
V8 Coolant Level Warning  

Plastic filler plug in the V8 radiator allows a probe to be attached. The wire is much further away from the fan belt that it looks here, it could 
be under the hose and still clear it, but going over the top makes sure it can't drop down. Incidentally the shiny cylinder is a bit cut off an old 
alloy vacuum cleaner nozzle and retains the O-ring. When I fitted a new O-ring being soft and pliable I found it was being squeezed out from 
between the plug and radiator flanges, unless I left it slacker than I would like. This was a perfect fit round the flanges to keep it in place.  

  

The plug is hollow, and incidentally the hex is exactly the same size as a plug so I keep a box-spanner and tommy-bar in a rear side 
compartment as well as this spare plastic plug.  

  

A long stainless screw can be fitted through the plug with a spade terminal on top. Originally I just used the screw, but the electrical contact 
with the coolant was quite small which caused occasional false 'low coolant' warnings. A stainless strip bent into a U-shape and secured with 
two more nuts gives a much larger surface area for contact. In normal use the coolant level is right to the top of the header.  
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Oil Pressure Switch 

4-cylinder   V8  

4-cylinder: Bee's original connector as I found it - the gauge pipe has had the fitting cut off and the end of the pipe fed 
through the connector direct into the hose and secured with a hose clamp. Originally there would have been a short length of 
pipe with a fitting at this end of the pipe as there is at the block end. Presumably one of the pipes fractured at the connector, 
hence this cheap 'fix'.  

  

The North American connector with the tapping for an oil pressure switch.  
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New Teflon-cored hose, North American connector with pressure switch fitted, and new gauge pipe.  

  

Installed  
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Warning light unobtrusive ordinarily ...  

  

... but very obvious when illuminated, compare it to the ignition warning light which is also on. I did intend to fit the orange 
version, my local Maplin were showing two so ordered one and trooped down there to be told they couldn't find them! I'm not 
paying postage on a 99p item, and happened to have a red one to hand, so that's what went in. Subsequently bought one and 
they are indistinguishable from red!  

  

After-market warning lights modified with superbright LEDs: Visible from the driving seat, off ...  
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... and on in bright but not direct sunlight.  

  

However less visible in low direct winter sun - off on the left, illuminated on the right. Maybe a cowl? They are angled 
towards the driving position.  
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V8: Hose to oil pump at the front of the engine  

  

3-port connector and oil switch on the inner wing  
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2-port connector by the starter relay to eliminate the original short section of hose between two pipes. This needed a blind 
fixing as it goes into the box-section behind the panel.  

  

As sunlight masking it is not such an issue in the GT, and I happened to have a high-brightness orange LED to hand, I fitted 
that in the same position as the original 'OD inhibited' warning light on the roadster, between the coolant and brake fluid level 
warning systems, rather than messing about getting a pukka 'oil warning' warning light and swapping the LED as I had for 
Bee. Not terribly elegant, really all three could do with being pukka warning lights in a mini console, but that's quite a big job. 
If I could have got a coolant level warning to match the brake and oil warning versions that are available, I'd have been 
tempted.  
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Hopefully won't miss that, the ignition warning light is lower right, and the 'coolant OK' green LED immediately to the left.  

  

Not a pretty sight physically though, and winter 2018/19 gives me plenty of time to ponder options for improvement. Car 
Builder Solutions have a huge range of warning lights and I had used brake and oil with logo and simple black bezel for Bee. 
None with a 'coolant' logo though but I can use plain red and green as I intend to keep the same green for good and red for 
bad as now. Somehow I ended up with plain orange for the oil, and although they are £4.80 instead of £6.40 for the one with 
the logo, when buying four surely not even I'm that tight! As before the supplied LEDs aren't really bright enough even for 
the GT, so again I pick the lens off all of them except the green for the coolant as that is the only one that will be lit when 
driving, and swap them for high-brightness versions - the most effective being 'water-clear' types that only show colour when 
lit such as these from RS Components, rather than those with coloured bodies, although even those aren't quite as bright as the 
ones I used to be able to get from Maplins. The wires on the LEDs are bent to an angle then little springs push onto those, the 
other end of the springs fitting over internal spikes from the spade connections on the back, so it's not that big a job. They do 
contain tiny resistors as well, I use alternatives matched to the characteristics of the LEDs I'm using, and as they are 
physically bigger I splice them into the flying leads going back to the modules. As it happens two out of the four didn't work 
out of the box anyway as one of the springs wasn't seated correctly.  

At 23mm dia a housing can be made that just fits under the instrument light dimmer, which can still be turned, not that I ever 
do. Make a former in card, then transfer that onto the inevitable black plastic square-section drain-pipe, cut out, and bend with 
a heat-gun. The flat panel for the lights is easy enough, but the housing is quite tricky to bend neatly due to its small size, and 
ends up not as good as I would like. As the coolant warning has been a bit erratic sometimes showing red at switch-on then 
changing to green as it warms up, probably because the calibration is not quite right and I've had to alter that once before, I 
design a new circuit using an op-amp (instead of discrete transistors) calibrated for the practical resistances encountered from 
the sensor, and include a self-check flash of red but without the beep of the brake sensor. Fit that into another little Hammond 
enclosure like the brake, with external wiring for the warning lights, supply and sensor. I also remove the LED from the brake 
module and extend that on wires to its new warning light, then slot all four into the housing and tuck the housing under the 
dimmer control. Reconnect to the existing wiring behind the dash, and all works in a garage-test, although with a holiday and 
salt on the roads since it still awaits an extended test.  
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Drain Taps/Plugs  

Original style (3H576) as shown for the early radiator and 4-cylinder block  

 

Later design (602915) which is on the near-side of my V8 block, shown open. This seems to have a tapered thread and does 
not need the crushable washer that the late plug uses. Incidentally it has a conventional right-hand thread to screw into the 
block, but a left-hand thread on the tap part so that when 'turning to the left to open' as for a conventional tap the spindle goes 
down into the body to open the valve at its base.  

All off ... 

 

Normal running 

 

Full son et lumiere 
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The off-side uses plug 53K2853 ...  

 

... with crushable washer 6K638 as there is no room for the tap under the exhaust manifold.  

 

4-cylinder drain point, with the later plug  
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Coolant Filler Plug  

The V8 radiator filler plug. The shiny bit is a ring cut out of a section of old alloy vacuum cleaner nozzle which prevents the 
O-ring being pushed out from under the plug when the plug is tightened. The plastic plug (which some replace with brass 
fearing the plastic will fail in some way) also allowed me to fit a probe with a spade connection so I could monitor the coolant 
level. Originally fitted while I had a cooling system problem, after fixing that I've never been able to bring myself to remove 
it.  

  

Electric Cooling Fans Schematics 
4-cylinder cars     4-cylinder cars with added relay     Factory V8     Factory V8 modified      

Hover over a wire to confirm the colour 

All cars fans share a earth with the headlights, so a slightly poor earth connection here may cause the headlights to dim more 
than usual when the fans switch on. Likewise when the headlights are on it will affect fan speed and hence cooling more than 
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normal.  

4-cylinder cars  

  

Notes: 
1: North American cars had two fans connected in parallel, other markets only have a single fan. 
2: All 4-cylinder cars have an in-line fuse in the fan circuit. This fuse is fed from the white/brown (ignition relay, but see 
below) circuit, then feeds the thermostatic switch with a green wire. Be aware that this green wire is nothing to do with 
the main green circuit that is fused from the 2nd fuse up in the 4-way fuse block. 
3: It seems that early cars with electric fans may have had a fan relay before they got an ignition relay, and when they 
got the ignition relay the fan relay was deleted. The Parts Catalogue shows a 3-terminal relay the same as for the V8s, 
but in order to use this the sensor switch would have to be wired differently, probably he same as for the V8s. 
4: Some owners have moved the white/brown wire for the fans from its usual position on the 4-way fuse block to a spare 
brown spade. This results in the fans continuing to run when the ignition has been turned off, or indeed, starting to run 
after you have left the car. Nothing earth-shattering in doing so - except that a fault could cause the fans to flatten the 
battery, or in the worst case start a harness fire. 

4-cylinder cars with added relay  

  

Notes: 
1. In this circuit the fan wire is moved from the thermo switch contact to a relay contact. When the thermo switch closes 
it extends 12v from the green through to the relay which operates to earth. The green on the thermo switch contact is 
extended to the other relay contact which when it closes powers the fans. Thus the same green feed is used to power 
both the relay and the fans, but the thermo switch only carries the light current of the relay, the relay carries the heavy 
current of the fans.  
2. You should not need to add a relay to 4-cylinder cars with standard fans, even two, as the standard switch seems more 
than man enough for the job. However if replacement radiator switches fail quickly they may, like replacement brake 
light switches, be of poorer quality than the originals in which case a relay may be beneficial. 
3. The relay contact number given are for current after-market relays. If using a standard Lucas relay use W1 for 85, W2 
for 86, C1 for 30 and C2 for 87.  

Factory V8  
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Notes: 
1. The Workshop Manual Supplement shows the relay been fed by a green wire as shown here i.e. fused. However the 
glovebox handbook shows it being fed by a brown i.e. unfused. 
2. Factory V8s have two fans wired in parallel. 
3. The original relay is an unusual 3-terminal design in which the green supply from the fusebox is used to operate the 
relay in series with the sensor switch to earth, as well as being extended through the contact to power the fans. This puts 
a heavy additional load on the green circuit - about 10 amps in my case - fusebox and ignition switch. The heated rear 
window, also a high current item, does the same thing. Not a good idea with 30 year-old electrics and a significant 
contributor to slow or non-flashing indicators.  

Factory V8 modified  

  

Originally I though the factory V8 diagram was a misprint as mine has a four terminal relay with a connection from the 
brown circuit at the fusebox to the relay contact to power the fans, meaning that only the load of the relay winding is on 
the green circuit. A useful modification, but it meant the fans were not fused, easy enough to add an in-line in the brown 
wire between the fusebox and the relay.  

However even with this brown feed instead of the green there is still significant volt-drop in the fan earths, which share 
a relatively small-gauge wire with each other and the headlights right back to a earthing point by the fusebox. I provided 
an additional heavy gauge earth connection to a lug under one of the mounting bolts to the bonnet slam-panel for each 
motor. As my alternator has a spare large output spade, and a spare input spade on the relay, I provided a heavy gauge 
brown wire between them to increase current still further. These changes supplied an extra 25% or so voltage to the 
motors, which gives a very noticeable increase in fan speed and hence cooling. Because this meant there were now two 
brown feeds to the relay (with my additional brown wire effectively creating a 'ring main' circuit) I opted to fit the in-
line fuse on the relay output to the fans wire.  

Thanks to Graham Cornford for pointing out the error in the relay terminal naming, and if using a modern relay the 
terminal numbering would be W1 = 85 or 86, W2 = 86 or 85, C1 = 87, C2 = 30.  

Factory V8 modified further 
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I opted to make a further modification so that the fans can only operate when the accessories circuit is powered, which 
means that they are disconnected during cranking which takes a significant load off the battery. Yes, they will continue 
to run when turning the ignition key from 'run' to 'accessories', but still will stop when the ignition is turned fully off and 
the key removed. The green fused ignition feed to the relay is removed and a green/pink fused accessories feed 
connected instead. Note that if you have an override switch, and if that has a tell-tale, then you need to make the same 
change at the switch. The easiest way of doing both of these is to take a piggy-back feed off the heater switch (which is 
powered from the accessories circuit) to the override switch for the tell-tale, then extend that wire into the engine 
compartment to the relay.  

Cooling Fan Switches  

4-cylinder   V8  

4-cylinder  

The earlier 77 to 79 switch URP1126 (with seal URP1027) (Moss Europe).  

  

The 1980 switch KTP9003 (Midland Sports & Classic) (seal KTP9005 not shown) retained by ...  
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... clip KTP9006 (Midland Sports & Classic). Both these switches have two terminals as they switch 12v to the fan(s).  

  

The radiator header tank was modified to take the later switch so is unlikely to fit the earlier radiator. John Pinna showed 
how top hose clamp positioning can hold it in. However it could be pressing on the wires and damage the insulation, it 
might be an idea to position some kind of buffer.  
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V8 'Otter' Cooling Fan Switch  

General view (note the tabs have been bent back for opening up). Only one terminal as it picks up an earth from the inlet 
manifold and extends this to a relay, which then extends 12v to the twin fans.  

  

The switch uses a bi-metal strip to 'ping' a contact open and shut to get a clean electrical make and break. 
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The contact resting on its back-stop with clearance to the internal part of the spade connection. When I opened up mine 
it was pinging back and fore OK but not always making a good contact, even the low current of the relay is enough to 
cause some arcing at the contacts due to the relay inductance and back-emf. I tried cleaning the contact surfaces, but 
there is very little room, and by the time I had finished it was no longer pinging back and fore. I'd already bought and 
fitted the Burlen replacement by this time, this exercise was just out of interest.  

  

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  

  

Cooling Fans - Mechanical  

Electric fans  

A general view of my mechanical fan, installed the wrong way round, in relation to the pump, alternator and radiator. The free 
end of the measure is against the back of the radiator core, and taken to the closest part of the blade is about 1 3/4"  
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Logically this should be the side of the fan that faces the engine, with the concave and smoothest surface best able to push the 
air towards the engine i.e. pull it through the radiator.  

  

This should be the side that faces the radiator. Note how much higher the central boss is off the ground, which alters the 
relative distances between blades, engine and radiator according to which way round the fan is mounted.  
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Steve Loft's engine clearly showing the spacer mine lacks, and the blades the correct way round, with a clearance of 1 1/4" to 
the core.  

  

2nd-hand spacer. Not pretty but serviceable. 

Page 22 of 74

21 December 2019



  

It is 7/8" thick, and has tapered sides being 3 1/8" across the flat face and 3 1/16" across the recessed face. Presumably it will 
be obvious which way round it goes from the relative diameters of the pulley and fan faces, but in the Parts Catalogue it is 
shown with the flat (wider) face forwards. 

  

Spacer cleaned up and fitted, fan repainted, and now the right way round, but still 1 3/4" clearance to the core, compared to 
Steve's 1 1/4". We both have 4" to the edge of the fan belt, but the blades on my fan seem to be angled away from the rad 
compared to Steve's. Whether that is how they have always been, or whether whoever fitted it the wrong way round bent them 
that way either to clear the engine or get closer to the rad, I'll never know. As Bee's cooling is fine it's not worth doing 
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anything about it.  

  

David Bolton's 6-blade fan on a UK 72 shown for comparison, also about 1 1/4" clearance to the core. Note the long-nose 
pump and pulley, and hence no spacer and short bolts (however it could be a short-nosed pump with the spacer inside the 
deep pulley). Note all these fans rotate clockwise when viewed from the front of the car.  

  

There should be packing strips AHH6320 between the radiator and its mounting panel, to space it forwards slightly. Two per 
side up to chassis No. 146506 in April 1968, one per side thereafter until the radiator moved to the forward position with 
electric fan(s). Clausager describes the April 68 change as 'Radiator modified with repositioned mounting plates', but this 
doesn't coincide with either of the radiator changes listed in the Parts Catalogue i.e. at Chassis No. 138401 and 386601. 
(Leacy Classics)  
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7-blade plastic fan correctly orientated, with the deep dish facing away from the engine, and the slightly curved leading edge 
of the blades for clock-wise rotation.  

  

Fan the wrong way round, blades fouling engine parts.  

  

Correctly fitted, blades well clear of thermostat housing, alternator etc.  
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Cooling Fans - Electric  

Arrow showing direction of rotation, anti-clockwise when viewed from the front of the car.  

  

Showing clearly defined blunt leading and tapered trailing edges.  
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Drawing from Leyland Parts Catalogue with several errors: The slot for the grub-screw and hence the boss should be facing 
away from the motor, the leading edges are on the wrong side for anti-clockwise rotation, and three of the concave faces (B, 
C and D) are facing the motor and one (A) facing the other way! With the exception of the concave face on A all the other 
aspects would be correct if the fan was turned round.  

  

Motor and fan as removed from my V8 and never separated.  
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Fans as fitted to my V8.  

  

Fan Belt  

Lucas Fault Diagnosis Manual showing 1/2" to 3/4" in one direction, towards the opposite side of the loop.  
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V8 Hose Guard  

Bottom hose, cut through by fan belt  

  

Correct pump showing slight rearward angle of bottom hose port 
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Not the prettiest piece of fabrication you ever did see but it was just beaten and twisted into shape with a hammer and pair of 
pliers after being cut to size and shape from a card template  

  

In-situ and secured to the bottom alternator mounting bolt ...  
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... and a convenient front-cover stud and nut. As well as curving in the horizontal plane under the hose to the lower fixing it is 
also curved in the vertical plane i.e. along the run of the fan-belt to give the greatest clearance.  

  

The cracking in Vee's bottom hose after just 15k miles, albeit 7 years...  
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... and the wear caused by the oil pipe flange, despite the hose having been shortened before fitting to give more clearance.  
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1/4" cut off new bottom hose...  

  

... still plenty of clearance to anti-rollbar ...  
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... but still barely any clearance to the oil pipe flange, and the hose is yet to swell under pressure.  

  

Definite clearance this time ...  
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... but a section of the old hose split length-wise and fitted around the new hose, and held in place with a cable-tie, should 
protect the hose from any wear at all - at least until the guard piece wears through!  

  

Another failed bottom hose with cracking at the bottom after just 12k ...  
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... and very variable wall thickness.  

  

V8 Top Hose 

4" split along the line of a moulding groove  
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Wall quite thin at the split ...  

  

... probably half that of the ends. Also no reinforcing, which helps reduce the strain of pressure on the walls, but even if 
present is no substitute for poor rubber.  
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Water Pump Replacement  

Remove the radiator  

  

Remove the fan and pulley, bottom hose and alternator where it connects to the pump.  
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Remove the pump - unless you have been able to drain the block more coolant will drain out.  

  

Check this bypass hole goes up to the bottom of the thermostat ...  
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... and this one goes up into the head. Use stiff wire and compare the amount you can insert with the outside afterwards.  

  

New pump installed, ready to refit the pulley, fan, radiator and bottom hose.  
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Mounting bolts:  

The 'original' bolts as removed, barely 1/4" engagement with the block, despite the drilling being about an inch deep.  

  

The originals (left) are supposed to be 1 3/4" and 1", but are about 1/8" shorter than that. The new ones I bought based on 
confusing and incorrect information on the MGOC web site (since corrected following notification) are way longer, even 
though they are only supposed to be 1/8" longer.  
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As fitted to the pump A is the long bolt and slightly too long, B is one of the short screws and way too long. C is an original 
short screw for comparison.  

  

After cutting 1/8" off the long bolt and 5/16" of the short screws, and with washers under the heads, there is more engagement 
but still well clear or bottoming.  
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Decals 

Images from Leacy except where stated.  

 Roadster hood header rail  

 Air filter cans up to 1969  

 Air filter cans 1970 to 1976  

 

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. 
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 Air filter cans 1977-on (Miniphernalia)  

 Heater case, facing forwards, between ports  

 Heater motor, top  

 Rocker cover - 18V engines to 1979  

 Container for replaceable oil filter element  

 Round washer bottle  

 SU fuel pump  

 

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

 

Rocker cover - plug side, plate up to 66, sticker 67 
to 72 (Moss Europe) 
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 Bonnet slam-panel, Mk2 on chrome bumper?  

 1970 on chrome bumper?  

 Rubber bumper replacing the previous two?  

 V8 radiator  

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

Radiator Cap  

The component parts of a typical radiator cap. The main seal must make good clean contact with the lower part of the filler 
neck or the system cannot build pressure and is likely to boil. For the same reason the low-pressure valve must make good 
clean contact with the main seal. The upper (recovery) seal should make a good contact with the upper part of the filler neck 
to contain any steam or coolant expelled during excess pressure, and must make a good seal if lost-coolant recovery is to be 
employed. It seems that some caps in the USA have the upper spring seal but do not have the low-pressure valve and so 
cannot be used for lost-coolant recovery. There is also a risk with these caps that on cool-down after venting excess pressure 
or coolant, the system will be at negative pressure, so will not reach normal pressure the next time the engine is run which 
could result in boiling. Another source indicates that there are caps with the low pressure valve to prevent a partial vacuum 
developing, but without the upper seal so coolant recovery from a catch-bottle cannot take place.  

 

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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The low-pressure valve shown lifted. This is on a very light spring, unlike the main seal spring, and can be lifted with finger-
tips. Note also the paint on the spring that denotes it strength i.e. cap pressure. This should ensure that it is mated with the 
correct cap during manufacture, which shows the pressure in lb and k Pa, but I did purchase one cap which had an incorrect 
(weaker) spring. I noticed it seemed easier to press down and fit than the old cap, and when I put the two caps 'front to front' 
and pressed it was the new cap which gave way and not the old, the opposite of what one might expect.  

  

A typical UK cap. This is a 20psi cap I was using while trying to resolve the cooling system on the V8, note that after a few 
months of use the bottom hose exploded in spectacular fashion shortly after switch-off one day, so I can't recommend its 
general use! See the main text for the correct pressure caps.  
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A typical UK cap and radiator filler neck in context.  

  

Excess pressure raises the main seal compressing its spring, allowing the pressure and/or coolant to escape via the overflow 
tube. The upper seal prevents it escaping from around the cap itself.  
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After excess pressure and/or coolant has been expelled and the system is cooling down. Only slight negative pressure is 
required to pull the low-pressure valve down, normally allowing outside air to enter the cooling system. But if lost-coolant 
recovery is in use and the end of the overflow tube is sitting in coolant in a catch-bottle, this will be sucked up and returned to 
the cooling system. The upper seal must make full contact with the upper filler neck for this to happen.  

  

The new roadster cap with it's removable rubber ring, that sits against the spring-steel upper seal.  

Page 48 of 74

21 December 2019



  

The spring-steel upper seal is exactly the same on the cap with the rubber ring as on those without.  

  

Showing the additional rubber seal that made the cap so stiff to remove and replace, under the original spring-steel seal.  
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Pressure testing on a direct-fill radiator:  
Gauge, Tee and hose ready to fit  

  

Detail of Tee  

  

Installed between the cylinder head tap and its heater hose - red trace on the additional hose. Note that the heater tap can be on 
or off for the test, it is only measuring pressure - which will come 'backwards' from the bottom hose and heater outlet if the 
tap is off - and not flow.  
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The old cap. It's looked like this for as long as I've had the car, i.e. 24 years out of its life of 40 years, so quite possibly 
original.  

  

Radiator Diaphragm Seal  

The two seals - rubber from the diaphragm to the bonnet up to the start of the 1977 model year, and foam from the start of 
Mk2 production again to the start of the 1977 model year between the radiator and the diaphragm.  
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For completeness the bonnet seals are shown here.  

Rubber Bumper Apron Slots 

The air-dam, showing how it scoops air into the slot for the oil cooler and lower half of the radiator and will do so even when 
the bumper and hanging number plate is fitted. (MG-Cars.org.uk)  

  

Raised number-plate opens up the slots in the standard apron. (V8 Register)  
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Air-dam slot, with the trunking around the oil cooler  

  

Trunking forced into the same rectangular shape as the air-dam slot and lower part of the radiator to maximise cooling.  

  

Mechanical Oil and Temperature Gauges  

Some general views of the innards of a typical instrument (in this case a single gauge from another vehicle)  
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The free end of the tube A pulls on the link B which moves the short end of the lever C on it's pivot D. The long end of the 
lever E rotates the spindle F using a rack and pinion arrangement and hence the pointer.  
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At rest the short end of the lever A is on its stop B  

  

At maximum movement of the pointer the short end of the lever A has only moved about 1/8" from its stop B  
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Dual Temp/Oil Gauges  

 
KAC 456  

  

The following images are from Leacy MG:  

Page 56 of 74

21 December 2019



Fahrenheit BHA4586, various markets up to October 1968  

  

Centigrade BHA4587, various markets up to October 1968  

  

C-N-H BHA4900, used from October 1968 to August 76. Caerbont Automotive Instruments describes these Smiths gauges as 
'90-250F (30-120C)' whereas the earlier degrees C or F gauges show 90-230F and 30-110C.  

  

BHA4900Z after-market from Moss Europe - note the subtle differences to the above, and not the cheapest by a long way.  

  

Page 57 of 74

21 December 2019



V8 60psi BHA5227 used up to June 1974. Clausager says a 100psi gauge was used briefly after June 1974, possibly the 4-
cylinder gauge, although it may have also had the V8 red and white cross-hatching of the H zone. This isn't listed in the Parts 
Catalogue. Caerbont show the temp range as being 30-120 C (90-250F) i.e. the same as for the 4-cylinder C-N-H gauges.  

  

V8 80psi BHA5331 used after the 100psi gauge up to the end of production. Note the oil needle is angled up at rest and not 
horizontal like all the other gauges.  

  

For completeness, the later electric single C---H gauge, used from August 77 on. Presumably the 'N' was dropped in a failed 
attempt to prevent owners getting paranoid about the range of and variation in 'normal' temperatures.  

  

And the 77 and later oil pressure gauge.  
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The capillary sender - 'A' is the bulb that projects into the coolant under the thermostat. 'B' is the tapered seat on the flange 
that butts against the head. 'C' are the flat faces on the back of the sender flange and on the nut, the nut presses against the 
flange which presses the tapered side into the head to form a seal:  

  

The temp gauge bulb projecting into the space below the thermostat. If the bulb won't pull out from the head the cover and 
stat can be removed to allow you to push it out using a bit more force. The orange looks awful but is just a thin film that 
wipes off, not sludge.  

  

Fresh-air Vents  

Page 59 of 74

21 December 2019



The fresh-air vents in the 73 and later UK dash. To remove them (one at a time, they are individual) carefully lift up the tabs 
(arrowed) at the inner corners - the point of a knife blade is best - one at a time whilst easing either the bottom (if you are 
lifting the lower tab) of the vent forwards, then lift and ease forwards the other tab and upper edge. It's probably easiest on 
RHD cars to remove the left-hand vent first as you can reach up behind the dash on the passenger side to grasp the body of the 
vent to do the easing forward bit while you are lifting the tabs. Once that one is out you can reach the right-hand vent through 
the resultant gap.  

To replace, do the right-hand one first as you will need to position the rectangular end of the heater outlet tube inside the open 
end of the dash vent, and this is easiest done with the other one out of the way. To refit the left-hand vent reach up behind the 
dash as before, but this time to position the heater output tube in the vent.  

  

In case you are wondering about the three 'foreign' switches, a PO had rather butchered the dash to fit a couple of switches 
that were neither the same as the originals or each other. I was fortunate to get three illuminated switches of the same type but 
different colours/logos to tidy it up a bit. The left-hand one with the fan logo is connected to the cooling fan relay, so not only 
can I override the thermostatic switch if I want to but it also shows when the thermostatic switch has closed to operate the 
relay and fans. The middle switch has red illumination and is used to operate the rear fog lights. The right-hand switch has 
green illumination and is used to operate the front fog lights.  

The cowled inlets in the intake  

  

November 2016: The section from the manual, with the parts about the packing boxed in red by Ray:  
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One of Vee's vents with thin strips of card glued to the back of the flanges - arrowed. There is a third one on the other long 
side:  

  

The factory packing would have to be thick enough cater for both flanges (A), but if wide enough and too thick it will press 
on the pivot and limit stop (B) and could prevent the adjustment that directs air up or down.  
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V8 Steam Pipe  

The steam-pipe between the inlet manifold and thermostat cover.  

  

Thermostats  

Typical wax-pellet stat:  
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Thermostats are rated at a given temperature - typically 82 in the case of the MGB - stamped on the bottom of the metal 
cylinder containing the wax pellet:  

  

A typical latching stat. As the stat opens the disc pushes its way down the brass-coloured strips (A). If it opens far enough for 
the disc to reach the recesses (B), then the disc locks in that position, and even when the coolant temperature reduces it will 
stay there.  
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Typical Wahler thermostat and its 8 degree or so range from starting to open to fully open, and the 2 or 3 degrees difference 
between warming up and cooling down to reach a given partially open point. It is the ability to start closing when the 
temperature has dropped by only a couple of degrees that allows the thermostat to maintain a minimum coolant temperature 
(in most circumstances) with varying demand on the engine and changes in ambient temperature. The exception is in very 
cold conditions where surface cooling of the sump, block, and use of the heater may take so much heat out of the coolant it 
never gets hot enough to open the stat. Image from 'viva-lancia.com'.  

  

A wax stat when cold (left) and hot (right). The metal cylinder containing the wax (7) is in the coolant that is being heated by 
the block and head i.e. below the valve (3) which is closed. As the wax is heated it expands, squeezing the rubber sleeve (8). 
At a given temperature this overcomes the pressure of the spring (6) and starts to push the thrust pin (2) out of the rubber 
sleeve. Because the top of the pin is attached to the bridge (1), which is part of the flange (5) which is clamped between the 
head and the thermostat cover, this movement actually causes the metal cylinder to move downwards, which pulls the valve 
(3) downwards. This open the valve and allows coolant under pump pressure to circulate via the radiator and initiate cooling. 
If the temperature of the coolant starts to drop below a certain point the wax starts to contract, and spring pressure forces the 
pin back into the rubber sleeve to start closing the valve. Image from Hillier's Fundamentals of Motor Vehicle Technology.  
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Filling/bleeding arrangements. Most stats of yore had a jiggle-pin in the fixed part as per the one on the left below, or the 
opening part. Originally I thought this was made of something that would float, and so allow maximum bleeding during 
filling but zero circulation during warm-up. However on a Wahler thermostat I have the jiggle-pin is metal - probably brass - 
and definitely does not float even when submerged in water. So this type will allow some coolant to circulate when warming-
up, and the jiggle-pin (as its name implies) is there just to keep the hole clear. On the right is a cost-reduced version with no 
hole in the flange and hence no jiggle-pin, but a very small notch in the edge of the disc valve instead (circled). 

  

Bee's original Wahler has the jiggle-pin in the opening part, but all-metal so does not float and can only be there to keep the 
hole open.  
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That was an 88C, but although I changed it for an 82C I didn't notice any difference on the temp gauge until I had found the 
real problem for coolant loss and oscillation, which was headgasket failure.  

  

A replacement thermostat has no visible notch or hole, but water placed in the upper part i.e. above the moving valve does 
slowly trickle through. Whether this is by design and a concealed aperture or an imperfect seal I don't know, but it was such a 
small aperture that it only allowed me to get a few litres of coolant in when filling from cold i.e. causing a massive air-lock 
under the stat, so I had to drill a hole in the flange.  
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The bypass-port in the head. It lies just below the resting place for the thermostat, and you can see that when the original 
MGA stat's sleeve rose up it would cover this port. Note also the drilled passage inside the port leading down into the block 
(arrowed).  

  

This is the OE Smith's thermostat for the MGA. Note the moving sleeve around the outside of the lower portion. This sleeve 
blocks off the bypass port in the head once the engine has warmed and the stat has opened. Photo: Neil Cotty, from Bob 
Muenchausen's 'MGB Engine Cooling' page.  
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A blanking sleeve from Moss Motors suitable for the MGA, MGB and Sprite/Midget.  

  

Standard MGB stat modified to become a restrictor by cutting the lower part of the frame off and removing the wax pellet 
with valve, and the thrust pin from the bridge:  

  

At a pinch you can achieve much the same thing by removing the spring (hook one end outside the frame then 'unscrew' it) 
and manually pushing the valve open:  
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Typical temperature gradients for the head and the radiator inlet (Rad (h)) and outlet (Rad (F)) during warm-up, working 
thermostat fitted. With no stat, or a stuck open one, the first two lines would be close and parallel, but flatter taking much 
longer to reach working temperature. With a stuck closed stat the head line would continue to rise and the rad line would stay 
very low until the coolant (in the engine) reached boiling point.  

  

Thermostat Replacement  

There's orangey!  
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Housing cleaned up the edge of the flange seems to have corroded away to a chamfer, reaching the stud hole indicated. This 
can give rise to leaks up the studs, so I opt to replace.  

  

Preparing to refit the head after being converted to unleaded this shows that even though one of the studs isn't exposed to 
coolant from underneath, it's very close to the recess for the thermostat on top, and in this case the tiny 'land' has been eroded 
away, and so will be in coolant from above.  
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Studs with coarse thread at the head end and fine thread at the nut end.  

  

Copy housing in alloy rather than a steel original, but at least it has a good sealing surface.  

Page 71 of 74

21 December 2019



  

Not a pretty sight inside. Orange wipes off onto a fingertip, but it's not a sludge, just a film. However if you can't pull the 
temp gauge bulb out from the head, removing the cover and stat should allow you to push it out using a bit more force.  

  

Thermostat housing gasket showing the notch for the rocker cover. This makes it handed for top and bottom as well as 
rotational position.  
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Ready for the new housing ...  

  

... and as usual new parts put everything else to shame. Cork gasket squishes out a bit so don't overtighten, which can also 
warp alloy housings. However four years later on removal for a head job they were barely more than finger-tight, albeit no 
leaks, so check them after running a few times.  
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Pressure gauge Tee fitted to heater hose  
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