BERKELEY WORKSHOP MANUAL

Introduction

This manual has been compiled for the aid of maintaining and restoring Berkeley cars, and coverS the following models:

1.
The Berkeley Sports SE328, with Excelsior 328 cc engine.

2.
The Berkeley Sports SE492, with Excelsior 492 cc engine.

3.
The Berkeley B95, with Royal Enfield "Meteor" 692 cc engine.

4.
The Berkeley B105, with Royal Enfield "Constellation" 692 cc engine.

5. The Berkeley T60 Three Wheeler, with Excelsior 328 cc engine, 

It was originally based around the manual produced by Prices garage in the UK and has been rewritten by Colin Pears with a view to make it more useful and to bring it up to date. 
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Dimensions, Weights and Specifications

1. Dimensions and Weights

2. Specification 328 c.c. Models

3. Specification 492 c.c. Model

4. Specification 692 c.c. Model

1. Dimensions and Weights

	
	Excelsior Engine Models
	Royal Enfield Engine Models
	Three Wheeler

	Overall Length
	10'3"
	10'5.5"
	10'6" 

	Overall Height
	3'6.5"
	3'10"
	3'11"

	
	
	(with hood)
	(with hood)

	Overall Width
	4'2"
	4'2"
	4'2"

	Wheel Base
	5'10"
	5'10"
	7'2"

	Track Front
	3'6.25"
	3'6.25"
	3'6.75"

	Track Rear
	3'6"
	3'6"
	

	Ground Clearance 7"
	7"
	6"
	

	Toe In/Out
	NONE
	NONE
	NONE

	Weight
	7 cwt

(328cc. 6 cwt.)
	7 cwt
	6cwt 1 qr

	Turning Circle
	28' 0"
	28' 0"
	32' 0"


2. Specification 328 c.c. Models 

	ENGINE:
	Excelsior 328 c.c. Twin Two Stroke.

	Gearbox:
	Albion with reverse gear (See note A)

	Clutch:
	Albion.

	Steering:
	Burman.

	Propeller Shafts:
	Hardy Spicer.

	Suspension and Dampers:
	Armstrong.

	Wheels:
	Specially designed lightweight 5 stud fixed.

	Tyres:
	Michelin 520 x 12.

	Tyres - pressure:
	Front 14 lbs. P.S.I. Rear 12 lbs. P.S.I.

	For the T.60 
	Front 14 lbs. P.S.I. Rear 20 lbs. P.S.I.

	Jacking system:
	Berkeley designed lever type.

	Generator and Starter:
	Siba Dynastart.

	Brakes:
	Girling Hydraulic.

	Contact Breaker Setting:
	.020" at T.D.C.

	Points Open at:
	11/64" B.T.D.C.

	Spark Plug Gap:
	.025"

	Bore and Stroke:
	58mm x 62mm.

	Compression Ratio:
	7.9




3. Specification 492 c.c. Model

	Engine:
	Excelsior 492 c.c. Two stroke (3 cylinder)

	Gearbox:
	Albion four forward speeds and reverse (see note B)

	Clutch:
	Albion.

	Steering:
	Burman.

	Propeller Shafts:
	Hardy Spicer.

	Suspension and Dampers:
	Armstrong.

	Wheels:
	Specially designed lightweight 5 stud fixed.

	Tyres:
	Michelin 520 x 12.

	Tyres - pressure:
	Front 16 lbs.psi, Rear 14 lbs.psi.

	Jacking system:
	Berkeley designed lever type.

	Generator and Starter:
	Siba Dynastart.

	Brakes:
	Girling Hydraulic.


4. Specification 692 c.c. Model

	Engine:
	Royal Enfield 692 c.c. Twin O.H.V.

	Gearbox:
	Albion four forward speeds and reverse.

	Clutch:
	Albion.

	Steering:
	Burman.

	Propeller Shafts:
	Hardy Spicer.

	Suspension and Dampers:
	Armstrong.

	Wheels:
	Specially designed lightweight 5 stud fixed.

	Tyres:
	Michelin 520 x 12.

	Tyres - pressure:
	Front 16 lbs. P.S.I. Rear  14 lbs. P.S.I.

	Jacking system:
	Berkeley designed lever type.

	Generator and Starter:
	Lucas.

	Brakes:
	Girling hydraulic.

	Fuel Tank:
	5 1/2 gall. capacity.

	Lubrication:
	Dry sump type.


Note A: Early 328 c.c. 4-wheeler models were fitted with 3 forward speed gearboxes, type HJR. Later models and T.60 were fitted with 4 forward speeds, type VR.

Note B: Early types fitted with type TR gearbox (about 50 cars), all with type VR.

5. Recommended Spark Plugs 

The following are the types, which have been found suitable for use in the Berkeley for running in and normal light duty.

Engine Nos. SMCA.7001-7027
Lodge H14, K.L.G. F.70, Champion H10S

Engine No. 7028 onwards
Lodge HLN, K.L.G. FE70, Champion N.A.8

6. Recommended Lubrications 

Excelsior Engines

	Primary Chaincase Oil
	ATF Transmission Oil

	Gearbox
	S.A.E. 40 (1 pint)

	Steering Box
	90 E.P

	Final Drive Chain
	Grease or140 Oil

	Brake Cable, King pins,
	Medium Grease

	Ball joints, gear shift shaft, 
	

	Universal couplings and wheelhubs
	

	Differential oil 
	S.A.E. 140 oil


[image: image2.png]



FUEL 

For Excelsior engines mix a good quality universal two stroke oil with leaded petrol in the ratio of 16:1 (1/2 pint of oil to 1 gallon of petrol or ½ litre oil to 8 litres fuel).

Royal Enfield Engines

	
	Castrol
	Esso Extra Motor Oil
	Shell X-100

	Engine (Summer)
	XXL
	40/50
	40

	Engine (Winter)
	Castrolite
	20W/30
	30

	Gearbox
	XXL
	40/50
	40

	Primary
	Castrolite
	20W/30
	20


Multi-Grade Detergent Oils


Some of the manufacturers of the lubricants in the previous table offer special engine lubricants, the viscosity of which is less sensitive than usual to temperature changes.  These are classed as SAE 10W/30 or 10W/40 oils.  Their use will facilitate starting at low temperature but may result in an increase in the rate of oil consumption.  These oils are all of a highly detergent nature and the precautions should be followed if a change to them is made after a long period of use on a non-detergent oil.


The degree of detergency varies not only between one make and another but in some cases between different grades of the same make and may even be different for the same grade and make of oil in different parts of the world.


If one of the more highly detergent oils is used in an engine containing large deposits of sludge which have accumulated when running on another grade of oil, this sludge will be loosened and may cause seizure and other trouble due to blockage of filters and oilways.


For this reason the following procedure should be carried out when changing to one of the more highly detergent oils, particularly if the engine has been used on a normal grade of oil or has a not had the oil drained and changed at regular intervals:

1. Drain the engine when the oil is hot and refill with the detergent oil.

2. Run the vehicle at a moderate speed for not more than 50 miles.

3. Drain the engine again when the oil is hot, flush out the oil tank with detergent oil, remove, clean and replace filters (preferably fit new felt filter element).  Refill with detergent oil.

4. When the vehicle has run a further 100 miles check the condition of the filters.  If clogged, repeat operation (3).

NOTE.
Although the detergent additive in the oil keeps the engine clean and prevents sludge formation, it naturally becomes used up in the process. If an engine has a very low oil consumption so that "topping up" is seldom (if ever) necessary, the additive may all become used up, in which case sludge formation will occur at the normal rate.  It is therefore just as important to drain the engine at regular intervals with a detergent oil as with one having no detergent additive.

1. Maintenance

1.1. Every 500 Miles

Final Drive Chain
Lubricate with chain lube.

Primary Drive
Remove filler plug and insert small quantity of oil every 500 miles but UNDER NO CIRCUMSTANCES allow level to reach LOWER PLUG ORIFICE. Over-filling will cause clutch slip.

Front Suspension
Grease all four Trunnion blocks.

1.2. Every 1,000 Miles (includes all of the above checks plus the following)
Dynastart
On some engines a supplementary oiler is fitted to the outside of the stator plate, through which a few drops of oil should be inserted occasionally.

Driving Chain
Check and adjust if necessary to have 1/2" play.

1. Jack up the nearside front wheel.

2. Slacken the nuts on the upper two bolts, which attach the differential unit to the engine frame.

3. Slacken lock nut on chain adjuster bolt.

4. Turn the chain adjuster bolt and check that there is 1/2" slack at the tightest point.

5. Engage 1st gear, and turn nearside wheel, thus rotating the chain and check the chain throughout its length to make sure the tension is correct.

6. Tighten all nuts.

7. Select neutral gear and remove jack.

Gearbox
Check oil level, and top up if necessary.

Universal Joints and Propeller Shafts
Apply grease gun to grease nipples fitted to universal joints.

Steering King Pins
Apply grease gun to grease nipples fitted to trunnion blocks at top and bottom king pin bracket (remove wheels to expose grease nipples), and track rod ends.

Steering Box
Check oil level and top up if necessary.

Braking System
Check the braking system and adjust if necessary.

Check the fluid level in the brake supply tank, situated on the right of the engine bay.

Replenish if necessary to within 1/2" of top, using a good quality universal brake fluid.

Control Pedals
Using oil can and engine oil, lubricate through oiling holes in top of control pedal shaft.

Differential
Check oil level with filler/level plug at "10 o'clock" position.

Handbrake Cable
· Apply grease gun to nipple fitted forward of right side of rear wheel (if fitted).

Batteries
· Check level of electrolyte in each cell. If necessary add sufficient distilled water to bring electrolyte level with the top of the separators.

· Wipe away all dirt and moisture from the top of the battery.

· Smear a little Vaseline on terminal points.

Wheels
· Check wheel nuts and tighten if necessary.

· Check tyre pressures.

Gear Change 
· Lubricate the fork ends with a little engine oil from an oil can.

Brake Operating Rods (Four wheelers at the back)
· Lubricate with a little engine oil from an oil can.

1.3. Every 2,500 Miles

Royal Enfield
Change the engine oil.

1.4. Every 5,000 Miles

Gearbox
Drain and replace the oil.  

· Remove the drain plug and drain the oil into a suitable container.

· Remove the Level plug on the side of the gearbox and the filler plug from the top of the gearbox (to which is attached the dipstick on the TR gearbox).

· Pour the grade of oil,(1 pint required), shown in the specifications, through the filler hole on top of the gearbox until the oil overflows from the level plug hole on the side of the gearbox. The level plug must, of course, be removed for this. 

· Replace both plugs, after replenishing.

Primary Drive

Royal Enfield, check primary drive chain tension

· Primary chain adjustment is effected by first removing chain case filler plug which enables the chain to be checked for tension, a smaller piece of steel rod can be used for this job.

· The correct up and down movement of the chain should be 1/2" at the tightest spot.  Beneath the bottom run of the chain is a curved slipper on which the chain rests.  This may be raised or lowered by turning the adjusting screw.

· The adjusting screw is located at the bottom of the chaincase cover and is fitted to a lock nut.

· First slacken lock nut and adjust the adjusting screw to give correct chain tension.

· After adjustment, tighten lock nut and replace and tighten filler plug.

To lubricate the primary chain, remove the filler plug and smaller overflow plug, and pour in oil until it commences to overflow. Engine oil or grease may be used on the rear chain.

Speedometer Cable
Lubricate inner cable by detaching the speedometer cable at dash panel end by unscrewing knurled nut and lubricate with a little thin oil from an oil can. Re-assemble cable to speedometer.

Throttle Cable
Disconnect throttle and choke cables and lubricate with a little thin oil. Hold end of cable in a vertical position and allow thin oil to run down inner cable. Wait for a few minutes for it to penetrate. Refit cables.

Clutch Cable
Apply grease gun to clutch cable grease nipple which is adjacent to final drive cover plate.

Engine
Royal Enfield, change the oil and filter.

Excelsior, It can be beneficial to decarbonise the engine at every 5,000 miles. We would remind you to carefully follow the running-in instructions. A little patience during the first 1,000 miles will be well repaid, particularly during the first 50 miles for two stroke engines.

Differential
Change oil content by turning differential so that filler screw is lower most. Remove filler screw, drain and top up differential with S.A.E.140 until overflowing takes place, with plug at "10 o'clock" position. Filling is best accomplished by using a pressure type oil can. Replace filler screw.

2. Engine

2.1. Excelsior

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.

2.1.1. 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.

2.1.2. 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.

2.1.3. 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.

2.1.4. 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.


2.1.5. 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.

328 c.c. TWIN CYLINDER ENGINES

2.1.6. 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.

2.1.7. 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.

hen 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.

2.1.8. 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).

[image: image8.png]



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).

2.1.9. 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.
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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.

2.1.10. 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.

492 cc. THREE-CYLINDER ENGINE

2.1.11. 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.

2.1.12. 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.

2.1.13. 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.

2.2. Royal Enfield

2.2.1. Lubrication


Lubrication is of the dry sump type and oil is carried in a tank cast integral with the crankcase.  A feed pump and a return pump, each of the plunger type, are operated by a common spindle, driven by a worm gear from an extension of the crankshaft.


Oil is drawn from the oil tank by the feed pump through a strainer and passed on by the primary side of the pump through a filter and through holes drilled in the crank-shaft to the big-end bearings.  From this point the oil is splashed on to the cylinders, pistons and main bearings. The secondary side of the feed pump delivers oil through a drilled passage in the crankcase from which external pipes take it to the overhead valve rockers.

The oil which has been used for lubricating big-end bearings, cylinder and pistons, drains into a well in the base of the crankcase from which it is picked up by the return pump and passed back to the tank.

The oil from the rocker gear drains down the push rod tubes to the tunnels which house the camshafts.  Some oil drains from the inlet camshaft tunnel through holes drilled in the lower ends of the cylinder barrels, providing additional lubrication for the pistons.  Most of the oil from the inlet camshaft tunnel and all of that from the exhaust camshaft tunnel drains to the timing case, whence the return pump picks it up and returns it to the tank.

2.2.2. Action of the oil pump

Each end of the pump drive spindle terminates in an eccentrically mounted peg which works in a hole drilled through the end of each pump plunger.  These plungers slide in bore holes or cylinders in small blocks (or discs as they are termed) which fit into housings, being held in position there by short coil springs, the outer ends of which press against domed metal pads located in the oil pump case covers.

The primary side of the double-acting feed pump supplies oil to the big-end, piston and main bearings and the secondary side supplies oil to the rocker gear and timing case.  The primary side of the return pump returns oil from the crankcase to the tank and the secondary side returns oil from the timing case to the tank.

It should be noted that the sealing sleeve between the main feed plug and the pump drive is of neoprene.  The cork type used formerly must not be used at this point on these engines.

2.2.3. Engine Lubrication Routine


It is impossible to over emphasise the importance of correct lubrication.  Always use one of the recommended oils in the chart, specify the brand as well as the grade when buying oil and, if possible, see that it comes from branded cabinets or sealed containers.


Note that the sump is continually being pumped dry, therefore an empty oil tank results in an immediate shortage of oil to the working parts.  Always keep an adequate supply of oil in circulation since the  larger the supply, the cooler the will be the oil and the longer will it retain its lubricating qualities.  Do not however, fill the oil tank to a higher level than 2in. below the top of the filling orifice, and always keep it well above the bottom of the dipstick.


After reboring, etc and the first 500 miles and subsequently, about every 2000 miles, the tank, sump, timing case, and felt filter chamber should be drained.  Drain the tank and pump by removing the plug which has a large hexagon head and is to be seen at the bottom of the crankcase on the offside just below the oil filter housing.


Draining will be quicker if carried out at the end of a run while the oil is warm and more economical if a moment is chosen when the oil is fairly low in the tank.


The element of the felt oil filter should be removed and washed in petrol after the first 500 miles and every subsequent 2000 miles.  Fit a new element every 5000 miles.


A small circular magnet is also fitted over the fixing stud inside the oil filter for the purpose of collecting any ferrous particles which may be suspended in the oil.


Oil is drained from the timing case by removing the feed plug from the lower face of the timing case cover.


The main oil feed plug screwed into the timing case cover abuts against a rubber oil seal located in a recess in the oil pump worm nut.  It is important that this be preserved in first class condition and a new one should be fitted if the state of the existing one is at all doubtful.  Any leakage at this point will, among other things, result in starvation of the engine bearings.


After draining the timing case, no oil will be returned from it to the tank until the normal timing case level has been restored.  Similarly, after draining the felt oil filter chamber, no oil will be returned from this point to the tank until the oil pump has refilled the chamber.  For these reasons, the initial running of the engine after draining operations will lower the level of oil in the tank.  Make sure that this level is high enough to ensure proper circulation.

2.2.4. Engine Removal

· Disconnect battery leads, and remove starter if preferred.

· Remove all leads from engine and cut-out, and plug leads.

· Remove petrol pipe from carburettor.

· Remove carburettor top by unscrewing knurled knob.

· Remove clutch cable from clutch operating lever on gearbox.

· Remove gear shift operating rod from gearbox drop arm.

· Remove bolts from universal joints of inboard ends (four each side).

· Remove exhaust pipes from cylinders.

· Remove earthing cable.

· Remove speedometer drive from back of differential bearing housing, by slackening off knurled nut and withdrawing cable.

· Remove rear engine mounting bolt, situated directly under half shaft, under 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. Lift front of engine, drawing forward and lifting clear of body.

2.2.5. Timing Chain Adjustment 


Before adjusting the tension of the timing chain, turn the engine until the chain is in its tightest position, checking the chain between all sprockets.  Adjust the tension so that there is 1/4" movement of the chain.


The tension of the timing chain is altered by moving the quadrant after slackening the nut which secures it.  This rotates the eccentric spindle on which the chain tensioner jockey sprocket is mounted.  Tightening of the chain is effected by moving the quadrant to the left.


It is imperative that the quadrant is fitted the right way round and that the eccentric spindle is fitted correctly in the quadrant fork.  If the chain tightens when the quadrant is moved to the right, the tensioner has been wrongly assembled and may cause damage to the quadrant. In making the adjustment, care must be taken to see that any backlash in the quadrant is taken up in the "tightening direction", ie, do not make the chain too tight then move the quadrant back slightly, but tighten the chain progressively until the correct tension is obtained and then lock the quadrant.  If the chain becomes too tight during adjustment, slacken it right back and make the adjustment again.


If the chain is too slack, it may give rise to a loud noise which can be mistaken for a faulty bearing.  If such a noise is heard, therefore, first check the adjustment of the timing chain.

3. Transmission (All Models)

3.1. The Clutch

There were three types of clutch used on the Berkeley and they generally changed whenever the gearbox changed.  However a lot of the parts are inter-changeable so check carefully which clutch you have when dismantling and reassembling

· For the SE328 / Se492 /T60 disconnect and remove the battery.

· Drain the oil from the Primary chaincase.

· Remove the Primary chaincase cover.

· Remove the three clutch cap bolts followed by the clutch cap, springs, front plate, distance pieces, insert plate, rubber retainer, intermediate plate flat, a second insert plate and then the intermediate plate dished. 

· The sprocket assembly can now be drawn off after removing circlip.

· finally slacken off the mainshaft locknut which is now exposed, (Holding tools recommended).  Then one sharp tap at the end of the mainshaft with a hyde or plastic hammer should loosen the clutch centre on the splines and allow the clutch back plate assembly to be drawn off after removal of the nut and washer.

Note that the dish in the plate is away from the circlip, failure to replace correctly wear on the side of the ball retainer, subsequently freeing the balls and causing extensive damage. 

3.2. Gearbox and Clutch Type HJR5 - 3-Speed And Reverse Unit

3.2.1. ADJUSTMENTS.

Do not run with the drive chains too tight, as this causes the bearing to be heavily stressed. There should be not less than -V up and down movement in the middle of the run at the tightest spot. Wheels should be turned and the movement tried in several places. Always check for tightness after locking down all bolts and nuts. After adjusting the chains check over the positions of the gear lever in the quadrant for the various gears. Adjust the gear rod back​wards or forwards, as is necessary, by disconnecting the yoke and screw or unscrew until the hole in the yoke end lines up exactly with the hole in the lever when in one of the middle gears.

If difficulty is found in changing gear, make sure that the clutch is freeing and there is no drag. Clutch drag is the chief cause of rough gear changes. It is usually due to unequal spring pressure in which case the weak springs should be renewed. After considerable wear clutch drag may be caused through worn tangs on the cork plates.

No attempt should be made to force a gear into engagement when the car is stationary nor should reverse gear be engaged with the car in forward motion or vice versa. This stresses all gears to the extreme and damage in some form is almost sure to result.

3.2.2. LUBRICATION.

The gearbox uses SAE40 gearbox oil, try not to use any EP (Extreme Pressure) oils in the gearbox as this is known to attack Phospher Bronze bushes.

All outside connections, yoke ends, etc.. should be oiled at least monthly and a dab of grease should be put on the end of the push rod where the clutch adjusting screw in the clutch lever makes contact.

The oil should be drained after the gearbox has been running for 500 miles and new oil put in to the correct level.

The clutch sprocket runs on ball bearings when free, and a little oil should be added to the race if the clutch is dismantled.

Stiff clutch operation is usually due to sharp bends in the cable; these should be smoothed out, and also oil injected into the cable.

3.2.3. Clutch.

The clutch has Klingerite inserts which will settle down when new or after relining, therefore, watch the clutch adjustment especially during this period. At all times maintain a clearance of 1/32” between the clutch adjusting screw and push rod. If the ends are allowed to come into contact they will hold the clutch partially out of engagement. This is progressive and in a very short time the inserts will be burnt out. In no circumstances should the clutch be regarded as an infinitely variable gear, neither should the clutch be held out of engagement any longer than is necessary to effect a gear change. When coming to a halt, e.g., at traffic lights, it is most essential to select neutral.

3.2.4. Dismantling.

After having removed the primary chaincase cover, detach the engine sprocket nut (3044) and washer (18012) and then proceed to dismantle the clutch.

Unscrew the clutch cap pins (73) and withdraw the cap (72), springs (71), front plate (69), insert plate (67), retaining plate (48), intermediate plate (65), the remaining insert plate and then the dished intermediate plate (64).

NOTE THAT THE DISH IN THE PLATE (64) 15 AWAY FROM THE CIRCLIP WHICH SECURES THE CLUTCH SPROCKET. FAILURE TO REPLACE CORRECTLY WILL CAUSE EXTENSIVE DAMAGE.

The circlip (63) is sprung from the clutch centre and will allow the clutch sprocket (60), primary chain and engine sprocket to he withdrawn in unison.

Apply the clutch body holding tool (Fig. 7) to the clutch back plate (52), slacken off the nut (54), and remove it and the spring washer (53). Attach the clutch withdrawal tool to the back plate (Fig. 8) by means of the three pins (73) and turning the tee bar in a clockwise direction will extract the back plate from the mainshaft.


Fig. 6.CLUTCH BODY HOLDING TOOL.

For holding the clutch body from turning while Mainshaft nut is tightened or removed.

Now remove the two Allen bolts, which secure the primary chaincase inner to the gearbox and detach the chaincase. Separate the gearbox from the crankcase by removing the four ‘securing nuts and washers and sliding the gearbox off its fixing studs.

Fig. 7. CLUTCH BODY WITHDRAWAL TOOLS.

For removing clutch body from splined shaft of gearbox.

Turning to the cover end of the gearbox take out the two bolts (5) holding the bearing cap (4) in position and remove complete with clutch lever (I).

The mainshaft nut (6) is LEFT-HAND, and must therefore be unscrewed in a clockwise direction, followed by the oil thrower (7). All cover bolts (9, 31 and 32) should now be withdrawn, together with the selector plunger box nut and washer (12) and the cover (33) lifted off. Do not prize the cover off by means of a screwdriver or similar tool, as this will destroy the joint and cause oil leaks. A gentle tap on the clutch end of the mainshaft will free it.

The mainshaft (35) can now be withdrawn, followed by the lay-shaft (19), layshaft gears (14, 15 and 17), mainshaft sliding gears (37) and fork (16) in one block.

The final drive sprocket (48) is fixed on the mainshaft sleeve (39) by splines, and locked down by a nut (51) with a grub screw (52) preventing the latter from unscrewing. With the removal of the final drive sprocket the mainshaft sleeve can be taken out, and with it the mainshaft reverse gear pinion (38).

To unscrew the reverse pinion shaft (25) it is necessary to pierce the reverse shaft cover plate (26) in order to remove it. The reverse pinion shaft has a LEFT-HAND THREAD.

The ball race (40). oil seal retainer (41) and oil seal (42) should not be removed unless worn, nor should the inside operator (21).

3.2.5. Re-assembling.

Place the rubber oil seal (42) with the lip facing the inside of the box—and the oil seal retainer (41) in the main bearing housing, then press the ball race (41) into position and caulk over.

Next place the idler pinion (24), bush, steel washer (23) in position and screw in idler pinion shaft (25) - LEFT-HAND THREAD - then place a new reverse shaft cover plate on the head of the shaft and expand with a single blow on centre of dome. Returning to the front end of the box, fit the mainshaft reverse pinion (38) on the sleeve (39) and put the screwed end of the sleeve through the ball race. Push the final drive sprocket on to the splines from the outside of the box and secure with the locknut and locking screw.

Fit the inside operator (21) (if it has been removed) into the case with the anchor pins (22) and when these have been screwed up tightly caulk some aluminium into the slot to prevent the screws turning. Make sure that the operator is quite free and the vee-slots move central to the plunger box hole.

Assemble the layshaft and see that the mainshaft sliding gear (37) is tree to slide on the sleeve, then fit the assembled layshaft with the operator fork (16) in position between the mainshaft sliding gear and the layshaft sliding gears (15 and 17). Locate the pegs of the selector in the slots of the inside operator and ease the assembly into the box. Now make sure that all these parts are operating easily with no undue friction.

Screw in plunger box assembly (20) ensuring that it does not lock down on the inside operator (21) and that the operator plunger engages in the vee-slots correctly.. The screwdriver slot lies in the same plan as the head of the plunger and these should be horizontal.

Fit the mainshaft high gear pinion (36) on the mainshaft (35~ and insert in the mainshaft sleeve (39), giving a liberal coating of oil, then fit the end cover carrying the small ball race (8) ensuring that the arm of the inside operator is located in the spoon of the operator lever.

Place the recessed oil thrower (7)—recess away from ball race—on the end of the mainshaft and screw on the left hand nut (6).

The bearing cap together with the clutch lever can now be fitted, also the plunger box nut and washer. Next slide the clutch back plate assembly on to the mainshaft splines and secure with clutch nut (54) and spring washer (53). Insert the push rod (43)— after first greasing—and the push rod end piece (44), then assemble clutch in the reverse order to dismantling.

3.2.6. Precautions.

A ball race should not be fitted unless the gearbox case has been removed from the engine. It must be ensured that the ball race is pressed right home and sealed squarely with the mainshaft.

When fitting the layshaft cluster of gears, engage the pegs of the operator fork with the end of the inside operator.

Ensure that the plunger box is not locked down into the inside operator, and that the plunger engages in the vee-slots correctly.

In all correspondence please state the prefix letter and numbers stamped on the gearbox cover.

When ordering gears and’ sprockets state the number of teeth required, and in the case of sprockets also state the chain size. This information is essential, but if the letters and numbers of the gearbox are not available, it is advisable to forward a pattern to avoid errors.

3.3. Gearbox / Clutch Type TR 4-Speed And Reverse Unit - Fitted To 328 C.C. & 492 C.C. Engines.

3.3.1. Adjustments.

The precautions for the 3-speed gearbox apply similarly to the 4-speed unit as do the instructions for adjustment of the gear rod.

No attempt should be made to force a gear into engagement when the machine is stationary, nor should reverse gear be engaged with the machine in forward motion or vice-versa. This stresses all gears to the extreme and damage in some form is almost sure to result.

3.3.2. LUBRICATION

All outside connections, yoke ends, etc., should be oiled at least monthly and a dab of grease should be put on the end of the clutch adjusting screw, where it makes contact with the thrust pad.

The oil should be drained after the gearbox has been running for 500 miles and new oil put in to the correct level. The clutch sprocket runs on ball bearings when free and a little oil should be added to the race if the clutch is dismantled.

3.3.3. CLUTCH

The clutch has Klingerite inserts which will settle down when new or after relining, therefore, watch the clutch adjustment especially during this period. At all times maintain a clearance of

*“ between the clutch adjusting screw and adjuster sleeve thrust pad. If the ends are allowed to come into contact, they will hold the clutch partially out of engagement. This is progressive and in a very short time the inserts will be burnt out.

Under no circumstances should the clutch be held out of en​gagement any longer than is necessary to effect a gear change. When coming to a halt with the engine running it is most essential to change into neutral, e.g., at traffic lights. When new inserts are required, the plates should be returned to the Works, as the faces have to be ground flat and true.

3.3.4. DISMANTLING

Follow precisely the same procedure as for the 3speed unit by removing the primary chaincase outer, dismantling the clutch which in effect has merely additional insert and plain plates, removing the engine sprocket, primary chain and the clutch sprocket; withdraw the clutch back plate, remove the chaincase inner and separate the gear box from the crankcase.

The pressure plate (81) has the same function as the clutch spring cap used on the 3 speed gearbox and is secured in an identical manner. It should, however, be noted that there are three springs of 13 gauge and three springs of 14 gauge, when reassembling these springs should be placed alternately.

Turning to the cover end of the gearbox, unscrew the two pins (6) holding the bearing cap (5) in position, and remove complete with clutch lever (I) adjuster pin and sleeve (3 and 4).

The mainshaft nut (I) has a LEFT-HAND thread, and must therefore be unscrewed in a clockwise direction, followed by the oil thrower (13). The cover pins (15) and (4) should now be with​drawn and the cover (41) lifted off. Do not prize the cover off by means of a screwdriver or similar tool, as this will destroy the joint and cause oil leaks. A gentle tap on the clutch end of the mainshaft will free it. The selector plunger box assembly (30) which is at the bottom of the box can now be unscrewed allowing the inside operator (31) to swing. Withdraw the mainshaft (43), layshaft (25), layshaft gears (19, 20, 21 and 23) mainshaft sliding gear (45) and fork (22) in one block.

The final drive sprocket (57) is fixed on the mainshaft sleeve (47) by splines and locked down by a nut (60) with a grub screw (58) preventing the latter from unscrewing. With the removal of the final drive sprocket, the mainshaft sleeve (47) can be taken out and with it the mainshaft reverse gear pinion (46).

To remove the idler pinion (28) unscrew the locking bolt (35)— (R.H. thread), remove the washer (34) and unscrew the idler pinion shaft (33)—(L.H. thread).

The ball race (51), the oil seal retainer (52) and oil seal (53) should not be removed unless worn, nor should the inside operator (31), although similar methods for fitting a new bearing and seal apply as for the crankcase.

3.3.5. REASSEMBLING

Place the rubber oil seal (53)—with the lip facing the inside of the box—and the oil seal retainer (52) in the main bearing housing. Then press the ball race (51) into position and caulk over. Next place the idler pinion (28) and pen steel washer (26) in position and screw in the idler pinion shaft (33)—left hand thread—then lock down with locking bolt (35) and washer. Turning to the opposite end of the box, fit the mainshaft reverse pinion (46) on the sleeve (47) and push the screwed end of the sleeve through the ballrace. Push the final drive sprocket onto the splines from the outside of the box and secure with the gland nut and locking screw, noting the nut contains the felt washer (59).

Fit the inside operator (31) into the case with the anchor pins (32) and when these have been screwed up tightly caulk some aluminium into the slot to prevent the screws turning. Make sure that the operator is quite free.

Assemble the gears on the layshaft and see that the mainshaft sliding gear (45) is free to slide on the sleeve, then fit the assembled layshaft with the operator fork (22) in position between the mainshaft sliding gear and the layshaft sliding gears. Locate the pegs of the selector in the slots of the inside operator and ease the assembly into the box. Now make sure that all these parts are operating easily with no undue friction.

Screw in the plunger box assembly (30) ensuring that it does not lock down on the inside operator (31) and that the operator plunger engages in the vee slots correctly. The screwdriver slot lies in the same plane as the head of the plunger.

Fit the mainshaft high gear pinion (44) on the mainshaft (43) and insert in the mainshaft sleeve (47), giving a liberal coating of oil, then fit the end cover carrying the small ballrace (14) ensuring that the arm of the inside operator is located in the spoon of the operator lever.

Place the recessed oil thrower (13)—recess away from the ballrace—on the end of the mainshaft and screw on the left hand threaded nut (11). Push the push rod thrust pad (10) into the hole down the centre of the mainshaft and then fit the bearing cap after first inserting the adjuster sleeve thrust pad (8) followed by the thrust race (9). Screw on the clutch lever and insert adjuster sleeve (4) and pin (3).

Returning to the clutch end of the gearbox, slide the clutch back plate assembly onto the mainshaft splines and secure with clutch nut (63) and spring washer (62). Insert the push rod (48)— after first greasing—and the push rod end piece (49), then assemble clutch in the reverse order o dismantling.

3.3.6. PRECAUTIONS

The ballrace should not be fitted unless the gearbox case has been removed from the engine. It must be ensured that the ballrace is pressed right home and seated squarely with the mainshaft.

When fitting the layshaft cluster of gears, engage the pegs of the operator fork with the slots in the inside operator.

Ensure that the plunger box is not locked down onto the inside operator, and that the plunger engages in the vee slots correctly.

In all correspondence please state the prefix letters and numbers stamped on the gearbox cover, also the Model of machine and year of manufacture.

When ordering gears and sprockets state the number of teeth required, and in the case of sprockets also state the chain size.

This information is essential, but if the letters and numbers of the gearbox are not available, it is advisable to forward a pattern to avoid errors.

3.4. Type VR 4speed And Reverse Unit - Fitted To 328cc Twin & 492cc 3 Cylinder Engines.

3.4.1. DISMANTLING

The detailed instructions given on the TYPE TR gearbox in the previous chapter apply equally to the TYPE VR except for the following: — 

· When dismantling the clutch there is additionally a shock absorber centre with six rubbers to be removed.

· It should be noted all the six clutch springs are now of 13gauge.

· The oil seal retainer (52) is no longer fitted.

3.4.2. REASSEMBLING

First of all press the ball race (51) squarely into position and caulk over, then press the oil seal (53) in from the back of the case —with the lip nearest the ball race —until it is flush with its housing. After this place the idler pinion (27), the bush (26), and pen steel washer (25) in position, and proceed as detailed Instructions.

When fitting the high gear pinion on the mainshaft the pro​cedure is, first, the high gear dog (44A), then the high gear pinion (44), and then the plain oil thrower (41), making sure the dogs are on the end nearest the pinion. After this insert in the mainshaft sleeve (47) etc. as detailed.

Returning to the clutch end of the gearbox fit the shock absorber rubber (78) and the clutch centre (77) into the back plate assembly (61) with the larger segments positioned to take the main driving force. Slide this assembly on to the mainshaft splines and secure with the clutch nut (63) and lock washer (62).

Insert the push rod (48) etc. as detailed.

3.4.3. Clutch Trouble 

A slipping clutch may be caused by lack of clearance in the control.  There should be approximately 1/8" slack in the control cable at the gearbox end.  An adjustment screw and lock nut are provided to enable for adjustment.

A dragging clutch is caused by too much slack in the control wire.  New clutches sometimes tend to drag until the inserts have bedded down level.

3.5. The Gearbox

3.5.1. Disassembly

4.2.1 The clutch must be taken off to remove the gearbox.

4.2.2 Turning to the centre cover end of the gearbox (R/H side) take out the two bolts holding the bearing cap in position and remove complete with clutch lever.

4.2.3 The mainshaft nut is left hand thread, and must therefore be unscrewed in a clockwise direction, followed by the oil thrower.  The cover bolts should now be withdrawn and the cover lifted off.  Do not prise the cover off by means of a screwdriver or similar tool, as this will destroy the joint and cause leaks. A gentle tap on the clutch end of the mainshaft will free it. The mainshaft can now be withdrawn, followed by the layshaft, layshaft gears, mainshaft sliding gears and fork in one block.

4.2.4 The final drive sprocket is fixed on the mainshaft sleeve by splines and locked down by a nut with a grub screw preventing the latter from unscrewing.  

4.2.5 With the removal of the final drive sprocket the mainshaft sleeve can be taken out, and with it the mainshaft reverse gear pinion.  To unscrew the reverse pinion shaft, it is necessary to pierce the reverse shaft cover plate in order to remove it.  The reverse pinion shaft has a left hand thread.  The ball race, oil seal retainer and oil seal should not be removed unless worn, nor should the inside operator.

3.5.2. Re-Assembling

1. Place the rubber oil seal with the lip facing the inside of the box and the oil seal retainer in the main bearing housing, then press the ball race into position (case should be heated).

2. Next place the idler pinion and steel washer in position and screw in idler pinion shaft left hand thread, then place a new reverse shaft cover plate on the head of the shaft and expand with a single blow on centre of dome.

3. Returning to the front end of the gearbox, fit the mainshaft reverse pinion on the sleeve and put the screwed end of the sleeve through the ball race.

4. Push the final drive sprocket on to the splines from the outside of the box and secure with the locknut and locking screw.

5. Fit the inside operator into the case with the anchor pins and when these have been screwed up tightly, caulk some aluminium into the slot to prevent the screws turning. Make sure the operator is quite free and the vee-slots move central to the plunger box hole.

6. Assemble the layshaft and see that the mainshaft sliding gear is free to slide on the sleeve, then fit the assembled layshaft with the operator fork in position between the mainshaft sliding gear and the layshaft sliding gears. Locate the pegs of the selector in the slots of the inside operator and ease the assembly into the box. Now make sure that all these parts are operating easily with no undue friction. 

7. Screw in plunger box assembly ensuring that it does not lock down on the inside of the operator and that the operator plunger engages in the vee slots correctly. The screw driver slot lies in the same plane as the chisel head of the plunger and they should be horizontal.

8. Fit the mainshaft high gear pinion on the mainshaft and insert in the mainshaft sleeve giving a liberal coating of oil, then fit the end cover carrying the small ball race ensuring that the arm of the inside operator is located in the spoon of the operator.

9. Place the recessed oil thrower with the lip facing away from the ball race, on the end of the mainshaft and screw on the left hand nut.

10. The bearing cap together with the clutch lever can now be fitted, also the plunger box nut and washer. Next slide the clutch back plate assembly  on to the mainshaft splines and secure with the clutch nut and spring or tab washer, grease the clutch push rod and push rod end piece and insert in the clutch tube. Then reassemble clutch in the reverse order of dismantling.

3.5.3. PRECAUTIONS

The ball race should not be fitted unless the gearbox case has been removed from the engine.  It must be ensured that the ball race is pressed right home and seated squarely with the Mainshaft.

When fitting the layshaft cluster of gears, engage the pegs of the operator fork with the end of the inside operator, ensure that the plunger box is not locked down on to the inside operator and that the plunger engages in the vee-slots correctly.

3.6. Chains and Sprockets

The size, measured in the number of teeth, of the final drive sprocket mounted to the differential depends what model you have:-

· SA322: 38

· SE328: 38

· SE492: 38

· T60/B65: 43

· Foursome: probably 42

· B95/105: 38 DUPLEX

Note - SA322 (and early SE328?) diff sprockets were made of 'tufnol' (resin bonded fabric), but don't wear very well.

3.7. The Differential

Dismantling differential and final drive housing

· Remove engine complete (see section dealing with this), all in cradle.  Engine in its cradle can then be laid on the bench.

· Remove final drive housing (D.110) by releasing three bolts and final drive chain, lift tab washers which lock differential housing nuts. Remove nuts and with the aid of a suitable withdrawing tool, remove coupling flange (on keyed taper). Lift tab washer and remove nut on differential housing. Withdraw differential from final drive housing. Remove six bolts and release final drive sprocket. Differential can now be split.

NOTE ON RE-ASSEMBLY

The planet wheels are replaced so that two are running with square faces on the differential, and two are placed in the opposite manner, ie alternately one up and one down. Fill differential housing with oil prior to final assembly, and final drive housing with grease.

Fill the differential housing with oil prior to final assembly, and final drive housing with grease.

Care must be taken to see that when re-assembling the differential to final drive housing, the speedometer helix gear (l.124 & 145) is correctly located.

The speedometer worm drive adapter is a press fit in the final drive housing.

4. Fuel and Ignition Systems 

4.1. Carburettor 


This is a simple instrument having integral float and mixing chambers.  Access to the float is gained by removing the three screws holding the float chamber cover.  Between the latter and the body is a gasket which must not be damaged.  A nylon float needle seats in the feed member which is screwed into the carburettor and is provided with a fine gauze filter.  It is recommended that the later Amal “Concentric” brass with a rubber tipped float needle is used instead of the Monobloc as it seals better and can be used with a fuel pump.


Below the instrument is the jet holder which screws into the jet block.  The latter should never need removal.  Into the bottom of the jet holder the main jet is screwed and may be reached simply by removing by removing the cap and nut below it.  The jet holder will have to be removed to reach the needle jet which is screwed into the top of the jet holder.  A smaller cap nut covers the pilot jet which may be unscrewed with a screwdriver for cleaning purposes.  At right angles to this jet is the spring-loaded pilot air screw by means of which the slow running may be adjusted.  A similar, rather larger screw forms a throttle stop.  The throttle slide carries a taper needle, raising or lowering which enriches or weakens the fuel mixture.  An air slide operated by a choke control is used, primarily for starting from cold.

Beyond keeping the feed pipe gauze clean, the float needle seating and all jet orifices clear and the possible adjusting of the slow running, the carburettor is not likely to need attention.  Do not fit a smaller main jet in the attempt to improve fuel consumption.

AMAL Monobloc Type No. 376 & 375 Configuration

	
	244 cc (info only)
	328 cc
	Super Meteor

	Type No.
	357
	376
	376

	Main Jet
	120
	230
	240

	Needle Jet
	. 105
	.105
	.106

	Throttle valve
	/3 ½ cutaway
	/4 cutaway
	/3 ½ cutaway

	Pilot Jet
	30
	25
	30

	Needle groove
	
	
	3 from top



4.2. 328 cc ENGINES.

The 328 cc engines are fitted with a single carburettor and the following instructions deal with a single instrument but apply equally to the 492cc engine, the layout of which differs in certain respect which will be dealt with in a later chapter.

Fig. 1. General External View 

Part names referred to in text:

	1. Mixing Chamber
	11. Pilot Jet Cover Nut
	21. Tickler

	2. Mixing Chamber Cap
	12. Main Jet Cover
	22. Banjo Bolt

	3. Carburettor Body
	13. Main Jet
	23. Banjo

	4. Jet Needle Clip
	14. Jet Holder
	24. Filter Gauze

	5. Throttle Valve
	15. Needle Jet
	25. Needle Seating

	6. Jet Needle
	16. Jet Block
	26. Needle

	7. Pilot Outlet
	17. Air valve
	27. Float

	8. Pilot By-pass
	18. Mixing Chamber Cap Spring
	28. Side Cover Screw

	9. Pilot Jet
	19. Cable Adjuster (Air)
	29. Pilot Air Adjusting Screw

	10. Petrol Feed to Pilot Jet
	20. Cable Adjuster (Throttle)
	30. Throttle Adjusting Screw


The carburettor proportions and atomises the right amount of petrol with the air that is sucked in by the engine because of the correct proportions of jet sizes and the main choke bore. The float chamber maintains a constant level of fuel at the jets and cuts off the supply when the engine stops.

The throttle control operated by the driver controls the volume of mixture and therefore the power, and at all positions of the throttle the mixture is automatically correct. The opening of the throttle brings first into action the mixing supply from the pilot jet system for idling, then as it progressively opens. via the pilot bypass, the mixture is augmented from the main jet, the earlier stages of which action is controlled by the needle in the needle jet. The main jet does not spray directly into the mixture chamber, but discharges through the needle jet into the primary air chamber, and goes from there as a rich petrol / air mixture through the primary air choke into the main air choke. This primary air choke has a compensating action.

The carburettor has a separately operated mixture control. called an air valve for use when starting from cold and until the engine is warm; this control partially blocks the passage of air through the main choke.

4.2.1. HINTS AND TIPS.

Starting from Cold.
If climatic conditions ate favourable it is only necessary to close the air valve and set the throttle approximately one third open. then operate the starter. Remember to always reopen the air valve as the engine warms up.

Starting from Hot.
Half close the air valve, set the throttle about one eighth open and the engine should start immediately. If the carburettor has been inadvertently flooded and will not start because the mixture is too rich, open the throttle wide and give the engine several turns to clear the richness, then start again with the throttle one eighth open and the air valve wide open.

Cable Controls.
See that there is a minimum of backlash when the controls are set back and remedy accordingly by the adjusters on top of the carburettor. See that the throttle shuts down freely.

Petrol Feed, Verification.
Detach petrol pipe union at the float chamber end. Turn on petrol tap and ensure that a full flow of the fuel exists. Flooding of the float chamber may be due 10 a worn needle or a leading float. but nearly all flooding with a new engine is due to impurities so

4.3. Fuel tank removal

The fuel tank can be removed by first turning off the petrol tap and removing the two nuts holding the tank to the bulkhead, and loosening the two nuts at the bottom front of the fuel tank. 

When the tank is removed, and fuel drained from it, the fuel filter, which is located in the petrol tap can be removed and cleaned.

4.4. Engine misfires or stops owing to faulty ignition 


The symptoms in this case are that the engine will not run regularly and is very hard to start. In other cases the engine may suddenly "cut out" without warning. First see that the high tension leads have not become disconnected at either end, and that they are not worn or burnt through, allowing bare wire to touch some metal part of the vehicle. See also that the plug insulators and high tension leads are not wet.


If all the above is in order, remove the sparking plugs and place each one with the body touching the engine cylinder, but with the terminal clear of the vehicle and connected to the high tension lead. Turn the engine by first engaging 1st gear, and gently moving the car forward. If a good spark is obtained at the plug points, the ignition is in order and the trouble lies elsewhere.  If no spark, or a very weak spark is obtained, remove the plug and hold the end of the high tension wire, about 1/8"in. from a metal part of the vehicle and rotate the engine.  If a spark is obtained from the wire, the fault lies with the sparking plug.  If this is oily or sooty, it can be taken apart and cleaned, but if the points are red and burnt the plug has been too hot and a new one should be fitted, of the type recommend.  The spark plug gap should be between .018 in. to .025 in. (.45mm to .65mm).


If the plugs are satisfactory, the trouble lies in the ignition system, see that the contact breaker points are clean and that they open and close properly.  The points gap should be set to .018 inch to .020 inch at top dead centre.

5. Brakes

5.1 Brakes Front

· To adjust the brakes jack up the car, by carefully fitting and lifting the car by the bottom wishbone. This is to ensure that the transmission shaft is free to rotate.

· The brake adjusters are located at the top and bottom of the backplate and are the two square headed bolts.

· To ensure correct clearance between shoes and brake drums, bring the shoes tight to the drum by rotating the adjusters clockwise, and then slacken off until the wheel spins freely.

5.2 Brakes Rear

· Jack up the car by placing the jack in the normal position, Or (on the three wheeler) by placing a trestle or axle stand forward of the rear wheel, which will make the job easier.

· Ensure that the handbrake lever is in the off position. The adjuster spindle, which is located at the bottom of the backplate, should be turned in a clockwise direction until the shoes are locked in the drum. Then slacken off two to three clicks where the wheel should be free to rotate.

· To remove rear brake drum, remove hub cap, split pin and stub axle nut. Remove brake drum with the aid of a withdrawal tool (A.400/12).

· The backplate is released from the stub axle by removing four nuts and bolts.

· Use only DOT3 or higher brake fluid for topping up.

· The front wheels have two brake adjusters each located top and bottom, and the rear wheel has one located at the bottom.

6. Steering and Suspension

6.1 Removing the steering wheel

The steering wheel can have either a grey painted dome centre piece or a Berkeley badge centre piece.

The grey painted metal round cap that sits in the centre of the steering wheel, which on Se 328s is usually just a plain round stamped into a dome shape cap fastened by a slotted domed screw. This cap came from the original donor car, the Standard 8 or 10 saloons.  On later Berkeley models the cap was replaced by a Berkeley 'B' badge with a central stud and flat in shape.

The screw, Whitworth thread, fastens into a rubber Rawlnut, this is effectively a brass nut moulded into a cylinder and top hat of rubber. The rubber Rawlnut complete is itself is pushed into the hollow core of the steering column shaft, as the cap screw is tightened so the rubber moulds tightly into the hollow shaft thus gripping everything tight.

The cap should come off easily either with or without the perished rubber and brass nut/ implant.

The Whitworth Rawlnuts are no longer available in the UK (2008) although Metric threaded ones are and are sold by BEC Spares.

The cap is very rare and the steering wheel is rare so do not damage them !!

· Remove the centre domed metal cap, or Berkeley B badge by unscrewing in the conventional manner
· Whilst holding the steering wheel still unscrew the large nut holding the wheel to the shaft
· Once the nut is removed ease the steering wheel from the steering column, whilst taking care not to damage the steering wheel.

6.2 Removing the rear suspension (T60)

· Place rear of car on a suitable trestle, forward of rear wheel.

· Remove rear wheel.

· Remove clevis pin at brake cable connection.

· Remove hydraulic hose, allowing the brake fluid to flow into a suitable container.

· Remove bolt from damper unit at the bottom.

· The Complete unit can then be lowered.

· Remove forward location brackets, which hold the front cross tube in place. Bolt heads are accessible inside body.

· Complete rear suspension unit can now be removed from car.

· To remove the spring and damper unit, release the top locating bolt.

· To remove rear brake drum, remove hub cap, split pin and stub axle nut. Remove brake drum with the aid of a withdrawal tool (A.400/12).

· The backplate is released from the stub axle by removing four nuts and bolts.

6.3 Removing the rear suspension (Four wheelers)

· Remove wheel discs (hub caps -  if fitted), rear wheel and hub cap, split pin and stub axle nut. 

· Remove the brake drum with the aid of a withdrawal tool (A.400/12). Unscrew the flexible hydraulic brake hose, placing a receptacle handy to catch any surplus fluid.

· Remove lower bolt on damper.

· Remove handbrake operating rod, then removing the front and rear pivot bolts, the swinging arm can be withdrawn.  

· The brake back plate is released from the stub axle by removing four nuts and bolts.

6.4 Removing and dismantling the front wheel assemblies

· With the car on its wheels remove the brake drum retaining nuts split pin and loosen the nut.

· Jack up the required side of the car and remove the road wheel.

· Unscrew the driveshaft retaining collar that is half way down the driveshaft.

· Release spring and damper unit by removing lower attachment bolt. Ease lower end of damper out with the aid of a flat type lever or a special spring compressor.

· Tape over the brake master cylinder breather hole and disconnect the flexible brake pipe, using a receptacle 
to catch any surplus fluid.

· Remove split pin and nut from track rod ball end, and remove the balljoint from the hub carrier.

· Remove trunnion bearing pivot bolts top and bottom.

· Withdraw halfshaft complete with king pin bracket.

· Ease the brake drum complete with king pin apart from halfshaft,

· Then remove four bolts (two 3/8" dia., two 5/16") which release the king pin. 

· Wheel bearings can be removed  by using a suitable drift tool, after heating the housing.

NOTE: On reassembly, the spring and damper unit can be eased into position with the aid of a flat tyre lever.

6.5 Steering 

The Berkeley steering box was also fitted to the Standard 8 and 10 saloon cars although the overall shaft length may differ . The problem with obtaining spares is that although the Berkeley is a rare car the Standard cars are rarer, but at least specialists know what you are talking about.
The box is of a worm and nut type, there is no adjustment for wear on the worm’s surface that is in contact with the inside surfaces of the nut thread. Therefore if the surfaces are very worn it is a question of throwing away the box or considering having it reengineered by a specialist, unfortunately the specialists do not like working on worm and nut types!


I understand that by metal spraying and remachining that the worn surfaces can be rebuilt, the quicker way is to saw a cut in the nut pinch it in a large vice and weld it up , sounds haphazard but may work in a home workshop !!


The specialists in the UK are Leonis of Merton, South London and SRC of Stourbridge, West Midlands. I will check their details and update soon.
Similar worm and nut steering was found on the 40s and 50s Ford Popular and Anglia Situp and beg sidevalve models but I am not sure that they are exactly the same boxes.
My understanding about play on the box is that more than 1" slack at the steering wheel means you may have too much wear for MOT purposes in the UK , but all Berkeley’s seem to have this much! In the first instance of steering box wear I would clean it up, adjust the shaft play. Most of all you need to renew the steering centre track rod bushes, Berkeley ref 2063 and the 2010 bushes in the steering idler. The track rods, drag links are rare but were from the 1948- 1953 Renault 4 CV larger tapered pin versions were fitted to the later Renault Dauphine and Caravelle.
Maintenance

· Backlash can be taken up on the steering by releasing the lock nut on top of the steering box, and adjusting the square topped adjusting screw clockwise. Be careful not to over tighten as this will make the steering notchy, heavy and cause accelerated wear.

· The steering box should be filled with EP90 oil to the top of the filler plug. 

Steering Wheels

The original Berkeley factory steering wheels were ex Standard (Triumph) 2 spoke plastic splined shaft fittings , we have seen period accessory brochures , probably sourced from Berkeley dealers (particularly in the USA) which feature "Sports " steering wheels Part no MB 913/7.

These were Derrington wheels, who were a well known tuning shop of the late 50’s and 60’s . They were often alloy 3 spoked and wood construction. These then had their own small hub at the middle and the spline fitting, as far as we know they never had the larger conversion hub that you find with some later or other manufactured accessory replacement wheels.

The official factory accessory list was issued in late 1958 or early 1959 and is obviously aimed at the B 95 and B105 cars. It also lists 3 types of roll bar, two racing windscreens, a mirror, a safety harness, a head/ roll bar body fairing and the Derrington wheel.
 We believe that one of the USA dealers also used to place adverts listing similar equipment in the US motoring press.

The Standard 8 steering spline was later used by Triumph so a Triumph Spitfire, Triumph GT6, or a Triumph TR wheel will fit. Lotus also used the same steering spline on their Elan, + 2s and Europa’s.
7.04 Wheels

There are at least 4 different types of wheels fitted to Berkeley’s:

· SA322 cars had spindley metal brackets attached to the wheel rims, see Fig 7.05-1
· The early SE328 wheels were in a thin gauge metal around the stud holes.
· Later cars either had reinforcing triangular shaped plates added to the wheels
· Later models had thicker gauge metal. 
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 Fig 7.05-1

7. Bodywork and fittings

7.1 Side Screens

Berkeley T60s used at least 4 different types of side screens depending on the date of construction:

The soft top T60 had the following side screens fitted 

· Steel framed side screens which were material covered with clear vinyl vision panels with round peg fittings which fitted into chromed bolts fitted into the top of the door with off centre holes drilled all the way through the bolts.
· Steel framed side screens which were material covered with clear vinyl vision panels with wide flat blade fittings which used chrome clamps on the inside of the doors and chromed metal letterbox style escutcheons on top of the door 
· Steel framed side screens which were material covered with clear vinyl vision panels with thinner more square section blades. These blades then slotted into simple ‘top hat’ style sheet metal guides fitted to the inside of the door.
The hard top T60 had the following side screen fitted 

· Steel U section channel wrapped in vinyl leather cloth with a front sliding Perspex screen with a fixed rear clear vinyl screen all set in window felt channel.

Note that the Sports Se328 and Sports Se492, B95 and T60 side screens are not interchangeable.
The often used aluminium side screens are usually modified Austin Healy Sprite side screens.


Good condition original Berkeley side screens are quite rare because they rust but replacements can be made.
7.2 Seats

Berkeley used two main types of seats for their cars, which were either bucket or bench seats.

Bench seats differ between Sports SE328s including the 1st 120 or so slant door bodied SE492s and the later Se492s and B95s B105s. The SE328 seats are far easier to restore.

Bench seats were constructed from a combination of steel and wood with elastic webbing, padding and vinyl coverings.

Bucket seats were fitted to later T60’s and another type of bucket seat, complete with folding backs, were fitted to the Foursome.

Bucket seats were made from steel with elastic webbing, padding and vinyl coverings.

7.3 Headlight Covers

Headlight covers are difficult to fit and will require the use of either the 'Glazetite ' or 'Claytonrite' windscreen rubber installation tools. These tools will help you in insert the rubber filler strip and you will need plenty of detergent for lubrication.  If you have not got these tools a wide and blunt screwdriver, to open up the surround rubber groove, can be used but this tends to damage the rubber.


Getting the rubber surround on the body is sometimes quite difficult and I have seen a chamfer put on the underside lip of the fibreglass body to help. This also assumes that you have the correct size Claytonrite surround rubber, It should have rebates dimensioned to suit the Perspex and the body thickness, Most surrounds you see are to suit thinner metal bodied cars.


Despite all of this the task is a hard one in any circumstances and trimming the Perspex to get them to fit the hole is time consuming.


Please note that the T60 and later 4 wheelers headlight covers are slightly different shape to the early 4 wheeler SE328 ones which can cause grief!!!

7.4 Windscreens

4.4.1. Glass

Windscreen cracks, in the experience in the BEC, all side cracked windscreen are the result of people over tightening the stay to frame screws or using too long a screw which penetrates beyond the frame and rubber to tighten against the glass with the result that a crack then appears. 

The same happens with the Lift a Dot top frame rim mounted studs, if you are not careful, so check the thread lengths and adjust prior to fitting.

For information, Steve Baylis, 01708 474976, had a Berkeley T60 hardtop windscreen made in August 2005 by Pilkinton glass in Sherness for £106 !!!!

4.4.2. Stays

There are at least 4 different types of windscreen stays for Berkeley’s.

The main ones are:

· Sports SA322, Sports SE328 And early Se492s These are chromed cast brass and have a base plate with a curve so that it fits on the edge of the dashboard it mounts with 3 machine screws.
· The majority of the SportsSE492s the B95s and B105s had chromed cast brass stays with a round plinth type base which had a single central stud fix. These are relatively rare.
· The T60s had a similar stay to the early 4 wheelers but had a rectangular base plate with a 2 machine screw mounting.
7.5 Engine Mounts 


Berkeley used 35 shure rated rubber mix in the engine mounts indicated by a blue paint dab. The mounts we can obtain nowadays (2006) are limited in the range of mixes so we have to buy what we can get. Front mounts are currently in 35 mix rear mounts in 60 shure white paint mix.

7.6 Rubber Bushes 

The steel and rubber bushes used on Berkeley’s were of Dunlop Metalastik manufacture for the engine mounts, late type. Of Harris manufacture middle SE 328 type and unknown on the early type SE328 and SA322s.

The suspension / shock absorber bushes were fitted by Armstrong or Girling but were actually manufactured by Metalastik but have been unavailable for many years . Since the early 19990’s Hagons are now the primary source of new suspension units and provide polypropylene bushes, which seem to be the best option for Berkeley applications.

The Berkeley suspension bushes , located in the top and bottom wishbones, come in two sizes.  The Berkeley also use bonded rubber bushes in the steering track rods and inside the A steering idler bracket, which were of Silentbloc manufacture and were standard industrial range in Imperial sizes. The Berkeley Enthusiasts Club now (2006) has these specially made as well as T60 rear suspension bushes and rear early engine tray / cradle bushes.

7.7 Repairing glass/fibre bodies 


The purpose of this pamphlet is to enable Distributors and Agents to repair Polyester Resin reinforced with Glass Fibre Motor Car Bodies as manufactured by this Company.


Polyester Resin, reinforced with Glass Fibre unfortunately comes under the heading of "plastic", we say unfortunately because the word Plastic is generally allied with materials popular since the war and used for such a diversity of products as spectacle frames, toys, fabric, lampshades:  all of which conjure up difficulties in repairing.


So that although we use the word plastic to describe Polyester Resin/Glass Fibre Car Bodies, it must not be confused with the articles aforementioned, as it is very easily repairable:  Moreover repairs can be handled by fairly inexperienced labour.


There are, however, one or two points which can must be strictly adhered to, and these are:-


(1)  A barrier cream should be applied to the hands and forearms before handling  any of the chemicals or materials.


(2)  Never on any account must the Catalyst be mixed with the accelerator, unless the accelerator is first thoroughly mixed with resin.


(3)  It is extremely important when mixing the various chemicals that the correct quantity is used, and that the room temperature is not below 58 F. Otherwise curing will not take place.


Damage to bodies will normally come under four main headings, Stages 1, 2, 3, and 4.

Stage 1.  Will include abrasions or scores which do not penetrate the body.

Stage 2.  Will include complete breakdown of the Polyester Resin and holes not more than 3" - 4" diameter.

Stage 3.  Will include complete disintegration of parts of the body  especially when compound curves are concerned, such as the area surrounding air intake, front or rear wings.

Stage 4.  Will include all other damage especially that which necessitates renewal of complete mouldings such as front body section, or rear body section.

STAGE 1.  REPAIRS


Assuming a car has a badly scored side, such as a deep cut which does not penetrate through the body.  The method of repair will be first to clean the abrasion or cut and then fill with ordinary hard stopper and when hard, it can be rubbed down with "wet and dry" abrasion paper and finally spray painted, using a synthetic paint.

STAGE 2.  REPAIRS


If complete breakdown of the resin/glass has occurred and providing the area is not more than 3" - 4" diameter, the method of repair is as follows:-


First trim the damaged part until a hole is made and then make sure that the edges are clean and free from "whiskers" of glass fibre.


Thoroughly clean body immediately surrounding hole with the cleaning agent.


A piece of aluminium sheet is then cut to a size which extends over the hole by about 2" or 3" all round.  It is then shaped so that it is a reasonable fit over the hole.


Smear the inside of the aluminium with a coating of wax.  When dry, lightly polish with a piece of soft cloth and then fix the aluminium over the hole by using self tapping screws.


Cut a piece of glass fibre matting (chopped strand mat) to fit over the hole about 2" all round.

Method of Mixing Polyester Resin


paper cups are ideal for holding the mixture, or plastic jars.

Preparing the Resin


Quantities - 
100 parts by weight of Resin




1-4 parts by weight of Catalyst, depending on rate of cure required.


Pour required amount of resin into the vessel, add accelerator and thoroughly mix before adding Catalyst.


When this mixture has been prepared, add the Catalyst and thoroughly mix, care must be taken at this stage in mixing that no air bubbles are in the solution.


The fact of mixing the catalyst last of all however hastens the chemical action or complete polymerisation of the mixture in about 30 minutes at 77 F.


The piece of chopped strand mat is now  saturated with the resin mix and then placed over the damaged part, then by use of an ordinary paint brush, and using a dabbing motion, the resin is forced into the mat still further until it is bonded into the edges of the hole and surrounding part.


Care must be taken to ensure that no air pockets are left between the aluminium face piece and the mat.


After thoroughly impregnating the first layer of mat, another layer can be added once again, using the brush in a dabbing motion.


The repair should now be allowed to harden. The time taken to do this will depend on the surrounding temperature. It should be left for 24 hours in a temperature of not less than  58 F.  Where this is not possible, the process may be speeded up by gentle heating locally, but on no account by naked light.  The best method is to use a 200w. bulb and place it no nearer to the repair than 18".


The reason for not using naked flame or fire anywhere near the resin mix, is that the resin has one of its constituents a chemical called "STYRENE" which serves resin much the same as cellulose thinners serve paint. In other words, it is a solvent, its flash point is as low as 68 F.


Use Acetone for cleaning the brushes. 


When the repair has hardened, remove the aluminium or covering, stop up the holes left by the screws and any other imperfections, rub down with "wet and dry" abrasive paper and paint in the normal manner.

STAGE 3  REPAIRS


Where a complete section of the bodywork has been damaged, repairs can be affected by inserting a new piece of moulding.  For example:  If a section has been broken away adjacent to the badge in front of the vehicle.


A fresh section made from the master mould could be inserted and glass fibre and resin applied to the inside to cover butt joints, finally finishing by stopping up at the joints and repainting.

STAGE 4  REPAIRS


All repairs which necessitate renewal of either front moulding, rear moulding,doors tonneau cover, bonnet tops etc.


The procedure will be to strip the damaged portion be it in front or rear, and then apply to us for parts required, and rebuilding upon receipt of parts.

8. Electrical 

8.1 Replacement Bulbs

	Headlamps
	12v 24w/24w 

Double filament
	or 35w/35w Single pole

	Sidelamps
	12v. 6w. Screw type
	

	Rear and Stop Lamps
	12v 6w/18w 

Double filament
	or 6w/21w Single pole

	Flashing Indicator Lamps
	12v 21w Double pole
	

	Panel Lamp
	12v 2.2w Bayonet fixing
	

	Ignition Warning Lamp
	12v 2.2w Bayonet fixing
	

	
	
	


8.2 Rear and stop lamps

· By removing the two screws attaching the red reflector to the main body of lamp, bulbs can be attended to.

8.3 Flashing Indicators

· Access to the flashing indicators, both front and rear, for bulb replacement is gained by gently folding back the rubber sealing ring and removing chrome bezel.  Further attention can be given to wiring by removing three screws which hold the lamp base to the body and removing the lamp base.

8.4 Flasher Unit

· The flasher unit is fixed under the scuttle on the right hand side of the body and should need no attention.

8.5 Panel Lights

· The panel light is fitted to a holder located in the back of the speedometer casing.

8.6 Ignition Warning Light

· The ignition warning light is fitted to a bulb holder located in the speedometer casing.

8.7 Headlamps And Side Lights

· The headlamps which incorporate the side lamps, are fitted on pedestals, incorporating a ball socket.

· They are adjustable by slackening the nuts on both sides of the pedestal fixing, adjusting the headlamp and re-tightening the nuts.

· Withdrawal or turning up the headlamp unit gives access to the bulb carriers.

· The large bulb carrier is removed by pressing down and turning in an anticlockwise direction.  Bulb can then be removed.

· When replacing the bulb, care must be taken to see that projection on bulb receiver is in line with cut-out in bulb flange.

· The small bulb carrier is easily withdrawn.

· Bulb can then be unscrewed from its carrier.

8.8 Battery

The battery is mounted forward of the fuel tank on nearside of car. Regular attention to the battery is necessary to ensure easy starting and adequate lighting.

Main points to be dealt with are:-

a) Check the electrolyte for correct level, which is just above the plates. 

b) Add distilled water if necessary.

c) Do not leave battery in the discharged condition, if it is run down, recharge at once.

d) Keep terminals and top of the battery clean and dry.  Smear the terminals with a thin coating of Vaseline occasionally.

8.8.1 Other causes of engine stoppage 


Other causes of an engine stoppage are:-

1.
No Clearance at Tappets - This is apparent by an entire lack of compression.  The remedy is to adjust the tappets.

2.
Sticking Valve - In this case, there is no compression and excessive tappet clearance, the valve remaining partly open.  The valve may free itself on cooling, but sometimes it is necessary to dismantle the engine to free the valve.

3.
Broken Valve - This trouble is very rare and is usually caused by consistent over-driving of the car and by neglect of the tappet clearances.  The symptoms are that the engine "cuts out" suddenly and stops with no tappet clearance.  Furthermore it is not possible to obtain any clearance at the tappets.  A valve breakage on an OHV engine is likely to have very serious consequences.

4.
Seized Piston - This is caused by over-driving a new car before the engine is properly "run in". The symptoms are loss of power and a tendency to "pink" followed by the engine locking up solid.  An aluminium piston will always free itself if allowed to cool.

5.
Seized Piston Continued - If the clutch was depressed and the throttle closed before the final seizure and the consequence may not be serious, but the cylinders and pistons should be examined as soon as possible by a competent mechanic to have any score marks removed.  A seizure may also occur through running with insufficient oil, in which case the consequence will be far more serious.

9. Tools

3/16” Allen key (engine)

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).





Note: unleaded fuel can be used but tends to make the engine run hot and therefore liable for seizing or at least ‘nipping up’.
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