
Dynamo 

 
Hover over a wire to confirm the colour 

  

Dynamo converted to Alternator 

Hover over a wire to confirm the colour 

  

Note: Alternatively when adding high-current circuits:  

� Provide a new heavy gauge brown from the output terminal of the alternator to the battery cable stud on the 
solenoid, and from there to your high-current circuits.  

� Use the brown/yellow for the IND terminal at the alternator and connect it to the brown/yellow from the 
warning light to maintain the colour coding.  

� Discard the brown/green, taping back and insulating the ends.  

Alternator with external regulator (16AC, 1968) 

Hover over a wire to confirm the colour 
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Alternator with external regulator (16AC) converted to 

Alternator with internal regulator (16/17/18ACR) 

Hover over a wire to confirm the colour 

  

Notes: 
1. These wires are unused and should be taped back out of the way. 
2. The brown/yellow must be connected to the brown/black where the old regulator was on the inner wing, and the 
resultant connection carefully insulated to prevent it coming into contact with anything else. 
3. If the replacement alternator has a B+ terminal, this should be connected to the + output terminal with a short loop 
of brown wire. 
4. If the replacement alternator has a large '-' terminal by the large '+' terminal then the thick black can be connected 
to it, but make absolutely certain that the + and - terminals cannot come together. 

Alternator with internal regulator (16/17/18ACR) 

Without Ignition Relay (69-76) 

Hover over a wire to confirm the colour 
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Note 1: 2-wire and 3-wire alternators seem to be identical, the only difference being how many brown wires are 
connected to the plug and hence the alt. Where two brown wires are used, one thick and one thin, the thin wire is a 
voltage sensing wire. Later models had two thick wires, these are both output wires for a higher current carrying 
capacity.  

Note 2: V8s used the 1971-72 system i.e. a single thick brown. This is connected to a stud under the RH toe-board 
together with the thick brown from the ignition switch etc., not to the starter solenoid.  

Note 3: On North American spec 1976 models (no ignition relay) there are two thick browns from the alternator to 
the solenoid, and from the solenoid to a white connector block by the fusebox (shown below, arrowed), to increase 
current carrying capacity. From here one brown feeds the fusebox and ignition switch, the other the main lighting 
switch. A third brown from the solenoid feeds the starter relay and hazard flasher fuse.  

  

Alternator with internal regulator (16/17/18ACR) 

UK with Ignition Relay - 1977 (1978 on) 

Hover over a wire to confirm the colour 
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Note 1: All ignition-powered circuits are fed off the ignition relay. The Ignition unfused, the cooling fan comes off its 
own in-line fuse and separate green circuit, the remainder of the fused ignition circuits being fed off the fusebox 
green circuit, i.e. two separately fused green circuits.  

Note 2: There are two browns from the alternator to the solenoid, some schematics showing them as two thick output 
wires i.e. using a ' machine sensing' alternator, and some showing one of them being standard gauge i.e. using a ' 
battery-sensing' alternator.  

Note 3: Some schematics show three browns up from the solenoid to the cars electrics - one to the fusebox and 
ignition relay, one to the lighting switch and ignition switch, and the third to the starter relay and hazard flasher fuse.  

UK with Ignition Relay - 1978 on 

  

Note 1: The Ignition is now fed directly off the ignition switch, and the white for that becomes a white/brown where 
it is extended to the inline fuse and green circuit for the Indicators, Heater Fan, Tach and HRW i.e. also off the 
ignition switch. The Cooling Fan remains on the relay via it's own in-line fuse and green circuit, and the rest of the 
fused ignition circuits remain on the relay and fusebox green circuit. There are now three separately fused green 
circuits.  

Note 2: There are two browns from the alternator to the solenoid, some schematics showing them as two thick output 
wires i.e. using a ' machine sensing' alternator, and some showing one of them being standard gauge i.e. using a ' 
battery-sensing' alternator.  

Note 3: Some schematics show three browns up from the solenoid to the cars electrics - one to the fusebox and 
ignition relay, one to the lighting switch and ignition switch, and the third to the starter relay and hazard flasher fuse.  
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Note 1: There are two browns from the alternator to the solenoid, some schematics showing them as two thick output 
wires i.e. using a ' machine sensing' alternator, and some showing one of them being standard gauge i.e. using a ' 
battery-sensing' alternator.  

Note 2: Some schematics show two thick browns up from the solenoid to a white connector block by the fusebox 
(shown below, arrowed), to increase current carrying capacity. A third brown from the solenoid feeds the starter relay 
and hazard flasher fuse.  

  

Alternator: How it works  

This relates to the Lucas 16/17/18ACR as fitted to the MGB, circuit elements have been copied form the Leyland 
Workshop Manual. There are many different types of alternator from many different manufacturers and the internal 
details can vary considerably.  

The internally-regulated alternator in relation to other parts of the electrical system:  
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What's inside and how it's components function: There is a field winding on the armature to generate a magnetic 
field, three fixed stator windings to provide the output, a diode pack consisting of nine diodes, and a voltage 
regulator. For connection to the outside world it has the positive 12v output terminal, an IND terminal, and of course 
an earth through it's physical mounting to the engine.  

Unlike a dynamo which has its field windings fixed to the dynamo casing and output windings on the armature, the 
alternator is the other way round. This is because when at maximum output there is far more current flowing in the 
output windings than in the field windings. The armature brushes on a dynamo limit the maximum current that can 
flow both because of the resistive nature of the graphite or carbon brushes, and because they are running on a 
commutator which is continually connecting and disconnecting current which creates arcing, and high current 
damages the brushes and the commutator. By reversing the function even though graphite or carbon brushes are still 
used in an alternator, they are running on continuous slip-rings rather than a commutator, so arcing is eliminated as 
well as current reduced. Another benefit is that because the field-wound armature of the alternator has a significantly 
lower mass or weight than the output-wound armature of a dynamo, it has a higher maximum rpm. This is utilised by 
the alternator having a smaller pulley than the dynamo, so it spins faster for a given engine speed, which also 
increases output. The downside of all this is that alternating current (AC) is generated in the stator of an alternator 
(hence its name) rather than the direct current (DC) from the commutator of a dynamo. AC is no good for charging a 
battery and operating many automotive electrical systems, so it has to be 'rectified' to DC which is the job of the 
diode pack. But first, the stator or output windings.  

Whilst the field winding is a simple coil of wire wound onto the armature, the stator is 
attached to the body of the alternator and consists of three coils, connected in 'star' 
formation i.e. one end of the three coils are connected together, and the other ends 
provide three AC outputs. Because of the way the three coils are positioned and 
interconnected they generate AC in three different phases, i.e. three overlapping positive 
pulses of current and three negative for each magnetic pulse from the armature. 
Additionally the armature has 12 poles, each of which generates an output pulse in the 
stator windings, so generating 36 output cycles of AC for each revolution of the 
armature.  
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As said AC is no good for automotive electrics, and this is 
where the diode pack comes in. There are three positive 
output diodes, three positive control diodes, and three 
common negative diodes. The negative diodes can be used 
for both output and control circuits as they are connected 
together at the negative terminal of the alternator. Separate 
positive diodes are needed as they go to different parts of 
the alternator. The diodes are connected such that negative 
half-cycles of output are converted to positive half-cycles - 
full-wave rectification, so now we get 72 pulses of positive 
voltage for each rotation of the armature, which gives a 

much steadier DC current flow. The output positive diodes are all connected to the positive output terminal of the 
alternator, and the control positive diodes are all connected to the input terminal of the voltage regulator.  

  
 
There is still quite a lot of 'ripple' in the output voltage, but when connected to a 12v car battery this ripple is 
smoothed still further to become - to all intents and purposes - a steady voltage, and it is this steady voltage that 
powers all the cars components. This is why an engine with an alternator should never be run without a battery 
connected, as this further smoothing action is lost, and some quite high voltage spikes can be generated which are 
capable of damaging electronic components at least, and may even blow bulbs.  

As said the three control positive diodes feed voltage to the input terminal of the voltage 
regulator. The voltage regulator 'sees' the same level of voltage from it's control diodes 
that is being sent to the alternator output terminal by the output positive diodes. Changes 
in voltage at the output terminal will be caused by changing electrical loads on the car, 
which changes the current being drawn from the alternator. The alternator stator has 
resistance and when a current flows there is a certain amount of voltage 'lost' in this 
resistance. As the current increases - more loads switched on - the lost voltage increases, 
which means the output voltage reduces, and vice-versa. Left to its own devices there 
would be huge variations in output voltage with changing electrical load which is 
undesirable, ideally we want to maintain a constant voltage at all times.  

The voltage regulator is effectively a variable resistance (or control valve) between the 
output voltage and the field winding. As more electrical loads on the car are switched on 
and output voltage is seen to drop, the voltage regulator reduces the resistance in series 
with the field winding, feeding more current to it. This increases the magnetic field 
around the stator and hence increases the output voltage. Conversely as electrical loads 
are switched off and current through the alternator reduces, the output voltage rises. The 
voltage regulator increases the resistance in series with the field winding, which reduces 
the current in the field, which reduces the magnetic field and hence the output voltage. 
This increasing and reducing of current through the field maintains the output voltage at 
about 14.5v, which supplies all the cars electrical loads as well as trickle-charging the 

battery.  

In theory these changes are instantaneous and not visible if testing with a voltmeter. However each alternator has a 
maximum current that it can deliver without damage, and the system is designed such that as the maximum current 
capacity of the alternator is approached, each increase in current from the load is not completely compensated for by 
the voltage regulator, which means the output voltage will reduce as the current load increases. When the maximum 
capacity is reached the output voltage will have fallen to nominal battery voltage i.e. about 12.8v. Any further 
increase in current will be taken from the battery, reducing its voltage, and not the alternator, and the more current 
that is taken over what the alternator can supply the more the battery voltage will drop. With the 35 to 45 amp 
alternators fitted to the MGB you can see the voltage start to reduce from the minimum load level of 14.5v with only 
some loads switched on. With higher-rated 80 amp, 90 amp and even higher alternators fitted to modern cars the 
voltage drop with increasing load is much less noticeable until again the maximum current capacity is approached. 
The Workshop Manual gives the maximum current at 6000 rpm, but it will be significantly less than that at idle and 
lower engine speeds. If a significant part of your journey is stuck in traffic for any length of time at night and in cold 
and wet weather, consideration might need to be given to reducing the load by not sitting there with the brake lights 
on (3.5A) and switching certain things off such as headlights (7.5A), heated rear screen (8A), wipers (3A) and heater 
fan (3A). The more your journey involves driving at 30mph plus the less this is an issue.  

Finally the INDicator terminal. This has the same voltage as the input to the voltage 
regulator, which is the output of the stator via the control diodes, hence is the same as 
the output voltage on the positive terminal going to all the cars electrics. It has the same 
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functions as originally with dynamo systems - i.e. lighting up to show the ignition is 
switched on, and then extinguishing as the engine is started and the dynamo or alternator starts charging. The ignition 
warning light is initially powered with 12v from the ignition switch. With the alternator not charging and no output 
voltage being fed to the voltage regulator, it is set to its lowest resistance, so current from the ignition switch passes 
through the ignition warning light and the voltage regulator to the field winding and thence to earth, so lighting the 
warning light. When the alternator is running amd charging, there is nominally 14.5v from the stator via the control 
diodes to the voltage regulator and hence the IND terminal, and from there to one side of the warning light. System 
voltage is now 14.5v connected via the ignition switch to the other side of the warning light, and with 14.5v both 
sides the light is extinguished.  

However that is of secondary importance in alternator systems. Dynamo systems have residual magnetism in the iron 
components which generates a small output voltage as soon as the armature starts spinning, which is fed to the field 
windings by the control box, which generates a larger output voltage and so on up to full output (see Dynamo Control 
Box for details). Alternators have much less residual magnetism and need something else to feed that initial current 
through the field windings to start generating an output, and that is where passing warning light current through the 
field winding comes in - it 'primes' the alternator to start charging once the engine is started. However this isn't 
enough by itself, which is why if you start an MGB without choke or throttle the warning light probably won't go out, 
the engine has to be revved above about 900rpm. At that point the process is the same as for the dynamo i.e. 
generated output is fed to the field (via the voltage regulator) which generates a higher output and so on, until the 
output reaches 14.5v. However in practice even without a working ignition warning light the alternator on an MGB 
should start charging if the engine is revved to about 3k, and once charging it should continue to charge down to the 
normal level of about 600rpm. Dynamo systems being less effective will stop charging at about idle speed, which is 
when you see the warning light flickering. But just as alternators have a higher output at a given engine speed they 
also keep charging to a lower engine speed. As all alternator-equipped cars should have an idle speed of 700rpm or 
more they should always be charging at idle, and you should never see the warning light glowing once it has gone 
out ... except when you switch off a running engine.  

When you switch off a running engine with the alternator charging, the ignition switch disconnects system voltage 
i.e. nominally 14.5v from the ignition switch side of the warning light. However that side is also connected to all the 
ignition powered circuits, each of which is connected to earth at some point. Back at the alternator, while the engine 
is spinning down the alternator is still generating it's output voltage, which is connected to the IND terminal via the 
control positive diodes and hence to the alternator side of the warning light. So the warning light has alternator 
voltage one side, and on the other via the coil, fuel pump, instruments and so on it has several relatively low 
resistance paths to earth, so the warning light will glow again. But only while the engine is spinning down, as it slows 
the light will flicker and die.  

V8 Alternator Mounting 
Factory V8 alternator positioned in-line with the rocker cover ...  
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... only just enough room even with the shorter AC/Delco unit.  

  

Costello swung out past it (Sussex Sports Cars)  
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Alternator Terminals  

Early internally regulated unit, showing the separate plugs for the + and -, and the IND and B+ terminals. There are 
two IND spades, although one (nearest the designation) is not as clearly visible as the others. The brown/yellow 
comes in to one of these from the ignition warning light, then loops back into the harness and out again to the other, 
possibly to protect the alternator if that plug should become detached from the alternator. There may be a black earth 
wire on the '-' terminal. The embossing on the rear cover implies it is a common item for 15, 16 and 17ACR units, but 
17ACRs on the MGB didn't have this two-plug arrangement. Photo courtesy of Craig Locke.  
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Various single-plug, 3-pin termination arrangements:  

This from the MGOC catalogue showing four different connector arrangements: 

  

This from Brown and Gammons subdividing the 'European' termination into Type A and Type B:  

  
� Type A (battery sensed) having a rectangular plug with two large and one standard spades, the centre large 

spade being the output, the other large spade being for battery sensing, and the standard spade for the IND 
connection. 

� Type B (machine sensed) being physically the same plug and spade arrangement as for Type B, but the 
two large spades inside the alternator are connected together, hence either (or both for greater current 
carrying capacity and less volt-drop) can be used for the output, no battery sensing terminal, and again a 
standard spade for the IND connection.  

� Type C is the MGOC 'BSH' termination and is also 'battery-sensing' having a 'square' plug, large output 
spade and what appears to be a medium battery-sensing spade and a small IND spade (Brown & 
Gammons GXE2213 1975-78 only). However this differs from the MGOC drawing and Peter Mitchell's 
plug where the two smaller spades are the same size, I suspect the B&G drawing is trying to represent the 
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tapered tip of the battery-sensing spade that is apparent on this diode pack but have labelled them 
incorrectly!  

 
One thing to be aware of is that some sources show the output terminal as B+. If there is no '+' terminal on your 
alternator, but there is a 'B+', then it may well be the output. But if you have both + and B+ terminals then work to the 
principle that + is the output and B+ is the battery sensing terminal. The B+ terminal can safely be connected to the 
output terminal in the alternator plug if you only have output and indicator wires in your harness. 

1972 alt plug in the Euro style, showing a single large brown and the smaller brown/yellow (photo David Bolton)  

  

15/16/17ACR diode pack for this style of plug, with two large (9.5mm) output spades connected together. (JCR 
Supplies)  
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The Bee's (1973) harness plug, showing the large output wire in the middle, and a smaller gauge brown wire on the 
other large spade, plus the brown/yellow. In theory this should be battery-sensing wiring needing a different diode 
pack - still two large spades but one of them for the battery sensing wire.  

  

This is a battery-sensing diode pack, but to the later design with two standard-sized spades, the lower one with 
chamfered corners. The BSH connector thin brown connects to this spade (B+), the brown/yellow to the unchamfered 
standard spade. Note that the central large spade is about double the width of the other spades, which makes it 
12.5mm, despite the description stating it is 9.5mm, which is the size of the large spades in the Euro connector. Image 
from JCR Supplies as being for an 18ACR alternator.  
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Bee's alternator showing the two large and one small spade i.e. 'European' of either type A or B. Definitely a 
replacement unit as the voltage regulator is a 21TR with a 1987 date code. This appears to be an A127 with metal 
back plate, probably 45 amps. Also available with spade terminals at 55 and 65 amps, and 70 amps with stud output 
terminal.  

  

Looking straight into the connector, the two large spades do seem to be connected together i.e. a type B  
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An A115-45 alternator from a Metro, the two large spades are definitely connected together here.  

  

Image from Moss USA showing a 'European' or type B three-pin connector with two large output spades and the 
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smaller Indicator spade, but also two additional spades which aren't used.  

  

Peter Mitchell's 78 plug also showing one large and two standard spades as in the 'BSH' connection above.  

  

October 2014: Converting between 4-wire, 2-wire and 3-wire alternators. As shown above 4-wire alternators have 
two large spades in one plug, the '+' terminal is the output, the '-' terminal is an earth terminal (unused). The other 
plug has three terminals - two IND terminals side by side and the B+ or battery sensing terminal below them. 2-wire 
alternators have two large spades and one small, both the large spades are connected together and are outputs, the 
smaller spade is the IND terminal. 3-wire alternators have one large spade and two small, with one small spade 
having chamfered corners. The large central spade is the output, the plain small spade is the IND terminal, and the 
chamfered small terminal is the B+ or battery sensing terminal. When converting from the 4-wire discard the loop of 
brown/yellow that goes between the two IND terminals. When converting to the 2-wire optionally connect the thinner 
brown to the second output terminal to reduce volt-drop and improve system voltage. When converting to the 3-wire 
all three wires must be connected as shown.  
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V8 (1975) AC-Delco alternator, same 3-pin plug, but this time only two wires (normally - the second output wire is 
my modification giving a boosted voltage supply to the cooling fan relay for improved performance). Two large 
spades in the alternator both joined together i.e. both output spades plus the smaller Indicator spade.  

  

Dynamo/Alternator Mounting  

Pillar 2A 128 with early link 2A 497  
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Later pre-77 link 12 H67  

  

77 and later link 12G 2627  

  

Rear mount 12H2 517 for alternator, 12A 526 for dynamo is similar  
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Extended rear bracket when converting from dynamo to alternator (Leacy)  

  

Indicator/Turn Signals Schematics 

Hover over a wire to confirm the colour 
Mk1     Mk2 and later     Tell-tales      

Mk1 
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Mk2 and later 
(for cars without hazard flashers the Green goes direct from fuse box to indicator flasher) 

  

1977 and later models i.e. with an ignition relay have several different methods of fusing the green circuit, see 
Ignition Schematics.  

Note: UK Mk2 schematics indicate there is a local earth for each tell-tale from their physical mountings and so 
only one wire to the bulb holder. My 73 (and I suspect all tin-dash cars) is like that. Padded-dash and all RBs 
and V8s have a second wire providing an earth as they are mounted on plastic panels.  

Tell-tales: Mk1 cars use a bulb holder with two connections as the bulbs are connected between the indicator switch 
and a special terminal on the indicator flasher. Mk2 tin dash, CB, not V8 use a standard one-wire instrument light 
bulb holder (as here) pushed into a metal bracket, picking up an earth from its physical mounting. In front of both 
types there is a brown 'cardboard' tube that concentrates the light onto the back of the green 'lens' behind the arrow-
shaped cut-out in the dash panel. There is a wider black tube at the end of the brown one, the green disc is not visible, 
encompassed by the black tube. The screws securing the bracket to the dash are behind the plastic moulding round 
the speedo and tach:  
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Image from Moss catalogue showing the combined bracket AHH6275 (51, central hole is for the rheostat), 
'cardboard' tube AHH6333 (52), green 'lens' AHH6334 (53, the only part shown in the Leyland Parts Catalogue), and 
'shield' AHH6332 (54) with a flared end:  

  

This from Andy Jennings shows everything except the green 'lens' disc, including the black shield with the flared end. 
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My 73 has a straight black tube - without the flare - at the dash end of each of the brown tubes. When I removed my 
dash 30 years ago I distinctly remember the lens being stuck to the back of the dash with a bit of sticky tape, that was 
way past its dump-by date. I may have glued them back in as there is no tape visible, but it begs the question as to 
why the tape was there. One would imagine that the tube and shield support the lens in some way, keeping it pressed 
against the cut-out in the dash. But that doesn't seem to be the case with mine as sometime in the last 30 years one of 
my lenses has moved a bit and there is light showing at one edge. That can stay until the dash has to come out for 
other reasons, although it might be possible to get the bracket etc. out just by removing the tach and speedo ... and 
rheostat ...  

Another view of a CB car, tach removed:  

  

Padded dash, all V8, RB 4-cylinder - lens carrier BHA5124 pushes into the front of the binnacle panel:  
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As originally fitted they are held in place with retaining washer BHA5125 which makes them difficult to remove with 
the dash in-situ, however the bulb and bulb-holder (13H1925 bayonet, 13H1926 push-in) just push in to the lens 
carrier:  

  

The original arrangement is NLA, current replacements don't have the arrow. At least two types - SPB355 on the left, 
AAU4824 on the right being closer to the original:  
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You can prize the bulb holder out of the back to replace the bulb and keep the original appearance. These bulb 
holders have two connections as they are mounted in a plastic panel hence need a wired earth: (Datch.fr)  

  

Ignition and main-beam tell-tales are basically the same.  

The Dynamo Control-box 

A schematic of the control box and what is connected to it, hopefully a bit clearer than the 'physical' layout in the 
Workshop Manual.  
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But to simplify things further I've broken it down step-by-step into what happens at each stage of its operation. 
First the ignition is turned on, and current flows from the battery, through the ignition switch, the ignition warning 
light, a link inside the control-box, and through the low-resistance armature winding of the dynamo so lighting the 
warning light.  

  

Next, the engine is started, the dynamo starts to turn, generating a small voltage from its residual magnetism. This is 
fed back into the control box, through the low-resistance current regulator and cut-out relay (a) windings, the voltage 
and current regulator contacts which are both still closed at this stage, and to the dynamo field winding. This boosts 
the dynamo output and the additive effect causes a rapid rise in dynamo output. Whilst the dynamo voltage is rising 
towards battery voltage some current still flows through the warning light, but it will be dimming. At the same time 
dynamo output is passing through the high-resistance (b) winding of the cut-out relay and the swamp-resistors to 
earth.  
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Eventually (although the engine revs will probably have to increase above the normal idling speed) the voltage rises 
sufficiently to operate the cut-out relay (12.7 to 13.3v). Its contact closes, and starts to feed dynamo output to the 
battery and the rest of the cars electrics. The voltage on the 'D' terminal is now almost the same as the battery voltage, 
the only difference being the very small voltage dropped across the two low resistance windings of the current 
regulator and the cut-out relay. As the voltage on the 'WL' terminal is always the same as on the 'D' terminal, the 
warning light now has virtually the same voltage (i.e. above the 12.7v to 13.3v of the cut-out relay) on both sides, so 
the light is extinguished. If anything causes the dynamo output voltage to differ (higher or lower) from the battery 
voltage by more than a few volts, the light will start to glow again - the bigger the voltage difference the brighter the 
light.  

  

The dynamo is now charging the battery, and raising its voltage, and the voltage regulator is sensing that voltage. 
Eventually the voltage reaches the required level, the voltage regulator relay operates, it's contact opens, which 
connects a resistance in series with the field winding, which reduces its current, and hence dynamo output.  

Page 26 of 149

21 December 2019



  

In practice, and under most circumstances, the voltage regulator relay doesn't just operate and remain operated, but is 
operating and releasing all the time. When the battery needs charging the voltage regulator contacts are closed for a 
relatively long time and open for a relatively short time, which gives a relatively high average charging current. As 
the battery approaches fully charged the situation gradually reverses to one where the contacts are closed for a 
relatively short time and open for a relatively long time, giving a relatively lower average charging current.  

 

  

This opening and closing is a very rapid process, and can be felt as a vibration if you lightly touch the voltage 
regulator armature, and there is a small arcing visible at the contact. The effect of this is to give a rapid initial rise in 
battery voltage, tailing off as the battery reaches fully charged (ranging from 14.9 to 15.5v at 10C to 14.3 to 14.9v at 
40C).  
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A similar situation occurs with the current regulator. As the current from the dynamo reaches its maximum safe value 
the current regulator relay operates, its contact opens, which also inserts the field resistor in series with the dynamo 
field to reduce the output current to a safe value (19 to 22 amps). This also reduces dynamo voltage, and if this drops 
below battery voltage then the battery will supplying part of the cars electrics, and hence discharging to some extent. 
Whilst both current and voltage regulator circuits could be operating at the same time it's more likely that the voltage 
regulator relay will be released until demand on the dynamo reduces and the current regulator relay releases.  

  

Now lets consider what happens when the engine slows and reduces dynamo output. Before that happens the dynamo 
output is flowing through the current regulator windings, and both low-resistance (a) and high-resistance (b) windings 
of the cut-out relay in the direction indicated, and charging the battery. The two windings of the cut-out relay are such 
that when current flows through them both in this direction the magnetism to operate the relay is additive.  
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As dynamo output reduces to below battery voltage, current will start to flow the other way through part of the circuit 
i.e. from the battery, in the reverse direction through the cut-out relay low-resistance (a) winding and the current 
relay, and through the dynamo trying to 'motor' it i.e. the dynamo will be consuming battery current rather than 
charging it, and pulling the battery voltage down. Battery current is also flowing through the high-resistance (b) 
winding of the voltage regulator in the same direction as before, but because the current through the low-resistance 
(a) winding has reversed the magnetism of these two windings is now in opposition. As the magnetism created by (a) 
increases it eventually becomes equal and opposite to the magnetism created by (b). When this happens the cut-out 
relay releases, and disconnects the battery from the dynamo. This happens when the reverse current is between 3 and 
5 amps and the system voltage has dropped to 9.5 to 11v. Without this current reversal i.e. if the cut-out relay were 
simply sensing dynamo voltage, it would never release, even when the engine stopped as it is also sensing battery 
voltage, and the high current from the battery through the control box and the dynamo would destroy them very 
quickly. This is why you should never manually operate the cut-out relay with a stopped engine, as the relay will 
'latch in', and unless you force it to release pretty quickly damage will occur.  

  

Finally let's consider what happens when you switch off the ignition of a running engine, say one running fast enough 
to keep the ignition warning light off. You should notice that immediately you turn off the ignition the warning light 
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comes on fully. But the engine starts to die, and as it does so the warning light flickers and dies with it. When you 
first turn the ignition off, you have disconnected battery voltage from the switch side of the warning light, but it still 
has full charging voltage from the dynamo side. However also on the ignition switch side of the warning light are the 
feeds from the ignition switch to the ignition coil, fuel pump, instruments etc. This allows current to flow from the 
dynamo, through the warning light and those components to their earths. This current is more than enough to light the 
bulb, but not enough to keep the ignition system producing sparks, which is why the engine dies. As it does so the 
dynamo output voltage drops, but initially the light remains bright as current can flow from the battery via the low 
resistance windings of the relays to the WL terminal. As before the reducing dynamo voltage causes the current 
through (b) to reverse, and when its magnetism is equal and opposite to that created by (a) the cut-out relay releases. 
The warning light is now solely dependant on dynamo voltage, and flickers and dims to nothing as that slows to a 
stop.  

  

So, what are 'swamp resistors'? I've not found a totally convincing explanation out if several I have come across. The 
SU fuel pump is said to have a swamp resistor connected in parallel with the solenoid winding, but this is more to do 
with an early attempt to limit the arcing and burning of the contacts before capacitor suppression was introduced. 
There is also a description of a swamp resistor being used in series with transistor emitters to counteract the 
temperature sensitivity of semiconductors, which have a negative temperature coefficient, whereas wire-wound 
resistors have a positive temperature coefficient. But in this case both the relays and the resistors are wire-wound i.e. 
both positive temperature coefficient, and temperature compensation is dealt with in the control-box by using bi-
metal strips in the relay return springs. Other usage in series with a circuit seems more about current limiting i.e. 
more of an 'anti-swamp' resistor. Yet another explanation says it allows the number of turns of wire on the relays to 
be reduced while keeping the current to a safe value. I can't really see that, thinner wire would reduce the current, and 
take up less space at the same time. Looking at the circuitry I think there is another reason. Both the cut-out relay 
high-resistance winding, and the voltage regulator winding (which is also high-resistance) are connected together 
before the swamp resistors, so current from both of them passes through the resistors. The effect of this will be to 
vary the voltage at the three-way junction according to how much current is flowing through each winding, and that 
varying voltage will affect both relays. The higher the voltage rises at the three-way junction the more voltage there 
will need to be at the other end of each relay, before that relay will operate. In other words, current through one relay 
will have an effect on the operating and releasing point of the other relay, i.e. a form of compensation. Under what 
circumstances that compensation is needed I don't know. There are two resistors in parallel to share the current load, 
if there were only one it would need to be half the value to maintain the voltage characteristics, would carry twice the 
current and have twice the heating effect, and so need to be physically bigger or have a heat-sink to dissipate that heat 
without damage. Having two smaller ones wired in parallel, but physically separate, is an alternative method of 
dissipating the heat over a larger area.  

Alternator Brushes  

The V8 AC Delco brush holder with the retaining rod (arrowed) which needs to be withdrawn after the holder has 
been attached to the carrier, and the carrier attached to the alternator body, to release the brushes to make contact with 
the slip-rings.  
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Alternator Harness Plug Clips  

The Lucas ACR clip ...  

  

... modified (on the right) ...  
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... to fit the AC Delco on the V8  

  

The mystery alt on Bee that turns out to be a Lucas A127  
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The likely shape of the clip ...  

  

... found by JCR Supplies ...  
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... and installed  

  

Dynamo/Alternator Pulleys  

Drawing from a Lucas manual showing the sizing refers to the overall diameter:  
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Roadster non-standard A127 alternator with the belt a couple of 3mm below the edge of the flange:  

  

V8 original (AFAIK) Delco with the belt 5mm below the edge of the flange:  
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Metro alt with the belt almost flush with the edge of the flange:  

  

Dynamo to Alternator Conversion  

Conversion bracket (image from Leacy)  
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The heavy-gauge brown/yellow and standard-gauge brown/green  

  

The control-box after installation of the commercial alternator conversion kit, showing the brown/green have been 
moved from the F terminal to the D terminal, and the highly suspect ScotchLok connector in the output wire from the 
alternator  
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The three browns and the brown/yellow, held together with heat-shrink, and the four conductors bound together with 
tinned copper wire, prior to soldering  

  

After soldering and heat-shrinking, the three spurs prior to cable-tying to the control-box mounting plate  
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The schematic after conversion  

  

Decals 

Images from Leacy except where stated.  
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 Roadster hood header rail  

 Air filter cans up to 1969  

 Air filter cans 1970 to 1976  

 Air filter cans 1977-on (Miniphernalia)  

 Heater case, facing forwards, between ports  

 Heater motor, top  

 

Speedo - could be black, red or green. 
However on my 73 and 75 the knob points downwards 
behind the dash so 'clockwise' is a matter of interpretation, 
and doesn't need to be pushed, just turned. It seems that 
some North American (at least) types do have to be pushed 
up then turned to have the desired effect. It seems that their 
late-model speedos (79-80?) had a push-button reset on the 
face. 

 

Rocker cover - carb side, black screen-
printed plate to 65, sticker as here 66 to 72 
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 Rocker cover - 18V engines to 1979  

 Container for replaceable oil filter element  

 Round washer bottle  

 SU fuel pump  

 Bonnet slam-panel, Mk2 on chrome bumper?  

 1970 on chrome bumper?  

 Rubber bumper replacing the previous two?  

 

Rocker cover - plug side, plate up to 66, 
sticker 67 to 72 (Moss Europe) 
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 V8 radiator  

There are very many more for North American spec, mainly concerned with their emissions and car ID requirements.  

Replacing Bee's 6v Batteries  

June 2019: Same day of the week, same paper shop, same paper, same problem - tested the batteries the same way 
and the same battery (passenger side) failed - enough for courtesy light but dimmed with the ignition on. A couple of 
chaps were good enough to try a push-start but not enough power left for the ignition. Got a lift back home and 
brought the (same) ZS battery and (same) jump leads back in the V8, but despite wiggling and tightening the crimps I 
just could not get enough power to crank. So for the first time in 50 years I was forced to ring the AA. Recorded 
announcement said a 2 hour wait nationally, but in the event the operator said it would be 50 minutes. So took the V8, 
battery and leads back home and walked back to the paper shop to settle in for a 15 minute wait - and the AA arrived 
two minutes later. Got Bee going with their jump-pack straight way of course, and the alternator continued to run the 
engine with that disconnected, the duff battery good enough to cope with the 'Do not run engine with battery 
disconnected' warning you get with alternators. AA patrol followed me home and waited while I backed into the 
garage - good service (mind you with one call-out in 50 years I've hardly been a 'drain' on their service!).  

A while ago I pondered one of the then new lithium jump packs vs capacitor-based jump packs vs some better quality 
jump leads, but of course did nothing. Has to be one of those now, but jump leads need another car right next door 
and we do some pretty remote touring single-handed. Capacitor packs need a donor car within a reasonable distance 
to charge them up, and random owners may not be keen on that, so really the lithium option is the only one suitable 
for us. It also needs to be suitable for starting the ZS and the V8, which means one for 3.5L as a minimum. Off to 
Cornwall in the V8 in two days so I need something I can buy NOW - Halfords can supply both but the lithium pack 
only on the day after we have left. After this experience I don't fancy going all that way with neither and Vee's 15 
year old battery, so get 3.5L leads from Halfords before we go which I can return in 28 days. Mindful of the problem 
with leads, I also take the ZS battery! And of course need neither. I swap the jump leads for a lithium pack on our 
return from Cornwall.  

Since the 2018 restrictions on acid sales which initially made getting a replacement other than over the counter 
difficult, suppliers seem to have fallen into four camps: wet collection only, dry mail-order and obtain acid locally, 
some still saying they do dry charged with acid packs, and some doing wet mail-order. This time I don't want exposed 
links, and several sources are doing 80Ah 600CCA 'modern' topped batteries at about £67 (cheaper than five years 
ago!) each, delivered filled, with variously 1, 2 and 3 year warranties. Sought confirmation of the design from the 3-
year place, didn't hear backs so I opt for the 2-year MGOC ones as they deliver wet albeit with a £10 delivery charge. 
In the meantime I remove the old batteries, and mindful that Bee has had a creak from the passenger-side rear for 
some years that I haven't been able to find, and the passenger-side battery has failed twice now, have a good look at 
the cradle. Tap all round with a decent hammer and no 'dead' or 'odd' sounds, same as the other side, so I don't think it 
is that. The top of that battery did crack alongside one of the end cells a couple of years ago and I filled it with 
Araldite, but in the event it is the cell at the other end that is dead. Clean up the clamps - there is a bit of white 
corrosion on part of one of the clamp plates - by the crack as it happens, and await the new batteries as well as the 
jump pack. I'll drop the old batteries back in when I get the jump pack as it will be a good test for the pack.  

Batteries arrive and I unpack them, to find one of them has leaked a little electrolyte into its poly pack despite 

 

Clausager shows this label on the battery 
cover of a 1980 roadster. Apparently a UK 
car, I could expect it on a North American 
model with factory electronic ignition, less 
so an RHD model with points. (British 
Wiring) 
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sealed caps being fitted in place of the breathing filler strip fitted when the batteries are in use. So watch out for that 
regarding skin, eyes, clothing and anything else.  

Test-fit the batteries into the cradles to find the base is about 1/2" smaller all round than the old batteries, and if 
pushed fully onto one of the rubber buffer strips the other end is barely supported.  

  

I had the opposite problem on the previous set and had to trim one of the buffers to get it to sit correctly. I can't leave 
it like that so cut a strip of 50mm wide 3mm thick alloy I have to hand, and glue the buffer to it in the correct 
position.  

  

That's the near-side cradle, for the off-side I had to do a similar thing when first fitting 6v batteries many years ago as 
the cradle had been extended to take a small 12v, so I can just slide that (blue arrows) forwards under the battery, 
leaving a gap to the back of the cradle (red arrows). The hold-down will be pulling the battery in that direction so 
nothing is going to move.  
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At least the smaller case means I can get my hands down the sides to lift them out, and not be dependent on finger-
tips under a lip, which is pretty minimal on these batteries.  

Orientation of the cables needs some thought as with the filler cover being a single strip they have to go round the 
ends or you won't get the cover off to check the electrolyte level. The last link cable I bought was shorter than 
previously and I had to extend the 12v cable from the cut-off switch, and all three cables are long enough to be clear 
of the covers. Care also needs to be taken to keep the 'live' post clamps clear of the hold-down strip as much as 
possible. Although on the near-side battery only one of the posts is 'live' and the battery could be turned to keep that 
way from the hold-down strip, on the off-side both posts are 'live' with respect to earth - one at 12v and the other at 
6v. I had to cut down the earth clamp bolt as there was so much thread sticking out I couldn't get both that and the 
cable clear of the filler cover. Trial-fitted I check Bee will start, and she cranks away like billy-oh starting instantly 
with no choke, although part of that is having started and run very briefly with the old batteries to test the lithium 
jump-pack..  

  

Next problem was the hold-downs. I'd bought a kit from MGOC when first going back to 6v batteries, but the rods 
were way too long so I had to put an 'S' bend in all of them to take up the slack. These new batteries are about 1/2" 
shorter top to bottom as well as having smaller bases and I run out of thread! But I have dies now so cut another half-
dozen threads on the rods and that is enough. With the earth cable disconnected it's the usual fiddle getting the 
hooked ends of the rods in the sides of the cradle, but again with the batteries being smaller easier than usual.  

Finally remove each of the clamps (earth first!) and daub Vaseline on the posts and round the clamps, as well as on 

Page 44 of 149

21 December 2019



the top of the hold-down strip. Reconnect (earth last!), switch on, fire up, and all is well I wonder how long these will 
last.  

October 2014: Sunny Sunday morning, could be the last for a while, so get the paper in Bee. Went to restart and just 
a clonk from the starter, then apparently dead. I say apparently, as when I opened the door the courtesy light came on 
at about half-brilliance. "One battery dead" I said to myself. Took the cover off and tapped a spanner across the posts 
of both batteries - spark from one, nothing from the other, diagnosis confirmed. Still, 13 years of service is pretty 
good, and sudden failure like this is unusual given I've not had any problems starting before this. Having said that 
these are Lucas batteries, and in the 70s I bought a new Marina with a Lucas 'Pacemaker' (I kid you not) battery and 
that also failed suddenly and completely with no prior warning.  

Called daughter who lives about a mile away on the off-chance she might be up and about, she was, so she picked me 
up and took me back home where I took the battery out of the ZS and collected the jump-leads from Vee. Back to the 
roadster, balanced the battery on the shelf between the two holes and connected the jump leads. With a bit of 
wiggling of the connectors (these are cheapo leads with aluminium conductors and crimped clips) Bee fired up, so we 
got back home.  

I've been pondering getting new seat covers for Bee from Leacy as they were the best quality I'd seen, so rang them 
with a view to popping over and picking up a couple of batteries and the covers. No covers, only ordered on request 
which didn't surprise me due to the low turn-over, but no idea how long they would take. Also no batteries, waiting 
for stock, no idea about a delivery date. I didn't want Bee off the road any longer than I had to so I would have to 
consider somewhere else for the batteries. Leacy gave me the number of B J Banning just down the road from them. 
They do normally stock them which for a conventional tyre and battery place was quite surprising, but only had one 
in stock. They said they could order me two for a couple of days time. They are very high capacity at 80AH and 
600CA which is getting on for double the power of the originals, but I obviously don't need that capacity, and they 
are £90 each so expensive as well. MGOC and Moss are mail order, with an additional charge for the acid packs, 
which is going to be about £80 before P&P. So opted for Battery Megastore with a more conventional 57AH, at £73 
including the acid, and free delivery next day which is a good deal. These batteries have exposed cell links, so care 
needs to be taken with spannering both clamps on both batteries, even if the earth lead is left until last, as per the first 
set I had. Other suppliers may have the more modern single fill, covered links design, as per my previous batteries.  

Two identical boxes duly arrived, opened the first to find both batteries in it, and for a moment I thought they had 
sent me four! But the second box contained the acid. Eight packs which rather surprised me, as I was only expecting 
six i.e. one per cell. Big notice on the box lid saying "READ DIRECTIONS ON BOTTLE CAREFULLY BEFORE 
ACTIVATING BATTERY":  

  

Took the acid bottle out of the box, and one side had a label giving dire warnings about the hazards and what do in 
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the event of contact with eyes, skin or swallowing it (!), and the statement "Filling Method. When filling, be sure to 
read instructions for Handling Electrolyte on reverse side:  

  

And what is on the reverse side? Nothing!  

  

There is a screw cap on the container, and a sealed spigot, and a red plastic tube. Now given the rectangular shape of 
the container there is no way you are going to pour the electrolyte from that into each cell, unless you use a suitable 
funnel which I don't have. The red tube looks like it might be intended to fit over the spigot once the top is cut off, but 
it seems too small.  
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So ring Battery Megastore and say there are no instructions, to be told that one does have to cut the end off the spigot, 
fit the tube, and pour in that way. You need to cut as high as you can, but below a circumferential 'rib' where the end 
of the spigot has been plugged, but not so low that you don't leave enough spigot left to fit the red tube such that it 
stays on while you are pouring. The spigot takes some cutting as the walls are pretty thick, and you have to be really 
careful the container is held securely so it doesn't tip over. Fortunately there is a large air space above the acid, so 
little chance of squeezing the container with enough to force electrolyte out of the cut spigot. However with shipping 
some electrolyte has got into the spigot, so I get droplets scattered about each time I cut one of the tops off. Given the 
thickness of the walls of the spigot, the hole in the middle is pretty small.  

  

Now comes time to force the tube over the spigot, which takes some doing. It has to be on far enough such that it 
doesn't slip off, but the spigot becomes wider further down, which is why you need to leave it as long as you can, but 
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cut below the rib which would make it even harder to get the tube on. However I subsequently wonder if the cut 
should have been above the rib, to better retain the tube, even though it would be harder to push on.  

  

The next thing is to wonder if the cap has to be unscrewed to let air in while acid is coming out - it does contain 
instructions on how to do so. That seems risky, with a large quantity of acid likely to pour out if you tip it up too 
much while concentrating on keeping the tube in the filler hole. But without it removed only a tiny trickle of acid 
comes out - I could be here for some time. I also ponder propping the container up and leaving it to dribble out at its 
own rate - but that would have been a Bad Idea as will be seen later. In the end I opt to leave the cap on, and apply 
pressure to the sides of the container to force electrolyte out a little faster, but not so much pressure that my hands 
start shaking and electrolyte starts going everywhere. 

Squeezing with periodic releasing to allow the container to suck air back in (it takes a second or so each time), I 
realise the level is getting near the top of the separators in the first cell, but there is still loads left in the first 
container! Quite a bit of fizzing from the electrolyte when it reaches the top, so I leave that and move onto the next as 
I can't clearly see the level and it might drop anyway as it filters into all the nooks and crannies of plates and 
separators. I leave it to stand for an hour or so, then top up to just above the separators. I note that the case is now 
slightly warm to the touch - not noticed that before (last time - possibly MGOC - the bottles were 'bottle' shaped with 
just a screw cap and easy to pour into each cell, also each cell needed one bottle). Eventually it only takes two packs 
to fill three cells, hence the Bad Idea of leaving the container to dribble electrolyte into the cell unattended. Fill the 
second battery the same way, so I have four left over!  

Then comes fitting. These batteries have a deeper recess under the rim on the short sides making it easy to pick them 
up to lower them into the cradles. The old batteries have a narrow recess meaning you are lifting them with just the 
tips of your fingers, hence liable to slip. But once in the cradles, I realise they aren't sitting correctly on the rubber 
pads at the bottom of the cradle. There should be two of these (AHH 6351) per battery, going across the cradle at the 
front and the rear (Image from Brown & Gammons.  
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So I compare the cases of the old and new batteries and find they are quite different. The old batteries are 160mm x 
150mm at the base, with vertical ribs down the sides that stop an inch or so short of the base. The new batteries are 
170mm x 160mm i.e. a full centimetre bigger in both dimensions, with large ribs on each corner that run right down 
to the base. There is only 165mm available between the raised edges of the pads. The base of the new battery is too 
big to sit on the main part of the pads, and is sitting on the raised edges instead. New battery on the left, old on the 
right, with the rear edges aligned.  

  

I try turning the batteries through 90 degrees, but the more secure finger-holds under the deeper recess at the top 
cannot now be used as there is not enough room for fingers fore and aft in the battery holes, so I have to use the 
narrower recess on the other two sides. And although they then sit correctly on the pads and I can attach all the 
cables, it puts the nuts on some of the clamps very close to the inter-cell links, which I'm not happy about. In the end I 
decide to slice a couple of mm off the raised edges of the pads, which, given that the corner ribs on the new batteries 
curve under as they reach the base, gives just enough room for them to sit properly the right way round.  
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The posts have blue and red discs on them, as well as '+' markings on the positive post. Some are loose but others not, 
and when I fit the clamps over the post some of them don't seem to fit down quite so far as I expect. I don't know 
whether the discs are supposed to be removed before fitting the clamps, but as it's only marginal I leave them on.  

  

After that it is just a matter of refitting the battery clamps, then attaching the cables. A quick test crank gives a decent 
speed, and when the weather is clement I give her a run round the block to settle things, recheck the electrolyte levels, 
and do some voltage tests to check the charging is OK.  

So quite a fiddle with acid and installing, it remains to be seen how they perform over time (less than five years!). 
The first set I had with the same 'tar top' and exposed links lasted seven years, the last set were more modern-looking 
with a single fill and concealed links and lasted 13 years i.e. nearly double.  

Rubber Bumper Battery  

Rubber bumper battery. Normally the terminals and the retaining bar (A) would be reversed to that shown here i.e. 
the terminals closer to the tunnel. But after a dispute over the guarantee of a second 'failed' battery the supplier very 
unwillingly replaced it, and deliberately I'm sure gave me one with the terminals on the other side, probably hoping 
I'd connect it incorrectly and burn my alternator and wiring ... but I noticed it as soon as he put it on the counter, said 
nothing as I was already pushing my luck, just gave him a hard look. Embarrassingly, there was nothing wrong with 
the batteries, it was the alarm gradually reducing capacity over a few months when I stopped using the car every day. 
That was in 2004, I fitted a battery cut-off switch with the new battery, and 15 years later the same battery is still 
working well! So I've had to fit it the other way round, with the clamp on the other side, and that with the size of the 
battery and the clamp used on RB cars means the retaining bar wouldn't stay on the battery. So I've had to put a 
spacer block (B) between the battery and the off-side of the cradle to push it further towards the tunnel to be under 
the retainer.  

The battery is also shorter top to bottom than the threaded rods will cope with so I've had to add some extra packing 
(C) under the retaining bar. Since then I've obtained a set of dies so will cut more threads the next time the battery is 
removed for any reason.  

'D' is the original insulating cover that fitted over the cup-type 12v connector, but having been replaced with the 
clamp type that no longer fits, so I have left it on the cable but the other way round to indicate the 'live' terminal. This 
shows why the earth terminal must be removed first and replaced last, as the 12v terminal is very close to the edge of 
the shelf over the battery compartment.  

'E' is a couple of turns of electrical cable round the battery so it can be lifted in and out easily. Without that there is 
precious little by way of a lip on the sides or ends of the battery to get finger-tips under.  
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Battery Link Cable  

The correct link cable with armouring, there are versions which are not armoured. The cable must be clipped up to the 
top of the heel-board above the prop-shaft, especially the non-armoured versions. If this is not done compression of 
the suspension can cause the prop-shaft to wear through the cable insulation with predictable results. (Image Leacy 
Classics)  

  

Typical installation. This was an earlier non-armoured cable, subsequently replaced with armoured when one clamp 
became heavily corroded.  
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Massive growth around the link cable terminal on the right-hand battery. It was only when I replaced the cable that I 
noticed a crack in the casing by this terminal. Probably the cause, repaired using Araldite it has run for another 12 
months without developing again and only a very slight reduction in electrolyte level.  

  

The new armoured cable going to the terminal at the top left, as annoyingly it wasn't long enough to go to the other 
corner as on both the previous and the original link cables. The extended main battery cable from the cut-off switch 
now goes to the further terminal, the battery having been rotated 180 degrees. This means that the 12v terminal is 
now very close to the clamp bracket (circled) so care needs to be taken to maintain adequate clearance. But as both 
terminals on the left-hand battery are 'live' with respect to earth this is no different to the original orientation. As all 
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the cables are black I was bothered about incorrect connection right back when I fitted twin 6v batteries. I happened 
to have a length of red cable from somewhere, so I cut the insulation off that in a spiral and used two lengths to wrap 
round the main 12v cable ...  

  

... and the +ve end of the link cable.  

 

Battery Cut-off Switch  

Spectacular growth on the battery terminal! This is on the link cable on the -ve battery post.  

Page 53 of 149

21 December 2019



  

Switch fitted to the heelboard, take account of the strengthening ribs and position of the cable before marking and 
cutting. Fitting the switch from the back of the panel would have resulted in a simpler hole and better sealing.  

  

Switch with cables and boots fitted.  
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Batteries cleaned up and reinstalled. My battery cables are all black so I have wound some red plastic insulation 
around the ends of both the main cable and the +ve end of the link cable.  

  

Finished switch. Let's hope I never need to use it 'in anger', although when garaged I shall always turn it off.  
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Clocks - after-market 

Vee's clock, added by a PO  

  

For Bee a watch insert and holder ...  
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... slots into the her lighter socket. The hands are reflective and being low down often one or another hand was 
reflecting something dark which meant I couldn't see the hands. So I hit on the idea of a thin coat of Snopake on each 
hand, which meant I could see them clearly. However the flaw in that argument was that having done the second 
hand I couldn't tell that from the minute hand until it moved at one second intervals! So cleaned the Snopake off the 
second hand and it's unambiguous now.  
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Connectors and Terminals  

With this type of spade connector the cover cannot be pulled back but you can test the voltage on the wire but putting 
the meter or test-lamp probe in alongside the wire, as well as reach the spade.  

  

You can't pull the connector off the spade by pulling on the wire as a sprung pin on the connector engages with a hole 
in the spade. Slide the cover back to depress the spring and move the pip out of the hole to release the connector from 
the spade. Remember electrical tests need to be done with the connector on the spade, not removed from it.  
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This type has a translucent insulating cover than can usually be slid back to expose both connector and spade for 
testing. A small pip on the connector engages with the hole in the spade to prevent the two from vibrating apart, but 
doesn't need to be depressed for removal, just give the connector - not the wire! - a tug.  

  

Typical bullet connection ...  
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... with bullets both sides and sleeves accessible with a test probe.  

  

Translucent multi-plug where a probe can be inserted alongside the wire to reach the pins, both sides.  
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However black and grey multi-plugs are usually moulded onto the wires with no access from the back. In this case all 
you can do is slightly part the connector just enough to expose the pins, and even then only the pin-side.  

  

Connector pins can be teased out of the non-moulded type by sliding a bit of tubing over the open end, to depress the 
two little tabs that can be seen here:  
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For projects and modifications Autosparks sell multi-way kits in 1, 3, 4, 5, 7 and 9 pin configurations - at a price!  

  

Solder bullets for use with MGB bullet connectors. Don't use the typical crimp-type as the red ones are too small and 
the blue ones too large for the standard bullet connectors.  
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Typical original (top) and current stock (bottom) bullet connectors. The original have rubber sleeves slightly smaller 
than the metal part so is a tight fit. Modern stuff uses plastic sleeves of these same size so the metal part can easily 
slide out of the insulator and short out on surrounding components.  

  

Original connectors have a pronounced dimple that the head of the bullet must be pushed past to snap into position, 
which also retains it very firmly. Modern connectors have a much less pronounced projection so the bullet can be 
pulled out more easily.  
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Original connectors have another projection in the middle of the metal part (arrowed) which helps prevent one bullet 
being pushed too far in, so preventing its opposite number being pushed in far enough. Modern connectors don't have 
this.  

  

For easy of assembling cut a notch in the handles of a pair of pliers just large enough to slip over the wire but press 
on the back of the bullet.  
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Make sure the closed distance between the handles is less than the length of the metal part of the connector or the 
bullets won't be pushed in far enough.  
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Preparing to push the bullets in ...  

  

... squeeze until the outer covering is compressed ...  

Page 66 of 149

21 December 2019



  

... and the back of the bullet is flush with the end of the metal part.  

  

'Odd' bullets i.e. only 3 wires are dealt with in the same way. Finally make sure the metal part is centralised in the 
outer covering  
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Various after-market crimp bullets (which don't fit the original bullet connectors) and spades, and an after-market 
solder bullet which does fit the original connectors.  

  

Piggy-back connectors, very useful for daisy-chaining additional circuits off existing spade connections.  

  

Another very useful gadget - a 'Y' adapter when you need to connect two existing females to one male. Saves 
changing one of the females for a piggy-back. Available from UK, two in America, in side-by-side or back-to-back 
configuration, another here in side-by-side configuration, and one in Australia. 
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If you need to power several additional circuits from the same power supply whilst you could piggy-back off piggy-
backs it's not the best. For those situations you can use one piggy-back to pick up the supply from a convenient 
location, and take that to one of these WAGO221 connector blocks which allow you tee-off anything up to four other 
wires. You could cut a factory wire but that would take up two positions and personally I don't like cutting in to 
factory wires if it can be avoided. Rated at 450v and 32A (although when mine came they are marked 300v and 20A) 
with slots for a test-meter probe you flip up the orange lever to insert the wire - 24AWG to 12AWG, then press back 
down to clamp it firmly. If you need more than four circuits they can be daisy-chained. There are cheaper push-fit 
versions but they are no good for stranded conductors. Available from various sources, RS Components may be 
slightly dearer than some but at the time of writing they have no minimum order and free P&P for standard postage.  
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Sealed Wiring Junctions  

Typical sealed junction, in this case in the red/white instrument illumination circuit  

  

Brass 'staple' crimped round the wires and soldered ...  

  

... with a heat-shrink end-cap plus a length of standard heat-shrink tubing over the junction  
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Fusebox  

The 2-fuse fusebox, with the six spades for the green wires shown bottom left. These six spades should point 
backwards, which should put that fuse in the lower of the two positions. The white wires go on the front of that fuse, 
the purple on the back of the upper fuse, and the brown on the front of the upper fuse.  

  

The 4-fuse fusebox showing the orientation and wire colours from the rear. Make sure the link between terminals 1 
and 3 goes at the top front. The 'correct' position for the red/green is shown, but electrically it doesn't matter which of 
the top two front spades it goes on. Strictly speaking the red wires for the left-hand side of the car go on the top fuse, 
but electrically it doesn't matter if the left and right sides are reversed. Some white wires changed to white/brown 
with the introduction of the ignition relay for the 77 model year.  
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Showing the orientation and wire colours from the front. Terminal numbers are visible when fitted, 1 and 2 (circled) 
should be at the top.  

  

Typical fuse-holder corrosion.  
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Fusebox cover with spare fuses.  

  

Ignition - Ignition Relay, UK (1977) 

Hover over a wire to confirm the colour 

Page 73 of 149

21 December 2019



  

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 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 

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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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
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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.  

Fusebox mounting 

73 roadster mounted on a plinth ...  
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... with 1 1/4" self-tapper screws into nylon sockets. No insulating sheet or spacers.  

  

V8 no plinth - what looks like a plinth ...  

  

... is an insulating sheet between the fusebox and the spacers. 3/16" UNF screws (note the lower one is sheared) into 
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welded nuts on the back of the inner wing.  

  

V8 screw is 1 1/2" long, the rusty part is all contained within the nut, it does not protrude beyond it.  

  

Cooling-fan Fusing 

4-cylinder    V8  

4-cylinder:  

Probably only applicable to the North American spec 4-cylinder from 77 on with two cooling fans is this 
thermal cut-out in place of the conventional in-line fuse fitted to UK cars with the single fan.  
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However that differs from this on-car example with spade terminals ...  

  

... as does this.  
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V8: 

The first fuse I fitted to Vee - melted in normal use but still functioned.  

  

The second type - fine in normal use but melted when one of the fans was unable to spin.  
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Replaced with the same type and rating  

  

Heated Rear Window  

 
Hover over a wire to confirm the colour  

Chrome Bumper to 1970  
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Note 1: North America used a separate switch and warning light, and white/black wires from fuse to switch and 
switch to screen, from 1968. 
Note 2: There was a separate wire from the front to the back of the car for the HRW, and on at least one 
example this feeds the left-hand side of the screen instead of the right-hand side on later cars. Also being 
optional the earth wire route and connection could be anywhere.  

Chrome bumper 1971 on  

  

Note 1: Pull-switch with integral warning light used from 1973 in North America. 
Note 2: In some diagrams the wire to the external warning light is shown as red with a brown stripe. 
Note 3: The 12v circuit from the switch has bullet connections where the main harness joins the rear harness in 
the engine compartment; by the right rear light cluster where a single wire goes up the C-pillar; and where that 
wire connects to the wire coming out of the screen rubber by the right-hand hinge. 
Note 4: The earth circuit uses a single black wire down from the bullet connector by the left-hand hinge, to the 
top mounting point for the left rear light cluster.  

Rubber bumper to 1976  

  

Note 1: Green from the output of the switch to the relay is logically incorrect. This colour is normally used for 
fused ignition i.e. is live all the time with the ignition on which would operate the relay all the time. It also 
means that two different colours are on the same terminal which normally never happens - the other being 
red/brown to the warning light. Strictly speaking red/brown should have been used as the colour feeding the 
relay as well as the warning light. 
Note 2: The 12v and earth connections are the same as for the 1971 and later, see Notes 3 and 4 here.  

Rubber bumper 1977-on  
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Note 1: The switch was illuminated with the parking lights on and hence has additional red/white and earth 
wires. 
Note 2: From some time in 1978 the HRW (GTs in RHD only by this time) was powered from a subdivision of 
the green circuit fed by a separate in-line fuse under the fusebox. One of two connecting a white/brown to a 
green, it is the one with the thinner wires, the other one with thicker wires is for the cooling fan. See ignition 
schematics for more info. 
Note 3: Clausager says that 1977 models up to December 77 had the heated rear window switch with built-in 
warning lamp, even though there was space beside the switch for the warning lamp. From December 77 to the 
start of the 1980 model year there was a separate warning lamp, however 77 to 79 diagrams only show the 
separate warning lamp. When the fog-guard switch was added in 1980 the space for the HRW warning lamp 
was lost and a switch with internal tell-tale was provided again. Also see comments on the rear fog-guard switch 
illumination. 
Note 4: As well as the 12v and earth connections listed in Notes 2 and 3 above, 1977 and later cars have the 
white/black output wire going via a bullet connection (left unused on roadsters) and multi-plug behind the dash 
where the main harness joins the dash harness.  

Adding a relay  

  

Physical wiring  

Hatch open, wire exiting from the window seal rubber and going to a bullet connector above the rear header rail 
of the headlining.  
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Hatch closed, just a small loop of wire visible  

  

This is the earth wire which runs down the C-pillar to the top mounting stud of the rear light cluster. A similar 
wire runs down the other side to join with the rear harness by the light cluster. (The bracket is for the carpet 
piece that covers the back of the light cluster.)  
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The two 12v feeds going up the right-hand C-post for the HRW (white/black) and the load-space light (purple).  

  

The soldered connection point on the surface-printed element, about mid-way down the side of the glass, with 
the connections and wiring covered by the rubber seal, but exposing a test-point.  
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Robert Kerr's car, glass removed, showing the two spades on the inner edge of the glass. I'd say extreme care 
needs to be taken if you need to disconnect/reconnect the wire attached to this connector, say when replacing 
the glass, to avoid the risk of detaching the connector from the screen.  

  

Roy Marshall's replacement glass, showing the very inconvenient connection arrangements.  
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I suggest a right-angle wiring connector is the best way to get a half-way neat installation, however check the 
size of the spade on your glass first.  

  

Heated Rear Window Repair  

An extremely neat kit from DS Demist,and an equally neat installation job by Peter Ugle. Whilst it isn't essential to 
remove the glass or hatch to fit the kit it obviously makes it much easier to get a neat finish working from above on a 
horizontal surface as opposed to trying to fit it lying on your back, even if the hatch is propped in the horizontal 
position.  
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Unlike the original both electrical connections are made from the same side.  

  

This should be the off- i.e. right-hand side to pick up the 12v supply ...  
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... as the earth can be taken to a screw in the hatch frame.  

  

The other side of the kit just has the stick-on end-strip.  
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Horns 

Hover over a wire to confirm the colour 

2-wire Horns (pre-77) 
The earth for the horn push comes from the body via the crossmember, rack, steering column U/J and column. 

  

1-wire Horns (77-on) 
12v via the switch and the horns pick up an earth from their mounting points. Relay option not shown for this as any 
bad connections should be relatively easy to solve, unlike the earth path of the 2-wire horns.  

  

2-wire Horn Relay 

Page 90 of 149

21 December 2019



  

Horn Mounting  

  
Mixo horns at least are mirror-images 
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With the trumpet facing forwards and the spades uppermost ... 

  
... the curve of the trumpet is downwards (as indicated by the arrow), so anything that gets inside will lodge there. 
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This is what came out of just one of mine (not the tape measure, that's just to indicate the scale ...) 

  
They need to be mounted such that the curve of the trumpet is upwards (see arrows), which will resist water and 
debris getting stuck inside, even though this puts the spade connections at the bottom. This can be partly alleviated by 
angling the open end of the trumpet downwards to some extent, which will further help avoid muck getting inside. 
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This drawing from the 77 model year and later Leyland Parts Catalogue shows the spades on the opposite side to the 
trumpet, which means the trumpet has to be facing forwards (or backwards) or the spades foul the bracket. Clausager 
shows a 69 model (p63) with them pointing forwards like this. 

  
However both the Mixo horns on the roadster and the different make on the V8 here have the spades to one side 
which means they can be mounted so the trumpets face across the car and avoid the worst of the weather. Clausager 
shows a 72 model (p65) like this, but bear in mind the horns in his pictures may not be original, as mine aren't. 

For early cars with a sub-harness to connect the second horn you need the horn on the right-hand side of the car at 
least to have double-spades on each terminal, like these original BHA4514 and BHA4515 horns from Leacy.  
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But if you have the later single-spade per terminal horns you can avoid mangling the harnesses by using a male-male-
female spade adapter. Loads in America apparently, but I've not been able to find any in the UK, or even China 
(which is surely where they come from). I'm not paying the ludicrous postal charges that seem to be the norm from 
America, so looked at making some up. It occurred to me that I could use a piggy-back (one male and one female) 
and a male spade, back to back. Conveniently my piggy-backs have an second tube around the main crimp tube, and 
extending back from it, so with the insulation stripped off both the back of the male slots neatly into that. A copper 
nail that extends through both components, crimped, soldered and the whole thing heat-shrunk makes a neat job. 

  

Subsequently I came across these with Google. 6.3mm from several sources - UK, two in America, in side-by-side or 
back-to-back configuration, another here in side-by-side configuration, and one in Australia.  
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Horn Push  

North American Mk1, and up to and including 1969 (other markets): The brush rubs on a brass cylinder (slip-
ring) attached to the column, but insulated from it. A wire comes from the slip-ring up through the centre of the 
column to a ball-shaped end ('bullet' below). This presses on a brass contact attached to the middle of the horn push. 
Operating the horn push connects the brass contact to a metal plate which secures the horn push to the wheel. The 
wheel and this metal plate are at earth potential, so when the brass contact touches it the horns sound. This series of 
photos are from John Minchin:  
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This ebay item shows the column gubbins more clearly. The box describes it as a slip-ring, although the slip-ring 
itself isn't shown, just the split plastic sleeve it slides over, and the wire that connects it up to the 'bullet' at the end of 
the column. The original part number of this assembly is 7H 9603.  

  

71-on: This is the brush (UK single stalk), fixed to the column outer, and rubbing on the brass ring on the back of the 
wheel as it is turned. Note that the original part number of this brush contact was 37H8102, which most places show 
as NLA. May 2014: However Brown & Gammons show this part as item 4, 37H 8051 for £9.54. Note also the brass 
slip-ring on the back of the hub, which is a replaceable item (BHA 5042) held on with two screws as shown in the 
next picture.  
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Slip-ring BHA5042: (Moss Europe)  

  

Wheel and horn push showing the various components. Note that the pencil is the wrong way round which was how I 
found it ...  
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... it should be fitted with the fixed contact facing outwards so the insulating sleeve can prevent the contact touching 
the horn push body as it is fitted or if it is twisted once fitted. Update March 2010: Tim Schorn queried this saying he 
fitted a new one this way round and it very quickly broke, adamant I had it wrong. This has to be a faulty part, once 
fitted it only ever operates in compression. Not only is this logically the correct way round but Moss (Europe and US) 
and the Leyland Parts Catalogue all show it this way round. Also John Twist says "The longer piece should go in 
there first" and shows it compressing before refitting it at 0.55 here. Tim says he paid $43(US) for this part, in which 
case he was robbed as they are only £8/$12 at Moss, even less elsewhere.  

  

The component parts of the pencil (BHA 5041):  
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April 2019: Discovered the horn was only sounding when depressed at a particular point, so an opportunity to 
dismantle this type. Three screws through the grey part and springs into bosses in the rubber cover.  

  

Brass contact on the rubber part and copper on the grey part pretty manky after 45 years.  
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The brass contact can also be unscrewed, note the location ribs in the rubber.  

  

Cleaned up with fine wire wool and reassembled, horn sounds all the way round now.  
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Twin-stalk models to the end of the 76 model year: There is a very small clearance between the indicator 
cancelling collar and the horn contact, Paul Bulley reports that his has broken in the past and been soldered back on, 
which has probably shortened it, and the horn sounds as the wheel is turned! Note this is with a Moto-Lita wheel so 
the contact has been 'adjusted' somewhat to suit.  

  

The horn contact is riveted to an extension of the stalk switch clamp plate (via an insulator). Both stalks use the same 
clamp plate, the indicator switch (on the right) being clamped to the column first, the wiper switch then being 
screwed to the clamp plate. Although the switches themselves are available this clamp plate and horn contact doesn't 
seem to be from various sources like Moss, MGOC and Sussex Classics. However someone on the V8 Register BB 
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said he got one from Mech-Spec in September 2008. Update September 2009: The remanufactured one by Moss 
USA below seems very similar to this.  

  

Paul Bulley found this which seems to be the correct item for that period, from English Parts in the USA. 
Surprisingly cheap at under 9 Dollars - till you look at the postage which is 13 Dollars even to the USA! Also 
available from Leacy in the UK, said to be for 1970 to 74 models, but it differs in detail to my 73. The Parts 
Catalogue quotes the same part numbers for V8 and 2-stalk RHD cars for both switches and a single clip. LHD cars 
have different switches and no clips are specified. This could be an error i.e. the LHD part was missed off the list, or 
it comes as part of the LHD switches and not separately, or the clip that is listed for RHD cars should have been listed 
for LHD also. Only having two holes i.e. for one stalk it looks like it will only be suitable for Mk2 single-stalk cars, 
not twin-stalk, which would need an additional clamp bracket for the other switch.  

  

Moss US shows a different version, which seems to be for the dual stalks as it has the offset holes for the two sets of 
fixing screws. It looks very similar to my V8 one above.  
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This is Michael Calandrino's 1974 (I think) US spec with a Mountney wheel. It shows a bracket with the offset holes, 
but horn contact is on the other side and also at a different angle to my (twin stalk) V8. It took me a while to realise 
that this is because LHD cars have the indicator switch on the left and the wiper/OD switch on the right!  

  

The Moto-Lita wheel on my 75 V8.  

  

And its connection arrangement. The wire coming out of the hub is 'permanently' attached to the back of the brass 
ring, but can be removed from the horn-push itself by undoing the nut securing the wire tag (to allow fitting of horn-
pushes with different logos). This horn-push only has a single earthing/grounding spring, which means if you look 
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carefully it sits very slightly offset in the hole in the hub. There is no arrangement to make the logo sit square in the 
wheel, it has to be twisted manually to suit. The actual switch contacts are concealed, and unlike the factory wheel 
(which has screws) this wheel can only be opened up by prising the spire-clips off the plastic pegs - something which 
must be done with great care if the pegs are not to break. All a bit cheap.  

  

The pretty manky arrangement behind the Moto-Lita wheel. The slip-ring seems to be simply glued to the insulator 
which is glued to the back of the boss. This also clearly shows the single double-width clip which clamps to the 
column with the indicator switch, then the wiper switch is screwed to the clip.  
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Top of the horn, adjuster screw arrowed  

  

Internals of the upper part. When the coils are energised they attract the iron disc to move the diaphragm. The 
operating pin is bearing on the operating lever, which has the moving contact attached to it. There is a piece of 
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insulating material on top of the lever in this horn to fully isolate the electrical circuit from the casing. The pin pushes 
the operating lever, with its moving contact, away from the fixed contact to break the circuit and release the 
diaphragm. That allows the contacts to close again, repeating the cycle. This half of the casing is steel to form an 
efficient magnetic circuit with the coil armatures and diaphragm.  

  

The 'crinkle' in the diaphragm has the effect of making it 'snap' between the operated and released positions (like a 
'pop-o-matic dice shaker'), which greatly amplifies the sound the horn makes. This half of the casing is alloy.  

  

Gauges Schematic 
Early system   Late system  

Hover over a wire to confirm the colour 
Early system - internally stabilised:  
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Note: The gauge earth is required for its correct functioning as well as for its illumination.  

Late system - external stabiliser module: 

Oil and temp gauges only applicable where electric units are fitted in place of capillary units. 

  

Notes:  
� For the first year of the North American padded dash and electric oil and temp gauges (Mk2, 1967) instead 

of a light-green/green wire coming from the instrument voltage stabiliser to the first gauge (fuel) it is 
shown as a green wire. This wire then daisy-chains to the oil gauge as a light-green/green, then daisy-
chains from there to the temp gauge as a green again. After this first year the schematics are as above i.e. 
only the fuel and electric temp gauges are fed from the stabiliser, the oil gauge is fed direct. Apart from the 
different wire colour the oil gauge being fed from the stabiliser could have been required if a non-
stabilising sender had been used for just that year, but the Parts Catalogue doesn't show that. Certainly the 
later sender was an industry-standard device which included its own stabilisation function as well as 
pressure transducer. Therefore it either was connected to the stabiliser, erroneously, or it is an error on the 
schematic. With two separate stabilisation circuits in series I would expect the oil gauge to read low, 
meaning that perhaps it is just a schematic error.  

� North America reverted to a capillary oil gauge in 1972 for the remainder of production.  
� UK always had a capillary oil gauge, and the temp gauge only became electric in 1977.  

Speedo Repair  
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Anthony Rhodes has produced a very useful document 'Repairing Jaeger and Smiths Speedometers' as typically used 
in MGBs. This is the 2002 version (there is also a 2000), one source of which indicates there is a 2004 version in the 
pipeline. However as I only came across that reference in 2014 it seems that it was never produced for some reason. It 
also does not go into much detail on the odometers, hence this page, which should be read in conjunction with his 
document.  

Speedy Cables is often mentioned as a source of speedo repairs, but there have been complaints of these taking 
several weeks. 
JDO Instruments offers a 48 hour turn round which has been verified by members of the MGOC MGB Technical 
forum.  

Removing the mechanism from the case 
How the odometers work 
Changing the mileage reading 
Reassembly to the case 
What was wrong with Bee's trip? 

Removing the mechanism from the case  

The bezel has six (on the 4" instruments) tabs that fit 
over a flange around the case. There are six 
corresponding cut-outs (arrowed) in the flange, so the 
bezel needs to be twisted round until the tabs line-up 
with the cut-outs. If it's never been off before it will 
probably be stuck fast, but try first. Lever each of the 
tabs back a little at a time then try twisting, until it 
comes off. Only bend back the tabs the minimum 
amount, or it will distort the side of the bezel and be 
visible when fitted. The only seal is between the bezel 
and the glass, so it shouldn't be that making it difficult 
to remove. The glass should be stuck to the bezel seal 
so come away with the bezel, the edge reflector may 
also come away or be left inside the case. In the latter 

case (ho ho) it should hook out easily enough.  

Getting the mechanism out of the case in two speedos I have is nothing like as simple as Rhodes describes. He 
says:  

"Remove the two screws on the back and, if necessary, the tiny screw holding the reset cable (TR2-4). 
Then press the reset shaft (TR2-4) into the case and then push the threaded end (where the speedometer 
cable attaches) inward."  

For a start on mine there is a roll-pin connecting the 
reset knob to the spindle that has to be pressed out, but 
more importantly the spindle still projects through the 
case by about 3/4", which is a lot more than he shows 
for Triumph speedos. It doesn't push up into the case 
more than a fraction, and that holds the lower part of the 
mechanism back in the case, and only the top tilts 
forwards. This means the threaded boss for the cable 
tilts, which jams in the hole in the back of the case, 
even if the rubber gasket is pushed out of the way. The 
dial also tilts, and the lower edge of that fouls the lower 
half of the case. You need to remove the pointer then 
the dial in order to get the guts out, but as Rhodes says 
MG pointers are tighter on the spindles than Triumph 

speedos! He gives a method that works easily enough once the mechanism is out, but that's no help at this stage. 
The only way I have been able to do it - being nervous about levering on the pointer too much in case it 
damaged it or the spindle - is by removing the screws from the face, inverting the speedo so that the dial drops 
down onto the back of the pointer, then as the mechanism starts tilting in the case, ease the lower edge of the 
dial over the edge of the case. There is no clearance, so even this method requires some force, raising the 
possibility of damage to dial, pointer or spindle. The first one I did came out that way, but when trying to 
reverse the process to put it back in the case, the pointer pinged off! I was sure I had broken the spindle, but 
fortunately it had only become detached, and refitting it in the correct place was easy enough. You will probably 
need to push the gasket out of the screw holes so that it comes out with the mechanism, as getting that off the 
threaded input boss while the mechanism is half way out isn't easy. 
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The 
second 
time 
I 
opened 
up 
Bee's 
I 
didn't 
want 
to 
force 
it, 

so extended the hole that the reset spindle protrudes through into a slot, and that gave just enough forwards 
movement of the mechanism so the dial cleared the case while still attached to the frame. I cut it roughly with a 
pair of tin-snips with the mechanism still fitted, then cleaned it up after removal. This allows just enough 
additional forward movement for the dial to clear the edge of the case while still screwed to the mechanism. The 
felt washer still covers the extended hole, but you could always fit a bigger piece.  

Once out of the case his description of removing the pointer: "Remove the pointer by gently turning the drag 
cup until the pointer is at 60 mph. Then gently hold the drag cup in place. Hold the pointer by the hub and pull 
and twist the pointer until it pops free of the spindle" did work for me. Then removing the dial exposes all the 
works.  

Almost immediately I could see exactly what was 
wrong - the pawl and gear that advances the mileage 
one step at a time weren't engaged. The gear (A) was 
way out of line with the pawl (B), because the shaft on 
which it sits was partially withdrawn. I pushed it back 
which got everything working again, but very little 
pressure was needed to push it out again, so I had no 
confidence they would stay engaged. There are two split 
plastic locking clips (C and E) sitting in grooves in the 
shaft, each side of the frame. The outer one was very 
firm, but the inner one came out of its groove (D) all 
too easily. Could be the clip, or the shaft, but I didn't 
feel like sending off for bits yet. I reckoned if I could 
fashion a clip that hooked onto the frame and pressed 
lightly on the end of the errant shaft, that would hold it 
in place.  

At first I thought about a springy strip, but settled for 
spring wire, and half an hour or so of careful tweaking 
seemed to do the job, and driving with a drill sent the 
wheels merrily round.  

How the odometers work  

All Rhodes describes is how motion gets from the input shaft to the odo. The input shaft has a worm gear, with 
a cog engaged with it. He says the cog can have 22, 25 or 32 teeth but doesn't explain why. It will determine 
how many movements of the pawl occur for each turn of the speedo cable, but it's only part of how many turns 
of the input cable are required to advance the odometers one mile. In order for the worm and cog to mesh 
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correctly either the worm tooth pitch will have to vary with the cog pitch if the cog diameter stays the same i.e. 
both components change, or if the pitches stay the same the cog will be of different diameters and even though 
the worm will be the same the cog's shaft will have to be closer to or further away from the worm which means 
a major difference in the frame. 

The cog is on a shaft with an offset pin at the other end, 
to which is attached the pawl (A). This offset pin and 
other features means that the pawl is pulled back and 
pushed forwards once for each full turn of the cog, and 
it is the push that advances the blue gear (B) on the odo 
one tooth. No matter which way the input shaft turns 
the pawl goes back and fore just the same, so 
irrespective of whether the car is going backwards or 
forwards, this mechanism means that the odometer will 
only go forwards, contrary to what Stephen King would 
have us believe in that a car going backwards will make 
the mileage reduce (let alone reverse the ravages of time 
and miles ...). There is no spring pulling the pawl down 

onto the blue gear as you might expect, indeed there seems to be a finger sticking out which looks like it is 
exactly for that. But even though the pawl is below the blue gear, and if you pull the pawl away from the blue 
gear, as soon as the pawl starts moving forwards it moves smartly onto the blue gear and engages with it. 
However, the forces that cause the pawl to move down onto the blue gear when the car is travelling forwards, 
also cause to it lift away from the blue gear when the car is travelling backwards, so in fact the odo won't move 
at all when the car is going backwards. The blue gear is keyed onto the main odo shaft, which goes freely 
through all the wheels, and is keyed into the black gear (D) at the opposite end. A three-legged spring presses 
the blue gear against a yellow component (C) that is keyed to the frame. The blue and yellow parts have 
serrations on their adjacent sides which acts as a positive friction grip. This is easily defeated by the action of 
the pawl on the blue gear, but prevents vibration from moving it independently of the pawl.  

The number of teeth on the blue gear determines (for a given worm 
and cog) how many movements of the pawl are required to advance 
the odos one mile. That causes a variation in the size of the blue gear, 
but because the pawl can take up any position it can cope with any 
size of gear, so the blue gear is potentially the only component that 
needs to change to get different rates of odometer movement i.e. 
different numbers of turns per mile, as indicated by the coding on the 
dial. This speedo for example takes 1280 turns to advance the odos 
one mile.  

For each turn of the blue gear, the black gear at the other end of the main odo turns once, and this advances the 
units wheel of the main odo by one digit. At the same time movement of the black gear goes via an intermediate 
gear and turns the tenths wheel of the trip odo via another black gear, which moves that one full turn for each 
turn of the main odo blue and black gears. The black gear on the trip odo has a similar friction arrangement to 
the tenths wheel as that between the blue and yellow parts of the main odo, which means in the normal course of 
events movement is transmitted from the gear to the tenths wheel of the trip odo.  

As to how movement is transmitted from one wheel to 
the next, it's much easier to look at the trip odo as the 
gears on that are external. Incidentally, it is because the 
gears are internal on the main odo that makes it so hard 
to alter the reading, far harder than modern electronic 
odometers! Each wheel, on the side adjacent to the 
succeeding wheel (the 'up' side), has a single slot in its 
edge (A). This slot passes under the gear when the 
wheel changes from 9 back to 0 and advances the next 
wheel. At all other positions the only way the gear and 
the wheel fit together, is when one of the missing teeth 
(C) on a gear is facing the edge of the preceding wheel. 
The other side of the gear has teeth all the way round 
(D), as does the mating face of the next wheel up in the 
sequence (B). This means that each wheel turns 
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independently of the next gear up except when it is 
changing from 9 back to 0, and it always moves in unison with the next wheel down when that is changing from 
9 back to 0.  

As the lowest wheel turns, a spring is pushing them all together, and friction is trying to turn all the wheels 
together, and each wheel is trying to turn its preceding gear. But because the 'up' side of each wheel only has 
one tooth slot in its circumference, the next gear up cannot turn, hence the next wheel up cannot turn. It is only 
when the digits are changing from 9 back to 0 that the single tooth slot on the 'up' side of a wheel comes round 
to the next gear up. The friction that is trying to turn all the wheels and gears pushes the next full gear tooth into 
the slot, and as the slot moves under the gear the gear turns two teeth, which advances the next wheel up by one 
digit. By that time the slot in the preceding wheel has passed, so the next missing tooth on the gear wheel rides 
on the outside of the wheel, until 9 comes round again.  

Both main and trip odos operate in the same way, but 
the trip has the additional complication of being 
resettable. This also has a keyed shaft, turned by the 
reset shaft that protrudes from the bottom of the dash. 
Each odo wheel consists of two parts - the outer with 
the digits, and an inner. It is the inner that is keyed to 
the shaft, and that rotates freely inside the outer.  

The inner has a finger (A) that lies inside the outer, 
which has a protrusion (B) at one point, and these two 
act as a ratchet. As the outers turn (anti-clockwise in 
this image) with increasing miles, this protrusion flicks 
past the end of the finger. But when the reset spindle is 
turned, all the inners turn together, again anti-clockwise 
relative to the outers. So now as the finger on each inner 
reaches the protrusion on its outer, it locks against the 
protrusion, and turns its outer at the same rate. 
Eventually all the fingers have locked against the 
protrusions, and all the outers are turning together. This 
goes against what is described above for normal 
movement, but under reset conditions the wheels are 
forced round which pushes the gears out of the way, 
lifting the pin up against the lever springs. At this time 
all the digits should be in line, and one keeps turning 

the reset spindle until all zeros are shown in the slot in the dial.  

When zeros are displayed in the dial aperture a pawl 
(A) on the frame drops into a slot (B) on the disc 
(shown here above its normal position) adjacent to the 
hundreds wheel which is also keyed to the shaft and 
rotates during reset. This makes it harder (but not 
impossible) to turn the wheels any further, which helps 
the user stop at zero and not wind it past and have to go 
all the way round again. Note that this disc has the boss 
protruding more on one side, and that side goes against 
the frame.  

While the reset shaft is turning the tenths wheel it's 
driving gear cannot turn as that is locked to the main 
odo, and the normal friction created by the serrations 
between the driving gear (A) and the ribs on the tenths 
wheel (B) is overcome to allow the tenths wheel to turn 
independently of the black gear.  
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Changing the mileage reading  

With the mechanism out of the case I wanted to change the mileage reading of the main odo, in order to retain 
that from Bee's original. Very little info on this part in Rhodes, except to say all the bits have to be withdrawn 
from the frame and reassembled by hand, as short of driving the mechanism for the required 30k or so that is the 
only way to do it. Warnings in Rhodes of a fine coil spring that pings across the room at the slightest 
provocation in mind, I eased out the shaft which still leaves everything else in place between the side-walls of 
the frame, then gradually eased those parts towards the edge of the frame. When the centre hole just came into 
view, I used a thin stiff wire to push through all the components, so I could withdraw them all keeping them in 
the correct order, and more importantly avoid losing any parts. 

Now I can separate all the components - 25! - laying 
them out in the correct order ready for reassembly to the 
required mileage, which is an extremely fiddly process. 
Each decade consists of the numbered wheel (A), a gear 
(C) which fits between adjacent wheels, and a carrier 
(B) to hold the gear in position. Incidentally the carrier 
can be either metal on earlier odos e.g. 68 to 73 MGB A 
suffix, or plastic on later e.g. 74 MGB BS suffix. Each 
wheel has a cavity both sides, the one adjacent to the 
preceding decade has teeth all the way round, and the 
other is smooth all the way round except for one 
position where it will accept a tooth, similar to the trip 
odo. The carrier has a slot to hold the gear, and a finger 

which engages in a slot in the frame, which holds the gear in the correct position between the wheels. As in the 
trip odo the gear has to be fitted the right way round so that the 'all tooth' side goes into the succeeding wheel, 
but in such a position that when any digit is square in the aperture in the dial, one of the missing teeth is facing 
the edge of the preceding wheel. It is only like this that the preceding wheel will fit over the gear. On the 'all 
teeth' side there are two teeth per digit, so it's also possible to get a wheel showing half one digit and half the 
next through the aperture in the dial - obviously incorrect.  

So it is 'simply' a matter of sliding each wheel and each gear carrier onto a shaft one at a time, with the gear slot 
uppermost to prevent the gear falling out, installing the gear in the carrier the right way round, with a missing 
tooth facing upwards, the digit in the correct position i.e. not half and half, and the fingers on the carriers all 
pointing in the same direction!  

It took me several goes getting each wheel, carrier and 
gear correctly aligned. I'd work along the row, only to 
find that by the end one of the preceding ones had 
moved out of line somehow. Finally I added the spring 
locator (H), spring (G), stepped washer (F - with the 
step facing the spring) and locking clip (E) over the end 
of the wire, and replaced the shaft with a thin stiff wire, 
keeping the wheels and black gear pressed together so 
nothing could slip out of place. I compressed the spring 
while inserting the whole assembly between the sides of 
the frame as far as the wire would allow - which is 
further than the shaft would allow, then withdrew the 

wire, and carefully pushed the parts further between the frame sides until I could just see the hole through the 
middle, and reinserted the wire. Between withdrawing and reinserting the wire is the tricky time, as everything 
could ping out. With the wire back in everything is safely retained, can be eased fully into position ready to 
withdraw the wire and reinsert the shaft. The shaft has a keyway but it only engages with the blue gear outside 
the frame, and the black gear at the opposite end. I'll leave it up to you as to whether you fit the locking clip 
(shown already fitted to shaft A), 3-legged spring (B), blue gear (C) and yellow component (D) to the shaft first 
then insert that from the pawl end as I did, or the other way round fitting them last. The final step is to get the 
fingers in the gear carriers in the slot in the frame. The later plastic ones will probably be easier in this respect 
as they are flexible, with the metal ones you will have to locate them before the shaft is fully in position. Note 
that the spring locator (H) fits round behind the 10k wheel and over the finger on that gear carrier. This 
centralises that end of the spring, with the stepped washer centralising the other end.  

It was only when I'd done that, that I realised I'd set the mileage exactly, when really I needed to set it back a 
few miles, and turn it manually to check all was well before putting it back in the case and in the car. A pal had 
the lateral idea of driving the car with the old speedo for a few more miles, then turning the new one on 
manually to match. But given the salt on the roads impatience got the better of me, so I took it apart again! I 
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wanted to achieve 60515, which was relatively convenient as I could set it to 60498 or so, then I'd only have to 
wind it forwards 17 miles, and could at least check the first three wheels. As it can only be put back together 
with the gears in the right place, and as long as I ended up with all digits in line, the others should be fine. So 
that was done, and by turning the blue gear by hand rather than relying on the pawl I was able to advance it 
pretty quickly, and all was well with both main and trip odos.  

Reassembly to the case  

When you are finished refit the gasket to the case, and 
put the mechanism back in the case without dial or 
pointer. Fit the dial, then the pointer. There is a mark on 
the dial (line on MGB, spot on Triumph apparently) just 
below the zero, and this is the zero mph datum mark for 
the pointer. Fit the pointer over this mark, then depress 
the stop (it will go straight into the dial against spring 
pressure) and move the pointer past it. How accurate 
this datum is I didn't know, particularly as the small 
amount of friction between the pointer spindle and its 
bearings means that the pointer is stable either side of 
the mark to a certain extent. Rhodes describes a very 
complicated way of checking the calibration, but all I 
did when I accidentally pinged the pointer off when 
refitting the mechanism to the case with dial and pointer 

already fitted, was to raise one rear wheel, run the engine at 1667rpm (for my 4-synch) in straight top, and 
popped the pointer back on directly over the 30mph mark! I subsequently checked it against road-side speed 
indicators, and it was spot-on, maybe I was just lucky. The tachometer is easy to check against an external 
device, of course. A slightly lower rpm - say 1620 - will give about a 1mph over-read at 30mph for both 3-
synch and 4-synch boxes. A sat-nav will probably also give you a true speed reading to check the speedo 
against. This time having already fitted the pointer using the datum, I checked it the same way as previously. It 
came out either spot-on, or maybe under-reading by a fraction, but I'll leave it as it is until I get the chance to 
check it against a roadside sign or someone else's sat-nav. 

There is some kind of seal between the glass and the bezel (bezel seal), completely hardened and cracked on 
both speedos, as well as a square-section O-ring between the case and the dashboard (dash seal). The only two 
places I have found that stock seals such as these in the UK are Holden and AES.  

As far as the bezel seals go Holden don't list them. AES 
list a flat seal for an 88mm gauge but not for other 
sizes. They do list a sponge cord seal which you cut to 
length, in 3mm and 4mm thicknesses, 4mm being 
recommended for 'larger' gauges. However MGB 'half 
Vee' bezels have a triangular profile facing the glass. 
The inner edge of the bezel (B) rests right on the glass, 
but at the outer edge (C) there is about 7mm of depth 
available. The diameter of the glass is such that it fits 
inside the case, except that it rests on the 'reflector 
ring' (a pressed metal ring that is black on the front and 
white on the black, which reflects light from the internal 
bulb onto the dial). This means that the edge of the 
glass (A) is less than half-way between the inner and 
outer edges of the bezel. Even the 4mm sponge cord 

would just sit loosely in the gap between the edge of the glass and the outer edge of the bezel, I can't see how it 
would be compressed to form a seal. If it were glued close to the inner edge of the bezel, such that it was under 
the glass, then it would form a seal, but because of the slope of the bezel from the inner to the outer edges there 
would be significant pressure trying to push the seal towards the outer edge, and out from under the glass, and I 
can't see it staying in place.  

AES also have a 4" under bezel seal, which I'm 
assuming goes between the glass and the bezel. This 
looks to be round profile like the cord seal, but without 
knowing the diameter or thickness this may be no better 
than the cord seal. If it sat just inside the outer edge of 
the bezel it would be useless. If it sat just outside the 
inner edge, then initially it would be far too thick to 
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allow the tabs on the bezel to fit over the case rim, 
unless in the process of fitting it was squeezed down the slope of the bezel towards the outer edge of the glass. 
I've seen a statement that the original bezel seal is a dum-dum type of substance i.e. a kind of non-setting 
mastic. There are many mastic/butyl strip/bead products around, but most end up being £15 for 8 metres which 
is a daft prospect for a couple of gauges. A possibility is this Black Tack at £5 although at 19mm wide it would 
need cutting into narrower strips.  

For O-ring dash seals Holden list 100mm (4"), 80mm and 52mm (2"). AES sell 4" square section and 2" square 
section but not the 80mm as far as I can see.  

What was wrong with Bee's trip?  

Flushed with success, and with no prospect of taking Bee out for an extended test of the odometers now we 
have salt on the roads, curiosity got the better of me in terms of wanting to find out what was wrong with Bee's 
trip. Using the slot I had cut previously I got the mechanism out quite easily, with pointer and dial in place. That 
allowed me to remove the pointer by turning the cup to 60 mph and twisting and pulling as with the 'new' 
speedo, and remove the dial. 

Remove the felt washer (F), copper washer (E), steel 
washer (D) and spring (C) from the reset spindle. 
Remove the circlip (B) from the spindle just above 
where it goes through the lower part of the frame 
without losing it. Slide the shaft down and out of the 
yellow plastic gear (A), which will fall free.  

Remove the gears (C) and pin (A) they turn on by 
lifting the pin up against pressure from the lever springs 
(B) above it and pulling forwards. Note that the left-
hand spring sits in a thinner section of the pin to locate 
it. Take the gears off and refit the pin to hold the 
springs away from the wheels. Withdraw the shaft from 
the reset spindle end. Ease the wheels forwards together 
with spring (D) at the tenths end, and the white disc (E) 
from the hundreds end, and out of the frame, being 
careful not to damage the pointer hair spring - you may 
have to lift the pin up a little to do this - or lose the coil 
spring.  

With the wheels separated you will see the inner part 
with the finger inside each of them. Insert the shaft into 
a wheel, lining up the keyway. Turn the shaft and the 
inner part should rotate very easily inside the outer part, 
at least until the reset finger locks against the 
protrusion. Test each of the wheels this way, and this is 
when I think I discovered the problem with Bee's trip.  

The tenths wheel was very free, the hundreds a little stiff, but the units and tens were both quite stiff. As the 
problem usually occurred when changing a units or tens, I reckon the stiffness was preventing those wheels 
from trying to turn with the normal friction between the wheels, which was preventing the gear from going into 
the single slot in the tenths wheel and so moving the succeeding wheel. As to why it was stiff, I had noticed oil 
around the hair spring, and between the two parts of each trip wheel where one rotates inside the other. So is it 
possible the oil has caused the plastic to swell in some way? The white digits particularly on the trip odo are 
also discoloured to varying degrees, could that be from oil?  

As to why oil should be so visible, many years ago I had a flicking pointer, but rather than the rapid flicking that 
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indicates a problem with the cable it was only occurring as the tenths wheel on the trip odo moved. Taking the 
speedo out of the dash and testing the input shaft it did feel stiff, so I put a drop of oil on it, which freed it up, 
and after that the pointer was steady. Now people do say that too much grease in the cable can work its way up 
into the speedo and clog the works. But I did only use a drop of light machine oil, and looking at the back of the 
spinning magnet and cup there is no oil there, or on the frame round it, so I don't really understand how it could 
have appeared on the trip wheels from that source. And to be fair the odo digits have always been stained to 
some extent.  

Cleaning the oil from the two halves of each wheel 
made no difference - not even making them stiffer. I 
pondered how I might free them up a bit, and eventually 
settled on putting each inner in turn on the shaft, where 
it is keyed, then putting the shaft in my drill-driver. A 
strip of fine wet-and-dry folded round the boss that fits 
inside the outer, and a few moments running the drill 
was making them freer. After that it was just a matter of 
reassembling and testing. Rather than running the input 
shaft from a drill it's much easier to use one of the black 
gears on either the main or trip odos as a thumbwheel 
which advances things much faster, slowing down as 
the tens (in my case) was about to advance to see if 
there is any tendency to stick, and after a couple of 
hundred 'miles' all seems well.  

Tachometers  
 
Showing the external pickup on the 64 to 67 RVI tach and the routing of the wire from the coil (SW) towards the 
ignition switch (A3) for positive earth cars. For negative earth conversions the wire must be routed in the other 
direction undoing the knurled nut should allow the pickup to be dismantled and the wire reversed otherwise keeping 
the layout identical.  

  

However some variants have a short length of white in the pickup terminated with two bullets as shown here, labelled 
as being for a +ve earth MGB. Easy to reverse, but easy to get wrong as well as they don't seem to be marked, 
although having these connections reversed or the earlier continuous loop going through the pickup the wrong way 
won't harm the tach. Don't reverse the 12v and earth connections though, which may destroy the electronics. 12v 
supply spade is at top-right on the case back, the earth would be under one of the thumb-nuts securing the tach in the 
dash same as the other gauges. The gauge illumination bulb holder is shown bottom-right, and the insulated socket 
for the ignition warning lamp at top-left.  
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One of the metal parts of the pickup, and the nylon part that acts as a former for the wire, are detachable and may get 
lost. The Parts catalogue indicates these are 27H8215 for the 'Core', and 13H784 for the 'Loop-sleeve (nylon)'. 
Googling the first of those has a couple of suppliers describing it as a 'tachometer retaining strap', which doesn't seem 
to be the right thing, and they also give applicable dates from 64 to 76 and say it is also for the V8, both of which are 
clearly incorrect. But A-Head 4 Healeys converts that part number to 1S4150, which appears to be the complete 
assembly of metal and nylon parts, plus wire, washer and nut, at £22. Rimmer only has the first part, Moss both at 
£19 but without the washer and nut. (Image: A-Head 4 Healeys)  

  

The 68 to 72 RVI tach, with internal pickup, and male and female bullet connectors for the coil and ignition switch 
wires and the 12v spade in a cluster at the top. These seem to be smaller than the standard wiring bullets and 
connectors at 4.5mm as opposed to 5mm (Malc Gilliver). The pick-up 'in' wire from the ignition switch goes on the 
male bullet on the left, and the 'out' wire to the coil goes on the insulated female on the right. As before the earth wire 
goes under one of the knurled nuts securing the tach in the dash, the position for the gauge illumination lamp is on the 
left, and the insulated holder for the ignition warning lamp on the right. Photos: Peter Mayo  
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Another version this time from a 1968 North American padded dash (the 'unleaded fuel only' fuel gauge seems to be 
from a 1975 or later car) ...  
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... this time with earth wires going to a spade spot-welded to the tach case instead of under one of the knurled screws. 
This type only has the night-time illumination in the gauge. Photos: Bill Mason  

  

Internals of this type as posted on the MG BBS by Steve Church. 
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Chrome-bumper voltage-triggered RVC tach i.e. 73 and 74, with male bullet for white/black signal wire and 12v 
spade (green wire) close by. The earth will be a tag under one of the knurled nuts that fix it to the dash. Plain hole for 
the night-time bulb at the top, insulated hole for the ignition warning light at the bottom.  

  

Rubber bumper voltage-triggered RVC tach with male bullet for trigger wire and 12v spade close by as above, but 
this now has an earth spade on the back of the case. This type only has the position for the gauge illumination bulb 
holder, the ignition warning light is now in the binnacle.  
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RVI/RVC designation and reference number is positioned by the 'SMITHS' (arrow). The original polarity is also 
indicated (circled), probably on all chrome-bezel tachs, but not the 77 and later plastic tachs. This is an RVI 
2401/00B positive earth for 1964 to 1967 as used in all markets. Note that a PO may have changed the internal wiring 
to convert it to negative earth and not changed the legend on the face.  

  

This is an RVI 2430/00 negative earth for 68 to 72 as used in markets other than North America, but also used in 
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Canada for 1968.  

  

An RVC 2415/00AF (and hence negative earth) as used in markets other than North America, Sweden and Germany 
from 1973 to the end of chrome bumper production.  

  

An RVC RVC/1810/00/AF used on V8s, still carrying the polarity indication.  
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THE RVI 2430/00 NEGATIVE GROUND TACHOMETER 
by Herb Adler 5243 3409  

I recently had a need to check on the operation of one of these tachos, and luckily I had one disembowelled on the 
bench. This type of tacho has the internal toroidal transformer as the trigger sensor. Below are a picture of the circuit 
board, the circuit diagram and waveforms.  

   

Function: 
The circuit is what is called a monostable blocking oscillator. 
What this means is that there is only one stable state, no 
pulse, and until a trigger occurs the transistor Q1 is blocked 
from turning ON.  

This transistor, Q1, acts as a switch, i.e. it is either ON or 
OFF, as can be seen at waveform B, where Q1 turns ON and 
the voltage goes to 12V and then it turns OFF and the voltage 
goes to 0V. 
L1,2 &3 are windings on a toroidal (circular) transformer, the 
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plastic encased red thing with the white wire wrapped a 
couple of times around it. 
L1 is the current sensing/triggering winding, the heavy white wire, that has the ignition coil current passing through 
it.  

When the points close and current flows through the ignition coil, and L1, then a voltage is induced in L2 & 3. 
The L2 voltage is the control voltage for Q1, turning it ON, with a voltage, as shown in waveform C.  
Whilst this C voltage is present Q1 is ON. With Q1 ON current flows through the meter, giving a deflection/reading, 
and repetitive pulses are averaged by the mechanical inertia of the meter, which gives a "steady" reading, 
proportional to the engine revs. 
As current through a coil cannot change instantaneously there is a gradual build up of current and thus voltage, in L3, 
as shown by waveform A, creating an increasing magnetic field. Because there is a changing magnetic field, due to 
the increasing current, coil L2 has a current / voltage induced in it, which keeps Q1 turned ON. 
When the transformer’s core saturates, i.e. any more current will not produce any change in magnetic field, the 
voltage induced in L2 stops, and Q1 turns OFF. This action makes the transformer the main timing element. 
The energy stored in the core of the transformer is released as the big spike at the end of the pulse, as shown in 
waveform B. 
The 3R3 ohm resistor and the thermistor (temperature sensitive resistor) Th, are a temperature compensation network, 
to minimise the effects of temperature on the operation. 
The 2uF capacitor, I think, should absorb the 6V spike, seen well after the completion of the pulse cycle, and is the 
end of current flowing into the ignition coil, i.e. when the points open. The reason this 6V pulse is there, in my 
opinion, is that the capacitor, in my unit, is 30 plus years old and has ceased functioning. Removing it from the circuit 
made absolutely no difference, a test done for other reasons. 
The variable resistor of 50R ohms, is there to allow calibration of the readout to the engine revs, and it does this as 
the pulse width is determined by the relationship of the inductance of the transformer divided by the circuit 
resistance. A wider pulse gives a higher reading, as do more pulses, at higher revs.  

THE RVC TACHOMETER 

The following circuit diagram was derived by Herb Adler while he had his 2415 open on the bench, also a picture of 
his circuit board which is very similar to the RVI board in general appearance.  

   

The functioning is almost the same as with the RVI type, that is an incoming ignition pulse triggers a fixed-width 
pulse to the meter, and the faster the pulses come in the more pulses are sent to the meter each second. The effect of 
this is that the periods where the meter is NOT energised get shorter and shorter with increasing RPM. The meter 
cannot respond fast enough to indicate each on period and each off period, but instead displays an average voltage 
based on the length of the 'off' periods relative to the 'on' periods of the pulses it is receiving. So, as the RPM goes up, 
the meter indication goes up.  

Page 125 of 149

21 December 2019



Franz Hubl has a 2415/00AF tach which didn't work, and on opening it up he found a non-standard circuit board 
inside which wasn't fully connected and had a capacitor lying loose in the case, and asked if I could help.  

  

That circuit board was unknown to me, but from further research Franz found reference to it via Rick Astley's MGB 
Electrical Systems, page 154, where he refers to this document. Rick covers the original curved circuit board in some 
detail, but also shows the smaller rectangular board that Franz has, which was used in 1410 tachs for other markets 
and had been used to replace Franz's original by a PO ... who then apparently gave up on the job.  

Franz also found a replacement IC to the original (and NLA) TI MIC 2/C, which is the SAK215 available from many 
sources such as DatasheetCatalog.com, which may be a better bet in the event of a faulty IC rather than constructing 
the completely different circuit based on a 555 timer that Rick also covers.  

Testing a Tachometer  

The AC sine-wave as found on a typical domestic mains electricity supply  

  

The output of a typical conventional battery charger with full-wave rectification - 100 pulses per second at 50Hz, 120 
at 60Hz.  
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As above but with half-wave rectification, hence half the number of voltage pulses per second i.e. 50 at 50Hz, 60 at 
60Hz.  

  

Test-rig for the earlier RVI-type current pulse tachometer, used until 1973. A high-wattage 12v bulb could be used in 
place of the coil. Observe the correct polarity for your tachometer when connecting the battery to the 12v spade and 
the case. The wire has to pass the current through the pickup in the correct direction for the tachometer to register.  

  

Test-rig for the later RVC-type current pulse tachometer, used from 1973 on. A high-wattage 12v bulb could be used 
in place of the coil. Observe the correct polarity when connecting the battery to the 12v spade (+ve) and the case (-
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ve).  

  

Test results should be as follows:  

� On a 4-cylinder tach a full-wave charger should display 3000rpm with the UKs 50Hz AC supply 
(3600rpm at 60Hz). A half-wave charger should display 1500rpm (1800rpm - corrected following a 
comment from R G Everitt).  

� On a 6-cylinder tach a full-wave charger should display 2000rpm (2400rpm). A half-wave charger should 
display 1000rpm (1200rpm).  

� On an 8-cylinder tach a full-wave charger should display 1500rpm (1800rpm). A half-wave charger should 
display 750rpm (900rpm).  

Fuel Gauge Sender 

What's inside the tank: This is the sender used from March 1965 to the end of the 1976 model year that is attached to 
the tank with a locking-ring, although all the senders work on the same basic principle of a float arm moving a wiper 
contact across a winding as the fuel level rises and falls to vary the resistance. This change in resistance is used to 
alter the gauge reading.  

Float shown in the 'empty' position showing the upper and lower 'stops' for float arm movement. The screwdriver slot 
isn't for calibration as one may hope but is just cut into the end of the float arm where it comes through the plastic 
box which is one half of what locates the arm. The tabs of the upper and lower 'stops' do give some adjustment of the 
upper and lower extremities of movement of the float but they are designed to set the relative positions of the wiper to 
the ends of the resistance winding at the upper and lower extremities. You may be able to get a bit more travel of the 
float by adjusting these but go too far and you will allow the wiper to come off the end of the resistance winding 
which will cause the gauge to drop back past E. You can also bend the float arm up and down which will alter the 
relationship between fuel level and wiper position and hence gauge reading but unless you get it right first time is 
much more of a fiddle to calibrate the gauge than adjusting the gauge itself. As new senders seem to stop short of 
both E and F bending the float arm will result in being even more short of F if you adjust for E or vice-versa. Note 
also the notch at the top of the sender mounting plate, however this is not the main part that ensures correct 
orientation in the tank.  
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That is done by two offset tabs on the inside face of the mounting plate - seen here to the left of the yellow centre 
line, that engage in cut-outs in the tank.  

  

Showing the standard spade in an insulator for the green/black gauge wire, and the under-sized earth wire spade 
riveted directly to the base.  
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The other side again with the float shown in the 'empty' position showing the float arm going through the metal back-
plate and the end of the resistance winding coming out through an insulated plug and going to the back of the 
insulated spade terminal. Note the rubber ring on the float which in theory is to prevent the float rattling on the 
bottom of the tank with low fuel levels. However in practice the lower float arm stop further downward movement of 
the float quite some time before it reaches the bottom of the tank. On my cars this happens with somewhere between 
a half gallon and a gallon before they actually 'run out' i.e. the fuel level drops below the level of the pickup.  

  

Inside the plastic box, float in the upper or 'full' position. You can see the wiper attached to the float arm and the 
resistance wire wrapped around the former. Where the float arm comes through the metal back-plate it picks up a 
earth connection which it then applies to the resistance winding by the moving wiper. The resistance winding has a 
connection from its lower ('full' or low resistance) end to a stiff wire which goes through an insulator in the back-
plate to the insulated spade connection on the sender. This means that when the tank is full there is very little 
resistance in circuit, a relatively high current flows, and the fuel gauge reads full. As the level in the tank falls, the 
resistance increases, the current falls, and the gauge reading reduces. Clearly visible is the damage to the windings 
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probably caused by a poorly manufactured or adjusted wiper. This is the 'original' (or at least very old) unit off the 
roadster, but the 'original' and the first replacements to both roadster and V8 all failed in exactly the same way. The 
second replacements to both cars have (so far!) lasted much longer.  

  

Float shown in the 'empty' position. All of the resistance is now in circuit from the earth on the wiper to the terminal 
leading to the gauge, so minimal current, and minimal gauge reading. In both pictures you can clearly see the change 
in shape of the winding former about 1/3rd the way from F to E. The narrower width at the F end means the turns are 
shorter, so there is a relatively small change in resistance as the float starts to fall from F. When the former starts 
widening, the turns are getting longer, so the rate of change of resistance gets higher as the float falls further. Then 
there is a change from wide-spaced turns to close-spaced turns about half-way up this widening section, about 2/3rds 
the way from F to E. This increased number of turns also causes the resistance to increase rapidly as the float moves 
down, doubly so with the increasing length of the turns. The reason for these two changes in the rate at which the 
resistance increases as the fuel level drops, is partly because of the natural non-linearity of the thermal gauge and 
partly because the float moves in an arc, and is an attempt to compensate for those. However it's only partially 
successful. It's quite normal to see a slow fall from F to 1/2, then shortly after that it seems to drop like a stone 
towards 1/4, then thankfully slow again after that. Whether the modern 'solid state' senders are any different isn't 
known. Potentially (ho ho) they could be as the wiper passes over a series of contacts with resistances wired between 
them. Even to maintain the existing 'linearity' the resistance between each contact would have to vary in the same 
way that the winding resistance varies, so in theory they could have varied them in such a way as to give a linear 
movement at the gauge, but whether they did or not is another matter.  

  

Voltages and resistances needed to drive the gauge. Note the voltage is linear but the resistance isn't, almost certainly 
due to the positive temperature coefficient of the resistance wire inside the gauge, combined with the changing force 

Page 131 of 149

21 December 2019



needed to bend the bi-metal strip at different points along its movement. Also note that my voltage to show E is 
higher than normal as I've chosen to have about a gallon left at that point. But whilst the gauge clearly has factory 
(Smiths, not MG) calibration marks at E, half and F, at the end of the day it's what your sender characteristics are that 
determines what your gauge will show, and I have found three replacement senders out of four needed to gauge to be 
recalibrated, the first replacement for Vee showing significantly above E when I ran out.  

  

Early screw-fitted sender for the Jaeger undamped gauge Moss UK  

  

Screw-fitted sender for the early Smiths thermal gauge, only used for a few months. Note that on this sender the float 
arm swings across the back of the sender, whereas on all the other senders the float arm rises and falls in line with the 
sender. David Jackson was not able to get this type working correctly in a Heritage tank and had to use the earlier 
Jaeger sender with an electronic module. David Jackson  
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Current-stock version of the locking-ring type, with a plastic base and three terminals. The centre terminal is earthed 
with the black wire, and the green/black wire goes on the top terminal. The bottom terminal should be covered with a 
plastic sleeve and is unused as that is for a 'low fuel level' warning that the MGB does not have. Note that all three 
spades on this type of sender seem to be the same size, so the connector on the harness will need to be replaced, or an 
adapter made up. Moss UK  

 

The tank for this type of sender, with the fuel outlet (arrowed) just rearwards of the sender.  
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Current-stock sender for August 76-on for cars with the combined sender and pick-up. The centre terminal must be 
earthed to a point nearby with the provided wire as there is no earth wire in the harness of these cars. The original 
sender had a metal base and relied on earthing via the tank mounting, not possible with this plastic base. The harness 
wire goes on the top terminal, and as above the bottom terminal should be covered with a plastic sleeve. Moss UK  

   

Sender locking-ring. Three tapered sections (A) on the ring slot under turned-over lugs (B) on the tank. Originally 
Service Tool 18G1001 would have been used, but in the absence of that I've always done it by going round the three 
tabs (C) on the ring in turn bit by bit tapping carefully, turning the ring anti-clockwise to remove and clockwise to 
replace. If there is petrol in the vicinity you should be careful not to make a spark, perhaps by using non-ferrous tools, 
but you shouldn't be striking it that hard anyway. When removing turn the ring anti-clockwise far enough to align the 
three recesses in the ring (D) with lugs 'B' so the ring can be completely removed, reverse for refitting. When 
tightening tabs 'C' should stop short of lugs 'B'. All three tapered sections should be locked under their respective lugs 
or the sender will not seal.  
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Locking ring removal tool 18G1001. On the basis of that not difficult to fabricate one. I'm not sure why it needs a 
cut-out, much less an L-shaped one, surely one would disconnect the wires before undoing the locking ring?  

  

A couple of hours - first looking for something about the right size (plastic cap of aerosol contact adhesive) to act as a 
pattern, then for a suitable bit of metal (an off-cut from an exhaust trim that's been in a box of metal bits for years). 
Longitudinal cut so I can open it out to the right size (about 6cm), then three slots at 120 degree spacing (about 5mm 
square), and Bob's my uncle. Haven't used it anger as I don't want to break the seal until I need to. May need a couple 
of holes drilled through the outer end for a tommy-bar. I don't think that end will need welding up like the above as 
it's pretty hard metal and needed quite a bit of effort with two pairs of pliers to open up.  
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Fuel Gauge Calibration 

This is for the Smiths thermal gauges used after October 1964, for detail on the earlier Jaeger gauges see Barney 
Gaylord's site.  

Rear of the gauge (right way up) showing the slotted plates through the holes in the case. This is a old, spare gauge 
hence the scabby appearance. I used this when first testing my ideas for calibration, before I realised how easily 
damaged the slots were. Note that it is not required to open up the gauge for calibration, it is done from the back.  

  

Rear of the mechanism out of the gauge, again showing the slots.  
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Front of the mechanism showing the 'F' slotted plate with the 'screwdriver' slot in the middle, the pivot at the top, and 
the limit stops at the bottom. As you can see adjustment is almost more of a case of pulling the slot towards the 
terminal post, or pushing it away, rather than turning it on its own axis as one does a screw.  

  

Front of the mechanism showing the 'E' slotted plate with the 'screwdriver' slot in the middle, the pivot at the bottom, 
and the limit stops at the top. Note the heater winding is wound on just one half of the 'U' that is the bimetal strip. 
This is the ambient temperature compensation mechanism. Because one end of the 'U' is attached to the base and the 
other to the pointer, any ambient temperature changes cause the 'U' to bend equally in both halves of the 'U', so 
effectively the two ends stay in the same position relative to each other, and the pointer does not move. But when a 
current is applied to the heating coil, only one half of the 'U' is heated, the ends of the 'U' move relative to each other, 
and this causes the pointer to move. I only discovered this when heating the whole of the gauge to see how much 
ambient temperature changes affected it as I was of the opinion that the temperature compensation was done in the 
stabiliser. I was initially surprised to see no movement of the pointer, but then realised the significance of the 'U' 
shape of the bi-metal strip. Confirmed by laying a pencil soldering iron across first the unwound section, then the 
wound section, on the unwound section it caused the pointer to move backwards, whereas on the wound section it 
caused the pointer to move forwards as one would expect.  
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Showing the E plate fully adjusted to the left.  

  

Showing the E plate fully adjusted to the right. Note the gauge is not powered, and just goes to show how much 
pointer movement is affected by a small movement of these adjustment plates.  
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Gauge unpowered, showing the 'cold' gap (A) between the ends of the bi-metal strip.  

  

Gauge fully powered, showing the larger 'hot' gap (B) between the ends of the bi-metal strip. Note how the relatively 
small increase in gap causes full-scale pointer movement.  
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Gauge identification Updated and table added December 2008  

There were at least eight part numbers for fuel gauges for different markets and years, and at least eleven different 
reference numbers, some of which share the same part number of course. Whilst for some it will be obvious which 
era and market they are for e.g. those emblazoned 'Unleaded Fuel Only' for North America and Japan at various 
times, and those with the plastic bezel from September 1976 onwards, others may have internal differences which 
affect calibration according to which tank and sender they are used with. From the beginning of MBG production to 
October 64 unstabilised Jaeger gauges (FG2530/63) were used, and from but even this seems to have had a Smiths 
variant (FG2530/70). The gauge below is a BHA4736 with reference number (partially concealed under the front part 
of the face, circled) BF2226/00. BF2223/00 used the same part number from November 67 for all markets, the 
change to BF2226/00 occurring around 1972. This gauge was used up to September 76 for UK cars, ending earlier as 
engines for other markets gained catalysts and the gauges (a labels at the filler) highlighted that only unleaded fuel 
should be used.  

  

Later gauges from September 76 on with the upwards pointer have the identification number behind the lower part of 
the dial, as in this example of a temp gauge:  
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As far as I have been able to ascertain these are the various fuel gauges and senders used over the years for each 
market:  

Part No. 
Reference 
No. 

Chassis numbers Dates Notes Sender Notes 

BHA4214E FG2530/63 101 
47712- 
48767 

May 
62 

Oct 
64 

Jaeger, magnetic, externally 
lit 

BHA4292 Screws to tank 

BHA4381E FG2530/70 
47712- 
48767 

56742 Oct 64 
Mar 
65 

Smiths, thermal, exposed 
pointer, 
externally lit 

BHA4471E Screws to tank 

BHA4470 BF2300/02 56743 138400 
Mar 
65 

Nov 
67 

Smiths, thermal, internally 
lit 

ARA966/ 
AHU1027 

Locking-ring to 
tank 

BHA4736 BF2223/00 138401 153877 
Nov 
67 

Aug 
68 

Shrouded pointer, Canada 
ARA966/ 
AHU1027 

Locking-ring to 
tank 

BHA4736 
BF2223/00 
BF2226/00 

138401 415000 
Nov 
67 

Sep 
76 

UK 
ARA966/ 
AHU1027 

Locking-ring to 
tank 

BHA4865 Note 1 138401 258000 
Nov 
67 

Aug 
71 

USA, Sweden, Germany 
ARA966/ 
AHU1027 

Locking-ring to 
tank 

BHA4865 Note 1 153878 187840 
Aug 
68 

Sep 
69 

Canada 
ARA966/ 
AHU1027 

Locking-ring to 
tank 

BHA4736 
BF2223/00 
BF2226/00 

187841 415000 Sep 69 
Sep 
76 

Canada 
ARA966/ 
AHU1027 

Locking-ring to 
tank 

BHA4736 
BF2223/00 
BF2226/00 

258001 382134 
Aug 
71 

Jun 75 North America 
ARA966/ 
AHU1027 

Locking-ring to 
tank 

BHA4736 
BF2223/00 
BF2226/00 

258001 415000 
Aug 
71 

Sep 
76 

Sweden, Germany 
ARA966/ 
AHU1027 

Locking-ring to 
tank 

BF2223/00 Dec ARA966/ Locking-ring to 
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Note 1: The Parts Catalogue indicates changes in part numbers for all cars at November 67 with the Mk2, and 
also at August 69 (Canada) or August 71 (USA, Sweden and Germany) when they reverted to the metal dash 
part number again. However one source of a 1970 USA fuel gauge shows it has the same reference number as 
the metal dash cars, so what this first part number change represents is not known. Because the sender didn't 
change the electrical characteristics of the gauge won't have changed, so any of the gauges for that sender could 
be used if visually acceptable. 
Updated July 2009: However the voltage stabiliser changed at the same time as the gauges, and it seems that 
with the wrong mix of gauge and stabiliser the fuel gauge at least gives incorrect readings. Mk1 cars used part 
number 27H 7819, Mk2 cars used BHA 4602. 
Note 2: Clausager indicates LHD cars got different gauges with the new plastic dash of September 76, and the 
part numbers in the Catalogue do change. However he has two photographs of the North American plastic dash 
- one with chrome bezelled instruments and a 120mph speedo, and the other with plastic bezelled instruments 
and an 85mph speedo, the 85 mph speedo only arriving with the 1980 models in June 79. If his photos are 
'correct' then all the LHD instruments must have changed again after the start of the 77 model year, possibly at 
the start of the 80 model year when the speedo changed, but the Parts Catalogue doesn't reflect this (by then it 
doesn't show the late change to the 85mph speedo either). One source of an early Californian 'Unleaded Fuel 
Only' gauge indicates it has the same reference number as the later gauges, so again the reason for the part 
number change is not known. Because the sender changed in September 76 it's possible it's characteristics 
changed, which may well need a different gauge from the earlier sender, but that would have been the case for 
the 77 model year chrome bezel gauges as well as the 80 model year plastic bezel! All very confusing. 
Note 3: GTs got the sender with integral outlet from chassis number 412301, the roadster from 415001, 
however both were August/September 1976. 

Instrument Voltage Stabiliser  

A Mk1 stabiliser, all male spades, and no calibration screw. Green goes to the B(attery) terminal and light-
green/green to the I(nstruments) terminal. The E terminal goes to a case rivet and hence earth through the mounting 
tab. Note the stabiliser needs to be mounted above the fixing screw.  

BHA4736 BF2226/00 101 2903 72 Jul 76 All V8 AHU1027 tank 

BHA4736 
BF2223/00 
BF2226/00 

258001 386267 Jun 75 
Sep 
75 

North America except 
California 

ARA966/ 
AHU1027 

Locking-ring to 
tank 

BHA5432 Note 2 382135 415000 Jun 75 
Sep 
76 

California, 'Unleaded Fuel 
Only' 

ARA966/ 
AHU1027 

Locking-ring to 
tank 

BHA5432 Note 2 386601 415000 Sep 75 
Sep 
76 

Rest of USA, 'Unleaded 
Fuel Only' 

ARA966/ 
AHU1027 

Locking-ring to 
tank 

AAU3032 BF2239/00 415001 523002 Sep 76 On UK 
11H5062/ 
ADU3218 

Integral outlet 
pipe 
Note 3 

AAU3032 BF2239/00 415001 443980 Sep 76 
Sep 
77 

Japan 
11H5062/ 
ADU3218 

Integral outlet 
pipe 
Note 3 

AAU3031 BF2239/01 415001 523002 Sep 76 On 
Rest Of World (not Japan), 
'Unleaded Fuel Only' 

11H5062/ 
ADU3218 

Integral outlet 
pipe 

AAU3031 BF2239/01 443981 523002 Sep 77 On Japan, 'Unleaded Fuel Only' 
11H5062/ 
ADU3218 

Integral outlet 
pipe 
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An electronic version compatible with the Mk1 wiring, and mounted above the fixing screw. This still has the 'Top' 
and arrow markings, but the printed circuitry can seen through the insulating piece the spades are mounted on. No 
calibration screw.  

  

An electronic version compatible with Mk2 wiring, and mounted below the fixing screw. Still with 'TOP' and arrow 
markings, but the printed circuitry even clearer. Again no calibration screw.  

  

Yet another version from some sources, this time with one male and one female spade on each terminal. As there 
only ever seems to be two wires going to the stabiliser, hence only one spade on each terminal is used, I suppose this 
could be classed as a 'universal' replacement as it will be compatible with both Mk1 and Mk2 wiring.  
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An original Mk2 thermal voltage stabiliser, with the adjuster stud. Note the 'I' ('Instrument') terminal has female 
spades and needs a male spade on the end of the light-green/green wire. The 'B' terminal ('Battery') has a conventional 
male spade on the stabiliser, and hence a female spade on the green wire. Note just to be different this stabiliser is 
mounted below the fixing screw.  

  

What lies inside, from Bob Skelly.  
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Drawing from the Leyland Workshop Manual, with errors. As shown, with the contacts open, the gauges would never 
work as there is no path for 12v to pass through to them and the senders. The contacts should be drawn closed. Also 
the colour of the wire(s) from stabiliser to gauges is light-green with a green stripe, i.e. 'LGG', and not 'LG' a shown.  

  

Drawing corrected, with arrow, showing direction of movement of the contact on the bi-metal trip.  
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On my 73 roadster the stabiliser is positioned high up on the bulkhead, behind where the wiper rack exits from the 
motor - not very accessible.  

  

On later models (this is my 75 V8) it is positioned on the lower edge of the bulkhead and much more accessible.  
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Demonstrating a faulty stabiliser: Working normally on the left; faulty with ignition on engine not running in the 
middle; faulty with engine running (make sure you blip the throttle so the alternator is charging) on the right - a 
significant difference. The gauge should read the same with the ignition on regardless of whether the engine is 
running or not.  

  

A test-rig to measure/calibrate the stabiliser output on negative earth cars (reverse the diode and meter connections 
for positive earth cars).  

  

Instrument Voltage Stabiliser Test Rig  
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The diode is any basic blocking diode, say 100v 1 amp, it prevents the charge on the capacitor leaking away through 
the stabiliser and gauges. The resistor and capacitor aren't critical, but a higher resistance with an analogue meter will 
result in the reading being lower than the true average, for reasons I won't go in to (unless asked). Lower values of 
capacitor will result in more fluctuation of the reading making it harder to see what the true average is. The average 
should be 10v. 

Temp Gauge Senders  

Three senders that fit MGB and MGC engines - red for early North American spec and black for all 1977 model year 
and later. White gives a very similar signal to red - starts off higher resistance, but crosses over at 20C to become 
lower, so effectively will give higher readings on the gauge in most practical circumstances.  

  

The test rig  
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