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1 . INTRODUCTION

THE PURPOSE OF THIS PUBLICATION is to present some basic designs of boats that are

simple to construct, for use. in small-scale, non-industrial fisheries. All the designs
shown here are of the flat bottom type; that is: the bottom is flat when seen in the
transverse direction, while lengthwise there is a slight curvature. In the majority of

the present designs, the shape Is simplified to the extent that the sides are built up
with parallel planks and the rocker of the bottom is determined simply by the curvature
and the flare ofHftie side planks, so no building jig is necessary.

THE EASE OF CONSTRUCTION of flat bottom boats, because of the simple, straight-lined
frames and' the uncomplicated planking, is considered to be their main advantages, realizing
also 'tfhat this normally makes them the least expensive of all planked wooden boats.

THE SHALLOW DRAUGHT is an important feature for many purposes like navigation on
shallow rivers and lalces or in swamp areas or close to the shore. For beach landing
operations, it means that the boat can be kept afloat until it actually touches the beach,
and because of its flat bottom it rests firmly on the ground after hauling up.

GOOD TRANSVERSE STABILITY when compared with round bilge or V-bottom boats with the

same weight and overall beam is another advantage of flat bottom boats. This means that

they give a stable working platform for fishing operations.

BIG FLOOR SPACE INSIDE THE BOAT is a valuable asset for certain fishing operations
like gillnetting or pot fishing where a working position standing near the side is normal;
this is another easily possible, favourable feature of the flat bottom boat configuration.

THE ADAPTABILITY FOR SERIES PRODUCTION is high, utilizing simple moulds and templates;
series production is possible with a small labour force. In one country in Africa, the

system of kit production in a central place with good access to suitable timber, and

assembly in the different fishing villages, has been introduced with great success.

EXPERIENCED BOATBUILDHRS are not necessary for the construction of flat bottom boats
since the amount of difficult boatbuilding work is reduced to a minimum. Knowledge of

general carpentry is required, supplemented with a few weeks training in this particular

type of construction.

STANDARD SIZES OF TIMBER can be used throughout in the majority of the designs presented.
The requisite timbers can be obtained directly from the timber store or saw mill without

spiling or other difficult adjustments of the edges being required. Since ^standard timber

sizef are different in different countries and strength and stiffness are not the same for

all boatbuilding timbers, the specifications given should be taken more as guidelines than

as strict instructions.

THE MAIN USADVANTAGES of flat bottom boats are their general tendency to slamming in

waves, resulting in discomfort, and requiring speed reduction, and the tendency to side-

drift in wind aid waves, due to lack of a deep keel. These features restrict the area of

use "for these boats to protected waters, inland waterways and some lakes. Spray and water

that enter the boat can also be quite uncomfortable, since there are no bilges where this

water can be collected and easily bailed or pumped out.

THE BOAT DESIGNS presented here are suitable where low cost, or ease of construction!
are all important factors and where a somewhat reduced seaworthiness or seakindliness ,

can be accepted, or where extreme shallow draft requirements are an over-riding consideration.
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2. BUILDING PROCEDURES

THE SIMPLEST VERSIONS of flat bottom boat a have crogp^laid bottom planka nailed

directly to the sides, and the lower side planks on each side are increased in thickness

to take the nails without splitting* The framps are mainly necessary to hold out the

sides during construction, because the main transverge^strength comes from the cross-laid

bottom planks* The bottom planks have to be held together by longitudinal bottom
stiffenergf and the side planks by vertical side stiffeners (intermediate side frames)
A slight bending of the bottom planks when crossing waves can be tolerated as long as it

does not affect watertightness. Except for MLW-6, which is built over a jigf
when one or

several boats only are to be built the construction procedure is as follows!

1* Select timber and fastqiings according to specifications on drawings
(see Chapters 3 and 4 regarding selection of timber and fastenings) .

2. Make templates for frames and transom*

3 Prefabricate frames, transom and stem complete with bevels*

4. Join lower side planks to obtain the required length using butt

blocks on the inside. Nark position of all main frames and

intermediate frames.

5* Assemble the lower side planks, frames, stem and transom on the

ground or on a flat floor* When this is done the shape of the boat
is given*

6, Fasten side stiffeners to lower side planks and complete side planking.

7* Turn the boat over, check the bevel on the lower side planks for a

perfect fit with the bottom planks* Start plankiryj the bottom from

the stem, working toward the stem* Apply a strand of cotton and

bitumagtic compound in the joint between the sides and the bottom.
If the bottom planking is made of a timber that swells and shrinks

considerably it is necessary to leave a gap, the thickness of a

haoksawjblade between the planks. Never fit the bottom planks tight
if they are made of pine or similar timber since the bottom planks
will buckle as they swell* With most stable tropical hardwoods,
however, the bottom planks can be fitted tight on the inside with a
small outgauge for caulking the outside*

9* Apply wood preservative on all surfaces. A strand of cotton is driven
into the seams with a proper caulking iron and not a screwdriver, chisel
or putty knife. The seam is finally rendered watertight by filling the

joint with bitumastio compound.

10, Painting the outside of the bottom with bitumastic paint is the best
and cheapest way* The sides can be painted but application of wood

preservation will give a better and cheaper protection to the timber

against rot*

Mien series production of 10 or more boats is envisaged, building upside down over a

jig is the quickest and most economical method* In this case the construction procedure
follows that shown for boat MLW-6, Slight differences in procedure ihay be necessary to

incorporate fixed frames which are indicated in some designs and these should be prepared
and fitted to the jig with the moulds and permanently fastened to the hull before it is
removed from the jig.
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3. SELECTION OP TIMBER

THE MAIN QUALITIES sought in a boatbuilding timber are;

(a) Rot resistance - Rot is the main enemy of wooden boats operating in tropioal
fresh water and the timber should be selected with this in mind. The types of
timber with high natural reDistance to rot are normally known by the boatbuilders
in the area but Forestry Departments will also be able to give precise information

regarding durability of various local timbers.

High resistance to rot can also be achieved by pressure -impregnation of
timbers. The local Forestry Department can give advice on which species of
timber would be suitable. Besides being easily treated by prossure-impregnation
it must be relatively stable, with good strength qualities and not split easily
when nailed or screwed.

00 Stability - A timber that is not stable will shrink excessively when it

dries out and thereby open up the seams with resulting leaks. On the other

hand, if the same timber is dry when the boat is being built the bottom planks
will swell excessively after being put into water causing great strain on the

fastenings and making the planks buckle with consequent leaks along the chine.
The tangential shrinkage should preferably be below 4 percent when dried from

green to 15 percent humidity. The best hardwoods have a tangential shrinkage
of only 2 percent - a boat built of stich timber will, therefore, have less

problems with leakage due to swelling and shrinkage.

(c) Good strength qualities - The wight of the timber will give an indication

of the strength. The heavier the timber is the stronger it will be. A heavy
timber will, therefore, permit a slight reduction in planking thickness compared
with a lighter timber.

(d) Take nails and screws without splitting - The problem of splitting when

nailing the planks can partly be solved by preboring holes for the nails.

Holes for screws must always be prebored.

4. SELECTION OF FASTENINGS

(a) All nails, screws and bolts should be hot-dipped galvanized.

(b) Copper nails or brass screws are expensive and their use is not warranted

for boats operating in fresh water.

(c) Bolts should be of carriage type with cupped head and a square nut. A

galvanized washer should be placed under the nut.

(d) The type of galvanized nails to be uced is often determined by ifhat is

available. Round nails or square nails are both acceptable but the

diameter should not be less than 1/7 of the plan!: thickness and the

length at least 2\; times the plank thickness. For example, for 20 mm

planking nails should have a minimum diameter of 3 mm and a minimum

length of 50 mm.

(e) If the timber has a tendency to split, a hole slightly smaller than the

nail diameter should be drilled before nailing. If the nail in to be

clenched, the nail should be tapped over at the end and, with a dolly

against the nailhead, tapped down so tliat the point enters the wood and

hammered hard down to draw up tight. The point should be clenched across

the grain, not along the grain since this often leads to splitting.
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APR -I

4.90 m

Flat bottom boat





TIMBER SPECIFICATIONS

The timber should preferably be medium heavy and medium hard with good holding

power for nails and low tendency to split.

For maximum durability, the timber should be treated with the best locally available

impregnation system, preferably pressure impregnation of all planks before the

construction.

CAULKING :

All joints should be treated with an asphalt- based or bitumastic compound during the

construction. It may be necessary to caulk eventual bad leaks with caulking cotton

afterwards.

FASTENINGS :

For assembly of frames : galvanized 50 x 5 mm flat head wood screws.

Elsewhere : 60 x 3.0 mm galvanized round nails.



BUILDING INSTRUCTIONS

lower side plonks

Assemble on o flot ground or on o floor.

Fix

NOTE I Aftor this first stogo of ossombly, it is convenient

to ploco tho boot on two sow-horsss opprox. 1.30m long
and 0.60 m high

Plonking of me bottom will bs dons with ths bottom up

(Soe Boot No IVC-4, Drwg No. 3)

NOTE 2 For sstist production of 10 or mort units

ths boots should bs built upstds down overo jig

SNiMlor to that m Boot MLW-6, Orwg No 6 but with

fromss A and B psrmonsntly fittod bsfors Hull is

removed from ths jig.

4.90m Flat bottom boat

CONSTRUCTION I

st STAGE
Seals Boot No

APR- 1

Drwg No

Building instruction continued

3.

4.

5.

6.

7.

6.

Fix sids stiffonors and complots plonking of tho sidos.

Turn ths boot and fix ths bottom stiffsnsr temporarily

Complots plonking of tho bottom.

Us* Masticon or brtumastic compound in oil joints.

Fix tho bottom stiffsnsr and kool and skog pormononty.

Prspors and fix thwarts ond knsos

Round off oil corners ond edges ond apply wood

MAIN PARTICULARS

Length over oil

Boom ovor oil

Depth

I opprox.

4.90 m (16ft)

1.22 m (4 ft)

0.40 m ( I ft 4 in )

176 kg

Propulsion

Purpose

peddling or outboard up to K) hp

gillnetting, nooolining, generol purpose

4.90 m Flat bottom boat

COMPLETED BOAT

APR- 1

Drwg No.
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IVC-4

5.IO m

Flat bottom canoe





TIMBER SPECIFICATIONS

The timber should preferably be medium heavy and medium hard with good holding

power for nails and low tendency to split.

For maximum durability, the timber should be treated with the best locally available

impregnation system, preferably pressure impregnation of all planks before the

construction.

CAULKING :

All joints should be treated with an asphalt- based or bitumastic compound during the

construction. It may be necessary to caulk eventual bad leaks with caulking cotton

afterwards.

FASTENINGS :

For assembly of frames : galvanized 50 x 5 mm flat head wood screws.

For planking of bottom : 50 x 3.0 mm galvanized round nails.

Elsewhere: 60x3.0 mm galvanized round nails.



BUILDING INSTRUCTIONS

I. Propers : fromtt

transom
stom pises
lowor sids plonks

AssomMo ths obovo Horns on a flat ground or o floor

Fix fromos tsmpororily with diagonal bottsns. (Sot

Fix iids stiffsnors ond complshi plonking of ths sidos.

Turn ths boot ond fix ths bottom stiffonsrs

Comploto plonking of ths bottom

or bitumotic comi

NOTE 2 For *sns* production of 10 or rnorsuniti

ihs boots should bs built upsids down ovor aw
similar to mot m Boot MLW-6, Drwg. No 6 but with

fromss F psrmonsntly fittsd bstecs hull is rsmowsd

from ths jig.

5.10 m Flat bottom canoe

CONSTRUCTION l
if STAGE

Scols

Dssign

Romt, Nosmbsr>bsrl97l

Boot No

IVC-4

Drwg Na

Building instruction contmusd

6 Fix ths bottom stiffsnsrs psrmonsntly

7

8

9

10.

Prspors ond fix kosl ond sksg

Prspors ond fix thwarts ond knoss.

Round off all corntrs ond sdgos

Apply wood prossrvotivs ond point

MAIN PARTICULARS

Length ovor all

Btam ovor oil

Doptfi

Woight opprox.

5.10 m (17ft)

1.14 m ( 3 ft 9m)
0.40 m ( I ft 4 in )

170 kg

Purpott

paddling or outboard up to 5 hp

gillntttmg, nondlining ( gonorol purposes)

5.10 m Rat bottom cono*

COMPLETED CANOE

Dsaign

loot No.

IVC-4

Drwg. No.



MLW-6

5.40 m

Flat bottom boat
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IVC-6

5.94 m

Flat bottom boat
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IVC-5

6.80 m

Flat bottom ^canoe





TIMBER SPECIFICATIONS

The timber should preferably be medium heavy and medium hard with good holding power for

nails and low tendency to split.

For maximum durability, the timber should be treated with the best locally available

impregnation system, preferably pressure impregnation of all planks before the construction.

CAULKING :

All joints should be treated with an asphalt- based or bitumastic compound during the construction.

It may be necessary to caulk eventual bad leaks with caulking cotton afterwards.

FASTENINGS :

For assembly of -frames : galvanized 45 x 5 mm flat head wood screws.

For planking of bottom : 50 x 2.7 mm galvanized round nails.

Elsewhere : 60 x 2.7 mm galvanized round nails.
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PDY-I

8.23 m

Flat bottom boat



_4JiO

TRANSOM

V

\\_

u. _J!0_

. 640

T

FRAME B

560 . 560

T
,420 J. 420

\r

FRAME A

TIMBER

[w^9hf pr m(otQ65hoAlm)! 2 86 kg [ 2 08 hg TlOO kg ;
2 64 kg \

I 64 kg
j

3 70 kg |

FASTENINGS :

Pot from** ttc *glonid j
50*tt mm fiot hood tfood KTWM , nymbor of . ,pptoiunotiyoly 50

>Oi3^iM(i:glMmiM nailr; iMnnbor of .' oppronmotivoly IOOO or opproii 5 kg

j:

22 70 mm

28)i 90 mm

28 > 145mm

22il45ir

28 x 145 n

22 * 145 n

28 1 145 n

28i90n

MAIN PARTICULARS
Length ovtr all

Btom over all

Depth

Weight opprox

Carrying capacity

8.23 m
I 80 m
57 m

517 kg
1.5 tons

( 27 ft in )

( 5 ft II in )

( I ft 10 in )

Propulsion : long shaft outboard up to 20 hp

Purpose : fishing, transportation

8.23m Flat bottom boat

OUTBOARD POWERED VERSION

Seal* os shown

Rome, April '1972

Boat No.

PDY-I

Drwg No.
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SOM-I

8.43 m

Transport boat
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IVC-7

11.25 m

Transport boat
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