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Technical Ramblings Circa 1985

Two-stroke oil for the air-cooled Formula Bantam.


I wonder how many Bantam riders are still using Castrol R or similar oils, without really having to? I used Castrol R when I first raced Bantams back in 1972 because we were running air-cooled motors with silly piston/bore clearances, meaning that the poor old oil had a pretty hard time. The mineral based two-stroke oils available at the time were probably good in terms of avoiding plug fouling (quite important when one considers the type of ignition used then), but as for lubrication at elevated temperatures, not so good! Now we run much tighter piston/bore clearances that not only increases heat transfer from the piston but gives the piston ring a better chance of sealing, preventing hot combustion gasses from scorching away the film of oil which should exist between piston skirt and bore. This means that all being well, we no longer need lubrication at elevated temperature, but to win races we must reduce the chance of engine failure to a minimum so we use oil capable of lubricating at elevated temperatures just in case. Fortunately there are now synthetic two-stroke oils on the market that provide all the benefits of Castrol R, but none of the draw backs i.e. no ring gumming and unlimited life when mixed with petrol, plus better mixing. The biggest mistake most people make when using these synthetic oils in air-cooled engines is to run at petrol/oil ratios of greater than 20-1. Running at 30 or 50-1 may mean that the octane rating of the fuel is less impaired, but saving here will be traded off against much hotter running motor. Also, unless you are heavily sponsored, you will not like the vastly increased wear rate experienced when running at these ratios. At the beginning of last season I was using a ratio of 25-1 and following unacceptable gudgeon pin/piston wear, reduced this to 20-1. I intend to try 18-1 and perhaps 16-1 when a suitable occasion arises.

Fairings for Formula Bantams.


For some years now it has been considered essential to have a water-cooled engine in order to stand any chance in the championship. Up to 1984, the last air-cooled machine to win the championship was Terry Brown’s ex-Launchbury model (in 1977). Previous to that were Dick Hunter’s wins in 1973/74. The significant fact is that these air-cooled championship winners have used the same design of fairing, namely the “Fred Fairing” (so called because the design/development/manufacturing team were George Todd and Fred Launchbury). This fairing would, to the uninitiated be of dated appearance when compared with today’s offering for the 125cc class. However, it has one or two very important features not normally found on any other fairing. The fairing sides have inner walls, which duct air directly on to the barrel, especially in the region of the exhaust port. The underside of the fairing top half is very carefully shaped so as to duct air directly on to the cylinder head fins. Such consideration was evidently given to this aspect of design that removing the front wheel in order to remove the fairing top half was considered a necessary inconvenience (rather than providing a detachable “tonsil”, which may upset air flow). As for the exterior shape of the Fred Fairing, I dare say this is quite clever, as George Todd was working for the British Aircraft Corporation at the time and it is rumoured that a wind tunnel was used during the fairing’s development.


Bearing in mind my own experience I conclude that if you want to run a quick air-cooled motor reliably, you need a Fred Fairing, or one that possesses the above features.


Now, if you use a fairing which was designed for a water-cooled machine (Honda/Yamaha125’s) on your air-cooled Bantam, pay particular attention to air flow over the cylinder head and barrel, or alternatively fit a water jacket, radiator and pipework!

Power Jet Carburettors


Now standard equipment on current “over the counter” racing machines it is interesting to consider just what these power jets supposed to do. To obtain maximum power at a given rpm from a two-stroke engine we need slightly leaner stoichiometric air/fuel ratio. However, the engine will not sustain this power for very long without overheating, or requiring Lots of cooling. Maximum sustained power comes with a slightly richer than stoichiometric air/fuel ratio. (I.e. we are using some fuel to cool the engine). If we now consider what we are using the engine for. I.e. accelerating as fast as possible up to an engine speed where we either change gear, or hold that engine speed for a period of time, we find that to suit each case we have two requirements for carburation at wide open throttle:


A)
Slightly leaner than stoichiometric for maximum acceleration.


B)
Slightly richer than stoichiometric for sustained maximum power.

Part throttle carburation is not particularly relevant to Formula Bantams!


As long as the requirement for maximum sustained power is only at the upper end of the power band, we can achieve (B) with (A) by making use of the so called “power jet”. As is probably already known, the power jet consists of a reversed pilot head formed by a tube mounted vertically in the carburettor bellmouth. The pilot head is at the centre of the bell mouth; Fuel is drawn to the pilot head, via a changeable jet, from the bottom of the float bowl. Until airflow through the carburettor reaches a certain value, no fuel will be drawn from the pilot head, since there is a difference in heads of approximately 50mm. Above a certain airflow value, fuel will be drawn into the main carburettor bore, augmenting that already flowing via the main jet. Any further increase in airflow will proportionally increase the rate of fuel flow from the pilot head, the relationship between air and fuel flow being determined by the changeable jet. The above is only relevant to throttle openings of seven eighths and above.


At lower throttle openings the carburation is as per conventional carburettor theory.

Thoughts on Formula Bantam Primary Transmission


The Original drive chain and sprockets were designed to transmit approximately 5BHP for a service period of around 25,000 miles. Currently, we are asking this same transmission to transmit up to 25BHP albeit over a much shorter service period. In order to achieve this with a high degree of reliability, the following influencing factors should be considered.

Chain Type: -


At present there are three types generally available, 

a)
Racing endless

b)
Standard solid roller with spring link

c)
Pressed up roller with spring link

I have found types “b and c” to give good reliability, lasting up to 180 miles. However, I have yet to try type a but suspect that the increased rate of stretch expected with soft side plates may increase likelihood of failure due to articulation of the links.

Oil Type: -


I consider this very a important choice and personal preferences should be cast aside. I have found SF-CC 10w/30 multigrade oil to give minimum wear to all components. Use of automatic transmission fluid in a sealed off clutch/chaincase compartment does not help the chain, as its viscosity is too low to prevent excessive loading of the rollers when coming into contact with the sprocket teeth flanks. Use of Castrol R in the gearbox/clutch should be avoided due to its corrosive nature, but also because it’s not the world’s best gear oil. A 20/50 multigrade is considered too viscous to penetrate the chain links adequately.


Finally it pays to change the gearbox/primary chaincase oil after every meeting, as even a good multigrade oil viscosity drops off after a good hammering!

Chain Alignment: -


Vitally important for efficient power transmission, but so often towards the outer limits of “that’ll do” tolerance! See section 1

Sprockets: -

Just like us these should have their teeth in good condition. Engine sprockets cost around £4 each (new) and are readily available. I’m not sure how available new 4 plate clutch drums are these days. However I think it is more important to have the engine sprocket in good condition.

Clutch Type: -


Most common is the four (lined) plate D14 type. These should be quite adequate for even the most powerful machines, provided that the nine-spring conversion is carried out, and a regular change of inboard clutch plates occurs. 


Less common but more desirable in my opinion because of their greater inertia, is the Dave Brown five-plate clutch. I consider that the increased inertia helps protect the gearbox components

When A Plug Chop Is Too Late 


This unfortunate state of affairs occurs when you have made too large a change to main jet, ignition timing or compression ratio for the engine to run long enough to tell you this by means of the spark plug reading.


Holed or seized pistons can be avoided on the air-cooled engine by using another means of detecting abnormalities. The one I particularly favour is the cylinder head temperature gauge. This gauge is existed by a thermocouple clamped in a copper which doubles as a spark plug/cylinder head washer. Therefore, the gauge indicates spark plug seat temperature, which does in fact, give earlier warning of high temperatures than would be possible with a thermocouple attached to an external portion of the cylinder casting.

