Twin Cam Guide

1981 Addenda.

TUNNING THE TWIN CAM ENGINE

Attention to Cylinder Head for Performance Improvement.

Bore outlet throat at the valve seat to 1.436”. Bore out exhaust throat at valve seat to 1.28”

When boring out the valve throats, machine them with a light cut, as a heavy cut may disturb the valve seat insert.

The boring must be concentric with the valve guide and the valve seat. If after boring out the valve throats a fraze or edge is left in the port, this should be blended into the port by grinding and polishing.

Grind away completely the inlet valve guides and bosses where they protrude into the ports so that the guides are at an angle and are smooth to the wall.

Fit bronze exhaust valve guides EX187/308 and ream position to give .0025” minimum running clearance (Make up locally in Ali-Bronze).

Polish all valve ports and line up the inlet manifold at the rear face with the cylinder head inlet port holes.

Radius the edge of the sparking plug holes approx 1/16” radius, around the upper part of the hole, but not around the lower edge as this will expose the plug thread.

Larger Carburettors.

Fit 2” carburettors, AUC938. Bore out the inlet manifold to suit. These carbs are fitted with VB needles and blue and black dashpot springs.

Remove vacuum advance pipe and plug carbs with plug AUC1289 leave vacuum advance union at distributor open (If distributor Lucas No 40410 is fitted)

Fit carburettor extensions AHH5962 (2 off)

To prevent vibration of the carbs. It is necessary to use a synthetic rubber gasket AHH5968 between the carbs and the manifold, 3/16” thick, use double coil spring washers, with flat washers on the top under the car fixing nuts so that the carbs maybe left firmly but otherwise flexibly spring mounted. Wire the nuts in pairs to prevent them becoming slack. 

You will need to make your own accelerator cable brackets AHH5994 and return spring brackets AHH5995, which can be taken up to the valve cover bolts one spring each end of the carbs. The throttle works opposite to the standard car and the leaver should be fitted inwards instead of outwards.

The carb dashpots have springs fitted. These can be removed as it should be satisfactory without them, but if the pick up is bad you may need them left in.

You might find it is necessary to improve pick up, by raising the levels in the float chambers, this can be done by setting the float levers upwards so that a 5/16” bar just passes between the underside of the lever bow and the float chamber top edges. (See Fig D13 of the Manual for illustration)

Sparking Plugs

Sparking plugs must be Champion N58R for competition work.

Distributor.

If the latest distributor AEJ41 (40718) is fitted to above tuned engine the static setting required is 4( B.T.D.C. with high compression pistons. It is desirable to use the distributor AEJ41 (40718).

Checking and Rebuilding the Engine for Racing Use.

Valve Springs.

Valve Springs outer part number AEH668 and inner AEH669 should be fitted so that with the standard camshafts these give a minimum valve crash position of 7400rpm after continual use. AEH668, 138lbs and AEH669, 72 lbs open.

The above springs are now fitted as standard fitment from chassis number 2251.

Tappets.

It would be desirable to use the latest tappet bucket AEH677 if not already fitted to your engine.

These can be identified by a 5/64” by 45( champher the outer edge of the top surface.

These are in use in conjunction with cylinder heads fitted with tappet sleeves (commenced at engine number 1587).

Old type heads can be bored out and fitted with these cast iron sleeves AEH657 and locked in position with screwed plugs AEH658.

Valve Collars.

To increase the durability of the valve mechanism it would be preferable to use the latest hardened top valve spring cup AEH564. You can ascertain if soft ones are fitted to your engine by checking with a fine file. The harder ones are light grey and will have a hard greasy surface when rubbed with a file.

Valve Timing.

The valve timing (When checked at 21thou tappet clearance) is: Inlet opens 20( BTDC; closes 50(ABDC; Exhaust opens 50(BBDC and closes 20(ATDC.

The only requirement to set valve timing is to put the crank on TDC No. 1 and4, pull the timing chain tight around the lower timing sprocket, over the idler and tight around both camshaft sprockets, put the locating keys in the sprocket and adjust the verniers to coincide. As a new chain stretches with running the timing does go off the correct position and it is sometimes advisable to reset when the chain settles down.

Tappet Clearance.

The running clearance at tappets (cold) is 0.014/0.015”

Camshafts.

Camshaft breakage can occur due to incorrect bolting down of the camshaft bearing caps.

Overloading may also occur if more than the recommended tappet settings of 0.014 to 0.015” are used.

Fitting of Camshaft Bearing Caps.

The following procedure for tightening the cap nuts should be followed to ensure that no distortion of the camshafts occurs.

Set the camshaft at 90( BTDC on No1. cylinder. This is to give enough clearance between valves and pistons.

When fitting the camshafts bearing caps the camshaft should e positioned so that the timing slots in the cap and the shaft are approximately in line.

To prevent camshaft distortion a regular sequence of tightening the cap nuts should be used. It is essential to commence at the front cap to ensure that the camshaft thrust flange enters the thrust slot in the cylinder head cleanly. When removing the caps it is again essential to follow the above sequence to ensure a clean withdrawal of this flange.

Finally any slight adjustment to the camshaft should be made to enable the timing keys to be fitted and the crankshaft turned to TDC on No1 cylinder ready for timing the engine.

Bearings.

VP3 (copper lead, indium Flashed) bearings are used throughout, except for white metal camshaft bearings. No trouble should be experienced with bearings, except in cases of dirty engines caused by bad maintenance etc. 

To ensure perfect running and condition of bearings the engine must be assembled spotlessly clean.

Clean out all oilways and squirt out with kerosene, wash all parts with kerosene and brush and wash all with high-pressure water, drying off thoroughly.

Do not clean items with emery paper unless you make sure of eventually cleanliness.

Do not do grinding or polishing adjacent to the assembling work.

Distributor and Ignition Tuning (Standard Engine).

It is important that the ignition timing is not advanced beyond the engine requirements or excessive combustion temperatures will occur with consequent damage to the engine.

The standard static setting of the distributor is TDC (High Compression Engine only). But it is preferable to check the engine (with a stroboscope equipment) to ensure that the advance does not exceed 26( crankshaft at 5000rpm, if it does so it is permissible to retard the static setting TDC as far as 3( ATDC to obtain this result.

The original standard distributor, which as a vacuum advance unit, is Lucas No. 40510 (static setting TDC) and has 22/26( auto advance.

The later distributor now fitted, which has an improved roller weight mechanism and no vacuum advance unit is part number AEJ41 (static setting TDC) and has 24 to 28( auto advance (Lucas part No. 40718).

For competition high output purposes it is desirable to have distributor AEJ41.

If you replace the HT lads, use racing quality material.

For racing the plug suppressors maybe removed and racing push on plug terminals fitted.

On fitting distributor AEJ41 to early cars, remove the vacuum advance pipe and plug carburettor union with plug AUC1289.

Distributor Clamping.

Excessive wear has occurred on the distributor driving gears on some engines, this is due to misalignment of the distributor with its drive, causing a tightening up of the distributor shaft and consequently excessive gear wear.

The misalignment of the drive is due to incorrect method of tightening the clamp, the tightening of the two set bolts holding the plate first and then the clamping bolt last will bring about this misalignment of the distributor and its drive.

The correct method is to leave slack the two bolts holding down the clamp to the distributor drive housing, finally tightening following the clamping screw adjustment, then no stickiness or misalignment will take place.

It would be advantageous to give the engine a few turns with the two holding down bolds slackened off to allow alignment to take place after any adjustment of clamping screw is made.

Over Ignition Advance due to Excessive end float on Half-Speed Shaft.

The standard limits for end float of the half-speed shaft should be between 0.003 and 0.006”. If due to ware the end float exceeds 0.0010” shims must be removed from behind the thrust plate to obtain the standard limits. Excessive end float of the half-speed shaft over advances the ignition but wear between crank and the half-speed gear wheels retards ignition.

Running On.

It must be ensured that no sharp edges of any kind are present in the combustion chamber, especially around the sparking plug aperture.

Carburettors must be set to give the minimum slow running, with accurate and equal setting of each throttle plate.

Chain Tensioner Adjustment.

To prevent any possibility of the chain adjusting bolt stripping (due to over tightening) in it’s housing and the chain jumping the sprockets, it may be thought advisable to modify the adjuster housing by boring the housing and making up and pressing in a small steel insert.

Connecting Rods.

Torque up your connecting rod bolts to the correct figures on the data sheets (xxlbs). For racing purposes it is preferable to use the latest type rod.

The part number of these are AEH642 (RH) and AEH644 (LH), you can recognise these by the two balancing lugs, one each side of the gudgeon pin boss, these lugs have a width of 1 ¾” approx.

Engine Vibration.

1. It is usually to experience some vibration at 5500rpm. A torsional vibration at low speeds is always there but should not prove troublesome.

2. The most likely cause of excessive amount of vibration is ‘out of balance’ of the clutch. 

Turning the clutch around 180( often effects a big improvement.

The clutch should be balanced to within ¼ oz in.

If turning the clutch round 180( produces no improvement then individual checking of the balance of crankshaft, flywheel and connecting rods should be undertaken and correction made accordingly. The crankshaft should be within ¼ oz in. and connecting rods within two grams overall weights. The whole assembly of crankshaft, flywheel and clutch unit balanced should be within ¼ oz in.

3. Balancing of propeller shaft. Disconnecting at the coupling flange and moving around the shaft 180( may show an improvement in vibrations affecting the gearbox.

Pistons and Rings.

To ensure reasonable oil consumption, check that the pistons are fitted with the twin rail scraper ring part number AEH672, including the spring expander ring fitted behind it part number AEH680.

The top compression ring is chromium plated for prevention of the bore wear, but If desired a plain ring part number AEH682 maybe fitted in place of this to further improve the oil consumption or prevent plug fouling with the racing N58R plugs.

Piston Clearance for Racing Purposes.

To allow for increased expansion under high output conditions, it is advisable to increase the ovality (or clearance of the piston short at the gudgeon pin sides).

The standard ovality of the piston skirt is 0.004/0.006” at the bottom of the skirt to 0.008/0.010” at the top of the skirt both measuring on gudgeon pin axis. 

It is possible to very carefully set the pistons up in a lathe, machining one side at a time and increase the ovality to 0.012/0.013” at the bottom of the skirt and to 0.016/0.017” at the top of the skirt, leaving an un-machined portion all down each side of thrust face approximately 1” wide. Polish edges where machining runs out at thrust faces.

Note: The standard piston of 9.9:1 compression ratio is part number AEH681 to modification3, with skirt ovality of 0.004/0.006 – 0.008/0.010” and these were fitted to most engines, but new pistons now supplied as spares to part number AEH688 and 9.9:1 C.R. have skirt ovality of 0.012/0.014 – 0.016/0.018” these are also round top pistons.

Pistons 8.3:1 Compression Ratio (Part Number AEH690).

Note these pistons have a stepped lower compression ring, the undercut being fitted towards the bottom of the piston, this acts as a scraper in reducing oil consumption.

The top ring is plain high tensile cast iron, not chrome plated.

These pistons produce a smoother engine for general use and the BHP is still over 100.

The ignition static setting with these pistons and a distributor AEG41 is 8( BTDC.

The sparking plugs to be used are Champion N3 or N4.

Cool Air to Carburettors.

On the right hand side of the radiator grille, a hold maybe cut in the body approximately 4” diameter and a tube maybe bolted into this flange. The inner flexible air hose maybe fitted and clipped over this pipe to ensure a separate and slightly forced cool airflow over the carburettors.

Crankcase Breather Pipe.

In cases where oil has been lost through the breather system during hard cornering the following modification incorporating further vent pipes, which are interchangeable in sets, will improve this condition and reduce oil consumption.

Remove parts 12H155, cylinder side cover rear complete, 1A2202, Rear elbow for cover, 1A2201, rear baffle for side cover, 1H874, elbow for vent pope, 1H875, pope for elbow vent pope end, 1H876 pipe elbow side cover end.

Remove parts AEH584, heat shield assembly for cylinder side cover, AEH586 asbestos sheet for heat shield, AEH628, crankcase vent pipe, 1G1309, clip for crankcase vent pipe. Replacing with AEH684, heat shield assembly for cylinder side cover, AEH683, asbestos sheet for heat shield, AEH662, vent pope complete, AEH661. Vent pope and reuse 1G1309, clip for vent pipe.

Oil Pressure.

For racing purposes it is advisable to increase the oil pressure. This can be done by packing the oil pump release valve spring with a packing of 0.02” thick by ½” diameter.

Oil Cooler.

For racing purposes an oil cooler should be fitted, list of parts are ARH113 oil cooler, AHH5883 pipe, AHH5884 oil pipe block to cooler, AHH5885 oil pipe cooler to filter, AHH5886 support bracket for cooler pipes, AHH5887 clip for cooler pipes, AHH5902 packing for oil cooler and various nuts, bolts and washers, SK7203 sketch showing mod to front apron for cooler fitting and horn positioning, A7101 arrangement of oil cooler.

Water Loss.

It is extremely unlikely, but if water loss is found to occur under high ambient temperatures and racing conditions, it maybe alleviated by fitting a 3/8” bore pipe from the centre plug in the cylinder head around the rear of the cylinder head and forward into the heater connection hole in the thermostat housing. Clip the pipe so that it does not vibrate.

Adjusting Suspension for Track Use.

Anti-Roll Bar.

The fitting of an anti-roll bar as was fitted from chassis number 2275 onward to the front suspension is recommended. Parts as page K4 of Service Parts List.

Hydraulic Dampers.

For racing the fitting of higher setting hydraulic dampers is required, this can be down by removing the standard damper valves and fitting higher setting valves as below: 
Front Part Number BHA4135 2 off


Rear Part Number  BHA4136 2 off 


Front Settings 1240 rebound, 900 compression, 1030 total leak.


Rear  Settings 1800 rebound, 600 compression,   420 total leak.

Axel and Gearbox Ratios.

The standard axel ratio is 4.3:1. For track use the 4.55:1 maybe found more suitable (Diff. Ass ATB7280 inc crown wheel and pinion ATB7146)

The standard gearbox ratios are 1st 3.6363:1, 2nd 2.2143:1, 3rd 1.3736:1. The close ratio gears are 1st 2.444:1. 2nd 1.618:1, 3rd 1.266:1

Parts required for conversion to close ratio are 1H3297 first motion shaft, 1H3299 2nd speed mainshaft gear, 1H3298 laygear, 1H3300 3rd speed mainshaft gear.

