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INTRODUCTION

Dug-out outrigger canoes, traditional fishing craft found from Madagascar in the west to Indonesia and the Pacific Islands in the
east, are made from tree trunks of adequate diameter. But logs for construction of large canoes are hecoming difficultto find and
construction is consequently becoming more and more expensive. Dug-out construction also wastes a lot of timber. For each dug-
out canoe, two or three planked canoes can be built. The Bay of Bengal Programme (BOBP) undertook a project in Nias Island,
Sumatera, Indonesia, and Shri Lanka to design and construct planked outrigger canoes that would provide an answer to the
problems now being laced in building the tradiitional outrigger canoes.

The outrigger canoe, INS-5, developed by BOBP in Nias Island was fully tested and demonstrated for hook-anc-line fishing, using
aninsulated ice boxto preserve the catch, and was found acceptable by fisherfolk in several fishing villages of Nias Island and the
west coastof the Province of North Sumatera. This manual, describing the design and construction of this BOBP-designed canoe,
is presented in a simple ‘how-to-do’ format that can be easily used by any boat-builder orcarpenter with a little experience. The
manualalso describesthe construction ofa canoe with diagonal planking of its sides, as done in Shri Lanka, where it is difficult and
expensive to obtain planks of 45 m length.

The project for the development of the outrigger canoe and this manual have been sponsored by the Bay of Bengal Programme’s
“Small-Scale Fisherfolk Communities in the Bay of Bengal" (GCPIRAS/L18IMUL). The project was executed by the Provincial
Fisheries Service of North Sumatera, An Indonesian edition of the manual has been published in cooperation with the Semarang
Fishing Technology Development Centre, Ministry of Agriculture, Directorate General of Fisheries, Indonesia.

The manual shows, step by step, how to build the main hull of the 8.6 m-long INS-5 canoe using sawn planks. The same methods
of construction may be used for canoes from 7.5 m to 108 m length. Sawn planks are available either cut locally or bought from a
timber shop. The different dimensions of timber used have been keptto aminimum and these dimensions correspond to common
commercial sizes. The planks alone needto be planed to the correct thickness with an electric planer.

The shape of the canoe is given by the main frames Spaced apart. These frames can easily be drawnin full size from the
measurements givenin the manual.

The bottom of the canoe is crossplanked with two layers of planking to ensure good watertightness even after the craft has been
left sitting on the heach for several days. Thesides can be planked longitudinally in the conventional way, or diagonally. The diagonal
plankingis preferred if it is difficult to obtain planks of 4-5m length.

A wooden hoat is only as strong as ts fastenings. Oniy nails and bolts that have beenhot dip galvanized are recommended. Note
that electroplating is not suitable.

The design,with sharp forebody and moderatewidth oftransom, is suitable lorlow-powered diesel engines. The INS-5canoe is fitted
with an inboard diesel engine of 6-8 hp with no reversefreduction gear or clutch. It isa horizontal cylinder engine used for many
purposes, such asirrigation pumps and generators. The price of this engine is relatively low and spare parts are easily available.
Because the fuel consumption is only half that of a similar outboard engine, it has become the most popular fishing boat engine
between 5 hp and 15 hp in Sumatera, Indonesia.

Thoughthis manual has been prepared specially for small-scale carpenterswith basic tools, engagedin the construction of small
timber craft in remote villages, it could also be usefulfortrainersteaching in fisheries schools and extension workers in small-scale
fisheries.

The Bay of Bengal Programme (BOBP) is a multi-agency regional fisheries programme which covers seven countries around the
Bay of Bengal — Bangladesh, India, Indonesia, Malaysia, Maldives, Shri Lanka and Thailand. The Programme plays a catalytic and
consultative role: it develops, demonstrates and promotes new techniques, technologies or ideasto help improve the conditions
of small-scale fisherfolk communities in member-countries. The BOBP is sponsored by the goverments of Denmark, Sweden and
the UnitedKingdom, by member-governments in the Bay of Bengal region, and also by AGFUND (Arab Gulf Fund for United Nations
Development Organizations) and UNDP (United Nations Development Programme). The main executing agency is the FAO (Food
and Agriculture Organization of the United Nations).

This document is a manual which has been prepared by 0 Gulbrandsen, Consultant Naval Architect. It has nothbeen cleared by the
Government concerned or the FAQ.

ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE STATED



TIMBER

Two different types of timber are required:

A Arot-resistant timber for internal parts that are difficult to replace, such as
frames, keel and battens. This timber should usually be of medium weight,

650kg/m?3, or750kg/m® when it is air-dried.

B Astable timber for the outside pIanka that does not swell and shrink much with
changes in humidity. This timber should usually be of low weight, 500 -600 kg/ms.

The list for timber (below) includes an allowance of 25% for wastage
Note: The list does not include the building jig (see page 7)

TYPE DIMENSIONS MNIMUM ~ NUMBER ~ TOTAL  TOTAL
OF SAWN LENGTH OF LENGTH  VOLUME
TIMBER mm m PIECES m m?
25x150 4 7 28
40x150 4 9 36
A 50x150 5 4 20 0.59
50%300 18 1 18
75x100 4 1 4
100x200 3 1 3
20x150 4 32 128
B 20x 150 5 15 75 0.73
25%250 4 6 2
AIR DRYING

The timber must be stored under a roof, protected against sun and rain. Minimum
time for air-drying is 3 months after sawing.

Gaps for air corculsfien

P .



2

SAWING AND PLANING = AFTER AR DRYING
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FASTENINGS

Fastenings must be HOT DIP GALVANIZED, i.e. they must be dipped in a molten
zinc bath to obtain a thick zinc cover
(Electro-galvanized fastenings must not be used)

ROUND WIRE NAILS  HOT DIP GALVANIZED

Round wire nails available Ioéally are generally too thin in relation to the length
necessary for boat-building use. Either a special order must be made from a nail
factory, or longer nails of the correct diameter should be cut down to size and

then galvanized.
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QUANTITY
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MISCELLANEOU S

ITEM GUANTITY
Nylon flyscreen  1m wide roll gm
Bitumenous compound (roofing compound, Hydroseal ) 15 kg
Hemp for caulking 0.2 kg
FilLer 1kg
Wood primer 12 Liter
Glossy paint (topcoat) liter
Antifouling paint 2 liter
Anticorrosive primer for steel 0.5 liter
Kerosene 3 Liter
Terpentine or white spirit 2 titer
Glasspaper, coarse S sheets
Glasspaper, fine S sheets
PoLystyrene 75 1000 1000 mm 2 sheets
Stainless steel flat 2 x 25 x 1300 mm (See alternative page 32) 1 Pc
Stainless steel rod 16 q x 150 mm ( Rudder, page 32 ) 1 Pc
ENGINE_AND ACCESSORIES
Diesel engine, horizontal cylinder, hopper cooled, 6 hp- 8 hp /2200 rpm 1pc
Propeller shaft, stainless steel 316, diameter=22 mm, length - 1640mm 1pc
Propeller, bronze, three blade, left handed, diameter = 240 mm=9 1/2 1pc
pitch=165mm=61/2"
Sternfube with bearings and greasing system. Between flanges = 1500 mm 1
Flexible coupLing propeller shaft to engine with bolts
Angle iron for makinng engine bed 7 x50 x 50 2.3 m
Metal shims for engine aLLignment 1 mm 8 PC
! ! 3 mm 4 pe
Hexagonal bolts 12 x 50 with double nuts for engine fixation 4 pc
Exhaust pipe with water injection elbow 1Pc
Exhaust through hull fittin 1 pc
Wafer scoop with through %UU fitting, tube outside diameter=19 mm 1pc
Cooling water fitting for bloting to engine, tube outside thameter =19 mm 1pc
Hose for cooling water inside diameter = 19 mm 3m
Hose for exhaust, heat resistant rubber, inside diameter - 50 mm 04m
Hose clamp to suit 20 mm hose preferably stainless steel 4 Pe
Hose clamp to suit 50mm hose preferably stainTess steel 4
Rudder fittings 1set
Glandpacking for stern tube 0.25m
Grease for sterntube 1kg
Spring 250 mm for engine throttle L pc
Pulley, brass, for 5mm throttle rope 1pc




TOOLS 5

c{u’j = Crosscut saw | G_J LE, Ratchet brace

Planes o T
_Z’Ej% - m e Breast drill
- ) et
200 ! zsn "-55'.f_':'e'i!'J__...,_J i:-' N

|= e

— ——— —

ﬁ{_ - :‘ Rabbet plane _(‘*‘f ~rr  Handdrill
24
_j _J B | -I-:

- = ;I Dirill bits
| —— e=wwom Lmm 5 pledes

B 25 .
LIS e—— -‘I' Chisels T, W - s 15%m= 10 pieces
10
ot el N
— . — l"lHSul‘lng tape
) | ml — Pencil
Sharpening stone ; Ballpen
E_ _:".r Lembination coarse J fine l_ ]
1 =1 Straight edge
Luf trem % el rﬂ]l'-t-ud 1im Iunn; |
C—/— —1 . Llaw hammer :
Il :—I' - Sguare
r B )
C_—— wooden mallet r ) Bevel
e 1 - |
E i1}

- - — Marking gauge

_ ——— D Flumb bob

|.—_:-i__ : S Nail punch ! ] .?____ ' Hacksaw
- ill"-/? m With § spare blades

=2 E—

C Dererrreen Rasp ' & —2 lilplrns ;ﬂnﬂ“ end
1 Te fit nuts of 10 mm and 12 m bolts
(T% ST LS EEFERRE] S i"l-piﬂhtﬂ;? un:rhll.ln :
| 100 G- clamp I [ gy P e
N L ) .
b pieces




WORK BENCH and SAWHORSES
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BUILDING JIG
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DRAWING FRAMES 8
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TRANSOM 9

/ REMEHBER : PREORLL FOR ALL HAILS.
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FRAME |
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FRAME 2
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FRAME 3
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FRAME 4 and FRAME 5 -Removable 13
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FRAME 6
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FRAME 7- removable
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FRAME 38
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STEM
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SHAFT LOG 18
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FRAMES ON BUILDING JIG

IMPORTANT

= Use plumb bob
) to align centre
e — (e ol rem

and jig
Start with frame S and brace \ s
Connect the other frames .-
/ . )

with temporary battens 20x45

Center line stﬂ

. N
N
§ IMPORTANT
Check that buitding Jig
7 isin level
/ /

20x35 Temporary 20x45

1 S FAIRING
{Hﬁ OF NOTCHES

Fairing
batten 20x35




CHINE BATTEN
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SHEER BATTEN
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FIXING SHAFT LOG
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SIDE FRAMES

on sheet 14

Continued




SIDE FRAMES 24
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FIRST BOTTOM _ PLANKING AND SIDE PLANKING 25

planks 15«140
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SECOND BOTTOM | PLANKING
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REMOVABLE KEEL
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SIDE PLANKING
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CAULKING 29

ALTERNATIVE : RABBETED JOINT WITH BITUMASTIC COMPOUND
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———Bitumastic compound

M caulhing required uninss leak develops
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SHEER 30
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ENGINE BED 31
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RUDDER

RUDDER FIT TINGS MADE OF STAMLESS STEEL 225

Upper terk total Lengkk = 190 mm
Lower fark fotal length s 0@ mm
Two plabes Tobal length = 108

TOTAL LENGTH 2x25 = 1300 mm
ALTERNATIVE: STEEL 5u 25
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RUDDER

33

|

il

scoop for engne .,
waler iilae

| |

L

Fill wp wood spates under att deck and feredeck

_--""h"'--h_ u|ﬂpﬂr|trr|ﬂ|
- il . l:n,' ﬁ_:—._\_‘_"_
f‘-:: ‘H‘M_.--- - =

'-. T ? i -'-. - |
o g il
i .. I'

.'J.I!!r'
/
-]
A
e




DIAGONAL SIDE PLANKING 34

ADVANTAGES

Timber for planking can be of short length, minimum 1.4 m
Short planks are easier to fit.
The number of frames are reduced by half.

DISADVANTAGES
If the planking is attacked by toredo worm under the waterline, the whole side has to be changed.

CONSTRUCTION PROCEDURE

The building method is the same as for longitudinal bottom planking, except for the following:

PAGES | AND 2. REVISED TIMBER SPECIFICATION

TYPE MINIMUM | CORRECTED DIMENSION
OF DIMENSIONS SAWN LENGTH | NUMBEROF | SPLIT AND PLANED
TIMBER mm m PIECES mm
25x150 4 ! 20x140
25x150 4 ! 20x70
25x150 4 l 20x45
40x150 2 l 35x45
35x90
40x150 5 2 35x45
A 35x90
40x200 3 2 35x200
50x150 5 2 45x55
20 x 45
50x150 5 2 45x45
50x300 18 l 45x300
75x100 ! 70x90
100x200 ! 90x200
B 20x150 14 . 15x140

« Total length is 230 m
PAGE 3 _ Item to be added: Cap head bolts with nuts and washers, Dimension: 8 x 80 mm.
Quantity: 12,
PAGE 23 —  See page35
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Side frames

DIAGONAL PLANKING




IDIAGONAL PLANKING 36

1. First layer of bottom planking.
Z. Miagonal side planking

3. Second layer of battom planking
L. Rubbing strips

S, Spray strips

Use only shiplag jind
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CHANGING THE SIZE
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CHANGING THE SIZE

39

- ;EII.EIIM nuLE 1

in proportion Fa change in leagth.

i EXAH PLE FRAME &
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twn frame spacings = 1=t = 1000
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Bobtom width of & m canoe = 350
Bottom widtha! 10.0® canee
350 = 126 = GE1
Depthot B n canoe = 1150- 5352 715
Depth of 108/ cahoe = TT5 = L6 = 904
Distamte from baseling ba sheer:

1250=500 = 358

T =126 =900

Waw frame marked &

Parallel
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| -1
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:.‘ “ gy ———
RULE 2
L50 Baseline
_—— ;
Frame T and B arenot chamged
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Depthot 0.0 @ canpe 812 = 136 = WY
| Distance from baseline to sheer |
1
i 62— 1073 = 139
-1 I."l Wew frame marked 7'
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CHANGING THE SIZE 40

o=
S
-
]
=
=]
5
- i.
— =
i
3. 3
- 5
-
£~ 2
i
= (=]
-
-l-. b -
- E..l_- -|,_=
2¥z S8
w| T .=
- )
5’ = E—:
E’ -----
=g =
S2E “a
"o M
iﬁ: £a
£
ats a=




CHANGING THE SIZE 41

LTI

MATERIAL DIMENSIONS

For canoes smadler Fhan the IN5-% 86 mcanpe
use Fe same dimensions on ol materials

Fer larger canoes change material
dimensions as shown
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ALTERNATIVE SINGLE OUTRIGGER 42

but the single planked outrigger fitted with

ystyrene foam wil er buoyancy.
ham:mteg'uunmmmgsusm Ll

Platferm is optisral

A tradibonal double mtwm beams can be used,

Disfamce from centre of mah Bull
tocentre of oufrigger = 30m
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Hat dip galvanized naels : Cx%0-30kg , 5«75 = Dihg

Falystyreme foam in slabs of whatever thiconess is avadable in the mariket. Total volume « 015 II
For examples 50 mm slabs of §5ma 10m will reguere & pieces

Folyester | Terylene | brasged rope for laghings, Smm or &mm, Lengfh = L0 m
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SINGLE OUTRIGGER 43
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SINGLE OUTRIGGER A4

Buft bleck Fh=&5=300

Cut polystyprens slabs
ta hill all infide spate ~—

by
B
. T, . = T _‘.._:,,
& - a- P .-_"'
4 ' ]
Y. S
75 Sl
e " )
e L] 'ﬂ-l-'\- l‘j o
& —
" \"\-\._
. y
5254=180 ,
180 )
1 -
60, . 20
.'I 7 ‘-._. ;2; =]
U w-I |-
1
Make L pieces Make & pieces
i i
STRUT FIXATION
g
L
,-‘]-'r £u75 -
— ) lr
§ AT AT ; Shrul ==
. ELT

Grogwe in 80yl
bleck must be placed
aver centre of frame

watwr drainpleg near —r""-.
al't beam fixation

" .1’;:_-:?
~.’El'\‘-_h_\H “hﬁ. ! Hole %P
g, i witll rounded
= .
!,,_;n*"'" =
PN
" J"'\- f
— * : .
"'\.\,: o i
5 ﬂ - i
. i
Y 1
"'1_. i
o 1:. h .II'
H"-\. '\-'1_ .
o =
-

i "= Plank 70xT0 nailed fa beam

Fix with nails 5=7%

ROPE FIXATION

L Muke gragwe for shrat

- on urderside of Beam
A7 llowing tree movement
— ot strut

. app -
EL
=
Ty [_TKH'“\-_




SINGLE OUTRIGGER 45

Lashing of beam fomain Bull-see page M0
[ use & burns of palyester rope|Smm or Gmm)

h Fhraugh hagle o frame I I-LF - _;?-
'I-: —— __'-F_"" R — J_'._"'"' )

e

H— )

T T
| !I=a .
Suppart the main hull 30 that Fhe expected waterling is horasatal Chack wilh spicik lesi,

Swaport bhe Beass 52 That they are leval Support the oulrigger m aleved posihen,
[heck thal Fhe cenfredstance Between the main hull and the autrigger is 3m.

E : _HO0A 13m ] sp centre of main hudl

2035 with slofs
tor lashings, Mailed
ta Fep of beam

Hake grogee Far gPrut
Fin shrutplank

Heasure correch
lengihof sfrufs

Place strufs ingrosves
Chaeck EBal e sfruts
can move freely

For all lashings use palyesier
[ Terylene | repe  prateradly
braided , of 5 mm &F & Am

I:E} Secure end with 3 clove
Bt ch and a halt kuteh

(Z) Tie twice through lashing
hole in owtrigger
Seture end with Fee
nall Fufches.

strongly lashed
to beam

Do WAT tie

Use four saparate ] torward and att
ropes tor the lashegs } " U0 together
— Srart By tying these two ,':!'

Lashifigs feaf Check that
tha struts stay verticasl.

Einigh with Fha twg ==
Fempmng lashings




INDEX

Timber

SawingandPlaning

Fastenings
Miscellaneous

Tools

Work Bench and Sawhorses

Building Jig
Drawing Frames
Transom

Frame 1

Frame 2

Frame 3

Frame 4 and Frame5
Frame 6

Frame 7

Frame 8

Stem

Shaft Log

Frames on Building Jig
ChineBatten

Sheer Batten

Fixing Shaft Log

Side Frames

o o B~ w

10

1
12
13
14
15
16
17
18
19
20
21
22
23

Side Frames

First Bottom Planking
and Side Planking
SecondBottomPlanking

RemovableKeel
SidePlanking
Caulking

Sheer
EngineBed
Rudder

Rudder

Diagonal Side Planking
Diagonal Planking . Side Frames
Diagonal Planking

Diagonal Planking . Sheer
Changing the Size
Changing the Size
Changing the Size
Changing the Size
Alternative Single Outrigger
SingleQutrigger

Single Outrigger

Single Outrigger

24
25

26
27

28
29

30
3l

32

34
35
36
37
38
39
40
#

42
43
44
45




BOBP/MAG/12

Fishing Technology

Dug-out outrigger canoes, traditional fishing craft found from Madagascar in the
west to Indonesia and the Pacific Islands in the east, are made from tree trunks of
adequate diameter. But logs for construction of large canoes are becoming difficult
to find and construction is consequently becoming more and more expensive. Dug-
out construction also wastes a lot of timber. For each dug-out canoe, two or three
planked canoes can be built. The Bay of Bengal Programme (BOBP) undertook a
projectin Nias Island, Sumatera, Indonesia, and Shri Lanka o design and construct
planked outrigger canoes that would provide an answer (o the problems now being
faced in building the traditional outrigger canoes.

The outrigger canoe developed by BOBP was fully tested and found acceptable by
fisherfolk in several villages of North Sumatera, This manual, describing the design
and construction of this BOBP-designed canoe, is presented in a simple 'how-to-do’
format that can easily be used by any boat-builder or carpenter with a little
experience. The manual shows, step by step, how to build the main hull of the 8.6 m-
long INS-5 canoe using sawn planks. The same methods of construction may be used
for canoes from 7.5 m to 10.8 m length.

Though this manual has been prepared specially for small-scale carpenters with
basic lools, engaged in the construction of small timber craft in remote villages, it
could also be useful for trainers teaching in fisheries schools and extension workers
in small-scale fisheries.
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