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 Short Stroke 56 x 50.5 Tuning information

Introduction


What advantage, if any will a short stroke motor have over the standard Bantam engine, and will all the effort involved be worth it?


Well, the answer to the first part of the question is that a short stroke motor should permit the use of increased R.P.M. for the same mechanical stresses. Therefore, if we can maintain the same breathing efficiency when we short stroke, the power output will increase as a result of the higher R.P.M. without adversely affecting reliability.


However, if we can improve the standard of breathing when converting to short stroke, then we really are on to something.


If you pursue the general guidelines, which follow, not only is a genuine 100m.p.h. plus Bantam within your grasp, but it should be damned reliable too, providing you are careful and methodical in your approach.

Generalities


The absolute essentials for a quick motor are the barrel and the pipe.

Other features may have significant effect, such as primary and secondary compression ratios, carburetor size and inlet tract length, ignition setting, Carburation etc., etc., but without a good barrel and pipe the power struggle is already lost!


As far as the barrel is concerned many people are obsessed by timings. There is no doubt that port opening and closing points in relation to crankshaft rotation and to each other are very important - but - the size, shape and direction of ports are equally important and often more critical.


Exhaust system dimensions must be “about right” for a given barrel and engine R.P.M., and various formulae exist for calculating sizes, so you can take your pick! However, because of the imprecise knowledge of mean, maximum and transient temperatures and pressures in the exhaust gas in the system, it is impossible to calculate the optimum pipe for your particular engine.


Good results are obtainable from a “formula pipe”, but optimization will only be achieved by careful and laborious experiment.


The pipe recommended in this article may not be the optimum, but it does give good results.


Extreme porting and pipes capable of excellent performance on pukka racing machinery with 6 speed gearboxes are non starters for formula Bantams due to the severe handicap of a 3-speed box, and should be avoided like the plague.


Remember also that races are not won by the machine, which is capable of the quickest lap times and not necessarily, the highest revver, or the quickest on the straight. Hence the importance of a good usable power band, torque etc., (not forgetting the rest of the machine such as drag area, weight, braking, handling and so on.......).

Hardware / Facilities Required


Firstly, on a general point, it may be possible to produce a good 56 x 50.5 motor using different components to those recommended in this article, but suffice to say that each component was selected after in-depth consideration of the alternatives available. You are strongly advised not to deviate unless certain that no disadvantage will be incurred.


Now for the bits: -


Barrel - Without a doubt the best barrel by far for the job is the D.14 type. Transfers and inlet are generally well shaped, and no brazing or welding is required - therefore no distortion or mysterious air leaks etc.


Liner - A good quality cast iron liner (not drain pipe!). liner capable of being machined to the dimensions in Fig.10.


Crankcases - D.7 recommended. The later D.10 die cast types are thinner and less robust and should be avoided if possible.


Crank Assembly - Flywheels must be made to suit the 50.5mm stroke, but a standard drive side shaft may be used and a “short” timing side shaft to suit the particular ignition system chosen.


A balance factor of approximately 60% is a reasonable to aim for and plug any balance holes in the flywheels. If you are struggling for weight in plugging the balance holes, corks Araldited in and over painted with Araldite are completely durable and entirely satisfactory.


The rod/piston assembly recommended is as follows: -


Rod

}


Piston & ring
}

TD2 or Td 2B


Gudgeon pin
}

(note: pistons are in graded sizes - 


Small end
}


get smallest grade first).


Big end cage
}

TD 2B




Thrust washers }


Crank pin
}

TD3

Cylinder head - Todd type, large fin - preferably un machined casting.

Facilities - 

1. ‘Tame’ argon arc welder to weld crankcases around transfer mouths.


2. Machining facilities to rough bore barrel, skim end faces and machine liner.
     Also means of machining barrel location face on crankcases after welding, 
     and cylinder head


3. Honing of barrel bore, and grinding or very fine turning and lapping of outside
 diameter of liner.


4. Vertical drill for barrel studs in crankcase.


5. Usual hand tools and a lapping plate.


6. Electric drill, elbow grease and lots of patience.


Producing the hardware

1. 
Cut off barrel spigot and skim bottom face to clean up.

(Remove absolute minimum of material from bottom face).


2. 
Machine top face of barrel to overall length of 3.030/3.035”.

(Approx. 0.4”(10.16mm) to come off)  (76.962/77.089mm)


3. 
“Rough bore” barrel to 2.605”/2.610” (66.167mm/66.294mm) diameter.

(I.e. leaving 0.010” (0.254mm) or so for finish bore/honing later on.)


4. 
Cut out inner transfer walls from barrel and true up shapes and edges.


5. 
Get liner rough machined and outside diameter ground or fine turned/lapped 

to 2.620”/2.622” (66.548mm/66.5988) diameter. (A good finish is necessary

 for heat transfer.)

Leave final machining of liner flange until later.



Get barrel accurately bored then honed (ground) to produce a “handpush fit”

of liner in the barrel -

 i.e. approximately 0.0001”/0.00025” (0.00254mm/0.00635mm) clearance

(This operation must be done by someone who won’t produce a “banana 

shaped” bore due to the inner transfers walls missing.)


6. 
Mock up liner to barrel and mark out transfers with a scriber. Carefully cut

out transfer ports in liner until a perfect match with barrel is achieved and 

port height is 13.5mm as in Fig.11.


Produce radius on bottom edge of transfers in the liner, and produce the lower

transfer cut outs in the liner to match the barrel.


7. 
Cut exhaust and inlet ports in the liner to roughly match the barrel.

These can be finished off later.


8. 
Bolt crankcases together using all screw holes and get cases argon arc welded

(not gas welded!) around the transfer mouths as shown in fig.12. Distortion

from welding is inevitable, but pre-heating immediately prior to welding will

minimize this effect.


Dismantle cases and lap main joint faces (ignore barrel location) until all

hollows and high spots are removed.


9. Make an accurate full size drawing or calculation of stroke, rod centres, piston 

barrel etc., and determine the amount of metal to be machined off the crankcase

to make the crown of the piston at BDC flush with bottom edge of transfer

ports.

IMPORTANT NOTE: -




Use a stroke of 50.5mm to make use of every available bit of 


material between crank pin hole and main shaft holes in 



flywheels for stiffness and strength, without exceeding 125cc 


limit.



Allow for a cylinder base gasket thickness of about 0.010”/0.012


10. 
Machine crankcases to required dimension ascertained in paragraph 10, and 
reproduce stud holes for barrel.

(Approximately 0.7” 17.78mm to come off cases)

NOTE: -



This machining operation must be dead parallel with main 



bearing locations. Also produce two screw holes below barrel 



location face to replace those machined away.


11. 
Mock-up barrel and liner to crankcases and mark out and recut transfer mouths

in crankcases. This is a difficult and tedious operation - abrasive, impregnated

fabric wheel is useful for this work - but great care is needed.


12. 
Mock-up barrel to crankcase and finally mark out exhaust and inlet openings

and cut ports to size, as shown in fig. 11.


Also determine amount to come off top face of liner to give a squish clearance

of 0.040” + or - 0.003”  (1mm).


(Use a scrap piston turned down on outside diameter to fit unfinished barrel

bore for preliminary work).


13. 
Finally, assemble liner to barrel with LOCTITE. Barrel and liner should be

Scrupulously clean and dry and LOCTITE applied with a small clean brush.

Any of the “thread lock” or “bearing fit” LOCTITE grades will do.


Transfer port alignment is critical on assembly of liner, and you must be fairly 

quick because the LOCTITE very soon ‘grabs’ over the large surface area 

treated. (An alignment peg can be used in the top flange to assist positioning)

Ensure liner flange is in firm contact with barrel whilst the LOCTITE is 

allowed to set.


14. 
Get liner finish bored/honed to give skirt clearance of 0.003” and lightly 

chamfer port edges.



Machine cylinder head to give a maximum geometric compression ratio of 

13.5 to 1. Always measure ratio accurately with piston overall diameter 

smeared with grease, and a small diameter burette, and the piston truly at TDC.


13.5 to 1 is equivalent to approximately 9.95c.c. clearance volume. 

(10c.c. is O.K.) Don’t forget only half a cubic centimetre error will put the 

ratio up to over 14 to 1 and will probably be the difference between a reliable

motor and a ‘Caesar’ ! The head should be machined to spigot onto the liner 
flange as shown in Fig. 14.


General notes on the hardware

1.


Standard crankcase packing rings to suit 4” (101.6mm) diameter flywheels should be used, but don’t use piston stuffers.

The running clearance between the flywheels and the packing rings and crankcase walls should be 0.025” (    mm) minimum.

2.

Main bearing locations must be round (after welding operations) and must be a good fit on bearings - say 0.002”/0.0025 interference. Slack fit will result in rapid wear and may eventually cause crank pin breakage. If necessary get liners fitted to the main bearing locations by someone who knows what they are doing.

3.


A cylinder base gasket made from 0.010”/0.012” thick material (preferably graphite faced) will prevent silly air leaks at this position and is sufficiently robust to permit reuse especially if rubbed with graphite dust prior to assembly. (Pencil lead dust will do fine).

4.


The spigot fit of cylinder head onto the barrel provides a good location and should be leak free in service if carefully lapped to the liner. A light smear of grease when finally building should all that is necessary.

5.


The main wall angles on the transfer ports of the D.14 barrel are generally satisfactory, so when producing transfer windows in the liner just follow the existing sidewall angles and produce a fairly flat roof in liner as shown in Fig.13.

6.


When offering up barrel to crankcases, if the studs don’t provide a good, repeatable location for the barrel, slightly enlarge the lower end of two of the holes in the barrel and fit thin sleeve dowels to provide a good register. The hollow crankcase dowels are useful for this application.

7.


A 30mm carb works well on this standard of motor and the carb end of the inlet tract should be opened up to suit, and blended too window size shown in port diagram Fig.11. The choice of carburetor may be limited due to the inevitable small clearance with the crankcase with the barrel lowered by about 0.7” (17.78mm). And in any event a tufnol block may be required to gain the necessary room. Although some people argue that a short inlet tract is necessary, excellent results have been obtained on this standard engine with a 1” (25.4mm). Tufnol block between the barrel and a 30mm Gardner carb. (A Gardner carb in good condition is still a good piece of kit and so easy to adjust. What a pity they went out of production!) A MK.II Amal is reasonable, but do check on whether it will foul the crankcase first.

8.


If at all possible, go all out to fit transistorized ignition from the start. It really is worth the effort providing you use a well proven design.

Motoplat is simple and can be thoroughly recommended. (Don’t fit ‘lumenition’ unless you have an uncontrollable desire to sort out mysterious electrical gremlins!) Time at 0.075”/0.080” (1.905mm/2.032mm before T.D.C.

A champion N.54R or equivalent (N.80G) is recommended.

9.


On initial build of the motor (at least!) make the effort to air pressure test to check for leaks. a loss of more than 1 p.s.i. in two minutes needs to be corrected if seizures are to be avoided. Use a checking pressure of 10 to 15 p.s.i.

10.


A good exhaust joint is strongly recommended and the double sleeve type, which is commonly used on most of today’s pukka race machinery, is the thing to go for.

11.


When running the motor for the first time, do run it gently for about 30 miles between 8500 and 9000 r.p.m. To bed in the new bore. Then progressively open up in short bursts. Do an early maximum r.p.m. Plug chop to check carburation before blasting it in earnest. This steady approach will pay dividends in the long run.

In conclusion

If the work is done properly, the engine should be developing maximum power at around 10,500 r.p.m. With maximum r.p.m. Limit of about 11,000, and a power band of 2500 revs


It is not an angry bee that won’t pull the skin of a rice pudding, but a healthy motor capable of pulling a decent gear - like 15-48 in good conditions at Snetterton. On a nadgery circuit like Lydden, gearing would be down to something like 14-53.


Some people will argue that the cost of producing such a motor is prohibitive, but, in all honesty, the biggest requirement is sheer hard graft and determination. The machining may cost a few quid but the rod, piston, etc., are no more expensive than standard racing Bantam parts, and the actual running costs will more than make up for it.


Providing the motor is properly assembled and jetted etc., only 2 piston rings per season are needed! The rod, Big and small ends, piston etc. will do at least a season without batting an eyelid. A motor to this standard has done four seasons racing including the T.T. without a rebore!


Although you are faced with doing a “liner job” on the barrel you are no longer faced with the impossible task of getting riffler files down transfer ports, here is no welding or brazing problems and you can produce first class ports which are so essential for good results.


So, there you are - a quick reliable motor, which is truly cost effective - if you are prepared to put the graft in!


Remember that the results will only be as good as the accuracy and quality of the work put into it.

Good luck with your efforts.
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