
Centrifugal Advance  

A general view of a 25D distributor and what lies beneath the points plate.  

  

As the weights move out the back of the weights roll round the cam faces and this has the effect of pushing the weight pivot forwards, so 
twisting the upper part of the distributor shaft (carrying the points cam and rotor) anti-clockwise relative to the lower half of the shaft, so 
advancing the timing. Sometimes different weights are used for different curves, but often the weights will be common to many distributors 
and the curve controlled solely by the springs. The upper part of the distributor shaft contains the stop-plate and each one is machined to a 
specific length to give a specific maximum advance setting, stamped in distributor degrees (ground off by the rebuilder in this case in an 
attempt to hide the fact it is the wrong stop-plate for this reference number!). 

  

A selection of springs. Note the difference in overall length as well as wire thickness, coil diameter and number of turns. Shorter and 
thinner springs are generally used to give the initial rapid increase in advance in the first part of the curve, longer and thicker springs being 
used to give the second, flatter part of the curve. 
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A general view of what lies under a typical 45D points plate, this distributor has had part of the body cut away for test purposes. This shows 
a 10 (distributor) degree maximum advance stop-plate, the stamping being a bit close to the edge. The 45D centrifugal advance mechanism 
takes up less space than the 25D, so the body of the distributor can be smaller. This makes it slightly easier to remove the distributor 
complete with clamping plate, which means on re-insertion the timing is usually close enough to get the engine started and perform 
dynamic timing rather than static time first before it can be started. It also avoids re-tightening the clamp-plate bolt, which most people 
over-tighten, which can damage the shoulder of the distributor and cause it to jump out of engagement.  

  

Maximum centrifugal advance, stop-plate against stop-peg.  
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The next bit shows the upper part of the shaft having been removed from the distributor. To just get at the springs this isn't required, but if 
you do decide to remove it, a warning: Unlike the 25D which has a screw holding the upper half of the shaft to the lower (on the left in this 
picture), the 45D has just a plastic lock-ring sitting in a groove in the top of the lower shaft (on the right). On the 45D the two have to be 
forced apart, which can damage the lock-ring. Don't be tempted to re-install the distributor to an engine without some means of securing the 
upper and lower shafts back together or you could destroy the distributor if the upper half of the shaft jumps up. A stack of washers (to take 
up some of the space the lock-ring occupied) and a circlip of a suitable size should be OK.  

  

The bare bones of the lower half of the shaft.  

Page 3 of 87

21 December 2019



  

The upper half of the shaft, plastic collar and weights.  

  

The bottom of the upper half of the shaft, showing the cams the weights act against.  
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Minimum advance, showing the point of contact between weights and cams, and the distance between the pegs the springs are mounted on. 
The pegs of the lower half of the shaft go through the holes in the weights and are what the weights pivot on. Note the collar has two pairs 
of slots but only one of them will comfortably fit over the cam plate.  

  

Maximum advance, showing the weights having rolled round the faces of the cams as they fly out. Distance B has increased from distance 
A. The hole in the weights is in a fixed position relative to the crankshaft. Looking from the bottom, the pegs on the upper part of the shaft 
have turned clockwise relative to the pegs ion the lower half of the shaft, and hence the crankshaft. Turned over i.e. looking from the top 
and the conventional orientation the upper half of the shaft, hence the points cam and the firing position, have turned anti-clockwise relative 
to the crankshaft i.e. advanced the timing.  
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Tip: If you disassemble a 45D distributor as I have done, it is very tricky getting the upper half of the shaft and the plastic collar correctly 
located by putting them down into the distributor body. Hold the upper half of the shaft upside down, fit the weights and the collar to that as 
shown in the two pictures above, then lower the distributor body down onto that. The only thing you have to line up then is the pegs in the 
lower half of the shaft with the holes in the weights, which is much easier.  

Condensers  

Condenser as used in 4-cylinder 25D4 and V8 distributors ...  

  

... and one for a 45D4 distributor incorporating the connector for the 'quick-fit' points and lead out towards the coil.  
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Vacuum Advance  

A typical 45D vacuum module:  

  

What lies inside. I'm not sure what the purpose of the dished plate on the distributor side of the diaphragm is for, the 'at rest' position of the 
diaphragm is controlled by a step at the top of the actuating lever resting on the inside of the lower half of the case:  
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The 25D vacuum module. There is a ridge on the spring-clip that engages with the notches in the knurled wheel to give 'click-stops' for 
each fraction of a degree of adjustment. The coil spring steadies the vacuum module in the distributor body and prevents vibrations from 
causing small variations in timing. This is a later 25D with push-on port for rubber and plastic pipe, earlier versions had a threaded boss for 
a copper pipe with a separation chamber at the carb end. There should also be a small circlip to fit on the end of the threaded rod to stop the 
knurled wheel turning beyond the fully advanced position. It depends on how many serrations you have around the edge of your knurled 
wheel, and hence how many clicks for a full turn, but typically about 10 clicks equals one degree of timing adjustment. Mine has 35 
serrations, and can go through 7 full turns, which gives plus or minus 12 degrees of timing adjustment from a central position:  

  

The 25D module adjusted to the fully retarded position ... 

  

... and the fully advanced position:  
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The vacuum advance characteristics stamped into the upper part of the casing of typical 25D (left) and 45D (right) modules. On the 45D it 
is the '7 15 8' that describe the characteristics. The long number below is the Lucas part number, the 'S' of 'Lucas' being just visible to the 
left of the characteristics. The first number is the vacuum at which vacuum advance starts to be applied. The second number is the vacuum 
as which maximum advance is being applied, and the third number is the maximum advance that can be applied in distributor degrees. 
This doubles when read at the crankshaft markings:  

  

A 25D points plate, showing how the vacuum module actuator pulls it round clockwise to advance timing: 

  

And a 45D points plate ditto. Because the distributor is rotating anti-clockwise, moving the points plate clockwise causes the points cam 
follower to meet the lobe of the cam earlier to advance timing:  

  

The vacuum solenoid (arrowed) on Bill Etter's 76:  
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And the microswitch (A) used briefly so OD still worked in 3rd and 4th whereas vacuum advance was only applied in 4th gear. This closed 
in Reverse, 2nd and 4th when the gear change shaft (B) moved forwards in those gears, and was wired in series (a logic 'AND' gate) with 
the OD switch which closed in 3rd and 4th, giving the '4th gear only' signal. This was from July 76 to Feb 77 only, after that the 
microswitch was deleted and the OD switch actuation modified (as per V8s) to operate in 4th gear only, controlling both OD and TCSA:  

  

Points Types  

The 'fiddle fit' points for the 25D GCS101 (main image, 2-part GCS107 inset) consisting of several parts which must be assembled in the 
correct order or you will get ignition problems. Note: These can have white cam-followers from other manufacturers as well as the red from 
Lucas shown here.  
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First on the threaded stud is a stepped insulating washer, with the step facing upwards.  

  

Next is the spring of the moving contact, located over the step in the washer.  

  

Next go the condenser and the coil wire tags, in either order.  
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Next is the other stepped insulating washer, this time with the step facing downwards, so it goes through the holes in the condenser and coil 
wire tags and the spring of the moving contact.  

  

Finally the nut. These seem to be 'handed' in that one side seems flat and the other side has slightly rounded edges to each flat of the 
hexagon. I always put the flat side against the upper insulating washer as it just seems more 'correct', but I don't suppose it is critical.  
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The steps in the insulating washers go inside the holes in the moving contact spring and the condenser and coil wire tags so as to prevent 
them coming into contact with the threaded stud and nut. These two components are at earth/ground potential, and if the coil wire comes 
into contact with either stud or nut - either because the washers are the wrong way round, not seated properly, or the tags are between the 
washer and nut - the points will be bypassed, the coil continually flowing current, and there will be no spark. Also be aware that if the 
points tag is correct but the condenser tag is fitted between the washer and nut you will have ignition, but very weak sparking and lots of 
points arcing as the condenser will be out of circuit.  

  

'Quick fit' points for the 45D: 'Fixed' on the left (red cam follower, GCS118) and 'sliding' on the right (blue cam follower, GCS124) with 
the slotted lever. The felt lubrication pad is used with both types, it rubs on the cam as it rotates and must be greased, not oiled. Note the 
adjustment notch at the pivot end on the GCS118 and the connection end on the GCS124.  

  

With this type the moving contact spring just lays in a channel in a plastic insulator fixed to a post on the fixed contact base. The end of the 
spring has a partially flattened loop, and a flat brass connector with the condenser and coil wires already attached simply slides into the 
loop. The only important thing here is that the plastic insulator does lie between the post and the spring.  
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Showing the 45D 'sliding contact' type, with the points plate in the minimum vacuum advance position on the left and the maximum 
vacuum advance position on the right. Note the difference in angle of the slotted lever (circled):  

  

Showing the 45D 'sliding contact' type, with the slotted lever in the minimum advance position (left) and maximum advance position 
(right). Note the difference in height of the cam follower and the different offset of the points in each case.  

  

The connection arrangements are the same for both fixed and sliding types, however note that they are not interchangeable as the two base-
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plates are different. The sliding type have a small peg on the points and a locating hole in the base-plate (left), the fixed type have a large 
location peg on the base plate and a hole in the pivot, similar to the 25D type shown here on the right:  

  

It would appear that the 45D fixed points could be fitted to the 25D points plate and thereby gain the quicker fitting, felt lubrication pad, 
and do away with one of the braided wires. Whilst the points themselves can be fitted to the points plate it is all downhill from there. You 
need the 45D condenser assembly as well for the connection tag, which is fair enough, but the mounting tab fouls the adjuster notch on the 
points, the adjuster notch is at the wrong end making fine adjustment trickier than before, the condenser to connection tab isn't quite long 
enough, neither is the section of coil wire between the tag and the grommet, and you would have to drill a hole in the spade connection of 
the 25D to push the coil wire through. These last two can be overcome by cutting the wire short and soldering it to the 25D spade (possibly 
compromising reliability), and trimming the condenser mounting tab, but that still leaves the condenser wire too short and it probably isn't 
worth the faffing about.  

  

All types of points are secured with a screw, spring washer and plain washer. On an original distributor in my possession the screw is 
unusual in that it has a plain, narrower portion at the tip before the thread starts (shown on the left below). This aids insertion as you can 
drop it and the washers into the hole in the points, the plain tip drops into the threaded hole in the points plate, holding the screw upright 
and relatively secure while you get the screwdriver on it and start to tighten it. Replacement screws, and those in rebuilt distributors, seem 
to be standard screws threaded for their full length (on the right). With these you really have to drop the screw and washer onto the top of 
the points while they are out of the distributor, then move the points towards the points plate with one hand and a screwdriver in the other 
pressing gently down on the screw head. Before the points are lowered all the way to lie on the points plate start turning the screwdriver to 
start the screw, and then you can let the points go. If you let the points lie on the points plate before the screw has started it will topple over 
and there is a good chance the washers at least will fall into the centrifugal mechanism. Not too bad if the distributor is already removed as 
you can just up-end it, shake it, and hope to catch the bits as they fall out, but a nuisance if the distributor is still installed.  
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Both 25D and 45D have earth/ground springs between the moving points plate and the fixed base plate, which should mean that a separate 
earth/ground wire is not required. But having experienced intermittent cutting out when pressing the throttle on a Scimitar GTE - usually 
just when pulling out into traffic(!), with a Ford distributor that only had the sliding contact by design, I wouldn't recommend it. In fact the 
first Scimitar tip I came across was to retro-fit a ground wire, which I did, and it solved the problem. This is the 25D ...  

  

... and this the 45D:  
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25D4 internal wires - 'A' is the coil to points wire from the spade terminal on the side; 'B' is the earth wire from the moving points plate 
(spot-welded and riveted) to the distributor body (screwed); and 'C' is the condenser wire from the points connection:  

  

45D cloth-insulated earth/ground wire fitted, under the condenser fixing screw (condenser removed for clarity) and points plate fixing 
screw, This can be used on a 25D4 with a bit of ingenuity: 

  

The condenser for the 25D distributor, that for the 35D8 for the V8 is very similar:  
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Combined condenser, coil wire and points connection tag for the 45D distributor:  

  

Fine adjustment V-notches of the 25D (circled). With the points screw only lightly tightened a screwdriver inserted in the notches can be 
twisted one way and the other to open or close the gap. Because the fixing screw is only lightly tightened, when the screwdriver is removed 
the gap remains the same, the screw can then be fully tightened, and the gap rechecked to make sure it hasn't shifted.  
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The fine adjustment 'V-notch and pip' (circled) of 45D sliding points (45D fixed points have the V-notch at the pivot end of the points 
plate):  

  

The V8 35D8 points. These are one-part 'fiddle-fit', but with the felt rubbing pad of the quick-fit 45D types. This is fitted at the pivot end of 
the points rather than the contacts end, which may be because the distributor rotates in the other direction to the 4-cylinder types i.e. 
clockwise instead of anti-clockwise. They have the peg to locate in the hole in the points plate like the 45D sliding type, but are non-
sliding! They don't have the fine adjustment notches of the 4-cylinder types as the 35D8 distributor has an external hex bar with which to 
adjust the gap/dwell (see below).  
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The V8 35D8 distributor. This has an external hex bar to set the points gap/dwell. This means dwell can be set with the distributor cap on 
and the engine running, which takes seconds. The hex bar moves the points plate up and down i.e. moves the points closer to or further 
away from the cam to alter the gap/dwell, whereas the vacuum advance capsule pivots the plate about a point at the top of the points plate, 
so moving the points back and fore across the face of the cam to alter the timing.  

  

Distributor Caps  

A nearly new 45D4 cap with the carbon contact missing, and fragments of spring floating around inside, which has worn and burnt the (also 
nearly new) rotor. Subsequently the contact was found lying on the points plate. Photos: David Bolton  
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The rotor:  

  

Another failure, new and 'Lucas' branded, this time the retaining springs had punched through the cap and shorted out the HT Photo: 
Richard Thompson  

  

Spark Plug Wires  

Angled connectors fitted to the MGOC right-bank silicone leads for the V8  
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Separate leads 5 and 7 in the combs with lead 3 to prevent possibly parasitic ignition in cylinder 7 when 5 fires (image from Leyland MGB 
GT V8 Workshop Manual Supplement)  

  

Distributor O-rings  

Middle-era 25D4 distributor with no groove for an O-ring, note that early and late 25D4s probably had one. Note that the groove in the 
drive dog, or between it and the distributor body, is definitely NOT for an O-ring as some have claimed. The drive dog rotates when the 
engine is running of course, and if the housing extends down that far the O-ring would be ripped to pieces - or do absolutely nothing if it 
didn't.  
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I say no groove, but there is a shallow groove right at the top of the shaft, almost concealed by the clamp plate. That is too high to go down 
inside the housing, and so shallow that any O-ring would simply be pushed up the shaft if the housing was proud of the crankcase. It might 
be that a thicker O-ring would work in that position. Compare this with the groove and O-ring on the 45D4 ...  

  

... where the O-ring is almost completely in the groove (so to speak). It looks like all 45D4s had one.  
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Original 41228 for an 18V581/582 which didn't originally have a slot on the left, remanufactured unit on the right with the slot.  

  

Distributor Drive-dog  

Showing the drive-dog off-set from the centre-line  
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V8 Oil Pump 

Pump Drive   Relief Valve   Gasket  

Pump Drive 

An old box-spanner tommy bar and a piece of old heater hose. The length of the tommy bar isn't critical, as long as the drill chuck is 
clear of the hole in the engine front cover. The hose is a snug fit over the end of the oil-pump drive shaft and prevents the tommy bar 
coming out of the drive slot.  

  

End of the tommy-bar shaped with an angle-grinder to fit the slot in the oil-pump drive shaft.  
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Tommy-bar partially inserted in the hose.  

  

Tommy-bar inserted the minimum depth. You can push it in further than this which puts more hose over the oil-pump drive shaft for 
greater security.  

  

Relief Valve 

Top SD1 V8 spring (part no 602067). Bottom MGB V8 BHH1348:  

Page 26 of 87

21 December 2019



  

Gasket 

Measuring how far the gears protrude, however the spec for this is 0.0018 thou whereas this shows a 3 thou feeler gauge inserted:  

  

Two gaskets left over from Vee's engine rebuild in the bottom-end gasket kit. The one on the left (identical to one received from Clive 
Wheatley) is thin paper and measures 4 thou on my dial caliper, so perfect for the 0.0018 thou projection of the gears specified in the 
WSM, to give a 2 thou clearance between the gears and the end cover. The other is thicker paper and measures 12 thou (which would 
give 10 thou clearance). As well as small additional holes top and bottom on the LH gasket the larger slot on the left is also a different 
shape, being slightly thinner and tapered at the top-left. The gasket on the right is an exact match for my original front cover. The old 
(i.e. used having been compressed) gasket removed from that is dark red one side and black the other and measures 12 to 14 thou in 
various places.  

  

What can happen with inadequate clearance: (RPI Engineering)  
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Bench Rig for Setting Dwell 

Small Allen key lightly clamped to the distributor shaft for finger-tip rotation  

  

Using an analogue ohmmeter (leads just connected to the points lead and the distributor body) and finger-twiddling to get a useable reading, 
which happens at a surprisingly low speed.  
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Circuit to use a dwell-meter. If you have changed the gap i.e. changed points you will need to check the timing once it is back in the car, 
even if you made marks on distributor and block, but using those marks will be close enough to start the engine and use dynamic timing. If 
you are fitting a spare dizzy because the original has failed on the road you will need to static time it first.  

  

A test-rig to check centrifugal advance: Basic box to hold the drill  
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Clamps to hold the drill steady (coil and plugs were so I could drive a strobe light to measure curves)  

  

Distributor drive dog (the blue thing is a right-angle gearbox to drive a degree wheel for measuring curves)  
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Detail of drive dog, simply a brass plumbing fitting with a slot cut, a bolt through with a nut on the back, ordinarily you would clamp the 
thread of the bolt in the drill chuck and drive the distributor directly.  

  

Distributor clamp-plate screwed to the end of the box, shaft engaged with the drive dog. The tongue on the distributor is slightly offset to 
one side, so cut the slot wide enough so the two can be engaged either way round without wobbling as it is rotated.  
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Rig in use to measure dwell on a dwell-meter. The coil and plugs with a degree-wheel fitted to the top of the right-angle drive enable me to 
plot centrifugal advance curves as well.  

  

V8 Timing 

Note how No.1 plug lead (red) is on the cap between the coil lead and the vacuum capsule. Note also how the lead for No.3 (yellow) is 
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between the leads for Nos. 5 and 7 where they go through the comb on the rocker cover, i.e. they are not in numerical order 1, 3, 5 and 7 as 
one might expect. This is because 5 and 7 are adjacent in the firing order and if the leads run close together when 5 fires it can generate a 
small spark in 7, which can be enough to initiate combustion in 7 significantly before it is due i.e. way too far advanced. This image also 
shows how the leads for the even-numbered cylinders leave the cap at right-angles, whereas those for the odd-numbered cylinders are 
straight.  

  

 

  

However I discovered my leads have been one position clockwise for a long time, which isn't as noticeable as it would be on the 4-cylinder. 
In this position with the engine turned to TDC on No.1 cylinder as shown by the crank pulley markings the tip of the rotor is directly over 
the bar between the vacuum capsule and the points plate, whereas it should be closer to the notch in the body (arrowed).  
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When withdrawn the screw of the drive gears has turned the rotor slightly anti-clockwise (the 'book' says 30 degrees, but mine only moves 
25 degrees), and should be directly over the notch. Note that the V8 distributor turns clockwise with the engine running, not anti-clockwise 
as on the 4-cylinder engine.  

  

This puts leads 1 and 8 either side of the front cap clip, instead of leads 4 and 8. Originally these MGOC silicone leads had all straight 
connectors at the cap end, which due to the tilt of the cap pressed the leads going to the even-numbered cylinders up against the bonnet 
which I wasn't happy with. I'd had no problems, but I took four right-angle connectors off an old set and the straight ends of the MGOC 
leads are a neat push-fit into those. Incidentally these leads have now done nearly 100k and 20 years!  
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Ignition - 45DE4 Distributor (integral amplifier, 75-on) 

Hover over a wire to confirm the colour 

  

Note 1: Fitted to North American cars only.  

Note 2: Ignition relay fitted from 1977 only, in 1976 the white from the ignition switch went direct to the fusebox and ignition components 
and there was no electric cooling fan.  

Note 3: 1977 models with the ignition relay can suffer from a problem whereby the engine may continue to run normally (not Dieseling) 
when the ignition is switched off see here. For 1978 on the problem was corrected by moving the white/brown feed for the ignition coil 
circuits from the fusebox to the white at the ignition relay, leaving two at the fusebox and three wires at the relay. This also shows 'A' the 
thermal cut-out for the cooling fans; 'B' the 'double-brown up from the alternator; 'C' the anti-runon valve in-line fuse; and 'D' the hazard 
flasher in-line fuse:  
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Note 4: The schematics show the original rectangular Lucas relays with W1, W2, C1 and C2 terminal numbering, but in practice cylindrical 
relays with ISO numbering were fitted. The relationship is as follows:  

The 'Resistor for distributor' in the above schematic is one of two power supplies for the electronics and is a 6.6 ohm metal-cased power 
resistor as shown below picture: Monte Morris  

  

Ignition - 45DM4 Distributor (remote amplifier, 75-on) 
Hover over a wire to confirm the colour 

Wire colour Original numbering ISO numbering

White from ignition switch W1 85

Black earth W2 86

Brown 12v supply C2 30

White/brown to ignition powered circuits C1 87
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Note 1: Fitted to North American cars only.  

Note 2: Ignition relay fitted from 1977 only, in 1976 the white from the ignition switch went direct to the fusebox and ignition components 
and there was no electric cooling fan.  

Note 3: 1977 models with the ignition relay can suffer from a problem whereby the engine may continue to run normally (not Dieseling) 
when the ignition is switched off see here. For 1978 on the problem was corrected by moving the white/brown feed for the ignition coil 
circuits from the fusebox to the white at the ignition relay, leaving two at the fusebox and three wires at the relay. This also shows 'A' the 
thermal cut-out for the cooling fans; 'B' the 'double-brown up from the alternator; 'C' the anti-runon valve in-line fuse; and 'D' the hazard 
flasher in-line fuse:  

  

Note 3: The schematics show the original rectangular Lucas relays with W1, W2, C1 and C2 terminal numbering, but in practice cylindrical 
relays with ISO numbering were fitted. The relationship is as follows:  

Electronic Triggers  

The no-name trigger contained within a distributor purchased from eBay.  

Wire colour Original numbering ISO numbering

White from ignition switch W1 85

Black earth W2 86

Brown 12v supply C2 30

White/brown to ignition powered circuits C1 87
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Note the one-piece rotor and magnet ring, the magnets being in the wider ring at the base of the rotor (on the left, standard rotor on the 
right). This differs from other manufacturers who seem to supply just the magnetic ring with their triggers, a standard rotor going on the 
top. The complete thing was cheap at £50. Normally the triggers themselves are around £90 (Magnetronic and Aldon) although 
considerably cheaper from Pertronix at about £60, and with points distributors typically being about £80 new David didn't get a bad deal 
anyway even taking into account having to retro-fit points and a condenser.  

  

Subsequently Gary Falkiner pointed me to this ETC5835k from various Land Rover specialists sold as a conversion kit using the original 
distributor. This image (from Britpart) looks pretty-much identical. Although this initially seemed to work OK it became inconsistent, and 
was picking up iron filings on the magnetic collar, so Gary has gone back to points as well.  
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Ignition - 12v coil, mechanical rev-counter (62-64) 
Hover over a wire to confirm the colour 

  

Ignition - 12v coil and inductive tach (64-72) 
Hover over a wire to confirm the colour 

  

Note 1: Dynamo up to 1967, alternator after that. 
Note 2: Tach powered from white up to 1967, from green after that. 
Note 3: Two-fuse block up to 1969, four-fuse after that.  

Ignition - 12v coil, voltage tach (73-74 1/2) 
Hover over a wire to confirm the colour 

Page 39 of 87

21 December 2019



  

Ignition - 6v coil (UK 1974 1/2-1976 and all V8) 
Hover over a wire to confirm the colour 

  

Note: On the factory V8 the wire from the coil to the starter solenoid is white with a blue tracer, but the wire from the harness ballast to the 
coil is white/light-green as shown.  

Ignition - Ignition Relay, UK (1977) 

Hover over a wire to confirm the colour 

  

Added January 2010: 1977 models, with all switched ignition circuits powered by the ignition relay. Not shown in Advance Autowire on-
line version or Haynes, their 'late UK market' diagram is for 1978 and later.  

Note 1: There are two separate green circuits - the original circuit fed from the 2nd fuse up in the 4-way block for all the original green 
circuits, and another fed by an in-line fuse from the white/brown circuit on the relay output for the cooling fan. This fuse is located below 
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the fusebox, probably with the hazard flasher fuse which has brown wires both sides.  

Note 2: There are three separate white circuits - one from the ignition switch feeding the ignition relay, another in the rear harness feeding 
the fuel pump, and the third in the dashboard sub-harness feeding the ignition warning light. These last two are taken off the white/brown 
circuit from the relay output.  

Note 3: The schematics show the original rectangular Lucas relays with W1, W2, C1 and C2 terminal numbering, but in practice cylindrical 
relays with ISO numbering were fitted. The relationship is as follows:  

The physical arrangement of the ballast wiring on a 1980 model can be found here.  

Ignition - Ignition Relay, UK (78-on) 

Hover over a wire to confirm the colour 

  

Updated January 2010: This version is on 78 and later cars, several circuits having been removed from the ignition relay and put back on 
the ignition switch, possibly because of problems with relays sticking on. However the fuel pump is still on the relay - not ideal if it sticks 
on! Also it doesn't explain why North American spec cars only had one ignition relay wiring arrangement where the relay powered 
everything except the fuel pump, overdrive and ignition warning light.  

Note 1: There are three separate green circuits - the original circuit fed from the 2nd fuse up in the 4-way block, and two others each fed by 
their own in-line fuse - one from the white/brown circuit off the relay contact feeding the cooling fan switch, and one from the white from 
the ignition switch feeding indicators, heater switch, tach, and heated rear window switch. These fuses are located below the fusebox, 
probably with the hazard flasher fuse which has brown wires both sides. The cooling fan fuse has thicker wires both sides than the one for 
tach, heater fan, indicators and GT HRW.  

Note 2: There are three separate white circuits - one from the ignition switch feeding the ignition relay, coil (via the ballast resistance) and 
the in-line fuse for one sub-set of the green circuits, another in the rear harness feeding the fuel pump, and the third feeding the ignition 
warning light, these last two off the white/brown circuit from the relay contact.  

Note 3: There seem to be two separate white/brown circuits - one from the relay contact to the fusebox etc, the other from the coil white 
feeding the in-line for the heated rear window etc.  

Note 4: The schematics show the original rectangular Lucas relays with W1, W2, C1 and C2 terminal numbering, but in practice cylindrical 
relays with ISO numbering were fitted. The relationship is as follows:  

The physical arrangement of the ballast wiring:  

Wire colour Original numbering ISO numbering

White from ignition switch W1 85

Black earth W2 86

Brown 12v supply C2 30

White/brown to ignition powered circuits C1 87

Wire colour Original numbering ISO numbering

White from ignition switch W1 85

Black earth W2 86

Brown 12v supply C2 30

White/brown to ignition powered circuits C1 87
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The pink/white resistance wire, measuring about 1.4 ohms, is in the centre. 

There is a white/light-green tail on the left that goes to the coil positive and the starter solenoid bypass terminal.  

On the right there are two tails - one is a white which comes from the ignition switch and the ignition relay operate terminal, the other is a 
white/brown that goes to the in-line fuse for the tach, indicators, heater fan and heated rear window on GTs.  

Solenoid Contacts  

4-Cylinder pre-engaged: 
Earlier M418G pre-engaged starter on 18Gx engines: A - battery cable stud and large 12v spade. B - standard-sized solenoid operate spade.  

  

Later 2M100 pre-engaged starter on 18V engines, V8 starter is similar: A - battery cable stud. B - battery cable. C - large 12v spade. D - 
standard-sized solenoid operate spade. E - small bypass or 'coil boost' spade that has a white/light-green wire on rubber bumper 4-cylinder 
cars, white/light-blue on V8s. F - two large gauge brown wires one from the alternator and the other to all the cars electrics. G - a the 
thinner brown wire to the alternator that was originally the 'battery sensing' wire on some models. H - the white/brown solenoid operate 
wire.  
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V8: 
The intermediate connection in the V8 battery cable: 'A' is the insulated stud on its mounting plate bolted to the toeboard; 'B' is the cable 
from the battery mounted to the top part of the stud; 'C' are the two brown wires from the harness; 'D' is the short length of battery cable to 
the starter solenoid stud; 'E' is the 2-pin connector on the short sub-harness going to the solenoid spades; 'F' is the other half of the 2-pin 
connector on the main harness tail. This connector can only be assembled one way (and is the same as the cooling fan connectors). (Leyland 
V8 Workshop Manual Supplement)  

  

V8 starter heat-shield, the correct item is moulded heat-resistant material with a metal bracket riveted on. Not shown but the off-side 
exhaust down-pipe is immediately to the right of this, but it also passes underneath so although the end of the solenoid and starter are 
shielded the lower body of the solenoid isn't. The heat eventually weakens the ability of the solenoid to hold in once it has connected power 
to the motor and battery voltage has dropped, and it chatters as if the battery is flat. When Vee came to me it was just a tin sheet which 
wouldn't have helped much with keeping heat off the solenoid, with one of the bracket rivets broken away so with relatively light pressure it 
could by pushed against the battery cable stud shorting it out! (Leyland V8 Workshop Manual Supplement)  
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A copper bar bridges the two stud contacts A and B when the solenoid operates and is supposed to connect power to the small coil boost 
contact as well. But that contact (arrowed) is bent back ...  

  

... so that the copper bar misses it altogether, and has obviously never worked on this starter that I fitted in December 1999 as a newly 
rebuilt item.  
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The coil boost contact is straightened and positioned so that the copper bar touches it and pushes it down just before it reaches the two 
studs.  

  

Coil Boost Circuit with Geared/Hi-torque Starters  

November 2011: In recent weeks Blake Thornton and Michael Field have contacted me about coil-boost starting systems - Blake with a 
problem with the factory starter relay on a Jaguar, and Michael with an after-market geared starter that doesn't have the coil boost contact 
that his V8 should have, and for various reasons was causing starting problems.  

Many of these after-market starters don't have the coil-boost contact on the solenoid as fitted originally to rubber-bumper cars and all V8s 
(the one I had for a while didn't). Whilst starting should be OK under most normal conditions, under marginal conditions it can make the 
difference between starting and not starting, and it's possible to reprovide the coil boost in a number of ways.  

The easiest way is to replace the existing starter relay with one with two normally-open contacts. Only one additional wire is required up 
from the existing white/light-green by the solenoid to the relay, with a male spade at the lower end to connect to the female connector on 
the end of the harness wire at 'A'. However these are less readily available and you must ensure the contacts operate as described before 
connecting and using the relay. Three types are available:  

A Lucas SRB301 (22RA 33336 or 33356) in a metal can that is in keeping as a replacement for the 
original 6RA type. They were used as standard equipment on some Jaguars and Triumphs for exactly this 
purpose and are in fact called starter relays. These have a C4 terminal in addition to the W1, W2, C1 and 
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C2 terminals. With the relay released C1, C2 and C4 should all be isolated from one other. When the 
relay is operated all three contacts should be connected together. Nothing else will do. The white/red wire goes to W1, black to W2, 
brown to C2, white/brown to C1, and white/light-green (white/light-blue for V8s) to C4.  

They are also available in cylindrical form (albeit blue) as SRB400 (26RA 33231), with an 87a terminal 
as well as an 87. However you have to be careful with this as 87a is also used for the normally-closed 
contact on other relay types, which must not be used in this application, so you have to look at the 
schematic on the relay as well as the terminal numbering. With the relay released 30/51, 87 and 87a 
should all be isolated from one other. When the relay is operated all three contacts should be connected 
together. Again nothing else will do. White/red goes to 85, black to 86, brown to 30/51, white/brown to 
87, and white/light-green to 87a.  

Finally there is a Bosch cube-type SRB521 with 30, 87 and 87b contact terminals. With the relay released 
30, 87 and 87b should all be isolated from one other. When the relay is operated all three contacts should 
be connected together. Again nothing else will do. White/red goes to 85, black to 86, brown to 30, 
white/brown to 87, and white/light-green (white/light-blue for V8s) to 87b.  

  

Another option is to provide an additional auxiliary starter relay which operates in tandem with the original relay. As well as tapping onto 
the existing white/brown and black wires on the existing relay using piggy-back connectors, a new white/light-green (4-cylinder cars, 
white/light-blue on V8) is run down to the solenoid with a male spade to connect to the existing female connector on the harness wire at 'A'. 
A readily available accessories relay from all the usual suspects will do this as shown here:  

  

Finally you can get quite exotic and use a 10 amp diode between the solenoid operate wire and the coil boost wire down by the solenoid, 
but really need to know what you are doing with semiconductor diodes for this option. Also diodes, like all semi-conductors, exhibit a 
forward volt-drop when carrying current so do not provide as much boost as a relay. Basically you want current to flow from the solenoid 
operate wire to the coil boost wire, but not the other way. For that, typically the marked end of an axial diode is the positive end and would 
be connected to the coil boost wire, the negative end to the solenoid wire, as shown here:  
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Ignition Coil Polarity  

This statement (highlighted below) is incorrect. On negative earth cars the distributor (i.e. the earth supply to the coil) should be connected 
to the - terminal, and the 12v ignition feed (the positive supply to the coil) to the + terminal.  

  

1962/64_Mechanical_Rev_Counter     1964/67_Mk1_Electronic_Tach     Mk2_1967/68     Mk2_1967/68_North_America     1969     1969_North_America     1970     
1970_North_America     1971/72     1971_North_America     1972_North_America     1973     1973_North_America     1974     1974_North_America     1974_1/2_to_76     

1974_1/2_to_75_North_America     1976/77_North_America     1977     1978_on     1978-on_North_America     V8      
1962/64 Mechanical Rev Counter 

With the key inserted and turned to the first position (ignition) terminals 
3 (brown) and 2 (white) are connected together. 
When turned to the 2nd position (start) all three terminals are connected 
together. 
With the key turned fully left or out of the lock all of the terminals are 
isolated.  

 

1964/67 Mk1 Electronic Tach  

With the key inserted and turned to the first position (ignition) terminals 
3 (brown) and 2 (white) are connected together. 
When turned to the 2nd position (start) all three terminals are connected 
together. 
With the key turned fully left or out of the lock all of the terminals are 
isolated.  
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Mk2 1967/68  

With the key inserted and turned to the first position (ignition) terminals 
3 (brown) and 2 (white) are connected together. 
When turned to the 2nd position (start) all three terminals are connected 
together. 
With the key turned fully left or out of the lock all of the terminals are 
isolated. 

Note: The Parts Catalogue indicates that MkII cars had the later 13H926 
ignition switch with the 4th 'AUX' terminal, but the schematics don't 
show this being used until the 1969 model year.  

 

Mk2 1967/68 North America  

With the key inserted and turned to the first position (ignition) terminals 
3 (brown) and 2 (white) are connected together. 
When turned to the 2nd position (start) all three terminals are connected 
together. 
With the key turned fully left or out of the lock all of the terminals are 
isolated. 

Note: The Parts Catalogue indicates that MkII cars had the later 13H926 
ignition switch with the 4th 'AUX' terminal, but the schematics don't 
show this being used until the 1970 model year.  

 

1969  

With the key inserted and turned to the first position (accessories) 
terminals 1 (brown) and 3 (dealer wired colour can vary) are connected 
together. 
When turned to the 2nd position (ignition) terminals 1 3 and 7 (white) 
are connected together. 
When turned to the 3rd position (start) terminals 1, 7 and 6 (white/red) 
are connected together and terminal 3 is isolated. 
With the key turned fully left or out of the lock all of the terminals are 
isolated.  

However whilst the diagram indicates there are seven electrical connections to the switch, a look at a switch will show that several of 
these are paired giving just the four electrical connections that one would expect. The picture below shows the brown and the next 
spade (non-factory wiring) being paired, then the next two terminals are paired (again non-standard accessory wiring), then the 
white/brown for the starter is on its own, then the last two are paired for white ignition wires (non-standard wires on the second of 
these). (Photo Peter Mayo)  
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1969 North America  

With the key inserted and turned to the first position (ignition) terminals 
3 (brown) and 2 (white) are connected together. 
When turned to the 2nd position (start) all three terminals are connected 
together. 
With the key turned fully left or out of the lock all of the terminals are 
isolated.  

Note: The Parts Catalogue indicates that MkII cars had the later 13H926 
ignition switch with the 4th 'AUX' terminal, but the schematics don't 
show this being used until the 1970 model year.  

 

1970  

With the key inserted and turned to the first position (accessories) 
terminals 1 (brown) and 3 (dealer wired colour can vary) are connected 
together. 
When turned to the 2nd position (ignition) terminals 1, 3 and 7 (white) 
are connected together. 
When turned to the 3rd position (start) terminals 1, 7 and 6 (white/red) 
are connected together and terminal 3 is isolated. 
With the key turned fully left or out of the lock all of the terminals are 
isolated. 

Again refer to the photo above for the physical arrangement.  

 

1970 North America  

With the key turned to the first position (accessories) terminals 2 
(brown) and 5 (white/green) are connected together. 
When turned to the 2nd position (ignition) terminals 2, 5 and 3 (white) 
are connected together. 
When turned to the 3rd position (start) terminals 2, 3 and 1 (white/red) 
are connected together and terminal 5 is isolated. 
With the key turned fully left or out of the lock terminals 1, 2, 3 and 5 
are isolated. 
 

Showing the additional contact for the purple/pink wire - E. When the key is inserted a pin pushes the spring (arrowed) against the 
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body of the lock to connect an earth to the wire, which if the driver's door is opened sounds the warning buzzer. Testing has shown 
that this only happens when the switch is in the 'OFF' position, however one would expect that it should also be operated in the 
accessories position. On the face of it, it doesn't need to be operated if the engine is running (should be obvious ...), but that still leaves 
the situation of no warning buzzer if the engine has stalled and the ignition is still switched on. (Arthur Johnson, restoring a 1972 ex-
California GT in Australia) 

  

1971/72  

With the key inserted and turned to the first position (accessories) 
terminals 1 (brown) and 4 (white/green) are connected together. 
When turned to the 2nd position (ignition) terminals 1, 4 and 2 (white) 
are connected together. 
When turned to the 3rd position (start) terminals 1, 2 and 3 (white/red) 
are connected together and terminal 4 is isolated. 
With the key turned fully left or out of the lock all of the terminals are 
isolated. 

May 2015: Note that this numbering may not be correct. The white 
wires are shown going to terminal 2 - four wires on two spade 
connectors. But one example of a switch from a 72 has terminals 1, 2, 3 
and 4 with linked spades (which will be for the two connectors on the 
four white wires) on terminal 3. 73 and later schematics show the white 
wires on terminal 3, which would be correct for this switch, but the 

white/green for 73 and later is on terminal 5 and there is no terminal 4.  

 
1971 North America  

With the key turned to the first position (accessories) terminals 2 
(brown) and 5 (white/green) are connected together. 
When turned to the 2nd position (ignition) terminals 2, 5 and 3 (white) 
are connected together. 
When turned to the 3rd position (start) terminals 2, 3 and 1 (white/red) 
are connected together and terminal 5 is isolated. 
With the key turned fully left or out of the lock terminals 1, 2, 3 and 5 
are isolated. 
For the purple/pink see 1970 North America above.  

 

1972 North America  

With the key turned to the first position (accessories) terminals 2 
(brown) and 5 (white/green) are connected together. 
When turned to the 2nd position (ignition) terminals 2, 5 and 3 (white) 
are connected together. 
When turned to the 3rd position (start) terminals 2, 3 and 1 (white/red) 
are connected together and terminal 5 is isolated. 
With the key turned fully left or out of the lock terminals 1, 2, 3 and 5 
are isolated. 
For the purple/pink see 1970 North America above.  
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1973  

With the key inserted and turned to the first position (accessories) 
terminals 2 (brown) and 5 (white/green) are connected together. 
When turned to the 2nd position (ignition) terminals 2, 5 and 3 (white) 
are connected together. 
When turned to the 3rd position (start) terminals 2, 3 and 1 (white/red) 
are connected together and terminal 5 is isolated. 
With the key turned fully left or out of the lock all of the terminals are 
isolated. 

On this model at least more than one spade is used for the white wires, 
and I found one of those swapped over with the green/white accessories 
wire. Fortunately it was only the wire feeding the OD, had it been one 
of the others either the ignition warning light would have been on when 
switched to accessories, or even worse the ignition, fuel pump and all 
the green circuits would have been powered. Even so it meant the OD 

solenoid would have been had I left it in 3rd or 4th with the manual switch on, which is not a good thing. As I'd had the car nearly 30 
years by then, it had probably been like it since new.  

 
1973 North America  

With the key turned to the first position (accessories) terminals 4 or 2 
and 5 (white/green) are connected together, and terminals 4 or 2 and 6 
(slate or grey) are connected together. 
When turned to the 2nd position (ignition) terminals 4 or 2, 5 and 3 
(white) are connected together, and terminal 6 is isolated. 
When turned to the 3rd position (start) terminals 4 or 2, 3 and 1 
(white/red) are connected together and terminals 5 and 6 are isolated. 
With the key turned fully left or out of the lock terminals 1, 3 and 5 are 
isolated, and terminals 4 or 2 and 6 are connected together. 
For the purple/pink see 1970 North America above.  

 

1974  

With the key inserted and turned to the first position (accessories) 
terminals 2 (brown) and 5 (white/green) are connected together. 
When turned to the 2nd position (ignition) terminals 2, 5 and 3 (white) 
are connected together. 
When turned to the 3rd position (start) terminals 2, 3 and 1 (white/red) 
are connected together and terminal 5 is isolated. 
With the key turned fully left or out of the lock all of the terminals are 
isolated.  

 

1974 North America  

My wiring diagrams do not show terminal numbers for this lock. 
With the key turned to the first position (accessories) the brown (12v), 
white/green (accessories) and slate or grey (anti-runon valve) wires 
should be connected together. 
When turned to the 2nd position (ignition) the brown, white/green and 
white (ignition) wires should be connected together and the slate or 
grey wire should be isolated. 
When turned to the 3rd position (start) the brown, white and white/red 
(starter) wires should be connected together and the white/green and 
slate or grey wires should be isolated. 
With the key turned fully left or out of the lock the white, white/green 
and white/red wires should be isolated and the brown and slate or grey 
wires should be connected together. 
For the purple/pink see 1970 North America above.  

 
1974 1/2 to 76  

With the key inserted and turned to the first position (accessories) 
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terminals 2 (brown) and 5 (white/green) are connected together. 
When turned to the 2nd position (ignition) terminals 2, 5 and 3 (white) are connected together. 
When turned to the 3rd position (start) terminals 2, 3 and 1 (white/red) are connected together and terminal 5 is isolated. 
With the key turned fully left or out of the lock all of the terminals are isolated. 
Note that UK cars seem to have an extra grey wire on the ignition switch that does not have a matching wire in the main harness. 
Note also that replacement switches for UK cars have an extra purple/pink as well as the extra grey wire. These are the same switches 
as used for North America from 1973 on. They should be plug compatible with UK harnesses, but check the four main wires - brown, 
white/green, white and white/red match up correctly in both halves of the connector.  

 
1974 1/2 to 75 North America  

My wiring diagrams do not show terminal numbers for this lock. 
With the key turned to the first position (accessories) the brown (12v), 
white/green (accessories) and slate or grey (anti-runon valve) wires 
should be connected together. 
When turned to the 2nd position (ignition) the brown, white/green and 
white (ignition) wires should be connected together and the slate or 
grey wire should be isolated. 
When turned to the 3rd position (start) the brown, white and white/red 
(starter) wires should be connected together and the white/green and 
slate or grey wires should be isolated. 
With the key turned fully left or out of the lock the white, white/green 
and white/red wires should be isolated and the brown and slate or grey 
wires should be connected together. 
For the purple/pink see 1970 North America above.  

 
1976 to 77 North America  

My wiring diagrams do not show terminal numbers for this lock. 
With the key turned to the first position (accessories) the brown (12v), 
white/green (accessories) and slate or grey (anti-runon valve) wires 
should be connected together. 
When turned to the 2nd position (ignition) the brown, white/green and 
white (ignition) wires should be connected together and the slate or 
grey wire should be isolated. 
When turned to the 3rd position (start) the brown, white and white/red 
(starter) wires should be connected together and the white/green and 
slate or grey wires should be isolated. 
With the key turned fully left or out of the lock the white, white/green 
and white/red wires should be isolated and the brown and slate or grey 
wires should be connected together. 
For the purple/pink see 1970 North America above.  

 
1977  

My wiring diagrams do not show terminal numbers for this lock. 
With the key inserted and turned to the first position (accessories) the 
brown (12v) and white/green (accessories) wires should be connected 
together. 
When turned to the 2nd position (ignition) the brown, white/green and 
white (ignition) wires should be connected together. 
When turned to the 3rd position (start) the brown, white and white/red 
(starter) wires should be connected together and the white/green wire 
should be isolated. 
With the key turned fully left or out of the lock all of the terminals are 
isolated. 
Note that UK cars seem to have an extra grey wire on the ignition 
switch that does not have a matching wire in the main harness. 
Note also that replacement switches for UK cars have an extra 
purple/pink as well as the extra grey wire. These are the same switches 

as used for North America from 1973 on. They should be plug compatible with UK harnesses, but check the four main wires - brown, 
white/green, white and white/red match up correctly in both halves of the connector.  

 
1978-on  

My wiring diagrams do not show terminal numbers for this lock. 
With the key inserted and turned to the first position (accessories) the 
brown (12v) and white/green (accessories) wires should be connected 
together. 
When turned to the 2nd position (ignition) the brown, white/green and 
white (ignition) wires should be connected together. 
When turned to the 3rd position (start) the brown, white and white/red 
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(starter) wires should be connected together and the white/green wire 
should be isolated. 
With the key turned fully left or out of the lock all of the terminals are isolated. 
Note that UK cars seem to have an extra grey wire on the ignition switch that does not have a matching wire in the main harness. 
Note also that replacement switches for UK cars have an extra purple/pink as well as the extra grey wire. These are the same switches 
as used for North America from 1973 on. They should be plug compatible with UK harnesses, but check the four main wires - brown, 
white/green, white and white/red match up correctly in both halves of the connector.  

 
1978-on North America  

My wiring diagrams do not show terminal numbers for this lock. 
With the key turned to the first position (accessories) the brown (12v), 
white/green (accessories) and slate or grey (anti-runon valve) wires 
should be connected together. 
When turned to the 2nd position (ignition) the brown, white/green and 
white (ignition) wires should be connected together and the slate or 
grey wire should be isolated. 
When turned to the 3rd position (start) the brown, white and white/red 
(starter) wires should be connected together and the white/green and 
slate or grey wires should be isolated. 
With the key turned fully left or out of the lock the white, white/green 
and white/red wires should be isolated and the brown and slate or grey 
wires should be connected together. 
For the purple/pink see 1970 North America above.  

 
V8  

My wiring diagrams do not show terminal numbers for this lock. 
With the key inserted and turned to the first position (accessories) the 
brown (12v) and white/green (accessories) wires should be connected 
together. 
When turned to the 2nd position (ignition) the brown, white/green and 
white (ignition) wires should be connected together. 
When turned to the 3rd position (start) the brown, white and white/red 
(starter) wires should be connected together and the white/green wire 
should be isolated. 
With the key turned fully left or out of the lock all of the terminals are 
isolated.  

 

Ignition Voltage Waveforms 
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Points Change  

Join in the distributor wire hanging on by just two strands!.  
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Much neater and more secure join crimped, soldered and with heatshrink for insulation and support. The shorter length of heatshrink is 
covering a nick in the insulation that I could feel when cleaning the wires. 

  

Just slight erosion of the larger fixed contact (left) after 12-15k miles of use.  
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Ignition Rotors  

An original rotor on the right with no rivet, and an aftermarket on the left with round-headed rivet. Note that the rotor on the left is from an 
aftermarket electronic ignition system and has an extended base containing magnets to trigger a Hall-effect device.  

  

Showing the rivet inside the circle of the base i.e. too close to the distributor shaft and hence prone to breaking down.  
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Another style of currently available rotor. Still with the round-headed rivet but fitted outside the circle of the base i.e. further away from the 
distributor shaft and so probably 'safe'.  

  

This rotor from a 25D4 has a domed rivet rather than flat and looks to be positioned slightly further out than the top rotor, but not as far out 
as the one immediately above. This failed in service within hours of being fitted (ironically as a result of the loss of the carbon contact in a 
nearly new cap that had damaged the also nearly new rotor), firstly causing intermittent 'fluffing', before total failure. The good news is that 
the owner was demonstrating the fluffing to his mechanic when it totally failed, and he (the mechanic) had come equipped with a new one. 
The bad news is that it chose to fail on a very busy road with traffic flowing at motorway speeds but no hard-shoulder. Fortunately it was a 

quick fix to drop in the new rotor. Photos David Bolton.  

  

A 'red' rotor from Distributor Doctor, with improved insulation material and no rivet ...  

  

Note that a number of manufacturers have jumped on the bandwagon and are producing red rotors, but several have the same problems as 
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before. For that reason Dist. Doc. embosses his with 'DD', but presumably that is not beyond faking either!  

Rotor Phasing  

This is one of the diagnostic images from the Leyland Workshop Manual showing the effect on HT voltage of one large plug gap out of a 
set of four. A similar effect occurs if the rotor starts moving away from the cap contact at the time of the HT pulse, so increasing the HT 

voltage, but all four plugs would show the increased HT voltage, and it would vary with the amount of vacuum advance.  

  

Ignition - 6v coil and points - North America (1974 1/2-1975) 
Hover over a wire to confirm the colour 

  

Note: The schematic for 1975 models does not show the second light-green/white wire from the coil +ve to the solenoid, but they do for 76 
and later. It's not known whether this is an error in the schematic or an omission in the harness and solenoid, I can't think of any reason why 

it should be intended to be like that.  

Stripped Spark Plug Hole in the V8  

The twenty-five thousand mile plug, in apparently good condition  
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The dreaded coil of alloy that came out with the new plug  

  

The principle of an old box-spanner type plug-spanner to be used to press the plug against the head  
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The fitted plate and tube  

  

Spark Plug Thread Repair  

The repair kit  

  

The thread cutter. Unfortuntely without a good existing thread one has to apply a lot of pressure to start the oversize thread cutting process, 
and it's not easy to keep to the original line, which has implications when the plug hex is recessed into the head as mine are.  
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Seat cutter fitted over the thread cutter  

  

Insert tool with insert  

  

Alignment with original thread on the left, offset alignment with the repaired thread on the right  
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Plug spanner having been a snug fit for many years, wearing off the chrome plating  

  

Box-spanner plug spanner with two of the edges between the hex flats ground down as much as possible ...  

  

... but still needed the other edges ground down a little before it would fit in the hole round the plug  
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Two of the edges thinned as much as possible  

  

HT Leads  

Yer basic silicone HT lead. I'd always though of 'HOTWIRES' as a gimmicky name when I saw it advertised, and was surprised to find the 
basic black leads I had bought from the MGOC were the same as these from Halfords.  

  

At first sight appears to have a single-strand resistive inner trapped under the crimped connector ...  
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... but cutting diagonally through the cable shows it as many very fine strands which seem to have an outer coat bonding them into a single 
conductor. Each strand is conductive.  

  

Construction  
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After that the sky is the limit as far as construction, claims and price are concerned. There are many that have a spiral wound steel 
conductor, which may have the central core as merely a strengthening device, or may be an additional resistive conductor such as in the 

basic silicone leads above. There is even one (at least) with 'capacitors' and braided earthing straps.  

  

Magnecor have published an interesting document 'The Truth About Ignition Wire Conductors' that is very scathing about the claims made 
by many of these 'high-performance' aka highly priced leads. It includes the following statements:  

� In effect, (when new) a coated "low-resistance" spiral conductor's true performance is identical to that of a high-resistance 
carbon conductor.  

� ... a test performed by Circle Track Magazine (see May, 1996 issue) in the USA, show that NO "low-resistance" ignition wires 
for which a horsepower increase is claimed do in fact increase horsepower - the test also included comparisons with solid metal 

and carbon conductor ignition wires.  
� Claims by Nology of their "HotWires" creating sparks that are "300 times more powerful," reaching temperatures of "100,000 to 

150,000 degrees F" (more than enough to melt spark plug electrodes), spark durations of "4 billionths of a second" (spark 
duration is controlled by the ignition system itself) and currents of "1,000 amperes" magically evolving in "capacitors" allegedly 

"built-in" to the ignition wires are as ridiculous as the data and the depiction of sparks in photographs used in advertising 
material and the price asked for these wires!  

� Unless you are prepared to accept poorly suppressed ignition wires that fail sooner than any other type of ignition wires and 
stretch your ignition system to the limit, and have an engine with no electronic management system and/or exhaust emission 

controls, it's best not to be influenced by the exaggerated claims, and some vested-interest journalists', resellers' and installers' 
perception an engine has more power after Nology wires are fitted. Often, after replacing deteriorated wires, any new 

ignition wires make an engine run better. (My emphasis as that goes for anything on an MGB)  

Having said all that Magnecor produce their own range of wires from copper upwards, with prices for the MGB GT V8 ranging from £97 
through £113 to £153!! You can get OE GHT107 from ANG for £18, or a set from Clive Wheatley for £35 and that's the highest I would 
go ... if I really forced myself. Of course the same price differentials and sources apply to leads for the 4-cylinder, substituting any of the 

usual suspects for Clive as he doesn't supply parts for that engine. 

Timing Lights  

Basic light using an orange neon discharge tube connected in series with the HT lead. It works, but needs to be used in low ambient light 
conditions with the timing marks clearly marked with white paint.  
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More sophisticated 12v style with a very bright white xenon discharge tube, easily viewed in daylight. Has 12v and earth connections for 
the electronics, and a clip-on pickup than can easily be moved from lead to lead while the engine is running. Versions available with an 

adjustable dial which is very useful for checking advance at various rpms, others with a digital tach/dwell/volts display. I dislike too many 
functions in one device, for a start it makes them much more expensive, but if any one of them fails either you have to scrap the tool and 

buy another, or buy an additional tool for the failed function, which you could have done in the first place.  

  

Turn the knob until the flashing shows the timing marks at TDC, then the pointer on the knob indicates the amount of advance - simples.  
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Timing Marks 

4-cylinder   V8  

4-cylinder: The earliest arrangement - pointers below, but only at TDC, and 5 and 10 degrees before (Haynes).  

  

Haynes calls this 'later arrangement' but it still has the pointers below, but additionally at 15 and 20 degrees BTDC (Haynes). This is the 
only arrangement that my workshop manual shows.  
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However Peter Basher writing on the MGOC MGB Technical forum shows this version on his 1970 which appears to have four pointers.  

  

The later arrangement - probably on all 18V engines - above and angled towards the alternator. Only shown in Haynes, but without the 
intervals, however they are at TDC and 5, 10, 15 and 20 degrees before as with the previous cover.  
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V8: Pulley markings up to 10 degrees, at 2 degree intervals, for both BTDC and ATDC  

  

The single pointer is adjustable, which on the face of it is simply to cater for different pulley sizes ... but!  
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You can clearly see that when looking directly down on the pulley markings, there is a difference of about five degrees between fully out 
and fully in, which would have a significant effect on timing. My pointer was set fully in i.e. close to the pulley, but I'll have to check what 

that represents as far as true TDC goes.  

  

Although I bought a modified timing pointer from Rimmers I can't find any way of mounting it to the new front cover, so have to fabricate 
my own. With the old engine, front cover and water pump at home, I decide to best place to mount one is on two of the lower water pump 

bolts - one that goes right through the front cover and the other just into it. With the original pointer (which I had lost, but found again when 
it came back with various bits from the engine man this week) I was able to make a card template, and from that cut one out of sheet metal. 
With the pulley (which I now have back as well) in the front cover I turn that so the original pointer is over the TDC mark then remove that 

and fit the new one, for final tweaking of bolt holes and pointer angle to be in the same position. As the water pump and crank are in the 
same positions relative to each other on both old and new covers, the new pointer does the job.  
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Checking timing marks and adjusting the V8 pointer: Knock the ceramic insulator out of an old plug and insert a length of dowel. I was 
considering fixing the dowel in position, but opted to leave it sliding (but not loose) and marking it instead.  

  

Overdrive - LH-Type 

LH type without ignition relay     LH type with ignition relay - UK     LH type with ignition relay - North America     Location of gearbox switch      
Hover over a wire to confirm the colour 

LH type without ignition relay (68-76 and V8):  

  
On cars with the dash-mounted manual switch to protect the most wiring insert the fuse in the white wire at A where it connects to the back 

of the switch. On cars with the column switch - to avoid cutting wires - insert it at B where the gearbox harness joins the main harness 
below the pedal box. 

LH type with ignition relay - UK (77-on):  
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On cars with the gear-lever mounted switch to protect the most wiring a fuse can only be inserted at A where the gearbox harness joins the 

main harness. 

LH type with ignition relay - North America (77-on):  

  

A fuse inserted at A will protect both the OD and the TCSA circuits, this is probably where the gearbox harness joins the main 
harness. However there is also position B: In the wire from the inertia switch a single fuse will protect the OD, TCSA and fuel pump. 
But a fault in the OD or TCSA wiring will also cut off the fuel pump, so it is better to use two fuses - one in each of the wires coming 

from the 4-way bullet connector at B. 

This picture shows the yellow wire from the manual switch coming out of the main harness, joined to a yellow/red going into the 
gearbox harness. Insert the fuse here. (Image by David Farrar on the MGOC Forum)  
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Note: For a few months from late 76 to Feb 77 the original gearbox Overdrive switch operating in 3rd and 4th was used plus an 
additional TCSA (Transmission Controlled Spark Advance) microswitch operating in Reverse, 2nd and 4th. Wiring these two 

switches in series allowed the TCSA i.e. vacuum advance to be enabled in 4th gear only whilst Overdrive was still available in both 
3rd and 4th. In Feb 77, possibly due to unreliability or cost considerations, the microswitch was deleted and the Overdrive switch 
arrangements changed to operate in 4th gear only, feeding both the TCSA and Overdrive. With this arrangement the output of the 

gearbox switch fed both the Overdrive manual switch and the TCSA solenoid directly, so OD was only available in 4th gear.  

Is this (A) the TCSA switch? Certainly a microswitch as per the original description I had read, and it closes in Reverse, 2nd and 4th 
as the gear change shaft (B) moves forwards in those gears:  

  

The location of the gearbox Overdrive and reverse light switches. This is a UK rubber bumper 74.5 to 76, but the switches are the same on 
all four-synch gearboxes:  
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Showing the much smaller removable panel on top of the 4-synch tunnel (right) compared to the 3-synch, so you will probably have to 
lower the rear crossmember and back of the gearbox as well. Image from Moss Europe Incidentally the smaller removable panel is shown 
the wrong way round by Moss, the hole for the gear lever is towards the rear as shown here, not towards the front:  

  

3-synch: The main reason for this picture was to show how the cover is moved backwards when a 4-synch gearbox is fitted to the earlier 
car, but you can see the screws in the forward section, and the holes in the rear section which were for the remainder of the screws 
originally, which has been tack-welded in place, with a filler-strip:  
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4-synch: The much smaller removable panel, with the hole for the gear lever positioned to the rear, and not how Moss show it in their 
drawing. By removing the bolts from the removable cross-member and lowering the tail of the gearbox as far as it will go, and levering the 
gearbox towards the right, I can get my hand in. The reverse light switch should be easier to get at from below with channel-lock pliers, as 
it is lower down and faces sideways. If you have a 72 and later car with the centre arm-rest and cubby, cut the carpet around this access 
panel as well as round the gear lever hole, which means you don't have to pull the tunnel carpet back to remove the panel:  

  

Keep the carpet section from over the panel, and drop it back in place for noise reduction before re-fitting the arm-rest:  
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Duct-tape over the edges of the hole to protect hands:  

  
With the panel removed, crossmember dropped and gearbox levered to the right, you can get at the switch wires more easily. I found I 
needed to remove these wires from the switch to be able to pull the solenoid bullet connector up far enough, or down far enough, to part or 
reconnect it. With the wires removed you can get a drift in which will hopefully tap the switch round until you can get a smallish hand in to 
fully unscrew it. If you can't get a hand in then I think you will struggle to get the switch thread started on refitting:  
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Switch removed, wires tied back to the gear lever to stop them dropping out of sight:  

  

Original switches (left) have the hex smaller than the terminal end, so you can only get an open-ended spanner or grips on them from the 
side, which isn't possible with the 4-synch OD switch with the gearbox in-situ. However replacement switches (right) have the hex as the 
widest part, so I'm hoping with Vee's replacement switch (the old one is intermittent) I can get a socket or box spanner on it to make sure it 
is tight.  
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Solenoid assembly ...  

  

... disassembled.  

  

The spacer lifts the coil up, so the plunger is pulled upwards when the coil is energised. Without it the plunger is as likely to be pulled 
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downwards as upwards. However without any of the case fitted, there is almost no magnetic force on the plunger when the coil is energised 
and it doesn't move at all. With the outer case and bottom cap fitted the plunger moves up slightly as shown. But when the top cap is fitted 
there is a very strong attraction upwards. You can pull the plunger most of the way out of the bottom, and powering the coil will pull it all 
the way in and against the top cap with a real smack. It has to resist 400-420 psi of oil pressure in the 4-cylinder OD, and 510-530psi in the 
V8.  

  

Ball-seat inside top cap  

  

Plunger and ball, small O-ring arrowed, which prevents oil escaping down the inside of the solenoid, and leaking from the cover. The slot 
in the plunger prevents air-pressure or leaked oil pressure resisting the movement of the plunger. When the plunger presses the ball against 
its seat oil cannot flow from the inlet to the outlet of the top cap, the pressure rises at the inlet, and OD is engaged.  
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Top cap. When OD is engaged and oil is not flowing from the inlet to the outlet, the medium O-ring prevents oil escaping past the ball 
when on its seat, which would result in pressure loss. The large O-ring prevents oil escaping down the side of the solenoid, which will leak 
past the cover.  

  

In the released position the ball and plunger should be pushed back so releasing oil pressure. With a sound small O-ring the plunger is 
unlikely to fall back under its own weight, which is why - apart from possibly the first time the coil is powered after the car has been driven 
- you won't hear any noise from it, unlike the 3-synch solenoid. If the plunger doesn't move back far enough there may be enough residual 
pressure to prevent the operating pistons and clutch sliding member moving fully back from the annulus to the outer casing so it can't fully 
engage direct drive. While the clutch sliding member is between the two there is no engine braking (you still have drive as until OD is fully 
engaged the one-way clutch is bypassing the slipping clutch) and you get a distinctive 'pulsing' sensation. However under normal 
circumstances the plunger comes back at least 2mm when the solenoid is released, giving a clear path through the valve, as can be seen 
here.  
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O-ring set (MS&C)  

  

Solenoid coil, with earthing spring. Flat on Bee's removed coil on the left, whereas opposite sides should be bent up to form a spring, as 
with the new one on the right.  

  

V8 Vacuum Capsule  

General view of the fuel separator attached to a throttle cable bolt on the carb adapter:  
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Whilst some fuel may gather in the pipe between chamber and carb it can never rise higher than the top of the carb port, which is lower 
than the bottom of the chamber and the pipe leading down to the vacuum capsule is even higher than that. Whilst it is inevitable that fumes 
will be in the whole run of the pipe from dismantling my failed capsules it seems apparent that it has been liquid fuel lying in the capsule 
and perishing the diaphragm that has caused the failure.  

  

The copper vacuum pipe and separation chamber on early 4-cylinder cars (Image from Clausager's 'Original MGB'):  
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Vacuum Gauge  

My REDeX gauge, bought in the late 60s  

  

The component parts  
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Instructions for installation and use  
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