Does your distributor
need the Doctor?

ver the last couple of years many MG enthusiasts have
Oexperienced the frustration of unreliable replacement

parts for their Lucas ignition systems. Misfiring and other
maladies are typical within only a matter of 20 to 100 miles of
fitting a new rotor arm or condenser to your car. The cause is
often poor quality parts, many Lucas branded and supplied in the
classic green boxes. Well the good news is you can avoid the
expense and waste of time from fitting poor quality parts — there
is a specialist able to supply original Lucas parts or good quality
remanufactured items made to high standards. It's the Distributor
Doctor down in Somerset, a knowledgeable and helpful ignition
specialist, Martin Jay. He not only supplies a good mail order parts
service from his extensive stocks of original Lucas components,
but will also give your distributor a full rebuild and recalibration
and then return it to you ready to re-install. The recalibration is
essential, merely servicing and reassembling with new parts will
not give the accuracy that is required. Bob Owen and Victor Smith
decided to visit the Doctor to learn more of what he does and
how he is able to refurbish distributors so they are more accurate
than a Lucas original. '

The conventional ignition systems used on many MGs have
a Lucas distributor directing a high voltage charge to the right
sparking plug lead through the rotor arm and an ignition coil
generating the high tension impulse. Ignition of the fuel charge
drawn into the cylinder is achieved by a high temperature spark
across the electrodes of the sparking plug which protrudes into the
combustion chamber. The timing of that spark and its intensity are
vital for efficient combustion and the resulting performance of the
car. The accuracy and reliability of the ignition components are vital
— wear on individual parts of the distributor may be small but the
cumulative effect of the various small wear factors can amount to a
large problem — a worn distributor which can reduce the accuracy
of the ignition system. Poor quality parts, like many replacement
rotor arms and condensers currently available from some parts
suppliers, can seriously reduce the reliability.

On entering Martin Jay's surgery, his compact workshop, you
are met by a table of white plastic boxes each with a customer's
distributor — the ‘patient’ — waiting for treatment! It seldom
takes less than three hours to strip down, refurbish, test and
calibrate a distributor so typically he is able to do two distributor
refurbishments a day when responding to telephone calls and
processing mail order parts when their post and packaging are
taken into account. His response to a parts order a few weeks
before our visit was excellent — the parts arrived by Special
Delivery the following moming. So it is clear Martin balances the
slow, skilled refurbishment work with a close attention to getting
the parts orders out punctually.

Martin started by taking a distributor from a box on the table
and took us through the strip down process, explaining how the
distributor works at the same time. First a bench test using his Sun
test rig which plots out the advance curve so he can compare
the results with the original Lucas parameters, Then a quick visua
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inspection — in this case
there was a wobble on
the shaft. Typically the
play is worse at top of the
shaft unless dirty engine
oil has been a factor at
the bottom end. This is
a particular problem on
Rover V8 engines. There
is also cam to shaft wear
as there are two wear
factors at play.

Dismantling the distributor starts with removing the rotor arm
and then the contact breaker base plate. Martin inspects the wear
on the cam and also looks for possible damage to the top of the
shaft — for example from a rotor arm breaking up and thrashing
about under the distributor cap. He then removes the contact
breaker set and condenser. As the pivot pin in the set engages
with the arm of the vacuum unit, that unit can then be removed
too. There is often wear on the pivots of the advance and retard
weights caused by the varying centrifugal force moving the weights
in and out against the resistance of the small springs. The action
plate at the bottom of the distributor provides a weak location for
the shaft as it is just crimped as an interference fit. The Tufnol thrust
washers are likely to have broken up.

What is surprising is the lubrication arrangement below the
base plate down in the bow! of the distributor. Limited amounts of
oil, often as mist, come up through the bottom of the distributor
in a frugal way as there is a fine Archimedes screw to get it up
the side of the shaft to the bearings under the base plate, but oil
does not get to all parts. In the bowl there is a segmented section
with five felt pads which were oiled and optimistically sealed for
life on assembly of the distributor. Other types of distributor have
external oilers which enable servicing, but many distributors on
classic MGs do not have that facility.

Having stripped down the distributor, the next stages are to
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wash the unit by hand, then glass bead blast it including the two
sprung cap catches, which is followed by a further washing to
remove traces of the beads. Then new bushes are pressed in,
some internal ferrous components may be re-plated and finally a
polish up is followed by refitting the base plate and a new vacuum
unit, points and condenser.

At this point Martin turned to the topical issue of poor quality
replacement parts. Some remanufactured condensers are so
inaccurately copied that the fixing lug is proud of the circular body.
This does not enable the condenser to fit down correctly into the
recess in the base plate. Rotor arms are another frequent source
of reliability issues — the profiles of some replacement rotor arms
are different (the Lucas original is at the bottom of the photo on
the previous page), the thickness of the brass insert (or conductor)
is often thinner and the composition of the plastic seems less able
to resist shorting under high tension — in some cases an overlong
rivet makes that situation worse! Generally speaking, replacement
distributor caps work reasonably well. The important message
was do not let go of your original rotor arm — if it is changed at a
service, do insist you get the old one back as a standby placed in

The vacuum unit can also need replacement as the rubber
membrane can develop a hole. As well as marring the vacuum
advance operation this can affect the slow running mixture and
allow petrol vapour from the carburettor to enter the distributor.
There are plenty of sparks in a distributor so you may hear an
under-bonnet ‘pop' as the vapour explodes and ruptures the
membrane. Poor pick-up at low engine speeds and higher fuel
consumption will confirm that! A batch of new vacuum units
(54424497) is being made with the correct rating and style.

So get your replacement distributor parts from the Doctor's
substantial stocks of original Lucas parts and think about whether
your ageing distributor could do with some treatment!

Electronic distributors? Yes, the Doctor supplies them and can
fit them to your existing distributor. His recommendations are the
Pertronix Ignitor with a power coil, Lumenition Optronics and the
|23 system. The latter system enables you to set up the distributor
from a laptop. However, Martin said that fitting electronic ignition
will be a waste of time and money if the host distributor has worn
weights, a worn cam or a womn shaft. The procedure for the
removal and refitting of a distributor (so it can be sent down to the
Distributor Doctor for servicing) is set out in the workshop manual.

the tray under the arm rest! It is quite likely it is a Lucas original.
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Low tension current is supplied to the
ignition coil primary windings through
the ignition switch and the earth return
is through the contact breaker points
in the distributor. When the points
open, that current is switched off to the
primary windings, causing a collapse in the
magnetic field around the core of the coll.
The collapsing lines of force intersect the

secondary windings of the coil resulting
in a high voltage impulse which is carried
by the high tension lead to the central
terminal on the distributor cap which is
connected through a brush bearing to
the centre terminal on the rotor arm.
The high voltage pulse flows along the
brass conductor on the rotor arm and
jumps the narrow gap to the nearest of
the terminals around the inside of the
distributor cap. The process is repeated
for each of the terminals, each connected
to a high tension lead to a single sparking

plug. The distributor has a dual role =

switching off the current to the primary
windings to produce a collapse of the
magnetic field and subsequently directing
the high voltage spark to the right plug.
The point in the cycle at which the
spark occurs is called the ignition timing.
Timing is critical for the performance
and economy of the engine. At first sight
we might think that the spark should
occur just as the piston has reached the
top of the cylinder having finished the
compression stroke and about to start
the firing (power) stroke, i.e., at ‘top dead
centre’ (TDC). However, the dynamics
of the situation require the spark to
occur before TDC, i.e., be ‘advanced’.
This is because for correct running the
fuel vapour burns rather than explodes
and the burning takes time. The advance
is measured in degrees of crankshaft
rotation. If the engine is running faster,
this time represents a bigger angle so
the advance needs to increase. This is
achieved automatically in the distributor

by an arrangement of spring-loaded
pivoted weights. The weights rotate with
the distributor shaft and progressively
move outward against the springs as they
rotate faster. This action causes the point's
base plate to rotate so as to advance the
spark. Since rich and weak mixtures burn
at different rates and mixture is related to
intake vacuum, a further timing refinement
is to rotate the points base in response to
intake vacuum, hence the vacuum unit.

The condenser reduces arcing at the
points- (which would give rapid erosion)
and increases the amount of energy
transferred to the spark.

Ballasted Ignition

Some later ignition systems use a ‘ballast
resistor’. This is a resistor wired in series
(in line) with the coil primary. It is usually
a resistance wire in the loom rather than a
discrete component and will reduce the
voltage at the coil to 6-8V (ona 12V system).
The coll is designed to operate at the low
voltage. The resistor has two functions,
aiding starting and keeping spark energy
more constant over the rev range. For easier
starting, a contact in the starter solenoid
shorts out the ballast resistor; so gving a
higher voltage to the coil and producing high
energy sparks. V8s in particular use ballasted
coils since spark frequency is high — 5,000
rpm on a V8 is equivalent to 10,000 rpm on
a four-cylinder engine.

Distributor Doctor
www.distributordoctor.com
Tel: 01398 361678
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