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If your caris insured it can help with some repairs, althoitighusually ones resulting
from some sort of unfortunate event. Maintenanpe tgpairs like many of these here
are just part of owning a car, especially clasais dike thesensuringthese classic cars
is important and often the first step is gettincrainsurance quoténsuring it will
guarantee that if something unfortunate were evbappen that at the very least your
car and youmvestmentvould be protected.

Centrifugal Advance

Centrifugal advance is obtained by turning the uppe
part of the distributor shaft, carrying the poiosn,
anti-clockwise relative to the position of the crankst
to open the points sooner and hence advance the
timing. The lower part of the shaft has a pair weigh
restrained by springs. The faster the shaft spmsrbre the weights will try to fly
out, up to a maximum controlled by a stolpte. The springs give a varying amc
of advance through the rpm range depending on streingth and other factors.
One of those factors usually relies on there bei@different springs a weak an

a strong, the weak being 'tight' on its mountingtp@nd the strong being loose i.e.

having free play. This means that as the distribspans up from a standstill only
the weak springs is restraining the weights, sg theve out a relatively large
amount, advancing the timing a relatively large anmpfor each step increase in
rpm. This movement eventually takes up the free pldlie strong spring, and th
the strong spring is also restraining the weigBtsthe same step increase in rpm
moves the weights out and advances the timingatively smaller amount than
before. This gives the curve its characteristicékméhich can be seen - in varying
positions on the rpm range and to varying degréesnost if not all MGB
distributors.

Condensesdded October 2009:

I've never had a condenser (an old-fashioned terricdpacitor') fail in 40 years,
but I've been carrying a spare in each of my MGBgfobably the whole time |
have had thenignition Theorywill explain the function of the condenser, which
isn't just to prevent points burning but signifidgriboosts the energy in the HT and
the spark at the plugs. The reduction in points ibgris merely a side-effect of
putting enery into the spark instead. A diode wdaddnuch more effective at
guenching the spark at the points, but would ddingtto improve the spark at the

plugs.
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the watermark
When the condenser isn't in circuit the plug sgarérgy is much reduced but will
just about jump a plug gap, but that is 'on thechene. plug out looking at the ge
Under compression the spark finds it harder to jdinepgap and fire the mixture.
So it is possible that your engine will start and,rbut misfire badly under
acceleration. The tach will be relatively steadylevithis is happening, so you
know it isn't anything else in the primary circliliie points, coil primary, ignition
supply or connections. Note that this symptom éntatal to when the HT circuit
breaking down somewhere, like at the rotor or tigtor cap, because the HT
voltage has to rise higher before the spark campjtma plug. But if you can
reproduce the problem with a timing light connedtethe coil lead and plug leads
you can isolate it a bit more by watching the fshs it happens. If the flashes
start getting erratic or missing altogether onghgy leads but not the coil lead,
then you know the problem is with the cap and/tondf the erratic flashes are on
the coil lead as well, then it will be coil or cer$er. The condenser is much
cheaper (and should be carried as a running spgweag) than a coil, and you
don't even have to disturb the distributor to testtheory. Simply croc-clip the
condenser between the points terminal on the wiité/black) and earth (case to
earth although they are not polarity sensitive) iftigat solves the problem you
know it is the condenser. If not it must be thd,athough coil HT failures seem
to be very rare.

It's held that while condenser capacitance (nonyiftleR2 micro-farads) can drift,
usually with little if any apparent effect on rungi when they do fail they usually
do so completely and for good. But | have heardooidensers with a poor
mechanical connection between the foil and the oagére, and these could
exhibit intermittent or heat-related failure as el complete and permanent
failure. Update August 2010: I'm personally aware (friends) of several casesiat
failure of condensers recently, in two cases thegeviborand-new from the usual
MG suppliers having only done a few dozen mileg, threre have been other
reports of this in the various MG media. Ignitigresialists likeSimon's Best
British ClassicsandDistributor Doctorshould be a better bet for replacements.

There are two types of condenser used in the MGRe-vagth a short wire and bolt-
through terminal that connects to the points or2tie4 distributorused on chron
bumper cars (GCS101), also V8s (GCS108), and oteantbnger wire with quick-
connect 'terminal’ to the points near the condeasérthe end of the wire with the
male spade going out through the distributor bamynecting to the harness on
45D4 distributoraused on rubber-bumper cars (GSC110 or GSC210%. tRat
parts are usually supplied according to the velyiebr, but as the 25D4 and 45D4
distributors are physically interchangeable you tnouder the condenser by the ¢
of the distributor, i.e. pre-1974 1/2 or post 1972, not the date of the car.

Testing: Added June 2011 The easiest way to deal with a suspect condenger is
substitute it, and the easiest way to do thatisasiother between the points lead
on the coil and earth. If the existing condensevasking then the new one will do
nothing (unless it is short-circuit, whereupon il &top the engine!) - no harm or
make any difference to the running of the engimn jfithe existing one has failed
open-circuit it will make all the difference. It limake no difference to a short-
circuit condenser either, but by this time you dtidwave established that is t
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problem as there will be no HT and no switching a@fage and current at the coil
as the points open and close. The only fly in tinsnoent is that in these days of
dodgy components your new, out-of-the-box condemssr be faulty! It's possible
to do a crude go/nge test of a condenser using an analogue (at lelastineter ol

a high resistance range. Connect the meter prolibg tondenser one way round,
then quick as you can connect them the other wayd:oEach time you reconnect
them you should see a pulse on the meter needte.thiat the pulse will be bigger
on reconnecting than on first connecting, so yoy n@ see anything happen on
the first connection. Also the resistance rangetbi&® high, a low resistance range
will not show anything. This defintely works with analogue meter, and may also
give some indication on a digital. The thing to gldast your meter now, then you
will know for the future!

Distributor Adjustments

4-cylinder
V8 New September 2008

4-Cylinder: The points are so difficult to get at with the gijpe and steering
column in the way on RHD cars (it's bad enough gesting the cap off) that |
always remove the distributor to check or changenth also remove it by undoit
the two screws that hold the clamp-plate to thelblpulling out the dipstick for
better access) and removing distributor and clatafepogether, rather than
slackening the clamp bolt itself. This is for seVeeasons, the most important of
which is that frequently undoing and tightening tteemp bolt can damage the
shoulder on the distributor body, which can maleritp out of the clamp when
driving. Don't worry about turning the engine oe ttlistributor while it is out, it
only goes back in one way, and you are going tehaxheck and adjust the
timing anyway, as the holes in the clamp-platelange enough to give several
degrees of variation in timing and replacing thatsoor even altering the gap of
existing points will change the timing.

When replacing points where everything is held déhwa nut it is vital to get the
tags from the condenser and the coil in the ridgatga Basically, everything except
the nut goes between the two insulators i.e. batepinsulator (narrow end up so
it fits in and locates the points spring) - poisising - condenser tag - coil tag -
second insulator (narrow end down so it fits in bwdtes the two tags and the
points spring) - nut. If any of the points spriegndenser tag or coil tag touch the
baseplate bolt or the nut the engine will not @ther distributors have a simpler
method of location where the points spring restsregg an insulator that rests
against a flange on the baseplate, and the condangeoil wires are connected to
the same tag that slips under a fold at the erldeopoints spring. Less likelihood
of getting things in the wrong place.

The points gap is typically set to .014 to .016 gdaeler gauges, and measured
with the heel of the points on the highest pathefcam such that the gap is at its
greatest. There should be light resistance withGhé gauge and no resistance
the .014 gauge. When checking used points thet®ftéin be a spike on the o
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contact and a hole on the other, in this case usiegler gauge will result in a
much wider gap then intended. It is possible tamlep points with a fine
sharpening stone, but once you have them off youasavell fit new ones. When
the gap is correct insert a piece of clean pap®vdsn the points, close them, pull
the paper slightly, open the points and removeptiper - this cleans off any oil etc
that might have been transferred from the feelegga. Don't pull the paper all the
way out with the points closed as this can leavee behind that can cause an
intermittent misfire.

However dwell is a much more accurate way of chregfketting
the points, and as far as checking them goes [é&derable as it
is 'non-invasive' i.e. the dwell meter just clipsl®v, earth and
the coil CB/ve terminal. If removing the distributor to replabe
points on the face of it you can't set the gap whtkell until it is
back in the car - unless you make a bench-teshrigs simplest form this can just
be an 'arm' such as a small Allen key lightly clachpo the rotating part of the st
with a worm-clip that you rotate with a finger-tgnd an analogue ohmmeter. One
little-known feature of analogue ohmmeters is that omyalaey interrupted circui
such as points, if the distributor shaft is turfest enough the damping of the
meter needle is such that it will indicate a refkally steady average value between
infinity and zero ohms (note that an ohmmeter daatised on-car with a running
engine as the ignition voltage interferes withititernal battery of the ohmmeter).
This value is the percentage time that the poigskrsed, between 0% and 100%,
which again is dwell but in percentage terms rathan degrees. Meters with a
dwell capability frequently have both degree anat@etage settings, and whereas
dwell degrees changes markedly with the numbeyloiders, dwell percentage
doesn't. For example the 25D4 distributor is s&ta-3 degrees. Being a four-
cylinder distributor each cylinder has one openqoeand one closed period of the
points in 90 degrees (360 divided by 4). To derigecent from degrees the dwell
of 60 degrees is divided by 90 and multiplied b 1®get 67%, or including the
tolerance 64% to 70%. The 45D4 has a shorter dwbll &-5 degrees, and the
same calculation produces 51% to 62%. By conthesV8 has a much shorter
dwell of 27 +-1 degree, but using the same metbatdividing by 45 i.e. 360
divided by 8 instead of 4) we get 58% to 62% igrywsimilar to the 45D4. The
longer dwell of the 25D4 is down to the less eéfiticoils in use when that
distributor was first designed. The effect of aiktis that if you have an analogue
ohmmeter with a 10v (or 100v) full deflection sGajeu can read the percentage
dwell off that scale, even though the meter iscvdt to ohms (if a 10v scale
multiply by 10). If you don't have a 10v or 100\akruse an appropriate scaling
factor with a scale you do have, i.e. if you haé®s full deflection scale you will
be looking for a value on that 3 times higher tiian would on a 10v scale. Rotate
the 'arm’' on the shaft of the distributor with y@inger-tip fast enough to get a
useable reading, and simply read off your percentlgell. Tweak points and
repeat, ad infinitum

s Confused? No worries, if you have a dwell metemshg

i | * |degrees you can use that on the bench as well\iitiseed a

] battery and a load simulating the coil such aswallgh, as well
as the dwell meter. One side of the battery goeméoside of th
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bulb, the other side of the bulb goes to the paiits of the distributor, and the
body of the distributor goes to the other sideheflvattery, such that as the
distributor rotates the bulb switches on and dffldesn't matter which way round
you connect the battery to your bulb and distribbiat it makes sense to use the
same polarity as your car to make things simplertcddwhat voltage battery to use,
you may be able to get away with a low-voltage cell-battery, or you may neec
12v source. With the circuit connected up as dbedrturn the distributor to open
the points and the meter should show zero. Turdigtabutor to close the points,
and an analogue dwell meter should show full sdaftection, a digital switched
4-cylinder and degrees should show 90 (360 divitled remember?). If you find
either meter shows less than this (they expece tewdrking at 12-14v) then you
will have to use a 12v-14v battery, which againlddae a series of dry cells (when
using dry cells use a low wattage 12v bulb such 22w instrument bulb to avoid
flattening the battery too quickly). You probablpmit be able to use a battery
charger on its own as these generally output redthC which is a series of
voltage pulses at 50 or 100 Hz, and when the velfegm this is zero the meter
won't be able to tell the difference between timat #he points being open/closed
you have an old 12v car battery in the garage, toemecting the charger to this
and then the battery to your test rig should be fonce it gets up to 12v), as the
battery will smooth out the voltage pulses. Agaitate the ‘arm' with your finger-
tip to get a useable reading, of your dwell in @éegrdirectly in this casgéweak
points and repeat, ad infinitum

W However whilst my analogue ohmmeter is damped eméoget
a usable reading from finger-tip rotation of thsetdbutor, my
analogue dwell meter isn't. And if you get fed @ing the
twiddle - tweak - twiddle - tweak etc. etc. you imidike to make
a rig to drive the distributor from a motor. | usetdox to hold a
drill and the distributor as shown here. The grel@aatage of this is that with the
cap and rotor removed, and using care, you carkttteapoints while the
distributor is being driven and getting a continsioeiading off the meter. Using a
rig, try adjusting the dwell up and down and obedhe bulb - you will see it
getting dimmer as the dwell reduces, and brighget gets higher. The ultimate
irony with the V8 is that the distributor is in alidhe most accessible position
imaginable - top front of the engine, but has atemrmal hex shaft that is used to
adjust the points with the engine running anyway!

Put a little grease on the cam where the pointkribs but don't oil the cam wiper
pad that's attached to the points. Put a littleloWn through the baseplate onto the
advance weights and springs, and in the end dfphmelle under the rotor arm.
Refit the distributor, rotating the spindle by hdilidt engages with the drive. If
you left the clamp-plate on the distributor theitighwill be close enough to start
the engine and allow you to fine-tune it with aitimlight. Refit the cap - No. 1
plug lead should come out of the top-front hol®'(@ock), and the leads are
counted anti-clockwise - 1, 3, 4, 2. Note thatatiy distributor is not in this
position, or the engine does not run when it is,dtive gear may have been
positioned incorrectly. Although the distributomcanly engage with the drive gear
in one position the drive gear can engage wittctreshaft in a number
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positions. You can correct the position of the er)eams described by John Twist
Note that if the distributor is dismantled the thalves of the shaft go together in
either of two orientations, the 'wrong' one willt ploe rotor 180 degrees out.

To determine the correct position of the rotor aatlk if the engine is new to you,
or has been dismantled and rebuilt, and won't: a#éith the plugs removed turn t
engine with your thumb over No.1 plug hole untatlipiston starts coming up and
compression lifts your thumb off the plug holealiso comes up on the exhaust
stroke but this will not lift your thumb off). Whehe piston is at the top of its bore
on that stroke, look at the direction the rotgpdénting in, and the cap contact
nearest there is the one that should be conneztdd.f plug, and the rest counted
from there.

| use an electronic timing light with a dial th#ibavs me to set a given number of
degrees of advance then adjust the position adigtabutor till the flash shows the
groove on the pulley lining up with the TDC marktbe timing cover. This type
light is also bright enough to be used in full sginf without having to paint the
marks. With lesser lights you will have to set tineing using the specified mark
the timing cover. The TDC mark is the last one thlley mark passes (the pulleys
turn clockwise as you stand at the front of theazat look back into the engine
compartment), the others typically indicating 5, 18 and 20 degrees BTDC
(although some only show 5 and 10 degrees). Sorestihe marks are different
sizes - TDC being the biggest, 5 and 15 degreeglibé smallest, and 10 and 20
being in between. On early cars the marks wereabtiie pulley, on later cars they
are above and towards the RHS, nice and convefaenatching while you twist
the distributor. If the marks are missing altogeyyw can derive true TDC as
follows:

o As above with the plugs removed turn the enginé wdtur thumb over No.1
plug hole until that piston starts coming up anchpeession lifts your thumb
off the plug hole. It also comes up on the exhatrske but this will not lift
your thumb off.

o With the engine turned back a little way so théquiss below the top of its
stroke, insert a probe into No.1 plug hole. A rodugh the middle of an old
spark plug and secured in position makes a godokeptbe length of which
should stop the piston coming up shortly beforediches the very top, turn
the engine forwards so the piston touches the probe

o Attach a card to the front cover and mark on itghsition of the notch in the
pulley.

o Turn the engindackwards so the piston goes down backwards through the
compression stroke, and the previous intake stnokid, the piston just
touches the probe again.

o Make a second mark on the card where the notobvis and TDC is exactly
between these two marks.

Note that the pulley consists of a metal-rubberairsndwich and there have been
some reports of the two metal parts getting olinefwith each other and being
useless for setting timing. If in doubt remove Nglug and turn the engine till the
piston is at its highest, this will either be TDC1&0 degrees off TDC, in whic
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case keep turning till the piston goes down and lo@cagain. The intake and
exhaust valves will be closed during most of thepession stroke (which finist
at TDC) whereas the exhaust valve will be open eretthaust stroke (the other
time the piston is moving upwards). If you put ytlunmb over the plug hole while
turning the engine it will be blown off while théspon is approaching TDC
whereas it won't if the piston is on the exhausikgt. If you find the pulley notch
not pointing at the TDC mark on the plate when thegpiss at its highest position,
then either the plate has been fitted in the wigage or the pulley has
delaminated. In the latter case it is not wortbrallg the marks to suit as the pulley
outer will in all probability continue to move ielation to its inner.

When setting timing it is advisable to remove thewum pipe from the distributor
and plug it, North American cars from about 197&dusanifold vacuum and you
must disconnect the pipe before setting timing on theess, although UK-spec
cars used the original carb vacuum until about 1966 shouldn't have to do this
with carb vacuum but it won't hurt. However if yda remove it you can check
your centrifugal advance is working properly by dkiag the total advance at
various rpms as given Dizzie CurvesThe total advance is the static advance
the centrifugal advance. A common problem on ottigtributors is that the
advance springs stretch, which will allow maximutdvance to be obtained at too
low an rpm, which can cause pinking under load. Thisck is done much more
easily with the adjustable timing light, you wiked additional marks if you only
have the simple light.

You can also check the operation of the vacuumrambvay sucking on the end of
the tube (but be warned that the tube may con&tirol) and checking that the
timing advances accordingly. You can watch for nmeet of the points plate if t
distributor cap is off, or advancing timing if tkagine is running and a timing lic
connected, and in this second case the idle sperddsalso increase and decrease
as the amount of vacuum increases and decreages. ¢an continually draw air
through the vacuum module it is punctured and rbeseplaced, otherwise it will
upset the carb mixture as well as giving insuffitiadvance when cruising, which
affects performance and economy.

See alsdttp://www.iwemalpg.com/Vacuum_gauge.hivhich has information on
using a vacuum gauge for fault diagnosis.

V8:
Many features are as above for the 4-cylinder lertet are some
\ significant differences. Firstly the points attdohthe points plate
¥ rin a fixed position, not adjustable as in 4-cylindistributors.
=a The coil and condenser wires attach as for the g8dle-fit' 4-
cylinder points. The felt pad on the points is gegasiot oiled, a
for 4-cylinder 45D 'quick-fit' points.

The gap/dwell is adjusted by turning a hex bar shatld be sticking out of the
back of the body. Turn the bar clockwise (imagireking onto the end of the bar
i.e. from the back of the engine) to reduce thedyaell, anti-clockwise to increase
it. In theory the benefit of this is being ableatdjust the dwell with the engit
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running, but in practice | find whilst turning thar clockwise to reduce the gap or
dwell does so steadily and progressively, if yougmfar and have to turn the bar
anti-clockwise nothing seems to happen for a kdtthen it jumps a large amount.
This is because it relies on spring pressure touakie back-lash, but the friction
is overcoming the spring tension. Turning it andekwise a bit then pressing on
the end of the hex bar and wiggling it up and dbwelps, but it is best to unscrew
the bar to get more gap/dwell then you need, themit clockwise again to reduce
it to the correct value. Gap is the same as fodthglinder at .014" to .016", but
dwell is only 26 to 28 degrees as it has twicerttmaber of cylinders of course, 8
dwell represents the length of 'time' in each roteof the crankshaft the points are
closed.

Distributor rotation ixlockwise and not anti-clockwise as for the 4-cylinder.
Firing order is 1-8-4-3-6-5-7-2, where the frontiigter (i.e. the furthest forward)
of the left bank (facing forwards) is No.1. Oddingers are on the left bank, even
on the right.

The distributor clamp is a much more positive desiigm on the 4-cylinder, being
a fork that presses down down on a flange on tteitdlitor body, both being large
and robust. Unless the clamp bolt is unscrewedge lamount the V8 distributor
can't jump out like the 4-cylinder can (althougk below about the oil pump),
although it can lose the timing just by being lgasfecourse.

The distributor shaft is fitted with a skew geamasdl as a drive dog on the end.
The skew gear engages with the end of the camsloatgn be fitted in as many
positions as there are starts in the skew gearefarerunlike the 4-cylinder
distributor, which can only go back in the corrpesition no matter how the
distributor and crankshaft have been turned whidy tare apart, on the V8 it is
highly likely that you will lose the correct position if the tdilsutor is removed. To
regain the correct position:

o Turn the crankshaft so that tim ng cover point@visr the 6 degree BTDC
mark on the crank pulley and No.1 cylinder is &t tibp of its bore.

o Orientate the distributor such that the vacuum alagps at the front of the
distributor and pointing to your right as you fabhe engine.

o Turn the rotor so that it is pointing at the cut-wuthe distributor body
(should be pointing at the left-hand wing). Thi®eis for the 30 degrees that
the rotor will turn through as the skew gears ergag

o Turn the oil pump spindle such that it's orientai®as close as can be jud:
with the drive dog on the end of the distributoafsh

o Insert the distributor, and watch for the rotoning as the skew gears
engage. If the distributor body doesn't fully sgatvn onto the timing cover,
turn the crankshaft either way until it drops fullgwn.

o Turn the crankshaft back to 6 degrees BTDC, andthewistributor body so
that the points are just opening. Lightly tightea thamp ready for static
and/or dynamic timing.

o Check that No.1 lead is fitted to the cap suchitsatontact is by the rotor
when the cap is fitted. If it isn't, move the leadsnd, following the firing
order in aclockwiserotation.
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As mentioned above the distributor shaft dog engagth the oilpump drive shat
so it is the camshaft that drives the distribudmg the distributor that drives the oil-
pump. Remember that with the distributor removedified away from the timing
cover more than a certain amount, cranking or mgnttie engine wilhot develop
any oil pressure.

rew Distributor Capdded April 2010

within road-hours of fitting) is becoming all tooramon, are we
also to get similar failures in distributor capssTielatively new
cap lost its carbon contact, then damaging the,ratquiring
replacement of both. The new rotor almost immedigiebceded
to give intermittent misfiring shortly before tofailure.

Distributor Drive Gear

4-Cylinder
V8

4-Cylinder: Whilst, as long as each plug gets its spark attneect time, any
position on the cap can be used for No.1, theéctrposition is between 2 and 3
o'clock when looking down on the top of the caplsttétanding beside the right-
hand wing. The rotor should be pointing at this led@n at TDC (Top Dead
Centre) at the end of the compression stroke of iston, which is at the front
(radiator end) of the engine. You can determine Her by examination of the
valves when turning the engine by hand, or as Jotiat describes below. Using
the valves the compression stroke is the one whaevalves are closed (up) for
the majority of the up-stroke of the piston, angbdbr the expansion down-stroke.
To avoid having to remove the rocker cover (damaggasket, leaks afterwards
etc) an alternative is to remove the plugs and ttoerengine by hand with your
thumb over No.1 plug hole. When you can feel cosgion blowing past your
thumb, that is the compression stroke. When thempigets to the top of the
cylinder on that stroke, that is the firing poiat that cylinder. Whichever method
you use, wherever the rotor is pointing when thstqpi is at the top of its
compression stroke, the cap contact it lines up sliould be wired to No.1 plug.
Thereafter the correct firing order is 1-3-4-2 canground the cap in aanti-
clockwise direction.

If the engine has been rebuilt it is possible Far drive gear to be inserted in any
one of six or eight (I forget how many teeth thargeas) positions, only one of
which is correct (seEnginefor how this can happen). | have shamelessly dopie
this piece from dohn Twist articldhosted orTeam.Netwhich describes how to
correct the gear position:

DISTRIBUTOR DRIVE GEAR POSITION from John Twist:

Find top dead center, number one firing, by exangrihe rockers with th
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valve cover off, or by using one's index fingertba #1 spark plug hole whi
pushing the MG forward (#1 fires at the end of¢henpression stroke, which
will blow one's finger off the hole). Use the tigimarks to be certain the
engine is at TDC. Remove the distributor and clagpiate. Thread a LON
5/16"-24 stud into the centre of the distributdvdrgear (find the stud in the
air cleaner assy, twin SU models). Remove theeslattrew holding the
distributor housing, and withdraw that part. Ph# distributor drive gear
from the engine. After THROUGHLY CLEANING AND GREASING T
GEAR AND HOUSING, drop the gear back into the eegikeyway offset
below horizontal, large half of the driving dog upsty with the keyway 9:00
to 3:00. As the gear drops into place, it will tetanti-clockwise and set in at
about 2:00-8:00. The rotor should then face 1-2:00.

Note that whilst the distributor drive dog will gréngagédully with the drive gear
in just one position if the distributor is dismautland the two halves of the shaft
separated it is possible to reassemble them 18@eegut, which will mean the
rotor is pointing down and left instead of up amght, and short of dismantling the
reassembling the distributor again, or moving theedgear (possibly the easier
option), and all the leads will have to be moveahatwo positions before the
engine will start.

Note also that whilst the drive dog and drive gedlronly fully
engage in one position it is possible to get thantiglly

| engaging 180 degrees out. But the distributor hediy't be fully
engaged with the clamp plate when the clamp péatelly
bolted down to the block, and even if the leadsa#tered to suit
this position, and the engine starts, the relatignbetween driv
dog and drive gear will almost certainly shift whte engine is
run causing massive misfiring at best or stoppitmgather.

V8: On the V8 the camshaft drives the distributor stiméctly via a spiral gear a
the distributor drives the oil pump via a tongue afot. Up to 1976 all Rover V8
engines had the tongue on the distributor andlttersthe oil pump shaft. With tl
introduction of the SD1 the engines for that cat @kectronic ignition using a
35DES8 distributor, and this had the slot on theritistor and the tongue on the oil
pump shaft. Points engines e.g. Range Rovers clangbe later drive
arrangement in 1978, but kept points for a furtber years! Se€itting a V8 into
an MGBby Roger Parker.

One benefit of either type of drive is that thetritimitor can be
— removed and a drill with suitable drive shaft inedrinto the
N hole to drive the oil-pump directly. After a relalibr any
interference with the oil delivery system it is fatter to build
up oil pressure this way than cranking or even wousining

the engine and hoping it eventually shows on thegygaHave the drill on minimu
speed, and | gripped the chuck firmly with my hasdvell to slow it even further.

Note: The down-side is that if you crank with the distiior removed the oil pump
is disabled!
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Distributor Phasing

| first wrote the following in response to someevieo wanted to fit a Crane syst
with electronic trigger but had lost the information how to adjust the position of
the trigger to obtain the correct 'distributor ghgs which is the relationship
between cap, rotor and trigger. It is not normaltyissue for points systems.

When vacuum advance is applied the points plateesolockwise relative to the
dizzie cam and the rotor arm, and this causespgk $o occur at different relative
positions of rotor and cap. You can see the effectsis movement by looking at
the edge of the rotor arm. You should see thaeqularge part of it shows some
burning,this is normal. If the phasing were incottae spark could occur before
the rotor had reached the plug lead, or afterdtlb# it, and hence you could lose
HT. In fact | notice from one of my rotor arms thia burning goes from the
middle right up to one edge. This could be caukisg of HT at one extreme of
vacuum advance or the other, but since | have netewed a misfire | assume my
points must be right at the limit of correct phasildeally the full range of
movement would, occur within the centre sectiothefrotor arm leaving small
unburnt areas either side.

I have a bench rig that | use for testing centafuand vacuum advance of
distributors so it was relatively easy to conneet¢oil direct to a plug and with the
distributor cap off use a timing light to show mbese the rotor arm is when the
points open. Of course, the timing light flashesrfimes in each revolution, hence
'freezes' the rotor arm in four positions insteadree. | would imagine you could
get a similar effect on the engine as follows: Reenthe plugs to make life easier
for the starter and battery and connect the owtptite coil to a plug laying on the
block somewhere. Disconnect the vacuum advance Wifib the cap on, wrap a
piece of stiff wire around the body of the disttifsuwith one end laying up the si
of the cap right in line with one of the plug leadtoesn't matter which one,
whichever is easiest to see, then remove the dag bareful not to disturb your
wire 'pointer’.

Crank the engine and with a timing light connedtethe coil wire (note that a 12v
timing light may need to be powered frorseparate batteryr car to work reliably
when cranking) point it at the rotor and you shaeé it 'frozen' in four positions.
Adjust your trigger so that your pointer wire isan¢hetrailing edge of the rotor
arm contact. If it is too near the leading edge tiwben vacuum advance kicks in
the rotor arm will move away from the plug lead tzm in the cap when the spark
occurs and could interrupt the HT.

Depending on how hard you can suck you may betaliieeate enough vacuum to
move the points plate, in which case you shouldiseeotor arm appear to move
a clockwise direction in the flash of the timingHt. If you have a MityVac, or can
get your fingers or a lever in there without geftin the way of the rotor arm, twist
the points-plate against the spring-loading ofueuum module as far as it will go
and make sure your wire pointer is still within thiglth of the rotor arm contac
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| also wondered about the effects of centrifugaiade on phasing. | came to the
conclusion that because the relationship betweenaral points doesn't change
with centrifugal advance like it does with vacuudvance, then the phasing doe
change either, and indeed was able to confirmahdhe bench.

Added January 2010: Note that with a fully electronic distributor likbe 123 both
centrifugal and vacuum advance will change theipgdse. the relationship
between rotor and cap because the distributor ghaflid (no weights or springs)
and both cause the trigger point to be advancexdretgcally.

Electronic Ignition

Schematics

Factory Systems
After-market Systems

Factory Systems

From mid-1974 (i.e. all rubber bumper) North Amariccars had either the 45DE4
'‘Opus’ electronic ignitiors€e here for a descriptipar the 45DM4 electronic
ignition with remote amplifier. They were necessaryneet the emissions
requirements of the day, giving consistent resaes many thousands of miles (I
recall cars of the era having to travel 50k miléthwo maintenance other than
things like fluids, and having to be in spec atehe), unlike points which
deteriorate over distance due to mechanical wagrwBh good parts and correct
initial setup | find that points easily last 6k16k miles without drifting out of the
limits for dwell and hence no readjustment (my E&iD4 with their +-5 degrees
tolerance for dwell lasted 15k).

The Opus system was very troublesome (it was nicketOpeless') and often
replaced with the 45DM4 under the original warramtynd it amazing that there
still seem to be a small number of Opus systenexistence! Thiducas Fault
Diagnosis Manuatontains some faulting information for the Opusten, but it
seems to be for a version that had a separateppakd amplifier and a different
ballast arrangement so may not be that much udb.fBctory systems use a
(nominally) 6v coil with loom ballast the same ks points operated system on
rubber bumper cars for other markets. The Opusmsylsgs an additional ballast
resistor for the electronic ignition module. Neitloé these systems are 'electronic
ignition' in the sense of giving a more powerfuhidg they are simply 'electronic
trigger' systems where the mechanical points giaced by a magnetic or optical
trigger controlling an amplifier, which switchesethurrent in the coil much as
mechanical points do. The Opus system even hasthe dwell as points (non-
adjustable) although the 45DM4 unit seems to usesrsaphisticated electronics
that give a constant 'on’ (coil reflux) period andariable 'off' period i.e. variable
dwell according to revs (Constant Energy), rathantthe variable 'on' and 'off'
periods but fixed dwell angle of points. This vateabtwell can reduce the heat in
the coil at lower revs as well as avoid the redurcth HT energy that high-revving
engines (not the MGB!) can experience at high engpeeds. The 45DM4 system
was used by a large number of manufacturers, albitdiffering mechanice



Ignition Syster Pagel3of 47

arrangements, and the MGB system has been sdid jpesst to be a Delco D1906.
At the time of writing the modules are still availa fromWaiGlobal (was Transpo
Electronics)as the DM 1906. If yours is different physicallyuycan check the
other Delco items and other manufacturers e.g. Ligcase if you can find it. An
alternative ilNAPA TP45SB(March 2010: Google can't seem to find NAPA) but
there has been a suggestion that the "TP' in theANAi#ber denotes Transpo as a
source, check the prices of each. However if thé# fa in the pickup you have
bigger problems replacing it, and you wouldn't wansplash out on a new module
only to find it made no difference (see beloWpdate March 2010: Leacy are
showing theAB14 amplifier modulgi.e. the DM1906 in a case and with the
required leads) as part number BAU1922, at a midd17, and d5DM4
distributor for a 1980 California MGBt the same price.

After-market Systems

TheLucas Fault Diagnosis Manustlates “the standard ignition system will quite
adequately meet the requirements of a six-cyliedegine up to about 8000 rpm".
But if you are determined to replace it, read oftednarket devices such as the
Pertronix Ignitor and Lumenition Magnetronic are ig#mto the factory systems in
that they are electronic triggers and replace tietg. However with modern
electronics they can be made small enough to fitedy inside the distributor cap.
Lumenition Optronic seems to be much the same, éxtcepes an optical trigger
instead of the magnetic of the Magnetronic andiregwan external power module
similar to the factory systems. Other systems uSiagacitive Discharge, Inducti
Discharge and the like usually result in a mucthéigenergy spark, although
whether this results in anything useful is deba&aliHO they may make the
difference between starting and not starting utliemost adverse conditions of
weather and poor maintenance, or consistent fofrthe much weaker mixtures
used in modern engines, but that's about it. Cdfer-market systems cause
problems for the electronic tachometer, particylaith the earlier current-
triggered type. Other down-sides are that when thiéyhey often do so suddenly
and totally, they are difficult or impossible tadnose or repair other than by
substitution, and expensive to replace (see ab8ye¢omparison points and
condenser are cheap to carry as spares, and edisgitmse and replace at the
roadside Updated July 2010: A while ago a very much cheaper version of the
‘'under cap' electronic module frd@imon's Best British Classicame to my
attention. At around £20 these are about a thildss than the price of the
Pertronix, Aldon and Magnetronic versions so itdrees feasible to fit one and
carry another as a spare. However on the MG EntsisdBBS some people swear
by them, and others swear at them after repeatésil One of these people had
Pertronix fail, another had external unit types féet another had two from
SimonBBC fail, but these were blue (like David B¥akjunked item below)
whereas current stock appears to be red. Howegeatebcriptions for the various
types are a bit confusing. Some for the 25D4 say #re for unballasted coils,
which they all were from the factory anyway, whersame for the 45D4, which
were all ballasted from the factory, don't mentiois. And at least one says if used
on a ballasted coil it will be damaged. In varipleces it says non-ballasted coils
must be fitted as well, but not everywhere. I'vataoted the vendor and he infor
me that as long as the red wire is taken to a Wipply, for example the white wil
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at the fusebox on cars with ballasted ignitionnttiee module will be fineSee here
to confirm whether you have a ballasted or a ndlastzd system, which you
really need to do if intending to fit one of thesets regardless of how your car
might have come out of the factory). It's a pitydam't make this clear on the site.
The other issue concerns 45D4 distributors, whichtha different types of points
(and hence points mounting plates) - one slidinigh(er pin) and the other non-
sliding (no pin). Other vendors supply two differemodules depending on the
points type, but not this site. Again informatigarh the vendor is that the module
is really intended for the non-sliding type, buh &z fitted to the other type "if the
pin is bent out of the wayUpdated November 2010: There is avarning on the site
concerning jump starting, recommending that thetitery is charged either from
the other vehicle (or a charger) then the jumpsdeadioved before attempting to
start the car, or the ignition module can be dgstloThis is quite different to the
usual jump-start instructions and could take soaresiclerable time to charge the
battery enough to start the car. The page alsoatedhat the unit is not protected
against reverse connection, and voltages over I&vdamage the module.
However the MGB Workshop Manual states that volsaggn be as high as 14.7v
for an alternator and 15.5v for a dynamo. In theeaaf the dynamo the voltage
regulator is temperature dependant, output voliagreasing as ambient
temperature falls, and that 15.5v is at 50F/10Ctefxgps even in the UK can get
quite a bit below that system voltages could benénigher. The instructions also
state that the unit cannot be used with a ballastetem - the ballast must be
bypassed. One of the suggested ways of doingsthdésriin a 12v ignition wire
direct to the coil +ve, but if you do that withatitanging the coil to a 12v type the
coil will overheat in use. All-in-all quite a fewomts against use of the system, for
all it's cheapness.

Added December 2007: One of the more informative and educational pgstito
Youtubecomparing Pertronix, points and 123. It showsRBkeronix jittering
almost as much as points, although that could eeh factor of different amounts
of wear on the two old distributors as comparethéonew 123, | would have
preferred to see the Pertronix and points on threesaechanically refurbished
distributor. After replacing the timing chain anelags (obviously not a factor on
this distributor machine) on my V8 noticeable jitteforehand had almost
completely disappeared, and that on a distributtir &t least 100k on the clock &
probably nearer 200k. Note the Pertronix distribsgems to ‘advance' in the
opposite direction to the points and 123, and #rg wbvious steps in advance of
the 123 as well as its total lack of jitter at hegihpms, although it seems to have
significant erratic jitter at lower.

Added January 2008, updated October 2008:
% Dave Blake had purchased a distributor on eBaysiains to have

been a standard 45D4 but with an electronic triggeen here)
instead of points. He recounted on the BBS conaldemproblems
trying to get his engine to work properly, eventyiaésolved when
| suggested replacing the trigger with points amdrdenser! Dave
was going to bin the trigger but kindly sent inte instead. It is of the same type
Pertronix/Aldon/Magnetronic i.e. magnetic and card entirely under the cap,
but is of a different unspecified manufacturejddrto find out what withot
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success, but subsequently info from Gary Falkingicates that it is also used in a
Land Rover conversion kitt has the same two wires leading out to the awithe
others i.e. one red to the coil +ve and one bladké coil -ve, but the rotor is
different in that the magnets are integral, theergthave a separate magnetic ring
that fits over the cam, then a standard rotor goethe end of the shaft as normal.
The separate magnetic ring definitely preferableyi#fs this integral unit if the
rotor should need replacing for HT reasons, you didialve to get this special one
with the magnets, and without knowing the manufastwhether you would be
able to obtain one from eBay is anyone's guessaltémative would be to scrap
the unit and go back to points ... | put it on neynth tester and found that it
triggers 30 degrees before points in the samaldlistr. Whilst this variation coul
be compensated for from a timing point of viewlfagasily by simply twisting the
distributor in the clamp, one is left with a chamg@hasing i.e. the relative
positions of rotor and cap contact when the trigges (see the section above).
And on my test distributor with a cut-away sideould see that when you start to
add vacuum advance, the rotor was moving away ft®cap contact, so the spark
was having to jump a larger and larger gap. Evelytitakould fail to do so, or
jump elsewhere, causing erratic HT and missfire wiitted to an engine. Why it
like this is anyone's guess - poor manufactureg/rotor? Who knows? Dave
was fortunate in that heasable to retro-fit points and a condenser, it cdde
had a trigger plate that wasn't compatible. Gappred that he had to retard the
timing by 15 degrees to get back to the same paittefore, showing that the
phasing was significantly different to points. lality it seemed to run well but aft
a bit of use it was noticeably inconsistent, angt kcking up iron filings on the
magnetic collar which may have been affecting thifg the end he went back to
points as well!

Added February 2008:

Another problem that has just come to light whesaeing points with one of the
‘'under cap' systems concerns the condenser figiregvs As part of installation you
remove the condenser as it is no longer requiretdthie screw has to be refitted to
secure the braided earth wire which is still need#h these 'under cap' systems.
After installation the engine was run but was givirery poor and erratic results.
Eventually the cause was found to be the condenseg screw was too long and
being hit by the centrifugal advance mechanismb&loty a non-standard screw in
this case, but something else to be aware of.

Added November 2009: Many moons ago someone, rather smugly | thougid, s
electronic triggers are better than points as tiae zero 'contact' resistance i.e.
better than points even if they (the points) onypped a tenth of a volt. At the
time | wondered if he had ever measured the valpdrcross an electronic trigger,
because one of the many things | remember fromlagtrenics theory days is that
semi-conductors exhibit a forward-bias volt-dropewltonducting. This doesn't
vary with current as in a conventional resistot,ibstead differs according to the
semi-conductor junction material. | remembered #isi®.3v for germanium diodes
and 0.7v for silicon, pleasinghepeated herdHowever those are diodes, the
switching in these devices will be done by somel kihtransistor. Again from my
theory days 'Darlington pair' transistors are usddcrease switching current
capability, and we are talking about 5 to 6 ampsafoignition coil. These hay
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twice the base to emitter volt-drop than singlesistors as there are two in series,
but there are two parallel paths from the sourdtage to the load. In theory this
would halve the effective resistance and btip from source to load, but each
consists of two junctions in series so what thealgolt-drop would be is difficu
to gauge and | haven't found any statements osubject. But these devices use
Hall-effect transistors which are different agaihis documenindicates Hall-
effect switches drop 1.5v when sourcing and 0.4emwséinking. 'Que?' as Manuel
might have said? | don't really know either but dieegrams seem to indicate
sinking is the mode used in ignition triggers, skaking current from a load (the
coil) to earth. Being a simple chap and far moliamé on practice than theory,
there was nothing for it but to measure it - ar@rssults were very interesting. A
set of old points, used as removed i.e. the cofaaes not cleaned ugave about
0.5y, so quite a bit. But the electronic trigger gawiyf1v! | also noticed it is a
fixed-dwell device just like points, and not val@lidwell like the 45DM or some
after-market triggersthis articleindicates that the original Opus system also gave
a 1v drop, and when the MGB changed to the batlagt@tion and 6v coil in
rubber bumper cars, and North America got electramiition, the UK cars got a
coil with nominally 1.5 ohms primary resistance C8) whereas North American
coils were nominally 1.4 ohms (15C6) precisely saceoffset this reduction in
voltage and current. Very late in production in @®8rth American coils were
changed again to a 32C5 for which several soureesagnominal primary
resistance of 0.75 ohms! By this time they had4sieM4 distributor and
electronic ignition system, it would be interestiodind the volt-drop in these, as
well as other electronic triggers such as Pertranit Aldon Igniters, and
Lumenition Magnetronic.

The points volt-drop was measured on a bench ggstith old points so | thought
I'd check the V8 with relatively new points, andds a bit surprised to see almost
as much at just under 0.4v, so | decided to dagldit further. | was measuring the
voltage between the two most accessible points;iwivas theve coil stud and th
distributor body. But this includes the points wsggade to coil tag, points wire,
connection tgoints, points themselves, points base to poirtteptistributor eart
wire, and its connections to the points plate asttibutor body. When | started
breaking these down the results got very intergstideed:

coil stud to points wire spade 0.03V
points wire, coil to points 0.19
points wire terminal to points spring 0.03V
points 0.08V
points base to distributor body i.e. distributortleavire]0.02\

So the biggest volt-drop by far is in the wire fréime coil to the points! That in the
points themselves is half that, and ignoring thieafsahe remaining volt-drop,
which will present no matter what type of triggenused, is 0.27v, more than three
times the volt-drop in the points themselves!

Ignition Coil

April 2011: Contrary to what one person writing elsewherasssting, the
minimum resistance of a 12v coilnot 3.5 ohms. The Leyland Workshop Man
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specifies 3.1 to 3.5 ohms (i.e. 3.5 ohms isnttaimum), and Sport coils can be as
low as 2.4 ohms. The writer is getting humgon the fact that if you connect 12
a 12v coil then with about 4 amps flowing througteveloping 48 watts of heat it
will overheat. But all that means is that you shouldaite the ignition switched «
with the engine stopped. If you need to do thatifagnostic purposes then
disconnect one side of the coil, remembering tomaect it afterwards. When the
engine is running the points are opening and aipsimich is interrupting that
current, hence reducing the current and heatiregelffy the duty cycle of the
points (nominally 67% on 33% off for the 25D4, 56%43% off for the 45D4).
However the Workshop Manual quotes a measuredmgrourrent at 2000 rpm of
only 1.4 amps and hence 20 watts for the 25D4, lwisisignificantly lower than
the calculated running current (say 3.1 ohm c&D2 distributor, 14v supply
giving a current of 3 amps and hence 42 watts) tiherceffect reducing current is
that the resistances are quoted when cold. Whemaing temperature they will |
higher and hence the currents and heating effdicbeviower.

The upshot is that if you measure your coil wher @id in winter (when the
original article was published) you would almosttaimly come to the conclusion
that your coil was under resistance if you useoBfis as aninimum. | say again
3.1 ohms is the minimum quoted for standard cailhée Leyland Workshop
Manual, Sport coils can be lower but shouldn't blew 2.4 ohms.

Should | have a 12v coil or a 6v coil?

How do Itell which | have?

Should | have a ballast resistor?

How do | tell if there is one on the car?

What about a coil with an internal ballast resigtor

Why did they change to 6v coils anyway?

Should | reverse the coil connections when chantfieacar's polarity?
Should the coil point up or down?

All frequent questions as part of a lot of confusim this subject. Coil
manufacturers don't help | have come across othevbere it was labelled '12v',
but then also said it needed an external ballasttoe! As we shall see this is
completely contradictory.

The first question to get rid of is "What about & wgth an internal ballast
resistor?": It matters not a jot whether a coil asnternal ballast or not, a coil is
either a 12v coil or a 6v coil (and | shall cometonhe differences between these
in a moment). Originally all coils were 12v and tained nothing but many
thousands of turns of copper wire. Subsequentlyufis@turers produced 6v coils
for 12v systems, which when connected to an apjaigpsystem (i.e. one that
includes a ballast resistance in the circuit) poedimproved ignition performance,
whilst still needing to supply 12v coils for oldgystems. Now | don't know
whether someone had the bright idea of puttingllasiaesistance in the same can
as a 6v winding and calling it a 12v coil, hencéydraving to produce one windi
unit instead of two, or whether they worked out thawas cheaper to produce 12v
coils that way anyway. But in any event you do apdvith a coil that gives
slightly better performance at high (much highemtla factory MGB eve
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produced) rpms, although it makes absolutely nigifice to how the coil is used
or what car it can be used on. So if any supptetsasking or talking about
internal ballast ignore it.

Chrome bumper 4-cylinder cars had a 12v coil witliract ignition feed (white).
Rubber bumper cars and all V8s had a 6v coil caiedeto the 12v ignition feed \
a ballast resistance. This resistance is not arifiddate component but a length of
resistance wire contained within the loom. The tasise wire itself is usually pin
but has a white or white/brown tail at the suppig,eand a white/light-green on a
4-cylinder or white/light-blue on a factory V8 tail the coil end. This is how the
cars came out the factory, but if replacing thé its important to know if a PO
has bypassed the ballast resistance or a rubbgrdywm V8 for some reason, or
even added one to a chrome bumper 4-cylinder ingla 6v coil in a 12v system
i.e. with no ballast resistance will result in dveating of the coil and burning of
the points. Using a 12v coil in a 6v system wiluk in reduced HT spark. You
can't go by the colour of the wiring, there are samfeeling butchers out there,
you have to do a simple electrical test. Removenihes from the coil on the
points-side, usually black/white. Connect a vol@nein its 12v scale to the other
coil terminal and turn on the ignition. On all cgau should see battery voltage i.e.
12v. Now connect an earth to the other terminal.

o If the voltage stays at 12v or only drops a coupleenths, there is no ballast
resistance in circuit which is correct for a chrobuenper. Thershould be a
12v coil but you will have to measure the primaggistance to see if it is or
not (see next section).

o If the voltage drops to about 6v it looks like thés a ballast resistance in
circuit and there is a 6v coil which is correct éorubber bumper or all V8.

o If the voltage only drops to about 9v it looks litkeere is a ballast resistance
in circuit, but with a 12v coil, which is incorredthe ballast resistance could
also be faulty or incorrect. You will have to messthe resistances of the
ballast and coil to see which.

It is possible to tell the difference between 1&vand other coils by measuring -
primary and secondary resistances (between thegpedinals, wires
disconnected) as follows:

Primary Secondary
Coil Resistance Resistance  |Designations
(ohms) (ohms)
DLB101, GCL101,

12v 3 5.4K GCL110
6v (15C6, UK) 1.5 6.5DLB102, GCL111
6v (16C6, NA) 1.4 n/gbLB102, GCL111
6v (32C5, NA) 0.75 n/gdDLB102, GCL111
Typical 12v
S{)F())rt 2.4 8.3DLB105
6v Sport 1.5 ?IDLB110
Note 1: DLB101 has the screw-in HT connector, GCL1d @CL110 the
pust-in.
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Note 2: Resistances for the 'Typical 12v Sportaareneasured from a coil (
part number) in my possession. DLB105 seems toéetfrent (ho ho) part
number, and various places quote this as 3 ohmepyiand 9 kohms
secondary, i.e. not as 'sporty’ as the one | have.

Note 3: The DLB110 6v Sport coil must be used wittegternal ballast on a
12v system such as the MGB. The original harnedadbaif the rubber
bumper MGBs is about 1.5 ohms, and | have seemratteomponent’ balla
resistances ranging from 0.9 ohms to 1.6 ohms remmded for use with th
coil. This range will give a significant differengecurrent and hence
performance and heat from lowest to highest, tgkéri values reducing the
performance gain from the coil. (Whether there isable and measurable
performance gain from such coils is another matfer

It should be noted that these resistances are iy have a tolerance e.g. the
12v can measure from 3.1 to 3.5 ohms and the UKeffample) 6v 1.43 to 1.58. It
should also be noted that there is lot of confligtand confusing information on
web regarding coil and ballast resistances. HagndsClausager differ in some
respects, and even the Leyland Parts cataloguesfiie@ber 76 on i.e. ballasted
ignition isn't immune as it specifies GCL110 foretlthan cold climates and the
USA, but every other source | have seen saysdhafPv coil i.e. for unballasted
i.e. chrome bumper cars. The distinction betweerthtee original types of 6v coll
seems to have been lost as far as replacementeraerned. Some sources spe
a GCL132 coil for ballasted systems but others Biyi$ a 9v coil and not a 6v.
I've not been able to find a resistance quotedhisrcoil, but the implication is that
using a 9v coil on a 6v system will result in lovepark output. The ballast
resistance should measure about 1.5 ohms, takesedethe white/light-green or
white/light-blue removed from the coil +ve and thieite or white/brown at the
fusebox.

Added November 2009: Another useful test of whether you have the right
combination of coil and ballast is to do a currest. The Leyland Workshop
Manual quotes the 'ignition on' current at 3.9amygsch equates to 12v across a
3.1 ohm coil, and a 6v coil with harness ballasteisy similar on my V8. If a sport
coil is fitted this will rise to about 5 amps fdirome bumper and 4.5 amps for
rubber bumper. If the current is higher than thai, 8 to 10 amps, then you could
have a 6v coil with no ballast, when you shouldéha\i2v coil. If the currentis 3
amps or lower then you could have a 12v coil plitabt, when you should have a
6v coil. Of course you could have the correct caration, but a faulty coil, ballast
or connections somewhere, which needs further tigagn with a voltmeter.

However it also quotes a running current of 1.4 suat?2000 rpm, but this doesn't
equate to the calculated figure when you take ifjleeln running voltage and the
relative points closed and open times into accauhich should be (say) 14.5v, 60
degrees closed and 30 degrees open i.e. 67% cleba, should give 3.1 amps.
fact 1.4 ampss what is displayed on mgnaloguevoltmeter, which will be
mechanically averaging 'ignition on' current (psialosed), zero current (points
open), plus any other currents and voltages geztbeat the points open and close
i.e. induced currents. A perfectly valid and useést, but digital instruments may
give a completely different figure, or may nottetand give a steady reading
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all. My V8 with 6v coil and harness ballast alseas very close to 1.4 amps
running, it's only during cranking that the coir@nt on a ballasted coil should be
significantly higher.

Early, positive-earth cars had coils with termidatselled 'CB' and 'SW'. Negative-
earth cars had coils with terminals labelled -ve #we. The CB terminal is
connected to the distribut@ontactBreaker (aka points) and the SW to the igni
SWitch. The -ve terminal is connected to the distdoytoints and the +ve to the
ignition. Note that if a positive-earth car is cented to negative earth, e.g. to
enable an alternator to be fitted, the coil terdsishould be reversed i.e. CB to the
ignition and SW to the distributor. The engine wtill run without this reversal b
the spark will be adversely affectédbvember 2009: Conversely, and prompted

a comment from Peter Caldwell, if fitting a modenil to a positive earth car the
white ignition feed goes to the -ve terminal anel ploints wire to the +ve.

Why did they change to 6v coils anywayThe main benefit of the 6v coil is tha
enables the ignition to generate a more powerfatksguring cranking. Even a tip-
top battery will have its voltage reduced duringnking, typically to around 10v,
because of the very heavy load of the starter m@mora 12v system this means
primary current and therefore the HT spark will bduced. But by using a 6v coil
and a special starter solenoid, the ballast resstoypassed during cranking and
the maximum available battery voltage will be carted directly to the colil, i.e.
10v, which results in atronger HT spark than when running. This is beneficial to
all cars under extreme conditions i.e. very cditGk oil, battery in less than perf
condition due to age or short journeys in wintethvlights, heater etc always on.
The more powerful spark was even more important orifNAmerican emissions
controlled engines which were harder to start. &herlso said to be another
benefit of 6v coils and that is they have lowernicdidnce than a 12v, and hence
lower 'reluctance’ to build up flux, therefore @shr time to build up full flux for
the next spark, and so a greater ability to supdlyll spark at higher revs.
However the rev limit of the MGB didn't change oitsrlife and the change was
more of an industry standard thing than aimed $padly at the MGB. Since the
V8 with twice the cylinders, half the dwell, andnlce half the reflux duration of t
four cylinder has no problem delivering much theegeak rpm, Jaguar V12
engines even more so, this aspect is largely ragie Whilst the plug gap was able
to be increased from 25 thou to 32 thou with theotfuction of 6v coils this may
be much to do with the change from the 25D4 distdbto the 45D4 and perhaps
an improved resistance to breaking down at high blfages, than greater energy
from the coil. The special solenoid has an extrasperminal which puts out a fi
12v on the white/light-green (white/lightue on factory V8s) wire to the coil wh
the solenoid is energised. This wire goes to theterminal of the coil, together
with the same coloured wire from the loom ball&s@v coil also generates half t
heat of the 12v coil the other 'half' of the hesagénerated in the wiring ballast
resistor, but again this is neither here nor thigl@ny people replace the starter
with a moderrgeared or 'Hiorque' unitand many of these don't have the additi
contact to boost the coil voltage on starting. thilnder most condition the car
should still start pretty well, under adverse ctinds it can make the difference
between starting and not starting. there are a puwibwvays to get round the lack
of 'coil boost' contacsee her.




Ignition Syster Page21 of 47

Updated May 2010: Should | reverse the coil connections when changinbe
car's polarity? It's often recommended, but is it really necesz@myd what are tr
benefits and drawbacks? Tliigcas document (plEfates that a negative polarity
should be presented to the insulated plug termital positive to the plug body.
This is because electrons (which travel from negativpositive, unlike
conventional current or charge flow) would rathenp from the hotter central
electrode to the cooler body than the other wapdowhich requires about 10%
more HT voltage to get the spark started. NegatiVealdo results in less erosion
the rotor, as one quarter of the amount of metahissferred from each cap contact
to the rotor over a given length of time, inste&dlbof it being transferred from
the rotor to the cap contacts. Remember HT voltatieige until the plug fires,
then more-or-less stops there for the duratiomefspark. Typical measured HT
voltage for a 25 thou plug gap will be 6 to 10k\0%4 being 600v to 1000v of
course. So it would make sense to reverse thé €atbnnections when reversing
the battery. But another feature of the coil id tha ‘other' end of the HT winding
doesn't go to the can as you might suppose, lmatnisected to one end of the LT
winding. Originally this would have been the poitegsminal (CB), and the reason
is that when the collapsing flux generates the Hifage in the HT winding it also
generates 200-300v in the LT winding. Connected igaatly this voltage is
added to the HT voltage to boost it, known as the-transformer effect. Reverse
the LT connections to correct the HT polarity and jase this boost. So which to
do? As reversing the coil connections when revgrgie battery adds 600 to
1000v, but loses 200-300v auto-transformer efiet,better to reverse the LT
connections. But it would be better still to bugegative earth coil and retain both
effects, which is what the Lucas document recommends

How can you determine the polarity of a coil? Yawld measure from the HT
terminal to each LT terminal, and the one with thedr resistance i.e. the junction
between the two windings should go to the pointd.tBat is looking for 3 ohms
difference in over 5000 ohms, which would needgitali instrument with at least
4.5 digits to reveal. You could do an open-cirb@hch-test and see which LT
polarity jumps the largest gap (a cold gap, so Hianity difference won't matter),
but that will result in some very high voltagedtie coil which probably isn't wise.
A test with a controlled gap in the HT circuit is good as the voltage will stop
rising when the gap fires. Yauay be able to tell by looking at the two induced
voltages on an oscilliscope. If that on the HT leadegative with respect to earth
(as it should be), and the LT terminal connectethéopbints is also negative with
respect to the LT terminal connected to the ignifopply, then the implication is
that the required auto-transformer effect is alss@nt, but | have not tested this. |
did wonder whether you could use the effect meetiombove whereby the auto-
transformer action tends to reduce the currentajsp on an analogue instrument,
but because the induced voltage in the LT windingalitays be opposite to the
battery current, no matter what coil you have omtygolarity car or which way
round, the reduction will always be present. Yoo peobably assume that an
original coil from a positive earth car marked SWd &B is a positive earth coill,
and that from a late car marked + and - is a negaiarth, but that doesn't help one
jot with replacement coils, where even if you cahgne marked SW and CB there
is no guarantee it's internal connections are dsitive earth. Note that at le:one
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edition of 'MGB Electrical Systems' is incorrégtthat it states "On negative earth
cars as long as the distributor is connected te-ttegminal (of the coil) the test
should be unnecessary". On a negative earth calighréutor (i.e. the earth supy
to the coil) should be connected to the - termafadhe coil, and the 12v ignition
supply (the positive supply to the coil) shoulddo@nected to the + terminal. A
number of sources talk about using a graphite pépdield in a spark gap, and
when the polarity is correct there will be a brigtgpark or ‘flare’ from the pencil
tip to earth. However having tried that | foundétry inconclusive, there is a much
better way using an analogue meter between théeeamiland earth. You still nee
spark gap e.g. a spare plug connected to theeaull lnying on the block and not
just an open-circuit lead, then remove the distdbuap and flick the points open
and closed by hand. With the correct polarity theten (with -ve connected to the
coil lead and +ve to earth) should show an upwizckl &s the points are opened,
and a downward flick as they are closed again. dppsite flick is because the
coil is a transformer, which will generate a vo#iag the output when current
commences flowing just as it will when it ceasag,dnly when it ceases and the
condenser is in circuit because the points are oiéit generate the higher
voltage needed to fire the plug. One source recamdsieonnecting the meter
across a plug in the engine and cranking, but ksecafithis upward flick as the
points close the meter will waver and it won't leac whether it is the opening of
the points or their closing that is causing the aaard flick.

When all is said and done, whilst when this documexs written ignition systems
may have need every volt they could get, therelghweimore than enough energy
in an MGB ignition system to be able to ignoretladise variations. However it it
could just possibly make the difference betweertisthand not starting if any one
or more of points, plugs, condenser, rotor, caleads are in poor condition. It's
even less of an issue with modern electronic HVYesys, for a staftvasted spark’
ignition systems fire two plugs at the same tim&lflbeing fired when either plug
needs a spark hence the spark to the other plagissed') but these systems alw
fire one plug one way and the other plug the gtbeiplug polarity with this syste
can't be an issue. Some manufacturers apparerdifféirent plugs for +ve HT the
to -ve, but this is more about saving money in termsefamount of platinum on
each electrode than plug performance. Yet anothecs claims that on a system
with dual polarity HT i.e. wasted spark you can detthe life of the plugs by
rotating the plugs between positive and negativepblditions. If that really is the
case, then we could do the same simply by revethmgoil LT leads every now
and again! But it doesn't seem to be worth thedralyainst a few quid for new
plugs every 10k. Speaking of which, | bought aofé8osch Super 4 4-electrode
plugs way back in February 1999, since when they ld@ne about 25k miles, and
still show no signs of electrode erosion. Doubke fihice of 'conventional' plugs,
but since they have done 2.5 times the recommélifdehd still look as good as
new, good value.

Added January 2011: Should the coil point up or down?From time to time this
guestion crops up, and there are various commeotg ail-filled coils being used
pointing downward so the oil cools the HT connection one recent discussion
someone who should know better roundly castigatedyene saying they should
read the Workshop Manual, because the answetli®ie, when it isn- directly at
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least. Whats in the WSM that is interesting is a descriptioradést-rig, where it
says the coil must be mounted at 45 degrees, h&tlCB terminal uppermost, so
that it's internal connection i®t covered with fluid and any internal tracking
between the iron core and the primary lead wilidaeealed. One would have to
know that oil is used in HV system to resist track(a spark will jump an air-gap
more readily than it will jump an oil-filled gapd work out that if the CB internal
connection must be uncovered during testing toaleay faults, then it should be
covered in use to resist any tracking developingisTthe coil when mounted on
the inner wing of 4-cylinder cars or radiator mongtpanel of V8s should point
downwards. Early MGBs (possibly just 3-bearing) htnecoil mounted
horizontally to the engine, so perhaps the terrsinéthe coil should be vertical
with the CB (-ve for later coils) in the lower ptish.

Ignition Switch

lgnition Switch Connections
MEW (]nltlon Keys

Ignition Theory

Mll Click herefor graphs of ignition voltage waveforms to accampthis text.

The purpose of the ignition system is to igniteftiel/air mixture at such a time
that the resulting burn (not explosion, which capgen due to pre-ignition or
detonation and is harmful to the engine) causearssipn of the gasses which
forces the piston down and so turns the crankslggifition is generated by a swit
(the points) interrupting current flow through artsformer primary (the coil Low
Tension circuit) which generates a pulse of sewbmalsand volts in the
transformer secondary (the coil High Tension cijowhich jumps an air gap insi
the cylinder (the spark plug) and ignites the nrigtu

There is a condenser or capacitor connected adregints when they are open
and this component is vital to the ignition systéisimain purpose is not, as many
people think, to protect the points from burninigh@ugh it does this as well) but
cause the coil to generate a good strong sparkrmdwn time fiow to identify
condenser failupe Because the coil is a transformer it will ongngrate a voltage
in the HT (and hence a spark) when the current girabe primary is changing,
not when it is steady. The faster the current chamgethe greater the voltage
swing in the primary the higher the output voltageerated. When the points are
opened, instead of the current immediately ceasiriigw through the coil as you
might think, it continues for a very short time Vehit 'charges up' the condenser
with the voltage spike that would otherwise armasrthe points. It is only when
the condenser is charged that the current ceaskesvtd-urthermore the condenser
and coil, when the points open, are interconneictstich a way as to form a tuned
L/C circuit (L = inductor or coil, C = capacitor ooredenser) and this causes the
current in the coil primary to oscillate rapidlybut 15 thousand times per second)
back and fore with a pe-to-peak voltage swing of about 400v. The effect of ih
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to generate an output pulse, and hence a spaakoof 10 thousand volts that lasts
for about 2 thousandths of a second (i.e. 2 mdbsels, or 2mS). Not very long,
you might think, but at 3600 rpm any one cylindefiiing 30 times a second i.e.
every 33mS, so at that speed the spark lasts fdisB2outor degrees, which is 44
crankshaft degrees! By comparison, the spark duratithout a condenser is only
about 0.2mS i.e. one-tenth as long.

The secondary effect of the condenser is to caesspéirk to occur at the correct
time. With the condenser in circuit the high-freqeye oscillation that occurs
immediately the points open means that the outpliage and hence the spark
commences just 0.02ms, or 20 millionths of a segafidr the points open. Even
5500 rpm the effect of this delay is less thanahkshaft degree, something that is
easily compensated for by the centrifugal advarid¢keodistributor. This high-
frequency oscillation also protects the points beeahe voltage spike that occurs
the instant the points open decays to zero agaipd# of its first cycle of high-
frequency operation) in about 20 millionths of ag®&l, and this nips the spark off.
Without the capacitor the spark only ceases whignreethe voltage drops
sufficiently or the points open sufficiently, arids takes about 2mS. During this
time the points are arcing, which, as well as ergdhem and causing spikes and
pits, means that some current is still flowing thgh the coil for the duration of the
arcing, which delays the main collapse of the fimxl hence delays the output
voltage pulse and therefore the spark. This delagdsn about 2mS and does not
vary much with rpm. This 2mS delay effectively rethe spark during cranking
by about 1 crankshaft degree, i.e. not very mucit tiBe delay increases to about
24 crankshaft degrees at 1000 rpm, 48 at 2000 efmmwhich means that as wel
only having a very short duration spark, it is alsoy retarded even at quite low
speeds.

The capacitor has a value of about 0.2uF and ttigeva critical for a good HT
spark. Experimentally varying the value by quite Brsaounts shows little
variation in voltage waveforms on the LT or HT oruafly in the spark but a there
is a definite reduction in the strength of the alalicrack’ heard at the spark plug.

You can see the effect of a weak or failed (opiecuit) capacitor in this simple te
(only do this with conventional points/coil ignitin Remove the distributor cap,
remove the king lead from the cap and tape itlemgth of wood. Turn on the
ignition, flick the points open and closed by haaudg see just how far the spark
will jump from the end of the king lead to the btott should be at least 1/4" and
maybe as much as 1/2" even with a non-sport cdilraake a good ‘crack' sound.
This shows the effect of having the condenser itudirNow close the points and
interrupt the points lead somewhere else e.g. erdil terminal to show the effect
of NOT having a condenser connected across the brehk circuit. You should
find that as well as much arcing at the coil terthithe spark at the king lead will
barely jump a normal plug gap, let alone 1/4" @'1Xou also get a very 'thin'
spark, and it makes very little noise. This is hawoaen-circuit condenser causes
poor or non-running as well as burned points. Nio&t a short-circuit condenser
will prevent the engine running at all as it effeety shorts out the points and
prevents any spark being genera
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Experimentally varying the system voltage applied v coil at the SW or +ve
terminal shows a fairly linear reduction in HT puth@ation as the voltage reduc
but the HT voltage at the plug does not start reduntié the supply voltage has
been reduced to something less than 6v. This isusedhe HT voltage measure!
the plug is controlled by the plug gap - as soothadHT voltage rises high enough
to jump the gap it will do so, which stops the HTtage rising any further. The
voltage at an HT lead thatrist connected to a plug with a 12v supply at the és
much higher, and reducing the supply voltage shevesrly linear reduction in
voltage as well as duration.

Ignition has to occur at a fairly critical time i@ "ignition timing') in the piston
cycle, and has to be altered according to whaetiggne is doing at the time - e.g.
starting, cruising, accelerating, low rpm, high rprhe distributor has to manage
most of this by itself, but usually with a littleelp from a vacuum line from the in
manifold or carburetor. Quite a task for an eldpineumatic/mechanical device
invented 70-odd years ago. There have been margretiff distributors used over
the years, each with different characteristics. afithe changes in later
distributors were to cope with increasingly stringemissions regulations, which
usually had a negative effect on performance. hrega, the earlier the distributor
the better the performance.

o Starting is easier when the spark occurs latenercycle - anything from 0 to

10 degrees Before Top Dead Centre (BTDC) - the diating figure.

o Once the engine has started and is idling the grisradvanced - typically to
11 to 15 degrees BTDC. This advance (called cenaifagvance) is achiev
by weights spinning in the bottom of the distribufbhey try to fly outwards
due to centrifugal force, and this movement is usedlter the relationship
between the points cam and the drive shaft, wheetses the points to open
and close a little earlier in the cycle.
The weights are restrained by springs, so thatitin@ye gradually as engine
speed increases, maximum advance being achiewsything from 2,200 to
6,000 rpm, adding anything from 17 degrees to 3fetes to the static timing
figure. Each weight has its own spring and the tprings usually have
different characteristics. We need this progressimeng advance because |
fuel/air mix burns at a constant rate irrespeativengine speed, and if the
timing were not advanced as rpm increased, the Wwautd occur further and
further into the piston down-stroke, convertingsle$its energy into motion
and more into heat. This is wasteful of fuel anceptially damaging to the
engine.
When the car is accelerating with large throttlerdpgs, more fuel/air mix is
being drawn into the cylinders and ignited, so tepressures are generated
inside the cylinder. There is a point at which thespure becomes so great
that when the spark ignites the mixture, insteatheformal burn, we get an
explosion or detonation. This explosion occurs wtiikepiston is still movin
upwards and puts great stresses on the engineaanlrn holes in the top
the piston. Fortunately this condition is frequgmtiidible as a metallic
‘pinking’ or 'pinging’ sound when the engine isemdad e.g. labouring up a
hill. If you hear this you should back off the ttthe to stop it, changing down
if necessary, and investigate the cause as soposagble. It is often caust

o

o
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by over-advanced ignition or weak springs in trerdiutor advance
mechanism. With the distributor cap off you shdoddable to manually twist
the rotor arm and spindle in an anti-clockwise cimn, against spring
pressure, and it should return fully when releadedly. If it does not return
at all, or does not return all the way, one or hajtthe springs may have
become detached or stretched (unfortunately it seébat standard springs i
not available "off the shelf", the distributor hasbe replaced or sent away
reconditioning). Check that the spindle twists lgatack of lubrication can
cause stiffness and incorrect advance. To prevenpihking or pinging
many cars have a vacuum pipe between the carblUK)gor inlet manifold
(e.g. North America) and the distributor. At latgeottle openings the
vacuum reduces and this is used to lessen the drabadvance by rotating
the baseplate, and hence the position of the pwintdation to the cam.

o When the car has reached cruising speed, say psoom a light throttle,
there is much less likelihood of detonation andehgine will run more
economically with maximum advance. The vacuum frbenrhanifold or car
is at its highest and this is used to advanceittiag still further from that se
by the centrifugal advance. Note that manifold wewibrings maximum
advance into play at idle, and reduces it as ttwdtth is opened. Carb vacui
has no advance at idle, maximum at light thro#tted reduces it as the throi
is opened further. Vacuum advance adds anythirtg ag degrees to 24
degrees to the centrifugal advance.

Added December 2009: Out of interest early battery ignition systemscuaow
tension systerwhich basically had the contact breaker points {gimiter)inside
the cylinder, a simple coil with one winding insdeaf the later type with primary
and secondary windings, and no condenser. Whetidgnias required the igniter
contacts (inside the cylinder) were opened mechdipjavhich broke a series
circuit, which causes a spark. The inductor resnlgsbigger spark than a simple
resistor would, and a condenser is not requiredleasant the largest spark poss
inside the cylinder.

Points Type®dded January 2008

Despite there only being two types of points distrdrs for the 4-cylinder MGB
there are at least four points types - two for each

25D4 use either a fiddly one-part (GCS101) or anefiddlier 2-
- part (GCS107). Theseay be interchangeable, but | can't
ﬁ guarantee it as | haven't tried. On both typesthemumber of
= |parts that go to make up the electrical connedtimhit is
essential that these are assembled in the comdet (click
thumbnail) or you can end up with very weak igmitlmecause the condenser is not
connected, or no ignition because the points avgtesth out. Lucas variants of the
GCS101 have a red cam follower, and the Lucas GC8M0&ck. Colour may val
for other manufacturers, | have seen white. Quatifyy also vary with other
manufacturers! Both position the cam-follower pieger a pin on the points plate
for location, and have an adjuster notch at theneotion end. The 25D distribut
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has a spade connector on the side of the body ithwlime coil wire attaches.
Inside, between this spade and the points, thexevésy flexible cloth-insulated
wire with very fine conductors inside, to cope witle continual bending which
comes from the twisting of the points plate undéfecent amounts of vacuum
advance. There is another of these wires betwegpoihés plate and the distribu
body, which provides the earth path for ignitiomrent. The tags are crimped rot
the cloth insulation for physical strength as vesllavoiding sharp bends at the €
of the tags as the wire flexes. If either of thele¢h-insulated wires fray they can
give intermittent ignition, usually when you altee throttle and hence the vacuum
advance, and sometimes ignition fails altogetheeyTdo not seem to be available
separately (although look to be new in rebuiltribisttors), it has been suggested
that 'solder wick' aka 'desoldering braid' may malsaitable alternative, but I'd
advise crimping connectors to these and not saoigefor obvious reasons (|
hope!). The condenser is a separate component.

45D4 have 'quick-fit' points which as the name iegphre
quick and easy toonnect(although just as fiddly to fit to
the points plate and adjust for correct gap) aecetlis less
chance of getting the connections, at least, wrdhg.
points include a felt wiping pad which rubs on taen, and
must begreased not oiled.

Additionally for the 45D4 there are 'non-slidin@©S118) and 'sliding' (GCS124)
variants. These are not interchangeable as thesgganificant differences in the
points plate. The Lucas GCS118 are similar to the @&I3101 in that they have a
red plastic 'cam follower' the pivot of which figer a pin on the points plate,
however the adjuster notch is at the pivot endceasof the connection end so
whilst they may be interchangeable the wrong coatimn would be more
awkward to fine-adjust. The Lucas GCS124 has a tdoefollower, a brass peg
under its pivot that locates in a hole in the poplate, and the adjuster notch is
back at the connection end. These points havedaglimoving contact that can
move up and down relative to the fixed contact el as to and fro as normal.
There is a slotted plastic lever under the pivotcllgngages with a fixed pin on
the distributor. As the moving part of the poiniate twists back and fore under
changing vacuum, the fixed pin moves the slottedri®ack and fore. The lever
has a cam on its upper surface and there are petpe dottom of the cam
follower. As the lever is moved back and fore tasises the moving contact to
move up and down relative to the fixed contact.88se the points are closed
approximately half the time there is a 50-50 chahegthey will be closed when
the moving contact is moved up or down. This slitkestwo contact surfaces
across each other, and even without sliding thedwacts will make and break
different parts of the contact surfaces. Both theffects help keep them clean and
free from the spike and pit that afflicts fixed pisi.

Note that the part numbers given above are oridinehs numbers. Copies may
have a similar number but have a prefix or suffitdr or number, for example
Halfords refer to the GCS118 as 'GCS2118'. Whedéred (they don't keep them
in stock and require payment with order) these tteayie in a Unipart box marked
'GCS3004' and 'Made in Turkey'! | shall be fittilhgse this year, it will b
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interesting to see if they are as good the old ombiEh have remained in tolerar
for dwell for several years and about 18,000 naled given no trouble. There he
been many reports of problems with after-markensoilike the cam follower
wearing down very rapidly which causes ignitionlpgems and requires frequent
readjustment. If you can get Lucas items over thuntso | would do so - check the
points themselves are stamped 'Lucas’ and 'Madeglauiai (may also include
references to a patent and registered design)ameéNh UK', but beware
counterfeits at parts shows and the like.

The 45D distributor still has the cloth-insulatedtleavire as with the 25D, but the
ignition points wire is integral with the condensgeére and the 'quickit' connector
and passes through the body of the distributordmiantegral grommet) to a flying
spade connector to which the coil wire attachess Wiie has to cope with the
same amount of flexing inside the distributor caphee 25D wire does, and
although it is more flexible than standard wirgihot as flexible as the cloth-
insulated type. As such it is probably more ligblsuffer from a fractured
conductor than cloth insulated, but being integiigth the condenser at least it is
readily obtainable. Note that the conductor camkirside the plastic insulation,
so on visual inspection it seems OK, but givesgrinittent connection when
flexed and in some cases the conductors can bedpdiht out of the insulation.

All three types have a feature to make gap-setiigitly easier,

% | which consists of a V-notch somewhere on the pdiate and a
matching V-notch or pip on the points plate of diributor. By
only lightly tightening the points fixing screw yman use a flat-
bladed screwdriver in the V-notch to nudge the gaa bit or
down a bit until it is right, then fully tightenétscrew. | always use .014 and .016
feeler gauges as go and no-go, rather than tiydigej the right amount of 'grip vs
slip’ with a .015. And if you put a .016 feeler galbetween the contacts when first
tightening the screw, you will be pretty closehe torrect figure. If that is too big
then use a .015, and so on. However always go &yl dather than gap, and make
fine adjustments to get the dwell right. It is é&asier to do this off-car, especially
on RHD cars with the steering column in the wayu Yiest need a bulb in series
with the points and a 12v battery, you don't needik You also need some means
of turning the distributor shaft but this can besimsple as a crank-handle i.e. a bit
of wood clamped to the drive dog, it doesn't neeiolet spun at great speed to ge
accurate dwell reading.

Just for completeness, the points for the V8 35B8idutor.

Bee's points have done at least 12k and possibiyuab as
15k miles. I've never touched them since | firdefl them,

" |although | check the dwell at every service ang tieave been
within tolerance every time, which is why I've netad to
touch them. Nevertheless | decided | didn't wargd@n until
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they actually did fail, and | felt | had proved (tty own satisfaction if no one
else's) that points aren't the trouble they areentad to be. When | took the old
points off there was no sign of any spike andpltich is surprising as they are the
earlier 45D non-sliding type which usually suffesrh it, there was just a relatively
slight indentation in the larger fixed contactid dotice that they were coated in
or grease from the felt rubbing pad, so whethertiad acted as a spark quench |
don't know. Then again one would expect oil or ggeasthe points to be a bad
thing, but it's always gone like a train. The oléésrvere stamped LUCAS, wher
these are unstamped in a Unipart box marked "'TURKEYped that refers to the
country and isn't a comment on their quality ...

Rotors

There seems to be a problem with current rotolgaat from
some manufacturers, breaking down after a shoibgher use.

.' The problem could be caused by the round-headetiasven the
rotor on the left in this image (click thumbnaiBibg too close t
the distributor shaft when fitted. If the line ditrivet isoutside
the circular base of the rotor body, i.e. more thalfway from the centre of the
rotor contact to its tip, it should be OK. Note tiogor on the left in this case is fr
an aftermarket electronic ignition system and hagmets to operate a Hall-effect
trigger in the collar at the bottom and hence ipae than normal.

December 2009: You can test a rotor for breadown as follows. Reerthe coil
lead from the distributor cap and the cap fromdiséributor. Turn the engine until
the points are closed, if not already so. Turn @nighition, hold the free end of t
coil lead about 1/8" away from the brass part efribtor while you flick the points
open. If a spark jumps the gap the rotor has bralkem.NOTE: If the rotor has
not broken down then a very high voltage will be depeld at the coil lead so an
insulated implement should be used to hold the, leagin by its insulation.

January 2010: Note that it is normal for a rotor to show burnadgng its curved
edge as the plug jumps a gap between it and thaatdnside the cap as well as at
the plugs. Note also that the burning is usualtyigla significant part of the curv
face as the relationship between rotor and capacbnhanges with vacuum
advance (sefphasing. Ideally it should be central with a clean areaitner end,
but I've never seen this in practice, it being &éia one end. Potentially this me
the rotor could just have passed (or not quitehredrthe cap contact as the spark
occurs. If this gap gets too big it could stop glfigng, and note this effect has
been seen witbome electronic triggers

April 2010:

Another failure, this time within hours of instalan. This has a
domed rivet a bit further away from the shaft, bot as far as
some Distributor Doctordiscusses this problem putting it partly
down to a more conductive insulation medium, atzhg rivet
which is too close to the spring (which is agathstshaft). He
puts the higher conductivity down to a higher ca-black content, but carb-
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black, despite the implication in its name i.e boer rods being used in arc-lamps
and dry-cell batteries, ionconductive He has two styles availabl¢his one witk
the extended body and the rivet much further awawy fclip or shaft and no spring
clip (which may only be suitable for TRs), these red onesiodelled on the
originals with no rivet, for 25D4s and 45D4s (evkough at the time of writing t
page still says 'available shortly"). Two other farthreads on the problem from
British-Cars.netand theMarlin Owners ClubHowever the original poster on the
British-Cars.net includes a photo of three failetbrs, one of which looks to be the
problem style, but another looks to be an origimalrivet' style and the third is
very similar to the Distributor Doctor's TR styletwthe 'rivet' miles away from tl
shaft. There has to be suspicion of some other pnobt that case, maybe
excessive plug gap causing a raised HT voltage.

Schematics

12v Coil and Mechanical Resounter (19621964)

12v Coil and Inductive Tach (196D72)

12v Coil and Voltage Tach (1971974 1/2)

6v Coil (UK 1974 1/21976 and all V8)

6v Coil (North America 1974 1/2975)

6v Coil and Ignition Relay, UK Cars 1977

6v Coil and Ignition Relay, UK Cars 197880

North America 'Opus' Electronic Ignition (45DE4 wititegral amplifier)
North America CEI Electronic Ignition (45DM4 with rexte amplifier)

Spark Plug®mended and updated October 2011

Spark plugs for MGBs
Spark plug coding
Spark plug condition

Stripped threads!
And subsequent thread repair

On the question of whether to fit resistor plugsot there is some confusion as to
whether resistor plugs should be useglace ofresistor plug wires or can be used
with them.NGK quotes:

As well as reducing electrical noise for radiogtésion and mobile
telephones etc, many modern ignition systems regasistor plugs to stop
electrical noise from interfering with the vehislen-board electronic control
units (ECUSs). If norresistor plugs are used in place of resistor ahesiesul
can be malfunction and in some cases immobilisatfahe vehicle. Resistor
spark plugs should always be fitted, therefore,r@lspecified. NGK resistor
spark plugs contain a single ceramic monolithiéstes of approximately
5000 ohms. Because of the type and constructidimeofesistor (i.e. no
springs), the problems of vibration and sudden gharin temperature that
can occur with some other brands do not apply. Tihetfon of the resistor is
to reduce electrical noise generated by the ignisigstem. The most effecti
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place to situate a resistor in the high tensiocudiiis as close to the spark
plug as possible. This makes the spark plug an aet to house the
resistor. Because the resistance value is onlyoappately 5000 ohms, there
is no detrimental effect on engine performance, grasutput, vehicle
emissions etc. It is also a fact that many motortsporld champions only
use NGK resistor spark plugs. In nearly all casggsart from some very old
low output ignition systems - resistor spark plaga be used in place of the
non resistor versions.

So the upshot is that for a factory MGB eithers&siplugs or non-resistor plugs
can be used equally well but if you have done aM8ersion with EFl and hence
an ECU you should use the plugs recommended fasrtgmal application, which
may well state that resistor plugs should be used.despite NGKs suggestion
that other manufacturers products may suffer friation-induced problems |
would say that what NGK says can be applied torapytable manufacturer. But
as with anything if you find your car runs bettathwone make then use it.

new Spark plugs for MGBs

4-cylinder: The original Leyland Workshop Manual recommendattrthe 4-
cylinder engines was Champion N-9Y (and hencedtsvdtives i.e. RN-9Y for
resistor plugs, RN-9YC for copper-cored, or RN-9Yfo€double-copper-cored),
or equivalents NGK BP(R)6ES, Bosch W(R)7D(C), UnigasP4362 to name but
three. I'd always used Champion in all my carsl antoadster service years ago
when | removed the plugs to check the gap anddeded in snapping the
insulators off three of them! I'd never broken teéore, and after the first | was
hyper carful with the alignment of the plug socheit still managed to break off
two more. When | examinded the insulator closeipticed that instead of the ribs
describing nice curves as they always had befbesgethad flat tops and sides and
hence sharp angles between sides and base - a fecipacturing I'd have said.
Since then | never used them again, sticking to N@B& Bosch, even though they
may well have changed the insulators since.

In February 1999 | bought a set of Bosch Supeketedtrode plugs for the roadst
since when they have done about 25k miles, ariégktilwv no signs of electrode
erosion. Double the price of 'conventional' plugs, since they have done 2.5 tir

the recommended life so far (May 2010) and stdklas good as new, good value.

Having said that | inadvertantly left single-electe plugs in the V8 for about 25k,
and although running seemed fine hot starting cgot difficult. No visible
erosion or excessive gap on these either, but sngipem for a new set solved
the problem, so maybe visible condition isn't etkéng. How long those plugs
with the centre and side electrodes eroded verly thee been in beggars belief.

V8: The original Champion recommendation for the V8 W88Y, which equates
to Bosch W8BC or NGK BP5HS. This is complicated byarts of extra
characters having been added to the codes to delugie with things like resistor
single and double copper-cores, Yttrium etc. bso &ly manufacturers recently
adopting three-digit codes instead of mixed characbut you should still be able
to find them using the earlier designati
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There is a particular issue with the V8 in thatphey body is deeply recessed into
the head, with very small clearance around it.r8allsthat my original 1/2" drive
plug socket of 1.1" outside diameter wouldn'tli¢ thole. | managed to find anot
of a slightly smaller diameter (1.087" OD) thatdd, but only just. Since then a pal
has mentioned someone he knew had to use a 3¥&"'sbicket, I've checked mine
and that fits as well (1.070" OD). So if you ar&ihg trouble finding a 1/2" that
fits, try a 3/8". | have investigated the smalledked 16mm (instead of 21mm hex)
plugs, as used in my past SD1s, but there dontt $ede any with an equivalent
reach (BP5FS has been suggested but is short@rlmhh so compounding the
threadstrength problem), and they all seem to be tapseatiinstead of gasket si
S0 not suitable without recutting the seats.

Plug gap was originally 25 thou for the 4-cylinderanging to 35 thou with the
45D4 distributor in September 1974 and rubber busigéhismay be because the
45D4 is better at resisting HT breakdown than tHe£f%r it may simply have
been a general change in what (then) modern HTregsteuld withstand.
Increasing plugs on a 25D4 to 35 thou may be OKtHen again it may not - and
there is no point at all in increasing the gap &bitnat. The V8 was always 35 th:
The greater the gap the higher the HT voltage rieésr® the plug fires, which pt
more and more stress on the other HT componentgaising the risk of
breakdown and misfiring or maybe not starting anthing at all. Buying
massively thick and expensive HT cables is pointi@sshe rotor and cap remain
the weakest link. No standard, road-going MGB stimded any more than
standard coil, leads, plugs, ignition system (gitlaing else for that matter). It's
going to make no difference to a well maintained aad if you have a running
problem then you should be investigating the cadiskat and not try to work
round it.

new Spark plug coding: Ever wondered what all those letters and numbenfhea
Well you can find out here f@hampion NGK andBosch So both 4-cylinder and
V8 engines have 14mm thread and 21mm hex, but-thyidder has 19mm reach
whereas th&8 has only 12.7mmiThere is also a small heat-range difference, the
V8 being slightly 'cooler’ (perhaps unsurprisinglg) more insulator in contact
with the metal surround to give better heat traasfee. NGK seem to have a wider
and finer heat range to Bosch, with Champion betvtbe two, surprisingly, as ci
beseen hereThe heat selection for a plug is a balance betgeéing hot enough
in a given engine to burn off combustion depositg,not so hot it damages the
plug, as can bgeen herelf you have a standard engine, with standardglbgt
they are are oiling-up in normal use, then thamisndication there is something
wrong with the engine i.e. bad rings/bores or vahens/guides/seals. Selecting a
‘hotter' plug in an attempt to keep them clearoigtime right way to go.

new Spark plug condition: Or 'read your spark plugs'. Lots of examples otsioe
engine problems (and change interval exceededps)bere from Bosch

rew Update September 2011: Stripped threads! | hadn't thought about it before,
but V8 plugs have the standard fine thread, theyshort-reach instead of the

longer reach of the 4-cylinder, and of course arani alloy head, so much more
care needs to be taken to avoid stripping the tisredeedless to say | didn't thi
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about that until | stripped one! I've never usadte when tightening, but whilst
some sources say you only need 15-22 ft.Ib. forrh4gasketseal type (as oppos:
to tapered seat) in aluminium as opposed to 26:[R0 in cast iron, others give the
same figure for both. There is also a question-roagt applying anti-sieze to the
threads - some recommend it, but only if the pladybis black or plain steel, if
applied to pre-coated or nickel-alloy bodied pltlys torque should be reduced by
30%-40%. It's also advised in various places no¢hoove plugs from a hot
aluminium head as this in itself can weaken theats. In any engine you should
always start the plug by hand no matter what, s¢hem in as far as you can wit
plug socket on themwith a short extension in the case of the recephegt on the
V8 - until they bottom, and only use the socketnete(OK, maybe a torque
wrench!) for final tightening.

Unfortunately | did remove a couple of plugs frorpratty warm
engine, at a pals house in order to fit a Colortiongee if a rich
mixture was the cause of Vee being difficult to-btatrt.

Annoyingly | didn't need to do this, as immediatbgfore | had
checked the lifting-pins and if anything they warsmidgen weak,
certainly not rich. But | did, to no avail as th@aur was blue with orange flecks
which is apparently correct (although | find theifficlilt to read and much prefer
the lifting pins, but others say they fittbsedifficult to 'read’). On replacing the
plugs | always put them in by hand until they bottdut using the socket wrench
No.1 wouldn't tighten after a couple of clicks whniwas a bit concerning, so |
stopped anyway. It was only after that | realiséddn't changed the plugs for sc
nine years and 25k miles, and although visiblyandjcondition that is a loooong
way past the 10k change interval. So | changeglings (which was a bit of a saga
in itself, having bought new using a Bosch numbead written in my Workshop
Manual years ago, only to find they were the wrongs, and | had a brameéw se
in the boot anyway!) but tightening No.1 by handiasal it just kept turning, it
never bottomed. | looked at the plug | had taketnboi there was no aluminium on
it, so removed the new one and the threads wergletsly filled with a spiral of
aluminium!! | was devastated. But nothing to Idssgrewed it again carefully un

| could just feel some extra resistance, and fingdhe engine. | was quite surpri

it didn't pop out, not even when | blipped the tHeoquite hard, although | can hi
a faint ticking which is probably a small combustieak. Got it up to temperature
with the fan cutting in and out, switched off, aedtarting both then and a few
minutes later and on subsequent occasions hadrsant, so the ancient plugs do
indeed look to have been the original cause. Butwib | do now?

Helecoiling should fix it, but can it be done ituson the V8? Doe
_|the head need to be removed so you can all theirElumchips ou
-~ |from the retapping process as well as for acces=ally didn't

want to do that as the last time | had a headréfaf the bolts
snhapped, and that had to be drilled out and thekbietapped,
which was pretty traumatic. I'd rather undo theieagnounts and lift and/or tilt t
engine to give the required access, coat the tpgmease to catch as many chips
as possible, and put grease-coated cloth or cerderthe cylinder with the piston
at the top to catch as much as possible of theineleig and take my chances. And
how do | get the car to an engineering place tthddelicoiling anyway with th
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plug as loose as that?

Looking at No.1 plug | reckon that | can fit a plagtween

the two exhaust manifold bolts neither side ofvith a metal
tube behind the plate over the insulator and bgatown on
the body to press it against the head. Howevepliigis at a
compound angle to the plate, being tilted upwasdwell as
backwards, making the cutting of the end of thestalpretty precise requirement.
As far as the tube goes | remember | have a cafft (very old, one of them at
least came to me from my Dad nearly 45 years agosbanner type plug
spanners, the type you use a tommy-bar with. Thessveaged out to make the
hex, and the other, round, end is a perfect fib diné plug body. As far as attachi
the outer end to the plate goes, rather than gutitie end of my ‘tube’ if | drill a
hole through the plate and oval it in the correayw can get the correct alignment
of the tube over the plug. | mark out and cut &ep(ex-BT equipment blanking
plate from 1975 or so) to fit the space and th¢ lales, and project the end of the
plug onto the back of that to get the centre oftibie for the tube. Drill and cut a
round hole, then with the tube inserted throughhtble cut the bottom right and t
left out further bit by bit to get the correct amgin the tube, and centred over the
plug. | remove the top exhaust manifold bolts eside, put the bolts through the
holes in my plate with the thick washémhind the plate, and refit the bolts. This
spaces the plate out by 1/8" or so (and henceowells down hard on the plug wi
the thick washers are finally fitted on the othidey while | tack-weld the tube to
the plate in a couple of places. Carefully remdweeglate and tube, and blob weld
round the tube on both sides of the plate. I'mident the weld will take to the
steel tube OK, but the plate has some kind of ye(jsassivated zinc?) anti-rust
coating so I'm not so sure about that. Howeverawryg blobs both side of the
plate, the worst that will happen is that the tabeld rotate in the hole, but not
while it is pressed against the plug. Check thg Eiscrewed in as best it can, fit
the plate and tube over it and bolt down, anchéitplug lead. The rubber end of
this projects past the outer end of the tube, saceeaily be fitted and removed with
the plate and tube in place, even though the pladetube will have to be removed
to remove the plug. However since that is only eeqper year activity at best, th
not going to be a problem. Start the engine anticking this time, so run it down
to Halfords to see if | can exchange the plugsphblem, they have to order them
and | have a choice of "£4 each for delivery torarror £2.70 each for deliver in
3-4 working days?" so | say "The latter please, dotten years ...". | also get £5
back against the incorrect plugs, the only bitaddynews in this whole sorry saga.

So now | need to give it a bit more running inchgimotorway
blasts, and decide whether | can trust it up td_tiiee District for
our annual walk in two weeks time or not. | coule lwith it
failing on the way back as I'll simply get it AA Rg-ed back
home, but it would be a bit of a buggah if it fdilen the way up.
If it's near home then get it brought back andragepal's car instead, if it happens
near the lakes then get a tow from the other ceggeon the trip, then Relay-ed
back home afterwards. But seeing as how the pldigtddlow out when not held at
all, I don't really think there is going to be @blem now it is being pressed aga
the head by the tube and plate, which should press harder when the tube g
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hot and expands. (In the event it ran beautifliré and back, 420 miles, 34mpg).

Subsequently the pal above, who does part-time M@Tat a local (to him)
garage, says he knows they have had to helicoidshieethe past when a plug
thread has stripped, and he can borrow their latrmght. It'll have to wait until
October though, when he is coming past on his wai/ales for an overnighter
then coming back past next day. Watch this space!

new Update October 2011: Thread repair:

Said pal brings the repair kit. This involves artaire than simply
Helicoiling, it is a special kit for spark plugs ey bottom onto the
insert, so needs a flat and smooth surface, whetaadard helicoiling
usually has a bolt going through a plain hole iothar part before going
into the thread so it doesn't matter that breakiifighe tang on the
helicoil insert leaves a rough part sticking ufed a rag in through the plug hole
with the piston near the top, then pumped somesgrégaough the plug hole onto
the cloth, so that hopefully any chips that escdpad the cutter would be trapped
by the grease on the clotflake sureyou have very longrosed pliers, or a pick,
hoick the cloth out again. You are going to be ddinis after cutting the oversize
hole for the insert, but before fitting the insan, it will be easier to get out than
feed in.Make sure the piston is low enough to allow the cutter tcatjdhe way
into the head (until the end of the the cutteralris just below the outer face of
head, not screwed all the way through so it drafisthe cylinder ...) without
fouling the piston.

The first part of the process is to screw the thdter into
the remains of the thread. The first portion of thithe sam
thread as the original hole, and when that is fedgewed in
it pulls the cutter itself into the head to cut thersize
thread for the insert. It alghould ensure that the new
thread is exactly on the same alignment as orilyinalbut read on. Both parts he
flutes as for cutting taps, which | completelyddl with grease to catch the chips.
The first part starts with thread straight awayheathan the short plain bit you fi
on a plug, and this made it impossible to starhéyd as | just couldn't find the s
of the threads, whereas | could still screw theg@raight in. In the end I just put
the wrench on the end of the cutter pressed dolwhand went for it, and it
seemed to pick up the thread OK. Once startedeirsed the rest of the way in by
hand, i.e. was not tapered, and this was whersabend problem occured. The
trouble is that with a stripped thread there maybeoenough original thread left to
pull the cutter part in to cut the oversize threaldich was what happened to me.
This was exacerbated by the main cutter threadas parallel and not tapered,
which makes it difficult to get started, compourglthe problem of the stripped
original thread. It would have been better if bp#nts had been slightly tapered -
the first to cut a new thread only slightly oveesgo as to stand a better chance of
pulling the main cutter through, and the main cudtso tapered to make it start
easier. As it was | had to press down on the endeo€utter as hard as | could
whilst turning it with the wrench before the overspart would start to cut in, and
this may have caused the subsequent problem Wsadglsual half a turn or so to ¢
the thread, then back off a quarter turn or sa¢akthe chips off. After several
turns you really need to remove the cutter, cléarchips out and regrease, as
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the chips seem to be pushed forwards into thesflotéhe narrower part of the
cutter. This actually getsore important as you go on, as the narrower part gets
pushed further and further into the combustion dieminitially the chips are
retained by the plug hole, but right at the endli&lsé chips will be free of the plug
hole and without grease in the flutes would drdp the cylinder. | didn't realise
this at the time, but cleaning the oversize holeedrhad removed the cutter |
caught a big dollop of grease and chips which veasgimg on the edge of the hole
inside the combustion chamber.

However before that, while the thread cutter iewed fully

into the head, and the upper threads are just biflewurface
of the head, you slide the seat cutter over theathcutter and
turn it with the tommy-bar until you can see a olsaat all the
way round the hole. Why is this needed if the niengdd is
exactly on the same alignment as the old? Readrhin any case as the cutter is
angled, I'm thinking it is really intended for tapd-seat plugs, and not gasket seal
as these are. Then it is a case of removing theaséahread cutters, winding the
piston back up so | could hoick the cloth out whigds daubed in grease and had
caught a few more chips, and finally cranking thgiee with coil disconnected to
hopefully blow out any remaining chips.

Next stage is to insert the ... insert. Pick theesz length
insert which should be as close as possible tolthebut
shorter not longer, howevapt shorter than the threads of
the plug, as these could pick up carbon which wike the
plug difficult to remove in future. Dip the end tbie insert
tool into oil, turn the insert onto the end of thel two turns, then carefully screw
the insert into the head. The insert should bottothé head quite easily, turning
by hand, then use the driver to screw the inseititdo the insert, which expands
slightly to make a gas-tight seal to the head. Wthanstarts turning freely remove
the insert tool, and you are ready to replace thg. fAnother thing | noticed is that
the loose inserts screw onto the plug easily, whielans when they have been
expanded into the head they are slightly largerivdl diameter, so the plug is now
slightly loose in the head. This may be deliberatg indeed plugs do usually
wobble in the threads slightly until they bottornf bwould have expected the
insert to have been a tight fit on a plug untildid been expanded into the head.

I ~ / '0 more wobble than normal, but couldn't get my uglad
1 ..' vl socket on for final tightening, and this is thedhproblem |
ke 8" = have mentioned a couple of times. Looking onto tik af
the inserted plug, which sits in a hole in the heasting, | se
that instead of being exactly in the middle of lloée as normally, it is slightly
offset to one side! The hex of the plug is complegziclosed by a hole on the head
casting, with only a very small clearance aroundrnt the new thread had
obviously cut at a slight angle to the origindieél sure this is down to my having
to press down as hard as | could on the end dfttter to get it started, because
the first part was running in stripped threads @rdhe cutter part was effectivel'
plug tap instead of a taper. | suspect this is@knissue, which is why the

| screwed the plug in by hand as usual until itdroed, no
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include the seat cutter as part of the kit. Whérst had the V8 the plug socket |
had was too big to fit in the hole, but fortunatelyas able to get one slightly
smaller, but even that only just fits and | havemithe chrome off over the years. |
reckoned if | thinned the wall around part of aksid would be able to get it on 1
plug, turning it one flat at a time. | didn't wdntattack my main socket as that
would weaken it for the plugs on other cars, bdi have yet another box-spanner
type plug spanner. | ground two of the hex edgdbatfdown and down, but still
can't get it on the plug. Then | remove the pluggdther and try to fit it in the ho
in the casting, to find that is too big as well! ISeduce the remaining hex edges a
little until it fits in the hole, and by that timiewill go over the plug, and | only
need to tighten it a couple of flats, removingntog back and refitting one flat at a
time. So no big deal, I'll just have to carry thathe toolkit along with everything
else! In the fullness of time, when the enginetbasome out for the clutch or
whatever, | should be able to grind back that phthe hole a little to allow my
usual plug socket to fit.

Finally reconnect coil and plug leads, crank upgrease smoke out of the exha
or misfiring from chips caught in the valves, ontmustion leak from the plugs, so
hopefully all is well!

Spark Plug Wires

An article by Les Bengtson
~ew And my own experiences

One area of interest to most owners is ignitioretup. Most people
understand about replacing points, condenser,, roigtributor cap and spark
plugs, but very few understand how to check theksplaig wires to find out
if they also need to be replaced.

There are two basic types of spark plug wiepper and silicone. The copj
wires are great for conducting the high voltageentrfrom the coil to the
distributor cap and from the cap to the spark pliigey have a long life and
seldom need replacement. When they do, it is ndyrdak to the insulation
of the wire breaking down and causing some of th tioltage to leak. In
most cases, they will still conduct electricitylati a reduced voltage. There
is only one real problem with copper wires-theyateea minor radio
transmitter and produce electrical interferencéi's and radios.

To correct this problem, silicone wires were introgld. These wires have
some degree of internal resistance which surpalsseadio/TV interference.
The silicone wires became more popular back indtee60s and early 70s as
the car producers began to offer more sophisticagids. FM was becoming
popular with the masses as the stations expandkdaasette and eight track
tape players became popular. Prior to this timepfgewith the very
expensive (back then) radio systems had to fistes to each individual
copper wire to suppress radio interference. Wighditicone wires, none of
this extra suppression was required. The only dralwbmthe silicone wire
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was that they wore out. In the early versions,aattuickly. Today, silicone
wires, much changed from the earlier versionsfaestandard. Unfortunate
they still do not last as long as a good set opeopvires and need to be
inspected to see if they are functioning properly.

The first step in inspecting the wires (of both ty)pis to check to see that
they are clean. Dirty build up on the exteriortwd insulation may allow son
of the current to be lost. It can also speed tkeakatown of the insulation
leading to current leakage. Examine each wire dmity, clean with either
waterless hand cleaner or dish washing detergeptaid wipe clean before
reinstalling. It is best to remove one wire atadtito prevent mixing them up.
Most old hands will be able to install the wiresaobare cap and get them in
order with no problems. But, we all make the raistake and doing one wire
at a time will help to keep the mistakes rare.

The next thing to check is that the ends of the svme firmly attached to the
spark plugs, the distributor cap and the coil. Feydinder, in line engines are
not the smoothest running of beasts and, sometenesge will work its way
loose. This is especially a problem at the capBalt and Gil found two
wires loose at the spark plugs on two differens eelnen they were helping
me a couple of weeks ago. Always check to seeathabnnections are
properly seated.

The next test requires darkness. You need to s&xtdr with the hood open
and run it while looking for blue sparks off ther@s or a blue glow
surrounding them. This indicates the current isiteakhrough the insulation
and the full current is not being carried to th&tritbutor cap and then to the
spark plugs. In really bad cases, this can actlighy up the right side of the
engine compartment. WARNING: It is dangerous toknemound the engine
compartment in the dark with the motor running. yuir hands in your
pockets when performing this inspection and dotake them out until you
are ready to turn off the engine. Running the odhé garage will help to cut
down the ambient light, but make sure the doopi&nao prevent the build |
of carbon monoxide.

If you see blue sparks, you need to replace theswiith a good quality set
replacement wires. The ones by Robert Bosch seéitrilhe B very well and
last well. They are available from BAP and otherrses. One problem with
the silicone wires is that they do not work weltiwihe screw in, side
terminal caps on the Mark | cars. This is not aificant problem. If it is a
show car, get the copper wires, which were ori¢ynadrrect for this model.
it is not a show car, the 68-74 distributor cagd fitithe distributor and allow
you to use silicone wires that push into it. Youi aiso need to install a
different coil, one with the push in style terminaiit this would be a good
time to install a Lucas Sports Coil anyway, right?

If the car seems to be running well, this is adl thsting you need to do. If,
however, you seem to have a miss, there is onlediutest you can run. This
requires an ohm meter. An ohm meter measuresansestind is normally
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feature found on volt meters. In fact, most vait teters are actually Volt-
Ohm Meters (VOMSs). Good quality analog meters mayad for under $20
at Radio Shack and other sources. Some dwell/tatlrmalso have a volt
and ohm feature. | prefer to have a separate VOMadl®ws me to do tuning
using both the dwell/tach and the VOM when necgssar

The first thing to do is turn on the meter and s&i bhms or resistance
function. Then, touch the two probes together anthwep see the meter’s

needle swings to zero. This shows that there israsistance as it should be.

Some of the more expensive meters have a zeradanshere the probes
must be held to zero and the scale adjusted to Thmless expensive mod
do not have this feature and it is not neededHhisrtype of work. Having
confirmed that the meter is working properly, remdhe distributor cap from
the car, having disconnected the spark plug whas the plugs and the caoil
wire from the coil. A small piece of masking tapeeach wire with the
number of the cylinder the spark plug wire cameobfinakes reattaching
easy.

Then, take one probe and stick it into the sparly plud of the wire. You can
probably insert it between the metal terminal dredlioot to hold it in place.
Then, you touch the probe to the terminal insidedibzibutor cap. This tests
both the cap and the wire. Make a note of the taasie reading, then check
the other plug wires in the same manner. Finalgck the coil wire from the
end that goes into the coil to the carbon brushentop, center of the cap. All
of the spark plug wires should have about the sasistance. If one is very
much lower or higher than the others, the set negmeplacing. If one
shows infinite resistance, the set may need ramatiow to determine
whether it is a wire or a cap problem?

Simple. Remove the wire showing the infinite orthigsistance from the cap
and measure it again. If it now shows resistanoéasi to others, it is a
problem with the distributor cap. Firmly seat theenagain into the cap,
making sure it is fully engaged and check agaiit.gfill shows a problem,
the cap is at fault. If, however, when you testulire by itself, it shows high
or infinite resistance, the wire is bad and theskeuld be replaced. This is
where the “lifetime warranty” pays for itself. Taltee wires back and
exchange them for another set. | go one step fuathe keep a spare set of
wires on hand and, when | need to exchange thestallithe spare set and
return the old set in the box.

The final question is how long will the silicone eérlast. The best examples
may do as long as three to four years. Often, hewehke Arizona heat and
high under hood temperatures will have them brep#imwn in two years or
so. Testing the wires while doing a tune up onlea# short time. Good
wires will give better fuel economy, reduce polbutiand not leave you
stranded when the car does not start. Time welltspen

This article is copyright 2001 by Les Bengtson ang imareproduced for
personal use as long as the copyright and authoishicknowledged. Plea
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direct any questions toagnar@aztec.asu.edu

rew My own experiencesiIn 1973 | bought a new Morris Marina, and raroit $ix
years. That came with original carbon-string leddsoorse, and after a few years |
started getting ignition problems, checked thestasices and they were all over
place. So | bought a set of silicone-cored fromfétds and had no more problems.
When | bought the roadster in 1989 the plug leagi®ewa mixture, so | bought a set
of silicone again from Halfords. Many years lataealay it wouldn't start, and at
some time | found it was because the brass conmattbe coil end of the king-
lead had some kind of blue coating, that | coulslcrape off, and seemed to be
acting as an insulator, so | bought a new set anue $shey have been fine.

“IWhen | got the V8 in 1994 again it had a mixturéeafds, |

S enquired of the MGOC and was surprised to discthey had

the original carbon string type, even more surgrisediscover
they weredearer than the silicone equivalents, and bought the
silicone. Try as | might and no matter which wayrrdd connect
the leads, the best | can end up with is one $jigitorter than really it should be,
although it is just about OK taking a direct rurite plug. The other problem is
that because the distributor is at the top of tigiree, and canted sideways, the
leads feeding the right bank run closer to the kotiran the left bank. The original
leads had right-angle connectors on all the rigintkdeads which keeps them low
enough, but the new ones are all straight, turlik bachemselves and are pressed
up against the bonnet which | don't like. Howevaoagst my many retained bits |
have four right-angle connectors, the leads pushtirose, and they push onto the
cap so all is hunky-dory. And after 18 years ankl ®fes they still look and work
as good as new.

m | The other thing to be aware of on the V8 is thaihcgrs 5 and 7 are
@l - & |next to each other in the firing sequence as vealiging next to each
%”»@é other on the engine, and at the back so the leadsguite long and run
& |parallel to each other. The factory seems concetiradhe firing of 5

could induce enough voltage into lead 7 to initiaemature firing of

that cylinder, so show the two leads 5 (red) afiol7e) being separated in the

combs by lead 3 (green), as shown here.

Timing Lights

| am aware of two types:

The older type is the ‘in-line' type which simplynoects in series
with an HT lead and has no separate voltage supplig.type tends
to have an orange neon discharge tube, which rea#igs to be us
in low ambient light levels and with clean whitdrgamarks on the
pointer and pulley marks.

: The more sophisticated type has an pick-up whigisanto the HT
' lead (observing the direction of spark travel frooil to plug in the
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lead) and a separate 12v power supply. This tymstenhave a
white Xenon flash tube, is far more powerful, asndisually effective in bright
sunlight. The power supply can be picked up froma@mywenient 12v point like
the brown, white or purple at the fusebox and aliidody earth, it certainly
doesn't need to be taken back to the battery. [Elopeisticated still is the
adjustable light with a variable control which damadjusted until the TDC mark
on the pulley is pointing to the zero mark on tbefer as shown by the light, then
the amount of advance can be read off the var@iiérol dial. This type allows
you to check the centrifugal and vacuum advanceeswery easily without havir
to paint lots of extra marks on the pulley or peinEven more sophisticated
versions come complete with dwell and voltage megslbut | prefer to use a
Gunsons Digimeter for those as it also includes R&Wrent, ohms, continuity a
diode rangedJpdate 1: After a couple of years the Gunsons packed upaand
email to the manufacturer elicited no response.giva Draper DMMS5 at
Stoneleigh spares show which was quite a bit chrehpeonly (slight) drawback
being it doesn't have a 250v range like the Gunddpdate 2: After a couple of
years the Draper packed up! I'm now mulling whetbdsuy another DMM5, or to
splash-out on a Gunsons analogue unit at twiceribe hoping it might be more
reliable. | have two analogue instruments (no tactiwell unfortunately) which |
have had for 40 years and 30 years respectivelghngtill work perfectly, althoug
they don't contain any electronics like the Gunsmmalogue almost certainly does.

I've heard of mains-powered types which may be mpowerful at home ... but not
much use when you are out on the road where the tthes can be used as a very
valuable faulting aid as well as for setting thmitig. Simply attaching the light as
normal will show by their flashing whether theréHi$ present or not during
cranking put see belo)y e.g. in the event of a nannner. With the 12v type if yc
get flashing when clipped on to the coil lead, it on one or more of the plug
leads, then that is symptomatic of rotor (no pkads flashing) or distributor cap
(some plug leads not flashing) breakdown. You sthgek the same indications
with the indine type but they are much more fiddly to conresadl disconnect and
one of the leads becomes disconnected the HT spludovto earth any way it can
including through you!

August 2010: Purely by chance | decided to try and work out tehtypical

cranking speed is, based on counting the numbiagfes of a timing light in a
given period of time, as my tachs don't seem tdkwdren cranking. Connected up
my adjustable light to No.1 plug, left the chokddnld engine) and activated the
anti-runon valve to prevent it starting, cranked got no flashes ... odd, it was
running perfectly last time out. Connected it te toil lead and got flashes ... very
odd. | then discovered that if | cranked it fordoenough, both would flash, but
irregularly. Points gap was fine, as was the cosderand a plug laying on the
block. Engine started and ran, so it remained aenystThen lying in bed next
morning | suddenly realised it was probably thedowystem voltage during
cranking - 10v or less as opposed to the 14v eviemn running not being enough
to power the electronics. Break out my old seri@spected neon light and sure
enough it flashes away just as it should. Embamgss$ive been recommending for
years that this is the first step in diagnosinga-starter, and while initially
convinced | had done it myself in the past, readiagk in my notes | see that | h
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to resort to the neon light then as well, as thegyed light gave erratic results! So
for diagnosing a non-starter, either use a seges tight, or connect the powered
light to an alternative 12v source such a sparetyabr another car. Maybe it's a
the reason for the tachs not working when cranking.

Vacuum Advancedded January 2008

General Description
V8 Vacuum Module

General description:
'Y As described abovthe vacuum module is part of the system that

changes the spark timing according to various ¢
"“ pertaining at the time. Specifically, it adds madvance under
cruising conditions and a light throttle, and lassler
acceleration i.e. a heavier throttle. There is getBhce between
the vacuum and hence amount of added advancesatégending on whether the
vacuum source is a carb or the inlet manifold,tbat is purely an emissions
measure and doesn't affect runnioff,idle the conditions are the same

- The vacuum module consists of a flexible diaphragr i
|~ [chamber which is open to atmosphere on the distnitzide
i and sealed on the suction side. The suction side past

which is piped either to the rear (4-cylinder) eftdthand

(V8) carb on early models, or the inlet manifoldNaorth
American models from August 1971, but other mogelg. UK) not until
September 1976. On the vacuum side of the diaphthgre is a coiled return
spring. The strength of this spring determines hawttfe actuating lever will move
the points plate under a given amount of vacuumv Hich this spring is
compressed at rest, in conjunction with its strepglso controls how much
vacuum is required to start moving the diaphragrside the spring is a stop-bar,
the length of which determines the maximum amooatdiaphragm can move, a
hence the maximum additional vacuum advance thebeapplied. An actuating
lever is attached to the distributor side of thegptiragm, which locates on a pin on
the points plate inside the distributor, to twistlockwise as vacuum is applied. As
vacuum advance is applied the relationship betwepoints (or other trigger) a
the rotor is changed, so the HT spark will occuewh different part of the rotor is
adjacent to the cap contact (§gleasing. This is why rotor contacts are usually an
arc, some longer than others, if changing the vaccadvance characteristics i.e.
increasing the amount of vacuum advance that iBezpmake sure the rotor arc is
long enough or you could get HT problems at onesexér of vacuum advance or
the other. If replacing a rotor, make sure the paw has at least as wide an arc as
the old one.

The module for the 25D distributor had a knurleduatjr
- f wheel on a threaded rod which allows the whole rfeothu
'+:_;W be moved in and out of the distributor body by aaie
L amount. This effectively alters the static timingddence




Ignition Syster Page43 of 47

the starting point for both centrifugal and vacuadvance
curves. Originally this was to cope with varyingdes of fuel which might be
encountered when touring, when the majority of &wgply was from small in
dependants (originally chemists!) and fuel quadityl octane rating could be very
variable. With the spread of national and inteovai chains of filling stations and
standardisation and quality control of fuel gradesy years ago the need for this
adjustment vanished, which was probably one of¢lasons why the 45D was
introduced with a fixed vacuum capsule (anothendpebst-reduction as ever).
However it is relevant again with the very low o&aating of standard unleaded
(95) compared to the original commonly availablstdr leaded (99+), and even
Super unleaded is only 97 or 98 octane plate. Wihdlsonal and international
chains of petrol stations usually have both grattessmaller independents
particularly in rural areas often don't. So if ylwave your timing set to run on
Super, you will usually get significant pinking 86 with a high compression
engine, and | have had to adjust the timing whening Scotland in the past.
Having a 45D it was out with the spanners, a 25Dld/bave made it much easier.

The characteristics of the module are stamped ongher
casing as three groups of numbers e.g. '7 15 8lidn
example vacuum advance will start to be appliediat Hg.
of vacuum, maximum vacuum advance will occur ainl5
Hg., and the maximum amount of advance that wipliag is
8 degrees. This isdistributor degrees, which doubles when read at the crank
i.e. to 16 degrees in this example. MGB vacuum rtesdvary considerably.
Vacuum advance can start at anything from 3 tan161g., maximum advance can
be reached at anything from 8 to 15 in. Hg., amdntfaximum additional advance
that can be applied ranges from 6 tocPdnkshaft degrees. The V8 distributor
starts at 5, finishes at 17, and appliesthkshaft degrees.

The vacuum capsule changes the timing by
pulling and pushing on a pin on the points
plate, which twists it and changes the relative
* | position of the points and the cam. When

-~ +|vacuum is applied to the capsule it pulls on its
rod, which twists the points plate clockwise,
which advances the points relative to the cam
and so advances the timing. 45D4 distributors wlitfing points have an additior
feature whereby as the points plate twists a fpiedacts in a slotted cam on the
points, which causes the moving contact to movangdown relative to the fixed
contact as the vacuum and hence the amount of raaduance changes. This
means the point are continually making and breakirdjfferent points on their
surfaces, which reduces if not eliminates thergjtand spiking of old.

V8 Vacuum Module:

I have had to replace this unit twice in eight geamd they are very expensive - in
the region of £35 a time. In both cases petroldaded the rubberised diaphragm
inside the unit to shrink and pull out of the sedijch allows outside air to be
drawn up the vacuum pipe into the carb. This resulésweak mixture on one carb
as well as no vacuum advance when cruising. Haséidythat | noticed n
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difference in running, performance or economy wthey had failed and only
detected it when checking the distributor at rauservicing.

I think this occurs because on the V8 HIF the vacyort is on the bottom of the
carb throat, therefore any liquid fuel in that anél run into the port and from
there along the pipe to the module, which is doWaHithe way. | notice early
MGBs with the copper vacuum pipe have a module tieacarb end of the pipe
attached to a head bolt or similar. This is alsatipseed above the carb throat, and
whether it is a fuel separator or not, it is goiadpave the same effect. But my
roadster has the plain plastic pipe and as | sag'tlaad the same problem, almost
certainly because the carb port in HSs is on tap®throat and so fuel cannot get
into it anyway.

Someone mentioned getting a fuel or vapour sepaaatased on some later BL
cars but when | went to the MG Rover dealership there very unhelpful insistir
| give them model details before they would looktlea computer, so after the
second replacement | decided to make somethinglfnyse

| reckoned all | needed was a small chamber, mdumitgher than the carb port,
and with the carb pipe going in the bottom anddis&ibutor pipe coming out the
top. So even when fuel pools in the port and the §iection of pipe it should never
get high enough in the chamber to reach the top aig run down to the
distributor, carb suction and the relative heidiggg enough keep the distributor
section of the pipe clear.

Amongst my treasure trove of bits | found a capuseseal off the
end off the open end of 1/2" copper water pipeitlaut a disc of
copper to seal the open end and soldered it orat@rthe chambe
soldered a short piece of steel brake pipe velyigato the bottom
as the 'inlet' (carb) and another piece horizontadlar the top for
the 'outlet’ (module). I did one vertically and draizontally so | could use the
same rubber connectors as used at the V8 carb addleni.e. one angled and one
straight. Originally this was so | could get a paiV8 items knowing they would
fit but then | noticed an old 1.0L Metro engine Va&icking around in the garage
uses the identical items. Unfortunately the anglee split shortly after fitting but
at least | could quote the Metro at the MG Rovetdglace instead of getting a
old-fashioned look when | quoted the V8. Got a ghoben he quoted the price
though, about a tenner, even the salesman was exsbed.

I made a bracket that bolted under one of the aca@r cable bracket bolts, sha,
such that | could clamp the cylindrical body of ohamber to it using a worelip,
cutting the plastic vacuum pipe in a suitable placehe two rubber connectors.
The position of the chamber is such that the whbleand the angled connector is
well above the bottom of the carb port, the tophef chamber being just about le
with the top of the carb mounting flanges, so thereuld be no chance of fuel
getting into the chamber, let alone high enouggetiointo the distributor pipe. Tir
will tell. Click on the pictures at the left for kanged views of the general
construction and placeme
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Vacuum Advance - Carb vs Manifold

After many years of discussion over the differencesn a carb distributor be used
on a manifold engine? (Yes and vice-versa) Is @meiym advance and the other
vacuum retard? (No, they are both vacuum advance}he vacuum advance
curves completely different depending on conne€tigtiot when running, only at
idle and just off it) - | decided to do some teastshow how little difference there
really is between the two and that any distribetom be carb connected

manifold connected.

The first thing to reiterate is that it doesn't rmathether a distributor was fitted to
an engine with carb vacuum or manifold vacuum gtheance mechanism in the
distributor is identical - the more vacuum thaajplied the more advance is
applied and vice-versa.

The second is that the only difference betweenvtioeig at idle and just off it.
Manifold vacuum is high at idle reducing to almmsto as the throttle is moved
towards fully open. Carb vacuum is zero at idléhasbutterfly plate covers the p
and the port is effectively on the piston or loncwam side of the butterfly. As the
throttle starts to open the port is uncovered areffectively moved to the same
side of the butterfly as the manifold port i.e. tigh-vacuum side. Therefore the
vacuum rises very rapidly, and when the throttlenly slightly open it becomes
the same as manifold vacuum, thereafter it redgadually to almost zero as the
throttle is moved towards fully open, exactly asifad vacuum does.

| had recently obtained a TCSA vacuum solenoid ftdondie Bird (for some
experiments with knockensing retard) which | modified slightly to progid shor
tube on the atmosphere port in place of the filléis allows the solenoid to acts

a 'change-over' switch passing vacuum from one/ofsources depending on
whether the solenoid is powered or not. My cardaab vacuum so that was one
source. | have had a vacuum gauge for nearly 4&ykat | used to use for tuning
as well as economy driving, and had made an adapsarew in place of one of
the blanking plugs on the MGB manifold, so that wesother source. Thus a
simple on/off switch taped to the bracing bar bdhhe dash allowed me to select
the vacuum source. | made a ‘T junction and indehis between the solenoid and
the distributor to connect the vacuum gauge saldcsee the signal the distributor
was receiving. The following two pictures show tleEwum connections to carb
and inlet manifold, and the solenoid and its cotinadrom the vacuum sources
and to the distributor and vacuum gauge:

= - ‘_-'I ™, . -
g WESR x=

In the cabin | attached the vacuum gauge with eletato one of the screws
holding the centre console in place and rigged siple pointer that moved
across the face of the gauge as the throttle waisaap The next two pictures show
zero throttle with the pointer at the left, and fakottle with it at the right (engin
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The remaining pictures show the vacuum signal abuarspeeds and throttle
openings, carb signal on the left and manifoldtenright. The first pair are at a
steady 20mph on the flat in 3rd gear. Even withvidmy small throttle opening ca
vacuum is already at 10 in. Hg. with manifold at iidentally this manifold
reading ishigher than at idle as the engine is operating moreieffity:

The next pair are at about 25mph on the flat ing&xar now the throttle has oper
a bit more carb vacuum has risen to about 13 buifold has fallen to 17:

The final pair are at about 30mph and carb and mlafacuum are virtually
identical at about 14 in. Hg.:

As you can see the throttle opening is still venall from the position of the
pointer. At any higher throttle openings the vacufafis away on both at the same
rate. All these readings were taken at a steadytspe the flat. Under light
acceleration vacuum will be significantly less thhis, and under significant
acceleration it will be much lower and the resultatditional advance will be zet
The important thing is thdtoth carb and manifold vacuum give the same resul
in most normal driving conditions. The only reason for the change is that
manifold vacuum results in a higher idle speed ttey vacuum. This allows the
idle screws to be backed off slightly to achieveame idle speed, which reduces
fuel consumption and hence pollutants. The finadgho remember is that UK cars
didn't get manifold vacuum until September @6t had the same engine and
distributor from the start of rubber bumper product ion in 1974 to the end of
production in 1980. Which itself is surely proof that the two areeirthangeable.

See alsdttp://www.iwemalpg.com/Vacuum_gauge.hivhich has information on
using a vacuum gauge for fault diagno
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