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Drawing sections
If you are going to design a boat, 

then as well as drawing the side profi le, 
waterline and deck plan you need to 
show the shape of the hull in cross 
section. Designers usually divide the 
waterline into 10 equal spacings and 
make a ‘cut’ or section across the 
boat at each of these points. A set 
of sections is drawn and from these 
you can calculate the displacement 
or weight of the boat by measuring 
the area of each below the waterline. 
These areas are added together and 
multiplied by the section spacing (1/10 
LWL) to give the volume. If they are 
measured in square centimetres the 
result will give the displacement in 
grams since one square centimetre 
weighs one gram in fresh water. 

� e simplest way
Assuming that you are not using a 
computer to draw the lines, measuring 
the area of a section can be done 
with the most basic of tools. The area 
can be found by drawing on squared 
paper, or tracing paper on top of 
squared paper, ruled with, say, 5mm 
squares, and then counting the number 
of full squares inside and allowing a 
little plus or minus for squares which 
have been cut through by the section 
lines. It takes some time to measure 
all the sections, and is a nuisance if 
you want to change them. However if 
done carefully the result can be can 
be reasonably accurate. But there is 
another way!

� e Planimeter
In simple terms the planimeter is an 
instrument with which to measure the 
area of irregular shapes and it can be 
used to fi nd the area of hull sections 
quite quickly. Different designs of 
mechanical planimeter are available 
but they have it in common that each 
has a pointer (or magnifi er) with which 
to trace the outline of the section, and 

each has a revolving wheel mounted 
in a moving carriage, from which the 
fi gures may be read after the pointer 
has completed a full circuit of the 
outline, usually starting at the 
boat’s centreline.

� eory and practice
The Swiss mathematician Jakob 
Amsler designed the fi rst planimeter in 
1854. To understand the theory behind 
the design there is an excellent article 
at http://www.leinweb.com/snackbar/
planimtr/index.htm which also includes 
animations of the instrument in action 
and photographs of different types, 
another at : http://whistleralley.com/
planimeter/planimeter.htm and one of 
the best explanations I have seen at: 
www.ams.org/featurecolumn/archive/
surveying-two.html

How to get one
Many professionals are replacing the 
mechanical planimeters with digital 
instruments but these are probably too 
expensive for occasional amateur use. 
Fortunately mechanical planimeters 
now come on to the market regularly. 

E-Bay had several examples, some 
of them, those by Keuffel & Esser for 
example, are collected as antique 
instruments, but others are on offer for 
a few pounds only.  (Mine was bought 
on E-Bay for less than £10. and is a 
nice instrument in its own right. Ed.

Modern suppliers
Modern mechanical planimeters 
are available from Haff, Germany, 
Filotecnica in Italy, Koizumi in Japan, 
Lasico in the US and several others.

Design in theory and practice using 
a planimeter and other tools, will be the 
subject of future articles in Acquaint 
and held on the MYA web site. I am 
indebted to Roger Stollery for help 
with this article. 
Charles Smith
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now come on to the market regularly. 

� is is the fi rst of an occasional series of articles on design tools and techniques.

Measuring the displacement 
of a hull

� is is a polar planimeter by Stanley of 
London. One arm is anchored using a pin 
to the desk and the other is free to move as 
it traces the perimeter of the drawing in a 

clockwise direction. As the pointer moves the 
wheel mounted in the carriage at the ‘elbow’ of 

the instrument revolves


