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PlUSPAIUTIOI? DE Cl3 DDCUIJE2W 
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of the Committee for InlAnd Fisheries of Afrioa. 
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INTROIXICTION 

Cette publication est de&in& aux pereonnea charg6ee d’introduim un programme de con- 
etruction artieanale d’embarcations. 

Lea 614mente du document ont Btd! puis4e B m%me notre expdrienoe lore de l’exbcution du 
pm jet PNUD/AVB/FAO IVC 526, DBveloppement de la P&he du lao de KOSBOU. 

De par aa prkientation, ce manuel pratique pourra trouver une application immediate. 

LEXIQUE 

Amarx% i 

Arc - boutant 1 

Badipont 

Bastringue: 

Bordes t 

Bouchainr 

Gale: 

Calfater: 

Carl ingue t 

Chaseie: 

Chevalet : 

CIWLX: 

D&al age : 

Dresser: 

Etabli : 

Etanche: 

Etoupe i 

Et rave : 

Cable oennnt Q attacher la pirogue. 

Pit&e de bois eervant Q maintenir lee montante du chaaeie en poaition. 

Enduim une eurface. 

Sorte de rabot a deux manchee servant B arrondir les a&tee d’une planche. 

Planchee longitudinales cur lee cat68 de la pimgue. 

Borde de sur+3psisseur eitud au baa c8t6 de la pirogue. Lee planohee de 
fond y eont fix&es. 

Marceau de bois que l’on place eoua un objet. 

Remplir d’8toupe lea fentes de la pirogue pour la mndm Btanche. 

Bois longitudinal fix6 en axe cur lee tmverees du baa dee membrume, 
parallale i3 la quille. 

Btti rigidt sur lequel la pirogue est construitt. 

Support eervant pour le eciage dee planohes. 

Distance verticale entm le livet et le fond de la pirogue. 

Ecart entm deux chassis. Cloue plantds en &cart par rapport A un axe. 

Aplanir lt o8tC mince d’une planche. 

Table de travail dee charpentiem. 

Qui rat 

Fi Laeee 

Pike Q 

i ent bier1 1 ‘eau. 

de chanvm ou de lin servant 1 calfater lee jointe de box&e. 

l’avant et Q l’arriam de la pirogue etrvant B r&nir lee bord6e 
deu deux c8tds. 

Fond (planchee de):Planches eervant B couvrir le foncl du bateau. 

Foret : Instrument de fer servant B perter de6 tmue. 
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Frai ee : 

Gabari t t 

Outil servant B cmueer un tmu pour la t8tt dee vie. 

Modale flus lequel on fasonnt certaints pikes, appareil de tirification, 
mesum. 

Lisse de bouchaintLatte fix&a cur lt bouohain au joint dee planchee de fond et du bouchain. 
Strt B pmt6ger le grain dea planchee de fond. 

Liese d’BtraveI 

Livet: 

MQoht t 

Membrum I 

Pirome : 

Pourri turn t 

Quillet 

Raboterr 

Renfort I 

St rm- joint : 

Tasseau: 

Tiers-point I 

Truequin: 

UPN: 

Planshe mcouvrant 
de6 bord6s. 

1’6trave au joint de bordde. Strt B prot4ger le grain 

Ligne eup6rieum du c8tC de la pirogue. Bord4 le plue 6lev6. 

Outil en aoitr servant B ptrcer dcs trout. 

Eneemblt donnant la forme et la rigidit tranevereales de la pimgul. 

Nom local ddeignant un bateau. 

SBparation dee ctllulee du boia provoquee par dee champignone. Faoteur 
primordial eet une humidit eup6ritum B 20 pour cent. 

Bois extdritur en axe cur le fond de la pirogut. 
verealt et protege le fond lore des accostwe. 

RBduit la derive trane- 

Aplanir la eurface du boie. 

Pi&e aervant a mainttnir la ooh&ion. 

Outil servant 8 maintenir eerrdte l’une contra l’autm dee pikee de boie. 

Petite pi&e de boie servant B caler, mainttnir, aoutenir unb autm pi&ze. 
Travemt servant d’aseiee aux banes. 

Lime B section triangulaim. 

Instrument servant A tmcer dea lignee pamllalea & une surface dm886e. 

Fer en forme de II. 
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INTRODUCTION 

This publioation will be useful to those who are in ohnrge of introducing proggrammee of 
artisanal boatbuilding. Its presentation makes it suitable for immediate applioation. 

The elements of this dooumezt are drawn from practioal experience gained during the 
boatbuilding programme of pro jeot UNDP/A‘VD/FAO - IVC 526, Fisheries Development of Lake 
Kossou. 

GLOSSARY 

Canoe : _- _-- 

Caulkin&! - --- 

Channel iron: m-7 

Chine : -.. 

Chine moulding: --.- 

1 

Clam&!: -.-- 

Countersink: -- 

Depth: --- 

Drill: - -.-- - 

Frame : __-_ 

Keel: 

Marking gaw --- -- 

Mooring m-e- line : 

Mould: -- 

Oakum: --- 

Pattern: --- 

Plane: -- 

Plankingr -- 

Rotting: 

Sawhorse : -c- - 

Sheer plank: - - --- .“-e- 

Spokeshave: --- - 

Small fishing boat, i.e. dugout canoe. 

Filling a seam with oakum or compounde. 

Metal bar of U-shaped seotlon. 

Lowest side planks of A boat. The bottom planks are fastened to it. 

Small planks fastened to the chines, g iving proteotion to the edgee of 
the bottom planks. 

Tool used to press two pieces together. 

Depth bored into the planking to provide apace for eorew heads. 

Vertical distanoe between sheer line and bottom of boat. 
, 

Tool used for boring holee. 

Structure giving transverse shape <and rigidity to the boat. 

Timber extending along the bottom on the outside of the boat. 

Instrument to m;lrk off parallel lines. 

Line for tying the boat to wharf or buoy. 

Rigid etruoture upon whioh the boat Fe built. 

Flax or hemp used in oaulking. 

Full-size drawing reproducing the outline of sn objeot. 

Tool for shaping and smoothing wood. 

Planks of wood covering the boat. 

Deaomposition of wood oaur;ed by fungus, mainly due to more than 20% 
humidity. 

Light bonoh used mainly to oross-cut planks. 

Uppermost pl;mk on the boat’s aide. 

Plane used for round surfaces. 
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Staggering: 

Stem: 

vmoulding: 

Stern: 

Stiffener: 

struter 

Trantom: 

Watertight: 

Wedge: 

Workbenoh: 

Alternation of nails to prevent splitting of wood. 

Forward end of the boat. Piece of wood to whioh the side planking is 
faotened. 

Plank covering the etem and protecting the ende of the eide plenking. 

Rear end of the boat. 

Boards holding the planking together hftween the frame8. 

Supporting piece of a etruoture. 

Transveree timbers at rear end of the boat. 

Impermeable to water. 

Tapering pieoe of wood ueed to hold planke to workbench during edge 
planing. 

Working table. 



NOMENCLATURF 
GLOSSARY 
KOSSOU I 

LNET 
SKEER PMXK 

BORDE XTJERLEUR 
.L'PPER PLASK 

I 

BORDE MFER(EUR 
,--LOWER P~LANK 

,' 
-1 

RESFORT 
.* STIFFENER 

CARLIYGEE 
INNER KEEL 

-=--. 
-.. 

YEMBRLE 
FRAME 

TFUVERSE DC BAS 
LOWER CROSSING 

I 
I 

&ULE 
KEEL PLANCHE DE FOND 

BOTTOM PW.xu 

.lSSE DE BOUCHAIY 
:HINE MOULDD4G 

c 
. e vre too 
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stem q ouldfng 

sheer 3 

upper plank + 

lower plank +, 

ohine + 

ohine moulding + 

Fig. 1 

upper plank + 

lower plank + 

battom planking + 

inner keel + 

Fig.2 
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ha pirogue KOSSOU I a lee caract6ristiqueo suivantee: 

Longueur hors tout 5,55 m 
LargWlr 1,ll Ill 
Creux 44 cm 
Poida approximatif 110 kg 

La forme du KOSSOU I eat dgriv& de la pirogue du lac Kainji d&aids par M. Nordlund 
de la FAO. la type de construction eat une application de 1'IVC 3 deeein6e par M. Raug de 
la FAO. 

Le boie utilied pour aa construction eat lo framir4 (Terminelia ivoreneie IJ 
1 . 

La etabilit6 et 1'6tanch6it.6 de cette pirogue ee eont av6r4es euffieantee. La propul- 
eion est eeeur4e au moyen de pagaies. 

be KOSSCKl I &pond aux beeoine dee pgcheurs artisana UXN 

Lee gtudee suivanteo du KOSSOU I eont jointeet 

(1) prix de revient actuel; 

(2) btuc!e du temps 'de construction; 

(3) lisle dee bois; 

(4) liete de commande d+w boie. 

ESTIMATION W PRIX DE REVIRNT IXJ DERUT 

(MatBriaux et main-d'oeuvre) 

Bois 0.28 m3 x 13 000 CFA.f 
1 kg de pointes galvanie&ee 7 cm 
3 

v 
kg de pointee galvenie6ee 6 cm 

6 kg de pointee galvanie6es 8 cm 
16 vie 6 x 60 galvaniage 
3 boTtes de masticon 
1 kg Btoupe (montant eetim6) 

Coat dee q atgriaux de la pirogue 
Main-d'oeuvre 
2 pagaiee (matdriel et main-d'oeuvre) 

CFA franc8 

5 120 
1 

340 
660 
300 
250 

1200 

500 

8 310 

8 310 
6 000 
1000 ! 

i 15 310 

A ce total doivent s'ajouter lee fraia de oddit, geetion et tranepcwt. 

Lee prix des matdriaux ci-deeeue varient eelon lee conditions du marchd. 

Lee menuieiere dent la qualit de travail n'set paa tout A fait profeeeionnelle mont 
p&e 5 000 CFA.f pour la main-d'oeuvxw d'une pirogue, lee autree A 6 000 CFA.f. 

u Si cette essence n'est pas disponible, on choisira selon lee crit8res don&s au Chapitre I 

d Op6rant dana une zone prot&$?e, en rivi&w, petit lat. 11 eot A noter que le KOSSOU I ne 
dolt pas transporter plus de troie p8cheurs B la fois, 
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The Kossou I has the following chnracterietice: 

Length overall 18ft ?3/4in. 
Beam 3 ft .[ 5/8 in. 
Depth lft 51/4in. 
Approx. weight 242 lb 

The shape of the Kocloou I io derived from the Kainji lake oanoe deeigned by Wr. Nord- 
lund (FAO). The type of construction is similar to the IVC 3 designed by Mr. Haug (FAO). 

The wood used is l’framir&’ (Terminalia ivoreneis).;/ 

The stability and watertightness of this canoe have proved to be adenunte. Oare are 
ueed for propelling the canoe. 

Kossou I meete the needs of the local fisherman. ?/ 

The following studiee are shown below: 

1 
7 

i 

Cost eetima.tion 
Time atudy of oonstruotion 

3 Scantlings 
4) Bill of material 

COST ESTIMATION --..- -e--e 
(material plus labour) 

Wood 118.65 board feet (fbm) 
Naile 2.2 lb of 2 3/4 in. 
Naila 3.67 lb of 7 3’/8 in. 
Naile 0.37 lb of 3 l/8 in. 
Screw6 1.6 #8, Y?x? in. 
Putty 3 boxes of 6 l/2 lb 
C sulking 7.7 lb onkum 

Cost of material 8 310 
Labour 6 000 
2 oars (material plua lnbour) 1 000 - ._-_ 

15 310 
(prices are based on ?50 CFA.f. = 1 US$) 

--- ---.-- 

CFA.f. __ 
5 170 

340 
660 
300 
250 

1 700 

uss --- 

70.48 
1.36 
2.64 
1.20 
1.00 
4.80 
7.00 -_-_- 

33.24 
--e_-... 

33.24 
74.00 
4.00 

61: .T$ 

---_ 

Credit, management ;Ind trnnsport ooste must be added to these figuree. 

Cost of material varies according to mrsrket conditions. 

1/ If this wood is not av;lilnble, the choice should be governed by criteria set out in 
Chapter 1. 

2/ Operating in a protected zone, river or small lnke. The Kossou I cnnnot carry more 
than three fishermen at a time. 
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ESTIMATIOR W PRIX DE REVIERT ACTIJEL 

(Matgriaux et main-d'oeuvre) 

Bois 0,28 m3 x 18 000 
1,8 kg de pointes galvanisgee 6 cm 
1 kg de pointes galvanie6es 7 cm 
0,2 kg de pointes galvanis6es 8 cm 
16 via galvenisges 6 x60 mm 
3 kg mastioon 
1 kg gtoupe 
Boie dee pa&es 

Total dee matgriaux 

5 120 
400 
240 
40 

I 
;; 

400 

7 064 

Main-d'oeuvre pirogue - 5 500 
pagaiee = 200 

Total de la main-d'oeuvre - 5 700 

Prix de revient 

LISTE DES BOIS KOSSUJ I 

I 1 

Bombre Dimensions (cm) Longueur (cm) Cubage (dm3) 

Etrave (aca jou) 
Membrures (acajou) 
Carlinguo 
Bouchain 
Box-de ler 
Borde 2Bme 
Livet 
Planches du fond 
Renforts 
+ Tasseaux de sieges 
Banes 
Quill0 
Liese de bouchain 
Liseea d'&raves 

+ pel-telc$ '2 

Cubage total 285 
0,285 d 
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ACTUAL COST .---v--w 
(mate&l plus labour) 

CIFA/OP 2 

_. 
Wood 

.118.~5.fbm. _ ~~. 

Naile 4 lb of 2 3/81Q 
Naile 2.2 lb of 2 3/4l@ 
Nails .44 lb of 3 1/81t 
Sorews 16 k14, 2 3/8" 
putty 6.6 lb roofing putty 
O.&Ulll ?.2 lb 
Wood for oara 

Total material 

Labour canoe 
oars 

Total labour 

Total aotual cost 

CFA.f. 

--5 120 
400 
240 
40 

100 

2: 
400 .-- ..- 

1 .cJq 

5 500 
?OO --- -- 

5 700 ----- 

12 764 .-- .- . 

20.48 
1.60 
0.96 
0.16 
0.40 
2.02 
1.04 
1.60 e-v.. . 

78.26 _ -__-- 

33.00 

2!2 

37.80 m--v 

pJ5 -- 

.--- -..----.- _.... -._-.- -- _._--- --..- - ~- -~_ -. ___. _---__- .-.--- .- -- _._ 

SCANTLJNCS AND SPECIFICATIONS a._.. . - _ .-- _ _- --.- 

NO. Dimension 
-._--.-- .-- _.------_ _ _.-. __.. -__-_ _ ̂ _ -_- ___ 

Stem (mahog-my ) 
Frames (mahogany) 
Inner keel 
Chines 
Loner side planks 
Upper side planks 
Sheer planks 
Bottom planlcs 
Stiffeners 
Seat eupports 
Seats 
Keel 
Chine q ouldinge 
Stern mouldinge 

2 3/81 x 4 3/81 
1 3/16" X 2 3/4" 
1 3/16" X 2 
1 3/16" 

3/4" 
X 

3/4" 
5 lj2" 

3/4" 
x 5 l/211 
x 2 ,/,I9 

1 3/16" X 2 
3/4" 

3/4" 
x 5 l/3" 

1 3/16" x 2 3/4" 
1 3/16" X 2 

3/16" 
3/4,, 

1 X 5 l/2" 
1 3/16" x 2 
J/4" 

3/4" 

3/4" 
x 7 ,/,I* 
x 5 l/7" 

Volume 
Length (dm3) -- -.__ --~.. _ _^--_-----_ - - 
5' 3M 11 
8' 8 l/4" 11 

15' 1 l/811 
16' 4 3/4" 
17' 4 l/?*l 
18' 1/2" 
18' G 1/2" 

15 

16' 4 3/4" :: 
16' 4 314" 
13' g 3/w l9 

3' 7 l/4" 
14' 11 l/8,, 1: 
15' 7" 13 
4'71/8" 4 "*.. 

259 
t lOj?l lees 26 - -- 

0.~85 m3 

Total board feet may wry slightly but should be around l?O. 
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LISTE BE CWUBBE - BOIS KOSSCXJ I 

.Jk:‘;[:fiI~“PION DE LA I’IROGUE EOS:~CU I 

3 I 15 an - FramiA 

Longueur (cm) Rombre 

500 2 Bouchain 

$2; 
1 Carlingue et quille 
1 Livete 

490 1 Renforte et tasseaux 
110 1 Banes 

2 x 15 au - Framir4 

Longueur (cm) Nombre 

475 1 Liseee de bouchain 
140 1 Lisses d'dtrave 

530 
400 5" 

Borde infdrieur 
Fond 

550 1 Bord6 eup6rieur 

Ace jou 

3 x 7 x 265 cm Membrures 
6 x 11 x 160 cm Etraves 

11 y a Bvidemment plusieurs combinaisons possiblea et celle-ci n'est 
qu'un exemple. 

ETUDE IXJ TEMPS POUR CCRSTRUCTIOB 

(moye~e 1 

Hew-0 

Rabotage manuel dee boie 16 
Fabrication des membruree 2 
Fabrication des &raves 
Poee membrures, &raves, carlinguee 
Pose renforts et bordds f 
Equerrage du bouchain 
Poee du fond A 
Rabotage du fond 
Pose quille et lisses (bouchain et 

& 

&raves) 1 
Enlever bateau et retourner olous 
Fabrication et pose des sieges : 
Finition Q 
Calf atam 

Total 48 

Puisque le aharpentier travaille g4Mralement avec un aide, il construit en moyanne une 
pirogue par 3 joure au minimum. Certains chantiers aonstruisent une pirogue en 1Q jour 
elonv que le record est 1 pirogue/jour. Ce taux nous permet d’estimer un rendement moyen 
minimum de 8pirogues par mois par chantier. 

Pour deu beeoins en pirogues eetimds ZL 1 000 par annde, il y a lieu de prdvoir l’sntre- 
tien de 11 B 12 ahantiers artisanawl. 

Dans la pratique cetteproduationmoyenne est d65pass6e et se situe plut8t entre 10 et 
12 piroguee par chantier, par moie. 
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TIMBER PUHCHASINC LIST .- me-40 _ .-- _-_..---4-- 

Framir4 - 1 -- - j/16” x 5 l/7” 

Length No. 

16’ 4 3/4” 3 
15 ’ 1 l/8” 1 
18’ 6 l/z” 1 
16’ 7/8” 1 
3’ 7 3/a” 1 

Frnmir4 - ---m-s 3/4” x 5 l/Y 

Length No. 

15’ 7 1 8” 
4’ 7 1 / 8” 

1 
1 

17 ’ 4 5/a” 13 ’ 1 l/211 
18’ l/z” 

5 
1 

Eiahoganr 

z/l; x 2 3/4” X 8’ 8 l/4” 
3 j/8” x 4 3/w x 5’ 3” 

Chines 
Keel and inner keel 
!;heere 
Jtiffeners and sent eupporte 
Seat6 

Chine mouldings 
Stem mouldirqe 
Lower planking 
t3ot tom plnnking 
Upper plnnking 

Frzunes 
’ teme ..I 

This ie one example of many different combinations. 

TIME STUDY -e-e- 
(a&rage hours) 

M~lual planing of wood 
FrRmee makiw 
Makinf: stems 
Installing frames, etems, inner keel 
Inotalline stiffenere, aide plnnking 
Chine fsiring 
Installing bottom 
Planing bottom 
Installing keel, mouldings 
Turning boat, punching nail ende 
Making and installing seRts 
Finish plivling , 
Caulking 

16 
3 
2 
Y2 

6 

t: 
Y? 

1 
1 
3 
Y? 

5Y2 
4s Xoure 

The boatbuilder generally works with an apprentice, :md his minimum average output ia 
one boat every three dflys. Some carpenters build R canoe in 1 y2 days, the reoord being one 
oanoe a day. An estimated average produotion of 8 onnoes per month oan therefore be assumed. 

Experienoe hno ohown that average monthly prulluction ir; much higher, i.e. 10 to 12 OallO88 
per boatyard. 

If 1 000 oanoee RI% needed in R yerlr, th+?re Rhould be 11 or 12 boatbuildera. 
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Fig.3 

Fig.5 Piroguee monoxylee fabriquhes en Iroko cur lee la- 
gums. Leur seule vertu esmble e^tre leur long&it6 dfie au 
fort &zhantillonnage 

Fig.5 Dugout oanoe made of iroko. Ite only advantage seems 
to be long life due to heavy scantlinge 

Fig.4 La pirogue KOSSUJ I 

Fig&4 The canoe Koesou I 

Fig.6 En arriare-plan la pirogue KOSEXXJ I permet une 
comparaieon 

Fig.6 The KOSAOU I in the bnakground permits 
aompariaon with the dugout 
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Fig.7 Autrea oomparaisons de la pirogue monoxyle aveo la 
KOSSCU I 

Pig.7 Another view of the dugout0 and the Koesou I 

CIFA/OP 2 

Fig.9 L'autre pirogue utili&e est assembl6e avea den planohee de Samba 
brute6 de eoiage. Ellee manquent par leur 6tanohBit6, leur faible hauteur 
et leur courte durie 
Fig.9 The other canoe in use is mcade of samba (obeohe) rough-sawn planka. 
It ie not watertight, haa a low freeboard and a short life 

pig.8 

pig.10 L’Qtrave eet de faible dimeneisl;. Lee Pl anchea de c8t 6 Bon 
jointee en bieeau par-dessue X’Qtrave 
Yg.10 The stem ie weak; eide planking ia edge-jo 
Item 

inted over the 



CIFA/OP 2 -Y- u~sG‘ttIPTION DE LA I'IRCGW KOSSCU I 

Pig.11 Gee planohee de o&6 (bord6e) sent en quelque 
eorte ooueuee ensemble par dee oloue ordinairee re- 
tour&e. Le goudron eet appliqu6 A l'ert6rieur 
plutat que dane lee joints 
Fig.11 The side planking is held together somehow by 
ordinary naile. The oaulking putty ie applied on the 
outside of the joints 

Fig.13 Cette pirogue bris6e montre l’int6rieur 
dee joint8 de bard68 B 1’Qtrave 
Fig.13 This broken oanoe shows the ineide of 
the planking joints at the stem 

Fig.12 Fig.14 Lea bouts eont couverte pew un pont alou dam 
le grain du boie (dono faiblo).Ce pant Bert de siege 
Pig.14 The ends of the oanoe are covered by a short 
deck-ewe nailed along the wood grain (weak). This 
deok oervea ae a eeat 
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Fig.15 Lee jointe sont de mauvaise construction 

Fig.15 Poorly aonstruoted planking jointa 

Fig.17 Lee pagaiee varien': de largeur et 
de longueur ltaie gardent ur;a forme ovale 
Fig.17 Oars vary in width and length but 
are usually oval ehaped 

Fig.16 Lee planohee de fond eont aur le long et jointee 
par dee taeseaux. I1 n’y a paa de membrures 
Fig.16 Bottom planking ie put together lengthwise,planke 
are joined by oleate. There are no framea 

Fig.18 Ellen eont eouvent fabriqukes d'une oeule pike 
Fig.18 They are often made from one pieoe of wood 
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EIPERIENCE DE KOSSOU 

ha construction des piroguee autour du lac de Koseou est artisanale. 

Lea chantiers de construction sent fiitudo pour la plupart dans les nouveaux villages 
reconstruits pour accueillir lee villageoin sinistr& par le debordement du lat. 

Les charpentiera sont fortement encadres par l'agence gouvernementale AVfl qui fournit 
lea mat&ri.aux de construction, contrble la fabrication, paie la main-d'oeuvxe des charpen- 
tiero pour ensuite vendre les pirogues aux p8cheurs. 

Comme il y a beaucoup de main-d'oeuvre disponible, la construction a 4tB concue pour 
l'employer contrairement aux mgthodee induotrielles. Cette main-d'oeuvre effectu8 unappren- 
tissage et cleat parmi eux que sont ohoisie lee candidats charpentiere. 

Les aotuels constructeure de pirogues ciapx% d&oumk!s charpentiere Btaientauparavant 
dee q enuisiera de village aveo une formation limit6e, inh4Srente & leur apprentiesage. 

Comme 11 s'agiseait d'obtenir une grand8 production de pirogues d8s le debut, un eyetame 
de chaseis et de gabarite flit introduit d8s le premier stage de formation. Ce eystame permet 
la fabrication de pirogues par un menuisier n'ayant pas la formation de charpentier demarine. 

Le chaasie avec lee membrures et Qtravee assure une construction de formes sym6triquee 
et de dimensions homog&es. Lea gabarits. penettent la fabrication correcte dee Bldmente de 
formes. De plus ce syet8me acc4lke la oonstruction. 

La m&hode de construction allie la facilit6 de fabrication et la solidit de l'embar- 
cation. 

La pirogue &ant identique aux dew extr6mit6e on kite la fabrication du tableau 
arrik3. 11 n'y a que deux membrures, principalement pour donner et garder la bonne fonne 
de l'embarcation. La cohgsion dee bord6a eat maintenue par des renforta; plus facile6 B 
oonetruire que de" membrures. La sufipaisoeur du bouchain pennet un clouage facile du fond. 
Len planches de fond tranwersales Bvitent des jointe difficiles. 

La grande production des charpentiera ddmontre bien l'efficacitd d'un tel systgme. 

Une plus grande production pourrait Btre atteinte en rabotant et dxweant lee planohes 
B l'usine avant livraison aux charpentiers. Ce smtgme aurait cependant l'inconv&ient de 
oouper les revenus des apprentis qui font actuellement ce travail danc lee chantiere artisa- 
naux. 

CCKCLUSICK 

Afin d'atteindre la formule idgale menant 3 une construction artifxuuble dconomiquement 
intggr4e au milieu, lee &apes a suivre semblent Btre lee suivantesr 

1 

II 

etagee de formation 

: 
q uivi des charpenties 
reoyclage 

Ces trois Btapee font partie de la durde de la formation laquelle peut s'Qtendre 6ur 
une p&lode d'un an. Durant ce temps, la tutelle totale du debut s'eetompera pour prendre 
un idle de coneeil wr la fin. C'est durant cette p6riode qu'il nou8 faut d&ouvrir et 
aolutionner lee problames techniques qui pourraient nuire B une gestion autonome de la con- 
etruction artisanale. 
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TfiE KOSSOU EXPERIENCE ---4------I-.- ---- 

Around Lake Kossou oanoes are built by hand. Bontyarde are mostly located in the new 
villagee whioh were built to #place the one8 flooded by the lake waters. 

The oarpenters are managed by the government agenoy AM whioh supplies the building 
material, oontrols oonstruotion, paye wngee and sell6 the'canoee to the fishermen. 

Since labour is freely available, boatbuilding is ertieanal rather than industrial in 
order to provide employment. Candidate boatbuilders are ohosen after an apprenticeship. The 
preeent boatbuilders were formerly village carpenters with limited training. 

A considerable number of oanoes were renuired from the beginning of the operation, there- 
fore a system of moulds and patterns was introduoed during the first training q easion. Thie 
ayetem enables a simple orrpenter without boatbuilding experienoe to build a oanoe. 

The mould with the frames and sterna ensures symmetrical form and homogeneoue dimeneions. 
The patterns permit preoioe oonstruotion of the shaping elements, moreover oonstruotion time 
is reduoed to a minimum. 

The canoe hae two identical ende which makea fabrioation of a transom stern unneoeseary. 
There are only two framee, mainly to give and hold the canoe'8 oorreot shape. Cohesion of 
the side planking is assured by the stiffener6 which nre eaeier to build than frames. The 
heavier soantling of the ohine allows for easy nailing of the bottom planking whioh, being 
trenaversal, avoid6 diffioult jointa. 

The large output of the boatbuildere provea the efficiency of thie By&em. 

Even greater produotion oould be achieved by ordering ready planed and dreseed timber, 
but this would cut the additional income of the apprentice8 who now do thie work in the boat- 
yarda. 

CONCLUSION -- 

The following steps should lead to artisanal boatbuilding which ie eoonomioally inte- 
grated in the villagee: 

1) training seeeione 

2) follow-up of boatbuildera 

3) reoycling. 

These three etagee are an integral part of the training period, which oan be spread over 
one year* In the beginning total authority will be neoeeaary, but this should gradually 
ohange to oouneelling. It is during this period that teohnical problems have to be identified 
and solved, otherwiee they will hinder the autonomous management of artiaanal boatbuilding 
later on0 
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.I 

C&m fqfmule ne,, peut r&&r que dans la q eeure oar 

I& 
)I 

le charpentier obtient facilement les mat&iaux de construction Bur place; 
b le charpentier arrive a se faire payer Bes pirogues. 

Cao Conditions Bupposent un akfeloppement I$gional avanc6 que l’on no trouve guhe lore 
de la adation d’un lac arkificiel. 

11 eet B pr&oir que la tutelle doive se prolonger jusqu’8 ce que ces conditions de 
d&eloppement rt?gional soient atteintes. 

Durant la p4lriode de tutelle, il faudra produire lee pirogues de la fecon la plus 
Bconomique tout en employsnt le plus de main-d’oeuvre et en sssurant le plue de fonnation 
possible. 

Afin de r4duix-e lea frais de transport, il Bemble que lee charpentiers devraient 8tn, 
regroup68 par r4gions. La determination des r6gions de regroupement sera fonofion du tram- 
port Bconomique des mati#res premi&es et du produit fini. 

Lee charpentiers pourraient travailler dana dee ohantiers rt3gionau.x BOW contrble du 
Service d’Etat char& du d4veloppement rt3gional. 

Lee pirogues pourraient Btre transport&w au point d’eau 1s plue prJis pour ensuite 8tl*, 
livr4eB .par voie d’eau aux diffarents villages de pkhe. 

A priori, cette solution int~rimaire semble la plus dconomique. 

Durant cette periode lee charpentiers devraient 8tre fOImdB a la conctruction d’embar- 
cations de plus grsndes dimensions, aomme certaim bateaux de transports. 

Lee dimensions, charges et fonctions de ces grandes embarcations seront limit&es par le 
type de construction et lea principes adopt& pour le KOSSCKI I. On se limitera done B des 
embarcationa A fond plat de faible tonnage. 

La construction d’embsrcations plus &labor&es, ou A fonctions particulihee, come 
traversiere, remorqueurs, requiert une formation beaucoup plue B6rieuse des charpentiere, 
ainsi qu’un ohautier naval 6quip6, et une direction qualifide,. Ce genre de probl&ne sort 
du ohsmp dee poseibilitkls de la con:;truction artisanale et devient l’objet d’un projet de 
chantier naval. 
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Thie formula will be Buoaeeeful on oondition that 

a) boatbuilding materials ax% easily available on the spot, 

b) the oanoeB are paid in oaeh immediately on delivery. 

These oonditione imply an advanued regional development whioh rarely eriste where 
artifioial lakee are oreated. 

It ia expeoted that Buperviaion will have to last until Buoh oonditione have been 
reaohed. 

During thie period, oenoee will have to be produoed in the moet soonomioal manner 
while providing at the same time FIB muoh employment and training as possible. 

In order to reduoe treneport costs, the boatbuildere rhould be regrouped by regions. 

The boatbuildere oould a.160 work in regional boatyard6 under the supervision of the 
government department in oharge of regional development. 

The oanoe~e oould be traneported to the neareet port and then by boat to the fiehing 
villBgee. 

A priori, this interim eolution Beems to be the most eoonomioal one. 

At the Bame time, boatbuilders should be trained in the oonetruotion oi bigger veeeele 
Buoh a8 boate ueed for transport. 

The dimenaionna, oapaoity and function of these bigger boata are limited by the oon- 
Btruotion and prinoiplee Used for the building of Koseou I, i.e. they will have to be 
flat-bottomed boate of a oarrying oapaoity not muoh above 3 tone. 

The building of more elaborate boat.8 for a q peoifio purpoee, Buoh a8 ferries or tuge, 
requiree more advRnoed training along with a well-ermipped boatyard and nualified manage- 
ment. This ie beyond the eoope of artisanal. boatbuilding and ehould be the eubjeot of a 
Beparate projeot. 
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L& premier beeoin pour entreprendre la production dea piroguee est un toit moue lequel 
trwdller plus ou moine A l’abri de la pluis, mais principalement A l’abri du eoleil. 

Lee hangare rllpondent &ux beeoins susmentionn6e. 

The first requirement for boatbuilding is a roof for proteotion from the rain and eun. 

A ehed meeta these needs. 

Fig.19 Chant ier artiaanal 
Fig. 19 Art ieenal boatyard 
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LISTE DESMATEZWUJXDESHANGARS ARTISANAUX 

ORUNISATION lRJ CHAIWlER 

Nombre Dimensions (cm) Longeur (cm) Total (cm) Cubage (dm3) 

Montants avants 
Montants centre 
Montants arrihee 
FeIlllee : 
Travemee 
Equermse t 
Arc-bout&& = piode 2 
Cloua 7 cm entre 

104 et 125 
CloueBtble 5 om 

entre 80 et 100 
Tales 80 x 200 om - 33 

4x 8 274 822 
4x 8 262 786 
1= i 580 250 1 740 750 

4x 8 720 2880 
3 x 15 135 540 
4x 8 210 420 

+ pefie 5% 

Cubage total 

26 
25 

;: 
92 

t; 

260 
A 

273 
0,273 m3 

Coat de revisnt 

CFA francs 

Bois 0,273 m3 x 18 000 CFA.f 4 932 
T8lee = 33 ffJlea x 450 CFA.f 14 850 
Clous 5 cm B t8le I 1 kg x 200 CFA.f 200 
Cloua 1 kg 1!5 

20 ooo 

PRIXDERE3JIENTD'UNCHANTIER 

(materiaux) 

CFAfrancs 

20 ooc 
5o(Jo 
7 000’ 
2 500 

34 790 

LeecoQtsdee mat&iaux pour l'inetallation d'un chantier artisanal set dono de l'ordre 
de 35 000 CF'A.f. 

L'Btabli eat une partie importante de 1'6quipement requia pour la construction. 

11 n'est pae plue cliffioile de fabriquer un Btabli solide et pratique comme celui dont 
lee deseine et la liete dee mat&iaux euivent que d'en briooler un qui bougera et qu'on devra 
r4pan3r ftiquemment. 
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LIST OF MATERIAL FOR ARTISANAL SRED ----"------.m-------- --.s------- 

Front poet6 
Centra poetcl 
Rear posts 
Roof beame 
Treneveree beam6 
Braaee 
strut0 

No. 

; 

; 
: 

2 

Dimension 

1 l/2" x 3" 
1 l/211 x 3" 
1 l/2" x 3“ 
1 l/2" x 
1 l/2" 

3” 
x 3" 

1" X 6" 
1 l/2" x 3" 

Length 

9’ 
8' 7 1/S,, 
8’ 2 3/8" 
19’ 
23' 
4' 

7 / 3 8" 
5 1 81' 

6' 10 l/2" 

125 naile of 3” 
100 roofing mile of 2" 
33 iron sheete 2' 7 l/2" X 6' 6 3/4" 

Aotual coat -w- 
Timber 
Iron eheetr 
Nail0 

+ $2 loee 

or 

CFA.f. USl) 

4 932 9.73 
14 850 59.40 
,211 
30 ooo 

COST OF ARTISANAL BOATYARD ----- --- -----__I 

(material) 

CFA.f. 

Shed 20 000 
Mould 5 000 
Workbenoh 7 000. 
Planing benoh 2 500 

Total 34 500 

The workbenoh is an important pnrt of the equipment. 

i.26 
-zz 

US% 

80.00 
20.00 
28.00 
10.00 

l‘sB35 

Volume 
(dm3 ) 

26 
25 

s 
92 

2 
Fiz 

13 
255 - 0.373 m3 
116 fbm 

It ie juet aa easy to build a solid and praotioal benoh a8 ahown in the deeign 
a8 making a ehaky one that needs frequent repaire. 
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ETABLI 

LISTE DES MATERIAUX 

'Nombre'Epaisseur 
cm 

Deesue A 3 4 

Cdtie B 4 4 20 380 

Montante C 8 4 20 81 

Boute D 4 4 20 62 

Magonalee E 4 4 20 182 

Largifur Lonvew 
c 

20 400 

cubage total 

Eubage (dm3) 

96 

122 

52 

20 

58 

348 
O'348m3 

CoUt dee math-iaux 

O,35 q 3 B 18 000 CFA.f/m3 - 6 300 CFA.f + clcus de 10 om (22/2 kg) 

Total = 7 000 CFA.f environ 

WORKBENCH -I-- a 
(liet of timber) 

I 
No. Thiolcneee 

Top A 
Sidea B' 
Upright0 C ii 

1 l/2" 
1 l/2" 
1 l/2" 

End planks D 1 l/2" 
Diagonala E 1 l/2" 

I 

Width Length 

13' 1 l/2" 
12' 5 l/7" 

2' 10 5/8" 
2' J/8@' 
6' 

The quantity of timber rewuired ie 0.35 m3 or about 148 board feet. 

Coat of timber and naile ie 7 000 CFA.f. or ~~$28.00. 
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Fig.20 Taeeeau pour arrlter la planohe B raboter 
Fig.20 Butt blook to stop plank when planing 

Fig.22 Rabotage 
Fig.22 Planing 

Fig.21 Planohe butLe contre le taaseau 
Fig.21 Plank etopped against butt bloak 

FQ.23 Etau de dresnage 
Fig.23 Clailp for edge planing 
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Fig.24 Ureesage. Notsr que oetts op8ration 
consiete b raboter la rive de la planche 
Fig.24 Edge planing 

~ig.26 Planohe B dresser coinoee dans 
1'6tau de dressage 
Fig.26 Flank wedged into olamp for edge 
planing 

Fig.25 Serre ‘8 ecier et B alouer les fonde 
Fig.25 Clamp for sawing and nailing bottom planb 

Fig. 27 
1'Btau 
Fig.27 

Noter le coin entre la 
de dreesage 

planche et la m%hoire de 

Note the wedge holding the plank in the olamp 
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Une autra pi800 Importante d'6quipement eat le chevalet. 

11 noua en faudra deux qu'on fabrique eelon lee deeeina et photos qui suivmt. Une 
lists eet incluse pour faciliter l'achat dee mat6riaux. 

CHEVALEZ 

LISTE DESMATERIAUX 

A - Traverse du deseue 

B - Pieda 

i: - Traverse6 

D - Taqueta du baa 

E - Taquete du haut 

Uns pi&x 4 m pour C, D et E 

Une piece 4 q pour A et B 

F - Tige filet&J 

0 - Rondellee 

H -Ecroua 

Nombre Epaieseur Largeur Longueur Total 

1 4 8 lccl 100 

4 4 8 885 356 

2 4 8 90 180 

2 4 8 61 122 

4 4 0 19 78 

8 85m 20 160 

16 $int 6 mu 16 

16 pour tige 5 mm 16 

Note! Tige peut avoir un diami3tre de 5 B 10 nun melon ce qu'on trouve B acheter. Choieir lee 
- Porous et rondelles oorreepondants. 

A useful though not essential pieoe of equipment is the ea\,f;orae. 

Make two of these following the design nnd photogrnphe. 

SAWHORSE ---_I- 

No. 
c 

A Upper orosabeam 
B Legs : 
C Lower oroesbeafn 3 
D Lower brace 
E Upper braoe 
F Threaded rod i 
Cl Washers 16 
H Nute 16 

. 
Combination of timber --- - ----- 

For A, B 1 beam 13' 1 1/2@l 
For C, D, E 1 beam 13' 1 l/2" 

ThiOblOEll 

1 l/2" 
1 l/2" 
1 l/2" 
1 l/2" 
1 1/2w 
l/4” 

for above 

7' 11"' 
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PIED 
,, +LEC 

CHEVAI,ET 
SAWHORSE 

TAC)lWT DU tIAUT 
UI’PER t3MCE 

TRAVERSE 
LOWER (‘ROSS 
REAM 

1000 mm --.._- 3’ 3,eu -- - _ _._. - -- .-. 3 --- -1 

TRAVEIISE DU DESSUS 
’ 2 UPPER CROSS REAM 

I , -. 
l F -. --- -u B .I� 

+. --. -_.-- _-~- 900 mm 35 ,,,6” _______._ -..- . .._-. . ..- -i 

e.fsbvre km- 
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Pig.28 
Fig.30 La tige filet&e trave 
taqueta et la traverse du ha 
Fig.30 The threaded rod or08 
upper braae and upper oroesb 

Fig. 29 

Fig.31 L'ar;:remblage par rondelles et 6crouo 
Fig.31 Asnembly by nute and washers 
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D’autree piece8 d’lquipement tsont: 

(a) La preeee dont l’uesge eat illuatrd dane la pose des for@. 

(b) La dgle plate pour 1’6querrage du bouchain et 1 ‘alignement den joints. 

(0) La caiese Q 010~ pour &fiter de toujoure chercher dee clous. 

(leo deeoins de cos p&es d@Bquiporncnt fiwren-t 3 la page suimnte). 

Fig.32 La oaiase H 010~s 
Fig.32 The nail box 

Other pieoee of equipment, for whioh design8 are ehown on the next page, are: 

a) A clamp (ohown in use during bottom pl~urking in Fig. 25). 

b) A wooden straightedge for faking the chine and alignment of plnnking joikl’cg, 

o) A nail box. 

GIFA/OP 2 
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REGLE PLATE 
WOODEN STRAIGYTEDGE 

L_______? ‘F b---- - ._---.--- - y& -.. -. .- - - 

PRESSE 
CL,AMP 

NAIL BOX 
CAISSE A CLOUS 
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L'gtabli de rabotage sert B raboter et & dresser lee planohee brute6 de eciage. I1 aura 
une largeur de 40 B 50 cm et une hauteur de 70 A 80 cm selon le physique du charpentier. 

Pour dreeeer lee planches de moins de 15 cm on mettra dee oalee dane la m&choire dee 
Btaux. 

11 eet ngcesaaire d'avoir un btau de dreseage fix6 aur chaque montant court (eoit troie) 
afin de bien tenir lee planches longues. 

Montant6 oourte 
Montante 

Ferme 
Traverses 
Diagonalee 
Etaux 

Planohes 

Co% dee materiaux 

0,13 m3 x 18 000 CFA.f 
1 kg oloue 

ETABLI DE DWSSAGE 

LISTE DES MATWIAUX 

Nombre Dimensione Longueur 

3 t:: ii loo 
1 240 
1 230 
1 215 

: 4x 4% 8 8 580 45 

: 4x 3 x 15 8 260 30 
3 
2 3 x 15 

CFA franos 

2 340 
160 

2 500 

Total 

:g) 
230 685 

215 1 
580 
135 
520 

1 000 

Cubage (dm3) 

10 

22 

19 
4 

23 

7 

-$s 
13010,13 m3 

The plening benah is used to plane rough-eawn planks. It should be 1' 4” to 1' 7” 
wide and 2' 3” to 2' 7” high, depending on the height of the boatbuilder. 

Hhen edge-planing plank8 of lees than l/7', shims should be inserted in the benoh olampe. 

Three benoh olempe ehould be fitted - one on eeoh upright - in order to hold the longer 
planka tight. 

PLANING BENCH -----m--_ --. 

Short uprights 
Long uprights 
Long uprighte 
Long uprights 
Rafter 
Croaebeame 
Diagonalo 
Clamps 
Top planb 

No. Dimension Length 

1 l/2" x 3" 
1 l/2" x 3” 
1 l/?" x 3w 
1 l/2" x 3” 
1 l/7" x 3,, 
1 l/2" x 3" 
1 l/4" x 6" 
1 l/T" x 3” 
1 l/4" x 6" 

3 
1 
1 
1 
1 
3 
2 
1 
2 

3 ' 3 3/811 
7’ 10 1 2" 
7’ 6 1 / 2" 
7’ 5/a” 

;?'61, 

17' 3/4" 
6' 10 l/7" 
16' 4 3/4" 

The oost of this material is about 2 500 CFA.f. or US$lO.OO. 



ETABLI(RABGTAGE & DRESSAGE) 
PLANING BENCH 

ETAU DE DRESSAGE 
BENCH CLAMP 

Echelle 
SCple l/2 

40 cm 
- I5 IL?” i 

TAPUET (RABOTAGE) 
BUTT BLOCK 

I 
CL 
c 

I 

\ 

q- locm 
4” , 1 T 

’ 4ocm 

P; 
Is I’ 

sop I 
I2 : 

\ PUVCWE A DRESSER 
PLANK FOR EDGE PLANMG 

DMGONALE DMGONALE 
DLIGONAL 

\ 

- 
i------ 

-. __ .- 
.‘-//--- -- 

e- ‘------- 

COIN 

/ 

/ WEDGE 

ENTRETOISE 
STUD 
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Fig.33 La caisse QmatBriauxeert Bentreposerlea outile, 
la quincaillerie et les produits d’&tanch6it&. Cette 
caiese eat aouvent d4pos& B l’exthrieur du hanger afin 
de lib&w ae dernier. Ces caiasee sont d'anciena 
"aontainere" et,& cause de leurs fermertures et deleure 
poide Blev&, offzwnt une bonne e&xrit6, ainsi qu'une 
protection conk-3 les Ql~ments 

Fig.33 The tool box ie used to etore tools, hardware 
end putty. This box is best left outside the shed. 
Former oontainers are most suitable as they offer pro- 
tection against the elements 

Fig.34 Iibgle plate 
Pig. 34 Wooden 0 t raightedge 
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LISTE D’OUTILLAGE 

Indispensable Indispensable 

Soie 60 cm Soie 60 cm 
Tiers Tiers - point - point 
Marteau Marteau 
Equerre 25 cm Equerre 25 cm 
Tenaille 19 om Tenaille 19 om 
mtre mtre 
Crayon Crayon 
Rabot Rabot 
Pierre B huile Pierre B huile 
Cieeaux B boie largeur 3 cm Cieeaux B boie largeur 3 cm 
Vilebrequin Vilebrequin 
M&he A bois 5 mm M&he A bois 5 mm 
M&he A boie 20 unn M&he A boie 20 unn 
Fraiee Fraiee 
MQohe de tournevie MQohe de tournevie 
3 serve-jointe ouverture 60 cm 3 serve-jointe ouverture 60 cm 
Preese-oarroesier 20 cm Preese-oarroesier 20 cm 
Varlope ou riflard Varlope ou riflard 
Trusquin Trusquin 
Lime Q bois (1 cbt6 rend, 1 cot6 plat ) Lime Q bois (1 cbt6 rend, 1 cot6 plat ) 
Fer A calfater (un creux) Fer A calfater (un creux) 
Scie A chantourner Scie A chantourner 

Facultatif Facultatif 

Chaeee-pointe Chaeee-pointe 
Baatringue Baatringue 
Pince B Bcartement Pince B Bcartement 

On devra fabriquer pluaieure coins ayant une longueur de 20 cm et une hauteur de 3 cm. On devra fabriquer plusieure coins ayant une longueur de 20 cm et une hauteur de 3 cm. 

Afin de faciliter le transport d’une pirogue eoit du ohantier au camion ou jusqu’au Afin de faciliter le transport d’une pirogue eoit du ohantier au camion ou jusqu’au 
bord du laa, on aura intdr6t B construire une remorque. bord du lao, on aura intdr6t B construire une remorque. 

Lee plane et photoa qui euivent indiquent la faton de e’y prendre. Lee plane et photoa qui euivent indiquent la faton de e’y prendre. 

Le bateau est fix6 au chariot par dee cordea partant dee anneaux et attacheee aux Le bateau est fix6 au chariot par dee cordea partant dee anneaux et attacheee aux 
membruree . membruree . En croiaant lee cordee on obtiendra une rigidit axiale plus grande. En croiaant lee cordee on obtiendra une rigidit axiale plus grande. 
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!NlOLS LIST -I--- 

Indispensable 

Croeaout eaw 24" 
Tri,angular file 6" 
hmmer 16 oz 
Square 12" 
Carpenter'e pinoere 7 l/2" 
Maaeuring tape 
Penoil 
Jeokplane 
Oil stone 
Wood ohieel 1 l/4” 
Ratohet braoe 
Steel boring bit 3 16" 
Wood boring bit 3 / 4” 
Counteroink bit 
Sorewdriver bit 
3 sliding clamps, 24" opening 
C-clamp 8n 
Jointer plane 
Marking gauge 
12" half-round bastard wood rnep 
Caulking iron 
Keyhole eaw 

Optional 

Flathead punoh 
Spokeshave 
Saw-set plierta 

A number of hardwood wedgee 8" long and 1 l/4." thick, tapering to a thin edge. 

A small trailer to treneport oenoe~ from yard to truok, to the lake, eto. Deeigne 
end photograph6 ehow how to build euoh a trailer. 

The oenoe ie fixed to the trailer with oablee etarting from the ring6 of the trailer 
end tied to the frRmee of the aanoe. Greater axial rigidity ie aohieved by aroeeing aablee 
over the boat. 
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. 

CHARIOT IJE TRANSPORT 
CANOE TRAII.ER 

ORGANISA'I'ION LU CRANTIER 

CHEVRDN 8 ). 8 I 80 cm 
IJI’N 100 mm Wool) IIEAM 3”n 3”, 30” 
(‘HANNEIL. IRON 

IllNC d I I/?’ 
IRON non l/d 

(‘OII!JSINET 
ItOl.l.Ell IlF:AlUNC: ------ _ 

‘. SEI.ON LONGllEIlll IH, COIJJ3SINET 
.--~. A(‘CORlHNC; TO REAIIING LENGTH 

FACE 
FRONT VIEW 

_- - -- I)IJVI?RTIIIIK SRI.ON I.AIMEIJII DE ROllE 

,=-- OPENING A~‘CO,lIMNG TO WHEEL WImlI 
,.’ 

~:NCO~‘IIE 3 II 0 Cl” 1” 
/ 

All C’F.NT”E ,>,I I 
(‘IIIWIWN 

NOTC’II J t/e” I 3 I/8” (‘1IEVHON 
.f AT ClSNTIlE --WOOD REAM 

OF IIRAM /-------- 

_.---. POLK 5mm 

IllON PIeATE l/4” 

CrXMINC:T IIE nROIlETTE 
-- WHEEI.I3AAR~IW IIEARING 

ROIlI? IIE Ill?OIlETTE 
_ - ~----WlIEEI.nARRr~W WlI15EI. 
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Fig.35 Ici on a utilis6 de petite UFN plutat que la tale de 

5mm 
Fig.35 Rere small ahannel iron8 were ueed instead of the 
l/4" iron plate 

Fig.36 Ce chariot est Qquipe d'un guidon qui faoilite la 
manoeuvre 
Fig.36 This trailer ie equipped with a drawbar for easy 
manoeuvering 



CIFA/OP 2 

Fig.37 Le guidon devrait e^tre reli.6 aux eneemblee par une 
traverse pour 6viter des fatigues au joint du guidon+3 
Fig.37 The drawbar should be oonneoted to the trailer with 
strute to avoid fatigue at the drawbar joint 

OHGANISATION Ill CHANTIER 

Fig.39 

Fig.39 

La facon de transporter 

How to oarry the oanoe 

Fig.38 Chariot fix6 au bateau 
Fig.38 Canoe tied to the trailer 
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ENSEMBLE MONTANTS DU CENTRE 
CENTRAL UPRIGHTS ASSEMRLY 

Erhclle ,,,() 
Srale 

PLANCHE DE MONTANT 
CROSS PLANK 

PLANCHE LONGITUDINALE 
CENTRAL PLANK 

_ 

-..- 

- -. 

1 
1 

I , _ :_ 

A’ 
/’ 

,/’ _* _Y.’ 

-, I - I- ‘,,- 
b 
/ (,” i : , .._ _ _ 

2cm 

MONTANTS DROITS 
UPRIGHTS 

._ 52cm 
I’ 9 vs”-‘ 

I -). _ -------- __ 
IiYh 

I I 
I ‘1,. 
J, ,‘.‘: 
‘i , 2’ 

4cm 
I S/16” 
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~JOINT DE LONtiERONS 
JlUNNER .IOINT 

Ertlelle ,,75 
Srale 

BOULONS ltw 12 I 170 mm 

WMD noLTs ,y2” I 6 3/v 
I 2cm 3J4” 

-- L 
I l 

I- 
__.. -- ._._.._.. .-__--~ 96 cm 

flw” -4 

VUF: UU DESSUS 

PLAN VIEW 2 cly s/4” 

Le deasin %hansie” donne une vu8 g6n6rale du chassis. Lee dimensions dee diff6rentes 
pi6cee sont epcifi6ss sur lee autree deasirm et la liete des mat6riaux. 

Lee longerone (partie A du dessin “montante du cent&*) ont 8 cm d’dpaieoeur, 16 cm de 
largeur et 5,80 m de longueur. On devra choiBir ces pi&es dane du boie droit. Si la 
longueur de 5,80 m n’est pas disponible on devra joindre deux pieces selon le dessin “joint 
de longerore”. Sur ce point noter le decalage dee boulons. Lee deux longerone seront 6cart6s 
de 52 cm, et joints per lea 6 traverses de 4 cm x 8 cm (partie B) “montante du centre” selon 
lee dietances du deeRin %haesis” avec dee clous de 10 cm. 

The drawing “KOBBCU I Hould” gives a genernl view, while detailed specification0 appear on 
the other drawings end lists of materials. 

The runners (Part A of drawing 
a length of 19'. 

@‘Central Uprights Assembly”) cre 3 l/8" X 6 l/4" end have 
They should be choeen from straight stook. If this length is not avail- 

able in one pieoe, a joint should be made according to the drawing “Runner joint”. Note the 
staggering of bolts. Spaaing between the runners is 1’ 8 3/4". The runneru are joined by 
six croesbesma of 1 l/2” X Y, using 4" nails. 
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Fig.40 On verifiera la ligne droite horizontale en 
tirant un cordeau B 1’arBte des longerons 

Fig.40 Check the straight horizontal line by pulling a oord 
against the outeide edge of the runners 

Fig.41 On pAperera 4 montante 4 x 8 x 85 am (partie C) 
(deBBin “montanta du oentre”), 2 plenahes de wontant 
(partie C), qu’on aflnemblera pour obtenir la partie 

Fig.42 On prendra noin de v6rifier le 
niveau nur lea traverses et de caler 

central9 du ahaasia 
Fig.41 Prepare four uprighto of 1’/2”x 3”~ 2(9y2” and 

lee longerone ot nQcessaire 
Fig.42 Check the level on the croBf+ 

two croseplanks and awemble them at the onntre of the 
mould 

beam and shim the runners where noc- 
essary 
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Fig.43 On v&ifiera la ligne ?roite 
verticale des longerons en tirant un 
oordeau sur le c8t6 dea longerone 

Fig.43 Cheok the vertionl straight line 
with a aord againet the sidee of the 
runnerf3 

Fig.44 Lee montanto aeront 010&o nontre 10s traversea en 
faiaant bien attention ‘a loe plaoer du 6th doe trnvereee 
donnant vere lee extr6mit6o du chassis. Voir deeoin “chasflis” 
Fig.44 The uprights are nailed to the oroeabeame. Attentj.on 
should be paid to plaoing the upright8 on the side of the 
croeobeams toward the end of the q ould 

Fig.45 Afin que les montante soient 
d’Bquerreavecleslongerons,v6rifier 
avec une grande Bquerre de maTon 

Fig.45 Cheok the right angle of the up- 
rights with a large oarpenter’s errume 



Fig.46 Aveo la me^me &querre v&ifier l’angle droit doe 
montan ts en poeant l’bquerre cur lee traverse6 
Fig. 46 Cheok right angle of the uprights with the same 
oquare on the orosebeame 

- 43 - CONSTRUCTION IXI CHASSIS 

Fig.48 On fixera ensuite lee piede de8 
montants aux longerone, par deux oloue 
de 10 om B chaque pied 
Fig.48 The uprights are then nailed to 
the runners with two 4” nails each 

Fig.47 On fixera dee axo-boutante entre lee montanta 
et lea longerone afin que les montants restent A 
1 ‘Qquerre 
Fig.47 Struts are fixed to the uprighte and runne,re 
to ensure that the uprights remain equare 
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131mm 

5 IA” 

I 
722 mm 

2’ 4 I/2” 

I.- 

t- 39mm 

I l/2” - 

MONTANTS OBLIQUES DES BOIJTS 

END POSTS 

MONTANTS ODLIQIJES 
POSTS 

Erhelle 
Scalr I/i?5 

i 
TAQUETS DE MONTANTS 
OnLlQlmS 3 cm EPA6 

LONCXT[JDINALE 4,~ 

CHASSIS KOSSOU I 
KOSSOlJ I MO1lI.D 

r. lefebvrc fao 
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ANGLE DE TETE DES 
MONTANTS ORLIQIIES 

TOP ANGLE 
OF END POSTS 

CON;i'i'liUCl'IOM DU CHASSIS 

DETAIL DES PORTE ETRAVES 
STEM SUPPORT DETAILS 

PORTE ETIIAVE 
STEM S1II’PORf 

t4 --. 61tm - 

2’ 2 3/s” 

CRASSIS KOSSOU I 
KOSSOIJ 1 MOULD 

.L lefebure. .fact- 
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Fig.49 On pr6parera les montante obliques et lee taquete F du 
dessin “montants obliques”. On 18s assemblera sur 1’6tabli 
aptis s’e^tre assur6 d’un hoart de 52 om entre les parties ex- 
tkieuree du baa dee q ontants. On fabriquera lea porte-6traves 
selon le deeein et on ooupera la tgte de l’ensemble montante 
obliques selon le dessin “d&tail dee Porte-btraveel’ 
Fig.49 Prepare the end poet8 and plates according to drawing 
“End posts”. Assemble them on the benoh making sure that the 
spread of the posts is 1’ 3/&l. Mount stem supports and cut 
the head of end posts aocording to the angle speoified in the 
drawing 

Fig.50 On fixera temporairement les mon- 
tants obliques contre l’extr6mit.6 des 
traverses avant 
Fig.50 Taok end paste onto the end oross- 
beame 

Fig.51 f,‘x-xmrer que le dest:ous des montants obliques 
correspond aveo le dessous doe loneerons 
Fi,yB51 Chaok that the end post.s are flush with the under- 
side of the runnera 
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Pig.52 Mesurer le centre de6 traverse8 
avant. Y faire correspondre le centm du 
portadtravs 
Fi~.52 Mark the centm of the end oroas 
braoe 

Fig.54 Pour Grifier la position 
d’iquerre des montante oblique8 tlrer un 
fil ‘a plomb partant de la tdte dd montant 
oblique. Le fil B plomb doit tomber le 
long de la traverse 
Fig.54 To oheok the vertical equare of 
the end poets, use a plumb bob from the 
top of the end poste. The plumb bob must 
fall against the aide of the crossbeam 

Fig. 53 Fixer aver 2 clous de 8 cm 
FiR.53 Faeten with two 3” nail6 
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Fig.55 L’ennemblc p&cent.ora cet aapeot 
Pirr.55 The unit Rhould look like th!n 

Fig.57 Fixer la planche longitudinale H 
contre le deeoous des taquets de montanta 
obliquebl et contre le dessous des plenahea 
de montant 
Vie.57 Fasten the central plnnk Co the 
underside of the plate at the end posta 
end to the underside of the central orosa- 
planks 

Fig.56 



CONSTRUCTION W CHASSIS 

Fig.58 

Fig.59 Avec un clou plant4 sur le 
centm deo Porte-Qtraves, tirer u.n 
cordeau 

Fig.59 Tack nails into oentre of the 
top of the end poeta and pull R line 

Pig.60 Le oordeau doit tomber sur la ligne 
d’axe des planches ie montants. Frendm 
soin de pincer le cordeau afin de s’assumr 
qu’il est vraiment droit 
Fig.60 The line must fall on the centre 
mark of the croesplanks. Snap the line to 
make sure that it is straight 

Si le cordeau ne tombe pas sur le centre dee planohee 
de montant on vSrifiera: 

(a) 1 ‘Qquerrage des montants du oentre en appuyant 
8ur lea traverses; 

(b) fil ‘a plomb tire du oentm des porte4travee cor- 
respondant au aentre de la traverse. 

On effectuera alors lee ajuetemente requis. On fixera 
ensuite lee montants obliques sur lea traverse6 et lea 
longerone. 

If the line does not fall on the centre mark of the 
orossplanks, oheok: 

(a) square of the central uprights using crossbeams as 
a base; 

(b) plumb bob from nail at end posts should fall on 
centre of corresponding cronsbe‘am. 

Make required adjustmnnts, then fix tho end posts to 
crossbeams and runners. 
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Fig.61 La position d’Qquerre des planchee de montant se 
vdrifie en masurant du coin d’une planche au coinoppoe6 
de 1 ‘autre planche 

Fig.61 The square of the oroseplanks is checked by measur- 
ing from the corner of one plank to the orosa corner of 
the opposite plank 

~ie.62 Cette meeure doit gtre la m8me Q 2 mm px-4~ lomque 
faite aux deux autree coins des planches 

~ig.62 When measuring the other two cornera of the plunks, 
measure0 must be the fame within l/l611 

CIFA/OP 7 

Fig.63 Si cette mesure n’est pea la mame 
dam lea deux eens, on devra pousser ou 
tirer sur les plenchee jusqu’8 ce que 
lee deux mesurea en X noient pareillee. 

On tient aloes les planches en position 
avec dea arc-boutanta 

Fig.63 If measures are not the eeme, push 
or pull pl‘enks until they tally. Hold 
planks in position with struts aa shown 
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Fig.64 A 4 cm de chaque c8td du centm des planches de 
montants on clouera dee taquets d6paeeant de 2 cm 

Fi~.64 At 1 l/2” on each side of centre marks on the arose- 
pl&e, faeteh oleate protruding j/4” 

Fic.65 Sur les portedtraves H environ 
80 cm du deesue, on q arquera le centm 
de la largeur pour noue q ervir de mpbre 
lore de la pose de8 titraves 
Fig.65 Mark the centre of the stem sup- 
Forte at 2’ 7 l/2” from the top to have 
a reference when installing the ntema 

CONSTRUCTION DU CHAS:iIS 

Fig.66 Marquer le centre des porte- 
&raves 

Fig.66 M;Irk the oentm at the top of 
stem support0 

Fig.67 Ainsi que le centre des planches de montant 

Fig.67 Milrk off centme of crosspl~nke 
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si le chassis doit &xe install6 ailleurs, on verra A ce qu’il soit alors pus6 sur un 
sol plat. Avant de s’en servir on verifiera son alignement par un cordeau ti& du centm 

des Porte-& raves. Si le cordeau ne correspond pas aux centres des planches de membrure, on 
devra caler leo longerons aux endroits ou le sol eat has. On vt?rifiera la ligne droite des 
longerone avec un cordeau dessus et du long de ces derniers. 

LISTE DES MATERIAUX - CHASSIS KOSSOU I 

Nom des pikes 
Rbf. du Nombrc 

Plan 
“ye&y 9 t;-y- z;y T;t& 

QJw- 

Longerone A 2 8 16 575 llt50 0,147 200 

Travemes B 6 4 8 68 4,8o 013 056 

Montants droit du centre c 4 4 8 90 3,6o oil 520 

Montants obliquee D 4 4 8 90 3,60 011 520 

Porte-&raves E 2 4 8 95 I,90 006 080 

Taquets montants obliques F 2 3 22 20 o,40 002 640 

Planches de montant a 2 3 22 80 1,60 010 560 

Planche longitudinale ?I 1 3 20 445 4,45 026 700 

0,229 276 

+ lU$ 0,022 927 

Total 0,252 203 

LISTE ACHAT DE BOIS 

4x8x4,lOm -B 

4x8x4m =D 

4 x 8 x j,60 m =C 

4x8x2m -E 

8 x I6 x 5,75 m = 2 foie - A 

3 x 20 x 4,50 m -Ii 

3 x22x 2,00m =G+F 

COUP APf'ROXIMATIF DES MATERIAUX - 5 000 CFA france 

Main-d'oeuvre I 16 heures/hotnme 

CLOUS NOMBRE -- 
10 cm 80 

8 cm 60 

7cm 10 

6 cm 40 
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If the mould hRe.to be moved, the new site should have level ground. Before using the 
mould oheok the alignment with a line drawn from the centre of the &em supporte. A line 
should also be pulled along the top and eides of the runners. Shims and poste should be 
usbd to straighten the runners if necessary. 

KOSSOU I MOULD -a-..* 

Runners 
Croeebeame 
Central upright6 
End poet.6 
Stem supports 
Platee 
Croesplanke 
Central plank 

ist of -- 
No. 

- ---- - 

: 

1 
2 
2 
2 
1 

zterial) 

hickness 
.-- 

3 l/8" 
1 l/2" 
1 l/7" 
1 l/2" 
1 l/2" 
1 l/4” 
1 l/4” 
1 l/4" 

Total quentit$ of wood ie 0.25 rnj or 106 board feet. 
I 

TIMBER PURCHASING LIST -----------.------- 

B 
D 
C 

A" (=I 
H 
(I-F 

Width 

6 l/4” 
3 1/8” 
3 l/8” 
3 l/8” 
3 l/8" 
8 5/8” 
8 5/8” 
7 7/8” 

1 1/2" x 3 l/8” x 13’ 6” 
1 l/7** x 3 x 
1 I/2" 

l/8” 13’ 1 l/7" 
x 3 x 

L I/?** 
l/8" 11' 9 5 8” 

x 3 x 
3 l/S” 

l/8’* 
l/4” 

6’ 6 3 / 4” 
x 6 X 

1 l/4" x 
i/4” 

7 7/a” x 14’ 9 1 8" 
i x 8 5/8” x 

18’ 10 / 3 8” 

6 * 6 3 4” 

Length 

18’ 10 3 8” 
/ 2’ 2 3 4” 

2’ 11 3/8” 

7 
2’ 11 3 8” 

/ 3’ 1 1 2" 
7 7/8” 2’ 7 l/2" 

14' 7 l/8" 

NAILS ----- 

80 of 4” 
60 of 3” 
10 of 2 3/4” 
40 of 2 l/4” 

Coet of materials ie abcut 5 (-IQp CFA.f. or USS70.00. 
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MEMBRURES 
FRAMES 

CIFA/OP 2 

TRAVERSE DIJ IIAUT 
UPPER IIRACE 

t------------- 
910mm 

2’ II 3#4# - ---- -- ---+ 3 

I MEMI3RURE ASSEMRLEE 
ASSEMRLEI> FRAME 

i-i 

----- lO2b mm 
3’ 4, I/0’ 

____-___- 
--I 

COTES 
L..... 

+- - ---__ 750 mm ’ ______ 

2’ 5 I/2” 

1 

--I 

TAAVEIISE “I, RAB 
L.OWER nnwx 

EchP”c l/75 smllr 

+-- .-_ .- _..__._. -.-----_. _ ‘J&Y” ____ 
FFJ & 

-;I, mb ------. ---I -.~-.-..-- 160 ““” --- .- . 
2 6 l/4 

- ----- + C-f 
22 mm 

r/0” r/0” 

22mm 

r/e” 



GABARIT DE MEMBRURES 
FRAMES PATTERN 

Echelle ,,,o 
Scale 

f 

I 

60 cm 
I’ II 5la’ 

22lrm 
r-- -- ---------~-\-- 
\ 

------_ jB7 

s5A’ 3 

t 

L ----_-- - ------ 

\\, V.-+&k2 

‘--f -_------ \’ B 

4 
c-- 

-, ’ 
---l ‘, D 

c 

5vB 
il 

v ’ 
,’ I 

\* l,W 
: 

N. B. 

CONTREPLAQUE 11601124 cm 

PLYWOOD 3/e” x 24”r 40” 

6r6rS’J cm 

2 Vb’r3 iAn: (76/B’ 

COTE DE MEMBRURE 
FRAME SIDE 

TRAVERSEDUWLJT 
UPPER BRACE 

TIUVERSE DU BAS 
LOWER BRACE 

br6r66cm 
2 v4a’ I 3 r/e” I 2’ 2 v4” 

i 

i 

LES PIECES A.B.C, NE 
FONT PAS PARTIE 
DU GAaARlT 

N. 8. 
A.B.C. ARE NOT 
PART OF THE 
PA’ITERN 

COUPE EN AXE 
SECTION VlEW 

I 
s 
I 
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CABARI ‘I’ IJB MWBRU NE:; 
FRAME I’A’I”TI1;RN 

Pig.68 Dnrrs du contreplaqu6 marin ou exterieur de 5 mm on decoupera lee gabarits A, 
B, C, selon le dessin “membrures”. Ceux-ci nerviront B t.Iqacer les bois dss membrures. 
A une extrbmit6 d’un gabarit de traverse A ou B on percera des trous de 5 run selon le 
deesln “troue de vi#, 00 qui servira ‘a marquer lo perl;age des via. 

SW un oontreplaqu6 ext6riour de 60 x 124 cm 6paiRseur 10 mm on tracera la membrure 
eelon le dessin “membrures” en commenpant par l’axe central. 

On preparera les boie 11, E, D, F tin deesin “eabarit de membruree” qu’on clouera au 
oontreplaq& selon oe m8me deesin. 

API-&B que lea bois auront 6t6s point66 au oontreplCaqu6 du c8t6 track, on devra retourner 
le oontreplaqui? pour y traverser des olous dnna lee bois. 

Fig.68 A piece of 1/4l@ marine or exterior plywood is used to cut out the patterns A, B, 
C according to the dceign “r’rames”. These are uned to traoe the frame parts. At the 
end of the patterns A or B drill j/16” holes according to the design “Frame screws”. 
Thie will be used to mark the oxact pLiLce of the screw holes. 

On a piece of 3/O or l/2” m:trine or exterior plywood 21)” X 48”, trace the frame utnrting 
with the axie line. 

Parta II, E, D, Y Qf drawing ~~l~‘rame patterrl” rho*llfl be nniled to the plywood aocording to 
the same drawing. After they have been ti\cked on the drawn side of the pattern, turn 
round 811d nail parts If, ISI, D, F from thn other side of the plywood to ensure solid 
faetening. 
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VlS DE MEMARURES 
~----- FRAME SCREWS 

GAIIARIT DE I’ERC’AGL? 
,,I3 TROUS DE VIS 

C’>Tki G,tANnEll,t NATI’RE 
SIIX 

, -,. 

FUI.1. SlZE 
PATTERN OF 
FIUMF; IlItIL.I.ING 

- -- -- 

\ 

2cm 

3/Q” 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

7-e 

\ 

2 cm -- 
A 

\A. 3/q” \ 

2 cm \ 
3/d 

\ 

‘TRAVERSE nrr llAS 
~.nwwf rum-E 

Fig.69 ‘Praaer quatro cBtGn, c deux trnvc:rsos 
du haut A ct deux travorsee du has B avsc lcs 
gabarits de tragsge 
Fig.69 Trace four sides, two upper bmcea and 
two lower braoes ueing the tracing patterns 

Fit:. 70 
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Fig.71 Assembler les parties de membrure dans le gabaht 

Fig.71 Place frame parts in the pattern 

Fig.73 Perter les trous da 4 cm de prcY I;ldelrr 
avec un foret de 4 mm ou awn un (-‘I ., uont la 
point9 a 6th aplatie ‘a cI ite l;.rgeur. Laisser 
le foret d6passer de 4 am du vilebrequin 
Fig.73 Drill 5 y2” holes 1’/2” d,eep either with 
a regular bit or a nail flattened to proper 
width. Let the bit protrude 1’/2” from the drill 

Fig.72 Coincer les deux traverses par un bloo et un coin. Taper 
doucement sur lee bouts de ci%s de membrures pour s’assurer 
qu’ils buttent oontre le gabarit. Aveo le gabarit trou6 de tra- 
verse8 marquer les trous de vis sur ohsque traverse 
Fig.72 Tighten the two braoes with a block and wedge. Tap lightly 
on upper ends of frnme sides to ensure that bottom edges touch 
pattern blooke. Mark screw holes on both braces with pattern 

Fig.74 Avec une fraire ou un gros foret, frn 
reoevoir la tgte de vin 
Fig.74 ‘Aith a oountersink bit or large drill 
holes to lodge the screw heads 
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Fabrication des membruree 

Fig.75 Protter le filetege des via avso du 
savon pour faciliter le vissege 
Fig.75 Rub acrew threads with soap for easy 
RCl-C3WiIlg 

Fig.77 Installer lea membrures B cheval sur 
les planches de montante de fapon ‘a ce que 
lee traverses touchent la face des planchee 
et que les &tOs des membrures embarquent 
sur les &t&s des plenches. Les traverses 
doivent donner vers le oentre de la pirogue. 
Vgrifier que la traverse du bas de la mem- 
brure soit partout tS l’Qgalit6 du dessus de 
la planche de montant 

Fig.77 lnstall frames on the orossplankn 
so that the frame brscee face the croes- 
planks and frame sides lie on the ends of 
crossplenks. Frame braoes should faoe 
the oentre of the Canoe. Cheok that lower 
brace is flush with top of the oroasplanks 

I%.76 Visser de preference aveo une m&he de tournetis 
dens un vilebrequin 
Fig.76 It is best to screw with a screwdriver bit set 
in a hand drill 
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Fig.78 Comme lee ciMs de la membrure eont appuy6s B 
fond sur lee plsnohes de montant lee membrures sont 
centr6s automatiquement 
pig.78 Sinoe the frame sides are tight against the ends 
of the aroseplanks, frames are automatically aentred 

CIFA/OP 2 

Fig.79 Fixer temporairement en olouant la traverse Fig.80 Remarquer que les c8tBs des membrures donnent 
du bee oontre la planche. Laieser lea t&es de clous vers les bouts de la pirogue et lee traverses fmr b 
ddpaseer de quelsues centimgtres centre 

Fig.79 Fasten temporarily by nailing the braoea to the Fig.83 Note that the sides of the framea ara facing 

crossplanks. Let nail hoade protrude at least l/Y the ends of the aanoe whereas the braoes facie centI% 
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Fig.81 Dana un contreplaque6 de 5 mm 
ddcouper un car1-6 de 20 cm de c&B. 

Tracer une ligne centrale et triangle 
eelon deaain “gabarit d’&rave”. 

Mcouper ce triangle avec un oiaeau 
B boie en faiaant attention B Maser 
une rive droite et nette B l’int4rieur 
du triangle 

~ig.81 cut a square of 8” aides from 
l/4” plywood. 

Traoe axis and triengle aooording to 
stem pattern design. 

Cut out with a wood chisel, taking owe 
to leave a olean, straight line at the 
inside of the triangle 
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OABARIT D’EYI’RAVFS 

CONSTRUCTION DE LA PIROGUE 
Fabrication dea Btravea 

Fig.82 A la base du tri,...y;le fixer un boia de 
2,5 x 5 x 20 cm 

Fig.82 Fatden a &oak of l” X 7” x 8” at the base 
of this triangle 
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cm/oQ 2 

GRANDEUR NATURE 
DU TRIANGLE A TAILLER 
PULL SIZE OF TRUNDLE ‘. 
TO CUT OUT L 

LA PARTIE HI~CHUREE 
REPREBENTE L’ETRAVE FlNlE 
THE DOPTED LINE SROWB 
THE FlNl!JRED SFEW 

DECOUPE DU TRIANGLE 
DAN8 LE CONTREPLAQUE 
TRIANOLE CUT OUT 
IN PLYWOOD 

GADARIT D’ETRAVE 
STEM PATTERN 

A 
I 

/ \ 

I 

125 mm 
4 r/e” 20em 

0” 

j& ------- _.. _-- 2Ocm R” __-_. .__----_- 4 
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Fabrioation dea 6travea 

Fig.83 Apr’ea avoir dresa6 lea bois d’rjtravo ilu dimensions 
6 x 9 x 80 cm, appliquer le gabarit aur lea bouts du boia 

Fig.83 After planing stem timbers to size 2 J/8” X 3 l/P X 
2’ 7 l/2”, hold pattern against timber ends 

Fig.84 et tracer aux deux bouts 

Fig.84 and trnoe at both ends 
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- 64 - CIFA/OP 2 

Fig.85 Aveo un treequin paxtir de l’endroit ok 
a’arrtte le trqage du gabarit et tracer oette 
ligne tout du long cur le deeaua des boia 
Fig.85 With a marking gauge etart from the pat- 
tern marka and trace all along top of timber 

Fig.87 Raboter lea partiee extdrieures aux 
marquee de truaquin. 

Etrave finie 

Deux Qtravea seront requiaea par pirogue 

Fig.87 Plane the timber until the mnrka are 
reaohed. Photo shows the atem ready to in- 
stall. Two sterna are required for each oanoe 

Fig.86 PGLW r:;Ai.ntenfr le boi8 durant le rabotage la olouer 
en obli4&J aux ext&mit&J riontre lo oi% de 1’8tabli 
Fig.86 To hold timbe:> dj~ring planing, ecigu-nail it to the 
sidea of the workbench 
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hoea de la oarlingue et dee cjtravee 

Fig.88 La oarlingue doit d6passer de quelquee oenti- 
m&tree de chaque Porte-ktrave; on la 01oue temporaire- 
ment dans le taquet de montants obliques aptis avoir 
vkrifi6 son alignement aveo le porte-Qtrave 
Fig.88 The inner keel must extend a little beyond 
eaoh stem support. After checking its alignment with 
the stem support, tack it temporarily to the plate of 
the end poets 

Fig.YO On marquera l’endroit de coupa en 
tenant une Bquerre sur le pox%-itrave 

Fig,,90 Traoe the cut by holding a scl‘l!.~re 
against the stem support 

Fig.89 On fixera la oarlingue aux traverses de mem- 
brurae aveo (1eu.x olous de 7 cm 
rig.89 Fasten inner keel to the lower braoes of the 
frnme with two 2 3/411 nails 
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Installin{< keel and etems 
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Fig.91 On ecie les boute depassant 
dee porte4traves 

Fig.91 Saw off the ende of the inner keel 
protruding beyond the stem supports 

FM.93 Ainsi que le centre des bouts d’&ravee 

Fig.93 Also mark the centre on the ends of the eteme 

Fig.92 On marquera le centre des bouts de carlingue 

Fig.92 Kark the oentre of inner keel right by the cut 



CIFA/OP 2 - 67 - CONSTRUCTION IJE LA 1’IlWUE 
Pose de la oarlingue et des dtraves 

Fig.94 On poeera les Btraves sur lea Porte-Qtravee en faisant 
coincider lea marques de oentre.Cn tient l’btravs en plaoe par 
un serve-joint et on oentre l’autre bout sur le Porte-Gtrave 
Fig.94 Place the stems on supports, making sure that centre 
marb coincide. Hold stem in place with a olamp and centre the 
other end on the support 

Fig.96 L’autre bout sera fix6 en travem 
par une pointe en oblique 

Si le boie est dur on devra perter pour 
clouer 

On pourrait aussi fixer 1’Qtrave en 
douah par le deosous du porte-4trave 

Fig.96 ‘Ihe other end of the stem is fasten- 
ed with rl nail at u1 ,aoute angle. The stems 
0;u1 ~160 be held by nailing through from the 
underside of the supports 

Fig.95 La fixation tempordire dcs ctravell 
se fait par un olou en travers de l’dtra\re 
‘a environ 30 om du bout de la oarlinmre 
rig.95 Nail through stem to support tem- 
porarily , at about 12” from the inter- 
section w:ith the innar keel 



BUILDING THE CANOE 
Installing keel and stems 

CIFA/OP 2 

Fig.97 Pour oouper se guide.: HUT le doe de la soie appuy6e 
contre la quill6 
Fig.97 To mark the cut at the bottom of the stems, plaoe 
the baok of the eaw against inner keel 

Fig.99 Couper au deseus du trait pour finir au rabot en verifiant le joint 
Oarlingue-6trave avoo le 06th du rabot. Marquar le centre de l’btrave sur 
la partie rabot6e. Ajueter aveo lo oentre de la aarlingue et pointer 
1’6trave oontre lo Porte-btrave ‘a proximit.6 de la carlingua pour Bviter 
tout dAplaowmont durent la fixation dao bouohains 
Fig.99 Cut a little above the mark and finish hi pl:mi:y, Check straight- 
nees of the joint with the side of the plane. ?!a1k centre of stem on the 
planed surface. Adjust to centre of the inner keel and tack down to avoid 
Fovement of the stem during chine installation 
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Pose des bouchaine 

p-- ._.. _ :‘I;;” ,I_ _ -._--- 
4 

I 
IOOmm 

4-’ I 

<;A nmrr 
EQUERRAGE DES MEMRRUPES~ 
FRAME 
FAIRING PATTERN 

GRANDEUR NATURE 
tW.1. .SlZE 

_rJefebvr.s .____ .laa- 
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Fig.100 Avant as poser lee bouohaine on devra Qquer-rer lee 
c6tBs de membrurcs selon le gabarit d'Qqu?rrage des mem- 
brures. C'est du aStd donnsnt vers les extr6mit6s de la 
pirogue qu'on doit raboter, trb peu B la foie, jusqu'8 
ce que le gabarit s'appuie bien SW le plat de la membrure 
et le o&6 rabot6 
Fig.100 Before installing ohines, frames must be faired 
according to the pattern. Planing should be done little at 
a time until the pattern fits snugly against the frame and 
the planed side 

Fig.102 On le maintiendra par un serre-joint 
dent la vis eat Cal&e d'un bloc pour ne Paa 
abrmer le bouohain. On pliera le bouohain 
~usqu“a l'autre Qtrave p3ur e'assurer de 81 
longueur suffisante. S'. la planche eet trop 
courte on y fera un jcint. (Voir detail au 
chapitre joint.) On t'era de m&e pour l'autrs 
bouohain. Appliquer le produit d’6tanch6it6 
sur les deux c6tBs de 1'8trave. Reposer le 
bouohain en prensnt soin que le doigt du 
serre-joint appuie oontre le porte-Btrave et 
L’arZte de 1’6trave 
Fig.102 Hold the ohine with a olamp using a 
block under the olsmp sorev so as not to mar 
the wood. Bend the ohine all the way to the 
other stem to make sure it 16 lone enough. If 
the ohine is too short make a joint (see ohap 
ter Joint). Repeat for the other ohine. APPlY 
putty on the two faoee of the stem. Replace 
the chine taking oare that the finger of the 
clamp -eats on the stem support and stem edge 

Fig.lol Ajuster un bouchain pour qu'il dEpaose un peu de 
l'btrave. Noter que la rive du bouchain doit effleurer le 
bout rabot.6 de 1’6trave 
Fig.101 Fit the ohine to extend a little beyond the stem. 
Note that the edge of the uhine hns to be flush with the 
planed end of the stem 



CIFA/OP 2 

Fig.103 Ce n’est que dane cette poeition quo le serre-joint 
tiendra bien 

1 Fig.103 The olamp has to be in this position to be tight 

c:ON::TRUCTION DE LA PIROCUE 
i o8e ciee bouchaine 

Fig.104 Sewer le bouchain en position 
contre la prsrniare memhrure 

Fig.104 Tighten the ohine in position 
s&net the side of the first frame 

Fig.105 Ajuster le bouohain B effleurer le haut de 1’6trave 
Fig.105 Adjust the ohine to be flush with the planed end of 
the stem 



BUILDING THE CANOE 
Installing ohinea 

Fig.106 Fixer avec 3 olous de 8 cm. 11 
serait bon de tracer une ligne de clouage 
sur le bouchain afin que lee clous ne d&- 
passent pas i l’inthrieur de 1’8trave. 
Cette lignn vi&e au centre de 1’Qtrave 
Qvitera rite placer des olous trop pres de 
la face de l’itrave et qu’on devrait re- 
plaasr pour raboter les bouchains oontre 
la face de l’btrave 
Fig.106 Nail the chine to the stem with 
three 3” nails. It is recommended to traoe 
a nailing linti t-o avoid that the nails cx- 
tend inside the boat. This iinu wil? also 
avoid nail6 being too c!sno Zu ihe stem 
and having to remove them rho*! plrlning the 
planking 

Fig.108 Tonir lo 
uerre-joint 
Fig.108 Hold the 
olsmp 

bouohain en 

ohi’ne in pl 
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Fig.107 Ajuster le bouohain contre la 
premiBre membrure en frappant sur un bois 
appuye oont re le bouchain 
Fir:.107 Adjust the chine <against the first 
frame by tapping on a wooden board held on 
top of the shine 

, place 

ace wit 

un 
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I%,T.llC Scior 10 bout de bouchaindkpassant 
de~l’btrave 

Fig.110 Cut the chine end protruding from 
the stem 

Fig.109 Fixer aveo 3 clous de 7 om. Noter 
que le serrs-joint est en dehors de la 
ligne de olousge. Carder le serre-joint 
en place jusqu’au cintrage doe bouchains 
‘a l’autre &rave 
Fig.lCy Fasten with three 2 3/4#@ nails. 
Note that the olamp is outside the nail- 
ing line. Keep olamp in plaoe until both 

1 chi nea are bent on the other stem 

Fig.111 Pnser l’autre bouohain et clouer sur 
1’Qtravs aveo 3 olous de 8 cm, et ia premiere 
membrure aveo 3 clous de 7 cm. Noter que lors- 
qu’on utilise un serre-joint sue lea planohes 
tendres on doit toujours prot&:or le boia par 
des oales aux points d’appui du serre-joint 
Fig.111 Install the other ohine in the ssme 
way. Note the blooks under olam’p to avoid 
damage to the wood 
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Installing ohines 
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Fig.112 Couper le bout de la deuxibme 
planche de bouchain 
Fig.l.12 Cut the end off the second ohine 
plsnk 

- - 
Pig.114 Les maintenir par un serre-joint. 

En vdrifiant que ces plnnches ooient tr la hx.itnur de 
1 ‘&rave, appuver un des bouchains con:-E: 1 ‘Qtrave 
et tracer une ligrs de coupe dbp,.assan-t l’dtrnve. 
Relgcher les deux bouchains et couper la plnnche 
marqu6e. Appliquer le prorluit d’dtanch8it0 des dew 
c6ttk de 1’Qtrave. Rappronher les deux bouchains en 
m&me temps contre l!btrave 

Fig.114 Keep them together with a. clamp. 

While making sure that the ohines are at the height of the 
stem, press one of the chines ,against the stem, traoe a 
outting line -and let the out ohine extend beyond the stem. 
Releaoe both chines and out the marked one. Spread putty 
on stem. Bring the two ohines bnok against the stem 

Fig.113 Attraper l’autre hout des bouchains et les 
presser ensemble au-dessus de la deuxi’eme Qtrave 
Pig.li3 Get hold of the ends of the chines and bend 
both at the sams time over the other stem 



CIFA/OP 2 CONZTRUCTION DE LA PIROGUE 
Pose des bouchains 

Pig.115 Les maintenir par un serre-joint 
oale de bloce. Le serre-joint devra &I’% 
d&al& de la ligne de olouage. Le ssrre- 
joint pourra tomber sur la ligne de clousge 
pour autant qu’il soit au oentre de la 
planche. On pourra alors clouer de ohaque 
06th avant d’enlever le serre-joint. Scier 
lee bouts assez pr&s de l’btrave pour qu’il 
ne reste qu’8 raboter 

Fig.115 Maintain the chines with a olnmp 
fixed on the inside of the nailing line. 
The clamp can also be on the nailing line 
provided it is in the oentre of the plnnk. 
Nails will then be hammered on each side 
of the clamp before removing it. After the 
second ohine is nailed down, the ends should 
be out close enough to the stem 80 that only 
planing remnlns to be done 

Fig.116 Clouer lee bouohaine aveo chaoun 3 olous de 7 cm dans 
la deuxibme membrure. Si le bouohain tombe plue baa que le 
coin de la membrure, le relever avBo un serre-joint 

Fig.116 Nail both ohjnes to the remaining frame with three 
nails of 2 3/4”. If the ohine goes below the frame edge, 
use a olsmp to raise it. Use a block at the oontaat point 
of the olamp 

Fig.117 Bien appuyer le bouohain contre la membrure aveo un 
serre-joint car il aura tendanoe ‘a no pas ooller contre le c 
de la membrure. Si le bouohain est plus haut que le coin de 
membrure taper BUT WI bois oontre le bouohain pour 18 fair0 
desoendre 

Fig.117 AR the ohine will ham a t.ondenoy to pull RWRY from 
frrune edge, use a C~ZUII~ to check this problem, If the chine 
too high, tap with a blook .and hammer before nailing 

:oin 
la 

the 
is 
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Fig.118 Position PrGfdrQe d’un joint dens le bouohain 
Fie.118 The best place 
stiffeners 

for a joint is between two 

Fig.119 Si les longueurs disponiblse ne suffisaient pas, 
pour disposer le joint entre deux renforts oomme oi-haut 
on fora un joint normal. On devra fixer le renfort sur 19 
joint et ajouter du o8tB des hordes une piece de me^me 
Qpaisseur qua le joint 
Pig.119 If the plank lengths are not long enough, make a 
normal joint between two stiffeners. The stiffener will be 
fastened later to the jointing plank. A piece of wood of 
the fame thickness as the jointine; plank will be placed on 
top of stiffener snd planking 
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Fig.120 Compter 14 morceaux de 3 x 7 x 43 om. Arrondir lr?r: 
deux a&tes d'un me^me ciit6. Marquer le centre de la largeur 
aur lleux renforts. Aligner lee renforts par rangee et marquer 
Fig.120 Count 14 pirces of 1 1/81t X 2 J/4" X 16 3/Stf. Mark 
the cenire of the width on two stiffeners. Align them all and 
mark off 
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FiE.1.71 Wsuror 50 r:m A ortrtir do In memhr1lrc et marquor 

'Fig.121 Meaure 1' 7 5/8” from the frame i!nnti mark the chine 

CONSTRUCTION DE LA PIROGUE 
Fabrication et pose des renforts 

Fig.12? f,lesurer & partlr du mdme point de 
la membrure et marquer 3 tous lea 55 cm en 
allant vers les Qtraves 

Fig.122 Measure and mark every 1' 9 5/811 
from there to the stems 

Fi::. l?! Tracer CCE marquen h l'&pcrre 

F'it:,173 Trnce these marks with a svunre 
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Making and installing aide stifferkern 
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Fig.124 Aligner le centre 66b renforts sur ce 
marquee et tenir par une presse. Ajuster Is 
rerrfort B 2 ou 3 mm plus baa que le bouchain 
Fig.124 Matoh oentre of stiffeners with these 
marks and hold with a C-clamp. Adjust stiffen 
era l/2@* lower than the ohine 

CIFA/OP 2 

Fig.126 I1 est pr6fBrabl.e que la vis de la 
presne soit ‘a l’intgrieur de la pirogue et le 
doigt de la presse centre A 1 ‘ertdrieur du 
bouohoin pour pouvoir clooqr de chaque oiite 
Fig.126 The olamp screw should he on the in- 
side of the canoe to eaue nailing, the olamp 
finger at the oentre of the plank to permit 
nailing on each side of it 

Fig.125 Assurez-vous quo lo renfort e0t 
d’(iquerre avec le bouohain 
Fig.125 Make sure the stiffeners are square 
with the chine 

Fig.127 Las oloue de 7 am devront Gtre dicalda 
de fqon ‘a ne pas fendre leo renforts 
Fig. 127 The 2 3/4” nails are etwgered in 
order not to split the otiffenere 



CIFA/OP 2 CONSTRUCTION DE LA PLROCUE 
Fabrioation et pose dea renforte 

~ig.128 Retourner lee pointes en travers du grain 
et vem le centre du renfort. Le clou du oentre 
peut ttre tourn d’un 06th ou de l’autre 
Fig.128 Turn nail ends aorosa grain and toward 
oontre of stiffenem. Turn centre nail in or out 

Fig.130 Le chnrpenticr chevronnh se servira d’une 
:;rosee pointe comme appui cur le bout clu clou pour 
le retourner dens le renfort 
Fig.130 The experienced carpenter bends the naile 
over a bigger nail 

Fig.131 Les pointes des olous doivcnt 6tre retourn6es dans 
le bois pour Qviter que les filets de p&he ne e ‘y aocrochent. 
Xl y aura dono 7 renforts par bouchain 

~ig.129 Pour retourner les pointos, mafn- Fig.131 Naile so bent will not get caught in ,the fishing nets. 
tenir Un marteau AUT la t6te du alou pendant them a~ oeveh stiffeners op. eaoh ohino 
qu’on frappe de travers our le bout du clou 
IQ.129 To bend nail ends, hold hammer on 
nail head while striking aideways on nail end 



FllJxLDxNti ‘rffx c&w”* 
Planking 
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Fig.132 Appliquer le produit d’dtanch6it6 sur une rive 
de la planche 

Fig.132 APPlY Putty to one edge of the lower planking 

Fig.133 S’aw~~rcr qi’ll y en a cur lcs c6tEs des Qtravee. 
Fixer h l’&rave comme pour le bouchain mais avec de8 
clous de 7 cm 

Fig.133 Make sure there ie enough putty on both sidee of 
the etems. Fasten to the stem the Bame way as before 
but UEIB 2 3/4,, nails 



CIFA/OP 2 CNKX’RUCTICW DE LA PI ROGUE 
Foee dee hordes 

Fig.134 Tenir Aur lea renforts par dee preaaes et fermer le joint entre les deux planohee par 
un eerre-joint prenant appui 6ur le bouahain. Au moment de alouer sur un rctnfort, toujoure 
avoir un aerre-joint dans lefl intervallee de chaque 02th du renfort ‘a olouer. Prot6ger lee 
rives du horde aveo deh bois entre le doigt du eerre-joint et le bordg. Fixer aveo troia 
pointee de 6 cm ddoalees en diagonale 
Fig.134 I-reea the stiffeners with C-clamps and aloBe the plank joint with bar clamps fitted 
nn the chine. When nailing on a stiffener always use a bar clamp in the intervals on each side 
of the stiffener being nailed. Proteot the edges of plnnks with blocks under the olempe. Fasten 
with three 2 l/4” naiiEi staggered diagonally 

FiE.135 Toujoura vr5rificr que loo bortlil appuyent 
our toute la largcur contre len ranforto 
Fig.135 Always cheek that, the planking fits 

l*1ic;.136 \roioi un exemple ou le horde ne ~01h pm 
~11:.136 here the plenking does not adhere to the 
r.’ iffoner 

closely against the stiffeners in all ito width 
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Planking 
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Arre^t,er de fixer cette planche sur le renfort du centre et r6pGter les mgmes opcSrations 
sur le bord6 de l’autre c&5 de la pirogue jusnu’au renfort du centre. 
lee deux planohes en mdme temps ‘vers l’btrave. 

A ce point, cintrer 
En appuyer une contre l’btrnve. Rapprocher 

les deux bord6s de l’Btr,rve et lea y msintonir par uno corde. Reprendre le clouage au centre 
en allant vers 1 ‘dtrave et alterncr de cht4 & chaFue renfort afin de tarminer le clouage des 
deux planohes en m&me ternpe ?I 1’0trnve. Surtout, ne pas alouer une planche tout au long 
d’un meme cat6 avant de olouer l’autre. 

Pour le bord6 superieur, prooeder de la mgme manii?re, mais en ne fixent rnle deux clous 
par renfort. 

Pour le livet il en est de mgme mais aveo deux olous de 7 cm. 

Nail this plank on the central stiffener pnd then start on the other side of the canoe 
up to the oentr,-tl stiffener. At this point, bend both pl:qnks at the same time toward the 
other stem and tie them down with a rope. Start nailing again from the oentral stiffener 
toward the other stem, alternating the nailing to have both sides of the canoe progressing 
t oge ther. It is important not to nnil the plank on one Ride all the way and the plnnk on 
the other side after. This would foroe the mould and produoe a twisted canoe. 

Prooeed in the same WAY for the upper planking, using only two nails on each stiffener. 

The sCeme goes for the sheer, but with two nails of 2 3/4@@. 

Fig.137 Pose du livet ]Gi:T. 1 !ti Bord6~ ~OC~&S 

Fig.137 Installing the sheer plank Pig.138 Side pLanking 



CIFA/OP 2 - 83 - CONS’I’RUCTION DE LA PIHOCUE 
Joints de bord6s 

Un joint dane un bordb doit dtre fait entre deux renforts. Pour savair oti couper le 
bord4, on l’appuiera en position aur btrave, renforts et membrures. 1)ans l'intervnlle entrs 
deux renforta oh lc bord6 doit s’artiter on mnrrluera le oentre de cet espace sur le bordB A 
oouper* Le bord4 eera ooup6 B 1’Bcruerre. 

La longueur de la oale-entretoise serR de deux centimhtreu plus oourte que In ditrtRnoe 
entre lee deux renforts. 

If a joint is neoeeeary in the side planking, it should be placed between two stiffen- 
ere. In order to know where to out, apply the plank in position ,~uld bend it starting at the 
stem. Mark the oentre of the distenoe between the two stiffeners where the plank ends. Take 
this mark to the plnnk and out t,he plank square noross. 

The length of the jointing plnnk will be 1” shorter than the innide dintnnoe hctwaen 
the two ntiffcners. 

l~'ir:.lJ(J i'onition du joint 
pi,?.139 Yoeition of joint 

lpi:.-. ItlO I.: ,r 111or la ccntre tin la onle-entretoise et 
pointer 0 olouo 
~i,;,140 Eqrk ocntre of the jointing plonk and nail 
down with 0 naile 

entre dr-tux ronforts 
between two ntiffanorn 

igi(:.lrll J'.Lac~r ~PQ I-ICILX bnrd6s k jolndre, bout 2 bout 
enlicn6a contre la r6gle 
Pig.l/ll Set the two planks to be jointed end to end 
aligned against the side of the Straightedge 



UUILDING THE CANOE 
Jointe in planking 
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Fix.142 Poser la cale-entretoise cent&e cur le joint 

Fig.142 Centre the jointing plank on the joint 

Fig.143 Enfoncer pwtiellement lea cloua du centre et 
verifier la ligne droite de l'Rusembla+ye contra la r&gle 
Fig.143 Hwnmer naile halfway down close to the joint 
sn;nd oheok .ths straight line against the ntrnightedge 

Pig.144 Enfoncer tout3 lee cloue et retoumer en traw 
du grain 

Fig.144 Hammer nail8 all way down and bend nail ende 
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Fairing 
CIFA/OP 2 

Fig.148 Enlever le plue groe de l'exc8a cur le bouchain 

Fig.148 Stnrt fairing of the chine by planing off excess 

Fig.149 VQrifier B nouveau aveo la r&gle l’endroit rabot6 
Fig.149 Cheok both ohinee and the inner keel with the 
straightedge 

Fj.g.lw Pvoc l’ooil ie 1onE du bouchain 
verifier e’il y a des boAEee et lea raboter 
Fig.150 Sight onrefully along ohine to 
cheek for evenness, and plCane where 
necwseary 



CIFA/OP 2 
- 87 - CON:;TRlJCTION DE LA FIROCLIE 

Equerrage 

Fig.151 Terminer l'iquerrage en appuyant une z$gle contre 
la carlingue et lee deux bouchains. La figle doit 
toucher B plat partout 
Fig.151 Complete fairing making sure that the straightedge 
towhee both ohinee and thti inner keel at the same time 

Fig.152 &lever les clous tenant l'&rave 
au chaasie et raboter lee bouts de bord6e 
depaeeant de 1’6trave 
Fig.152 Remove the nails which hold the 
stem to the stem support. Fl;me off the 
ends of the side planking 

Fig.153 VBrifier le rabotage de oette faton 

Fig-153 Check the planing in this way 



JXIILDING ‘IW3 CANOE 
Bottom planking 

Fig.154 Aligner la premiere planthe avec une membrure 
Fig.154 Align first bottom plank with one frame 

Fig.155 You6 aseurcr que la planohe ddpaese d’au moins 
2 mm b ohaque bout 
Fig.155 Make cure that the ends of the plank stick out at 
leaat l/16" on eaoh aide 

Fig.157 Retourner la planohe et eoier en dehors du 
en B’appuymt cur le fond du bateau 
Fig.157 Turn the plank over and out outside of the 
leaning the plenk against the bottom of the canoe 

trait 

line, 

CIFA/OF 2 

Fig.156 Appuyer la plan&e auivante et 
tracer le long du bouchain 
~ig.156 Push next plank against the first 
and traoe along the oCL!ie 



CIFA/OP 2 
- 89 - CONSTRUCTION DE LA PIROGUE 

Pose du fond 

Fig.158 Dresser cur place et essayer contre 
la planche en place jusqu'8 ce qu'on ne voit 
pae le jour entre les deux planohee. Eviter 
que le joint ne soit ouvert vers l’inthrieur 
du bateau 
Fig.158 Edge-plane each plank and cheek with 
the preoeding plank until no light filtore 
between the two planks. Make euTe the plank 
Seam iB abeolutely tight 

Numeroter chnquo planche avant de les onlevor. 
&lever lcs clous qui tiennent lee membrurcs au chas- 

si3. 
Rcrnplir d'une cheville do boie, tremp6e de produit 

cl~(5tnnchbitCS, lc trou en travers lcs Btraves. 
Appliqucr le produit d'0tnnch6it6 sur 10s bouchains 

ct. le dor:oous 1112s Qtmvco. 

Fig.160 Aveo trois alous de 7 cm clouer BUT le bouohain, en 
ligne avec une membme. Enduire de produit d’8tanoh&tg 1s 
c6th adjacent de la planohe euivanta 
~7.160 Apply putty on the ahine and etem ends. Fasten the 
first bottom plank with three 2 3/4” nails to the chines and 
two 2 l/4" nails to the inner keel. Align this firet plrnk 
carefully with a frame. Ap!~ly putty on the edge of the rut- 
joining plank 

7ic.161 1%~ tie l’autre wit8 de la planoha ooinoer la merre 
contre 1st carlineue 
Pj.~:.lGl Fix wood clamp onto the inner keel close to the fwe 
aide of this plnnk 

Tic:. 159 VGrif iur avel c u ure dquerre 
Fit:.159 Cheok with a Bq pare. f’repare 
number them. Remove I nai 1s holding th 

each bott ,om plank-this way 
e frames t ;o c :x-o88 planh3 

and 



BUILDING THE CANOE 
Bottom planking 

CIFA/OP 2 

Fig.162 Aveo un ooin de 3 x 40 cm forcer la deuxGme planche 2 caller contre la premiere. Le mastio 
devra gioler du joint. Fixer aveo 3 olous de 7 cm contre le bouchain et 2 clcua de 6 cm oontre la car- 
lingue. Les olcus BUT la carlinbqe devront e”tre chevauoh& oomme BUM lee renforts pour &iter de 
fendre. En olouant cur la oarlingue on donnera BUT ohaque olou, un dernier ooup de fqon B forcer la 
carlingue B caller contre la planche de fond 
Fig.162 Press this plank against the first by forcing a 1” X 15" wedge between the wooden clamp and 
the eeoond plank. Putty should ooze from the joint. Nail down ae before . Stagger nails on the inner 
keel to avoid splitting. When nailing the inner keel, give a sharp blow to eaoh nail to improve con- 
taot between the two parts 

Fig.163 ProcEder ainoi jusqu’8 ce qu’on ait convert 1~ 
fond du bateau 
Fig.163 Continue like this until the bottom of the 
oanoe is covered 

Fig.?64 Si en posant la dernikre planche prds de 
l’Btrave, celle-oi a une largeur de moina de 10 cm, 
r6duire la largeur de la planche prdcf?dente afin de 
pouvoir bien clouer la planche du bout 
Fi,g.l64 If the end plmk is less than 4” wide\ reduc 
the width of the preceding plank to ensure ~ocure 
fastening of the end plank 



CIFA/OF 2 - 91 - CONSTRUCTION DE LA PIROCUE 
I'one du fond 

Fig.165 Raboter la dernibre planche en ligne 
avec 1'8trave 
Fig.165 Plane the last plank in line with the 
stem. Fill nail holes with dowels brushed 
with putty 

9 
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Fig.166 VQrifier comme ceci 

Fig.166 Check fairing in this mrulner 

Fig.167 Sur le bouchain chneser les t%tes 
de clo~a b proximifd des planches de fond 
(aver la ttte d'un clou de 10 cm) 

Fig.167 Countersink the heade of the nails 
on the chine over the stem alone to the 
bottom planks, using the head of a 4" nail 

fig.166 Raboter le bout des planches de fond a bgalit6 
ovec le c8t0 du bouchain 

Fig.158 I'lnne off ends of the bottom planking fluah 
with the chine plnnks 
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BUILDING TlE CANOE 
Bottom planking 

Pig.169 Chasser les clous du fond 
Fig.169 Countersink the nails of the 
bottom planking 

Fig.170 Nettoyer lo surplus de produit 
d’GtanchAit6 aux joints 
Fig.llO Clean off surplus putty 

r’ig. 171 Raboter les sur6paiseeurs entre 

les diff&rentes planches de fond 
Fig.171 Plane off excess thickness from 
bottom planks 
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Fig.172 Centrer la quille cur le fond au- 
deseue de l’btrave en mesurant l’Qgalit6 de 
chaque o&6. Pointer en plaae. De me^me B 
l’autre bout du bateau 
Fig.172 Centre keel on the bottom over the 
stem. Nail down and repeat at the other end 

CONSTRUCTION DE LA PIROGUE 
Pooe de la quille 

Fig.173 Au centre de la longueur du bateau 
meeurer jusqu’h 6galitd dee deux odt6e et 
pointer 
Fig.173 Measure for symmetry in the oentre 
of the oanoe and nail the keel down 

Fig.174 S’il y a besoin d’un joint dane la quillo, tracer une ligne & 
angle en appuyant une Bquerre do 30 om le long de la quille. R&peter 
l’opbration BUF l’autre pi&e de quille et couper. Joindre de fry?on %I 
ce que le rccouvrenlent du joint noit vere l’arri2tre du bateau 
Fig.174 If the timber io short and a joint ia necessary, tr.aoe a line 
at an angle by holding a 12” square on its ende along the keel. Repeat 
on the other side and out. The overlap should be near the rear of the 
oanoe 



BUILDINa TBE CANOE 
Keel 
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Fic.175 A~&R avoir fix6 la quille cur 
le fond aveo lee oloue de 7 cm eopao6s 
de 30 om, tracer lee bouts et aouper 
Fig.175 After nailing the keel on the 
bottom and inner keel uith 2 314" nail6 
opaced 12”, trace ends and cut off 

Pie.176 



CIFA/OP 2 - 35 - WN!;'l%UUCTION DE LA I'IRCGUE 
l’ose de la 1ir;se de bouchain 

Pi.&:.177 I'l.lnp. only one edge of this moulding anti plaoe 
th;lt side tow:>rd the sheer. Let other side stiok out 
from the bottom planks. k’n:;ten with 3” nnils on the 
stems ;utcl 2 3/d** n.ails on the stiffeners. Nail only 
from the bottom of the moulding so thrlt there AFB no 
nails in the ends of the bottom plnnks. Nail only on 
stems and stiffeners even if there is some pl.ay be- 
tween monlding and bottom planks. Make sure the nails 
of the bottom planks at the chine are punohed in well 

Fig.177 N’en dresser qu’une rive qu’on 
posera vets le bae alors que l’autre 
depsssera un peu les planches de fond. 
Fixer avec lee clous de 8 cm sur les 
&raves et 7 cm cur les renforts. Ne 
ciouer que vers le has du couvre-Joint 
de facon b ce qu’il n’y ait pas de clous 

dans fe grain des planches de fond. 
Ne clouer que sur lee Btraves et lee 
renforts m8me 8’11 y a du JeU entre 
.d couvre-Joint et les planches de 
fond. Chasser lea t&es dee clous fixant 
lea planches du fond au bouchain 

I?it:.l./ll Haboter le couvre-Joint B 1’6galitB 
du f ontl 

I”i;:.l79 1’l:~t-m off the moultiing flush with 
the! bot born 
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Stem moulding 
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CIFA/OP 2 - 97 - CONSTRUCTION DE LA PIROXJE 
Pose de la lime d'6trave 

Fig.179 P&parer le boie eelon le deesin. 
Appliquer le produit d’Qtanch6it6. Fixer 
avec dee +clous de 7 cm 

Fig.179 Prepaxe stem moulding aoccrd 
drawing. Apply,?utty. Fneten with 2 
nails 

Fig.180 Si l’on d6nire tjviter llueage d’un gabnrit on peut olouer 

en plaoe une planohe de P x 14 x 70 am 
Fig.180 If you do not wnnt to uoe the Atom moulding pattern, nail 
a plank of J/4” X 2’ ) l/2” in plaoe. Whether or not to we the 
pattern ia a queetion of wailability of tools 
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Stem moulding 
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Fig.181 Raboter et ecier l'extxSmit6 selon 
lee formes oouvertee par cette planche 
Fig.181 Plane end saw thie plank acoording 
to the pieoes covered 

Fig.183 Autre vue de la lieee d'ltrave avec 
le haut fini et le t.rou d'emarrage per&. 
Noter le recouvrement des bout8 de la quille 
et dee liseee de bouchain 

Fig.183 Other view of stem moulding with 
mooring hole. Note how this moulding oovere 
the ends of ohine q ouldinge and keel 

Fig.182 Lisee d'6trave finie et pos6e 
Fig.182 Finished stem moulding 



CIFA/OP 2 - 99 - CONSTRUCTION DE LA PIROCUE 
Pose dee banae 

L’emplacement dee btuxe eet dictd par 1s goat personnel dee pllcheure de la r+ion oti 1s 
bateau eat conetruit. A ce eujst il y a autant d’opinione qu’il y a de recettee de COUBCOW. 
Noue pdesntom ioi la version d’un bana de dsux pagaysura cur l’avant et d’un auf l’arri8re. 
Quel quo eoit l’emplaoement, la construction des aaaisee dee banae demeure la m8me. 

The position of the seat6 ie a matter of personal preferenoe of the fishermen. There 
are as many opinions on this eubjeot as there are oou~oou8 reoipea. Here we show one seat 
for two paddlere in front and one at the rear. The freming oonstruction of the seats is 
the acme wherever you pleoe them. 

Pig.184 A partir du premier renfort de l’arrfbre poeer 
un autre renfort h une dietanoe de 16 cm. Sur oe8 deux 
renforte fixer un taquet de 3 I 7 om B 27 om du livet. 
A partir d’une planohe de 3 x 15 x 36 am tailler le bane 
dont un 08th aura 36 om de long et l’autre 30 om. Fixer 
contre ohaque taquet aveo deux oloue de 7 om 
Fig.184 Install a etiffener at 6 l/4” from the first stif- 
fener from the rear. Fa&en a beam of 1 l/a” X 2 3/4” onto 
these two etiffenera at 1) l/2” from the sheer line. Cut 
the seat 14 l/8’* X 12”) using a plank 1 l/8” X 6” X 14 y81’, 
Fasten to eaoh beam with two 2 3/4’* naile 

Fig.185 Bano fini 
Fig. 185 Finished aeat 



BUILDING THE CANOE 
Jnotalling oeate 

CIFA/OP 2 

Fig.186 Le bano avant aura une longueur de 74 cm 
d’un c&d et de 70 om de l’autre 
Fig.186 The length of the front seat ie 2’ 5yZ” 
on one side and 2’ 3Y2” on the other 

k’ic:.la? Le bane avant aer.a situ6 mr l’avant 
du troisiZtme renfort k partir du bout. 
Arrondir len bouts dee renforte et des mem- 
brures B la hauteur du livet 
F&y.187 The front seat is plaoed in front of 
the third stiffener from the stem. Round off 
edges of the stiffeners and frames at sheer 
level 



CIFA/OP 2 - 101 - CONSTRU:TION DE LA F’IROCUE 
Vinition de la coque 

Pig.188 Pour enlever le bateau du chansic employer 
quatre ou six personnea 
Fig.188 Call four to six people to remove thn canoe 
from the mould. It oan be done by one person by lift- 
ing the canoe and sliding it on one side 

E’lg.Idy I;aler Le bateau BOUEI lea ci%xk pour 
l’empgcher de bouger 
Fig.189 Block the canoe under the sides to 
prevent rocking 

Fig.190 lietourner les olous d&passant des 
renforts et de la oa.rlingue. Lee moilleurs 
oharpentiers retourneront la pointe des 
O~OUFI dans le bois B l’aide d’un olou de 
10 om 
Fig.190 The remaining nail ends are turned 
under 

Fig.191 I’ercer lo trou d’amarrage dnns 
1’Qtrave aveo une m’eche de 20 mm 
Fig.191 Drill mooring hole in the stem 
with a 3/J” bit 



BUILDING THE CANOE 
Finishing the hull 
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Fig.192 Certain8 pgcheurs ne voudront 
que l’Qt.rave d6passe de la pirogue oar 

pas 

leurs filets s'y aoorooheat. I1 faudra 
alors oouper oe bout, que l’on rabotera 
ensuite en arrondissant 
Fig.192 Some fishermen will want the stem 
end flush with the sneer so that nets will 
not oatoh on it. In that case out the end 
and round off with a plane 

Fig.194 On percera le trou d'smarrage en ohoisissant 
un *alignement de la m&ohe pour ne pas rencontrer de 
olous 
Fig.194 When drilling the mooring hole, choose a spot 
where you will not hit against nails 



I CIFA/OP 2 
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Finition de la ooque 

Fig.195 Trou d'arnarrage vu de l'int6rieur 
Fig.195 Mooring hole seen from inside 

Fig.197 Interieur avant finition 

Fig.197 Inside of osnoe before finishing 

Fig.196 Vue du fond 

Fig.196 Bottom of O~~OB 
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Fig.198 Dsns un contreplaqu6 de 5 mm on 
taillera un gabarit selon le dessin 
Fig.198 Cut a pattern from y4” plywood 
according to the design 

- 105 - . CONSTRUCTION DE LA 1’IRCKXJE 
Fabrication des pagaies 

Fig.200 On ociera la planche selon le contour 
trao6. Une soie ‘a chantourner eat pr&f&able 
pour oe travail, mais plusieurs charpentiers se’ 
servant d’une saie ordinaire 
Pig.200 Use a keyhole saw to out out the oar, 
giving better results than an ordinary saw 

Flg.194) Sur une planohe de 25 mm d ‘Qpais- 
seur on tracera la forme de la p<agaie & 
l’aide du aabarit. La olonohe devra avoir 
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Fig.202 On rabotera jusqu’B obtenir une 
Qpaieeeur de 5 mm au bout. L’Bpaisseur 
augmentera jusqu’au d6but du msnohe 
Fig.202 Plane until the blade tip is 1/41t 
thick. The handle itself is 1” thiok 

Fig.203 On arrondira tous lea o8tBs aveo 
une lime 3 bois (un o8t6 plat, un 08th 
demi-rond) 
Fig.203 Round off all edges with a 
bastard wood rasp 

Fig.204 A la tgte du msnohe on creueera 
de chaque c8t6 du plat, pour la prise 
dee doigts 
Fig.204 Make dente on top of the handle 
for easy holding 

Fig.205 Pagaie terming9 
Fig.205 Finished oar 
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Ap& la construction lee pirogues devront gtre remisdee sur des pneus en attendant la 
livraison. Slles peuvent gtre empildee sur une hauteur de trois pirogues. Ceci 6vitera 
l'attaque par les termites. 

After oonstruotion and awaiting delivery, the oanoea should be put up on tires. this 
will prevent premature rot and termite e.ttncke. 
ly, it should be left in the wa.ter, 

When the fishermen uses his annoe regul,v- 
made fast on the shore in ;I wind-protected spot, 

Fig. 206 

Lorsque le pgcheur ee sex-t r6gulii3rement de sa pirogue, il la laissera sur l’e8u, contre 
la berge, amade & un endroit protgg6 du vent. 

Si la pirogue ne doit pas servir pour une p6riode de plue d’une semaine, la dude de la 
pirogue sera amgliorBe, ei elle est tir6e au eec et tour&e B l’enven3 pour que l’air circule 
autour. Que le fond soit protbg6 du soleil par des branchages. 

Tandie que la pirogue eat s&he, ap&s une semaine dans cette position on devra la 
badigeonner B l’extgrieur avec du Shell 58 ou du Cryptogil C. Cet entretien am&liorera 
quelque peu la long&it6 de la pirogue et ee fera 1 ou 2 fois par annee. 

Zf the osnoe is not used for more then A week, it should be hauled dry snd turned over 
for air oiroulntion. The bottom should be proteoted with brnnohes. 

When the oanoe is dry, paint tire inside and outside with Sholl 58 or Cryptogel C or 
Pantox. This will prolong the life of the o<anoe and should be done at leflst twioe a year. 
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Ia oontr8le de la qualit de la pirogue doit gtre fait au moment de son achat et de son 
immatriculation. 

Ce contrdie doit gtre fait par quelqu’un ayant l’exp&ience de la oonstxuction dee pirogues. 

La liete qui suit facilite 06 contrble et en assure l’exactitude. 

(1) Trous de fixation temporaire dee Btravee bouch6s par des ohevillee. Trou d ’ am8rrage 
de 2 om dans le haut des Bt raves. 

(2) Cuverturs maximum de 2 mm entre lee joints de bord6e ou de planohee de fond. ceoi 
seulement si le boie utilisg n’6fait pas compl&ement eeo au moment de ma livraieon. 

(3) Boxdge clou6e fans eepace aux renforts. 

(4) Claus retown& en travers du grain et pointee dee olous enfono(le dana le bois. 

(5) Renforts et q embrures ne depassant pas du livet. 

(6) Bord6e 00114s sur les &raves et lea membrures. 

(7) Fond appuye sur la carlingue. 

Des tourdee p6riodiques dee chantiers artisanaux par un inetructaur devraient faire 
resaortir lea points euivante. 

(a) qualit de travail du oharpentier; 

(b) ea production; 

(0) la condition du chassis et des gabarits; 

(d) l’gtat de l’approvieionnement; 

(e) compgtence du contrdleur. 

La feuille de toumde q entionnant lee pointa Q surveiller est incluse. 

Cea toum4se devront gtre euiviee d’un rapport aux autoritge. 

F’EUILLR DE TOURNEE 

endroi t 

Date 

Conntrkteur 

No. pirogues vue0 

Rombre pirogues non numhotdee 

Rome dee employ& 

Nom dsa apprentie 

Chaaeia 

non finies 

&at des planohea de membrums 
A l’equerre 

alignement 

longerons droits en axe 

longerons arc& 

longerons cant re-arc& 

longerons vrillgs 
montant d’Btrave a l’equerm 

autres 

en chantier 
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Quality aontrol of the oanoe must be carried out at Bale and registration time. 

Thie has to be done by eomeone who ie well experienoed in oanoe oonetruotion. The 
following oheok list will be of help: 

1) Temporary fastening holes on stems must be well plugged and puttied. There has to 
be a 3/4e8 mooring hole in stem tops. 

2) Maximum gaps of 5/64” allowed in planking. This ~ppliee only if the wood used wan 
not completely dry. 

3) Planking to be nailed tight against stiffeners. 

4) Nail ends should be turned aoroBs the grain and into the wood. 

5) Stiffenere and frsmee ehould not extend beyond the Bhesr plmk. 

6) Planking to be nailed tight against stems and frames. 

7) Bottom planks to be nailed tight against inner keel. 

At regular inspeotions of the boatyards the instruotor should stress the following 
points: 

a) Quality of boatbuilder’s work 

b) Output 

c) Condition of mould and patterns 

d) Adequacy of stook 

8) Compatenoe of the oontroller 

These inspeotione uhould bs followed by a report to the authorities. 

in aonetruation 

INSPECTION SHEET ..a-----------_- 

Date Plnoe 

Boatbuilder 

Registrfltion numbers of oanoes awaiting delivery 

Number of osnoe~ not registered unfinished 

Names of employees 

NJmee of apprentioee 

lould Condition of orosspl~nks 

Square of orosnplanlo3 

Axial alignment 

Runnore straight on axis 

Horizontal straightness of runnere 

Square and plumb of end poets 

Varioue 
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Oabarite 

Matdriaux 

Production 

ler mois aprde tourn 

2ame mole aprh town48 

Jlme mois aprlle toum6e 

Moyenne 

Etat RBndral du chantier 

EMratien dee outile 

Sabari ts 

Remarqu8e 

Signature et nom 

Pereonne accompagnent: 

QualilA du travail 

- l.il - 

UBUlW 

p1anch.s coutiea de fond 

3x 7- livet et quill.e.e 

3x 7- membruree 
2x 7- bordd Bupdrieur 
3x15- bouchain 
2 x 15 - bordh 
&raves 6 x 12 
ma&icon 
oloue 6 -7-8cm 
&oupe 
VIE 6 x 60 

CONTIIOLGS DE QUALITE 

piroguee abritdee du Boleil 

pirogues zwmie6eB, Bur pneus 

pirogues non livr&es depuie derniki tour&e 

bole rand par dimensione 

manchee marteaux; longueur 
coin 

eciee - affutw 
- voie 

rabot - 

membrume 
Bt raveB 
Bquerrage membruree 

Btat de la route 
diBtance du chantier au lac 

outile d6Bir4B 
divera 

compldter la liete de v6rification 
et faire sonunairement lee remsrques 
importantes 
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Patterns 

Material inventory 

Produotion 

General oondition of yard 

Tool maintenenoe 

Patterns 

Remarks 

wear end tear 

Short bottom plenlrrr 

1 3/16l’ X 2 ,/,I, - sheers and keels 
1 j/16** X 2 3/4l* - framee 
j/4@@ x 2 3/4” -upper planking 
1 j/56** X 5 l/2" - chineu 
3/4” x 5 l/2” 
2 3/a@* x 4 3/a** 

- lower planking 
- fd8me 

Putty 

Nails - 2 3/ae, 2 3/4*1, 3 l/at* 

Oakum 

Sorewa - 2 3/a” m 

First month after inepeotion 

Seaond month after inepeotion 

Third month after inspeotion 

Average 

Cenoee ehielded'from the sun 

canoee etored on tiree 

Cenoee undelivered einae lest inepeotion 

Wood etaoked aocording to size 

Hemmer handles (length, wedge) 

Sawa (sharpening, set) 

Plane (sharpening angle) 

Frames 

Stems 

Fairing 

Oar. 

Road oondition 

Distance from lake 

Toole and materiale needed by boatbuilder 

Boatbuilder's remarks 

Quality of work 
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Avant la stage, 11 faudra pdvoir: 

(a) Un local au sol uni et au minimum un toPt de t8le pour protection contre lee 
Bldments. 
effet. 

Le materiel de hangar des fu$urs charpentiere pourrait semrir A oet 
La surface requise eat de 35 m par groupe de trois Btagiaires. 

(b) Eau potable disponible mur lea lieux. 

(c) Logement des stagiaires A proximitd du local ainsi que poaaiblitg d’aoheter des 
NPW. 

Le choix des candidats devra se faire autant que possible panni lea apprentis des char- 
pentiere d4jA form&. Les menuieiers de formation artisanale ayant travail16 dano lee villee 
eont ggngralement de bans choix. L’expgrience avec lee d6tenteure de O.A.P. n’est pae 
toujoure heureusei 11~ peuvent manquer de pratique et d’int&+t. 

A l’arriv4e dee stagiaires 11 faudrat 

(a) Inecrire leure noms au complet, village d’origine, rt4sidence aotuelle, formation. 
Comme 11 arrive souvent que plueieurs pereonnes aient le mame nom, lee int6reBs6s 
devraient choisir parmi leurs noms, 
la confusion. 

lequel ile dgeirent adopter de faton A Bviter 

(b) Fixer lee Balairee et lea payer une fois par semaine. 

(c) Informer que dAs que lea Btagiaires seront jug66 aptee,ilB auront une p&iode 
d’eesai A travailler sane consells aprAs quoi 11s pourront trav&ller A leur 
compte. 

(d) Fixer l’horaire de travail et le maintenir rigoureusement. 

Lee stagiaires devraient gtre r&w-tie en groupes de troia de pr4fBrence. Un groupe de 
deux fonctionne bien aussi. A quatre, la travail ne ae coordonne pss bien. 11 est difficile 
pour 18 q oniteur de contrdler les erreurB d’ob fdblesse de formation. 

Lee stagiaires ne devraient pas 8txw plus de quince par instructeur. 

L’expkience locale a ddmontr4 que pour chaque charpentier requis, 11 Btait souhaitable 
d’avoir trois Btagiaires. 

Au dSbut chaque groupe fabriquera son chassis et Bon Btabli. 

La formation intensive devrait durer de deux A trois semaines. Cette p&Mode suffit A 
enseigner 18s techniques et A Bliminer lee candidats gvidemment inaptes. 

La p&iode suivante devrait durer une A deux semdnes. Pendant ce temps lee BtagiairwI 
travailleront cans instruotion ni eurveillanoe. 

Un stage devrait dono durer entre troio et oinq semaines. 

MATIERES DE FORMATION 

11 faut non seulement enseigner la technique de la construction, male aussi l’organisation 
du travail et l’entretien dee outils. 

La technique de la construction est incluse en entier dans le manuel. Cependant 11 y a 
oertains points qu’il faudra surveiller particulik-ementr 
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Before starting the training session, see that the following requirements are met: 

a) A site with level ground, at least roofed over RFJ protection against rain end sun. 
The required floor area is 377 square feet for every group of three apprentioes. 

b) Drinking water. 

o) Lodgings for the trainees aloe8 to the building site, with a possibility to obtain 
food nearby. 

Candidates should be ohosen among already trained boatbuilders’ apprentices. Carpenterr 
with some professional training and who have worked in towns are generally a good ohoiae. 
Our experienoe with graduates from teohniaal schools has not always been suooessful as they 
often laok both prentioal knowledge and interest. 

When the trainees arrive, the following must be done immediately: 

a) Write down their complete names, native village, present residenoe, previous 
training. When there are people with the sems neme they should ohoose one of their 
names by whioh they prefer to be cnlled and should stiok to it. 

b) Set down weekly wages. 

o) Inform the traineee that es soon as qualified they will work for a trial period 
without supervision. After that they will be free to work independently. 

d) Establish working hours nnd be striot about them. 

Not more than 15 trainees should’work under one instruotor. 

Looal experienoe hes shown that of every three trainees who start the oouree, only 
one will aohieve the target of nualified boatbuilder. 

At the beginning of the training session each group should make its own mould end 
norkbenoh. 

Intoneive training should last from two to three weeks. This is sufficient to teaoh 
the working teohnirmes end eliminete unsuitable oandidates’. 

During the next one or two weeks trainees will have to work without advioe or auper- 
vision. 

Every training session should therefore have a duration of between three and five 
weeks. 

SUBJECT MATTER --_I-- 

Work organization and maintenance of tools will have to be taught ae well es the 
aonetruotion teohniques themselves. 

Construotion teohniquee are demonstrated in detail in this handbook. There are 80w 
points to whioh partioular attention should be paid: 
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(a) 1s bon angle de 1’6trave; 

(b) Bquerrage des membruree; 

(c) rivee dee bordgs non colldes; 

(d) bordge non collge our lee renforts; 

(e) Qquerrage dee bouchaine non verifies en travers avec la dgle plate; 

(f) boseee aur le bouchain par manque de visge le long de la rive B Bquerrer; 

(g) planchee de fond non rectilignes; 

(h) trous non percgs dana lee &raves; 

0) manque de finition; 

(j) commencer une nouvelle pirogue avant de poser lee bance aur celle qu’on achave. 

Ces point8 mkitent une v6rification constante. 

L’orgenisation du travail ne vient paa facilement au menui6ier. 11 faut lui inculquer 
lee habitudes euivantes : 

(4 

b) 
(0) 
(d) 

(e) 
(f) 

t&d 

(h) 
(1) 

garder Bea outils A la portge de la main’ aoit dana une ceinture, dans eee pochee 
ou sur le chassis; 

garder l’eire de travail autour du chassis libre de boute de planches; 

remieer lea reates de planche dens BB catggorie au taa de planchea; 

ranger les planches rabotges de chaque c8tg du chassis ?A environ un matre de 
celui-ci et dane l’ordre avec lequel en utilisera tee planchee; 

pr&roir et emporter l’outil dont on aura besoin lorequ’on 88 d4place; 

&parer lee lote de clous par grandeur et ne pas let’ mglanger loequ’on y retourne 
un reste; 

le soir et le midi balayer les petit” bouts de bois et lee copeeux autour du 
chaseie et de l’gtabli; 

chaque midi ramaeaer lee clous galvsniegs qu’on aura Bchappg durant le travail; 

d8e eon arriv6e ranger le lot de planches par largeur et &‘aiaeeur eelon les 
emploie. 

Avant dlenseigner l’entretien dea outile il faudra examiner le lot de chacun, signaler 
lee dgfaute et demander de corriger tout de suite, apr& avoir donng lee explicationa 
ngceseairee. 

Lee pointe d’entretien les plus fr4quents eont: 

(a) manche de marteau t rop cow%. Pour un marteau normal le manche devra avoir une 
longueur de 32 cm; 

(b) fer de marteau qui bouge ou glisae dans le manche. Le manche devra 8txe tenu dana 
le trou du fer par un coin de 4 mm d’gpaisseur, 20 mm de largeur et 30 mm de longusur; 

(0) lee rabote neufs ne donnent qu’une ouverture de 2 mm B l’avant du fer, ce qui devra 
8tre agrandi de faoon A donner une ouvertum de 5 nan. Pour l’wage nonnal le bout 
du contre-fer de& s’arr&er B 10 mm du bout du fer. Pour travail de finition 
oefte distance eera r6duite Q 1 mm; 

(d) les fere de rabot et lee ciReaux Q boie dew&t 8tre affutae B un angle de 25-30' 
qu’on vgrifiera aveo un gabarit. Le menuiRier artieanal affute B un angle de 20' 
ce qui est trop faible; 
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a) The oorreat angle of the eteme; 

b) Fairing of the frame sides; 

o) Tight joints between plulking; 

d) Tight fit between planking and etiffenere; 

e) Chine fairing with straightedge; 

f) Eyeeighting along chine while fairing bottom planking; 

g) Straightness of bottom plank edges; 

h) Mooring hole in sterna; 

I) Finish planing. 

Work should not be started on a new oanoe before the seats are inetelled in the last 
oanos being finished. 

These points must be kept in mind end checked all the time. 

It is diffioult for the onrpenter to org:urize hie work. You muet teach end impreee 
anti trainee8 the following habits: 

a) Keep tools within reaoh, whether in a belt, in pants pooketB or on the mould; 

b) Keep working area around the,mould free from bits and pieoee of wood; 

o) Store bite of out planks by size in the woodpile; 

d) Arrange the planed planks on each aide of the mould, about 3 feet away from it, and 
in order of utilization; 

e) Think of and pick up the tool next neeiied when moving about; 

f) Store nails by eize and do not mix them up; 

g) At noon end in the evening, eweep wood bite ad shavinga from around the mould 
and workbench; 

h) Every day at noon pick up galvanized nails from the floor; 

I) Upon arrival of ssoh timber shipment store plmks according to eize and use. 

Before beginning to teaoh maintenanoe of toole, examine the tools of eaoh oerpenter. 
Defeots should be pointed out Rnd repaire made immediately. The following are the most 
oommon defeats: 

a) Hammer handle too short. The handle ehould be 13" long. 

b) Hammer head moves or slides in the handle. 
a wedge of 'j/32" thioknees, 

The handle ehould be held in plaoe by 
3/4" width and 1 l/4" length. 

o) Wooden planes, when new, have a clezranoe of only 3/64" in front of the plane iron. 
This should be inoreased to 15/64". For normal use the plane iron oep should stop 
about 5/16'~ from the edge of the plane iron. 
be reduoed to l/32". 

For finishing, this diatanoe should 

d) Plane irona end wood ohisele should be ehilrpened at en angle of 25'. The artisanel 
oerpenter generally sherpeno his tool8 at an angle of PO0 which weakens the outting 
edge. 
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(e) lee ecies de 60 cm devraient avoir un icartement de6 dente (vole) qui laieee un 
trait de eoie -d!une lergeur de 2 mm. Les aoiee de 90 cm devraient evoir une vole 
de 3 mmm Cette voie ae fait evea la pince A Bcartement’et oe, une fois pas’ mole; 

(f) l’affutage dee eoies 88 fera & tow ,lea mois B l’aide d’un tiers-point. (C&6 de 
8 mm eat auffisant pour lee ecieo de 60 cm.) On verifiers la ligne droite du bout 
dee dents de la acie avec la rBgle plate ou le dos d’une autre scie. 

KEiTHODES DE FORMATION 

La m6thode d’eneeignement qui e’eet montr6e la plus efficaoe eet celle de la ddmon- 
etration imm&diatement suivie de l’applioation. 

Pour oonznenoer on divisera lee stagiaires en deux groupem* A l’un on eneeignera la 
fabrication des btravee, & l’autre, la fabrication dee msmbnrrez et ensuite l’invexae. 

Lee etagiairea devront ensuite travailler en groupe de deux ou de troie, mais en groupee de 
deux de pr$fkinoe. A ce point il eet pr&f&able de leisaer les etagieirea former lee 
groupes eux4me 8. 

Chaque groupe rabotera toutes lee plenches requieee pour une embarcation ainei que las 
xxlnforts . 

Le premier groupe ayant termin oe travail 8era le premier 8l oommencer le montage et 
lee autres euivlont. A chaque groupe il feudra expliquer clairement ohaque Btepe du travail 
is meeure que lea difficult& ze pr&entent. 

. 

Chaque stagiaire devra fabriquer et assembler chaque pertie de la pirogue. 

11 faudra expliquer la raieon de”ohaque m6thode d’asaemblage st faire une demonstration 
dee coneBquenoe8 r6sultant d’une autre m6thode. 

Ceoi dolt Btre &p&t& evec chaque menuiaier de chaque groupe. 

On demandera au etagiaire de montrer l’erreur qu’il eet en train de faire et de la 
corriger our place.s’i.1 no la voit pas,on lui fera la dimonstration A nouveau* 

11 est essentiel de ne jamaie laiseer paaeer une erreur oar eutrement la comprklheruzion 
du etegieire sereit fauwge. Cette insistence sur le travail correct fonze l’hebitude de 
travsil du etagiaire. Des f~licifationa pour un travail bien fait dkwlopperont chez lui le 
goQt de perfection qui en fera un bon artisan. 

11 faut toujours agir avec fermet8 maim ausei evec bont6. 

Lorsque le travail eet dur ou monotone une petite note d’encouragement du moniteur suffit 
Q remonter le moral. 

Afin de promouvoir la fiert6 profeseionnelle l’irmtructeur fera des remarques rwr la 
beaut6 de la pirogue et intitera les eutree eta&tires B mnir voir la premigre pirogue con- 
etxuite par ohaoun. 

Aptie la pkiode de foimetion inteneive durant environ deux eemeinee, l’instrwteur en 
consultation avec l’homologue decidera de8 stagiaires B Qliminer. Lea etagiaires reetante 
se diviseront en nouveaux groupes pour la p6riode d’efisai. 

Durant oette p&iode, l’instruoteur ne devra interwnir que loreque la faute eat de 
nature Q mettxe en danger lee qualit& marinesde la pirogue. Api% la construction 
l’inatruoteur fera l’inepection de la pirogue et les remerquee approprik’. 
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e) 24” Bawa should be Bet to maloe a cut of 5/64”. 36” aewe should make a cut of l/8”. 
The Betting of the teeth ia done with set pliers once a month. 

f) Saws have to be sharpened once a month with a 6” triangular file. File sides of 
5/16” are sufficient for 24” 8ew8* Cheok the Btraight line of the teeth with a 
straightedge. 

THAfNINO MElMOD!j 

The meet effioient teaohing method is practioal demonstration immediately followed 
by application. 

To start with, divide trainee6 into two groupe. One group will make the Bteme while 
the other will make the framee and vice-verea. 

After tha.t let the trainees work in groupn of two or three (preferably two). Allow 
them to ohooee their own paxtnere. 

Eaoh group will have to plane all the planlm required for one ounce. When the firet 
group hae finished this tesk, it ie ready to start aBsembly,and the other group6 will follow. 
Every step of the work muet be olearly explained along with the arieing diffioulties. 

Eaoh trainee will have to make and asoemble every single part of the oanoe. 

!lbe reason for all methods of assembly hae tu be explained, and oonsequenoee of 
different methoda should be illustrated. 

Thie prooedure has to be repeated with eaoh trainee. 

When a trainee is about to make a mietake, he should be shown immediately and should 
oorreot it before going on. 
tion. 

If the trainee doea not Bee hie mistake, repeat the demonetra- 
Sometime8 a fellow trainee can be of help. 

Never let BB error go by. The ineisteaoe on con-eat work develops good working habit.6 
of the trainee. Enoouraging remarks on work well done will develop the trainsee’ taste for 
perfeotion which ie an essential requirement of a good arti8an. 

Alwayye treat the treineee firmly but kindly. 

In order to develop professional pride the instruotor should often make remarks on 
the beautiful lines of the oanoe whioh ie being built. IIe should aleo invite the other 
trainees to coma and see the first oanoe produoed by eaoh group. 

After intensive training of about two week”, the inetruotor will deoide in ooneultetion 
with the oounterpart whioh traineee are to be exoluded from further training. The remaining 
trainees will have to be regrouped. 

During this period the inetruotor Bhould intervene only when an error 18 80 eerioue 
that it endangers the Beaworthineee of the oanoe. When the oanoe 18 finiehed the instruotor 
will inepeot it and make his observations. 
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Ce n’eet qu’apr46 avoir construit trois pirogues correctes que lefl stagiaires seront 
admiu B oonstruire A leur compte, soit sur place ou dans les chantiere artisanaux. 

ROLE DE L’HOMOLOCUR 

L’homologue devn faire-autant que possible le m&me travail quo l’instruoteur. 11 sera 
char& particuli&rement de: . 

(a) trouver logement et nourrtture des stagiaires; 

(b) payer les salaims; 

(c) disposer de fonds pour achat d’outils et de materiaux manquant; 

(d) voir A l’approtisionnement en boie et autres mathriaux; 

(e) :;;dz;Js;‘occasion lorsque l’explication de l’instructeur ne semble pas avoir 
i 

(f) discuter aveo les stagiaires de leure problgmes personnel6 et de formation. 

Hhen a trainee has built three oanoes oorreotly and without supervision, he should be 
allowed to build on his own aooount. 

ROLE OF THE COUNTERPART ------------------d 

As far a~ possible the counterp.irt should do the same work as the instructor. In 
p,artioular he will be in oharge of 

a) providing lodgings and food for the trainees; 

b) paying the wRg;es; 

C) purchasing tools and mnterials; 

d) ordering wood and other supplies; 

e) trnnslating the instruotor’o explnations when necessary; 

f) dioouseing with the trainees their persona.1 problems and nuestions oonneoted 
with the training course. 
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Le ohoix du boiR pour 18 construction des pirogues doit &tre un compromis comportant 
lea qualit& suivantes par ordre d’importanoe: 

(4 

(b) 
(0) 
(d) 
(8) 
(f) 
(8) 
(h) 

durabilitg; 

dieponibilitg; 

facilitg d’usinage manuel; 

clouage eana fissure; 

retrait tangentiel minime; 

sgchage A l’air EXUH distortion; 

quelit6e m6caniquee moyennes; 

poida ne dgpaeeant paa 18 mi-lourd. 

(a) La durabilitg eet la qualit majeure car 18 boie est utiliag dans lee condition8 
idealee pour le dgveloppement de la pourriture. L’expgrience a ddmont& qu’en Afrique de 
lIEat, l’acajou (Khaya sp.) wait unc vie utile da 3 A 4 and lorsquo utilird pour uno pirogue 
eembla1fl.e. Dana lee &mea conditions, 1’Iroko avait une dude de prAe de 5 ana. Selon 
le livre 9ois Tropicaux” du CTPT, l’essenoe actuellement employge, le framid, aurait une 
durabilite sup6rieure A l’acajou et infdrieure A 1’Iroko. On peut done suppoeer que lee 
pirogues actuellea auront une vie de 2 A 3 ane, Iss eepAces lee plus durable6 comme l’froko, 
eont des bois dense6 done dndralement difficiles d’winage manuel et fendant facilement aux 
cloue . La eeule fafon de rendre un bois d’oeuvre plus durable eat par impr4lgnation. 

L’impr@nation la plus efficace est celle EOUB pression en autoclave dans une wine 
ep&ialiege. Cette imprggnation ajoute g&gralement 30 pourcent au prix du bois, et la dur+ 
bilitg obtenue serait probablement tripl6e. 

11 existe un pro&d6 d’impr6gnation par bain. 11 reete A determiner dane quelle 
meeure celle-ci pourrait l%re adapt6e aux charpentiere artisanaux. 

(b) En dgpit de son Bvidenoe il faut bien mentionner que 1’espAce choisie doit g;tre 
facilement disponible. Or, dans certains pays importants producteurs de boia, l’approvieion- 
nement local eat fort g&d par llexportation. 

(c) L’ueinage manuel est une condition vitale de la construction srtisanale. On ne 
peut done pas choisir un bois qui devrait Qtre wind A la machine. 

(d) Certains boie, notamment les plue denses se fendent lorequ’on lea cloue. 11 faut 
pouvoir clouer EIW risque de fendre. 

(8) Les grwnee Bent souvent couples wr dosne ce qui r4sulte en un retxait tangentiel 
important pour toutes lee planchee autree que celles du centrs de la grume. Ce retrait 
maximum eet tangentiel aux cernee de croiseanoe. Comme le retrait tangentiel est de 2 A 
3 fois plus grand que le retrait radial (dessine au debut du chapitre). I1 est. indispensable 
de choieir un boie qui ait peu de retrait afin de I$duire lea infiltratione d’eau entre les 
planchee dea piroguee. 

(f ) Comme gkn6ralement le eeul moyen dieponible de edchage eet A l’air libre 18 boie 
devra Btre d’une nature A a&her rapidement et mana distortion. 

(g) Seulee dee qualitdtl mgcaniquee moyennes et proportionnellee A la densit du bois 
sont requises. 

(h) L’eepAce de boir ne devrait pas ddpasser la cat6gorie dee mi-lourd (aoit 650 kg/m3, 
aeo A l’air) car la manutention dee piroguen deviendrait un problame sdrieux. 
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The ohoice of the most suitable wood for the oonstruction of oanoes must be guided by the 
following quality criteria in order of importanoe: 

a) durability 

b) availability 

o) easy working by hnnd 

d) nailing without splitting 

e) minimum tsngential shrinkage 

f) air drying without distortion 

g) average strength 

h) weight not above medium-heavy. 

a) Durability is the most important reruirement beoause wood rots easily in tropical 
oonditions. In Esst Afrioa mahogany (Khaya sp.) used for similar cancea had a life span of 
3 to 4 years, while iroko lasted about 5 years. According to the publication “Bois tropica&@ 
issued by GIFT, framir6 (Terminalia ivorensis) is Tore durable than mahogany but less 80 
than iroko. We can therefore assume that the aanoes made from frnmir6 will have a life of 
2 to 3 years. The more durable speoies like iroko are dense woods, hard to work by hand, 
and splitting easily when nailed. The only way to make suoh wood more durable is by im- 
pregnation. 

Impregnation is aohieved under pressure in speoialized industrial establishments. 
In general this adds jC?$ to the oost of wood, while its durability is probably tripled. 

Impregnation by soaking is a method whioh might be owried out in the boatyarde and 
should be investigated. 

b) It is evident that the wood chosen must be readily available. In some important 
wood-producing oountries this is q nde diffioult due to an export-oriented polioy. 

a) For use in artisanal boatbuilding it is vitally imp c;tant that the wood oan be 
worked by hand. Wood whioh oan only be machine worked should therefore be exoluded. 

d) Certain dense woods split when nailed. Only use wood which does not split. 

8) Logs are usually slash sawn whioh results in important tangential shrinkage of all 
the planks exoept those from the oentre of the logs. This shrinkage is tangential to the 
growth rings. Since tangential shrinknge is two to three times greater than radial shrink- 
age, it is essential to ahoose a wood which has low shrinkage aharaoteristias, in order to 
limit infiltration of water in the planking. 

f) Wood is usually air dried. It should dry rapidly and without warping. 

g) Average utrength in proportion to the density of the wood is suffiaient. 

h) The wood should not be heavier than 40 lb/au. ft, otherwise it would become dif fiault 
to move the asnoes. 
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SECRACE 

Normalement, avant d’btre s6oh6, le bois doit 6tre dGesev6. Ce pro&d6 moue autoclave 
dilue la s’eve par la vapeur. Les usinee de dtiroulage ont l’bquipement nQoesaaire pour 
effeotuer oette ogration. 

En eaison siohe le boie frais dispose sur baguettes et bien venti peut atteindre un 
taux d’humidit.6 de 15 B 18 pouroent en troie moie. En Cdte d’lvoire le taux d’bquilibre 
eet b 18,8 pouroent. On dit alore qu’il est eeo ‘B l’air. 

Le bois peut 6tre s&oh6 dens un s6ohoir industriel mais seulement dens lee grands 
oentres. Ce &ohsge ooiite 4 CC0 CFA.f/m3 plus la manutention et le transport. 4 priori, 
le bois s&oh6 de oette fapon augmenterait le oo6t de la pirogue de 3 000 CFA.f. 

La solution pratique eot le s6ohsge ‘a l’air dsns des hangare ouverta. Le lot de boie 
B s&her devrait couvrir lea besoins pour six mois en avanoe. 

DRYING 

Under normal oiroumstanoes; sap is removed from the wood before drying to limit 
shrinksge and swelling. To dilute the sap, vapour is applied under pressure. Only speoial- 
ieed wood Industries are equipped to oarry out this operation. 

In the dry season, freshly out wood properly stacked end,ventilated dries to a 
humidity rate of 15 to 1% in three months. In Ivory Coast the average rate of humidity 
is 18.&L At that rate the wood is oonsidered air-dried. 

Wood oan aleo be dried in kilns, but this is done only in the big towns. Kiln-dried 
wood adds about US812 (3 COC CFA.f.) to the cost of a canoe* 

The praotioal solution ie air-drying in open eheda. ‘She quantity of wood drying should 
oover six months’ requirements. 



CIEA/OP 2 - 125 - BOIS 

EFFET DES COUPES 
LORS DU SEC’HAGE 

EFFECT 017 DRYING 

vre fa 



ESSAIS - 126 - CIFA/OP 2 

PRODUITS D’~AlWiRITE 

I,e “ma&icon” a’est avh6ad6qust pour aider & l’Btanchdit6 dee pirogues une foie que 
lee planchee ont gonflg. Ce produit a l’avantage d’gtre bien dpandu et eon approvieion- 
nement ne cause pas de problgmee. D’autree produite moina r@andue comme le “Couvraneuf” 
et le “Otlo-Bateau” peuvent rendre lea mf3mes eervicee mais n’ont pas &6 essay&‘. 

Dane les caa de fuite par un q auvaiejoint l’ouverture peut dtre calfatge par de l’gtoupe. 
Aotuellement la plupart dse pixwguee mont calfat&s en plus d’ltre jointes au “maetioon”. . 
Cette double p&caution n’eet pas n&essaim du point de we construotion mais peut dviter 
des ennuie loreque la pirogue eat livI$e loin dee chantiers artieanaux. 

MASTICOR 

Fabri cant Dietributeura 

Etablissemente V. Ballot Preeque toutee lee 
36-38 rue du Pen: quinoailleriee de 
Alfortville (Seine) Cbte d’Ivoizw 

Coudran pNeux, sow-produit du pgtrole 

Pfisentation 

Borte de 3 kg et autree format0 

Application 

Sur lea rives des plenchee avec un couteau a 
maetic 

Prix 

Variable maie co(lte 168 CFA.f le kg loreque 
achet6 en grandes quantitge 

Revient 

Conune 3 kg sont requie par pi rogue le coilt est 
504 CFA.f 

CONCLUSION 

Aptis 18 moia d’utilieation le maaticon e’eat avgrg ti bon produit d’6tanch6itg loreque 
lee jointa des planchee sont faits correctement. Comme le masticon n’est qu’une p&e, eon 
efficacitd eot limitge B dee retraite inf6rieura & 1 mm. Ce produit eet particuligrement 
salissant et ne oonvient pae B un travail propre. C’eet le produit le plus Bconomique et 
noua devrione continuer de l’utiliser juequ’8 ce que nom ayons trouw3 un meilleur produit 
a mame -prix. 

PARAPLASTIC 41 

Fabricant 

Orace Conetruotion Material” 
62 Whittemore Ave 
Cambridge 
Mass ., 02140 U.S.A. 

Rature 

Soue-produit de p&role demeurant plaetique et 
Blaatique 
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Ma&icon hae proved adequate once the planks have swelled. This produot has the advantage 
of being available almost everywhere. There are other produote euah a8 WouvraneWt and 
llOtlo-bateau'f whioh were not tried beoause not readily available. 

When there ie leakage oaused by a poor joint, the oraok should be oaulkad with oakum. 
At present moat of the canoes are caulked in addition to the application of putty. This 
double preaaution iB unneoeseary from the oonetruotion point of view, but oan avoid problems 
when the oanoe ie dslivertzd far from the artisenal boatyard, 

MAS TICON 

Manufaoturer --e--- 
Etablissements V. Ballot 
36-30 rue du Paro 
Alfortville (Seine), Pranos 

Charaateriatioe I_c-- .-- 
Doughy putty, petroleum produot 

Ijreaentation 

6.6 lb tin6 and other sizes 

Applioation I---- - 
On plank edge6 with a putty knife 

Dietribution point8 -----------..----. 
Most hnsdware stores in Ivory Coast 

Price 

Variable; coets 30 cente/lb (168 CFA.f./kg) when bought in large quantity 

CO6t per oanq 

AB 6.6 lb are required for one oanoe, the cost i6 $2.00 (504 CFA.f.) 

Remark6 -- .._L . 

After 18 months' use Mastioon has proved to be a good produot if the plank joints ar6 
correatly made. Since Mastioon ha6 limited elastioity it should hs u66d only to fill crack6 
of lees than l/32". It is pertioulnrly dirty to work with but is the most saonomioa& produot 
and will continue to be used until a better produot of lower 006t is found. 

I PARAPLASTIC 41 

Manufaoturer -_Ic 
Graoe Conatruotion Material8 
62 Whittbmore Ave. 
Cambridge, Mass., 02l40, U.S.A. 

Charaoteristioe -P-C-.- 
Petroleum produot whioh is plaetio and elastic 
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Prgsentation 

Felts de 32 kg 

CIFA/OP 2 

Prix 

3 535 CFA.f le fat achetg chez Impregilo, oom- 
prenant le transport et la taxe 

Application 

A ohaud avec un large couteau & mastic apras 
fabrication de la pirogue 

Revient 

Lee charpentiers oalfatent 15 pirogues avec un 
bidon oe qui revient Q 235 CFA.f par pirogue de 
matgriaux de calfatage 

coNcws1oN 

Ce produit s’applique rapidment, faoilemsnt et assure une bonne 6tanch6itg. Son glae- 
ticitg e’accomode bien des jeux cada par retrait et gonflement des bois. Ce produit n’s& 
plus utilisg car il ne se trouve pea sur le march6 local. 

s1KAFU3x 

Fabricant Dietributeur local 

Sika S.A. Bernabe 
164 Faubourg St-Honor6 99 Boulevard de Marseille 
Paris 188me Abid jan 

Nature 

Mastic au polyur&hene B un composant 

Prgsentation 

Cartouche de 1 kg 

Application 

Mise en oeuvre au pietolet 

Prix 

1 000 CPA.f par oartouche de 1 kg 

Prix de revient 

Le calfatage d’une pirogue requiert 2 cartouches 
de 1 kg et co&e dono 2 000 CPA.f par pirogue 

cONcLusION 

Ce produit a donnd enti4h satisfaction sur une pgriode de 6 mois. Son prix BleVe en 
interdit cependant l’emploi. 
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Presentation_ 

TO-lb barrels 

Price -e 
$14.14 (3 535 CFA.f.) per bnsrel 
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Applioation ---- 
Hot, with a putty knife when the 081106 ie finished 

CO6t perOEUW6 
-- - 

One barrel 18 enough for 15 oanoee. Cost per oano6 is 94 oente (235 CFA.f.) 

Remark6 

This produot la of rapid and easy applioation and ensures watertightnese. Ite elastioity 
adapts to expansion snd shrinkage of wood. However it is no longer used a8 it ia no longer 
on the market. 

fmAFLEx 

!$nuf acturer 

Sika S.A. 
164 Faubourg St-Honor4 
Paris 188, Franos 

Charaoteristioe m-- 
Polyurethane in one part 

Presentation ---I- 
2.2-lb oartridgee 

Applioat ion 

BY gun 

Prioe 

UStO.gl/lb (1 000 CFA.f ./kg) 

Cost per oanoe a- 
4.4 lb at a oost of $4.00 ar6 required to oaulk on6 oano6 

Remarka --a 
Over a period of eix months, thie produot has given oomplete sati6faotion. However, its high 
pries doee not permit ite ~6. 

TRIALS 
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CONTREPLAQUE 

bee pirogues de contreplaqu4 marin de 5 mm Q baee d’acajou furent construites au debut 
du projet. API% deux an6 d’ueage, elles 6Ont encore en bon &at. L6ur production flit cesege, 
car leur coat gtait de 25 pourcent plus Blevg que la pirogue en planches. 

La oontreplaqug ala durabilitg du bois avec lequel il est fabriqug. 11 ne eemble offrir 
d’avantagee adIt qu’un poide lgger. 11 faut gtre en garde contre le contreplaqug d’Okoum8 
lequel eet d’une faible durabilit6, particuligrement en eau douoe. 

CLOUS 

Lee plus petita clous employ& sont ceux de 6 cm de longueur. Pour cette raison 11s 
sent utiliege comme Bprouvette pour determiner la dutie d’utilieation de6 clous ordinalrae. 

Is diam&re moyen de ces clous neufs eet de 2,65 mm, et la 6ection est de 5,47 mm2. 

Aptis 13 an d’utilisation dana une pirogue ce6 ~916 pr6sentaient un diamgtre moyen de 
2,45 mm de fer non rouillg pour une q ection de 4,68 mm . 

Partant de ces don&es, une projeotion nous permet d’estimer qua la section 8era Jdduite 
li pubs de 3 mm, apx% cinq an6, ce qui correspond Q un dian&xe de 2 mm. 

Cette dimension semble gtre le point critique de dsistance. 

Comme lee piroguee auront une durabilit4 d'environ train an6 nous pouvone dire qu’il 
n’s& pas ngceesaire d’utilieer de6 oiOu6 galv=anisge pour leur oonetruction. 

PLYWOOD 

At the outset of the project, l/4” mahogany marine plywood W.?B used to build o6noes. 
After two years’ use they were still in good Shape. 
ooet Was 2% higher then that of planked oenoes. 

Production wa6 stopped only beoause 

Plywood hae the durability of the wood it. is made from. St seems to offer no other 
advantage than light weight. Plywood made from okoumd fbould not be used beoause of its 
short duration, eepeoially in sweet water. 

NAILS 

The smallest nails used are 2 3/8ll long. These were ueed in tests determining the 
durability of ordin,a.r 
oross-6eotion 5.47 s 

nails. The average diemeter of these nails is 2.65 mm Rnd the 
mm -. After one and a half years of use in R canoe, they hnd an aver- 

age unruated diameter of 2.45 mm and a oross-seotion of 4.68 mm2. From this it oan be 
oaloulated that the oroes-seotion will be reduced to about 3 mm2 after five yeare, 
oorreeponding to a diameter of 2 mm, which ie oonsidered the oritioal point of resist6noe. 

SinOe the oanoes are expeoted to last 6bout three yoare, it is not necessary to use 
galvani6ed nails in their oonetruotion. 
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ADDENDUM 

Depuis la r&action de ce Llanuel, wit? plus grandc cxpkrience nous pennet les recomman- 
dations suivantes: 

b) 

0) 

d) 

e) 

la carlin,pe et les &raven dovraicnt Stre d’une essenoe de bois plus durable que 
pour le reste de la pirogue, afin de prolonger la durOe de cette derni?!re; 

la carlingue devrait Qtre coup6c a 3 cm den Btrnvcs et len renforts a un cm des 
planches du fond, nfin de ne pa:; accumulor d’humidit6; 

lea plan&es du fend dcvraiont avoir une lar,‘:cur de 70 & 75 nun, afin de r&luire 
la durde du tamps de confla;:o initial; 

len pirogues devraient etrc tirdcr, au ncc chaqua ooir et renverobea, afin de 
s&her l’int&ieur do la piro,ye; 

lc prix de la main-d’ocuvrc pour la fabrication d’une piroipe ne devrait pas 
dkpannor 4.000 CFA, ce qui rlonne un r,al.airc monsucl de 32.000 CFA pour unc produc- 
tion de 8 pirogues@ cc salaire cst dl?jh plus dlcvt? quo 1133 salaires noyens des 
menuiniors et dov-rait 8trc un cncouracament suffisant pour maintcnir une bonne 
production. 

ADIENDCM m-e- 

Sinoe writing this handbook, the experienoe gained prompte the following reoommenda- 
tione: 

a) The inner keel end the stems should be made of a more durable wood then the rest 
of the oanoe, because they are the first parts subjeot to rotting. 

b) The inner keel should be out at 1 l/811 from the stems. The stiffeners should be 
fastened 1/71t euey from the ohine in order that they are about 3/8ll away from the 
bottom planking, and will therefore not absorb so muoh humidity. 

o) The bottom planks should have a width of 7 j/4!) in order to reduoe the time 
rsnuired for initial swelling. 

d) T%e oanoes should be hauled ashore every night end turned over to allow the inside 
to dry. 

e) The ooet of labour at present oonditions should not exceed ~~$16.00 (4 000 CFA.f.) 
per oenoe. For a monthly produotion of 8 oenoe~ this rate gives monthly weges of 
8178.0C (37 000 CFA.f.) whioh is already higher than the average onrpenter’e wegee 
end should provide sufficient incentive for maintaining a good production level. 
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LATEEN RIG 

General The Lateen sail is three-sided, it sets on a short mast and has a long spzr 

on the top edge of the sail. The Lateen rig has been used for centuries on 

traditional craft ail over the world. 

Mast and 

Rigging 

The mast should be angled forward slightly as shown in the drawing; 

this makes changing the sail from one side to the other easier. The mast 

is short and standing rigging is only needed on boats over 7 metres long. 

This rigging is changed from side to side each time the sail is tacked. 

Spar The spar spreading the sail is very long and so needs to be strong and 

light. It can be made from several shorter pieces lashed together. The 

spar should be thicker in the middle than at either end. 

Sail The top edge of the sail is laced to the spar using Method I (see page 

691, 



Halyard The sail is hoisted by a rope halyard tied to the upper spar. This hai- 

yard should be attached between one third and half way along the 

Iength of’thrspar from the bottom end. The end ofthc halyard is tird 

to a c:icat on the cross-member which supports thr mast. 

Sail Control The angle of the sail is rontrollc:d by a rope (or sheet) at the back 

corner ol‘ the sail. Two fLrther lines art: used to control the sail. One, 

i~ttil~hC~Ci 10 l.ilV tOi1 Of Ihr S:XlI’. ~x)ntrois twist in the sail. ‘I’hC Other, 

attilrhcd at the bottom ot‘thc* spar, controls the ;mgle of the spar. 

Handling ‘I’l~~s;\il is t;tc.kt.rl 1)). lowering .~r~tl rehoisting OII thr ~~t*wsicIe. (jpbirrg is 

achievrci in t,h(a si\mt* W;IY, hut with practirr tht* sail (‘iIt be ~IOWXI to 

blow rounci in front ol‘thr mast. Sailing towards the wind or across the 

wind, the spar is ;mgled upwards. When sailing downwind, the spar 

czilll be :dIowed to set honzontaily. 

Reefing The sail is rrducrd in strong winds by lowering t hr spar and tying of1 

thr loose sail along the bottom rdgt-. 

Stowing \t’hcn trot in use’, thr sail can cithrr br stowed on deck or be pulled up 

against the spar so that it dotx not (‘iitch the wind. 
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APPENDIX 4 - CRAB CLAW RIG 
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CRAB CLAW RIG 

General The Crab Claw sail is three-sided with long spars on the upper and 

lower edges. It is set on a short mast. This rig is common on multihull 

craft in the Pacific. 

Upper spar _ / 

Mast - 

Halyard 

Control line 

spar 

Mast and 

Rigging 

The mast is installed in an upright position. Since the mast is short, 

standing rigging is not usually used to support it. 

Spars The spars spreading the sail are long, so they need to be strong and 

light. They may be made from short lengths lashed together, or from 

a long piece ofwood. An ideal material is Bamboo. The spars are better 

if they are curved to follow the shape of the sail. 

Sail The top and bottom edges of the sail are laced to the spars using 

Method I (see page 69). 

Halyard The sail is hoisted by a I ape halyard tied to the upper spar. This hal- 

yard is tied about halfway along the upper spar. When hoisted, the 

halyard is tied to a cleat on the cross-member which supports the mast. 
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Sail Control The angle of the sail is controlled by a rope (or sheet) tied to the 

bottom spar. A further line attached at the front lower corner of the 

sail is used to control the amount the sail is tilted up or down. 

Handling When tacking, the sail is pulled round the back of the mast and the 

forward line re-attached. Gybing is done in the same way. The angle 

at which the sail is tilted up or down is important. A good all-round 

position is shown in the drawing, but when sailing downwind, the sail 

can be more horizontal. 

Reefing The sail is reduced in strong winds by lowering the upper spar and 

tying offthe loose sail. 

Stowing When not in use, the sail can either be stowed on deck or be pulled up 

against the mast so t’hat it does not catch the wind. 
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SPRIT RIG 

General The Sprit rig uses a four-sided sail which is spread by a long spar across 

the sail, called a sprit. This rig is most commonly used on small boats, 

and somet.imes on larger boats with a jib (see Appendix 8). This rig is 

easily handled by a small crew. 

Mast 

Mast and 

Rigging 

The mast should be in an upright position with the standing rigging 

tight. 

Spar The spar (or s/i/) is long, so it needs to be strongly made. It is best 

made from a single piece of wood, but se\.eral pieces can be used if the) 

are strongly lashed together (,see pagr 5 I J. The spar should not bend; 

the sail will work much better if the sprit is \*rry stiff. 
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The bottom end of the spar is tied to 

the mast using a rope which is passed 

loosely round the mast and back to the 

spar. This rope fits over a chock on the 

mast, and supports the spar. 

A boom is sometimes used when sailing away from the wind. 

Sail The front edge of the sail is laced to the mast using Method 2 (see page 

70). The lacing should not be pulled too tight. The top corner of the 

sail should be tied to the spar with a knot which will not slip down the 

spar. 

Halyard A single halyard hoists the sail, and the end is tied to a cleat on the 

cross-member which supports the mast. 

Sail Control The angle ofthe sail is controlled by a rope (or sheet) at the lower rear 

cornerofthesail. The upper end ofthespar (orsprit) is also controlled 

by a rope tied to the top of the spar. This sprit control system reduces 

the twist in the sail when sailing across or towards the wind. 

Handling The sail turns behind the mast when tacking cr I;;*\ ‘?g so does not 

need any special terh;Atue~. 
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The sail can be reduced in strong winds by two methods: 

OPJE By lowering the sail down 

the mast, and tying the excess at 

the bottom edge. 

The spar is lowered down the 

mast, so there should be a second 

chock on the mast at the level of 

the boom to support it. 

TWO By removing the sprit to 

leave a triangle. The excess sail 

should be tied back. 

7 
\ I 



Stowing The sprit rig has a useful method of stowing the sail at the top of the 

mast. A rope is taken from rhe top of the mast, around the sail, and 

back t a the top of the mast. When this rope is pulled tight. the middle 

of the sail is pulled towards the top of the mast, leaving tbc deck clear 

for fishing gear handling. This is known as bruiling. 
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GUNTER RIG 

General The Gunter sail is four-sided. The top spar is almost upright, which 

allows a tall sail to be set on a short mast. The bottom edge ofthe sail is 

spread by a boom. The Gunter rig is most commonly used on small 

boats and is especially good when sailing towards the wind. A jib (see 

Appendix 8) may be easily fitted. This rig is easily handled by a small 

crew. 

.& Reef points 

Mast and Standing rigging is used to support the mast. The mast should be upright, 

Rigging with the rigging tight. a 

Spar The spar is long, so it needs to be strongly made. It is best made from a 

single piece ofwood, but several pieces can be used, ifthey are strongly 

lashed together (see page 5 I 1. 



The bottom end of the spar is 

positioned on the mast by a pair 

ol’jaz~s, and held against the mast 

by a st~ort rope. The jaws are 

made tiiom two chocks. They 

IlrNl Imtl1 to lx- strotlgly macic 

and strong!y held to the end of 

the spar. 

The fiiont end of‘the boom also has jaws to position it against the mast. 

‘tllrse are also held against the mast to stop boom movement. They 

are made either from the fork of a tree, or from two chocks, as shown 

in the drawing. 

Sail The top tdgr uftht- s;lil is laced to the spar using Method I (see page 

(i!)\. ‘I’ht~ botlom cldge ol’ttit~s;lil t‘;i~i either bc Iaced to the I~ooni using 

Slethod I, or it ~*a11 be pulled tight at the back corner and tied, leaving 

the bottotn ~fthe sail t~ntac~d. ‘I‘hr tYot)t edge ofthe sail is laced 10 the 

masl using ~t~1tiorl 42 ;st-e p;ig:c* 70’. t;ikilig care 11ot to pull the lacing 

too tight. 
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Halysrd The sail is hoisted by a single rope halyard. This should be tied to the 

spar about one-third of the spar length from the bottom end. When 

hoisted, the halyard is tied to a cleat on the cross-member which 

supports the mast. 

Sail Control The angle of the sail is controlled by a rope (or sheet) on the back end 

of the boom. 

Handling The sail is easy to handle. It turns behind the mast when tacking or 

gybing, so does not need any special techniques. 

Reefing The sail can be reduced in strong 

winds by lowering the spar and 

tying the loose sail at the bottom 

edge. The halyard should then 

be moved further up the spar to 

keep the spar upright. 

Stowing When not in use, the sail is either stowed on deck or the boom can be 

tied against the mast to keep the deck clear for fishing gear handling. 
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DIPPING LUG RIG 

General The Dipping Lug has a four-sided sail which is spread by a spar at the 

upper edge. It can be used on boats ofall sizes. Jt is not supported by 

standing rigging, so on small boats the mast may easily be removed or 

lowered to the deck. This makes the Dipping Lug rig particularly suit- 

able for fishing boats which operate through surf on to a beach. The 

Dipping Lug rig sails well towards the wind. It also performs well 

across the wind, but needs a boom when sailing downwind. 

Mast and 

Rigging 

The mast does not have standing rigging, but the halyard is tied to the 

edge ofthe boat; this gives side support to the mast when the sail is up. 

The mast should be held firmly upright by the mast step and by the 

lashings round the cross-member or by the hole in the deck. 
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Spar The spar at the top of the sail needs to be stiffand light, and should be 

thickest in the middle. It is best made from one piece of wood, but 

several pieces can be used if they are strongly lashed together (see page 

5 I ). A boom is sometimes used when sailing away from the wind. 

Sail The top edge of the sail is laced to the spar, using Method I (see page 

69). The other three edges do not have spars. The lower front corner 
oi’the sail is tied to the front of the boat. 

Halyard The sail is hoisted by a single rope halyard. This should be tied to the 

spar about one-third of the spar length from the front of the spar. When 

hoisted, thq halyard is tied to a belaying pin (or a cleat), which should 

be close to tlhe outside edge of the boat. This helps support the mast on 

the side frorh which the wind is blowing when the boat is sailing. Because 

the rig need> to be lowered and raised whilst sailing, it is usual to make the 

loads on t$e halyard less by using a purchase. This is described on 

pw 55. i 
. 
I 

1 

Sail Control The angle ofthe sail is controlled by a rope (or sheet) on the lower rear 

corner of the sail. A further rope is tied to the front lower cornerofthe 

sail; this is used to pull the front edge of the sail tight. 



Handling When tacking or gybing, the sail 

needs to be partly lowered. 

Then the forward control line is 

let go and the sail and the front 

of the spar arc pulled round be- 

hind the mast. 

Then the forward line is retied, 

the sail is hoisted again, and the 

halyard is retied on the side of 

the boat which is facing the 

wind, 

.a makes the Dipping Lug rig more work to handle than some other 

Jailing rigs. 

Reefing The sail can be reduced in strong 

winds by lowering the spar and 

tying the excess at the bottom 

edge. 

Stowing The sail is stowed on deck when not in use, but takes up little space as 

the spar is short. 
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APPENDIX 8 - THE JIB 



Forestay. 

Shroud 

f 

‘30 

The jib, or foresail, is a three-sided sail carried in front of the mast. It may be used on 

both Gunter and Sprit rigs. 

The advantages of a jib are: 

(I) It gives improved performance to the boat when sailing into the wind. Usually 

the boat will be able to sail closer to the direction from which the wind is blowing. 

(2) It is a very simple and quick method ofincreasing the amount ofsail when sailing 

away from the wind. 

The sail is fixed to theJbrcsfny along its front edge; this is done with short lengths of 

line tied around the forestay which allows the sail to slide up and down. The bottom 

corner at the front is tied to the boat so that the front edge pulls tight when the sail is 

hoisted. The sail does not need any ex:ra spars to spread it. 
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To hoist the jib, the halyard is attached to the top corner, led through a deadeye on 

the front of the mast, and tied to a cleat on the cross-member supporting the mast. 

The sail is controlled by two sheets, leading each side of the mast, and through sheet 

points on the boat. When the boat is tacked or gybed, the jib is changed from one side 

to the other, using these sheets. 

When not in use, the jib should be lowered into the boat. The sail is not reefed, but in 

strong winds can be lowered to reduce the sail area of the boat. 
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APPENDIX 9 - CONVERSION TABLES 

(I) Beaufort Scale to Knots to Metres/Second to Km/Hour. 

(2) Square Metres to Square Yards to Square Feet. 

(3) Metres to Feet and Inches. 

(4) Millimetres to Inches. 
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I. Beaufort Scale to Knots to Metres/Second to Km/Hour. 
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2. Square Metres to Square Yards to Square Feet. 
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3. Metres to Feet and Inches. 
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4. Millimetres to Inches. 


