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Part 04 
Transmission (All Models)

4.01
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. 

4.02
Gearbox and Clutch Type HJR5 - 3-Speed And Reverse Unit

4.02.01
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.

4.02.02
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 Phosphor 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.

4.02.03
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.

4.02.04
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.
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Fig. 6.CLUTCH BODY HOLDING TOOL.

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

4.02.05
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.

4.02.06
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.

4.03
Gearbox / Clutch Type TR 4-Speed And Reverse Unit - Fitted To 328 C.C. & 492 C.C. Engines.

4.03.01
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.

4.03.02
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.

4.03.03
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.

4.03.04
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.

4.03.05
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.

4.03.06
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.

4.04
Type VR 4speed And Reverse Unit - Fitted To 328cc Twin & 492cc 3 Cylinder Engines.

4.04.01
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.

4.04.02
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.

4.04.03
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.

4.05
The Gearbox

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.

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.

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.

4.06 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.

4.07 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.

























