is that onl? prototype :tnals ‘ .
a _et‘_b'e,in‘g reoor‘hﬁnended. It appea{rs? Obvious that 1ong -te_rnﬁ lneeds for N |
ﬁ watercraft should B'e Epr‘ovidec‘l“ by c?ns"true’riorl in JTovalufK thaf '(severa"l A Ce .
;erLiS'selg-sijzes~a‘r’\e‘,‘re9u'ir‘ekd.’? ahdi.that ;‘.he 1coﬁs',tr'u.ction proévram sh’oul&"bé . |
‘s‘ba»ndarc{ized to 'the ‘extent poss1b1e. as wasi the case ‘in histonc t1mes. " \
L r.,"For-‘Tuve.-luan bullders to lamlns.te their own compoun;i curved pa.nelsﬁ s
Orzto"Bgﬁl_tﬂ al’iy- .désigns from any ~mater_ia1,' is to be dec1ded onl}r by eval—n B
RS P _ - S - ;
."oa;fing the reiafive perforl‘héhc‘e of.diiferent p-rot:)types. I’ndeed there may '_Q‘.\ .
be no vi *ble alternatwe to the outboard ruoabout 11: THvalu. ‘Except, of_ ; :
D R ‘ . : e i - -
k‘cou“rse,“,‘th,e""dugfout canoe, sustained at thd rate of tree grthh. ! ﬁ‘w B
"I“o keep pa.ee with' cur‘r*ent prels sures, something must hapi;e'n : | . ) .
f.a.ster. 5 A Irlinimum p1<1ot ‘progr'a;m ha?s be,eﬁ initio.te‘d/to build: one carxoe - \
of 32 feetv(lar-ge by current standards) \;rh;ch is as- close as p0551b1e 1n‘ ‘ 2 o
,A:vde;s;go_'to._' the rndiéenous‘y;a_lgg. A sgin‘gie outrigger‘-vess" ',!'. Wh_iCh slaat.ls - ’ .
! Wlththe -*csﬁt"rigg.er? Side('a;l;né.ys »pr./’e's';qted to the'wﬁi’f}id; tI::is extref'rn‘e'ly' # ,
E i . _ :
efflclerlt sam'rlg machlne has no/’redundarlt parts; (‘every omponent is y -‘d
. -.alway’sfl..in service regar'idles s'l,o_f, th‘eipoint of sa‘iling. Be ausé there is ‘ "’:’
- ‘ﬂ ( ° | | )
o L
[y e




,‘st’ivll int'rodug:ipg swomething td relieve ythe"lac_k of large logs and establish

] 4_5 |
Ibio-outr"iggier on the downwind side, platform and rigging strains are
’ mini_mi,zed, t};ﬁs' allowing these’c‘i"a'ft_tg be i);edu4Ced w“i1‘:h‘a.n absoiﬁte L
m1n1mumof material for ligiltest welght and"'ﬂh,ig;vhest sypééd at lo&est cost. ; .

Strictly gpeaking, no other:proven sailboat in the world is as conceptually

peffect nor as foreigh to the symmetrically-attuned ''western" mind,

‘a :

The Pacific vaka (or proa as it is usually termed by yachtsmen) sails
- . s ‘“ \ . - .

with either end forward. It must, in order to keep the outrigger always
facing upwind. Sai}or’e of bi-lateral, one—end—poiht’ec_i boats  find the

» - ’ -

‘vaka's \inaneuvei-ing tactics downright-disorienting, ‘but the issue here is

N . -
to prevent the ¢counterpart disorieqtation among Tuvaluans!, .’ this while
; - ‘ . L ) ) . .

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

5 " Theref,or»ei pi'ela.mina.ted‘pa.nels for the Vaka hull ai'e bbeing' donated

by Mr, Agustme Canc1o in the Ph111pp1nes for air shlpment pald by Save k

!

i e

5 The Ch11dren, to Funafut1, whlch is the dlStrlCt center atoll and;capltal

-
=

- of Tuvalu, 'I'here, local builders will as.s_“ernble the hull and/complete the

vaka entir‘ely with local materials in the traditional manner. ,,3Pey1oad for the—
.la.go‘on,-taxi;will be about.1,000 coconuts or about eight I/Je’ople. ;Opérating :
cost Wili be esse entiglly zero unless a small motor is added for calms,

- . 'S

and th‘erei/Will be no debt service encumbering Tuvalu.
Yes, this pildj:‘_prokgram runs the risk of producing a boat '.' .not
sufficiently" diffef'ent from :eXisting‘ vesksels, " .and p‘erhaps‘,‘in‘capable of SR

R}

k eping scheduled rou.nds ‘0f the outlylng islets. ' Potential s’ihortfalls are

- # N
J s

. e /! .
accepted’ as a means to avoid prepost-erous overruns resulting from the -




—

I cgnE'e;?atiife initial expe{i'iinients. This vék’a' project: i-e designed to

In this" ‘ea.se,’fv,l',ami'na.ted'wo’od is récbmg,?nen&ed- as a.jioSsible alter-

‘ ,,:“: r’ : " . . : . K . .
“~local conditions, are réecommended as a possible alternative to alien
R T i - LT s 3 RN o ’ . \‘ ) - -

" e;t:aft'. Local construction is suggésted over wholesale imports, Side-

by-side comparison with the other alternatives in actual service is

]

G ““‘av‘.t-:,kn'e_{rvledged as \the onlyom'eahs by which Tuvalu watermen can make
the1r own iqté]ligerit c_h’o'i‘cest;f

[,

ey T VThe extent to éﬁch -1583‘1, c‘onditio;ns‘ determine locaL‘i‘J.,_w design is

‘ fillu’étr.ate'd by a. comparisc‘gn.of Tuv'a.lu"c'anoes_w.ithtthos'e 'of,tbeir near

nelghbors int the ilbers ,tslanasi ‘now the nation of Kiribati. " Unliké -

K1;r1b@.t1, Tuval‘u ets plenty of rain., The 1slands are located w1th1n the
( ! /\

‘;a‘;ti.ve to dug out-logs., lndlgenous ~de &i~g~ﬁs,4fb-; ge d*tt;ro_ugh"t entujries, by e : o .

) 1_ ' 1 1ntertrop1ca1 convergence zone or ”doldrums, "a c,llma.te whlch p;!)duces ‘ ‘
B e - N .B ] t_ .‘. > * . . . 1 ]
blg trees._; 'I‘he M1crones1a.n canoe ‘builders. of /K1r1bat1 were: forced by o
L o o e s
lack of blg trees to fashlon pla.nk bu11t hulls from small plece[s of wood
st:l,tched together, wfxereas the Polynesw.ns of Tuvalu were a.llowed the " .
o .‘: : Sy . "-] R - N, : . . cy o ) §
“Wa,a;ste;'u‘l e}:;t‘ra.v(a.gan‘;cfe of hgjj..lloygi.gg; w_-ho;l;e tlbgs . ,More stringent material
: In consequencé ma‘ y Kiribati’ ca.noens ha.ve found. :
i ; ‘
B J‘tf - '
(’I‘/xt contlnues on pd,ge 52)
SR .
e =~
o ! il ‘
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‘Requiring'a‘separate outrigger‘huli -+

MODERNIZED PROA ON LAMINATED 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~-
cluded to overcome the Tuvaluan's
stated objections to their own boats;
propensity to capsize, and difficult
maneuvering. - - . at

k)

Separate, elevated float on downwind
side (behind sail) serves the function
of a '"pod" shown in the accompanying .
photographs: it effectively prevents
capsize. - When maneuvering, isosceles
sail simply alternates tack -and sheet
from hull to "pod." Traditonal ver—
sion at riﬁht requires moving. spars
from one €nd to the ,other. Only trials
in service’'will reveal which version
works best, mechanically and economi-
cally.

B T T

ety

"TRADITIONAL PROA ON LAMINATED HULL o

For the Tuvalu proa préject, all ma-
terials and desgen, other than the
hull, are to be locally provided

in accordance with indigenous craft.

[ X¥

[SEARUNNE R wiax80ars_

NO SCALE

(T .C. BAY 14, NOATM, VA 3128 USA
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PANELS-INTO-HULLS ASSEMBLY SEQUENCE

Proceeding from' upper left to lower
right, this view depicts the steps’
taken to assemble Constant Camber
panels into hulls. Drawn for the

- Tuvalu Qroé project, whére builders

may be working with new materials -

‘without supervision, the view is

typical of thdse used by inexperi-
enced "back-yard'" yacht builders.
Panels must bﬁ cut in half for air
shipment,” Could you assemble these
parts from tﬁis drawing?

. H0 CLUE 94 LAST
. TIECE; EASy TO
. “EFLACE !

_AVERS AS NLECEC [ 3 N
CREVENTING CILE —
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o M Tinilau Lomi ‘canoe builder from motor, buy boat...where the money go? \
Nukulaelae, Tuvalu, poses with model I go fish in canoe, he go fish in. ,
. of skip;}ack—flshlng canoe. Four pad- Imotorboat he go by me, bzzt...We both .
dlers pnopel the craft at hlgh speed . . go same place, fish, we both. leave to— ‘
‘to stay with ‘the fish. This athletlc } 3 day, both come back tegday, bzzt...both o
 contest/between man and anlmal has cul-  ~“bring plenty- flSh where- the money go?'" '
o tural importance now belné usurped by
T “"““‘“~-outboard runabouts. o ; . - Mr. Lomi has alSO modeled another, larger.
‘ , ST , canoe from recollections of his youth. = v
- Mr. Lom1 s reaction to outboard run- e "Big canoe fourteen fathoms long, carry ° T
abouts is punctuated with ehelamatlons - fifteen .men, three thousand coconuts, : .
_ of, "...where the money go? ...My first  sail/Nukulaelae tg Funafuti in eight
[ T son leave Tuvalu," go work on cargo ship, 'hours/"%lxty mlles' No no more can do,
' live months without family,,sendimone‘y no more big canoe. Now ride ship, ride
“home. My next sonm. use money ‘to buy seaplane, ‘pay money, where the money go"""

. N ©
i . .
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* .. This 33-foot MicronésiaﬁC}énoe was’ etable fiber...no glue, nails, nuts,
photographed in February 1982 on .Tar- -~ oY bolts.  Just 32 planks of weod and
‘ " awa lagoon, Kiribati, where the type . thousands of lashings. Capable of
is in common usage. Some wire and " 'speeds 1n-the low teens oh windpower
: metal flttlngS, apparently from a - alone, she is of about the size and
) wrecked yacht have found their way arrangement proposed for the first
¥ into the rigging, but otherwise the ~ laminated lagoon-taxi at Funafuti,

~vessel is composed entirely of veg-— Tuvalu. S




Seven fathom (42 feet).canoe built’
“for ‘Bishop Paul ‘Meea by his brother
‘Orea at,Teaoraereke Tarawa, used R
_for 1nter—1sland visitations, Feb-
- ruary 1982 Planking seams are.
barely visible; each hand-carved
plank is 'shaped to fit and stitched -
‘to its.neighbor, evety three inches,
.plUS‘belng,lashed to each of 47 -
hand-carved frames 1n51de...about
4,000 lashings. - Bulldlng such a .
'craft from. compound—lamlnated )
;,panels, w1thout frames or lash-
ings, ‘or leaks, is a system which .
.Brother Orea w1shes to appralse for
~himself




At a total materials cost of about
$1,500 including epoxy coatings and
used sails, Mr. Russell Brown built
the above 30-foot- plyWood‘Ero' on
the Pacific princ1ple (outrigger al-—
ways to windward) at age 16 in 1976.
He subsequently sailed the craft
‘about 10,000 sea miles, mostly in
the Carlbbean and ;ived aboard for
three years.,  Several,single-handed
,passages were completed.
handed voyage was made with crew'’
Mark Balogh (shown) of fourtgen days
non- stop against trade winds. The
craft was also sailed in close com-

+

L I iy

One double-

W

petition with” the latest multi-hull
yvachts twice her length and 150 times
her cost. R , N
New 37-foot E 0a (below) by the same
de51gner featupés pronounced "pod.'

Such vessels are based on Pacific sea-,
craft and may yet be appropriate for
Tuvalu waters on account of maximun
‘performance for rock bottom cost...a
far more extreme. comparison with the
proa than with any other known, proven,
sailing configuration.




BALANCING THE OUT'RIGGER‘

W

Photograph by A Whlncup 1llustrates
how Tarawa canoes ‘are’ driven in keen
weekly competitions.’ Heeling effort

‘of wind in sail is opposed by right-
feffort of crew on outrigger, athlet-
ically adjusted so-that no stabiliz-
glng appendages, neither ballast keel .

‘nor wide hull nor outrigger, are
;dr%ven through the water.

L )
,

51



‘

‘bu1lt hulls. 'I‘he ultlmate sultab111ty of thlp tnple acculturatmn must b'
o g
4

ppra1sed by the sa;lors themselves. 7 Hull éonstructlon Wlthout the

; - ,; -
rudgery of framlng ] hellowm,g, or lashlng will qoubtless be apprec1ated
‘ : - a:f

by he "bullders. Vessel operatlon w1theut I:Laﬂlng, waterloggmg and

etenoratm,g w111 doubtless bc apprec1ated y the sallors. ~But ulti;n;late'

i _a‘.‘bl,;_h,ty 1n se‘r'v;ce rdemalns to be ‘demonstrated. On the new canoe, :

o

. : - L
o " b

L h Ils, wh11e hoplng to retaln the durab111ty, puncfure re51stance and
'superlor yayload features adm1ra,b1y combmed in fhe Tuvalu dugouts,

¥ - -

Recent years have seen \increased attention pai‘d b_y y_achtsmen

T to the Eroa conflpuratlon for trans-ocean racum lRrveral vessels have I

e
kS

‘been bu11t on. the "Atlantlc proa" concept of keeplng the smgle outrigger

o .
e . o 8 -

',"aIWays‘ downwind xopposite to -tradit-_ional wis dom. While this arrangement

,perm 1ts harder drwmg 1n compet1t1on, all such craft bu11t\ ‘to date have
filga,p.s;tz'ed(:‘at;s‘ea. In‘ cont,ravst,‘ one modern "PaCific proa” version has’ e
: salled s'enie : 10“"‘00'0 :stea‘mile,s withoﬁt 'capsize: The des1gner/bu11der.

e Russell Brown, ‘has offered several suggestlons for mod1fy1ng the

“.“_](}Ts_;ome' form of deadv&ood keel is necessary' to pfevide iatéral resistance;

*thls to approach the( flne sa111ng cpropernes of ‘the narrpw, sleek K1r1bat1 '



: - Co S A : o -53. o
- Such ‘modernized" canoes could contribute to the 'preservatior’cf

. e : ‘, ;‘,; R \v’ L . . ‘ ) R . : . A
Tuv’?;lu'—s cr1t1ca1 svubsmtence-canoe_f1shery-, where no cash,1s exchpa.nged_ E
- 3 " . Lo :

for the ca.tch.,; Because cash must be exchanged for fuel the subs:stence

Coe " R ~ / . R X
N - & : v

R flshery must be mostiy powered by sa11 or paéﬂe. o

o ,‘"‘! E - ' ;oo T . S -

Intra-lagoon tams are also to serve ma.ny Tuvaluans who have

) . ‘ - - S 7 o ) 7 R v
‘ yet to part1c1pa.te in the 1ncur51ve cash economy. Thu.s‘ the modernized. .

,'/ R s W T . Y ‘ ¢

/ sailmg vaka ma.y perhaps fu1f111 this apphcatmn. If no't‘, then any ahen

D
"

;",\,; )

syub,st' e w111 wrs.ely make e*ff1c1eni: use o;f sali. e or depend on subs1dy

br1ef];y shprt ra.nge cornmumty fishboat

‘,4—,/,/ - <" / .

( /;/:an‘dlong ra.,nge:. commerci.al fishboats. |

Al

M

'nter-.ato_ll fe rry/transporters ,.

PR

ne of t}75e apphcatlons can; b/ : ? -
. ) .‘:/.‘ ' ‘ .

LT ‘ T_h“e 'presiﬁi{: assumption is‘t’haf
ngle-rof}tr'xgger canoes'. While‘ evén -

. S -’serv'e'd by a-de)pt’a.tiansh of i:ra,ditional'
. . ~‘ ’ o 2 . 3 ;
that assumptiorn m 'r re- éxam1nat}/on (because 1arge modern

~

' ;}’rda;'s %'re\‘eerﬁainly po s's' with médern rﬂ_ enals), it is known that

fEe1r Heep §ea voya s';.~ A 3'2-fo t/’ dOuh e eanoe i small by stor1c
\gstandards. but an ada.‘ptatlon of the hilippine ot%L.r Banda 1's propos d

—\, Q

: TR - b/ e .
- S (e VN . ,
i an01ent Polyne\s:.a+s fou iﬂ the dou lfelcano or cata) aran best sulteu to - - :

oo

, about f1 hor;se’,ower su'

.
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ommum.ty ownershlp and operatlon ‘of a Mother Banca-lﬂ‘te S \: g
Ca Lt \~ N Y Vo
avessj ‘14wou1d requn:e an 1nvestment of perhaps $10 0"00 and' r‘unmn%:osts . o \‘ .
iR NG 7 N P R ‘i
~ ‘end1hg on to what extent the sa1ls argdsed s S )
TN N e '

v-.t‘ou.'fcpns’,erve ﬁu;.eL Product1v1ty‘ i slm11ar1y 1mposs1b1e to pro;eet t TN

|
1
1.

<
: . . . \ - “ ‘ “ . .
resource 1s there, the market is uhere, and commumty sp1r1t for sxffc«:h N N a
- : ~N ™

-

g N >~ | -
‘—. : “/“J I B : ‘ ) ‘ ' ‘ ) \__/\'..4\
I ventures 1s deep-seated Only prototype operation w111 generate a. \ G ‘ \ .
S S i - . . b,
IR ’ : : B!
“behevable flnanc1a1 a.na&ysm. , The same ,catamaran can be tested 1n‘ o v\\ \\ @
—_ e N RS
lagoon launch servi e” and Waelghed a.ga.mst th/e proa prot\t\ype for coskt . N \
;\effectweness. The catam ran conflguratlg/n, bu11t e1ther of sheet\pl“ - N
RN : 3 ’ PN ®
, wood over t1mber ffame or from prelammated panels, appears approprmt\e i o
oy ‘, K . , _7 R “ J‘\ . .

\ for a11 the sazne reasons as-in the Ph111Rp1nes exc:ept more so J,n Tu*ralu 8

. B ! |
nd_-m;g v;rn’arm‘e env1ron\ment. fle ' 1 - o )
. p S ) |
For the)se same reasons‘, a smnllar, 1a¢er vesésel is propoSed A
. L e T ’ e ' . ‘
o Dee.P 'wfsages of ninety m11es maximum \, . T
separ\ate the elgﬁt mam’lslands offLHe nr:;tn;a*rr2 Passengers and; smyall S .
: ST _r.y,w,

.

i *\\ e ~
atefy regarded hundred f\gu rs&laucket name,d‘?"Nwangé. "which is
. 3 L ' : = Q\ d I .
P Wl 9\ s f N it ° Tv ‘~, J ’
Th\e prnrrary; funct1on of ”Nwanga” ls to 1 ) ;l
: ., . . : o
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To be effect:.ve w1th bulk cargo, the new f'vaanga, ',' now under
conmderat:.on, should be des:.gned and opera.ted mamly for that serv1\ce. .

;“Int'e,r’-ato‘ll t'_rafwfic, 'can b'e handled by‘ ,’s’eparate," smallerv craft. : A sail -

' ,;fass1sted ca.tama.ran of about 65 feet w1th a payload of about ten tdns, 1s

v j‘ ,‘krecommended Such a vessel w111 requlre, an 1nvestmént cost of about

Sev 1,, : . by

$I50 000 bu11t 1n T valu. 'If operated between any two atolls,300 times o

»

‘ ::f per year, 1ts fuel b111 wourd run less than $1 000 per year. Compared

(e ’ to the trad1t10na1 motor vessel alterna.t1ve,' sav1ngs could be natmnally

Js1gn1f1ca.nt. ‘Safety and cornfort cha.ra.cteristics of_ these large multihull

A
’

's'eaboats are congidered appropriate for service in Tuvalu watexs, as .

; ' : ;‘_,'di‘sc'usse:d in te folloWing chapter.' /o - 3y - j_ | o : L o,
\&ﬂ ‘ S o The ‘fiilnal ves-s'el appﬁcation ._.for Tuvalu concern,s .the Cbunti:"k'ﬁ - ; S,
"\‘ "»’ S 'only iappa‘re‘nt’ opportunity to achieve fihahcial\ independence -;— vsevllivr'lg‘
';Eish to. other' countries. s - |
ﬂ' . It is Just pos51b1e that\ a successful short -range. commum.tsr » 'r”"‘_’ft )

/

"k;fls,hboa.t operatlon could accurnulate preserved f1sh for export If 1nde7&d

tha.t should trdnsp:.re - 1f the local demand is. satlsfled - then Tuvalu's/ S

-

.d1stant waters could perhaps be exp101ted to the same end by vessels' w1tn
»greater‘r‘a‘n’ge a.ndj‘endurance. Complex eco_non_licl:factors, led by krunniang
costs, h‘ave" con{?e\‘rged on foreign industrial'. vessels"' fishing in Tu{ralu's

A'wate S. Current trends 1nd:cate that glven the rlght boat _the country

AR .‘\ ’ i 2 : .
C oo s 1n a favorable pos1t10n to harvest its own pelaglc resource. If flrst

‘ Rt ‘.costs and runnlng expenses can be ma551ve1y reduced ‘then ves sels of

such 11m1ted capauty a.s i‘lve\to f1fteen tons payload mlght be gamfully_




1gn propo 'als appear in 1 the subsequent chapter. Both apph- ’

o

operate,d;by_ Tuvaluans. . They are ent1re1y coﬂs1stent w1th the proposed

f:.na.-nciri'g large prototypes su‘gges‘t that worth be demonstrated inaTuvalu

“and tfi.rrrerto‘ learn is as sured.
| 'Ifo bqijgd and op,erate watercraft resulting from this long-term o '

plari‘requires an ambitious training program which advances at a rate : - g

determinedby the t\raiﬂe’es‘and th'ejacceptanc’e of the boats. If the boats L

good, ifthey worl%f’ln the feal world and at the bottom'iine, this rate
@'f advancecouldbe surpr1s1ngly qu1ck _be:cause of the people. These are

ot of ,rr;dﬁi;;ta_ii;;t‘ribe s;‘.v'iho‘ s‘e 'kingsf never saw water in? a body., ,Tuvaluans | N §

Wh‘.l.le the culture and the ter;. 1tory of many new -

"‘a‘ré ltrue f‘sfe’_afpeople v
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. All of these ted@ouﬁ,

FRAMING-UP. ..The 01d Way

Conventional lumber skeleton requires

transverse frames carefully built .of
‘quality wood in accurate conformity

with tabular eoffselt measurements.
Frames are then erected and aligned -
on a . level jig. Aiprofuqion of
notches are then cut- into Lhe frames
of correct size and 1ocaL1qp to, re-
ceiwe-a}d the longerons. ‘[imbe

"logs" 4t "chine" and keel are

- 'sculpted with bevels to define the

correct angles, whl;h,progresqnley
change from end—to-gnd The entire
surface is then "Taired" (planed
down 'to -curved grade) to receive

flat plywdod sheets beént into posi-

tion, marked, removed, cut Lo pro-
file, and finally installed with
glue and frequent fasteners into
the skeleton.

demanding

‘stant Camber hulls have most of the-

_puncture resistance.

combined - with reduced complex1ty and

operations simply go away when
building with pre-laminated com-
pound-curved panels. ' : o
In order to minimize sttuctural welbht
the full weight of this hull is o tm-
ally divided about equally’ between
skeleton and skin. By contrast, Con-
skeleton's weight ‘dnvested in the

skin instead, with consequent improve-
ments in longevity, insulation and- . -
Meolded-hull——
forms are more easily driven;thﬁodgh '
the water, and their interiors dre not
cluttered. with myriad rot-vulnerable '
skeletal components. These. advantages,
cost, make the panel method’ 'worthy of
consideration for series production of

New Working Watercraft.




>fLafge“Philippine v1nta above stlll
carries inter-island _cargoes under
sail alone. Vessel. lies aground_at
..low tide revealing efficient, narrow
~hull with "wide~ttack! stability pro-
wvided by outriggers made of plastlc
pipe. Loading operations are ‘con-

ducted without port facilities by '

- wading. stevedores. Cost effective-
~ness of such vessels’ allows them to
\serve ports and cargoes which would
: otherw1se be abandoned, a leadlng

' fcause of alarming centralization.
(Manlla is predicted to become the
- secord-largest city in the world
'by the year 2, 000 )

Wooden freight boats in Manila were
originally pure motorboats, now are
retro—-filled with .crude masts and
sails to cut fuel consumptlon..Owned
by individuals and operated at .mar-
glnal plOfltablllty, there is no
question that %hese sail-assist in-
vestments are worthwhile. — Cost -of

{ masts and sails have been mlnimlzed

- to. achieve short-term buy-back,
. éxample worth follow1ng when retro-
“fitting deepsea merchant shlps.

an

e -

(‘5 '

H



BIG BOﬁrT‘BUY BACK L ;;ﬁ“; ok

In. May 1982 the flrst Amerlc‘an Conference on Sa11 Ass1sted

°

"Power\Technology was held at Norfolk V1rg1n1a. Severalconvincing

e . Lt e . : - - T ‘ i

examples ofvworkmg sa11 assmted vessels now in serv1ce were preéented L

t th S co ,e‘rence """ Panel dlscussmns were augmented by harbor cru1ses
f

r _ :'.';in"the actual craft, Technic’ai as‘_pects and:c'o.st facto,rs were analyzed
L S } E | L . ) . PR . :

vyff'r.orn"some.-,‘ 1:i.r_nited-, cornmercial experience, and the consensus was as
s follows: ,Pr"'acticallly‘any kind,of boat, even a tugboat, can reduce fuel
. i ;8 . L

. \ ,‘l'consumptmn by addmg sa1ls. Savmgs depend on weather, route, cargo.
‘ o boa.t and sa110r, and are. varlously contended to be in the range 6f 15% o i
k ‘to30°7q‘, the_oretic*ally, higher in‘ ideal weather condit1ons._ i These,‘ sav1ngs y b

‘ T __':gpeak,,‘only"ofh ‘reduce'dfuel consumption and have no bea'ring én the overall ~  ~ |
.economic viab_ility" of specific vessels. Mostlexamples’did not answer the

S . - , . “ . B N
. question, "Savings in comparison to what?" ‘ S

' Some confusion was observed at the conference between pure com=-

EP

mer'cials”venture‘s' and other endeavors which may be primarily intended'to
Gyt et P . I . . . \ ‘ =

N L, K . . - :
. o : N ’ ¢

i t“-c,reate‘ unique‘vocations or noﬂstalgic’ h"'f-e,»styles. While sa11 power may be

effectlve in both such apphcatmns, the unresolved issue is how effectwe.

S e e L T TN T R

‘ 'Fuel sav1ngs in the range of one fourth are 31gn1f1cant but rnust ,

be we1ghed agam'st the added costs of 1nvest1ng in,. and operatmg, the L

- se‘co‘nﬁdjmotlve. power.fe‘aturje..- The 1s'sue of ""buy back” is. cr1t1ca.1 how
~~ LS
' N . . . . v '/ ~h f . -

‘ v_long must fuel savings accrue in order to recover the added costs of mast o v

- |

Cowe s - . w

| 5.yr1gg1ng. sa1ls, ,ma1ntenance and deprec1at10n. Thls lbuy back t1me is in- -

A SRV P




':'-Corp’oratiofn. Wh1le other,‘ mote amb1t1ous pro-

‘Jects, such as a Japanes*e sa11-as s1sted tanker and several research vessel

\ . .

. ﬂ‘?wpirOpo"sals,-‘ show litt e ch‘a.nce of short term buy back the Wmdshlp Develop-

\ : »

g . o o 1

- “f";".r.et-r.ofit fr_om a.bold,_iventu;re into reduced freight rates for shippere and in-

“creased profits for ship owners. - ST -

B

' Howe'v,er,,; this convincing Y'Eiernc_)netration' was conducted on an aging - |
. shlp 'Theusé.nds .of véimila‘._r vessels now ply the ogeans without sails and

: their‘dﬁer'aftioh‘ is financially marginal. This discourages addi@nal invest-

Vrnexn‘ts‘to;upgﬁrjadev existing, aged equipment, Implications for sail-assist
. on ﬁ'ew'.ship's ‘are -positive,. but the construction of new ships is depressed
.k ; / S ,‘/, - S € . . R
e by -cur-rentaeco‘no"mic;.conditiOns. '_B'ynthis' analysi’s, prospects for sail-.

S a.s 51st equ1pment to become w1de1y ut111zed on marg1na11y productwe ’

L ment\achlevement does Jqst that Th?e?,, years Qf operation should turn this ,,-‘,'

[




e : "Mini Lace" in trials ‘demonstrates Achieved with minimum research and
the pushbutton control capability of * ‘capital costs, this is the most signi-
her auxiliary sail ‘Rotating mast . N ficant proof to date of the commercial
and hydraulic controls were designed - viability of sail power for merchant y
and retro~fitted by Wind Ship Develop- . vessels. : ~ Co

ment Corporation, Lloyd Bergeson,.pres— .
ident. Sail fabrication was by Hood : -
. et Sailmakers., This unit has demonstrated
' : both reduced’ fuel consumption and in- ' . -
~‘creased speed suﬁficient to insure a ‘ s
short, 3 year buy—back for the equlp— ‘ Photo: Edward RBSg
. ment. . ; _ _ : - : S .




Sixty-foot catamarvan ."El Tigre"
combiﬁeﬁrgaceworthy’p formance
~with commodious accommodations for
inter-island tourist excursions.
Designed by Mr. Petew Sprouk,
built of laminated wood, and”op-’
erated in the West Indies, the
boat has withstood mevrciless
pounding in competition, above,
but also pays her way in-the tour-
“ist trade. Recause these two en-
deavors are entirely dfstinct.
normal operation as.a workboat

es moressedate hundLjng, with

a corvesponding wide safety wmar-

Many similar craft opérate vear
"vound *in the Caribbedn, where
strong trade winds and seasonal
hurricanes test any vegssel. Tt
is penerally agreed by the oper-
ators that punishment’ to struc—
ture and risk of capsize are far
greater when the hoats are driven

2

-

hard against the wind iﬂ,r@ces
than when conservativelv guided
thfough storms. - Working multi-
hulls, thérefore, can exhibit
unprecedented safety. They are
not designed for racing. When
loaded with cargo and sailed at
conservative schedule-keeping
speed, their inherent resistance
to. capsize reduces that likeli-
hood to a level below thie chance .
of sinking in ‘conventional bontﬁ%
They are inhabitable even if
floating upside down. The wooden
multi-hull cannot sink because
there is no ballast or heavy
machinerv to. gvercome buoyancy
and aiviock within the’structure,
More importantlyv, the tvpe is
cetremely fareiving in the more
common catastrophe afflicting all
‘boats: stranding-or shipwreck in
shallows or against. the shore.




To make that /sc/ﬁse‘is going t_o/r’équiré boats which exhibit rrg[éré than
. fractional gains in-fuel-efficiency. Dramatic improvement‘s/are‘ requ'ired.%“
’ . o e e T . ’;v - . -

This is to identify the real marine fuel crisis: it af{;ﬂicts not only
) ’L/ ) .
ships whose capacity is measured in thousands of tons, buﬁ also boats

whose payload may be only a few hundred pounds, It is th/ese latter water-

craft-which cann‘otvsimphl'y consolidate more cargo into fewer ships and so

- take advantage of the ""'economy of scale. '" To transport small catches,‘
: o . /

carry-on freight, a.hd.a few pas ‘s‘engers between widel% scattered destina< :
‘tions is the immediate challenge. The fleet which onc/;;/e performed these

services has declined commensurate with the rise irﬁuo_il price., The daily

3 /
' /

lives of millions are directly affected. o /
If indeed there is a design solution to this %’roble‘m, the vessels

illustrated in this réport are offered as possible ei'cpmples. Beginning

T

r 0

with a lowly__p_addlai‘ng caﬁoe and progressing through long fange coi’nmer{cal
fishboats. to inte;'—island‘_ ferry/transp(;rters, eaqh o\f\- these examples~is .
ﬁoteiltiallyki'fuel super-e.fficiént. " Thiat rhéans rnox';e\tihan a“?fracgfiorl'a:]. gain.

That means.even an infinite gain. .. ''Bwana, ;:his is a cz%noe which! does not

tt

R . L . . .
need an engine. Like the paddling canoe, the sail-assisted workboat

i
L

which really sails is capable of contlmnng to operate even in the event of

Tnasmve 1estrlct10ns in local flllel supply. Even if petroleum remains

. | i

r;egularly avé.’ilable, -its cost will'nonetheless make it inapproachable for
a vast segmen’r of the world economy. Something rzaneyvable must be used

“for boat p'ropulsioh, 'a.nd const;'uction. It had‘ better be éheap as well as

j .
/
i

available.







C kiki Beacﬁ Eighty feet long, car-

‘Mr. Rudy Choy, venerated multi-hull

designer from Hawaii, has achieved
noteworthy. success with sailing cata-
maran workboats. Vessels such as the
one at: left are literally sailing
nightclubs offering Hawaiian enter-
tainment with a ,superb view of Wal—

rying 150 passengers on dinner

_cruises, these laminated wboden craft.
are licensed by the U.S. Coast-Guard

for service on the- sheltered leeward
side of Oahu.” Passenger volume in

‘1981 approached two hundred thousand

Narrow hulls and sails fake the fuel
¢onsumption of five vessels less than

‘that of eight buses Hringing patrons
" from nearby hotels. The type would

be ideal for‘moto}—anly ferry ser-
vice on urban waterways sach as Man—
ila s Pasig River. -

Sixty five foot catamaran above is
Choy's appropr;ate design for deep-
sea service between Hawaiian Islands,

'Wh;}g/fhannel winds and seas are in-

famous.

[ 4

SPECTAL OFFER.. With inimitable Hawai-

jian hospitality, Rudy Choy offers to
demonstrate the capability of this

“vessel to development dec151on—makers

con51der1ng New Working Watercraft
for inter-island ferry service. Fully
inspected’ and llcensed by“U.S. Coast

" Guard.
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T and _it‘is; a.'Vailablev. sometirnes. 'Strictl‘,“r s.peaking, a wind mach‘ine n'eed;‘ -
‘)p’ ' . not :b'e -;e"fficle-nt becafuse the ""fuel" is every-where. But not a"lwa’y's.‘ nght
B ¥ - T N - s

'wmds and’ ca.lms can be compensated for, today, by aux111ary moto‘rs and
: ! : . . e / . 8 -~ . PLIGE

o performance boats., These tec_hmcal ;.n’puts make 1t:q‘u1te fe.asﬂ;l& tp re-.

. duce _‘fuel, consumption not by .one-f’ourth,-,‘~"’lsmtkz"l:w;,r three-fourths ‘wh'en;.unde,r B L T
- . o / ° . . n R .
R - [ © ' ° BRI A

= pow_e{ Na.r'row hulls and light welght then compound fuel savmgs by . v SRR

offermg such goodvperforma.nce under sa11 that perhaps another three-

8 “fourths (of the remaining one-fourth) can be eﬂliminat’ed by --a1mpl'y-_ not- ., : = ~ - -
" \runmng the engme three-fourths of the t1me. A;n.d: :1f thed eng1ne dechnei " ‘ .
to run at all, the only* sacnfu:e may be the schedule. ‘ _- ) . - ;a /
,- : Th1s\ncla1m is adm:.ttedlyhoastful and vsubJect to the same" . - L e ‘ - _: g
A'”unseasonal headwmds” as the retroﬁtted merchant Shlp Yet w1th the I " g
- ; ’sma“ller work‘boats we.are no longer concernedp stnctlylvnth the buy ba.ck E "5{5 -
0 tune of aarl equ1pment —'I"hese new watercrra.ft can prov1de sern\rlees‘whlch ;‘:_,' i \\’ -.“‘
' :7, 't'~: w:.thout fuel super eff1c.;encf, w111 be samply abandoned or' else fulﬁlled |

g !_;;r 'by fuel-mtehswe vessels Q;vhose long term costs w111 demand lohg term
;’sub51dy from other segments of the economy Wthh are already hard-_

.|_ . -

¢

-prees'ed. lnvestmeﬂts‘ not sunk into that -al_tern»a_twe should easrly f1nan<_;e

X the-:devel‘opm,ent o‘f‘ theée’néw fuel eu_p‘er—efﬂcient watercraft.

T . . : = . . i .
. . R
- . . N :

- .Appropriate windpower may have /another predictable effect:

. . e C o : FR N : . ' ) - : .
. i R N R T - ) . O - )
. ~’cominercia‘1 utlhzatlon of s,alls wo‘uld-be "c._._onsplcuous; The_ combination of s
R deern technolo gy with- anclent prmc1ple, on a commerclal level, would Lo ‘
i L ‘ﬁ‘ . . . B 'a . T T .

ogfer a convmcmg example of. how that comb1nat1on m1ght be prohferated E L

e
.. m

"fth’rough‘othe‘r,mode'rn d1sclplmes. : o ' - A

Ao 2 B \'I‘e;rt‘continues oh pag’e 761 ) - ‘
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the 1980 OSTAR race; oneeman, ‘one bodﬁ
Mn. Richard C. Newick have across. the ‘North. Atlantlc Ocedn, against

5 “world renown. The sixty-foot- prevalllng w1nds,vand agalnst ﬁ3 younger
v Y"Rogue Wave" .(above) reveals knife-edgé - ,’competltors. FoT comparison,: the first ,
Vi hulLs’/hd crossbeams for slicing through. ;‘OSTAR event, held in 1960, was wdn by T
_wavetops with minimum resistance. The ,- ﬁ;Ftanc1s/Ch1chester in‘a sailing time Qf,,;.*'
smaller “Moxie' " (below) shows cockplt o 40 days.lf“Moxle salled the same courséff
Layout: for single—handed racing. Skip— . ‘[1n eighteen days; thereby providlng a.
T vwef.per; Philip S. Weld (in. cockpit) at age ' - measure of improvement in contemnﬁrary -

ie

2

L sixty ~-five drove ”Moxie to wictoty.-in . salllng technology S

.

e









Large hulls for both mono and multi e
designs can be produced by the panel - 5
method in segments. Local wood‘(le'fi:) '

is sawn.and surfaced to desired thick-

ness, and laminated on a large vactum-—

assisted, matched platen mold (center).: .
Hull segmedts are trimmed to their de-
signer—spécified perimeter (bottom). .



L

e

‘Segments’ are then butt-joined: over

large butt plates also produced on.

" the mold. Fiberglass sheathing is-

applied while the completed panel
lies flat (right). Full-length.panels
are joined. at keel over two temporary

_bulkheads (center). Chris White (be-

low) then applies fiberglass tape to
keel, completing.the bare hull of his
52-foot trimaran without starting

with a complex skeletal framework.




LY DE




i ST RS N W o - S . , S - | :
L R B g i T | ’ :
IR ' The 52-foot 'Juniper" (opposite) de-
signed and built by Chris White fea-
tures three hulls all laminated on |
the, same Constant Camber mold. .Two ! »
simple plywood cross beams join the -
., hulls into a robust unit, and ddenti-
cal, ‘hexagonal, unstayed, hollow, ‘ K
weeden masts were glued-up inside a -
vacuum bag. Her simple rig and build-
method result in labor savings of
about half, and materials cost sav-
- ings of about one-third. Exception-
ally drag-free rig and sail dynamics -
‘make. her sailing performance extra- ;
ordinary for her’cost. -Performance
under power is somewhat enhanced by
low wind drag from ‘spars and rigging.
Classic* rig (inset) was incapable of
combination :with steam power during.
commercial sail's decline because of
- wind drag. By~contrast;-modern’stay—
less rig with "wrap-around" foil sails
‘givés motor-sailing synergetic.effi-
ciency. ' ' ‘

Conventional construction view is in-
included for contrast with "Juniper's"

. . : o ~
interior.
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e AlemuhahaCharmel Hawali Desagnedo
aand built‘by Mr., Tim Mann for long-
ange ~commercial fishlng, ‘the craft

i nt’Ihs tWO insulated fish holds of

vin tradew‘nd areas is exceptlonally
lows Wit a- sailing speed: potential
"about/twlce that of conventional:sail-" -
Qing workboats- the big trimaran also*
- ‘makés. nine .knots in calms with her 75-
- ‘horsepower. diesel, ‘burning only .2 gal-
"~ lons per hour.’
" boats with ocean capability wWould burn
- at least ten gallons per hour, all the,
ﬁtime Yo o e e
A

fing, "Tropic-Bird" awaits .the sale of ¢
uﬁdTim,s smaller boat to fifance about e

..$10,000. ‘worth,of “flagline' equipment‘
©ofpr fishlng on.thé seamounts (under—
er’volcanoes) to the south-and westy
These flshlng grOunds offeﬁ

\o-aﬂy craft

“'refrigeration equipment

: iesei ngine) very hlgh value fishfood

A81de from the above

. must motor most of ‘the ﬁlme, u31ng m’?' S

(Most seven ton. fish- "~

S : . expedition is unsuccéssful, Tim-is
leot ygt fully operatlonal at this wrlﬁ—'

l.largely by a single individual. She

co E.ln both boatbuildlgg,and fishing,
board/ (powered byra smalli auxiliary

v sserved- ¢small’ vol—‘f
’traditional speelalty markets s‘Data gathered from’the operatlon of
i thlS'

ling 1n Hawaiian water,;' Therefore
this trolling operation canm be-con—'
ducted all the while ‘the vessel sair
between port and seamounts, whereas o
most sall—assisted flshboats '

“sails malnly with’ the ehgine to athieve
tolllng_speed‘qr to reduce rolllng,o} e

3, Troplc Bird has tHe "abillty to- fall v
. She .can; mount an expedition to a- far v

.fishing ground without speculating in

i the fuel/catch game. If a particular T T

urdened with a devastating lbss

It *can be seen that "Troplc Blrd”'
was designed and built “to :
_function in a spec1fld flshery Con—
'structed offflat sheet plywood.on a -
timber frame hEr bulldlng method is
{deal for a one-of? vessel, built

expresses Tim Mann's, wide eXperieﬂJ

and is perhaps the 'mdst sophlstlcated '
qalllnnglshboat 1n t%e world today

‘this, craft will: allow, designs to be
prepared for similar spec1al-purpose . .
‘craft. If 'demand so indicates; a - - -
-fleet could be economically: propo— g
- gated using the panel method of con-

ol ng, thus enabllng the crew ‘af “this
elatlvely small

. inexpensive fishboat '

’worx 1D~Qpen—geeaB—W1%h0uE~;‘ﬂﬁﬂﬁﬂfﬁlOﬂ‘HS =i Chris-wWhite' s "Juni-

1"

per, with possible 510n1f1cant ef=
fects on inter- island transportatlon

~ and. lohg range flshlng



SPECIAL OFFER Mr. Tim Mann offers to

demonstrate ‘the practi

“sail. powered fishboat

decision-makers in Haw
or under charter. anywh
tropical Pacific.

cality of this
to Development
aiian waters,
ere in the

TROPIC BIRD trolling in the trades...

""The ability to fail."
(Sée also frEJ'nt cover.)
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Modern worklng Watercraft whlch carry sa:.‘l Will dJ.spIay the1r A

’

-reduced dependence on that "system very consplcuously. Imagme' . o
. - © L ~ - . / . . ;’ A : B T ‘
: "'New; S'a.ils in the Sunrise. " They will'doubtless 'bve r'ecognlzed for t;heir ST . '
A ’ I AT [
L /pi'o;'#ifiousneSBT; EER R . o LT

//_‘

y

TR A g -

- R Lo 'Both the te'chnical and econornift/f/a.speq-t"s, of s"ail.power'c'arz"r{r o

' v1r‘tua1 .10“ng term guarantees a/ehl’eecture and equlpment proven by

J P

.‘modern yacht:.ng can byadﬂy de -tuned and beefé‘d-up for com;merlcal

l - -

l

;

- st%ljvic.e. And buyeback~time comes down w1th the ‘same 1n,ev1t.ab11»1ty I » ‘

e

~

! o
L \

- Sail povs}er aiso has the ingr‘edient‘of- maglc. ! To put s»ails into” S
‘w1despread commerclal service w111 regj:ure funds for research and for ‘

k H-/,tlhe' cons_tructlon an_d»operatlon of prot‘otype,s.' Ralsmg funds in today 5 - .

 that f_ﬁel_pfioe.s"“go up.

- R N
~‘economy requires moi/fev than virtual long term guarantees. Tt r_e.qulres ' ) ‘
‘hope. The.image aof co;nmercia;l s_a.il,-,even thoq.gh it 1ooks dist‘i‘nctly : N
Tl A A TR Ca :
) dJ.:fferent than 1n the days of yore, presents a-most consplcuous 51gn of

N

_hope. It 1s the 1mage of domg th1ngs the old way — w1th renewables --»_' P {

sl . ,rA : ) : S '": =
- and':an 'a‘c-c,eptable futu're. And it is just now commg into v1ew,7 '

_ N
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Ry INTER-TSLAND FERRY/TRANSPORTER

76-A

Eightyrfoot-catamaran shows first
- .- class accommodations in starboard
hull for long deep-sea.passages.
‘Alternate arrangements (other hull?)
provide cargo hold and/or bus-type
seating. Bridge-cabin is arranged
- around giant\x—beam to accept tor-
B — sion-strains-imposed-by-large;

loaded, "double canoce;' Lounge
seating around \lazy susan" table
allows small staff to!feed large
group. Construction is laminated
wood/epoxy panels in 10 x 25-foot
L segments.:. All compound-curved sur-
- faces are produced en a single Con-
gtant Camber mold. '

B
aw

Propulsion is by twin small diegels
with feathering propellers for good
performance upder sail.  Rig and
sailplan options selected to’snit
metecrology of intended route,

-1

~ ) At PaT.
24 mhter CONSTANT CAMBER™ X-CAT

LSEAPUNNER woiicsonts =&;

P D Bex L&, Norfn VA 23128 U S.A

Q1981 Temss W. Browm




76-B

i

B

62-FOOT TRIMARAN MERCHANTMAN .

‘ter .sea boats than catamarans, suffer

‘]3

Trimafans, whzie'péghaps méking,beth E»fr?

certain,disadvahtages~in commercial-
service; 'thgy are not stable when
beached * (tending to flop over onto

K

.. plications such as clinics oxr re=' = ®

~load located down deep. .amidships.

woodworking shop ‘in the central hold

one—outboard—-ama—in-the-surf or-with |
the falling tide) and have-more struc-
ture and surface area; .thus more :
cost, for a given payload. However,
cargo space can.be concentrated in

the central hull, with the heaviest

Thus. loaded, they can exhibfit supe-
rior seakéeping«prdberties to the
catamaran. A single, large “cargo.
hold can be advantageous for very " - .
bulky cargo or special iapplications..
This was designed to accommodafe a .

measuring 17 feet long by ten feet
deep by 12 feet wide on deck. - Ap~

search vessels may be best suited -
for this configuration. .Wide: ‘
waterline represents difference be-
tween light ship and ten téns pay- .
load aboard. . ~ . C

.

\ 2’ OA. TEN Tom CAR. MERCHANTMAN 223
. . C e (1.0571)
x SEARUN NER wcﬁ:ﬂ‘ég:g' . sﬁ AstAaLtsy =y

P.0. B A, N VA2 3129 UEA.
148! w. Brown .
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. 64-FOOT LONG~RANGE COMMERCIAL
. FISHBOAT ‘

- - .

Giant "X-Beam' in bridge receives tor-—

sion from  loaded catamaran hulls

imposed on platform by wave action.

Flush deck design allows longlines.

or gill nets to be set and regrieved

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 fairfWinds sail-as~-

sist only, Twin 75 horsepower die—

sels give ten knots cruising; single

engine gives six knots at very low =

. fuel consumption., Sail works 40

“percent of time in Tuvalu climate:

T rew Ton AP FIS HBOAT =204

i

' . . , : . : SEARUNNER ., ohedads |

o ¢ Bort4l NOMIVALIRZE U
€ 1081 Tama3 W, BAOWHN.

o
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: U ) .
1mmed1ate humamtarlan resulté > than any other method

~ e

-

dflﬁféhs"ition ’tof'-'::fvene\‘ve;bles.‘.' ',New Workin’"g Watercraft can take‘ a;'dva.nta,ge- v

»]While"it ié prematui'e to ~tolit these new~boat.s és ,sulfvi'vo_rs_'inv a :

cha.nsed env1ronment aQBarently they are at 1east prom151ng mutatlons.

S o B .
k; . =

Prototypes wre belng placed 1nto operatlon as fast as. fund.mg permlts,_, | __1_

" ~new ‘P’rojéct's ‘a‘,re‘iﬁ“Plannf ingjf,o'r Maine, LGuyénaf.‘ Honduras,’ EneWet'éik" .
. and Tuvalu, Time alone will determine their survival on the "bottom * «°
Cline," R B o e

Con e If indée;d’.someqno.dels endufe;triué'workbo:;t{.séqffis‘ripe,‘ it will be

"~ be caus e“lth,ey ptov1de a unifying 1nf.1uen_ce arou.r;d which human"de‘“?loll'f,—’—%——' e

'me':nt éfa‘n‘_, e‘xistﬂ\}ifi‘th ﬁttle sociai or tééﬁnic‘all risk, C;o'm‘PaI;.éd to miost RN
e ) B - . . s . . . . i . ; > . '.‘ .,{

energy opt1o‘ns, larmnated wood and synthetlc sail cloth requireé only a

small 1nfu51on of a11en materlal and. know-how. ’ ' : LT B

o e ' ‘ . - N ' k/f‘- . . . .V A .
,TQ invo(lve“looal peoble ih’a:‘éloséf' relatior’iShip,wi,th the energy -

¢ .

toward less petro-intensive systemsi -
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U VIL APPERDTX T .-
o . v ! R bt - -
o 4 -
N v ) - . [ ' o - ) . . P
- el 0,-,: Precedlng materlal 1s ‘complete through June, 1982 Updates are
_ : ,7.“.:, . 4 e D el U SRS ,A____,_;_\......__,_ ——/--7'.,»-—“—-.—— m e ————————— N S S -
S «a‘dd'ed'fro,m?time to?ti'r'ne in the following 'appendix. . s
ok T xPrOJects featurlng fuel super -efficient workboats (and other lammated ' S
.A T strum%are undertaken by the erter Worklng 1n con_]unctlon wrth . . k
o several as soclates ™ nt}zﬁhed in this document ‘Full des’ign_ and ._ >
R » ] S *—‘ . Y . o ' . ‘ ' .
" L 1mp1ementat10n services are avallable. "~ Réaders wishing to rec’eflve g o
[ further information ‘_pleN_a,-se contact: | | ’ :
B ‘ vﬂ ’
® - SR . N FE : s . I s
JAM ES Ww. B Rown Design k-Consultant )
o ;-:" Post Office’ Box 14, North, . _ . .
- Virginia- 23128 T, S A : - .
ST e - <. g g . ’ :
Te’lephone (804) 725 3167 ‘
- ‘ ; \
: ' S .
N ! ; »
- ] ” . P —T-—
= ',/ 
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© -~ NATIVE FISHERY VITAL SIGNS |

B

- . Eod
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QUESTLONNAIRE o

e o L : ) ’ : . »

s

-

T : o ) s o . . P B o
- . LS R . !

parameters for new ‘Boa;s ,-‘.staf;fti‘ng‘..xk;'l"d-i';:h'e' assumptlon thet“ﬁew beets are ;I, o
not necessanlymdmated ‘Go ‘fis'hi_vng“! - Ask qeestionsjof i;bth fishgrmen | ;
. and gc‘j:v-ezrpm-ejntf;_record and .cerrelate enSW-7s by n1:1mber on ee?azrate )
i "‘slheet’._ ; P o | r o | - ‘
,‘ - ) ‘ T: ] 'ﬁ. . . . , : | .

' 1. ‘.Tl;':vh-"a'.t.extent lga.ve f‘uel ‘prtlce eeealefions influenced thi-s ,fi,sh_ez;y_? _
Are there :Dea‘ts“s'ten/tjiirig-id:le? o T ‘_: B e
('ielrrentﬁvratlos. . npounds flsh/trlpJ pounds fuel/trlp ) TP “ 5 "

5 ~‘ o ‘u:} pnce flsh/lb pr;.ce fuel/lb o oL o
Is there "af.-‘etr:'xi;viti}tr‘_in“the ma”rket for gsed'moto,rbogt.s‘? x o .
Examéies ﬁlllces; depreciatmn,' p.ef‘af;;mg cost, inceme-; ] V D
S . & S )
; Is there act1v1ty*rrrthemarkeb-fo¢r usedqsarlbeats — ;:‘f e i

- : SN ' S
Examples prlces, deprec1at10n, opera’c1ng cost 1ncome.

.

v

| 1'4:-.; «W,'hat 'new ‘bq-at’s'_are, beil}g.rbu_i_l‘t or ,so~1d'? Locally bullt or 1rnported’? AN -

- Examiples: prices, 'depreciation, operating cost, incomwe, - <.~

5, ‘Are‘fish prices increasing? Examples. by species over 1 year, 5 years:

K o T




: . 0 ‘*" ; - ] 'v‘(’ o ’ : T o et . PRSI
,'.What is the duratmn, and rhythm of cur,%ent fiﬁ%ng 'exP'edit;%'hs R
‘About how many exped:.tions / da.ys per ye@" e '

). ‘Is th1s rhy'thm cultfra.llty or1ented° .JI‘hat 1s. w111 thes'e flshermen ‘ L 'f el

; .l . : S, Tl B “
re51st mod1fy1ng the1r 11fe style to. go farther,- sta.y lqnger. and adopt ’

N ‘& . e S s T, . % ‘EA ' =
- new. f15h1ng ta,Ctms LA T Y S A S .
* ! L ) 5‘4 N L ) ) - L .

Judgmg from above answers, is a. new boat type 1nd1bated" Or, should "

2

: efforts be rha.de to ex‘pand the ex1bt1ng fleet f6r the cur\nt fmhery? R

. ‘ _ ; L,
W111 a new boat type really be more productxve in. the exxs\t\ng flsh"éry? R
e sufficiently more eff1c1ent to pay its (mcreased) cost‘P ‘\’\ _' ‘

.n Lo - =

W111 a new boat type Be. mtendea for harvestmg grgh value flshfood for .
export? Or low value f1shfood for local consumptlon? ;_'. oo f ;j:z’ Sk
o 12 How w111 at new bo.a‘,t t-yoe 1nti3aet the e;rrerrf‘employment sltuatmn ‘for |
“ | f1shermen arid boatbmlders '? .‘ " ﬂ' , N i_ ‘f;v‘_n ) 'M
LIf ar new boat type ia reallY mdmated ca.n you z;rra.nge to go f 1sh1ng‘ ' ‘
; 1n the nearest loeal eqnvalent usmge any new methods s in order‘ to | . 2 e
determlne acctzra;te tleslgn permeters for new boa.ts 'P‘ It BO.. N o ,

\.,‘
A1 .

"What f1sh1ng method(s) w111 be used‘? Differe'nt rrietho&s ifor _différent -

®. .



15, Get load requirements:

® . s Average citch p;yloa.;i’
Maximum-catch payload

-Gear and equipment weights . -

<

How many fi:s'hermen‘? .
Live well? Water weight? ke

« ’ «

»

Ice weirht k(‘full paylé)ad in ice o/,ﬁtv:bo‘_und, 50 /*é’o ice/fis;hlfatio :

inbound for tropics, equals safne weight both ways) -

16, Are sails appropriate in'the new design % 1/ oo

Bl

J

- Is the run long-enough to suggest sail
. e J
. Get meteorological records,, analyze.,/wind. /
. . ’f\ : . ) /
o
. // .
. Assuming a substantial improvement in sailing performance and

What is the course for sailing ?

/
/

[e‘ase:of_ handling' (compared to exi@ting sailboats '?)‘;,‘ will the

fishermen readily a.ccep_t,‘new sdiling fishboats? -
A2 ’ . .- /, . ! g
. 1%, Any cultpra'l"resistance or'a-ccfé'pta(/nce factors.for the new boat proposed?
> . . . } ’/" ) .. ’a

<
< g
.

o 18 « How. much will the vnyew boats cost? Will increased pro¥dﬁction '_]Blil,stify :
that cost?
19. . How will fiéhermen acquire the new boats ? . o

~ " - Credit? - . .. N -

o “ o " Outright purchase? ' I : .

Is insurancé available? - = - " .

. 20, Are the above questi.ohs abbut. presenf ecénomic viability ‘really

applicable ? ‘O‘; is A.this; ’a case of do'sqmethi'ng 1?

; e . A :
M : s . - - . : ‘. :
) . . ) T “ ) &

\ N oo S ’ . L . " ; . j

. . : . o

o )

Ca
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| CONSTANT 'CAMBER™ CAPABILITIES -

N to th1s “fa Y -f;ly of surfaces" perm1ts molded wood to be produced qulckly
. » |
. o - iy ’,f

,{5 technrque, ”molded Wood” structures such as boat hulls were 0 s

(X

Rnor to

o /. / ; v ,

Produced wfth g.reat tedlum. It was neceSSary to ha‘d? ‘C_a'-rve or ,",-'Spile"'P'
. ‘ - R A R ,#_,7 =

- Cad e ,', . / b - o ' R ER— . N ; R S
: ’ strip tol fi.t agaiﬁ-st itsneighbor 'with substantiale-dge contact. ..no . [

P , Lo . R .

\I +

aps. Because thls took tlfne, each str1p was 1nstalled w1th glue as 1t Was

/ S :
/ sp11ed and rlddled w1th staples to achleve good contact pressure 7»1th the

.f N .. : « N

"layei' below. : Glue v‘as allgwed to cure as the bullder progressed one }

N

R

layer ‘of strlps a’c a tlme.

Now,{ w1th all Veneer str1ps pre- cut to 1dent1ca-1 shape, all three k
laye‘rs (or rnore) can be apphed w1th one batch ofhglue. Pre-cuttmg -the ' .
‘veneer thus hallows usmg a vacuuin bag or platen to ach1eve contact presslvure;

¢ makmg 1t un‘necessaryl to usel any staples at all except in the ve.ry ends o.fi -
. \4._71 L > . : : 3 “

the str1ps Just to- hold them in pos1t1on unt11 vacuum 1s apphed. ‘ By th1s

-"z‘three stage acceleratlon = veneer, staples and vacuum - produt:tmn t1me,a" ’

: per square foot of hull, 1s cut by roughly two-thn'ds. Assernbhng the

e - K . RN : R ’ ’ S 1




standr’"‘g;of wood as an eng1nee ing: matenal Resulting ’str'u:c‘tur_‘es_are

J‘ ; . E 4,\ : R

L extlremelyr r1g1d and 11ght approachmg or exceedmg the phyé:icai prop‘er.— '.: ‘
P - : 9
' t1es of the most soph1st1cated 'fman made" majenals. To te11 the truth
. a . w C . : . : | k .- :
compound 1am1nated wood is man made. ‘ The co_mb1nat1on of P‘?lymer i

j ¥
, = -

‘ NN | 1 L .‘ ¢ 4 ’ | N N : L . ) -
Tl adheslves w1tlh resms m wood is not me-‘rely YaamechanicaI‘ st1ck1ng‘-to- - j
l o

e ; . : . . \ ‘ . . . -
Lt |

A chemlcal bond 1s produced wh1ch essentlally welds -wood layers : SRR

- T USRS S - ,g _— R . S -
5 togethef. When layers are arranged w1th the wood gram 1n one layLr about ) '
. . R R [ ) :‘ L X B .
1e;proximate layer, -common split_tin . N

N . . i -

Al
B

8 sWellipg, warplng and rot are esse‘ntially eliminated Then, when the

-

i
|
i

: !’dresultmg panel is glven comp und curvature (bendmg in both directions), A

. i S B
- o . I

:‘ ) fantastic rigidity friesultsas‘»'i;‘ ‘the’ st;ucture of an eggshell. "MoldLed
.:vwoc';/dd is no longer wo_od‘in‘t“e classic sense. ?»It'i's‘"‘th'e \.ti\\nfdisputed ILF ‘. 1 ) f . |
cha:mpion for faitiguey/eist\‘ nt, ri_gid' panel.structures,‘ %apecially whevn |
- co‘s‘t'f-;isncons_i.dered. '.Mo.dewrn .adh,eeives a.nd.lcoatings g‘tve \thls prodtll\Ct i

o= -e.xc,elle'ntylﬂonge\fity,' and‘ the Conbtant Camber technique n{ow makes \it
almple to fabrlcate. L o T o \ ‘ ‘

. j .
i - - - . \

e N

. ; |

AT However, ther-eéare certaln geometrlc 11J;n1tat10n§s to the surfaces
: ¢ :

D i "Q / e i ¢
D e

” ~whic‘h C%’? be ‘des,cri.bedzby/ this rnaterial' Wlde, flat areags are inhe ently .

i

*:"\Weakv. f sharpf b.ei‘ids and M'progressive' curves aré' 'difficult-t and re-curves,

‘or '.‘S“f"/'s.e’ctfions are tricky. -These shapescommonly ocdur m boat de~ -

N . I -

I 51gn, therefore Constant Camber may not be sultable for \certa1n hull -

‘confi.gur_at'ijon's,. ' ‘We have«found however- ~that limitations rnherrent t

' necessary.

e

]



:\A few drawings from tHeTateng»ap~ i

iplication. illustrate the|basics of
‘the "invention." TFigures 4 and5
show how identical styip

Siof veneer. ,
\are used.to "plank" thd” toroid-mold, , .. *#

L E ’"ithout,spflihg each’'strip to a : _ s B ‘
g : dpiqué”éﬁapei ‘Figure 6 shows a boat’ | . Lo o
;- panel being laminated with diagonally - ; 2 | , -
N oppbséd'lpyers‘ofupre—cut veneer. Fig-, - 1 AR

L B ‘ ST - ure 7 shows basic hull assembly. Fig-

i . ure 8 and!9"are the most interesting. |

|, 7 ¢ They demohstrate how a series of panels

\, . from the dameé . mold can be .sédftd'bui}d,

o boats of different sizes and confi ura- |
. ‘tioms; iincluding hulls, decks and “Wing

, .Vstrgamﬁﬁhifégjﬁéhéls,. ..all without skele- -
- ton, Figure.10 is a'framéless; CONSTANT - -
* CAMBER-" housej*with figure|llb showing
‘a ‘aevtfi’il_idf the laminatfonms.. :

: Pujlenl,"Péndi'n}:», :
B




C. :‘_f sharp,,narrtﬁv hulls is good enough for workboats "The in--

. "imfia’oé}é?li*can be satfafied by ysing. a simple, exterior deadwood keel or |

. \ .
"runners” in combma.tmn with the V hull to prevent leewa.y. However', ’

A
3 B
L

. ‘;‘J,.-.tﬂpor«_épace‘” ip‘ a pulging-}f hull is limite_d Ty its slack bllges, and 1t

g ‘5‘/mufst‘,vhe"‘eutri'gge'r stsbilize,d. |
Figure’z is .s.hbther multihull configdratibn} this one has & -
"rounded mldbody. " The type 1s used for. sp%ed where the use of a deep

- ! . l\

centerboard for“ssa.lling is assumed -This hull has less "wet surface'

) ;ﬁh‘a,‘_rr?‘r‘igur"e, l,jt_hus speed potential“is theoret calljr? higher and fuel co'n:

P
v

M

o &i,‘.sumptn._on under‘ p'oWerv is rmmmwed. Floor_ space is increased. Hulls

/ ‘:‘,,~ '—"‘k . i

; . .
Banca 'Beca.uSeﬁof 'the accele‘ratmg-”.French curve” sections, veneers:

,‘are\reqmred to make t1ghter bends dum;ng lammatmn, and the desJ.gn

“ ge is. greater tha.n w1th F1gure 1

]

S \ F1gure 3 is a Wlde body monohull such as 1s used for burdensome

\ n s,i‘e_‘«.a‘; sklfgs.ﬂ;t «C“omp‘aris.on: of volume “and stability with the multihull forms .:




.- Bdsic ‘geometric variations ac ieved :
with, Constant Camber ¥™ (patent pending).
i “'V _‘vy'. E e - o . o




: ‘ ftly, th1s monohull geometry was not ac]:u/ejc@ me/ | ,

—

T .,,/

3

arped pnme

.

“ “"Y Of monohuns’ evén w1th "Pro'- :

h‘ Put there are. l1m1ta, and de91gn S ‘
4 e '.'. fe . - . o« . K . | .

u’se.‘ The weight/ . .
) N ﬁ”) t v " ERppe

-

"\cbnj;s‘e‘qtieﬁt tim'e‘/qost .advanté.ges. Sk S B
: e - oo g Co,

‘ .:however, the deslgn phallenges can be d1zzy1ng Deéigi;’- "



"'7"‘"7‘5%[11"5‘)0at-ﬁuﬂd.e_r.' '_

» ;Pr‘edictingj panel perimeter is the main \cha11e1_1g'e,""for hu,llf shape-
‘ p\ el . 'V - ' S L s
C,éhf,:be ;‘q;amatically mﬂqenced by minor variations in panel perimfeter.

"»To .achmve a varlety of fpec1f1c hu11 forms from a smgle mold requ1res

L) WA ’ -
% SO CO C LB , 2 : e S
model work and/or a graphlc method called “pro_]ected arc loftmg e & ‘

)

-'.wherem 1nvolutes are u.rxwrapped Th1s operatwn has not yet beeh‘

-
[

" ;‘Nf:.»c1ent1y formahzed to permlt computer programr,nlng desp1te expert
D . N /
:

':"attempts. ,The‘wild _v’a.x%iable is the ”torturing” or cogtortion of,the, ‘ \
) . ' R Y . TR *f . / o .4:
,panela after they are tuyt to final perimeter. Panels are torturedas - “»

s

those penmeters are rAated. Beéause ‘tortu‘ring,. affects ‘ooth c‘;;urv'atpre"

Kﬂa‘nd perlmeter, 1nteract1ve1y, it makes. bot}g d1ff1cu1t to pred1ct :
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Nevertheless, the opportumty to qu1ckly produce compound—'v " .
lamlnated wood opens prospects for® many new prod cts Wthh make use
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‘;\‘of inexpens'ive, re‘newabl;e'-fgi_'ade WOb‘d for producin hig_lfr:ly soph‘i}stica.te,d v

structunqs. o domg more with' less. Bo,a.te he.ve be“‘n the firét embodiment, ‘

but 'they are probably 'rxotﬂthe most c-oerercia]:_ly important.
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mber method, yachtbuilding can evolve.

ofworkboa.t 4p,r‘6du(::,tio'r1 Projects using the same rha.feria.ls.

-a dpersonnel. ~ Local and é;c_port markets may exis“t..‘fof raw
7. panels-and/or co
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.»‘tme;jnoh\illis a#drmﬁliiﬁull\ » from pre-laminated panels, shows pro"miée .

of increasing with the availability of popular designs and the panels
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'~ “For a current portfolio of Constant Camber yacht designs please
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mpleted boats of either type. Owner-building of both .
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"Constant Camber 26" is typical of & -
range of fine yachts desigmed for - ‘

- —owner -building by Mr. John R. Marples.r“
Crowded marinas dictate the current

trend toward trailerable boats, and

this trimaran can fold down even while
afloat to fit a monochull's berth. Yacht-
building is an obvious adjunct to work-
boat building projects proposed in this
report. : ‘ , -
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These construction draw1ngs by Mr, John R. Marples

illustrate the assemely procedule for a trimaran yacht,

" The isometric views with ”exploded” diagrams provide
enough information for the 1nexper1enced builder-to ¥is-
ualize the entire pro;ect from the start. .Numbered '"bal-

- loons'' and lettered "boxes'' provide instructions and
specifications called out in a separate shop manual,

This format , and the simplified construction method,
were developed for individual back-yard bullders‘Land

I aré now utilized in technology transfer for pro ductlon

of New Worklng Watercraft A i

JOHN R°MARPLES ~=
MULTIHULL DESIGNS -

4530 FIRMONT DR. 8
PORT ORCHARD, WA,




. ) J
» P .
- 7 - v
B . - .
* . ’ <N . .
. R ) “ K : J
- - . N . . '
-
o
! . . 2
. . C -
; - a
(]
.

' FORMER CAPABILITIES . © N

. . . .
. . R . .




