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Coolant byBob Muenchausen

Boiling Points of Ethylene Glycol solutions
in water at various pressurizatic

Systemr
Pressure| 0 PSI 4 PSI 8PS| | 12PSI| 16 PSI| 20 PSI| 24 PSI
>>>
Plain 212F | 225F | 233F | 242F | 252F | 260F | 265F
|Water

0,
33% 220F | 230F | 240F | 253F | 260F | 268F | 273F
Solution

0,
4% 224F | 234F | 245F | 257F | 265F | 272F | 279F
Solution

0,
50% 226F | 236F | 248F | 250F | 267F | 275F | 280F
Solution

0,
60% 231F | 241F | 253F | 264F | 273F | 280F | 285F
Solution

Pints of Antifreeze to add to MGB Cooling System (12

to produce various solutions vs. freezing point€oblant.
Pints to
dd » 1 2 3 4 5 6 7
:;‘ew . +26 F +19 F +10 F OF -15F -34F 57 F
Pfir?tzg]g 83%) | (17%) | @5%) | (33%) | @1%) | (50%) | (58%)

This article is copyright 2000 by Bob Muenchauseth may be reproduced for personal use as long atheight and
authorship is acknowledged. Please direct any iqunssto:bobmunch64@yahoo.com

Electric Fans

4-cylinder and V8 cooling fan schematics

V8 cooling is always a bit marginal and althoudtave a high-efficiency rad (looks the same but2#é more tubes) which
improved matters slightly I'm always on the lookmrta bit more.

My 'Otter’ switch (so-called because it switchesh@nfans when the water gets 'otter) was gettinig ‘tate’ (the
normal switch-on point is about miday between 'N' and the red, or 90C/194F degreesadrgrratic so | bough
replacement (BHA5252) froi8U Burlen This is a copy that actually switches on sligleidylier than the original
which is no bad thing in itself, and also has tlhle-sffect that hot oil pressure after idling for a {ehiith the fan
cycling on and off is noticeably higher. Howevehds a much higher hysteresis than the originatiwimeans
that once switched on the temp has to fall furtiedore they switch off again, i.e. the fans runrfarch longer than they used to.
At least, most of the time it does. Very occasitypathen | am stuck in traffic, it will cycle on droff much more frequently
such that the temp gauge only varies slightly @biat between N and H. Why, | have no idea, buteligs, and | wish it were
like this all the time. At the time of writing (Felary 2011) | seBrown & Gammonsalso have the switch, it's quite a bit more
expensive than Burlen, but if it is an original @tk would opt for that one. There may also be ogoarces.

| also decided to investigate the voltages in &medircuit as they draw a high current and anystasce in wiring and connectors
causes a significant volt-drop. | was quite sugatito find | was losing 0.3 volts in various contoes in the brown circuit, 0.8
volts in the relay, and 0.7 volts in the groundearly two volts altogether. A PO had added sormepad connectors in the
brown circuit and omitted to solder them so | ffeadi that, the relay was also getting very hotse 8o | replaced it, and | added
some grounds from the fan connectors to terminzlted between the fan brackets and the bonnetséaral. Got rid of most of
the volt drops (some in the wiring is inevitablefighe fans are now audibly faster and cool quicker

| have also been looking at the possibilities tiinfiy some additional puller fans - they would h&wée very slim and of a small
diameter to clear the water pump. However, afteirtgaseen some fans of this type used in pusheerhad very unimpressed.
Despite having a shroud | don't think they areffective as the factory fans, which really is saysomething. The most
noticeable difference is just how long the fansticwre to spin after the power is switched off, wh&ays to me they aren't
pumping very much air, backed up by feeling how m(little) air is pumped through the rads when taegrunning. They have
‘spiral' blades, which one fan manufacturer claimey tried, and promptly dumped them. At a minimef£60 each | think I'll
give them a miss and look further at fitting shretnl the existing fans.

The latest enhancement was to run a heavy-gaugehwire from the unused output spade on my alterrditect to the fan
relay, which happened to have a second spade otethanal. This has made another notable improverinefan speed and re

Cooling Syster Page2 of 11

the watermark

of cooling, subsequently | shut it in the garagééist piped outside) on a 30 degree day and Fef$-idling to see wha
happened. The air going into the grill was beirgroalated from the engine bay rather than beirgg!f' air at ambient and
actually got up to 41 degrees, but still the terapge never got more than two-thirds the way froto N. Travelling through
France to LeMans and back in 2002, which was vemymy| was able to keep the needle on Normal ainadls even in the
hottest conditions. Auxiliary fans no longer regair

Added October 2008:

Unlike mechanical fans which can only turn one wai} the engine (clockwise when viewed from thenfrof
the car), electric fans will usually change direstaccording to how the motor is connected, thesenators
that have a permanent magnet stator. If you shuaé a motor with a wound stator reversing therjipleo
the motor as a whole will have no effect. Startetars are like this, and early heater fan motonewiee same
but all motors you are likely to find for coolingrf applications will almost certainly have the po& (ho ho)
to run backwards. So the first thing to do witheavrfan motor, or if you have cooling problems dsheck which way the air is
blowing when the fan is running. The fan shoul@t®anti-clockwise (i.e. opposite to the mecharfaas) when viewed from
the front of the car to push air through the ramiailote that turning the blades over on the mspimdle willnot affect air
direction, only changing the motor polarity willol#ever as with mechanical fans the blades are dwnehich means they mc
air more effectively one way round than the otled this is where turning the blades over may feired. An old fan from my
V8 has an arrow on one side of the boss of thesklaiowing the direction is should spin. This iglenside facing the motor so
you have to squint down the gap between motor andéss to see it. If you can't see an arrow,l@ranarking indicating
direction (one person has reported that his fariBias one side for '‘Blow' and 'S' on the other$uarck' but that may just be
BS ...) you will have to look at the tips of thed#a. These should resemble a wing profile, and bavelatively blunt on one
edge and tapered on the other. Just like an ainmag the blunt edge is the leading edge, andapered the trailing. See the
accompanying photos (click thumbnail) for exammiethe direction arrow and profile.

Update October 2010
9 Haydn Davies has written to me saying he understéirgltheory, but several sources show the famg tleé

other way round relative to the motor. Lookingtet tdrawings in the Parts Catalogue the orientatidheomotor
and fanis incorrect according to my V8, on which the slattiee grub-screw is on the side of the blades tacin
“|— |away from the motor. If you look carefully, the tiées at top, bottom and right in the drawing haeecttncave
side facing the motor which is incorrect for a persén, the thicker edge will also be trailing fanator that spir
anti-clockwise when looking from the back of thetardhrough the blades at the radiator which is aisorrect, and the blade
on the left has the concave side facing the otfagrte the others which is obviously incorrect! Wtie exception of this blade
everyuthing else would be correct if the fan wererfg the other way. My Leyland and Haynes worksiapuals don't show
the fan itself, but various online parts catalogwith exploded drawings show the same motor anddahe Parts Catalogue
(identical atMoss mirror image aMGOC), even to the extent of showing the three bladés tive concave side facing the mc
and the odd one away! These are obviously crilye fiee Leyland Parts Catalogue, and have consequeptiated the error.

Fan Beltadded December 2009

Adjustment
Size Consider ations Added September 2010

Adjustment:At the moment I'm going to restrict this to the meiater pump and alternator drive belt, and nofrgetthe
additional belts used on North American spec caiis air-pumps let alone air-conditioning.

For years I've checked my belt tension by seeing fiao the middle of the longest run can be defiéétem its 'at rest' position
to or from the other side of the loop with lighkriinger pressure, and set it to about 1/4"-1/2¢& hever had belt squealing in 40
years, and only had to replace a water pump orcfe@atwo cars quite soon after coming to me aftany miles with other
owners. Some manufacturers are a little more preuis state a deflection with a particular forcel athers require two marks
to be made on the belt a certain distance wittension, and the alternator adjusted to cause thasies to move apart to anot
certain distance, i.e. the belt is stretched in Tke Leyland Workshop Manual in the Cooling setstates for both dynamo a
alternator systems it should be possible to moeéit laterally in the middle of its longest runr less than one inch! Is that
in one direction which seems a helluva lot? Ortal o both directions i.e. 1/2" each way whichresemore reasonable? The
Electrical section just says to “remove any undaeksiess". Haynes in its cooling section says tekoeild be aideways
deflection in the middle of the longest run of 162i'‘early' models, and 1/4" under an applied lwfadl5 to 8.2 Ibf. Both 'lateral'
and 'sideways' imply to me to be pushing or pulltrtgwards the front or rear of the car, and oetards or away from the other
side of the loop which is always the way | haveditnAlso is it in one direction or both? It seelikely that when using a
spring-balace to apply the stated force for latedets it would be in one direction only. The distfor that is half that for
‘early’ models, so do the early ones have twiceldng? Or is theirs in terms of total deflectiorbioth directions? And for that
matter what is the definition of 'early’ and 'latédynamo vs Alternator?). FWIW my 1967 Mini WorkghManual also quotes
an inch in the longest run, but an 80s Metro Manualtes a much smaller deflection of 3/16" anchishortest run i.e. betwee
alternator and water pump pulleys. It also showeeiing pressed down towards the crank pulley oesideways, and only in o
direction from rest. Interestingly it also quote®ejue wrench value of 11 to 11.5 Ibf when apptithe alternator pulley nut to
produce slip, which is perhaps the most usefulrafeant approach.

TheLucas Fault Diagnosis Manuhaas this drawing, which is repeated with the sdafkection distance for
dynamos and alternators, and shows 1/2" to 3/4'1¢&8m) inone direction, and towards the opposite side of
»~ |loop. The V8 Workshop Manual Supplement specifig"'(13mm) total deflection on longest run”.

Size Considerations Added September 2010ze been asked a question about fanbelts widthdifierent alternator types, in
particular how those for the higher output Luca8@R and 25ACR compare to the 18ACR, so did a littleaesh.


http://www.a-pdf.com/?pcp-demo
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It will depend on the pulley. As the same alts niedly have differendiameter pulleys for different applications in theory y
should be able to swap them round i.e. betweeardift 18ACRs from different cars. That implies a mwmn size of spindle, but
whether this extends to different models of altevnadon't know. Differemtmakes of alternator do seem do have different
spindle diameters, one site claims 15mm for LucaklBmm for Bosch. My roadster has an alternatdr it alloy end plate
and not plastic like the originals, | don't acty&how what model it is, but the standard beltfiite. | have a Lucas A115-45
from a wrecked 80s Metro which | have trial fittedthe roadster. The pulley is a differeiameter (which gives a lower output
at idle but is fine when driving) but the same ffigdtjust fine, so | keep it as an emergency spéfiéh a V-belt and pulley as
long as the belt isn't sitting on the bottom of ¥iee (and hence no pressure on the sides) buinig edged into the vee of the
pulley, it shouldn't really matter unless the lietp wide that the top of the belt is above the toghefvee and hence only part
the vee of the belt is engaging with the vee ofpiikey.

The clue may be in the belt number. | know manyciaig the length, an@oodyear for examplsay the first two digits of their
belt numbers indicates the width as well as theftas indicating the length.

This sitegivescodes for widths, and the examples in the image coullil eeatain width as well as length info printed trem
like the Goodyear.

This Triumph (I know, "wash my mouth out") skays 15ACR and 18ACR were used with no A/C, or 20AGRR25ACR with,

you would have to compare pulley and belt numt#us one thing occurs to me concerning A/C and highted alternators, a

that is that the more current any alternator dedivihe harder it is to turn, which puts more loadhe fan-belt. It could be that

higher current alternatodo have a bigger (wider? deeper?) belt becauseofithivould only be an issue if you were going to
use the extra current, but then a bigger belt wouldaot on the water pump and crank pulleys as well!

So what size belt is required fsiandard alternators on 4-cylinder engines? The Parts Ggaial quotes:
Engine Width|Length
GFB103 for 18G and 18GA (3-bearing) engines, andBL.8@®earing enging10mm|900m

GFB176 for 18GD to GK engines, 18V engines (excspieiow)

and those for Germany and Switzerland from 1975 on 10mm|900mn
GFB205 for 18V 797/798 and 18V 846/847 10mm|{950mn]
GFB255 for all engines and all markets from 77 on 10mm|{950mn]

Modern equivalents are the GCB10900 and GCB10950hdrie direct replacements for those in the abdve tthe first two
digits signifying the width (10mm) and the lastarthe length (900mm and 950mm respectively). Yay well get slightly
longer ones to fit, or maybe even slightly shodees, it depends what pulleys have been used, wighnot be original. A tip
on changing is to get the belt over the crank dinpudleys first as they wrap furthest round thesg] the water pump last -
having got it over the mechanical fan blades fifstourse! If the belt is still slightly too shdten try removing the adjuster bolt
altogether which may get the alternator that luset to the block.

For the V8 the original was specified as GFB 148pded as GCB 11125 i.e. 10mm wide (although shauldht'be GCB
1011257?) and 1125mm long. However some have repprablems with that belt too long on both convarsiand factory cars,
and mine is right at the end of the adjuster butatstill do with a little more tension. A shorteelt would be preferable, GVB
11088 has been mentioned i.e. 1088mm, but theprdidem is then getting the alternator down farugioto get the belt on as
hits the rocker cover way before the inner endhefadjuster is reached. Maybe something betweemwthesould be better, i.e.
1100mm, although with that someone has reporteddester bracket fouling the alternator fan! Tpeat the tip above, try
fitting a short belt over the crank and alterngolfeys first, and the water pump last.

In any event any belt you buy as a spare shoutddiditted when you get it, it should be kepttire car and not the garage(!),
along with the tools to change it, and you alwshyauld be carrying a spare, even if only by the Law of 8pguarantee you w
never need it!

Hoseswas 'v8 Bottom Hose Guard', amended April 2009

Both Bee and Vee came to me with old hoses of coBesls top hose showed slight signs of surfaaekirrg, so | replaced it as
a precaution, only for the new one to look the safter a couple of years. Replaced that with a Kewlad that does seem to be
lasting better, although contrary to what | oridiynghought it isn't a Kevlar 'sleeve’ embeddedhia rubber like the earlier fabric
reinforced hoses have, but apparently just chipéesfar embedded in the rubber. They may resistesabmasion in the short-
term, but it is the quality of the rubber that vd#étermine longevity. By contrast Bee's bottom heseains unchanged and still
pliable and crack-free, after 20 years and 50ksjilet inmy ownership - "They don't make them like they usgd t

Travelling at speed on the motorway in Vee oneldascame aware of a slight missfire when accelegatt was raining so
could have been road spray affecting the HT Ielaalsit had never happened before. The thought inatelg occurred to me
that itcould be a coolant leak spraying onto the HT lead= Ifdsbe in illustrious company - | had recentipdeabout an MG
record attempt where exactly that happened, althnauthat case it was very high cylinder pressiiféssg the head and causing
coolant to spurt out past the gasket! All the gaugere normal, and as | had just passed a seméed aarried on keeping a
close eye on things. At the next service arealegudff and as | slowed to parking speeds could Wee hissing like a steam
engine! Stopped and opened the bonnet to see &eaimg from what looked like a pin-hole in thetbat hose right by the fan-
belt, together with what looked like a series ddn the same area. Wasn't carrying a spare kiose, ( do now!), so it was a
job for the AA. They came in due course, no repiaeet hose of course, so it was a repair jobby aispecial kit (I now carry
one of those as well!)ery little coolant came out when the hose was remoyeithe temp and oil gauges had stayed on n
all the time. The repair got me up to Liverpool draetk via Clive Wheatley for a replacement hosewas beginning to weep
the next day, when | replaced the hose.

With the hose removed and the pressure releasadd see where the fan-belt flapping had worn rtghdugh
e i R R
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the hose in the one spot as well as reducing thkriiss over a wider area. This hose is very suftiable
even when cold so it's quite possible the pressutee cooling system caused it to balloon out preds against the fan belt,
whereas they usually harden and crack with age. &ealy there are those that claim that the actictheopump sucks the
bottom hose flat, but they are usually Americars lamave no idea what happens on American carsh©Rover V8 another
cause of this damage is caused by the fan bgiplfig' and hitting the hose on rapid deceleratiomfa high rpm.

Added August 2009:

[ 5| Allan Reeling has reminded me of something | remerhbaring about a long time ago, and that is some
pumps have the pipe for the bottom hose pointingctly across the car, whereas it should be artzdel very
slightly, viewed against the line of the fan-bek,in this picture. Pumps that have the port pelralithe fan-

* belt will put the hose very close to the belt fertdown.

Because of both factors | decided to fabricate adjteafit between the hose and fan-belt. There were
m convenient mounting points on the bottom alternatounting bolt and a stud and nut on the enginet fro

cover, and by careful shaping | could get it tdH# curve of the hose so as to take up minimurcesp&hilst
the fan belt may now be flapping against the geardeceleration, it has a smooth surface and sddbause
minimal wear to the belt, but in any case it isyetasmonitor the condition of the belt, and if terst happens and it breaks it is
much easier to replace at the roadside (I carpagesone of those too!) than a hose.

! Having had that hose fail I've always carried spairce in both cars. It was the fan belt thatdwdhrough

/ the bottom hose on Vee, apart from that it anddpehose were as pliable and crack-free as Bedsnbdtose.

But after doing the top-end rebuild of the V8 in 2Ghd having to disconnect all the hoses | dedidedplace

» |them all rather than refit unknown quantities. ¢ time my supplier Clive Wheatley warned me that t
quality was poor and they were likely to only lastouple of years, but they were the best he ageti@t the
time, and to keep an eye on them. | kept the gichise as a spare as that was also still verylplait crack-free. When
checking the bearings last month | noticed that4/kettom hose was quite badly cracked, but tylyically the bottom half, it
looked fine from above! On the face of it sevenrges quite a long time, but it has only done aldi0k which is an average
years-worth so Clive was right! So | fitted my reqg@enent, which has a Kevlar label on it, so hopgfoditter than the previous
one. At the Stoneleigh spares show this FebruameGhkid he had at last been able to source sontigydw@ses again, and they
do feel much better - shiny black rather than drdly like the poor quality ones. He also has gilecones available, even blacker
and shinier, but at several times the price!

Fitting the new bottom hose this time | noticedatkethe same thing as with the previous replacenteren
when the hose is pushed onto the radiator outletrass it will go, part of it is pressed up agathe flange on
the front oil hose coming off the pump, which ig agyood thing as the two will be moving relativeone
another and the flange will cut into the hose all lonly made a small dent in the old hose, but teldty with
only 15k miles. By contrast there is at least halinch clearance between the bottom curve of dise nd the
anti-roll bar, even though | have an uprated barb&h times | have cut (despite the Kevlar in taise) 1/4" off the bottom end
of the hose, which puts it closer to the anti-bali (but still 1/4" clear) and now only just toustiie oil pipe. I'd move it in a bit
more but the bottom bend is so near the end I'meroed it wouldn't fit and seal properly to theaitht outlet on the radiator.
You also have to be careful not to move it so éawhrd that it comes too close to the fan-beltesslyou have a guard as | have.

Mechanical Fansdded August 2007
For details of which fans were used wisee below

Fans are usually 'handed' i.e. they have one Isideshould face the engine and a different sidedethe radiator. Reversing it
does not change the direction of air flow (onlymdiag the direction of rotation can do that), liudaes have an effect on
efficiency i.e. how much air it moves at a giveeep. Both metal and plastic types seem to havetsduifpades where one side
is concave (i.e. slightly cup-shaped) and the atbevex. The concave side should face the engiitésasiore effective at
pushing air towards the engine i.e. pulling it tigb the radiator. Metal types also seem to havegendy rounded corner and
one tightly rounded on each blade. The gently redrzbrner should be on the leading edge, probablydfety reasons if one
gets one's fingers in the way. The individual bfademetal fans are attached to the stubs of thealédoss on the engine side,
with rounded rivets, both of which reduce turbukeaad improve efficiency. Plastic fans often haelilades with an aircraft
wing profile, with the blunter edge leading and there finely tapered trailing.

That's the theory. However, after someone askirighwivay round the fan should go, and more thanafnes
saying basically the above, the next time | loo&ethy roadster it seemed to be the wrong way ro8od.took
it off and turned it round, and had only just stdrattaching it when | noticed that the blades weirg to be
very close to the crank pulley and alternator spinatei significantly further away from the radiatoartthey
were before. So | took it off again, laid it onlat fsurface first one way up then the other, andsueed how far
away from the flat surface the centre of the boss v each case (see pics). It was about 6mm oypeanad, and about 2.6mm
the other! Mounted the ‘wrong' way round the bldukege a clearance of about 7/8" from the crankegudnd alternator spindle,
and about 1 3/4" from the radiator. The right waxeg virtually no clearance to the alternator arahk pulley and 2 3/4" to the
radiator.

Now because the fan isn't shrouded, the furthey s from the radiator the more air will be dnapast the
rear face of the radiator instead of through iueng cooling efficiency at slow road speeds a standstill.
OTOH it wouldn't do to go too close to the radiatith a mechanical fan, as being mounted on thénerify
the engine moves on its mounts i.e. under heawirigaf an impact it will chew through the radiatBut it
then became apparent that the 3-bladed fan, contortooth 18G and 18V engines at various times, naeds
spacer (12H 3910) when fitted to the 18V, whictvigt mine is missing. Steve Loft was kind enougtespond to my questio
and send me a comparative picture of his 74 engihigh clearly shows the boss mine is missing.
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— From the photographic evidence, the offset of #melfoss, and the relative distance of the deeply dished pulley, so of course a s-nosed pump will move the-groove much closer to the engine and way out ef\iith
a blades from the alternator pulley on mine and Ssexegines, | reckon the spacer is about 1". the crank and dynamo/alternator pulleys. The fdtshup to the pulley so that is also moved closehé engine and in fact hits
These don't seem to be available from the biggeplirs (and in any case need longer bolts) it. Short-nosed pumps used a shallower pulley &pkbe correct \groove alignment. The fan blades would still h& #ngine ¢
so | may make one in due course, but as the radussenever given me a moments concern course, so a 7/8" spacer was fitted between tHeypahd the fan. You can get away without the spiig®u have a 3-blade
about overheating, even in very warm weather ard avrally plaque just in front of the metal fan by turning the fan round the wrong wascause the blades are offset to the centre thislcputs the blades at
radiator grille, I'm not in any ruskhipdate September 200[fve located and obtained a 2nd-hand spacer f&ndy Jenningsbut almost exactly the right position between enging i@udliator. They are turning the wrong way of ceutsit the difference in
unfortunately he couldn't supply the bolts (HZS yad/&ich need to be about 1 3/4" minimum lengthadtyough the 7/8" spac effectiveness is marginal, | ran Bee like this famy years before discovering it, amlotaining and fitting the spacén theory
and the 1/2" (or so) distance piece inside thegfammets. I'm wary about ordering them online ophgne as none of the you can also use a deep pulley with the short-npsetp, by putting the spacer between pump andypiiead of pulley and
online parts lists seem to differentiate betweentho lengths of bolt, so I'll probably visit Le&&gometime as | want some fan, but I've not tried it. You need longer boltsem using the spacer in any configuration, of caurs
other heavy parts as well and it's cheaper to adifen pay postage.
Culled from various sources this is what | have rgadao work out for the many combinations of engimarket, period, pump,
Spacer cleaned up, fan repainted, and fitted gie way round. Despite the marks on the spacen®cancave fan, and the various bits and bobs to put thertogéther:
side which appear to have been made by the distahes going through the fan grommets, the logieaf is
the concave side facing the pulley and pump (asheeParts Catalogue drawing) as it clears the puwsp, and Engine Market DatedPump |Gasket|Bolts Long/Short]Pump Notes |Pulley Spacer|Fan Bolts |Notes
the smaller diameter is closer to the pulley di@n#tan the larger. With an extra inch on the fafrthe pump | May
was wondering if the reduced space to the radvatoid cause problems with the bolts and lock-strist | 62- |ewp 2xHBZ514 -
removed the two bottom bolts securing the radimtdne shroud and backed the top two right off aitallowed me to wedge 18G, GA  |All oct |115 12H8145 175510 |Long 12B174 N 12H1058 | HzS40gblade
the radiator itself an inch or so forward of theosfu. Despite the mini ‘'fan guard' at the top efshroud still being in its origin 64 metal
position | had plenty of room to access the baits lack-strips. Tip: Offer the spacer, fan, washkersk-strips and bolts up to tl Oct
pulley as a pre-assembled unit as you almost ogrtaion't be able to insert the bolts with the faposition. Also decide which 64- |12H 2xHBZ514, Replaced by 3
of the two 'ears' you are going to use on eactoéedch lockstrip (depending on where the blades are one illysasier to gt 18GB Al Aug |2267  |B8G43qoxHzss10  [HOM9 3'7?] compatiblg12B174 [N 12H1058| HZS408 b'adel
at than the other) and give that a little bend aff@iy the washer underneath it to leave spacetta geft in and flatten it the 67 with GWP 114 metal
rest of the way onto t_he nut flat. It won't integevith getting a spanner on the nut, and withainglit you will probably need a Clausager
sharp blade like a chisel to start it moving. indicates a
o7 |owr 2xHBZ514 further change 3
Update October 2007 18GB All Nov |114 88G43(5 11-ceg [Long in Jun 66 but |12B174 N 12H1058 |HZS409g blade
David Bolton writes with an interesting idea fromWstle-upon-Tyne for hot-country touring. He was 67 this doesn't metal
planning to take a recently restored 72 roadst®ortugal and was a little concerned about engioéing, even appear in the
though it kept its cool in the UK 2006 temps of 38ihe source advised fitting an additional eledtit, which Parts Catalogy
is quite a common change, whilst another suggédgtieg) the 6blade cooling fan that was used on exports ti Nov 3
— countries. The less-intrusivetade fan was more appealing and so one was soanctfitted, as shown here. 18GD, GG [notNA |87 [CWP  |gggasd2XHBZ5L4. || oy 128174 |IN 12H1058 | HZzS40d blade
the event in temps in the high 30s, road works,thadPicos de Europa the car still kept its coawhback in the UK David was Aug |114 2xHZS510 metal
wondering whether perhaps it was overcooling, ag¢mp gauge now doesn't get more than half-wag €ao N. However the n
top hose is too hot to touch, so maybe it is adawge reading. As to keeping the 6-blade, on tte d4it as long as the Nov 6
thermostat is able to maintain the correct engineperature, the only down-side at the moment bséngpe greater noise and 18GDRC |\gina (87 |CWP  gggaad2XHBZSLA. ) g 128174 |IN BHH1604| HZS40d blade
bhp losses. But if that means the thermostat im@eently restricting coolant flow through the emgilocalised hot-spots could (Auto) g){;;t -[124 2xHZS510 metal
develop, which may cause other problems over thnel. if the car is used in winter the much greateflaw over the block and
hoses etc. from the 6-blade fan could increaseseitooling beyond the point at which the thermasta compensate, which Nov [GWP 6-
wouldn't be good for the engine. So personallytitfeat it would be better to revert to the 3-bldoeUK use and keep the 6- 18GF, GH, |\ a 67- 1114 |agr43q2XHBZ5L4, ) 0 12H2452 [N BHH1604| HZS40d blade
blade for continental use, as by tilting the raafidrward instead of complete removal it shouldpbesible to change it quite GJ /;S'g :’”:Cirs 2xHZS510 metal
quickly and easily. There remains the question lvditvthe coolant temperature actually is at thaggaeading, and whether the P
engine iscurrently overcooled (which shouldn't be possible if thernestat is doing its job, except perhaps in veiig co Oct _
conditions with a high surface-cooling effect) drether the gauge is reading low. (1:53[3 RS |notNA 2% GWP11488G43( gi:%gig Long 12B174 N BHH1604| HZS408 blade
metal
Update January 2010 n
The seven-bladed plastic is also handed. Therdas side to the boss and a deeply dished sidright seem Aug |GWP 7-
logical that the dished side goes over the pubeyjt doesn't it faces forwards and the flat sjdes up against 18GK NA ;0 s e, |sscasd ;X:%gig' Long 12H2452 [N 12H4230|HZS407 blade
the pulley. The blades also have one slightly alie@ge and one straight edge, the curved edge Isdting 7;19 :’;acers X plastic
edge and the fan rotates in a clock-wise direatiban looking in from the front. With the fan theomg way
round the blades clearly foul several parts ofethgine. In the accompanying photos the fan iffiittea short- Aug 3-
nosed pump without a spacer, | haven't checkedléaance to the radiator but the table in Pumfisabdoes indicate one is ég\lllssz /58]not NA K‘tv flv;' P lsscaad ginéig% Short 12H3696  |Y 12H1058 |HZS419 blade
required. This fan has its own metal insert forlibé& holes, so only the bolts and lock-tabs ageired, not the spacer tubes or 73 metal
grommets.
18V
Pumps (and fanaided October 2009 533"232 /;f K (131\,;1 ) 2xHZS511 SWE ﬂ; ﬁ:lf‘s r
NA ’ 62H35( " |Short 12H3700 |Y 12H4230|HZS407 blade
. . 101-27269 Jan |with 2 2xHBZ515 also be plastic
Water pumps are one of those things one changes thbg go wrong, and generally what goes wrongesseals wear and they 18V 673 74  |spacers interchangeabl|
leak, or the bearings wear which causes noise, lwasid also leaks. | have also heard of the impetiming off the shaft, 101-3644
which will cause overheating of course. Bee's putagiesi leaking shortly after | bought her. At thate | wasn't aware of the Nov 3
variations between engines, but the proprieteh@MG parts supplier had a look and got the onel theeded, with a new 18v 73- |GWP 3xHZS508, "
gasket -or so | thought! When | came to fit it | foundatis alloy instead of steel (probably a copy asovknow), one of the bc 770780 |"INA fEep [123  |92H35] ypzs1e |SPOT 12H3696 Y 12H1058|HzS419 ::2?;
holes was about half a hole out even though thieegass correct (but being alloy was easy enoudifetinto an oval), and 74
another had a thick boss which meant the bolt wouéhagage with the threads. Fortunately alsdyeamirectable. To add to ¢ M 7-
that shortly after fitting | noticed it had starteeeping slightly during warm up! So | bought aresttsteel this time, but as it 18v 74a[ GwP 3xHZS508 blade
happens in all the miles and years since theredieiasn't got any worse and water loss is netgigind | still have the steel ¢ 779/780  |MOtNA Sep |123 62H35Q 7 1ie7514 |Short 12H3696 |Y 12H4744|HZS419 plastic,
in the boot. 7 metal
inserts,
I've heard it said that there are at least two puwith different impellers, both fit at least orfetlee engines, but the incorrect GWP
combination results in a low coolant flow rate averheating. If that's true it can only be the parfgy the 3-bearing and 5- 18V 672 Jan 1123 GWP 117 and ~
bearing engines that are incompatible, as all thergpump changes occured during productions ritieeovarious five-bearing 27270 on |\ A 74- (with 1 |05 2e3XHZS508, |y oy GWP 123 must; 513209 [y 12H4230 | HZS 407 blade
pumps and so must be interchangeable - with a tavea 18v 673 Feb |long and 1xHBZ514 also be plastic
3645 on 74 |1 short interchangeabl
The caveat is that the pumps changed from havioggnose to a short nose in August 71 for the @8¥fines. Whilst the pum Spacer
themselves are interchangeable it has a k-on effect on the pulleys and fan blades that camskd. Lon-nosed pumps use GWP
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18V 672 Mar \}v?t?\ 1 GWP 117 and Zl-ade
27270 on 74 - 3xHZS508, GWP 123 mus| N
18V 673 NA Sep I]?gﬁoar?d 62H35( 1xHBZ514 Short also be 12H3700 |Y 12H4744 |HZS414 &sz;llc,
3645 on 74 interchangeabl .
spacer inserts
7-
18V 846, Not NA ?fp Gwp 62H35( 3xHZS508, Short CHM56 Y 12H4744 |HZS414 blggﬁc
847 Aug |130 1xHBZ514 pmetal 1
76 inserts
18V Dec El-ad e
7971798 74 - |GWP 3xHZS508, -
18V NA Jun 130 62H35( 1xHBZ514 Short BHH1864 |Y 12H4744 |HZS414 m:f;l;:,
801/802 76 .
inserts
i8v 1975 3
7971798 Germany, [to GWP 3xHZS508,
18V Switzerland Aug 130 62H35( 1xHBZ514 Short BHH1864 |Y 12H1058 (HZS415 :‘I\(’;td:l
801/802 76
Sep
76 - |GWP 1xBH605151 . .
18V 847 Not NA oct |130 62H35( 3xSH6E05081 Short CHM56 N Electric cooling fan
80
18v
883/884 Jun
1xBH605151
18v NA 76 - |GWP 1XCHM56, . . .
890/891 Japan oct |130 62H350 1xSH605081) Short 1xCAM1392) Twin electric cooling fans
2xBH605101]
18v 80
892/893

Radiator Capiew September 2008

— It is probably universally known that the radiatap on the MGB allows the pressure in the coolirsiesy to
r _ |rise as the engine temperature rises, and thisaserin pressure raises the boiling point of tinacw, so

3 allowing the engine to run hotter without coolar#d which makes for greater efficiency, as wetlekying the

point at which coolant loss might occur under exeeconditions. If the system pressure rises abuateof the

cap, the main seal in the cap will lift to releéisat pressure, which can lead to coolant loss asdiply
boiling. But if this didn't happen and the presstastinued to rise, eventually something would gpessibly a hose bursting
which is bad enough, but even worse if it shouldhgeradiator which bursts. The main seal sitsva¢le overflow pipe, which
is unpressurised, and it is only when the main lffesnd allows coolant past that coolant wilhrout of the overflow pipe.

What might be less well known as that as well asiain pressure seal there are two other seabsives/in the MGB cap:
The first is a springteel disc (the upper seal) that seals the topeofadiator filler orifice, i.e. above the overflgipe. The
main function of this is to allow coolant recovérgm an overflow catch-bottle, if provided. Anottfanction is a safety
feature in that with sudden boiling and overflowykot coolant is directed down the overflow pipel aot out from under
the cap which could scald anyone working nearlipatime.

The second is the low-pressure valve below andémtiddle of the main rubber pressure seal. Thos ithe pressurised
side of the main seal and has a light spring kegjpiclosed, although coolant pressure will cldseven tighter. This com:
into play when the system is cooling down. If thgtem heats up, pressure rises, but the pressasa'tdoeach the cap
pressure and there are no leaks or other sourqeessure loss in the system, then when it coolsdmain the pressure
will gradually drop to atmospheric again and nodovBut if the cap has vented any pressure or ogada there are other
leaks in the system, then when the system cools diowill develop anegative pressure, or partial vacuum. If left then the
next time the system heats up it will be at a lopressure than before for a given engine temperatrich could result in
boiling. Under these partial vacuum conditionsltve-pressure valve will open and allow air bacloitite system, so that
the next time the engine runs the pressure widddbefore.

Under extreme conditions as mentioned earlier thanebe coolant vented out of the overflow pipeicivlis normally lost on th
ground. Of course one could put a catch-bottle utideoverflow pipe to catch it, then pour the dbguecoolant back into the
radiator when the system has cooled down againtiButvo additional seals or valves in the radiaap working together can
cause this to happen automatically. If the catdibis positioned such that the bottom of the @wer pipe reaches the bottom
of the bottle, then as the system cools and draviis tairough the low-pressure valve, the uppet élaensure that this suction
is applied to the overflow pipe, and hence willlsup any coolant the bottom of the overflow pipéisontact with, and direct
back into the radiator automatically - a lost-coblaecovery system! This is an unpressurised datttie, which must be open
atmospheric pressure, completely different to #meate pressurised reserv(dee belowlhsed on MGCs, V8s, and 77 and later
MGBs.

The above seems to be the case on all UK capsel ¢@we across. Butéfther the upper seal is missing or faulty, or the low-
pressure valve isn't present, this coolant recowenyt work. People in the USA often mention capsilable there can't always
do this, indicating they are to a different desigtier than being faulty. One source indicatesetiveps have the upper seal to
prevent scalding, but not the low-pressure valvigh@it this valve, not only can lost-coolant reagvieot be employed, but the
cooling system can experience negative pressucealing down, which could cause boiling at the mext. Another source

indicates that the low pressure valve is preseptauent the partial vacuum in the cooling systeuat,the upper seal is missing
so coolant recovery cannot take place. Note thigtwrder extreme conditions should -coolant recovery be required, if it
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happening at lower temperatures and lower loadsyag8 was doing, there is a fault which needs tinbestigated and fixe«

If you overfill any MGB cooling system when coldatll expel the excess when it warms up. The coreatl is about 1" above
the tops of the tubes when cold in the Mk2 radiaio#6. The V8, 77 and later MGB and MGC remotemases should be kept
about half full when cold. The MK1 radiator witrethight-angle filler is the most awkward as yourwarsee the tops of the
tubes. You must keep coolant just visible fromftlier neck or it could have dropped way down, iyou keep it too high in
the filler neck it will keep expelling the exce8sobably best to check this when still warm (buthnat!) and if you can see
coolant it should be fine, even if it drops ousafht when fully cold.

Remote reservoirs were necessary to allow the lagtal of a lower-profile radiator mounted furtferward, without it the V8
and later MGBs would have needed a bonnet bulgethenMGC would have needed a much bigger one. Tieesete reservoi
are pressurised, but the cap, overflow and potetidost-coolant recovery are exactly the saméaghe earlier MGBs. The
pipe between the radiator and the remote reseisvairthe top of the radiator but the bottom ofréervoir, which ensures that
any air in the radiator is pushed through intoréeervoir as the system heats up, to be replaceddignt as it cools down age
So even though the reservoir and radiator capelmthe top of the engine and radiator, the sysseself-purging, getting rid
of any air e.g. after a coolant drain and refilepno more than a couple of heat-cool cycles.

Mk1 MGBs used a 7lb cap and radiator with rear-medmight-angle filler.

MKk2 cars up to and including the 75 model year ws&6lb cap and radiator with top-mounted strafidjlet.

The 76 model year used a revised radiator (vissaiiylar and exchangeable with the previous) arid ¢8p.

For the 77 model year and onwards, and all V8sfdiveard mounted, loweprofile radiator with remote reservoir was usedn
a 15lb cap. 4-cylinder cars have a brass or pléi&cplug on top of the thermostat housing, \t&sve it on the radiator itself,
note a plug-spanner fits this.

The MGC was similar to this last MGB style but haw filler caps - one on the thermostat housing atitra main pressure
relief valve, and another on the remote resenatéd at 10lb for the UK and 14Ib for the USA. Themes no filler plug on the
radiator.

Radiator Diaphragm Seals

L The roadster has always had the rubber strip atiiessp of the radiator diaphragm (mounting panéiich
F-T-q seals to the bonnet sound-deadening pads, butdoy years never had the foam strips that sealahe g
b —lll between the radiator and the diaphragm. As | merimve I've never had cooling problems with trelster,
but nevertheless after many years got round tonigugnd fitting one. It consists of two square-settengths
of foam glued siddy side slightly offset. You glue one face to tliegptiragm across the top and down the ¢
a little way, and that is that.

Or so | thought. Shortly after fitting | had ocaasio lift the bonnet again, to find the front ptthat seals to the roadster had
come away and was just lying there. Good job Itgpiat, | wouldn't have been best pleased if | loatlit. There was virtually r
adhesive between the two pieces, just one thin Wagyand that for only part of the length. Madesdter job of gluing it than
the manufacturer and since then it has been fine.

Also since then we have had some pretty warm weahd I'm sure the readings on the gauge havelbeen since fitting it.
Unsealed there is a pretty large gap between theftthe radiator and the diaphragm allowing rantebypass the radiator,
whereas when sealed more will be forced throughatitor to cool the engine, enough to make &hesiifference it seems.

Temp Gaugedded September 2007

Bl Questions often come up about various aspectedéthperature gauge, occasionally where it wouldseéul to
know what actual temperature is indicated by ther [€-N-H' gauges. Clausager doesn't have any efeargh
pictures, but | happened to take a photo of thedipef the car that appears on the front of Lynd&ayer's 'Guide
to Purchase and DIY Restoration of the MGB' whemieacross it recently (it lives quite near me)tovs the
odometer reading of (then, it has done over 400r@®@ 399,419 miles. The picture included the terapee
gauge, and it was always a fiddle trying to lodhteoriginal picture in my files, so | have croppedown to the temp gauge
only and included it here hopefully easier to fifitlis is a UK Fahrenheit gauges, Centigrade versi@me used in some other
markets.

See herdor details of the electric temperature gauges.

Thermostats and Coolant Temperatatd January 2008

Thermostats:

The vast majority of us will need a thermostatdbiaeve a normal running temperature in as quidtna s possible, only cars in
very hot climates may not need one, aad belowegarding this. An engine runs more efficientlytatcorrect temperature,
choke - or more correctly in the case of the SUZemith carbs - 'mixture enrichment' will be neeéfadthe shortest time saving
fuel, reducing pollution, and giving full performamsooner.

The thermostat is a temperature-controlled valweréen the head and the radiator. At less thamiesir

z temperature it is closed, at more than its rategpezature it is open, and at around its rated teatype it can be
open by varying amounts. In other words it is fiat bn electrical switch i.e. either fully on/openfully
off/closed, but variable like a water tap, takigpitally 8 to 10 degrees to get from starting tempo fully open.
Neither does the thermostat 'latch open' oncesiréached its fully open temperature, and stay apéhthe
engine has fully cooled down again.
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If conditions are right i.e. descending a hill sotambient conditions it can start to clc
again even though the engine is still running. €aer in 'Original MGB' talks about a
‘latch-open' thermostat being fitted from 1967. Y\th&s means | don't know, certainly the
thermostats available these days only have a Zeg8ee difference between just reaching
fully open when warming up, and starting to clogaia when cooling down.

| The type of thermostat fitted to MGBs has a metlihdgr containing wax, inside which is a rubbeesie.

Tew] |Inside the rubber sleeve is a metal pin. When tie iwheated it expands, which presses on the rsiéeve,
‘3 which presses on the pin and forces it out of tiber sleeve. In fact the pin is fixed and it is thetal

cylinder that is forced down pulling the disc vabyen with it (incidentally against pump pressufe) the

coolant temperature is reduced the wax pellet eot#y and a large spring forces the metal cylibdek up

and the disc valve closed. This construction anthaumlogy would seem to be more likely to allow thermostat to fail to ope

than to fail to close, but for some reason thensvés true. The thermostat can actually be irestadither way round in the head,

but it must be installed such that the wax pefledLispended in the head coolant. If it is instalfeside down it won't open as the

wax pellet will be on the cooler side of the valve.

‘ The thermostat would normally be closed when fillthe system with coolant, and this would leadrto a
air-lock, so the thermostat usually has a bleed bbsome kind. Sometimes there is just a holaen t

flange, but this will allow some coolant to circidavia the radiator even when the thermostat isetlp

which will extend the warm-up time a little. Othéhermostats have a ‘jiggle-pin' in this hole, vahic

when in air hangs down to open the hole, but whesoblant a 'float' on the bottom of the pin liftsp

to block the hole. This gives a quick filling timéth zero circulation during warm-up. Yet others ar'cost reduced' version

without a hole in the flange and hence no jiggle-put do have a very small notch in the edge @f/tive. This still allow air

the bleed through and so prevent an air-lock, efagly slowly, but allows for minimal circulatiowia the radiator during warm-

up.

The head has a bypass port below the valve whictvalcoolant to return from head to block withootrg via the
radiator. This is important to get an even heatihgead and block during warm-up to avoid hot-spdigh can
cause unequal expansion, warping and head gaskee fancidentally the heater circuit performs gamne function
~ |when the heater valve is open. The V8 has an additbypass route, see tteam pipdelow.

MGA stats had a cylindrical sleeve which movedhasstat opened to block this bypass port, and sahse

vast majority of circulation to be via the radiasord virtually none via the bypass port. Thesesametimes

referred to as 'bellows' stats, however this refethe technology used to open and close theastdtnot the
presence or otherwise of this cylindrical sleev@isType of stat is no longer available. Later vpedet stats

as used in the MGB don't have this sleeve, meahgigsbme of the coolant still recirculates oncesta¢has
opened. MGA engines are said to suffer from inadegoooling in high ambient temperature conditibaslater wax-pellet stat
is installed, but it doesn't appear to be a probiétin MGBs.

== |Competition engines don't usually have a thermdisteti, but then they are used under very diffeamtditions to
m? road cars. They are generally carefully warmedefpre being driven, so any stat will be open anyveayl it is

< |unlikely to close again during use. As stats célrcfased occasionally (which can cause severehmating and
_+ |engine damage) not having one in a competitionnenigi one less thing to go wrong. Usually thesenessgwill
have a cylindrical blanking sleeve fitted in pladehe thermostat, which greatly restricts the tsgpgort as the
sleeve only has two very small holes in the sidgs §ets maximum coolant flow through engine amtiatar and minimum
recirculation, hence maximum cooling. But on somgirezs even this can be a problem. If you scan atrtheweb you will finc
recommendations that too much circulation can casseuch of a problem as too little, due to turbcdeand local recirculation
in the head and block, again leading to localisegtteeating. In these case it is recommended ttettector is fitted instead, to
reduce the aperture to the same size as an openotat. The easiest way to achieve this is to ventiee wax pellet, spring and
moving disc from a standard stat. In some casesnjght want to fit a blanking sleewand a restrictor to get both minimum
recirculation and turbulence.

The advice on what to do if not fitting a stat &wconfused and confusing. Moss says "The theahoah
be removed to aid cooling but it is essential thatanking sleeve is fitted in its place or thergfain water
flow may cause local overheating in the cylinderchl i.e. they are talking about the need for iesitn.

With a fully open stat and no blanking sleeve tigdss port is uncovered and so some coolant will be
recirculating, and even an open stat results stiction to the main flow, both of which redube t
maximum cooling that can be achieved. But with akilzg sleeve and no stat the bypass-port is réstiiso the whole of the
coolant flow is via the radiator, the main coolfiotv isn't restricted, both of which result in maxim cooling (assuming no
turbulence and localised hot-spots due to the grdlatw). Without either warm-up will be slightlyuecker as there is some
recirculation via the bypass which will reduce likelyhood of localised hot-spots during warm-upt lhaximum cooling will

be slightly reduced for the same reason. Theréfaving neither puts you somewhere between havjosgtatat on one hand,
and just a blanking sleeve on the other, but clwsbaving just a blanking sleeve. Moss's statemieesn't make sense, and with
a blanking sleeve you would have to be careful vimgrthe engine up to make sure it did so evehfys Mini sitealso says to f

a blanking sleeve in place of the thermostat, thestribes and shows a restrictor. Anid onesays to fit a blanking sleeve, says
it is necessary to prevent overheating in certantspof the engine i.e. they are talking aboutnibed for a restrictor, they show a
blanking sleeve, but say to cap-off the bypassspastwell which has already been achieved by tekirig sleeve!

Bob Muenchausen has a comprehensive pageaing and thermostagnd reports that Neil Cotty in Australia fittedtarslard
wax-pellet staand a blanking sleeve to a road car (although it'schetr which car this was done to) to get redudediiation
through the bypass port and slightly better cooltdgpefully the reduced temperature difference betwhis ambient and norr
running temperature eliminates the risk of hot-sphtring warm-up. Neil professed himself happy fit# result, but wondered
if this arrangement in cooler countries would prextee engine ever reaching its normal temperatwan't see why that would
be if a stat is fitted as seems to be the caseiBhaho and its colder winters tried the sameghinhis 68 MGB and repor
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that it does take slightly longer, but as | sagh'tsee how, unless the blanking sleeve reducesutation so much it preven
the hottest coolant reaching the gauge sensothéeeis uneven heating. But surely the fitting of a blamkéteeve in cooler
countries is unnecessary anyway, and with the biggeperature difference between ambient and noymatun the risk of
damage from localised hot-spots for no gain.

Coolant Temperature too high:

MGBs had hot weather testing during development,raady have been running in desert states in Amaridathe Middle East
for many years with no problems. If you are hawingling problems it is more likely that there isreething wrong with your
system - either the engine producing more heatitrsould or the radiator failing to get rid of iather than any fundamental
design problem requiring modifications or expenditan after-market stuff. It may even be tbmperature gauge overading
although this is more likely with electric gaugbari capillary. Also don't forget that itner mal for the temperature gauge to
show a higher reading when slogging up a hill whHiemperatures than cruising on the flat in winter

Updated May 2008Early in 2008 there was a heated discussion gheumnostats where one person insisted that the stat
controlled themaximum temperature, whereas everyone else myself incladietit controlled the minimum. On consideration |
changed my view, but to one that says the thermpsiintains ajiven temperature, rather than a maximama minimum. But
like any thermostat it can only do this between certainenmd lower limits. If the ambient temperaturbetow a certain point
surface cooling of the block, sump, oil cooler aisé of the heater will prevent the coolant gettinjenough to open the stat at
all but the engine will still be running below teempture. This is when people in cold areas talkugbé@nking off the radiatar'
And if the ambient temperature is above a certaintghe radiator won't be able to dissipate ashtheat as normal, the stat v
be fully open, but the engine will still be hottean normal. The fact is that more of us experighedatter i.e. higher temp
gauge readings in summer than low readings in wiatkich is why most people say it controls the iminm temperature. Even
giving this interpretation the 'maximum’ man reflise acknowledge it and stuck to his guns, so thevas left.

So under a wide range of ambient conditions theingntemperature is set by the stat. Below the mmimn is relatively easily
dealt with by blanking off the radiator, but abdlie maximum will inevitably result in a higher temauge reading than normal.
Even in a typical UK summer with temperatures i tliigh 70s and low 80s the temperature gauge &t higher than normal
under some driving conditions. This isn't the ehthe world, it just means that the coolant tempegawill have to be higher
than normal before the radiator can get rid ofuthigal amount of heat. Mid-way between N and H ipnadlem at all, and is
actually about where the electric cooling fansieowt 90C, whereas a standard stat is 82C. 'H'@galige represents about
110C/230F, which is above boiling point but youbde able to get right up to the H zone withaut Bpss of coolant or
steaming because of the pressurised system. Usypical 33% anti-freeze solution a 12Ib cap raeeboiling point to
123C/253F which is well above H on the gauge.d&en my V8 inside the red zone without problentserathan for my nerves,
although by that time you should be thinking abebether you are pushing it too hard for the condj or there might indeed
be a problem. In either case turning on the héalieblast can buy you a bit more time - at the expe of comfort!

As mentioned before there are two main reasonsombiant temperature can rise more than it shoelther the engine is
pushing out more heat than it should or the radiatet getting rid of it. In the former case tien be head gasket blown, timing
too advanced or retarded, drag on the engine figithhearings e.g. just after a rebuild all of whian result in a significant
increase in heat output, binding brakes (usualipapanied by a smell of them burning), underinfidtees (slight effect) etc.
In the latter case the radiator can be partializkéd either eternally by debris or internally hydge, restricted airflow through
the grille from additional lights, rally plague, mber plate etc. Flow can also be reduced by a th&etinot fully opening, water
pump vanes corroded away, and | understand theydman incorrect combination of engine and purap tisults in reduced
coolant flow. There is also another possible cafigmgine overheating where the coolant temperatomgng out of it isn't
necessarily raised, and possibly not even an itidican the gauge, and that is when there is slindgfee block and heads
restricting coolant flow across parts of the metafaces resulting in localised overheating andiptysgasket or head warping
problems. Internal sludge when still soft can oftershifted by repeatedly forward and reverse fhgsbf the engine and radia
until the water runs clear, but hardened depositg not respond to this and still remain even thahghwater is clear. There are
some DIY radiator flush additives around but they grobably of marginal benefit, both from the safef DIY use point of vieu
and attacking rubber and alloy parts. Still wortiysbefore the next step, though. Hard deposésad enough in the radiator,
but at least this can have the header or footé&rremoved, the tubes rodded-out and the tank resedd or at worst the radiator
replaced. But in an engine often complete dismagtind ‘hot-tanking' will be required Hot-tankisgdunking in hot chemical
solution to hopefully dissolve any deposits befbrdissolves the engine! These chemicals can bigypraustic and not only
dangerous to handle but often destructive to aikys.

Coolant Temperature too low:

If the thermostat is stuck open, or not even fitted engine won't reach normal temperature inramgtother
than hot weather. This is bad for the engine, therenment and your wallet as well as causing leattoutput
from the heater. You can check the stat by warrttiegcar up from cold and periodically feeling tadiator. As
rx the temp gauge rises the header tank should dtivedy cool. As the temp gauge gets near N tredbetank
should suddenly get very hot (!) as the stat opand this indicates a normally functioning stathé header tank
gradually warms up as the temp gauge rises witsudden increase there is no stat or it is stuck.0peu can see this on the
temp gauge as\&ry slow rise, probably not getting anywhere neautil you are stopped in traffic. Don't forget avlo

temperature gauge reading may also be dpedislems with the gauge (capillary and electricsender (electric)

In extremely cold conditions and even with a cdiyefunctioning stat the temperature may never mgaarmal, due to the
‘surface cooling' effect of freezing air passingmthe sump, block, hoses, and use of the heasea. goint of interest it is this
surface cooling that led to there being 'summet"amter' thermostats. In winter a higher ratead sias fitted as more of the
cooling would come from surface cooling of the ll@nd sump. In summer a lower rated stat was figethe surface cooling
effect would be lower. The effect of this surfaceling can be reduced by partially blocking thefiw through the radiator ai
oil cooler. Contrary to popular belief this doesitip the coolant in the radiator from being coatemimuch, as the thermostat
closes anyway when the coolant temperature drdpsvhibe rated temperature, it simply reduces thewarmof surface cooling
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Blanking-off will however make the coolant too hot if yowahk off too much or the weather doesn't warrai

Michael Beswick has pointed out that the typical 28" (excluding the bump on the top) rally pladuequently issued on
organised runs in the UK tied on with string maesxcellent oil cooler blind for cold weather ringy for those cars with the
oil cooler above the apron at any rate.

rew Coolant Temperature Gradients: Added Septemper 2010

| took the following set of comparative temperasuoa the roadster, warming up at a fast idle oayavehen the ambient

temperature was a cool 9.5C (all temperaturesgnegs C):

‘Inlet" and 'Outlet’ are on the header and foateks directly opposite the inlet and

outlet ports. Note particularly the differentiativeen these two. A large

Time ; differential here, if your running temps are higtten they should be, can

(mins) Heaq Thermq Heade] Middle| Foote indicate slow flow t)r/]rough the?ad. Tphis will a?lm/lot of%eat to be taken out of

1| 9.5 9.5 9.5 951 95| the coolant thaisin the radiator, but not enough heat transfer ftbenengine to

34 2| 95 95 o5 the radiator. This can be seen in the table wheréitermostat has just started to
open - the head temp only goes up from 90 to ®2rat inlet jumps from 14 to

41 16| 95 95 95 55 butthe outlet takes longer to start risinglatand then more gradually

60 25 11| 12| 11| anyway. With low circulation the outlet will stay arelatively low temperature.

72 33 12| 13| 12| Low circulation can come from any restriction ir ttooling circuit e.g. sludge or

20 23 73 = 13 thermostat not fully opening, but can also be caibsea problem with the water
pump i.e. heavily corroded vanes or even the imoopump. A low differential

10] 85 51 14 15| 14 can indicate good flow, but either the engine isegating too much heat (e.g.

11 90 55 14 16| 15| timing or fuel issues) or the radiator isn't gajtitd of it. This latter can be

13| 92 80 55, 10| 15| Checked by scanning the surface of the rad witinfaa-red thermometer looking

for spots that are cooler than the surroundingsicpéarly where cool spots are

14 92] 83 65 30| 21| ahove hotter areas, but it can also be caused by prabteth the fan either of the

16| 95 89 75| 39| 29| wrong type, the wrong way round (still flows airdhigh the rad but not as

efficiently, or the wrong spacing to the radiat®e the sections @tectricand

mechanicafans.
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V8 Temp Gauge Oscillation

Three different situations:
Slight oscillation during warm-up
Wild oscillations at any time
V8 conversions

Slight oscillation during warm-up. My V8 had always done this before gradually segtion the 'N'. As the roadster does it t
took no notice. But after doing a top-end overtmuthe V8 | noticed that it no longer does it, just rises slowly and gradually
to 'N' then stops there. During the overhaul Ififid the thermostat bypass pipe that is insidarifet manifold (not the heater
return pipe bolted to the bottom) choked with seeléch | cleared maybe this was the cause. But dgain, why did ialways
do it, even in the winter when the heater valve a@en? Or maybe the thermostat has chosen thetsaen® start sticking
open, we shall see (Update summer 2005: Apart freiting at a slightly lower point by N in winteompared to summer the
temp gauge indicates the thermostat is workingfjnst and the oscillations haven't returned).

Wild oscillations at any time. On a couple of occasions | have had wild osoilfedj sometimes the temp
needle getting up to 60psi on the oil gauge, dunimgnal running as well as warming up. This was tu
blocked steam pipe that runs from the left-hand sitthe inlet manifold immediately below where tizgb

#49 adapter bolts to the thermostat housing on theradside of the thermostat. The passages in fiesgin the
— thermostat cover and the inlet manifold are vergl§rthey may need clearing out with a twist-dai well as
the hose replaced.

V8 conversions. Some conversions don't seem to have the above gipe, and on one of these | have seen similaltaisms
when the heater temp control is turned to 'offtning the control to on stops it. The heater cdriteing switched on acts simil
to the steam pipe, allowing coolant to circulateeélnot through the radiator. Several other pebplee commented on the same
thing and talked about putting a small bore bypéiss between the heater supply and return gipés e the heater control
valve.

http://www.mgb-stuff.org.uk/
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