
BIMOTA TESI 2D FRONT END TECH OVERVIEW

“Hub centre steering” front end designs like the Tesi’s have been with us for a long time; there are still a few Ner-a-Cars of the 1920s wobbling around under grey-bearded stalwarts of the Vintage Motor Cycle Club, and more recently we have seen efforts like the ASP and Mike Tryphonos’s TAG (the Yamaha GTS1000, and Elf GP racers, used a different system).

Hub-centre steering, basically, means making the steering head so small that it can be put inside the front wheel hub – which often means extra-big front wheel bearings in an extra big hub. Modern sports bike geometry has converged around a set of “magic numbers” - steering head angle (castor or rake) of about 23( to 25( and an offset of about 30 to 35mm to give a trail of about 100mm. There is no room in a wheel hub for 30mm of offset, so the castor must be greatly reduced to get the trail to the “magic number” of about 100mm. The Tesi uses control arms to stop the castor angle from changing as the suspension is moving, so it is technically a twin-wishbone system, and not a swinging-arm. 

The weak link in the Tesi design is the, er, weak links. There are four rose joints and three control arms in the steering linkage, each with its own little bit of friction, flexibility, and slack. All of these will rob the rider of the front tyre “feel” so important to finding maximum grip.

A crucial advantage of telescopic forks is the way clip-ons can be mounted directly to the fork tubes. Being able to feel what the front tyre is doing is vital, and any system which has a sloppy linkage between the tyre contact patch and the handlebars is therefore an instant non-starter. The first Elf was particularly bad in this respect, though the Elf team soon learned from their mistakes and their later versions had a much more direct and rigid steering link.

The Tesi has a normal-looking headstock at the front of the frame, but this is connected to a link underneath, which in turn operates a push/pull rod. This rod operates a bell-crank mounted on the right hand side of the chassis, from which another push/pull rod travels down to a link on the wheel hub. The site of the bell-crank is crucial, to avoid a phenomenon known in car design circles as “bump steer” – i.e. the wheel steering itself, without any input from the rider, whenever the front wheel goes over a bump or drops down a pothole. Clever geometry will eliminate this potentially serious effect.   

No doubt there will be much talk of  “separating braking forces from steering forces” which is just journalistic  nonsense. The Tesi doesn’t do it, and nor does any other system as far as I can see. I have asked journalists what they mean by this phrase, and am still waiting for a decent answer.

Fundamentally, there is nothing “wrong” with a design like the Tesi’s, providing the geometry is spot-on. Whether it works or not is down entirely to the quality of the engineering design. To go back to my first examples, the ASP was a sure-fire failure because the engineering was so bad. By contrast, Mike Tryphonos’s engineering of his TAG design is as good as these things will ever get. The big question mark over the current 2D is if its steering system – the Achilles Heel of the last design – will be up to the job.


