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Well, here we go – the bit you've all been waiting for. The time when the design moves off the CAD and into the shed, from off  the screen and into the steel, from virtual reality to real reality (eh?).

I have to say that as my hacksaw cut into the first bit of fine British steel that was to be my chassis, I was struck for a few moments by the history of the occasion. I had to stop as soon as I had started, because I noticed that the clouds had suddenly parted and a brilliant stream of light bathed a golden glow over my shed. I could hear a celestial choir in the background, and I realised that I was doing more than cutting a tube; more even than making a bike. Many of  the great marques in British history had started in just the same way, with a bloke cutting a bit of steel in a shed in Coventry. Somehow, it was even more than that; it made me feel that I was actually doing something worthwhile for a change, instead of just being one of the faceless masses who get up at 6am every day, go to work in a factory, come home, drink beer, and fornicate occasionally. In my own infinitesimally small way,  I was striking a blow for England and the English. Not the England of Tony Blair and the Millennium dome, nor the England of Bernie Ecclestone and million quid bungs,  nor the England where our Foreign Secretary tells Palestinians that they must imprison their terrorist murderers as we let our own go free. I wasn't interested in this England where Britons can't call themselves British any more because it has "racist overtones". Oh no; sod that. 

Cutting that bit of steel transformed me into a small part of the real England, the England where Britain really is still Great Britain. I'm talking about the England of Steve Redgrave (who picked up his fifth gold medal at 38 whilst suffering from diabetes and colitis) and Denise Lewis (who proved herself the world's best female athlete with her leg strapped up and shot full of painkillers), the England of Barry Sheene, Geoff Duke, John Surtees, and Mike Hailwood. The England of Isaac Newton and Stephen Hawking. The England of the Somme, of Dunkirk, and of the Falkland Islands. The England of Wellington and Nelson, of the Supermarine Spitfire and the Hawker Harrier. The England of George Stephenson’s steam locomotive and Christopher Cockrell’s hovercraft. The England of the KTT Velocette, the Rudge Ulster, and the Manx Norton. Land of hope and glory, mother of the free!

Let me tell you, when I put on my Union Flag boxer shorts in the morning, there's no feeling in the world to compare with that red, white and blue wrapped round my bollocks. The very first bit that I ordered for this project bike (codenamed GBFB - the Great British Fast Bike) was the small plaque to go on every chassis which says, proudly,  MADE IN ENGLAND. It’s enough to bring a lump to my throat by itself.

There are those who say that this England is doomed to disappear beneath laws from Strasbourg, taxes from Brussels, coinage from Frankfurt, and culture from Hollywood. Well, even if it's true, let me assure you that there’s at least one ordinary little factory worker here in the Midlands who’s not going to just bend over and touch his toes, I shall be fighting to the last bullet. I might well have been driven to the point of bankruptcy by the LionHeart, but that was only the first round. I'm not beaten yet.  Rule Britannia! 

Ahem. Maybe I'm getting a little carried away. Remember, though: it might be only a few bits of steel to you, but to me it was a dream. I felt as if my entire life had just been a preparation for this moment. Tall oaks and little acorns; you know how it goes. Anyway, I was getting ahead of myself there, since before I could make the chassis, I first of all had to design and make the jig for it. I put a lot of effort into this part of the project, because the idea was always that I wouldn't just be making a bike, I'd be making a bike company, and that meant knocking out a limited production run of bikes as economically as possible and yet to a consistently high standard that was reminiscent of traditional British craftsmanship at its finest.

There's more to designing jigs than meets the eye. It's no use just making a dirty great big bracket to hold things in position and then getting on with it. The trick with jigs is that they have to be mega-rigid in some directions, so that they will hold the chassis bits in place, but flexible in others so that you can get the chassis out easily once you've finished it. Also, you don't want any bits of jig obscuring important bits of the frame, which will make you struggle to get your welding torch in. It's tempting to use bloody great bits of girder to keep everything strong; but again, the welding is much easier if you can pick the jig up and roll it around without breaking your back. I hope I've reached an acceptable compromise by making the jig from big channel-section girders, but also mounting it on wheels so it's a convenient height off the deck. I can move it around to get at different bits for welding, and I can tip it up on its end if necessary.

The thinking behind the chassis is pretty much the same. It's a true spaceframe, in that it doesn't rely on the joints to give it any strength. This means that the frame is vaguely flexible by itself; it relies on the engine and a couple of bolt-in cross-members to make it rigid. Don't panic if you think this is a bit off-hand; it's standard in engineering, and known as the "you can't push on a rope" principle. There's no point in a chassis being strong by itself, as you're never going to ride it up the road without an engine in it, so why not rely on the engine as a stressed part of the structure? Also, if you want to do this, you have to make the chassis perfectly rigid in some directions (so that the steering head and swingarm are held without movement) but weak in others, so that the frame can move around to accommodate the engine as it gets bigger due to thermal expansion. This is handy because you can then easily "spring" the chassis over the engine or out of the jig. 

I'm now going to back-track a little on this; when Ducati 888s were the things to have for Superbike racing, I found it very annoying that if you took the engine out, the whole bike fell to bits. It was very inconvenient that the rolling chassis wasn't a "rolling chassis" at all, since it didn't actually roll, it just became a heap of bits on the bench and was impossible to wheel off to one corner of the workshop, or push up a plank into a van. I therefore made sure when I was designing the LionHeart that, though the frame would have all the rigidity of a plate of spaghetti once the engine had been taken out, it would at least be all in one piece and stand on its wheels. The same principle applies to this bike (which doesn't yet have a name, incidentally).

The chassis didn't take too long to sort out, as of course it was only two brackets – one to hold the steering head to the front of the engine, and another to hold the swingarm pivot on the back. Bosh, sorted. The basics were easy; as ever, the devil was in the details – any fool can design a complex, heavy bracket that’s a bitch to weld and distorts to hell, but it takes real talent to dream up something that’s small, light, and simple, whilst still good enough to do the job. The rear subframe also took longer as there were some ergonomics involved (fitting the seat, the tank, and the footpegs in). The real nightmare was the front and rear suspension – the front, being the first traditional  girder fork to be designed for the last fifty years, caused me a lot of grief (as described last month) and I also found that the rear swingarm package was a lot more hassle than I had expected.

The problem with the rear is that I wanted a traditionally-styled twin-shock swinging-arm, but it had to perform as well as any single-shock link system currently available. I really wanted the style, but I wasn't going to make the mistake of compromising the performance to get it. For me, adequate performance meant good rigidity and at least six inches of suspension movement, but unfortunately the spring-damper units available have less than four inches of travel. The usual way to get round this is having the shocks act half way along the swingarm, but I didn't fancy that as it puts a terrible twist and bend into the arm and looks like a right bodge. I therefore use a cunning rising-rate linkage which sits on top of the swingarm and gives me the best of all possible worlds – giving all the appearance of a traditional twin-shock rear, whilst at the same time having the same geometry as a single-shock linkage. It's also very light and rigid. I'd like to be able to take the credit for it, as it's such a fantastic idea, but the truth is that I copied every last detail from the new Honda CB1300. Hey, at least I'm honest. I've got a pretty good idea that Honda themselves were being far from original in taking up this scheme, as it was seen on a privateer MX bike in the 1970s. 

I used the finest set of Ohlins, supplied by Harris Performance (01992 532500) – thank you Mark Rooney. Ohlins weren't my first choice, to be honest,  but the supplier I selected initially couldn't be bothered to call me back, even after I 'phoned him four times, so he lost out on that one (didn't you Wayne?). Mark Rooney was the exact opposite – spec, price, discount (thank you), delivery date, credit card number, sorted.    

Well, with the design all sorted, and the jigs sitting ready in the workshop, it was (at last) time to start work cutting tubes up. Cutting them up is easy enough, but how you join them together is a controversial subject, and it was one that I gave a lot of thought to. It has always been my opinion that high-tech chrome-moly tubing shouldn't be welded, simply because heating the steel up has the effect of ruining its heat-treatment, and also sweating out all of the trick alloying elements that you're paying so much money for. You therefore end up with an area of common-or-garden mild steel around the joint, just where you need the strength of the supadupa stuff the most; and most cracks in frames occur along the edge of what is called the HAZ (heat affected zone) around the weld. In my opinion, the only way to join high tensile steel tubes together (unless you go to the bother of heat-treating them again afterwards) is by a low temperature process.

Like I said, it's controversial, and there are plenty of people who don't see it like that. For example, Dave Pearce of Tigcraft has taken issue with me over it in the past, and we have had to agree to disagree. Dave was a big champion of TIG-welding steel frames together, and he was one of the best chassis builders in the world, so he ought to know what you can and can't get away with. Indeed, such is my admiration for Mr Pearce and his craftsmanship that we did discuss the idea of  his making the chassis for me, but this didn't come to pass since Dave decided to pull out of making bike frames. 

The next thing I did was to think about gluing the tubes together. Oh yes. Industrial adhesives are one of those areas of engineering technology which have improved by about a thousand per cent in the last thirty years. The way advances are made in engineering is haphazard; a cheap bolt today is no stronger than a cheap bolt made in 1930, for example, and yet you can buy a tube of glue over the counter that's a hundred times better in every way than its 1970 equivalent. There are jet-fighter aircraft flying around with glued-on wings, and F1 cars with glued-up chassis, so why not a bike frame?

The answer is depressingly simple, really. It's all about balls – mine, and they were nowhere near big enough. I could do the designs and the sums and the tests, but the more I thought about what might happen later, the more I could feel my bollocks shrinking. A bonded joint these days is as strong as a welded joint; nearly as strong, even, as the steel around it – but what about when the steel has started to rust 'cos the bike's been in a damp shed under a tarpaulin for three years? How strong are the bonds then? What about if some herbert wants the chassis a different colour, and he rubs paint-stripper into the joints? What's that going to do the first time he rides it up the road with its new paint job? I had no desire to make a two-wheeled Titanic. 

The bottom line was that I don't have the bottle to watch another person – another person with a lawyer's telephone number – drop the bike down after a 3rd gear minger and have the headstock snap off. Have you seen the Britten video, when the forks break on the first high-speed run and the bike  throws the rider up the road? Remember the hassle that Triumph went through when there were doubts about their headstock welds? Innovation is a fine thing, and I know that other manufacturers have used bonded joints in one or two non-critical areas, but they have bigger laboratories (and bigger lawyers and bigger insurance policies) than I could ever afford. So, innovation was out and cowardice set in, and I settled on a method which wouldn't look at all out of place on a "new old bike" – oxy-acetylene welding by the "Sifbronze" process. 

Because it's a low-temperature welding process, like brazing, Sifbronze produces relatively little distortion, and you also don't run into problems with affecting the strength of your steel by overheating it. It produces nice big fillets which spread the load evenly, and – something which is very important on a bike like this – it looks good. I've often thought that you can spend a stack of money on a Ducati 996 with all of its flash engine, electronics, and plastic bits, and yet the frame  looks like it was welded by a boy scout making a go-kart to get his handicraft badge. There's no way of avoiding this with a mass-produced frame, and yet you surely can't expect punters to spend big money on something with naff welds. If my chassis was going to be lovingly hand-made by a skilled craftsman, I wanted it to LOOK like it was lovingly hand-made by a skilled craftsman, and not for the welds to look like they were done by a low-flying pigeon with diarrhoea.

The way that steel tubes were joined together on traditional British bikes was perfected over a period of more than fifty years, as millions of push-bikes had been made using similar techniques before engines were in general use, and so there must be something in it. Complicated joints where tubes had to come together were made out of iron or steel castings, and the ends of the tubes were slotted into these castings after having been coated with a low temperature brazing compound. It was only necessary to apply heat, by a torch or in a furnace, and the braze would melt and bond everything together – very much like a plumber would make a joint in a pre-soldered pipe union today. There was a large area for the join, no distortion, no residual internal stress – perfect. It was so good that certain racing frames, which had very thin wall tubing to keep the weight down, could even be silver-soldered together instead of brazed. 

As far as I'm concerned, this technique is as good as it gets, and in case you're wondering why steel tube bike frames (as still used in everything from 1200cc Bandits to 50cc scooters) aren't made like this nowadays, the answer is nothing to do with engineering, it's all about industrial economics. Compared with 50 years ago, steel is much cheaper and labour is more expensive. In those days, production welders were highly skilled men who were very much in demand and wielded a lot of  industrial muscle as a result; nowadays, welders are robots who will work 24-7 without pay, and you can just pull the plug out to stop them if they don't do the job right.

In case you're wondering about the "modern" way of casting aluminium bosses around the joints in steel tubes, that was very much a British invention as well, pioneered in the  motorcycle world by the Greeves company of Essex in the 1950s. Though Bert Greeves was a fine thinker, he wasn't without his faults as an engineer and a businessman, and the success of the Greeves company was largely built on the considerable talents of Mr Derry Preston-Cobb, a wheelchair user, who (long before the factory thought of making bikes) guided the company to its first fortune through the manufacture of  three-wheeler invalid cars – sad to say, there was a thriving market for them in the immediate post-war years because of the number of disabled ex-servicemen around. It was sometime later that the factory switched to making bikes, and then went bankrupt soon after. A lesson for all of us, perhaps.

Although perfect for 1950s mass-production, sorting a casting out for wherever two or more tubes meet would have been impractical for my one-off or a short production run, so I was left with the option of  "Sifbronze", a type of low-temperature welding which I believe was patented by BOC. You find this used on racing kart chassis, which have to be as strong as they come, since karts must be flexible (as chassis flex is the only suspension movement you can have) and tough enough to withstand kerbing and normal racing incidents without breaking. Any joint which can stand that sort of abuse at the hands of young Schumachers is going to be plenty strong enough for a road-bike chassis. 

So, as the dark nights drew in, the temperature dropped, and the rain started lashing down, whilst you lot were curled up on the settee in front of the telly or propping up the bar  down the pub, poor old Crampy was in his draughty Midlands shed cutting and welding, filing and polishing. It was a slow process, because I had to keep stopping to check that things would fit or line up properly; and I don't deny that occasionally I would be sent scurrying back to the computer to do some more sums or the drawing board to do some more thinking. It was real three steps forwards and two steps back stuff, but occasionally I would suddenly stop and think, well, it doesn't look so bad after all.

As I stood back and looked at the stuff I was making, I found that, by chance, my ride-to-work bike (a Suzuki Bandit 600) was parked in the background so I could make a direct comparison of how things looked. I was well chuffed with how small and light everything I had made seemed to be. I've always had a foible about big things being a right turn-off ("big" often also means "slow"; big bikes, big women – who needs them? See what I mean?) and so I always try my hardest, whenever I'm given a design job, to make things as compact as possible (you may remember that the LionHeart – a 500 – was fitted with a Honda RS125 fairing. Well packaged or what?).

In retrospect, I realised that having the LionHeart parked in my bedroom whilst I was doing the design work had worked wonders on my thinking processes – heaven knows what a monster I would have come up with had that Munch Mammut been standing there instead. Of course, that would never have happened – I couldn't have got one of them up the stairs.


