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Thermostats

My temp gauge reading is high

Hotter stat for winter? November 2018
Replacement May 2014

V8 steam pipe

The vast majority of us will need a thermostat to achieve a normal running temperature in as quick a time as possible, only
cars in very hot climates may not need one, and see below regarding this. An engine runs more efficiently at it's correct
temperature, choke - or more correctly in the case of the SU and Zenith carbs - 'mixture enrichment' will be needed for the
shortest time saving fuel, reducing pollution, and giving full performance sooner. Clausager says that initially the standard
stat was 82C (180F) with 74C(165F) for hotter countries and 88C(190F) for cold climates. In September 1964 these were
changed to 74C for standard to increase oil pressure with 82C for cold climates, but only until March 1969 when they
reverted to the original 82C standard with 74C for hot and 88C for cold climates.

The thermostat is a temperature-controlled valve between the head and the radiator. At less than its rated
| temperature it is closed. As the coolant reaches its rated temperature it should start to open, and after that
| if coolant temperature continues to rise it will open further. In other words it is not like an electrical
switch i.e. either fully on/open or fully off/closed, but variable like a water tap. What follows is the
product of many happy hours spent playing with water and basins as a child, much to my parent's
annoyance at the amount of time I'd spend in the bathroom: If you plug the outlet of a basin and turn on
the tap the basin will fill and you turn off the tap when you have the level you want. If you turn on the tap with no plug the
basin probably won't start to fill at all unless your pressure and hence flow-rate is pretty high (I can remember places where
with no restrictions at all the flow rate from both taps was such that it would fill the basin, and defeat the overflow outlet,
and the basin would eventually overflow onto the floor ... not that I ever left it that long once I had proved the point to my
satisfaction). But if you partially block the outlet the basin will start to fill, and you can adjust the tap so that it is letting
water in at the same rate as it is escaping from the outlet, and you can maintain a constant level in the basin. Restrict the
outlet a bit more, and you will have to close the tap a little to maintain the same level. Open the outlet a bit more and you
will have to turn on the tap a bit more to maintain the same level. That's the basis of the thermostat, with the level in the
basin equating to coolant temperature.

But back to thermostats: The thermostat does not maintain an exact temperature, it varies by a typically 8 to 10 degrees
from just starting to open to fully open. In a wax stat the expansion of the wax that is opening the 'valve' is compressing a
spring, so each additional milli-meter of movement needs slightly more heat then the previous movement. Furthermore
when a stat has partially opened and stabilised, changes of direction don't happen instantly but only after a lag. If the
coolant temperature drops to drop after a previous rise the physical properties of the components are such that the
temperature can drop 2 or 3 degrees before it starts to close. Likewise if the coolant temperature starts to rise after a
previous fall again it takes 2 or 3 degrees of coolant temperature rise before the stat starts to open further. This 'lag' is
known as hysteresis, and is very common in mechanical thermostats no matter where they are used. There are many
different manufacturers making thermostats for many different applications, and each will design their stats for a given
temperature range from just opening to fully open, and the hysteresis, accordingly. Just what state the thermostat is in at its
rated temperature also varies between manufacturers and applications.

I was long puzzled by Clausager's statement on p78 that "Weston-Thomson latch-open thermostats
_= were used from 1967". Under what circumstances did it latch open, and why? Googling "Weston-
= Thomson' and 'latch-open' revealed nothing at the time, and the Parts Catalogue has no information other
" | than listing the three thermostats used for cold (GTS102), temperate (GTS104) and hot (GTS109)
climates. However in November 2018 someone happened to mention thermostats being 'fail-safe' in that
if they failed they failed in the open position. To do that the return spring would have to break which
doesn't seem very likely. Far more likely is failure of the rubber capsule around the wax, which would cause it to fail
closed. But more Googling specifically 'fail safe thermostat' revealed that there are indeed thermostats described as 'fail-
safe' around, although they are designed to latch open when some other part of the cooling system has failed, which has
caused the coolant temperature to rise higher than normal, which has caused the thermostat to open beyond any normal
operating position. Manufacturers say that once the stat has latched open it must be replaced. Whilst it's tempting to reprise
the immortal phrase "They would say that, wouldn't they" - it will have to be accessed in any event, why can't one simply
'unlatch' it? But if the stat has been pushed beyond its normal operating range then there may have been other effects on it,
and they are cheap enough anyway. The only comments I could find about the thermostats themselves being 'fail safe' were
that they didn't exist, and I've never come across one of these 'latch open' type in over 50 years.

T

file:///D:/My Documents/WEB/MGB-Stuff/coolingsubsec.htm 115

22/01/2025, 15:29
I've seen quite heated discussions in the past with one camp saying it sets the minimum temperature, and the other camp
saying it sets the maximum. It does neither, and the clue is in the name - 'thermo' i.e. heat and 'stat' from the Greek 'stato’
which means standing i.e. it is a device that attempts to maintain a 'standing' or constant temperature. However it can only
do that between two extremes, and those extremes are controlled by the heat output of the engine and the cooling effect of
the radiator and the air temperature passing through it. Consider driving along in moderate conditions, with the engine
output and radiator output balanced, and the thermostat partially open, which should give a 'normal' reading on your
temperature gauge.

Cooling Subsections

« Now consider a long downhill into cooler conditions on a trailing throttle. Much less heat output from the engine, but
the radiator is cooling at the same rate as before, so the coolant temperature drops, which causes the thermostat to
start closing, and the radiator to dissipate less and less heat, to maintain the coolant temperature. But once the
thermostat becomes fully closed, it can no longer regulate the temperature, and at that point if engine output reduces
still further coolant temperature will start to drop because you cannot reduce the cooling effect any more, and you
will see this on the gauge. You may wonder how the thermostat could close fully on a running engine, but read on.

« Now consider the opposite where the engine is slogging up a steepening incline in hot weather, and the engine is
outputting more and more heat as you go. The coolant temperature rises, and as it does so the thermostat opens
further, and the radiator dissipates more and more heat. But once the thermostat is fully open, any further increase in
heat output will cause the coolant temperature to rise without flowing more through the radiator to cool it, and again
you will see this on the gauge. But even without more coolant flowing through the radiator, and a rising coolant
temperature, the radiator still dissipates more heat due to the difference between coolant temperature and ambient i.e.
the air flowing through the radiator, so overall the coolant temperature is still being 'controlled', or managed, just not
to a given temperature.

In fact given the relatively crude mechanical nature of the thermostat you can see this effect at much lower extremes, and
even moderate changes in engine output up hill and down dale in cool weather will have small effects on the MGB gauge
in my experience, as the thermostat moves from a lesser opening to a greater, and vice-versa.

What causes even more 'discussion' is when driving the same roads winter and summer, and seeing a more noticeable
change in the temperature gauge reading, which is when people start talking about blanking off the radiator and such-like,
with others saying that if the thermostat is working correctly you shouldn't need to. That's true, and if the thermostat isn't
working the effects on the gauge will be much bigger - anywhere from barely getting off C in winter if it is stuck open to
boiling if stuck closed. Even with a working stat, it will be closed when you first start the engine and drive off, so the
radiator isn't doing any cooling anyway, so blanking it off won't do anything ... or will it? Air is generally ducted through
the grille and the radiator to get the best cooling from the ram-air effect, with minimal air that has passed through the grill
not passing through the radiator. The foam and rubber seals on the radiator and diaphragm contribute to this. So in winter
even when the thermostat is fully closed and the radiator doing nothing, there is still the icy blast (when driving along)
flowing over the block, head and sump, and through the oil cooler where fitted, and you probably have the heater on which
is cooling things still further, and this is where a 'radiator' blind does have a benefit. By reducing the air-flow into the
engine compartment you are reducing this surface cooling effect on engine and head at least, and with the over-mounted oil
cooler reducing air-flow through that as well. Adjustable blinds were common as an accessory in the UK in the 50s - it was
a factory accessory for the MGA, and some countries with very cold winters such as Canada and Sweden still have them.
Whether they - in the form of temporary non-adjustable partial covers of the rad or oil cooler - are needed in the UK is
highly debatable, how many of us drive our cars in freezing weather with salt on the roads?

Probably the biggest cause of temperature gauge difference between winter and summer is down to the
8 to 10 degrees difference between starting to open and fully open, in a typical thermostat. As we may
well be running near the closed end in winter, and near the fully open end in summer, this will directly
relate to an 8 to 10 degree difference in coolant temperature, and hence gauge reading. But there may be
another effect in play - on pre-77 cars with the capillary temperature gauge. On these a gas or fluid is heated in a bulb in
the cylinder head, which expands, increases the pressure in the tube, which acts directly on the gauge. There is gas or fluid
the full length of the tube, so this must have the same heat/volume characteristics as that in the bulb, but is subject to the
ambient temperature in the engine compartment rather than the coolant temperature in the engine. I know there is a big
difference in the relative volumes of gas/fluid in the bulb and the tube, but logic dictates there must be some effect. It
would be interesting to monitor the coolant temperature directly and compare with the capillary gauge. This would need a
probe in the coolant itself - it's common to have such probes that are part of after-market electric cooling fans, but they are
pushed into the top hose, which because of the thermostat controlling flow is not reliable in this instance. So it would have
to be the heater hose as it comes out of the valve on the cylinder head. Typical probes on digital oven thermometers will be
too big in a small hose to seal properly, unless you can make an adapter of some kind.

But then, does it really matter? I know engines ideally run at an optimum temperature, but we almost never get extreme
lows (I remember -26C in Shropshire in the 70s) in most parts of the UK, and most of us don't drive them then anyway.
And the kind of variations the rest of us are going to get when we do drive them are not going to have any detrimental
effect on the engine, and only a minor discomfort in cabin temperatures for the occupants. And if you don't like that, don't
drive them!
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The type of thermostat fitted to MGBs has a metal cylinder containing wax, inside which is a rubber
sleeve. Inside the rubber sleeve is a metal pin. When the wax is heated it expands, which presses on the
rubber sleeve, which presses on the pin and forces it out of the rubber sleeve. In fact the pin is fixed and
it is the metal cylinder that is forced down pulling the disc valve open with it (incidentally against pump
pressure). As the coolant temperature is reduced the wax pellet contracts, and a large spring forces the metal cylinder back
up and the disc valve closed. The thermostat can actually be installed either way round in the head and thermostat housing,
but it must be installed such that the wax pellet is suspended in the head coolant. If it is installed upside down it won't open
as the wax pellet will be on the cooler side of the valve, except when sufficient heat has been transferred through by
conduction in the thermostat itself.

The thermostat would normally be closed when filling the system with coolant, and this would lead to
an air-lock, so the thermostat usually has a bleed of some kind. Sometimes there is just a hole in the
flange, which allows some coolant to circulate via the radiator even when the thermostat is closed, which
will extend the warm-up time a little. Others thermostats have a 'jiggle-pin' in this hole, and originally I thought a 'float' on
the bottom of the pin lifts it up to block the hole to give quick filling time when in air but zero circulation during warm-up
when in coolant. However some turn out to be metal, so there is still some coolant circulation during warm-up, and the pin
is only there to keep the hole clear. Yet other thermostats are 'cost reduced' without a hole in the flange and hence no jiggle-
pin, but do have a very small notch in the edge of the valve. This also allows air to bleed through and minimal circulation
during warm-up. Still others have no hole or notch, and these cause problems when filling from empty, as described below.

May 2014:
Bee's thermostat started sticking closed (or so I thought, turned out to be head gasket) so needed
replacement. I noticed that not only did the new one have no jiggle-pin (the old one did), it didn't even
# have the notch in the valve. I dribbled some water onto the top of the valve, and eventually some trickled
¢ through. But whether this was just because of an imperfect seal, or a concealed bleed port I don't know.
~ Butonfilling after draining the radiator filled very quickly i.e. not much went in, and on running the
engine it got almost to the point of opening the thermostat when the level in the rad (I was watching it) dropped like a
stone. | immediately switched off and it took half a kettle-full of hot water before the level got above the tubes again, so
there had been a massive air-lock under the thermostat. Ran again, and with it warmed up some more I could see when the
thermostat opened (coolant flowing across the top of the tubes now) it started to drop slowly. This time I trickled some cold
water in - maybe half a litre - to bring it back up to half-way up the header tank. Overnight it had dropped a little more, but
still above the tubes, so I added another half-litre. As this was only a test-fill with water after head gasket replacement I
knew I was going to have to drain and refill and have the same problem again, so I discussed it with Roger Parker at the
MGOC. He said they had recently sourced thermostats with the correct jiggle-pin, but suggested I drill a hole in the flange
rather than junking a new stat, which I did.

Incidentally this one from Bee had been in at least 25 years. She had always run at around N on the
gauge - which is supposed to be 82C, until the second replacement gauge fitted in May 2012 when
normal running showed about 7:30 o'clock. Subsequently changing the stat made no difference. I
originally thought I had replaced the stat like for like i.e. 82C, but much later subsequently discovered
the old one had been 88C. I find I bought two from Leacy in the space of a couple of days, the first being the 'wrong' 88C
one, and getting the 'correct' 82C one. Leacy offered to have the wrong one back, but I said for the money I might as well
keep it as a spare. Why the change from 88 to 82 made no difference on the gauge is a bit of a mystery (but see this). In
Jan/Feb 2018 and having the head off again for conversion to unleaded after the same exhaust valve was leaking as before I
have the opportunity to fit the 88C and see what happens. (Didn't think about it again, but as she is used more in hot
summers than cold winters it's not an issue).

The head has a bypass port below the valve which allows coolant to return from head to block without
going via the radiator. This is important to get an even heating of head and block during warm-up to
avoid hot-spots which can cause unequal expansion, warping and head gasket failure, and also to ensure
heated coolant can circulate round the lower part of thermostat that contains the wax pellet. If this didn't
happen the thermostat wouldn't open until sufficient heat had transferred through the metal to warm the static coolant round
the thermostat. Incidentally the heater circuit performs the same 'even heating' function when the heater valve is open. The
V8 has an additional bypass route, see the steam pipe below, which allows a small amount or coolant to bypass the
thermostat and circulate via the radiator at all times.

& MGA stats had a cylindrical sleeve which moved as the stat opened to block this bypass port, and causes
the vast majority of circulation to be via the radiator and virtually none via the bypass port. These are
sometimes referred to as 'bellows' stats, however this refers to the technology used to open and close the
stat, and not the presence or otherwise of this cylindrical sleeve. This type of stat is no longer available.
Later wax-pellet stats as used in the MGB don't have this sleeve, meaning that some of the coolant still recirculates once
the stat has opened. MGA engines are said to suffer from inadequate cooling in high ambient temperature conditions if a
later wax-pellet stat is installed, but it doesn't appear to be a problem with MGBs.
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Competition engines don't usually have a thermostat fitted, but then they are used under very different
conditions to road cars. They are generally carefully warmed up before being driven, so any stat will be
open anyway, and it is unlikely to close again during use. As stats can fail closed occasionally (which can
cause severe overheating and engine damage) not having one in a competition engine is one less thing to
go wrong. Usually these engines will have a cylindrical blanking sleeve fitted in place of the thermostat,
which greatly restricts the bypass port as the sleeve only has two very small holes in the side. This gets
maximum coolant flow through engine and radiator and minimum recirculation, hence maximum cooling. But on some
engines even this can be a problem. If you scan around the web you will find recommendations that too much circulation
can cause as much of a problem as too little, due to turbulence and local recirculation in the head and block, again leading
to localised overheating. In these case it is recommended that a restrictor is fitted instead, to reduce the aperture to the same
size as an open thermostat. The easiest way to achieve this is to remove the wax pellet, spring and moving disc from a
standard stat. In some cases you might want to fit a blanking sleeve and a restrictor to get both minimum recirculation and
turbulence.

The advice on what to do if not fitting a stat is very confused and confusing. Moss says "The thermostat
can be removed to aid cooling but it is essential that a blanking sleeve is fitted in its place or the change
in water flow may cause local overheating in the cylinder block" i.e. they are talking about the need for

— restriction. With a fully open stat and no blanking sleeve the bypass port is uncovered and so some
coolant will be recirculating, and even an open stat results in a restriction to the main flow, both of which reduce the
maximum cooling that can be achieved. But with a blanking sleeve and no stat the bypass-port is restricted so the whole of
the coolant flow is via the radiator, the main coolant flow isn't restricted, both of which result in maximum cooling
(assuming no turbulence and localised hot-spots due to the greater flow). Without either warm-up will be slightly quicker
as there is some recirculation via the bypass which will reduce the likelihood of localised hot-spots during warm-up, but
maximum cooling will be slightly reduced for the same reason. Therefore having neither puts you somewhere between
having a just stat on one hand, and just a blanking sleeve on the other, but closer to having just a blanking sleeve. Moss's
statement doesn't make sense, and with a blanking sleeve you would have to be careful warming the engine up to make
sure it did so evenly. This Mini site also says to fit a blanking sleeve in place of the thermostat, then describes and shows a
restrictor. And this one says to fit a blanking sleeve, but it says it is necessary to prevent overheating in certain parts of the
engine i.e. they are talking about the need for a restrictor. They show a blanking sleeve, but say to cap-off the bypass ports
as well which has already been achieved by the blanking sleeve!

Bob Muenchausen has a comprehensive page on cooling and thermostats and reports that Neil Cotty in Australia fitted a
standard wax-pellet stat and a blanking sleeve to a road car (although it's not clear which car this was done to) to get
reduced circulation through the bypass port and slightly better cooling. Hopefully the reduced temperature difference
between his ambient and normal running temperature eliminates the risk of hot-spots during warm-up. Neil professed
himself happy with the result, but wondered if this arrangement in cooler countries would prevent the engine ever reaching
its normal temperature. I can't see why that would be if a stat is fitted as seems to be the case. Bob in Idaho and its colder
winters tried the same thing in his 68 MGB and reports that it does take slightly longer, but as I say I can't see how, unless
the blanking sleeve reduces recirculation so much it prevents the hottest coolant reaching the gauge sensor, i.e. there is
uneven heating. But surely the fitting of a blanking sleeve in cooler countries is unnecessary anyway, and with the bigger
temperature difference between ambient and normal you run the risk of damage from localised hot-spots for no gain.

In extremely cold conditions and even with a correctly functioning stat the temperature may never reach normal, due to the
'surface cooling' effect of freezing air passing over the sump, block, hoses, and use of the heater. As a point of interest it is
this surface cooling that led to there being 'summer' and 'winter' thermostats. In winter a higher rated stat was fitted as more
of the cooling would come from surface cooling of the block and sump. In summer a lower rated stat was fitted as the
surface cooling effect would be lower. The effect of this surface cooling can be reduced by partially blocking the air-flow
through the radiator and oil cooler. Contrary to popular belief this doesn't stop the coolant in the radiator from being cooled
too much, as the thermostat closes anyway when the coolant temperature drops below the rated temperature, it simply
reduces the amount of surface cooling. Blanking-off will however make the coolant too hot if you blank off too much or
the weather doesn't warrant it.

Michael Beswick has pointed out that the typical 13" x 6" (excluding the bump on the top) rally plaque frequently issued
on organised runs in the UK tied on with string makes an excellent oil cooler blind for cold weather running, for those cars
with the oil cooler above the apron at any rate.

Coolant Temperature too high:

MGBs had hot weather testing during development, and many have been running in desert states in America and the
Middle East for many years with no problems. If you are having cooling problems it is more likely that there is
something wrong with your system - either the engine producing more heat than it should or the radiator failing to get
rid of it, rather than any fundamental design problem requiring modifications or expenditure on after-market stuff. It
may even be the temperature gauge over-reading, although this is more likely with electric gauges than capillary. Also
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don't forget that it is normal for the temperature gauge to show a higher reading when slogging up a hill in high
temperatures than cruising on the flat in winter.

Updated May 2008: Early in 2008 there was a heated discussion about thermostats where one person insisted that the
stat controlled the maximum temperature, whereas everyone else myself included said it controlled the minimum. On
consideration I changed my view, but to one that says the thermostat maintains a given temperature, rather than a
maximum or a minimum. But like any thermostat it can only do this between certain upper and lower limits. If the
ambient temperature is below a certain point surface cooling of the block, sump, oil cooler and use of the heater will
prevent the coolant getting hot enough to open the stat at all but the engine will still be running below temperature.
This is when people in cold areas talk about 'blanking off the radiator'. And if the ambient temperature is above a
certain point the radiator won't be able to dissipate as much heat as normal, the stat will be fully open, but the engine
will still be hotter than normal. The fact is that more of us experience the latter i.e. higher temp gauge readings in
summer than low readings in winter, which is why most people say it controls the minimum temperature. Even giving
this interpretation the 'maximum' man refused to acknowledge it and stuck to his guns, so there it was left.

So under a wide range of ambient conditions the running temperature is set by the stat. Below the minimum is
relatively easily dealt with by blanking off the radiator, but above the maximum will inevitably result in a higher temp
gauge reading than normal. Even in a typical UK summer with temperatures in the high 70s and low 80s the
temperature gauge will read higher than normal under some driving conditions. This isn't the end of the world, it just
means that the coolant temperature will have to be higher than normal before the radiator can get rid of the usual
amount of heat. Mid-way between N and H is no problem at all, and is actually about where the electric cooling fans
cut in at 90C, whereas a standard stat is 82C. 'H' on the gauge represents about 110C/230F, which is above boiling
point but you should be able to get right up to the H zone without any loss of coolant or steaming because of the
pressurised system. Using a typical 33% anti-freeze solution a 121b cap raise the boiling point to 123C/253F which is
well above H on the gauge. I've seen my V8 inside the red zone without problems, other than for my nerves, although
by that time you should be thinking about whether you are pushing it too hard for the conditions, or there might
indeed be a problem. In either case turning on the heater full-blast can buy you a bit more time - at the expense of
comfort!

As mentioned before there are two main reasons why coolant temperature can rise more than it should - either the
engine is pushing out more heat than it should or the radiator isn't getting rid of it. In the former case this can be head
gasket blown, timing too advanced or retarded, drag on the engine from tight bearings e.g. just after a rebuild all of
which can result in a significant increase in heat output, binding brakes (usually accompanied by a smell of them
burning), underinflated tyres (slight effect) etc. In the latter case the radiator can be partially blocked either eternally
by debris or internally by sludge, restricted airflow through the grille from additional lights, rally plaque, number
plate etc. Flow can also be reduced by a thermostat not fully opening, water pump vanes corroded away, and I
understand there may be an incorrect combination of engine and pump that results in reduced coolant flow. There is
also another possible cause of engine overheating where the coolant temperature coming out of it isn't necessarily
raised, and possibly not even an indication on the gauge, and that is when there is sludge in the block and heads
restricting coolant flow across parts of the metal surfaces resulting in localised overheating and possibly gasket or
head warping problems. Internal sludge when still soft can often be shifted by repeatedly forward and reverse
flushing of the engine and radiator until the water runs clear, but hardened deposits may not respond to this and still
remain even though the water is clear. There are some DIY radiator flush additives around but they are probably of
marginal benefit, both from the safety of DIY use point of view and attacking rubber and alloy parts. Still worth a try
before the next step, though. Hard deposits are bad enough in the radiator, but at least this can have the header or
footer tank removed, the tubes rodded-out and the tank resoldered, or at worst the radiator replaced. But in an engine
often complete dismantling and 'hot-tanking' will be required Hot-tanking is dunking in hot chemical solution to
hopefully dissolve any deposits before it dissolves the engine! These chemicals can be pretty caustic and not only
dangerous to handle but often destructive to alloy parts.

Coolant Temperature too low:

If the thermostat is stuck open, or not even fitted, the engine won't reach normal temperature in
anything other than hot weather. This is bad for the engine, the environment and your wallet as well
as causing low heat output from the heater. You can check the stat by warming the car up from cold
and periodically feeling the radiator. As the temp gauge rises the header tank should stay relatively
cool. As the temp gauge gets near N the header tank should suddenly get very hot (!) as the stat
opens, and this indicates a normally functioning stat. If the header tank gradually warms up as the temp gauge rises
with no sudden increase there is no stat or it is stuck open. You can see this on the temp gauge as a very slow rise,
probably not getting anywhere near 'N' until you are stopped in traffic. Don't forget a low temperature gauge reading
may also be due to problems with the gauge (capillary and electric) or sender (electric).

Hotter stat for winter?
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It is the variation in manufacturers and types referred to above that makes fitting a hotter stat for winter a hit-and-miss
affair - you may have to try several before landing on one that does run higher on the gauge then another once fully
warmed, and it could even run lower. See this long and patient (you will see why if you read all of it) explanation of
thermostats from a manufacturer. One of the most interesting statements from the manufacturer is: "You could buy a
195 degree thermostat that is designed to regulate at the same temperature as your original 180 degree thermostat. In
that case, you would see no difference in the engine temperature under normal operating conditions. You would,
however, see that the engine gets warmer before the thermostat initially opens." That mirrors my experience when I
fitted a new 82C stat and only subsequently noticed the old one had been an 88C, but saw no difference on the gauge.
He goes on to say that you may have to try several stats with the same nominal temperature rating from different
manufacturers in order to see a desired change on the temperature gauge.

Thermostat Replacement: May 2014

The day before a 300-mile run I went to fill up. Glancing at the temp gauge on the way to the petrol station I was
surprised to see it on the edge of the H zone and coming down, normally it barely goes above N before coming down
and oscillating a bit before settling on its 'normal' position. On my return home checked the coolant to see it barely
above the top of the tubes, even though it was hot i.e. fully expanded. Topped up when cool and it took a litre - too
late to do anything about whatever the problem might be now. Set off for Chepstow next morning with some
trepidation, and the same thing happened again although as I was watching it this time I saw it go well into the H
zone before settling down. Fine for the rest of the day, and on our return home checked the level and again it was well
down, when cool it took another litre. Next morning took it round the block, same thing happened, level dropped by
the same amount. Looked carefully round the engine, no sign of any leaks, oil is clean, but there is dampness below
the overflow tube. As it seems to lose the same amount regardless of whether it is 3 miles or 300 miles from cold, I
reckon the thermostat is sticking, it's getting hot enough to boil, and pressure is coming via the bottom hose and
pushing the coolant out of the overflow. So thermostat replacement is an immediate task as the next run is in three
weeks, and hope that fixes it.

First job is to drain at least some of the coolant out, which entails removal of the bottom hose. This came to me with
the car 25 years ago, although I have replaced the water pump, and I think I've also had it off the rad for flushing,
both many years ago. Because the bottom rad pipe faces upwards it's a struggle to remove the bottom hose from that
first, but if you remove the pump end first water will go everywhere, whereas at least removing the bottom end first
you can catch most of it in a bucket. Before this happened I was planning to drain and flush the system anyway, and
replace the coolant, as when hot the coolant in the rad is quite orange, but not when cold, implying that a lot of
sediment is being stirred up when in use. I was going to do it by repeatedly filling with water, running up to temp,
then draining hot or nearly so, but given the difficulties getting the hose off that's not really an option.

This thermostat is original to me so the housing hasn't been off in over 25 years, and I know they
can be problematic. The problem is that crud and corrosion builds up on the studs which makes
them an interference fit in the holes in the housing, and with three studs there is not much scope for
| wiggling it, it has to be more or less a straight pull upwards. If I can get any studs out first it should
be easier. I can get one out using double-nuts - the one at the front of the engine which is in a blind
i.e. a dry hole, but the other two go down into the coolant space and can corrode - can't shift those. Dribble WD40
round the studs the night before. With the top hose and one stud removed I can get a pair of grips in the outlet and
wiggle to see the housing is moving, so pull up while wiggling and gradually work it off.

S © Very orange underneath, although the thermostat itself doesn't seem to be damaged in any way.
With the housing off and more space I can get double-nuts on the other two studs and get those out
as well, so I can clean up the head face. I'd delayed ordering a new stat until I got the housing off in
case I damaged it - I hadn't, but it was heavily corroded including the sealing face by one of the
stud holes which can lead to leaks up the studs, so ordered one anyway with stat and gasket. This is

one of the rare occasions when I can't start and finish a job on one of my cars in the same session.

et

I ran a file round the plain shank of the studs, and would have lightly filed out the holes in the old
. que—=amm8 | housing if I had been refitting it, and will use copper grease on them anyway. I was surprised to see
55, ] | the head end was coarse thread whereas the nut end is fine. Inlet manifold studs for example are
AR % . .
fine thread both ends but rocker pedestal studs are also coarse threads in the head, as are cylinder
head studs in the block.

Next day as repeated filling and draining hot wasn't going to be an option, for the sake of four bolts I removed the rad
so at least I could agitate that and rinse it out. The two struts that go from the top two bolts to the wing bolts have to
be slackened at the wing end so they can be swung out of the way far enough to angle the rad forwards so the top
connection clears the mounting panel (and my foam seal). When replacing these struts, remember to position them
over the welded nuts on the rad flange as you are screwing the long bolts in, otherwise you will have to undo them
again!
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i delay. After refitting the rad I reattached the bottom hose, but unfortunately 'stripped' the Jubilee
clip, and don't have a spare of that size. And of course when ordering the correct stat a couple of
hours later I forget to ask for one of those at the same time! The housing is an alloy copy rather
than a steel original as they are quite a bit cheaper. Time will tell if that's a false economy.

Replacement stat arrives. Decide to test it in a pan of water just in case. But that is not as straightforward as it might
be as we have an induction hob which means using one of SWMBO's shiny pans. She's OK with it, but I find my
digital oven thermometer is being confused by radiation or something from the hob, so I have to keep turning the hob
off to read the correct temp. It seems to be opening a shade after 82C, but I had tested the old stat earlier using a
blow-lamp on a tin (which took ages hence doing the new one - clean - differently) and that seemed to be about 90 or
92C. Not as high as I was expecting, the temp gauge was going higher than that - maybe to 105C on a Centigrade
gauge, and my gauge reads a few degrees low.

So I reinstall the studs with copper grease, pop the stat in, smear a thin layer of non-setting flange
seal on one face of the cork gasket, noting it is handed for both top/bottom and rotational position
as it has a notch to clear the rocker cover. Put a smear of seal on the new housing and fit that, then
the hoses. A spare Jubilee clip is a little large, but tightens down just before the 'threads' run out, but
I've ordered a couple of the correct size and will fit one later.

What to do about the bottom hose is a bit of a conundrum. As this one is still supple, shiny and smooth do I refit it?
Or use the spare that I bought years ago? Given the quality of hoses these days a 'new' one could well fail before my
25+ year-old one. I've had my spare for nearly that long, so is that now perished? Or did I buy it long enough ago
before the quality got so bad? I decide to put the original on first, fill it with water and run it up to temperature first to
check that there is nothing else wrong and it was the stat before draining and refilling with anti-freeze. I'll fit the new
hose and clip at that point.

When it stops raining I get the cars out to do a test run. No leaks, but I'm slightly concerned to see the temp gauge
goes to about mid-way between N and H before it comes back down again. No coolant loss, but then I've only just
refilled an empty system so the level is probably low anyway. Switch off and it is well down, and takes about 1.5
litres from a just-boiled kettle. Let it cool down to about 70 degrees, and run it again. This time the temp only
gradually creeps up from mid-way between C and N to it's normal position. Initially the rad was cooler than the
thermostat housing which indicates the stat was closed, then it obviously opened. Switched off, checked the level
which was as I had left it. So nothing more to do but put it back in the garage (it had started raining again anyway)
until it has fully cooled down overnight and try again.

Next day coolant level still good so run it again. This time I film the temp gauge while monitoring the temperature on
the head just above the temp gauge sensor with my infra-red thermometer and the rad header tank with my hand. The
rad only warms slightly to begin with, then rapidly got hot as it should. At that point the thermometer indicated about
78C. Replayed the video to see that the temp gauge simply rose to it's normal running position and stopped there,
which is a relief. Coolant level still good, and nothing chucked out of the overflow. So the final job once it has cooled
down is to drain the plain water which I have put in to start with, and refill with anti-freeze.

The odd thing is that ever since I've had the roadster it's warm-up has been totally consistent in that the temp gauge
would always go slightly above N, then come down quite a bit as the stat opened, then go up and down less and less
until finally stabilising on its normal running position. When I got the V8 that was exactly the same so I took no
notice. Then after many years and tens of thousands of miles it developed a cooling system problem that resulted in
coolant loss, but after fixing that the temp gauge stopped oscillating during warm-up and now just rises to its normal
running position and stays there.

In the event it was a week or so later that I removed the bottom hose to drain some water out prior to adding
antifreeze. This should be done by adding the required amount of neat glycol first - 1.9 litres for 33% with a heater
for example - then top up with plain water as that takes account of any old coolant or plain water left in the system,
which can be quite a bit. How you get on with replacing glycol with ForLife I don't know, but I do know that with
Evans waterless you have to go through several flushing cycles first. I had completely removed the bottom hose as I
had decided to be rash and fit my new spare. I smeared Vaseline round the first half inch or so of the inside of the new
hose, as dry it was proving difficult to get the hose on any of the three pipes, and the heater return pipe was still quite
hard, and tightened up the clamps. Put 2 litres of neat glycol in and that was enough to fill the radiator to above the
tops of the tubes, which was a surprise, I had expected to be adding some water as well.
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Started it up to hear a load drumming noise so immediately switched off. As suspected the fan was hitting the new
hose, hadn't even considered that when fitting it. There is only about 1/4" clearance each side of the hose to both the
fan and the timing cover, so it has to be positioned quite carefully. I had noticed the old hose had been rubbing on the
timing cover. Fortunately lost no coolant - which would have been neat coolant - when adjusting the hose.

Restarted and let it warm up, looking round for any leaks and keeping an eye on the rad level with the cap off, feeling
the thermostat housing, and looking at the gauge. Got maybe half-way from C to N (bearing in mind this gauge reads
low) when the rad level suddenly dropped like a stone. Immediately switched off, boiled a kettle (neat water!) to top
up with, and it took most of a full kettle. This must be due to the new thermostat having no jiggle valve, not even a
notch in the main valve, so it traps air beneath it until it opens, even though it has coolant on top of it from filling the
rad. This must be why when I first filled and ran it with the rad cap on, the temp gauge went up quite a way above N
before it came back down, and I subsequently found the rad 'empty' needing quite a bit to bring it above the tubes
again.

Restarted, no movement in the header tank for a while, then suddenly started flowing across the tops of the tubes and
turning blue. I hadn't noticed that it was clear to begin with, even though I had only put neat fluid in. I suppose it is
'heavier' and had displaced the water that was left in the bottom of the rad. At the same time the level started dropping
again, but quite slowly, so I just trickled in some cold water to keep it above the tubes, perhaps half a litre. All this is
best done with the front of the car slightly higher than the rear to aid bleeding, particularly of the heater, the tap for
which should be open. Left it overnight and gave it another test in the garage, and all was well, no oscillation, and no
coolant loss.

However next day I took it round the block, to find the wild oscillations had come back. Got back home and found it
had lost about half a litre. The same happened again next day, with a catch bottle on the overflow tube. This has to be
more than simple purging of air left in the system. By now we were only a couple of days away from the Arden Run,
so nothing I could do about it. But as it seems only to chuck some out if filled more than 1/4" above the tubes when
cold, and only as the stat opens, it should be OK, and it was.

I'm wondering if it's the pump sucking in air, as seemed to be the case with the V8. I changed the pump almost on
getting the car in 1990 as the bearings on the original had gone. It was a pig to fit - an alloy after-market item, with
one of the holes having to be ovalled to get all the bolts in, even though the gasket from the same source fitted as it
should, and one of the bosses ground down as otherwise the bolt was too short. After a few years I noticed that started
weeping on warm-up, so got a pukka cast-iron pump prior to a trip to France and put it in the boot waiting for the
weep to get worse - that was 17 years ago and it's still in the boot! It could also be a problem with the bypass passages
in the head and/or block not circulating coolant while the stat is closed, but the pump is easier to change as a first go.

Bl But before that I decide to do some pressure checks. I'd put a gauge Tee in the heater tap hose some
time ago when I was investigating the radiator cap, albeit with the gauge under the bonnet as I

couldn't come up with the necessary adapters to fit the gauge tubing. But this time I persevered and
i made a thick spacer washer to take up the slack that was left in one fitting after the tapered threads
had tightened as far as was sensible.

Warmed up on the drive and no problems at all, gauge just rose to its 'normal’ point, stat opened, pressure up to about
6psi - higher than I was expecting given the V8 pressures. Thermometer on the stat and temp gauge sensor housing
showed about 80C. Blocked off the rad, allowed the temp to rise till the gauge was right over the N and the housing
temp was 88C. Let it rise to between the two little dots i.e. on the edge of the H zone, temp was 107C, pressure about
9.5 psi, so the 101b cap is basically OK.

Switched off and the rad cap was hissing, and the pressure started slowly dropping, even though the temp gauge was
actually going higher due to heat soak. So although the cap does seem to be 'maintaining' just under 10 psi, it seems
there is a small leak from somewhere associated with the cap or the rad fitting, that is allowing pressure to leak away
even after it has dropped to below 10 psi. Removed the 101b cap and fitted a 201b I had from when I was investigating
the V8, ran it again with rad blocked and the pressure got up to about 15psi. Switched off no hissing - faulty 101b cap
seal?

Refitted the 101b cap and let it cool right down for about 3 hours with bonnet up and cool draught through the garage
so the temp gauge was on the end stop and the pressure gauge zero. Drove round the block and I was surprised how
quickly the pressure rose, to about 12psi. Temp gauge did its usual thing of rising towards H - but not reaching it this
time, and oscillating before it settled back down to its 'normal’ but low point. Pressure gauge steady. Got back home,
no coolant in catch bottle, and cap not hissing this time!

When I had the V8 cooling system problem that would always rise to cap pressure. Afterwards it only rose to 11psi
(151b cap fitted) when the fans cut in i.e. mid-way between N and H. When the fans cut out it was 6psi, and running
in free air on the motorway only 3psi. So I'm pretty sure the roadster system is pumping up just like the roadster was.
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But whether it is down to the pump sucking in air, or a leaking head gasket, only time will tell. As the pump is easier
to change, 1 did that first.

Unfortunately things were just the same. Before I'd got to the end of the road the pressure was up to 5psi with the
temp gauge still on C. As the temp rose the pressure went up to about 12 psi )10 psi cap), temp went up to just over N
before coming back down. Pressure dropped to about Spsi, and crept back up to 10 again on the way back home.
Perhaps about 250mL in the catch bottle, and the rad cap hissing. I suspect the pressure drop just as the temp dropped
was the stat opening, and either localised boiling or something else chucking out some coolant. Looks like the head
gasket then, but really I need to do a combustion leak test of the coolant, a compression test and a leak-down test to
get as much diagnostic info as possible before doing anything about the gasket.

The combustion leak test proved the head gasket was leaking, and replacing that had the same effect on the gauge as
the V8 top-end rebuild, i.e. the gauge now just rises during warm-up and stops, very little if any oscillation, and the
rad cap no longer hisses.

V8 steam pipe: However note that the factory V8 has a 'steam pipe' which connects the inlet manifold
i.e. the engine side of the thermostat, with the radiator side of the thermostat, which effectively bypasses
the thermostat for a noticeable amount of flow. This means that the inlet manifold and the header tank
will start to warm up at the same rate, then the inlet manifold will heat up faster than the header tank,
untll it gets hot enough to open the stat, then the header tank will suddenly get very hot as with the 4-cylinder engine. This
performs the same function as bleed holes in thermostats - either from the manufacturer or owner drilled to prevent air-
locks on refilling, which also cause a bleed of warm water into the radiator before the stat opens.
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Vaporisation! 4pril 2019
An example?

An exclamation mark as more and more people are jumping to this as a cause of running and hot-starting problems,
without any diagnosis. Americans talk of 'vapor lock' and vaporisation and I think this is where people have picked it up
from.

The first thing to remember is these cars have run in desert states - America, Australia and the Middle East for decades
without these problems.

The second thing to remember when people start blaming ethanol is that America has had oxygenated fuels for far longer
than we have, and in greater concentrations, and again don't report problems.

The third thing to remember is how our fuel systems work. We have a pump at the back of the car applying 3psi or so to the
fuel. At the front we have the carbs, with float chamber and float valve, and the top of the float chamber is open to
atmosphere via the vent port/over flow. No one has yet explained to me how, with 3psi of pressure from the pump, and the
carbs open to atmosphere at the front, the pump can't push any air in the pipes out of the vent, and keep pushing until the
float chambers fill up with fuel and the float valve closes.

Yes, modern fuels do have higher volatility, but as the vast majority of us don't get the problem it can't be the reason a few
do.

Yes fuel can boil or vaporise, in hot weather I can hear it boiling at switch-off in the V8 carbs. But if that happens in the
pipes why isn't the fuel pump pushing it out? The only way the carbs wouldn't fill is if the fuel was vaporising at the rate of
a pint every 30 seconds, which is impossible in the relatively short length of pipe that is exposed to heat, and even if it were
the pump would be chattering away like billy-oh.

Yes Americans do get vaporisation, but in cars with engine driven pumps which are pulling fuel from the back. With the
pump pulling the pressure is lowered, so it is more likely to boil (see comment here when a pump was mounted in the
engine compartment of an MGB). With our pusher pumps the pressure increase reduces the chance of boiling. Also an
engine-driven pump is only running at engine speed, so with vaporisation at idle they can get fuel starvation from the pump
not being able to keep the float chambers full of fuel. Our electric pumps should be capable of delivering a pint in 30
seconds whatever the engine speed. There are any number of American YouTubes around talking about
vaporisation/vapour lock and percolation (?). And the recommended solutions? Fit an electric pump at the back!

There is also the question of just how hot things have to get to cause a problem. With the best will in the world the UK
doesn't get heat waves very often. But when they do, on organised runs that can get 100 or more MGs, one would expect to
find several cars stuck by the roadside or failing to start if it were a generic problem, and I've never come across anyone
with that problem. Very occasionally something else (I always stop and check unless they have other cars with them), but
never that. Incidentally problems hot-starting are unlikely to be vaporisation anyway, more like fuel expansion with heat-
soak and overflowing into the inlet manifold i.e. flooding.

Another possibility is when at switch-off heat-soak causes the fuel in the line between pump and carb to heat up and
expand, which can increase the pressure to higher than normal pump pressure, and if the float chambers are full with the
float valves closed that could force them open raising the fuel level there and in the jet. But there is more chance of the fuel
in the float chamber expanding and raising the level in the jet, possibly to the point where it overflows into the inlet
manifold causing a grossly rich mixture at restart. And it was only offered as a theory anyway, from tests sponsored by the
FBHVC carried out by Manchester University on an XPAG engine. Some notable observations:

o "Ata temperature of 75°C 20% to 30% of the classic petrol would have evaporated. While at 75°C nearly twice that
volume of modern petrol has evaporated." But what does that actually mean in an engine?

« "With over 40% of modern petrol evaporating at typical under bonnet temperatures, it is surprising classic carburetted
engines manage to run at all." But as we know they do, and most of them without problems in the hottest weather - in
the UK at least.

« "Two thermocouples, one in each carburettor, at the bottom of the transfer pipe connecting the float chambers to the
carburettor body (shown in photo 2 and photo 3). Typically, this was 42°C, which was surprisingly low considering
that this part of the carburettor is positioned under 1" away from the 400°C exhaust manifold."

o "When the engine was running, the highest petrol temperature of 42°C was in the transfer tubes. At this temperature,
less than 10% of modern petrol will evaporate, insufficient to cause any problems."

o It puts running and hot-starting problems down to two factors - "As the petrol in the carburettors gets hotter, more of
it boils. The pressure of this vapour forces petrol out of the carburettor jet, which collects in the inlet manifold
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making the mixture temporarily richer. The vapour bubbles in the jet then cause the carburettor to deliver a much

weaker mixture when the engine is running or cranking." I.e. one enriches the mixture and the other weakens it,

therefore compensating for each other at least?

It suggests: "However, if the problem is not too bad, it is possible to nurse the engine back into life using the choke to

enrichen (sic) the mixture." which is all a bit vague as you wouldn't know whether the problem was excessively rich

and choke would make it worse, or excessively weak. But this doesn't seem to have been quantified, only theorised
from the temperature readings.

« It has been suggested that adding a return pipe to MGB fuel systems will prevent problems: "Modern cars do not

suffer from these problems for two reasons. Firstly, the petrol in the pipes and injectors is held under high pressure,

which increases the boiling point. Secondly, as soon as you switch the ignition on, the hot petrol in the engine bay is
recirculated back to the fuel tank, allowing the engine to start on a new charge of cold petrol." But the return pipe for

a carb-equipped MGB would have to come directly off the feed pipe, not through the carburettors, so it cannot have

any effect on what is inside the float chambers, jets or inlet manifold. Injectors are completely different as there is no

reservoir and the circulating fuel is within a few mm of the nozzle injecting it into the throttle body or intake.

Insulating fuel pipes has also been mentioned, about which they say: "Unfortunately, insulation does not stop the

transfer of heat, it only slows it down. Once the engine has stopped and the petrol is no longer flowing, the petrol will

heat up, no matter how well insulated the parts of the fuel system are. Benefits will only arise if the heating is delayed
for a sufficient time to allow the under-bonnet temperature to fall below 45°C."

« As far as preventing vaporisation problems goes their tests on various fuels show that higher octane vaporises less
quickly than standard 95 octane. I've always used higher octanes in the roadster, but only ever supermarket 95 in the
V8, and only once in the V8 have I experienced anything that could possibly have been put down to heat effects on
fuel, and that was flooding not vaporisation.

o An Australian writes: "Temperatures measured are no where near what we experience during an Australian summer.
This makes me question how does my MG TF run when the ambient air temperature is 45 degrees Celsius. No
modification to the original design specifications have been incorporated, I do use 98 octane rated fuel." To which the
author replies: "Australian summers - The distillation curves shown in the article are for UK winter fuel (intended to
work at around 0 degrees Celsius). I would be very surprised if fuel in Australia were not supplied in different
volatility grades chosen to match ambient temperatures, just as we get winter/transition and summer fuel in the UK.
Hence the reason your TF continues to run in your summer." To which I can only say "Can it really be as simple as
that? And why don't we have summer grades that allow UK cars to run in hot weather?"

Over the years I've done some simple tests in hot weather:

« In the roadster at 26C ambient the engine compartment in stop-start traffic got up to 50C.

o On another occasion of 30+C ambients the V8 engine compartment on two days got up to 64C.

« Testing the V8 cooling system shut in the garage on a 30C day (exhaust piped outside), at a fast idle (from wedged

throttle), I measured the air going into the grille at 41C.

On none of these occasions was running or hot starting compromised. The only time I have had hot starting problems was
the V8 when I inadvertently left the plugs in for 25k in 2011, and again in very hot and humid weather in 2014 at
Coningsby when the Canadian Lancaster arrived. Definitely in that second case it was flooding as I could smell it, but
cranking with the throttle wide open got it going after a few minutes.

The bottom line? I would love to get my hands on a car where the owner is claiming vaporisation as the cause of his
problems, but until then - with the possible exception of vaporisation in the exposed jet-pipe of HS carbs, I simply don't
believe that it's even possible in our cars. Even with the jet pipe it is at atmospheric pressure both ends, so apart from when
actually boiling the levels in the float chamber and jet should still be the same and hence at a normal level. If it is the jet
pipe that is causing the problem, then holding a wet cloth round both of them should pretty-well instantly get the car going
again. I did wonder about my new heat shield as it only has a thin layer of shiny cloth as the insulator instead of the
asbestos slabs, but just as there were no problems with the old one despite having a large chunk of one of the slabs missing
for 30 years, there have been no problems with the new one.

An example? September 2024 As above I've said for a long time I'd love to get my hands on one. Well, I've still not done
that but the next best thing is Bill in Philadelphia USA who has had hot-starting and running problems for years - getting
him to try various things and come back to me with the results. Not ideal, as the way one person perceives and explain
things can be quite different to another, especially when we are 'two nations separated by a common language'. He hasn't
yet offered to pay for flights over there but he has said he would put me up on more than one occasion!

I've been in communication with Bill for years about various aspects of his two MGBs. One of them - a 76 converted from
single Stromberg to twin HS SU - has had continual hot-start problems as well as stumbling and cutting-out at junctions
and similar. The other is an earlier model also with HS SUs and does not have the problem - which makes makes him an
ideal candidate to back up my contention that hot-start problems are not generic to the MGB but due to circumstances on a
particular car. Every summer this problem comes round and this year was no exception, despite adding heat insulation to
the float bowls, fuel lines in the engine compartment, stainless steel heat shield, and others.
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He is determined to find and fix the cause, and I'm equally interested as hopefully it will help others with the same
problem. But one of the difficulties in remote diagnosis is that it's only when Bill thinks to mention something that I can
get a light-bulb moment. A case in point was when we were investigating the emissions control system his car has with the
carb vents/overflows piped to the charcoal canister, when he mentioned that on removing the hose from the front carb there
was liquid fuel in it. Never mind 'light-bulb' but a battery of flood-lights suitable for a football pitch! There should never
be fuel from the vent as that indicates there is or has been an overflow, and with the jet and bridge at a lower level than the
vent port fuel must be coming from there and running into the inlet manifold as well - exactly my theory of flooding and
not fuel starvation. The question is what caused that overflow.

We agreed he should check the float heights, but he chose to replace them with adjustable StayUp, and new float valves.
Not something I would have done as changing things can cause other problems.

The most obvious test if you suspect the float valves is to turn on the ignition but not start the engine - removing the wires
from one of the coil spade terminals first to prevent the coil overheating (some electronic systems don't need that but best
to be on the safe side) - and timing the clicks which once the float chamber has been topped-up shouldn't be more than
once every 30 secs. (This is to check seepage through the float valves as they wear. Slower than once every 30 secs is fine
as that is less than the consumption at idle so the fuel level won't rise and flood no matter how long it is left. More
frequently than that and more fuel could be seeping in, which will raise the fuel level and make the mixture richer, which
will affect the idle speed as well as eventually overflow. Bill did that and reported that it clicked six to eight times, then
started chattering away ten to the dozen at which point he switched off (his other car has never done this". Six or eight
times in 30 secs is way too much, never mind the chattering. I asked him to do it again with the overflow hoses removed
from both carbs and to watch and listen, only switching off if fuel started to flood out of one of the carbs.

He did this test after changing the floats and valves, and this is the main problem with remote diagnosis - it was only
because he had sent me a video this time that I realised the situation was far far worse. The six or eight click he mentioned
were as soon as he switched on for a start, which would be fair enough if the car had been standing for some time. But it
was every time he switched on, even when it had been turned off then immediately turned back on again (see first section
of the video here). There had been suspicions about a Hardi pump not working correctly and when he sent me pictures it
had been fitted incorrectly with both ports facing straight down, which traps air and causes the pump to click more
frequently than it should, as had been the case with local pal Geoff. Rather than move the pump, which had been installed
in a different place anyway, he decided to go the whole hog and fit a new SU in the original location and eliminate the
pump as a cause altogether, with strict instructions from me as to how it needed to be orientated i.e. with the outlet port
above the inlet so it can purge itself of air. Another thing I noticed in a photo was a fuel filter between tank and pump
which also raised a red flag (Why? What problem was it intended to solve?). Back to the video, he started the engine a
number of times and on two occasions the initial idle had a stumble and needed a rev to get it to stabilise at about 900-1000
rpm, which seems to be needed with modern fuel. Previous videos had shown the idle at barely 500-600 which I think is
too low, but he hadn't altered the idle screws - more indications of mixture problems when there is the low idle.

As if that wasn't bad enough he sent me another video with the ignition left on and the pump chattering away like billy-oh,
exactly as if it were pumping fuel, but with nothing coming out of the vents. It was either going onto the floor (which it
wasn't), it couldn't have been pumping out of the jets at that rate with the pistons fully down and it was going for several
minutes, which left only one thing - the pump itself, in the shape of the non-return valve in the inlet stuck open so the
diaphragm was repeatedly sucking the same fuel from the tank and pushing it back again. Dirt in the valve? Remember that
filter between tank and pump? It's still there with the new pump and a picture of the fuel level in the float chamber also
showed what looked like debris at the bottom despite a fuel filter in the engine compartment as well. He is going to clean
that out, then we will have to watch for it coming back. Chattering can also be caused by air in the pump or pipe to the
carbs (slack input hose connections? Perforated pick-up pipe inside the tank?) when the float valves are fully closed, but
that should never happen after the engine has been run without disconnecting hoses or pipes. Another day showed just a
few clicks when switching on, and the 'debris’ turned out to be marks in the casting and not bits so the test will have to be
repeated.

The next test to conclusively prove the 'continual chattering' problem (if it happens again) to the pump and not the carbs is
disconnect the fuel feed from both carbs and block it, then repeat the 'ignition on not started' test. Now there should be no
fuel flow at all, only reverse seepage from the one-way valve in the pump, and there could be many minutes between clicks
of the fuel pump.

Bill sent me three more videos. The first is a delivery check i.e. the carb feed to the front carb removed and directed into a
container - and the result was shocking, proving that a video (to update the adage (all adages are 'old' by definition)) saves
a thousand words. Turning on the ignition the pump was chattering away like billy-oh, with only fits and starts of fuel
coming out, and very discoloured. It took 20 seconds before the pump settled down to a more normal rate with continual
pulses of fuel, noticeably cleaner, and no obvious bubbles. This video has an example of the frequent clicking at switch on
which shouldn't happen unless the ignition has not been on for a week or more (clip repeated three times) in the first
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section, and the delivery check in the second section: replaced both floats and valves in both carbs but still had the same issue and wondered if it could be a faulty float chamber
lid which of course it could be and was already in my mind. He ordered a 2nd-hand lid for the front carb, but had also been
Fuel pump issues on an MGB asking the chap he bought the floats and valves from what could be wrong and sent his lids off to him to have a look at. He

said both had damaged tips and he had replaced them and was returning the lids.

However he has had a major incident at home where this car was badly damaged in a fire which brought any further testing
and diagnosis to an end, with no resolution. As I mention at the outset he has two MGBs with twin HSs and the other one
hasn't had any problems of this nature, which surely indicates very strongly if not proves that his issues at least are down to
this specific car and are not generic.

The second video was with the feed into the container blocked off and the pump clicked about once every 10 secs - three-
times more frequently than the 30 seconds minimum between clicks it is supposed to be. The third video was with the feed
connected back up to the front carb, more clicks than would be normal turning on the ignition but then the hose had been
off the carb. When that stopped clicks every 10 secs as before. So either the rear carb float valve was seeping in videos 2
and 3 and the front carb not contributing to it in video 3, or the float valves are OK and it is the one-way valve in the pump
that is seeping back. The first question is why the fuel was so discoloured at the start of video 1 - as it ran clear shortly after
then that can't be coming from the tank, so it must be occurring as it is sitting in the lines and the pump when parked up.
Pipes? Hoses? The second question is why it is taking 20 secs to start delivering fuel properly - chattering away like this
indicates there is no fuel in the pump and it was having trouble pulling it from the tank. Air leak on the inlet side? Pump
banjo/bolt incompatibility?

At another switch-on to take the car for a good hard run the pump chattered away for 20 secs and showed no sign of
stopping so he started the engine anyway. Just after that the chattering slowed from very rapid (as at the start of the
delivery check in the above video) when no fuel was coming out, to regular pulsing (when it was in full flow), then
stopped. I've had that myself after having disconnected and reconnected things at the pump. So I'm convinced that,
somehow, his pump is emptying while parked i.e. air is getting in from somewhere. On his return from the 'good hard run’
there was again liquid fuel in the carb vent hoses, so he still has the overflowing/flooding problem as well.

We keep going, the 'chattering' symptoms i.e. lack of fuel reaching the carbs would seem to be opposite to those needed for
hot-start problems i.e. flooding, but he still has the latter as well. You never know, when we find and fix the chattering issue
the flooding issue may get worse and be easier to find! Hope springs eternal (but hopefully not pushing fuel into the inlet
manifold ...).

October 2024: In an effort to get to the bottom of Bill seeing liquid fuel in his overflow hoses I've more than once asked
him to do an 'ignition on engine not started' check with the hoses off the carb overflow ports. Since from the above video it
became obvious how useful a video can be in remote diagnosis I've also asked him to film the test. The test needs the
wiring to be removed from one of the coil spades to prevent that over-heating with points and some electronic ignition
systems (but best to remove it on all cars to be sure). The object of the exercise is to time the clicks from the fuel pump,
and watch the ports for any fuel appearing. The clicks should not be any more frequent that once every 30 secs (after an
initial few depending on how long the ignition has been off) in any event as that does mean that either fuel is seeping past
the float valves (or the non-return valve in the pump inlet is leaking back). Even where the clicks are more than 30 secs
apart it could mean that feel is seeping past the float valves, but in normal use i.e. engine running even at idle it should still
be using more than that i.e. it will never overflow. However for whatever reason that hasn't happened so far. Instead Bill
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