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Mr, C.S. Yorke
Swaffham Hamond's High School

Between September 1979 and June 1980, David
Taylor, a pupil at Swaffham Hamond’s High School
designed and built a test tank for model boats as his
major project for ‘O’ level Technology (Cambridge
Board). The project was also entered for the Schools
Design Prize (Design Council) and won a prize. The
tank is now the property of the school and is in
constant use. This is an account of the project.

David wanted to build an airship. It would have
to be a model, he realized, but he wanted to test
the feasibility of larger designs capable of carrying
enormous loads. The whole ship, he felt, could be
a huge aerofoil section which would supply dynamic
lift. I pointed out that Barnes Wallis had said that
airships should never be flown with dynamic lift as
it made them susceptible to catastrophic stalling
and that it was suspected by many, Wallis and
Nevil Shute included, that this may have been
a contributory factor to the R101 disaster. David
quietly pointed out that what was true in the 1920s
and 30s was not necessarily true today: advances
had been made in material science and aero-engines.
But I began to feel we were getting lost in detail.
What gas could we use? I wouldn’t counenance
Hydrogen. And where would we get a supply of
expensive Helium? Firmly, and with great regret,

I ruled out the project.

Guiding pupils towards a suitable 5th year
project is always a problem, but I could see that
in this case it was going to be particularly acute.
David is a boy with large ideas and the ability to
carry them out, but had we the resources to meet
his demands, particularly financially? His project
would, we decided, have to be something for the
school so that we could share the cost, but also it
would have to be something he was interested in.

A consideration of David’s interest didn’t narrow
the field much; he is interested in most things
technical, but I knew what [ wanted — a test tank
for model boats. And that fitted in nicely with one
of David’s many hobbies,

It was here that a doubt that was to haunt us
throughout the project loomed up, particularly
once we had decided to enter for the School Design
Prize. Marine test tanks are scarcely new. Was this
a legitimate design project? Should it be more
original? In the end we resolved the matter
something like this: I as the client was approaching
David as the designer with a particular problem to
be solved within a set of very strict limitations.
This, we felt, must be more typical of a professional
designer’s position than one in which the designer
of his own volition chooses his own project and
can work without restrictions.

David noted in his folder, ‘At first [ was not at
all keen on the idea, but over a relatively short
period of time this project’s appeal grew on me
as [ thought about what it might involve. It was
a challenge, and [ met with many unexpected
snags’.

From then on my role became easy. I looked
after the rest of my group and David looked after

his project, occasionally discussing a problem or

David
Taylor’s
Marine Test
Tank

asking advice or chatting about requirements.
I was a store-keeper, a financial backer, an
information resource, critic, and I hope, a friend.

David’s analysis of the problem pinpointed seven
basic problems to be solved,

1. basic tank design

2 wave and turbulence absorption

3. boat towing systems

4, towing tracks and rails

5a. motor mounting and power transmission
5b. the final belt and pulley systems

6. strain gauge electronics

7. motor control electronics.

To each of these, David applied the design
approach: analysing the situation, determining
its specification, investigating it, posing possible
solutions, selecting the most appropriate, building
and testing and evaluating it on its own and in
relationship to the other problems.

The critical area, David felt, would be the towing
system. This area in particular would distinguish an
effective test tank from an elaborate puddle, and
the following section of this folder is a good
example of his approach. (See pages 92-95).

To this David added his working drawings, sheet
after sheet of superbly executed ink drawings on
tracing paper. So well done were they that many
who looked at them could only be convinced that
they were the work of a 5th year pupil by pointing
out spelling mistakes! Only this and the stencilled
lettering distinguished them from the work of
a professional draughtsman.

About halfway through the project we finally
decided to enter it for the Design Council Schools
Design Prize. We went through weeks of doubt
about its suitability for entry, but in the end felt it
could do no harm and Rolls Royce, who sponsored
the competition, said that they would send an
engineer round to talk to entrants.

Mr. Scarfe, a design development engineer who
works on helicopter engines came on 12 May and
spent the whole afternoon looking at the project
and discussing it with David. It was a particularly
good time for this visit. The tank was constructed,
filled with water, working and yet not working.

The meter from the strain gauge which should
register the drag was not giving stable readings.
The cause had to be identified, if possible, before
the ‘O’ level project moderation (the ‘O’ level
folder had already gone off to the moderator)
and certainly in time for the competition.

The difficulty, we all agreed, was to isolate the one
effect we wished to measure from all the other
variables. The problem was how it should be done.
David had built a completely floating towhead
which should, he felt, by rising and falling with the
boat, eliminate all the forces but drag, Mr. Scarfe
said it wasn’t exactly his field, but perhaps by
locking the towhead and towing with string . . .?

That shocked David. How could this professional
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engineer from Rolls Royce possibly resort to
something as crude as string? In the event, both
were right. The towhead did need to be locked
but the string didn’t work because it allowed
the boat to yaw.

Mr. Scarfe left us, promising to talk the problem
over with his colleagues and write to us, but before
his letter arrived David had followed up on his
suggestions and a solution had been found.

Soon after, David left school, coming back
occasionally to make a modification and when
the judges’ representative called to look at the
hardware. The presentation of his prize has come
and gone, The school bought mechanisms kits with
its prize money. David, | think, bought drawing
equipment, for he is now training as a technical
illustrator. I will be seeing him again soon as we
will be visiting Rolls Royce in Derby together along

with all the other Schools Design Prize winners.
In wonder if Mr. Scarfe will be there . ..

I've got these boys working on energy from
waves using the test tank and I've got a little
problem I'd like to talk over!
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