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Part 2
Engine - Excelsior

2.01
Introduction

The Excelsior “Talisman Twin” Engine is a vertical twin cylinder two-stroke of either 328cc capacity, each cylinder having a compression ratio of 7.9, with 50mm bore and 62mm stroke on the 244cc unit and 58 mm bore and 62 mm stroke on the 328cc unit. The “Three Cylinder” Engine is 492cc, each of the three in line cylinders have a bore of 58mm and a stroke of 62mm with a compression ratio of 7.5 to 1. The aluminium alloy cylinder heads and the cast iron cylinders are conjointly secured to the crankcase by long studs and nuts with paper joint washers between the case and the cylinder bases. A three-piece crankcase on the 328cc units and a four-piece crankcase on the 492cc unit houses the built-up crankshaft, the flywheel and the ignition and starter unit. Each crank has a separate compartment sealed by oil seals and the crankshaft is carried on two ball bearings and three roller bearings on the 328cc units, and two ball and five roller bearings on the 492cc unit.

Double row roller bearings are used in the big ends of the connecting rods; the small ends are bushed and work on fully floating gudgeon pins held in the alloy pistons by circlips. Two compression rings are fitted to each piston and they are pegged in position to avoid the possibility of fouling the ports.

Induction manifolds are flange fitted to the cylinders, joint washers being interposed, and to the manifold is attached the Amal Monobloc carburettor.

2.01.01
Running-In

The useful life of the engine will depend a great deal upon the way in which it is treated during the first 1000 miles. As a general rule it is not advisable to exceed 35 M.P.H. in top gear with the 492 cc engine and 30 M.P.H. in top gear with the 328 cc engines, 20 M.P.H. in second, 15 M.P.H. in bottom gear. After the running-in period is completed, do not throw caution to the winds and open up the engine to its full extent. The engine should be gradually brought up to its peak performance.

It will be appreciated the fitment of bearings or complete overhaul of the engine and gearbox calls for skill and careful attention, and should consequently only be undertaken by a skilled mechanic.

2.01.02
Lubrication

Engine

The “Talisman” engine is lubricated by the petroil system of mixing oil with petrol in the ratio of one part of oil to sixteen parts of fuel (half-pint to one imperial gallon). If self-mixing oil is used then the ratio must be thirteen to one (l2 fluid ounces to one imperial gallon). When the engine is new and for the first 500 miles or so the proportion of oil should be slightly increased to aid running in.

Clutch And Primary Chain.

The clutch is enclosed in the primary chaincase, and runs in oil. The lubricant should be poured into the case through the filler hole at the top (after the level plug near the bottom of the case has been removed) until it commences to overflow. Periodically check the oil level and do this after the engine has stood idle for a considerable time. Every 5,000 miles drain away the old oil by removing the cover of the chain case. Thoroughly clean the interior, inspect the chain the sprockets for wear and other faults, test the clutch for freedom and even movement, replace the cover, remove first the level plug then the filler plug and refill the case with fresh oil. Replace the filler plug, the fibre washer and the level plug.

2.01.03
Tracing Faults.

If the engine stops, symptoms will generally give a clue to the cause, but where this is not the case, the trouble can be more easily traced by investigating the following three essential conditions: —

1. A proper supply of fuel must be available from the carburettor (or carburettors where more than one is fitted) and the throttle must open and close freely.

2. Each sparking plug must give a good spark, at the right time in relation to the position of the piston on its upward stroke.

3. The engine must be in good mechanical condition, with no air leaks at the various joints.

When the cause of the trouble is not evident, carry out a check covering the following points.

Having made sure that there is “petroil” in the tank, and that the tap is in the “ON” position, depress the tickler on the carburettor body to ensure that there is no blockage in the fuel supply, either in the tap, banjo union or fuel needle seating. If the fuel supply is clear, fuel will spurt from the side of the tickler.

Being satisfied that the fuel is reaching the carburettor, next unscrew each sparking plug in turn, and with the high-tension lead still attached, lay the plug on the cylinder head. Revolve the engine by means of starter, and if the magneto and high-tension lead are in order, there should be a good spark at the plug points.

Finally, examine the carburettor controls to make certain that the throttle is actually opening when the throttle pedal is moved, and that the air slide cable and control, if fitted, are operating satisfactorily.

2.01.04
Engine Fault Chart

	SYMPTOM AND SEQUENCE OF TESTING
	POSSIBLE CAUSE

	ENGINE WILL NOT START

	Depress the tickler on each carburettor to check whether fuel is reaching the carburettor.
	No fuel reaching the; carburettor. Air lock in petrol pipe.

	If no fuel even when tap is on and fuel is in tank.
	Choked petrol pipe, filter on tap. filter in banjo. Fuel needle sticking in seating.

	Test for spark by holding each sparking plug body on cylinder head.
	Leak along; insulation of plug or high tension lead.

	If still no spark: Test for a spark at end of each HT. Lead by holding near to the cylinder fins.
	Plug points may be oily or sooted up. If no spark at end of HT lead, contact breaker point gap may be too narrow, points pitted or dirty.  Moisture on insulation of condenser. Damaged insulation on wires connecting contact breaker to coil or condenser.  Faulty condenser.

Faulty ignition coil.

	If above tests are satisfactory, but engine will not start.


	Mixture may be too rich due to excessive use of choke.

Air leaks at carburettor flange or manifold to cylinder joints causing weak mixture.

Incorrect ignition timing.

	ENGINE—FOUR STROKES.

	(Engine will four stroke for a while after standing due to accumulation of oil in crankcase).
	· Choke not fully open.

· Carburettor needle set too high.

· Air filter, if fitted, requires cleaning.

· Flooding of carburettor.



	Engine Lacks Power.


	· Engine requires decarbonising.

· Unsuitable sparking plug.

· Loss of compression.

· Incorrect “petroil” mixture.

· Exhaust system choked with carbon.

· Incorrect carburettor setting.

· Air filter choked.

· Obstruction in fuel supply.

· Incorrect ignition timing.

· Driving chains too tight.

	Engine Will Not Run Slowly.


	· Weak mixture due to air leaks.

· Crankcase drain plug loose or missing.

· Worn crankshaft bearings and leaking oil seals.

· Ignition timing too far advanced.

	Engine Suddenly Stops Firing.


	· Sparking plug lead/s detached.

· Plug points bridged by oil, carbon or deposit.

· Short circuit of high tension current by water on H.T. lead.


2.01.05
Engine Removal

· Disconnect battery leads.

· Remove all leads from engine, Cutout box and plug leads.

· Turn off petrol at tank and remove petrol pipe from carburettor.

· Remove carburettor from engine, leaving cables connected to carburettor top.

· Remove clutch cable from gearbox.

· Remove final drive chain cover plate (if fitted).

· Remove gear shift operating rod from "Silentbloc" bush or bolts.

· Remove 3/4" X 5/16" bolts from universal joints of inboard ends (four bolts each side).

· Remove exhaust pipes and silencer.

· Remove speedometer cable drive from back of differential bearing housing, by slackening off the knurled nut and withdrawing, this can be reached through the wheel arch on right-hand side of car after turning the steering wheel to full left hand lock, or remove the fuel tank.

· Remove rear engine mounting bolt (3" X 3/8") situated directly under half shaft, and underside of car.

· Remove front engine mounting bolts.

The engine is now ready to be removed two people are needed for this job, each person handling engine by front engine cradle tubing and clutch casing/gearbox. Engine, gearbox and differential are removed complete in cradle.

2.02
328 c.c. TWIN CYLINDER ENGINES

2.02.01
Decarbonising Twin Cylinder Engines.

It is desirable to decarbonise engines every 5,000 to 6,000 miles.  Although this can vary depending upon the type and the quality of the fuel and oil employed and the circumstances under which the vehicle is. used.

Commence by unscrewing the serrated ring at the top of the carburettor and pull out the slide and needle assembly complete. This assembly can be put to one side and positioned out of the way of subsequent operations.

Unscrew the four nuts and washers securing the inlet manifold to the cylinders and detach the manifold and the gaskets (Note: on some models there are two of these gaskets at one side, they must always be replaced on the same side). Take off the exhaust system which is secured to the engine by flanges each held in position by three bolts.

The cylinder heads and barrels can now be detached by first removing the eight nuts and washers from the cylinder heads which can then be lifted clear. Then unscrew the eight long studs which secure both the cylinder heads tu the barrels and the latter to the crankcase. It is advisable to mark the nuts and studs so that they can be replaced in their original positions. Clean the carbon deposit from the cylinder heads with a soft metal scraper, taking care to avoid damage, especially at the joint faces.
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Draw the cylinders upwards, one at a time, taking care to support, and protect, the pistons as they emerge from the base of the cylinders. Do not twist or use a rotary motion when removing the cylinders or the ends of the rings may become trapped in the ports and either become broken or score the cylinder walls. Fill the crankcase throats with clean rag to prevent the ingress of foreign matter and proceed to remove the pistons by means of extracting one circlip of each piston with narrow nose pliers, the gudgeon pin then being pushed out from the opposite side. Should a gudgeon pin be stiff to move do not use force but warm the piston with a rag soaked in hot water when the pin will then slide out easily. Simultaneously with the removal of the gudgeon pin the pistons will be separated from the connecting rods and they should then be marked inside the skirt so that they can be replaced in the correct cylinder and the right way round - this is important.

Carefully spring the rings from the piston, and detach the expander ring from the groove of the lower compression ring. It is unusual for rings to become stuck in the piston, but should they cling, soaking the assembly in hot water will usually allow them to be readily detached. Mark the rings so that they too can be replaced in the original location and the same way up.
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If there are any brown patches on the outer bearing surfaces of the ring, indicating leakage, or there are any apparent defects whatsoever, the rings should be replaced; in fact we recommend the fitting of new rings and gaskets each time the engine is decarbonised. Clean all carbon from the piston crown and ring grooves. again taking care not to damage the working surfaces. The exhaust, transfer and inlet ports of the cylinder should be thoroughly clear of carbon and this operation is the most important to be undertaken during decarbonisation. Whilst this is taking place endeavour to avoid marking the cylinder bores. Having removed carbon from the heads, pistons and cylinder wash these parts in petrol or paraffin to remove all traces of particles that may remain and then thoroughly dry.

To reassemble fit the expander rings in the lower ring grooves, replacing the compression rings in their respective grooves (not applicable when new rings are used) copiously lubricating these with clean engine oil and treat the gudgeon pin and small end bush in a similar fashion. Place the piston in position over the connecting rod, ensuring that it is facing in the correct direction, and slide the gudgeon pin fully home, with new pistons this is a tight fit.  The fit can be eased by warming the piston with a rag soaked in boiling water.  Fit a new circlip, for utilising the old one is a false economy and may work loose, with a rotary motion to ensure that it beds down in the groove cut in the gudgeon pin boss. Repeat for the other piston. Make certain that the cylinder base and crankcase faces are clean and undamaged, fit new cylinder base washers, lightly smearing these on both sides with engine oil, then remove the rag from the crankcase throats and smear the cylinder bores with clean engine oil.
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Fully compress the rings of one piston into their grooves, then taking the appropriate cylinder gently slide the piston into the bore and lower the cylinder into position. Repeat for the other cylinder and screw into the crankcase the eight holding down studs. Replace the cylinder heads and refit the washers and nuts until these are finger tight.

Line up the inlet manifold faces of the cylinder with a straight edge (adjacent figure) and then tighten down the cylinder head nuts a little at a time, working diagonally so that the cylinders and heads bed down evenly. Check the inlet faces as the work proceeds to see that the cylinders are accurately aligned.

Clean the inlet manifold faces, fit new gaskets to the cylinder, place the manifold in position on the cylinders and fully tighten up the four securing nuts. Clean the exhaust system thoroughly, attaching it to the cylinders, using new gaskets, and tighten down the exhaust manifold bolts evenly.

Replace the throttle slide assembly in the carburettor and screw down the serrated ring, ensuring that the locking tongue is in position before so doing.

Finally we would add that engine performance can be adversely affected by an excess of carbon in the exhaust system and it is, therefore, as well to ensure that this is adequately cleaned at the time of decarbonising the engine.

One final note: The small end bushes are fully floating and not, therefore, firmly fixed in the connecting rods.

2.02.02
Dismantling The Crankcase Assembly

.

First note that all threads are right hand unless specifically stated otherwise.

The engine having been dismantled as far as the crankcase by removing the primary drive, clutch assembly (dealt with in later with the gear box), chaincase, cylinders and pistons, and the gearbox been separated from the main engine assembly, detach the inspection cover from the Dynastart housing, remove the cam fixing screw and withdraw by hand the cam from the crankshaft. A special extractor, available upon application, is required to remove the flywheel, the body being screwed on to the flywheel thread as far as it will go when the bolt head is turned in a clockwise direction to free the taper.

Then remove the driving side crankcase cover (3094) by unscrewing the seven Allen bolts (3121 and 3122). turn the driving side crankshaft assembly to B.D.C. and with the aid of a soft drift which is inserted to contact the inner face of the crankshaft web (3013). tap the web off the crankpin (3024) which will release the outer crankshaft with crankcase cover and bearings. etc.. as one subassembly. This will reveal the driving side big end and the connecting rod with rollers can be slid from the crankpin.
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Fig. 2.CRANKSHAFT LOCKING PLATE.

For locking or removing the crankshaft centre nut 

when assembling or dismantling the engine

Apply the crankshaft locking plate to the inner front cylinder base stud (timing side as Fig. 2) with the aid of a suitable length tube and a cylinder hold nut (3203) 50 that the plate secures only the timing side inner web (3014). The centre nut (3016) has a Whit head and should be removed with the aid of a close fitting socket spanner which has a tee bar 12” long.
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The timing side outer crankcase (3095) should then be detached from the centre crankcase (3096) after removing the seven Allen bolts (3121 and 3122) for which a 3/16” key is required. It should be possible to manually separate the cases, if not lightly tap the timing side case to free the spigot. The outer race of the timing side roller bearing (3090) will remain, together with the oil seal (3072). in the case and the inner race and roller assembly will be retained on the crankshaft (3138).

Fig. 3.CRANKSHAFT PARTING TOOL.

For withdrawing the half crankshaft from the crankcase  

Attach the crankshaft parting tool (Fig. 3) to the driving side face of the centre crankcase (3096) using two Allen bolts (3121) and then turn the tee bar of the tool in a clockwise direction which will separate the inner driving side shaft (3015) from the timing side assembly pushing the latter out of the crankcase. The driving side inner shaft is pushed out of its supporting bearing (3158) with a drift inserted through the timing side of the centre crankcase.

The outer races of the three roller bearings will have remained in their respective housings and if the bearings are to be replaced the crankcases affected should be immersed in boiling water to enable the races and the oil seals to be jarred out.  The inner race and roller assemblies can be prised from the shafts to which they are attached. All main bearings have an interference fit whereby the outside diameter exceeds, when cold, the bore of the housing in which they are installed hence the necessity for heating the crank-cases to release or fit the ball bearings and/or the roller bearing outer races. There are two ball bearings (3065) in the driving side outer crankcase (3094), the outer of the two being axially located by a circlip (3067) and there is a spacer (3049) between the inner races of these two bearings. To remove the bearings the shaft (3013) must first be pressed, from the outer side, through the former, so leaving the bearings, etc., in position in the crankcase. Immerse the case in boiling water, jar the inner bearing out of the housing and this will dislodge the space”, detach the circlip and if necessary again apply heat to the case to release the outer bearing and the oil seal which can be extracted from the opposite (outer) side.

2.02.03
Big End Replacement.

If perceptible up and down play exists at a big end then replacement of worn parts is indicated and only examination can determine which are needed. Sometimes the fitting of new standard rollers will suffice, but tracking of either a crankpin or connecting rod demands that these will also have to be replaced.

The crankpins are a press fit in the inner web (3015) and both webs (3138 and 3014) of the timing side assembly, BUT THE DRIVING SIDE CRANKPIN IS A SLIDING FIT IN THE OUTER WEB (3013).


Fig. 4.CRANKPIN REMOVAL TOOL.

For parsing the big end bearing and

pushing out the crankpin from the crank web

Dismantling the timing side crankshaft assembly is accomplished with the crankpin removal tool (Fig. 4) in the following manner. Grip the outer web (3138), not the shaft, in a soft jawed vice and place the tool in position around the inner shaft (3014) followed by a large washer and the centre nut (3016) which is screwed up to leave approximately -K” clearance between the face of the withdrawal tool and that of the crankshaft web. Locate the tool so that the screw, with the tee bar attached, is in the centre of the crankpin (3024) and then lightly tighten simultaneously the tee bar and the hexagon bolt so that the face of the tool is parallel to the crankshaft web. Turn the tee bar in a clockwise direction when the inner web (3014) will be drawn from the crankpin from which the connecting rod and rollers can be removed. If the crankpin is to be replaced, then it must be pressed from the outer web (3138).

2.02.04
Crank Reassembly

Normally, oil seals have a considerable life, but their efficiency can be reduced when wear takes place in the main bearings. The rubber working surface of a seal should present a fairly sharp edge to the shaft and if a “flat” has been produced as the contact surface. then the seal should be replaced.

Assuming new seals are to be fitted, the crankcases should be heated to a temperature of 200—2120F. and new seals pressed into position. The two outer oil seals (3066 and 3072) are a flush fit with their respective housings and the two inner seals (3070) are inserted 1/16” beyond the centre bearing shoulders. Note from the illustration the correct manner of positioning the seals.

Continue by building up the timing side crankshaft assembly by placing the outer face of the web (3138) on the bed of a press and pressing in a new crankpin until it is flush with the outer face of this web. Surround the crankpin with a set (24) of new rollers, fit the connecting rod and positioning the inner web (3014) in line with the outer one, press the former on to the crankpin until this too is flush. Under no circumstances should the crankpin project beyond the outer face of either web since this would reduce the side clearance of the connecting rod and cause seizure.

The timing side crankshaft assembly must be placed between lathe centres and then set until both shafts run true to within .001” using dial gauges. A similar procedure must be adopted even if the assembly has not been dismantled, since if reasonable care is not taken during dismantling of the crankcase, the two shafts (3014 and 3138) can be misaligned.

The roller race inner assemblies are then pressed onto the crankshafts (3014 and 3015) until they are fully home.

2.02.05
Crankcase Reassembly

It is usual to deal with the fitting of a new seal and bearings to the driving side outer crankcase (3094) as a unit although the method adopted for the seal has been previously explained. Scrupulous cleanliness is required when fitting seals and bearings to ensure that they are positioned as intended. A new seal having been fitted, and the case being hot, press an L58 bearing (3065) as far as it will go into the housing, re-insert the circlip (3067) ensuring that it seats evenly in the radial groove, place the spacer (3049) against the bearing and press the other L58 bearing into the housing so trapping the spacer. Then press the shaft (3013) through the bearings (3065) making certain that the shoulder face of the former is tightly against the inner race of the bearing (3065).

Fit the outer races of the two centre roller bearings (3158) with the lips innermost to the centre crankcase (3096) which has been previously heated they enter quite readily providing the crankcase temperature is correct.

Before endeavouring to assemble the shafts to the crankcase ascertain that the key (3060) is a firm fit in both crankshafts (3014 and 3015). It should not be possible for the key to be inserted in the slot of the timing side shaft by hand, if it can then it is too free and an oversize key must be used. Note that oversize keys may need to be trimmed on both the side and upper faces to enter the slots.

Having fitted the key to the timing side inner shaft, essay a trial fit, by hand, of the driving side shaft to ensure that it can be located partially over the inserted key and then separate.

Take the timing side built up assembly, with the key in position, and manually push this into the centre crankcase when some resistance will be felt due to friction of the oil seal (3070). Apply the driving side centre shaft (3015) to the opposite side in the same manner, making certain that it engaged on the key. Bring the shafts together as close as possible by hand.



The timing side assembly and the driving side shaft are then completely drawn together with the aid of the special drawing tool illustrated and which we supply (Fig. 5). Lock two ½” by 20 TPI nuts on the thread of the drawer, that is then inserted through the aperture on the driving side shaft (3015) and tightened, using a spanner on the outer nut. Unlock the two nuts by slackening off the nut nearest the crank web and remove both nuts from the thread. Place the stepped spacer in position over the drawer thread so that the relief is located over the crankpin cheek, add the plain washer and lastly one 1/2” nut which is then fully tightened so bringing the crankshafts together. Apply the remaining nut to the thread, lock the two nuts against each other and withdraw the tool by applying a spanner to the inner nut in an anti-clockwise direction.

Secure the crankshaft locking plate at the timing side inner front stud location to prevent the crankshaft turning and complete the operation by screwing the centre nut (3016) to the timing side shaft thread, fully tightening with a socket spanner. NEVER HOLD THE CRANKSHAFT OR PARTS THEREOF OTHER THAN IN THE INTENDED MANNER WITH THE LOCKING PLATE.  


The timing side crankcase together with roller bearing outer race can then be manually ‘pushed into position locating this on its spigot, the seven Allen screws can be completely tightened, thus leaving only the driving side big end to be assembled and the driving side outer crankcase with crankshaft to be replaced. Fit the big end roller and connecting rod and turn the driving side crankshaft assembly to T.D.C. position, the outer web (3013) to the crankpin and push on the outer crankcase cover. It is advisable, again with a soft drift, to tap the crankshaft web (3013) onto the crankpin rather than secure the cover in position by its seven locating bolts, which are tightened last, in as much that if the latter procedure is adopted it is possible that the threads in the crankcase may be stripped.

2.03
492 cc. THREE-CYLINDER ENGINE

2.03.01
Decarbonising.

The procedure for decarbonising the three-cylinder engine follows the same pattern as that for the twin and these instructions apply, but certain differences should be noted.

Each cylinder has a separate inlet manifold and carburettor and whilst it is necessary to detach the carburettors, there is no need to part the manifold from the cylinders when decarbonising.

No particular sequence need be followed when removing or replacing the cylinder barrels and heads. 

The pistons are similar to those used in the latest type twin cylinder engine with the exception of the fact that the skirts have a radius relief at the inlet side. It is therefore imperative that a piston be returned to the same cylinder and also that the relief is facing the inlet port.

2.03.02
Dismantling.

Basically, the construction of the three-cylinder engine follows that of the twin, and as with decarbonising a similar procedure for dismantling and re-assembling is adopted.

Remove the carburettors, primary drive, the gearbox, Dynastart stator, flywheel, cylinders, heads and pistons, so leaving the crankcase assembly.

Proceed to remove the driving side outer crankcase cover (3094) and the attendant parts, and slide the connecting rod from the crankpin (3318) the rollers for which are 3/16” in diameter in two tracks of 17 rollers each.

Then approach the engine from the timing side removing the seven crankcase fixing nuts (17011) and washers (18005) and this will allow the timing side outer crankcase (3316) to be tapped off and it will contain the outer race of the bearing (3090), the inner race assembly remaining in position on the shaft (3138). Grasp the timing side inner crankcase (3302) and withdraw it along the studs (3304 and 3305) so separating this from the driving side inner crankcase (3096).

The timing side inner crankcase (3302) will then contain the complete timing side crankshaft assembly and the centre crankshaft timing side (3015), the crankpin, connecting rod and rollers. Slide the connecting rod and rollers from the crankpin and hold the crankcase (3302) in a vice gripping the fixing lug. Apply the crankshaft locking plate (Fig. 2) to the front fixing stud (3203) and remove the nut (3016). Attach the crankshaft-parting tool (Fig. 3) to the inner face of the crankcase, turn the tee bar and displace the complete timing side crankshaft assembly. The crankshaft centre timing side (3015) with crankpin is then tapped out from the timing side. OBSERVE THAT THE CENTRE CRANK PIN IS A SLIDING FIT IN THE CRANKSHAFT CENTRE DRIVE SIDE (3307).

There remains the driving side inner crankcase (3097) to be dealt with and the crankshaft parts are removed in exactly the same manner as that for the timing side inner crankcase, first removing the studs (3304 and 3305), then removing the nut (3016), applying the crankshaft parting tool to the driving side face and pressing out the crankshaft (3307), finally tapping out crankshaft (3015) from the case.

Shims, of varying thickness’, may be placed at certain locations and it is important to refit them in the same positions as originally sited. Under no circumstances should additional shims be inserted except to eliminate connecting rod side float at the driving side crankshaft assembly.

Replacement of main bearings, oil seals and bit end parts, has been dealt with in the preceding chapter covering the twin cylinder unit.

2.03.03
Re-assembling.

Follow the same procedure as for the twin cylinder, checking true running of the timing side crankshaft assembly whether or not this has been dismantled, and fitting new bearings and/or seals as required to the driving side crankcase cover (3094)

Make a trial fit of the key (3060) in the two crankshafts (3307 and 3015) and after ensuring that it is a satisfactory fit, Leave the key in position and insert the shaft (3307) into the inner side of the driving side centre crankcase (3096) through the bearing (3158) and oil seal (3070) as far as can be accomplished manually. Fit the crankshaft (3015) into the outer face of the crankcase (3096) in the same manner lining up the keyway with the key that is positioned in the shaft (3307). Use the drawing tool to pull both shafts together (see page 20) and finally tighten up the nut ~30l6) using the crankshaft locking plate to secure the web of the crankshaft (3307). Refit the studs (3304 and 3305), the latter two being the longer and are fitted nearer to the cylinder base faces.

Also check the fit of the next key (3060) in the keyways of shafts (3306 and 3015) and being satisfied with this (or having fitted an oversize key) take the complete timing side crankshaft assembly, insert the shaft (3306) through the bearing and oil seal located in the outer face of the crankcase (3302). Align the keyway in the crankshaft (3015) to which is fitted a crankpin (33l8) with the key in crankshaft (3306) and insert the former into the inner face of the crankcase (3302) drawing the shafts together. Apply a nut (3016) to the thread of shaft (3306) and holding the web of this shaft with the locking plate, firmly tighten the nut.

Now adhere the big end rollers to the crankpin with the aid of grease and fit the connecting rod (3007) over them. Hold the connecting rod vertical and then slide the timing side centre crank​case assembly along the studs (3304 and 3305) and engage the crank pin in the web of the crankshaft (3307).

The timing side outer crankcase (3316) with the outer race of the bearing (3090) and oil seal (3072) fitted is then placed on to the studs (3304 and 3305), the washers (18005) and nuts (17011) applied. The latter being firmly tightened.

It remains to fit the driving side connecting rod and big end rollers to the crankpin. to attach the driving side crankcase (3094) and crankshaft assembly, rotating the web of the crankshaft (3013) to engage the crankpin (3318) and mating the two crankcase faces by tapping the web (3013) with a soft drift to bring those faces together afterwards fitting the Allen bolts (3121 and 3122) which are then firmly tightened in position.

Thoroughly cleanse the taper of the crankshaft (3138) and that of the flywheel rotor, check the fit of the key (3060), apply the flywheel to the shaft, place the washer (18024) against the boss of the flywheel, fit the securing nut (3157) to th~ shaft and tighten this preventing the crankshaft rotating by means of the locking plate positioned so that it contacts the web of the outer shaft (3138). Do not place the locking plate when removing or replacing the flywheel securing nut (3157) against the web of any other shaft, otherwise there is the risk of misaligning the timing side crankshaft assembly.

CENTRE CRANKSHAFTS     DRAWING TOOL


Special Drawing Tool – Fig 5





Note: Always bear in mind upon re-assembly that it is possible, due to oversight, for the crankshaft to be assembled the incorrect way round and for sake of clarity ensure that the front engine fixing lugs are kept in the same position on the bench to avoid this.





Note: the fore-going instructions apply to engines up to Serial No. B9841 where the upper and lower compression rings are identical.  Engines numbered B9842 and thereafter, are fitted with a different pattern piston. having rings -h” wide, the upper one being Vacrom plated and the skirts have radial grooves for oil retention. It is therefore imperative that the rings are placed in their correct grooves and the upper surfaces, which are marked “Top” facing the piston crowns).





Note: Whenever piston rings are replaced it is recommended that the cylinder bores are ‘honed’ with a glaze busting tool prior to reassembly.  This will greatly improve the seal of the new rings and the time taken to run-in the new engine





Note: Late cranks had grub screws fitted for locking the nut (3016) which will need locking down onto the nut.





Side Float: When re-assembling either crankshaft assembly, it should be noted that the minimum side float of a connecting rod is 00.08” - 0.010”, but can be up to a maximum of .030” for the driving side rod and should clearance at the latter exceed .030” then this can be remedied by fitting special shims between the driving side inner main bearing (3065) and the face of the driving side outer web (3013).











