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The following deals with building and tuning of a 54mm x 54mm Bantam motor and in particular, the use of Yamaha parts which could be used from TZ250,TD3,YDS7 Models. (LC250)


The reasons for choosing Yamaha parts are reliability, which has been proven at very high r.p.m., availability and reasonable cost. The parts  we are concerned with, i.e. piston con-rod assembly are only a little more expensive than Bantam parts and the increased reliability makes them cheaper over a seasons racing.

 
There is a choice of a 55mm stud-centre (thick spigot) 125 motor or a 175 motor as the basis for your design and both have their merits.


By using the 125 motor there is no need to make a liner for the barrel as it can safely be bored to 54mm but TZ or TD racing pistons are not made in sizes that allow a rebore.(LC parts do allow rebore) They are graded in sizes from 53.96 to 53.99mm but the difference between largest and smallest is only about 1 thou. The racing pistons have their ring pegged on the centre line of the engine at the rear of the piston and the ring is about 5mm from the top of the piston. Without a liner it is difficult to avoid the ends of the ring popping into the inlet port at BDC. The simple solution to both problems is to use a piston from a road model YDS7, RD, LC, which have offset piston ring pegs like a Bantam piston and are available in oversize’s. The only disadvantage of the road piston is that the rings are not so unbreakable as the racing types, however, they have proved quite reliable at high r.p.m. providing the ports do not have sharp edges or corners.


A 175 barrel must be sleeved as the original bore is greater than 54mm. The inlet port cut in the liner can have a ‘tonsil’ (see Fig. 6) in its top edge to support the ends of the piston ring at BDC and as a liner relatively easy to replace there is no problem using racing pistons. An advantage of 175 barrels is that no inlet stub need be made or welded on as the original casting is quite satisfactory and has 2” centre carburetor studs. The later D10 or D14 castings will allow considerable modifications without any welding  required to prevent breaking through. These can be recognized by there being no air gap under the inlet port between the bottom two fins. Although making a liner involves more work, the ports in it can be cut very accurately and this can, to some extent, offset inadequacies in the barrel.


Which ever you choose as a basis , the conversion of the bottom half will be almost identical .  The crankshaft is the most difficult part and the alternatives are:-

1. Make it yourself if you have the facilities and ability, or find a friend who has . 

2. Modify your crankcases to accept a crank built from Yamaha parts .

3. Modify a Yamaha crank to fit your crankcases , or

Get an engineering firm to make a crank to your design . 

This last suggestion is only for the rich !


Yamaha cranks in the YDS7 , RD250 , TD3 or  TZ models are very similar and any of these would be suitable for coping or conversion . The shafts at the extreme ends of a Yamaha assembly are 25mm diameter and the bearings that fit them are 52mm O.D. by 15mm thick. It is possible to re-machine the main bearing holes in your crankcases to take these bearings and at the same time, machine the crankcase walls (about 0.5mm off each) so that the crank made from the outer flywheels of a Yamaha crank will fit into the Bantam cases. The shafts would then need machining to fit the smaller drive side bearing and primary chain sprocket and for the timing side oilseal.


Yamaha shafts could be completely re-machined to fit standard Bantam bearings. The flywheels need their overall width reduced about 1mm to fit Bantam crankcases.


Suitable dimensions to make flywheels from scratch are given - see fig. 7.


96mm diameter wheels, each 20mm thick including a “built in shim” of around 0.5mm around the shafts.


An area concentric with the crank pin holes should be recessed 3.5mm deep for a diameter of 40mm and the sides of the recess angled at 45 degrees. The crankpin is 22mm diameter and needs an interference of about 0.0015”. Two balance holes are necessary of 19mm (3/4”) diameter on a radius from the centre of the crank of 34mm and at a centre distance from the crankpin of 30mm.


The TZ con rod is to be preferred and is 110mm between the small-end and big end centres. The big end is 16mm wide, should have a 1mm shim either side, and be assembled with a side clearance of about 0.0112”.


As is normal Bantam practice the main bearings should be fitted as close to the flywheels as possible with suitable spacers behind them to give about 0.010” end float on the flywheels. There should be a minimum of 0.020” clearance between flywheels and crankcase walls.


Packing rings should be made to give a clearance of about 0.020” to the outside diameter of the flywheels, and with their own OD of 137mm. To give clearance for the piston skirt 14.5mm should be cut off the top of the packing rings.


As a Yamaha TZ con-rod is only 110mm long against the 125mm of a Bantam one, It is fairly obvious that you will need to chop some 15mm off the top of the crankcase mouth. However, with a 54mm stroke instead of 58mm, the piston will be 2mm lower than it would have been at T.D.C. so you only need 13mm off the top of the cases. It would be useful to raise the barrel to raise the ports a little but Yamaha pistons are 1.5mm shorter than a Hepolite piston between the centre of the gudgeon pin and the edge of the crown, so the final figure is 13mm needs machining off the top of the crankcase mouth. This should just start cutting through the second fin of the cases. If you intend welding up around the transfers in the cases, this must be done before machining. This can be avoided by building up with Devcon or a mixture of Araldite with about 40% iron filings or aluminium powder. The ten minute variety of Araldite is not so resistant to heat as the standard type which is to be preferred. This is quite effective and avoids the distortion that occurs with welding.

B.S.A. quote the distance from the main bearing centres to the barrel joint face as 3.856 to 3.850 inches on both 125 and 175 models, which converts to 98mm plus or minus a little bit showing the DKW ancestry. The distance from crank centre to the edge of the piston crown at T.D.C. can be calculated from;-



Crown height
30.0mm



Rod length
110.0mm



Crank radius
27.0mm




=
167.0mm

This distance plus 0.75mm for squish clearance, less 0.25mm for heavy paper gasket and less the new crankcase mouth to crank centre distance of 85.0mm(98-13) gives a figure of 82.5mm between the joint face of the barrel. This means about 6mm to be removed from the top of the barrel. If a liner is to be fitted it is normal practice to have a flange at the top, which the cylinder head clamps down onto. If this is not done the liner must be held in place by another method such as small screw through the skirt of the barrel (on the exhaust side) tapped into the liner. If the flange method is adopted, the thickness of the flange, (usually about 5mm) must also be machined off the top of the barrel


The standard bore of a 175 is 61.5mm and unless brand new should be bored to the next oversize, i.e. 62or 62.5mm. Much larger than this and the barrel will become weak, and is to be avoided. For the same reason, it is inadvisable to liner a 125-barrel for a 54mm bore. A method of fitting a liner that has proved successful on Bantams is to make the liner a light push fit in the barrel, (this has advantages when machining the ports) and to finally fit the liner with LOCTITE HIGH STRENGTH RETAINING COMPOUND. Both the liner and barrel should be lightly coated with loctite before fitting to ensure good heat transference all over the liner when in service.


The cylinder head should be machined to have radius as the piston (117mm approx.) for the squish band. It is preferable to spigot the head to the top of the barrel or liner to ensure that the squish band is concentric with the bore when assembled. The spigot recess should be about 1mm deep in the head and about 5mm wide. The spigot on the barrel or liner should be about 0.127mm (0.005”) higher that the recess in the head, to minimize the amount the head can bend when tightened down, otherwise it is liable to leak badly - see fig.8.


Piston clearance should be kept to a minimum. This means figures of about 0.0508mm (0.002”) at the bottom of the skirt, 0.2286mm (0.009”) just under the rings and 0.2794mm (0.011”) above the rings. Yamaha pistons have a steep taper on the piston and need only a little extra clearance to obtain these figures. This can be done by stoning the piston between the ring and the bottom of the gudgeon pin with a small oilstone or by increasing the bore by 0.0381mm  (0.0015”) over 54mm. This will give a skirt clearance of about 0.0762mm(0.003”).


An Effective Compression ratio, I.E. from exhaust port closing, of up to 7.5:1 is safe on an air-cooled iron barrel. Higher ratios can be used but ignition timing and carburation become more critical and seizures more likely. Squish clearance should be about 0.762mm (0.030”) and ignition timing of 1.9mm to 2.0mm(0.075” to 0.080”) used as a starting point for experiments.


It is reasonable to aim at producing maximum power around 10,000 10 10,500 R.P.M. This may not seem much better than can be done with a long stroke, but the advantage lies in that the motor can be allowed to rev-on to as high as 12,000 R.P.M. or more in the lower gears with complete safety. This really helps overcome the problems of a narrow powerband. Width of the powerband is all important on a Bantam with only three gears and when R.P.M. are raised to try and improve power output, the drop in R.P.M. when changing up a gear increases, making the powerband appear narrower. Also, higher R.P.M. generally require longer port timings and that tend to make the useful powerband narrower. It is a fallacy to think that this type of problem can be overcome by making a super clutch that can be slipped to keep the motor on the boil. If you try this you will find others easily beating you out of slow corners, no matter how much power you have. All things considered, then 10,000 to 10,500 R.P.M. is a sensible figure for maximum power to be produced at.


Suggested port timings for maximum power at 10,000 to 10,500 R.P.M. are 92 to 94 degrees for exhaust and 65 to 67 degrees for transfer. The inlet port timing does not make very noticeable changes to power output. So to avoid problems with starting and accelerating from start, it is advisable to keep the timing fairly short I.E. 76 degrees, and to leave experimenting with it until the rest of the motor has been well sorted out.


The exhaust port, if kept well rounded, can be 37mm wide, as can the inlet port. On no account should the inlet port exceed 38mm, as the Yamaha piston skirt is only about 40mm wide in the inlet side of the transfer cutaways. The bottom edge of the inlet is best kept well rounded to reduce the rate of opening. This makes carburation easier to adjust and generally results in a wider powerband.


If you are using a later type 175-barrel, the transfers will need little work around the windows apart from cleaning up and matching to the liner. The transfer passages should be opened up, mainly by removing metal from the walls nearest the exhaust port, and tapering off the amount of metal removed as the windows are approached. The transfer cutaways in the barrel will need widening to between 28 to 30mm. The transfers in the crankcase should be lowered and blended into the top of the packing rings and matched to the barrel.


The following measurements from T.D.C. will give timings of approximately 92 exhaust and 65 transfer. The inlet timing of about 76 assumes a piston skirt length 0f 56mm.



Exhaust
30mm



Transfer
41.5mm



Inlet

79.5mm


A 30mm carburetor is sufficient to start with and could be increased at a later date to 32mm, providing experiments show that the necessary increase in port size will not increase the inlet timing too much.


The exhaust system is an area where experimenting really pays off. The length from the piston to the start of the centre section has the most effect on the R.P.M. that maximum power is produced at the end of the torque curve up to that point. The centre section and reverse cone have more influence on the width of the powerband.


The following lengths are a guide for the R.P.M. and port timings suggested.


Piston face to start of centre section 22” to 22.5”.


Centre section and reverse cone together 12” to 12.5”.


A front pipe I.D. of 35mm to 38mm is sufficient and a tail pipe I.D. of 20mm to 22mm. The parallel centre section diameter can be from 94mm to 98mm. The angle of taper of the front cone has considerable effect on power output and experiments are best concentrated on this part, a steep angle moving power towards higher R.P.M. and vice-versa.


See Fig 9


A motor built along the method outlined, can be a winner, providing it is sorted out properly, and that means experimenting with port timings, exhaust system, inlet tract, ignition, carburation and gearing, to get the whole system working in harmony with the rider - not against him.




Fig.6


Inlet port with tonsil
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A steeper angle moves power towards higher R.P.M.
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Piston face
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