Squires

I am not at all sure of the ethics of helping project students but, when I help I expect some input from the student so this is not step-by-step. 

You need a hull design that can be run on your machining centre. It needs to be a simple design that looks the part.

This, in outline, is what I would do. I will work in inches you can translate to mm.

The first thing that you need is a deck plan and side elevation of the hull. I shall work freehand with a fountain pen. You will have to put up with it.
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In the sketch I show a deck plan that is simply two arcs of circles set out so that they look the part and can be cropped off to give a transom. The widest part is say 5( and is more than half the length of the boat from the stem. This looks attractive.

I would make both stem and transom vertical but plan to fit a shaped bumper as the stem of say 0.5( thickness.

Now you need a side elevation. Plan to use a maximum depth at the point of maximum beam. Draw another arc or, if you fancy, one arc from the max beam position to the stem and one from the max beam position to the transom. 
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Now we must deal with the front and back separately. This is how I would proceed. In the second sketch I have drawn typical shapes for the forward hull at the stations shown in red.

These lines can be arcs of circles with the one at the point of maximum beam a semi circle.

The arcs must change in radius from station to station something like I show in the sketch. The radius needs to increase slowly near to the point of maximum beam a more quickly near the nose. You need a mathematical relationship.
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This is it. The radius at the point of maximum beam is 2.5(. So we need a graph relating radius and station as I have drawn it. That graph has the form 
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Set the equation up in your mathematics package and find some sensible values for 
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. Now you have to try them to see what they look like in 3d.

Either draw them or use your maths package. I would draw them and cut them out in card and set them up on a card deck and see what they look like. It is very quickly done using cyanoacrylate.

That is the front end. The back end is very easy because I would make them all ellipses.

This gives a hull design that lends itself to programming for machining and it could be used without making allowance for the cutter by using a ball-ended milling cutter of about 6 mm diameter. It is not the precise shape that is important only that the curves should be smooth.

It is really just trigonometry from here.

Ivor Bittle
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