I never used to read bike mags. I started to work for Fast Bikes only because I happened to get talking to Dan Harris on the one occasion when we were both in the same race (yes, I did beat him). For years afterwards, I only ever read FB – firstly, because I got a free copy, and secondly because Colin kept telling me that all the others were crap. 

However, I bought a load of mags to keep me amused for a flight to Japan last year, and I was fascinated to find so many articles that were ripped-off from stuff that I'd written a few months before. Since then, spotting rip-offs has become something of a hobby, and it's also made me realise that Colin was actually quite right in his gum-slapping about the other comics on the shelf. Standards of technical writing, in particular, are lower than whale shite. 

Being an engineer, I find that verbiage and opinions don't really bother me either way, because they're all so subjective that it's difficult to know the difference between a good one and a bad one. Facts, though, stand out like dogs' balls in writing, because you can either get them right or wrong, with very little grey area in between.

"Four valves good, five valves better" is an excellent example of a piece of technical writing that I lifted from another comic recently. It's a fine bit of literature (though questionable grammatically because the sentence lacks a verb) – it's succinct, alliterates well, and pays homage to the central phrase in a satirical classic of modern English literature, George Orwell's "Animal Farm". There is a slight problem, though, in that it's factually incorrect, i.e. wrong.

In the 1970s and 80s, Yamaha tried quite a few multi-valve schemes before they settled on their trademark five, including a seven-valve arrangement with four inlets, three exhausts, and two spark plugs (Maserati already had a six-valve head under test). It was these tests that gave rise to the FZ750, which was such a seminal bike that at the time everyone assumed that everything on it must be the way to go – including the five-valve heads. The concepts of a short, forward-leaning engine in a Deltabox-type chassis have largely stood the test of time, but the main PR coup, the Yamaha exclusive, the crowning glory atop that engine……….didn't.

At the time, Yamaha were planning a Formula 1 car campaign and were warming up by making a F3000 engine, which was basically a Cosworth DFV V8 bottom end fitted with Yamaha's own five-valve cylinder heads. It was announced with great fanfare.

Again, there was a problem. Although the Yamaha heads were well engineered and really looked (and sounded) the part, and the rest of the engine was exquisitely fabricated and put together from the tips of its inlet trumpets to its open megaphone exhausts (oh yes), the slight fly in the ointment was that it produced less power than a bog standard Cossie.

The science behind it is quite simple. It's best to open valves as rapidly as possible, to get the most flow, most quickly. When a valve is just barely open the shape of the port has no effect on the flow because it's choked around the valve seat – that's the bottleneck controlling the amount of gas you can get in.

The big advantage of multiple valves is the increase in "curtain area", the area for flow around the seat when the valve is just cracked open. Three valves, each 20mm diameter, have the same port area as two valves 24mm diameter. However, the circumferences of the twin valves total 150mm but for the three the total is 188mm. Therefore, when the valves are just cracked open, there's the potential for 25% more flow through the triple ports. It was this effect that Yamaha wanted to exploit, and their three inlet valves do it very well. However, when the valves are fully open and there's no longer a bottleneck around the valve seats, three little ports unfortunately don't flow as well as two bigger ones – a bit of a choker (geddit?).

The impact of this on engine performance is complex, but it boils down to a five-valve head giving a decent spread of power throughout the rev range, but never giving a peak figure as high as that from a four-valve set-up. This is why a five-valve head works very nicely on an Aprilia Pegaso trailie or an Audi road car, or in the pouring rain at Suzuka, but none of the other bike manufacturers are in a rush to use them on their new four-stroke GP bikes, and you won't find them on F1 cars, either. Even Audi are shelving the system now, because they are heavily into GDI (gasoline direct injection) as the Next Big Thing, and their direct injector sits exactly where the third inlet valve would go.

A fascinating aspect of sportsmanship and technology in the modern era is that if you have an idea that doesn't quite work, like Yamaha's, you certainly don't tell the opposition. You become all secretive so that everyone thinks you've made a great breakthrough, and then you charge vast licence fees for others to use the technology. Also, it's a sensible sporting tactic to try to make your competitors waste at least as much time and money as you have in developing an idea that won't make the cut. Quite a few manufacturers, including Ferrari and even Honda, rushed to make five-valve racing engines before they realised that Yamaha had sold them a dummy. Yamaha didn't like to admit this, of course, so that's why they stick with five valves now and have made the layout their own little gimmick.

Nothing is ever simple; five valves aren't better than four, and the reason we see them on the Yamaha M1 has a lot to do with PR, a little bit to do with politics, and nothing at all to do with engineering
