IGNITION MATTERS!

Clive Elliott reviews some aspects of ignition systems including the fitting of electronic ignition.
Although this article is principally about the ignition system fitted to the Rolls Royce B60 engine used in the Humber 1-Ton and
Ferrets, I hope there will be some points of interest for owners of other vehicles.
So often one can break down at the roadside and be faced with dilemma of whether the fault lies in the fuel supply or the ignition
system. I have been caught out so many times failing to diagnose between fuel faults and ignition faults, as they can be so easily
confused. The stress of breaking down is readily compounded by the activity of weekend traffic, which is when most of us are likely
to be travelling in our military vehicles. As far as my experiences go about 90% of engine problems have been to do with the ignition
system. Anything that can be done to improve reliability and even efficiency is worth considering. Before gadgets and fancy bits are
fitted it is important to try to get the engine running at least to the standard it was when in service. It is worthwhile considering what
the ignition system is trying to achieve.
The first spark plug is said to have been invented by Edmond Berger in 1839, although he registered no patent for it. It was Oliver
Lodge who invented a practical ignition system in the form of the Lodge Igniter and in 1903 two of his sons set up a company to
develop the system. Michael Faraday enunciated his law of electromagnetic induction in 1831, which led to the development of an
ignition coil by Charles Kettering who patented his system on 23rd July1908. The basis of the ignition system has remained unchanged
nearly a century later.

Kettering’s 1908 patent drawing courtesy of AC-Delco.
The ignition coil consists of two sets of wire, wound around an iron core. The primary winding consist of a few hundred windings of
thick copper wire, energised by a battery and switched on and off by the points in the distributor. The secondary winding has several
thousand turns of fine copper wire around the iron core. The set up is in effect a transformer which is switched on and off rapidly. To
prevent the iron core becoming a permanent magnet it is laminated i.e. made up of strips of iron.

The coils are supported by a ceramic base and insulated with sealing compound and often oil for heat conduction. The assembly is
sealed in an aluminium can. The vehicle battery or low tension (LT) provides power to the ignition coil creating a magnetic field
within it, the contact breaker opening causes the collapse of the magnetic field producing a high voltage or high tension (HT) in the
secondary of the coil. This HT is fed via the rotor arm to the spark plugs in the prescribed firing order.
The collapse of the magnetic field induces 3,000-25,000 volts (depending on engine conditions) in the secondary winding of the coil.
But when the HT is induced in the secondary winding there is also a voltage induced in the primary winding, this is in the order of
300 volts.
A condenser (capacitor) is connected across the contact breaker. The role of the condenser is to absorb this charge enabling a more
effective collapse of the magnetic field giving an improved HT output. Without a condenser or with a defective one there will be
increased sparking at the points. The engine will still run but will give poor performance most noticeable when the engine is under
load because of the lower HT output. There will be increased pitting on one point and a lump being formed on the other. It is
important to use a proper distributor condenser as it is designed to withstand this voltage. Sometimes people fit a condenser used for
radio suppression, these condensers will soon breakdown as they are only designed to work with the vehicles battery voltage rather
than the 300 volts that appears at the points.

The example above shows the set up in a 6-cylinder engine with a single set of distributor contacts or points as they often called. The
cam rotation is driven by the engine, which is half the engine speed. As this 6-cylinder engine has only one set of points, the points
need to open six times so the camshaft is 6-sided. The cam arm and cam follower are made of an insulating material (bakelized fibre).
As the camshaft rotates to a flat surface the points close. The ignition coil is energised and a magnetic field is created in the coil as the
cam rotates to the corner the points open. The current is switched off to the coil causing the magnetic field to collapse thereby
inducing 3,000-25,000 volts, depending on engine conditions, in the secondary coil.
In the B60 things are not so simple; there are two sets of points so the camshaft is 3-sided. The advantage is that there is less
“electrical wear” on the points than on a single point arrangement. The disadvantage is that both sets of points must be properly
synchronised for the engine to run properly. The requirement for two sets of points relates to the problems of having a screened
ignition system to reduce radio interference and the need for maximum engine efficiency at high engine speeds. The screening braid
over the ignition system has the effect of introducing capacitance, which reduces the amount of available HT.

This problem would show itself most readily before the engine has warmed up, at high speeds and under heavy loads. The problems
can be compensated for in several ways.
1.

If a single set of points were used then the camshaft would be 6-sided and at high revs bouncing of the points would occur, as
they could not function satisfactorily at that speed. By using two sets of points then a 3-sided camshaft allows the points to open
and close properly at high revs.

2. Having a relatively small gap at the points (0.010 – 0.012 inches) to increase the dwell.
3. Having a relatively small gap at the spark plugs. 0.015 – 0.018 inches
4. The screened HT cables introduce capacitance; the effect of this is that some of the HT energy is lost as it charges up this
capacitance. The loss of HT becomes greater with engine speed, so it was necessary to design an ignition circuit to offset the effect of
a screened ignition system. By using ballast resistors that have the same resistance as the coil means that for a 24 volt system a coil
can be designed for 12 volt working. Such a system alters the ratio of inductance to resistance allowing a higher current to the coil to
be maintained than a 24 volt system designed without ballast resistors. This is important because at high speeds the contacts have less
time to be closed and the current flow through the coil must be effective enough to create sufficient magnetism in the coil for this to
then be released as HT when the points open.

The box housing the ballast resistances also serves as a junction box. There are two resistances each of 7.6 ohms, when mounted in
the box they connected in parallel by a retaining bar. By having two resistances the current that each carries is halved and gives an
overall resistance of 3.8 ohms. Each resistance consists of Nichrome and Nickel wire in a ratio calculated to take advantage of their
differing temperature coefficients. It is so arranged that when the engine is hot, the resistance increases to have the same resistance as
the coil giving 12 volts to the coil, but when cold a greater voltage is applied to the coil giving a more intense spark.

The output from the ballast resistances is fed to the ignition coil via a filter. This serves no purpose in the function of the engine; the
sole purpose is to suppress radio interference in the range 1.5 to 60 MHz reducing it by at least 60 dB.

It is a little confusing that the voltage from the ballast resistances is fed to the output of the filter and the input of the filter is fed to the
input of the coil. This is because the filter is not filtering interference coming from the ballast resistances; the interference is being
generated at the spark plugs and contact points in the distributor. The filter is trying to stop the interference being radiated back into
the general wiring of the vehicle. The filter has a resistance of less than 0.01 ohms and although DC will pass in either direction, it is
important for interference suppression that the filter is correctly connected so that the 0.05 mfd capacitors are fully effective.

5. Under starting conditions the ballast resistances are shorted out to give a stronger spark. This at a time when the engine will be cold
and the drain of the starter motor will be reducing the voltage available from the batteries.

The coil is similar in construction to a civilian coil but is enhanced by a screened and waterproof collar and box

Note there are six options for input and output terminals to fit various installations.
It should be noted that ‘B’ Series engines supplied to the civilian marked did not necessarily have a screened cable system.
Eliminating the capacity effect of the HT cable meant that engines could be supplied with 12 volt systems. Where radio interference
was an issue, suppressed cables could be supplied. These were recognisable by their yellow sheathing, although these were replaced
by black cable but identified with the words “RIPAULTS SUPPRESSOR CABLE” stamped on the sheathing. Unscreened ignition
systems were available from Bosch, Lucas and Delco-Remy, all three manufactures made a screened system, but the Bosch system
was not adopted into military service. Of the other two manufacturers it was the Lucas system that was more widely adopted
particularly as engines and their components went through rebuilds. There was intermingling of ignition components:
B60 Engines fitted with Ignition Coil No 1 Mk 1 (Lucas) had the Distributor 6 cyl No 1 Mk 1 (Lucas)
B60 Engines fitted with Ignition Coil No 1 Mk 1/1 (Lucas) had the Distributor 6 cyl No 1 Mk 1/1 (Delco Remy)
B60 Engines fitted with Ignition Coil No 1 Mk 1 (Lucas) had the Distributor 6 cyl No 1 Mk 2 (Lucas)
B60 Engines fitted with Ignition Coil No 1 Mk 2 (Lucas) had the Distributor 6 cyl No 1 Mk 2/1 (Delco Remy)
B60 Engines fitted with Ignition Coil No 1 Mk 2/1 (Delco Remy) had the Distributor 6 cyl No 1 Mk 2/1 (Delco Remy)
The Lucas distributor was the more widely used than the Delco Remy version. Spare parts for the Lucas distributor are still fairly
easily obtained. This includes the contact sets that are identical. For those vehicles fitted with a Delco Remy distributor there is a
major problem. The points are not identical; in fact one is a mirror image of the other. One set of points has a commercial equivalent
but the other set is no longer obtainable. Occasionally the Delco Remy distributors come up for sale; it would represent a poor
investment without the availability of both sets of points.
The Mk 1 versions of ignition junction box, ignition filter, ignition coil and distributor incorporated British Standard threads. The Mk
2 versions were almost identical except that Unified threads were used.

Lucas distributor with top plate and cable retaining clamp removed

The picture above shows a new contact base plate, which has yet to be fitted and aligned. Contact points of course have to be set to
the correct gap of 0.010-0.012 in, but an additional and very important procedure is the synchronisation of the points so that all
cylinders are firing within exactly the prescribed time interval. Each set of points will operate three times for each revolution of the
cam and for every two revolutions of the engine crankshaft. One set will be open whilst the other set is closed; the set that is opening
will trigger the spark. For proper engine efficiency there must be an angle of 60 degrees between the position where one set of points
opens and the opposite set close. Great skill is required to set this angle correctly. One set of points is fixed but the other set is
moveable, once the proper synchronisation has been set then the screws on the movable plate are secured then daubed with red paint.

The red paint is a warning so that the screws are not to be adjusted when setting the contact points gaps and breaking of the paint
blobs serves a warning that the synchronisation is in doubt.

The continuing cycle of improvements can be seen on the modification plate. Note the arrow indicating a clockwise rotation of the
distributor shaft.

Like much military equipment a modification plate is fitted. Striking out the appropriate number on the plate indicates that a particular
modification has been carried out. A compilation of the modifications would be listed in the appropriate EMER, but these numbers
are entirely different from the number used to designate Modification Instructions in an EMER. It can often be frustrating to find that
topics relating to the engine and its ancillaries are not to be found in the EMER WHEELED VEHICLES but in EMER POWER. It is
even more frustrating that the B60 distributor coverage is not all together. When it is detached from the engine it is covered in EMER
POWER P 267 and P 267/12, but when fitted to the engine it is covered in EMER POWER S 522 and S 522/2.
Mod Number, Modification Plate, Distributor, 6 Cylinder, No. 1 Mk 2
2. Hinge pins for distributor cover & screen securing bolts made of stronger material.
3. Ears strengthened on screen cover
4. Fitting of Neoprene sleeve to Toplock harness
5. Improved pattern cable sealing bungs
6. Fitting of Petroflex cable harness in lieu of Toplock
7. Contact breaker & cam turned through 45 degrees
8. Timing details deleted from screen cover
9. ?
10. Deletion of rotor arm from distributor specification
11. Deletion of Waxloline impregnated cam felt lubricator
12. Automatic advance springs changed
The rotor arm is supplied separately from the distributor. The reason for this was that in some applications a mechanical governor was
fitted without a speed limited rotor arm. But some installations that used a mechanical governor had a speed-limited supplied but with
a cut-out speed greater than the mechanical governor.

The rotor arm incorporates a weight restrained by two springs. Centrifugal force causes the weight to be flung outwards, at a
predetermined speed the weight will come close enough to an earthing bar allowing the HT to pass to earth down the cam shaft rather
than to the plugs. Some people have inactivated the cut-out by removing the earthing pin on the underside of the rotor arm. The idea
of this is to provide full power at max rpm to avoid the situation where you might be overtaking another vehicle (!) yet at a crucial
point suddenly loose engine power as the cut-out operates. My view is that safety features are just that and should be kept in place as
they are there for a reason. Last year I found myself feeling glad I had stuck to that point of view. I was driving the pig on the
motorway and had just passed one of those horrible junctions where the inner lane becomes the middle lane. The accelerator had been
a bit sticky and needed a bit of pumping, normally I would have pulled into a lay-by to investigate but that is not so easy on the
motorway. I found my speed was dropping I pumped the accelerator to get a response, whereupon it went into maximum revs, which
gave me a sudden surge of speed that was not wanted. I barged my way through into the inner lane and then onto the harder shoulder,
then cut the ignition. Once the adrenaline surge had eased I investigated. I found that throttle control abutment plate had loosened and
my pumping had jammed it into maximum revs. I dread to think what would have happened had I immobilised the cut-out.
Although a Megger is essential to properly test a condenser it can be very useful for testing leakage in the rotor arm or leakage in the
HT circuit.

However there is a trap for the unwary. The capacitive effect of the screened cable can give rise to sparks at an open circuit, joints or
poor earth points but this is not an indication of breakdown in the insulation of the cable. A Megger can be invaluable for testing
distributor caps; it is always worth inspecting the cap to see that it is clean, not cracked and that there are no breaks in the continuity
of the red insulating paint. The technique is to clip one lead from the Megger onto one of the brass pillars and the other to earth and
then to adjacent pillars in turn. If the HT leads are still connected you will of course be testing these as well. If there is a reading of
conduction i.e. are reading less than infinity. Then disconnect the Megger and remove the HT cable and test again to see if it is a lead
fault or within the cap. I have found one cap that looked in reasonable condition other than some micro pitting. This showed to be a
defective cap. Often distributors are rebuilt in the workshops; these can be identified by red oxide paint being painted on the inside
metal work. It would be better if some other paint was used, as red oxide is conductive. I know that the original bare metal was
conductive, but red oxide paint is very similar in colour to the insulating paint used inside the distributor cap. I have found two
distributors where the over use of red oxide has had detrimental effects by getting splashed inside cap.

A reconditioned distributor cap that is not only in poor condition but suffered from a generous application of paint that has crept
inside the cap.
Something that has puzzled me was why so many distributor caps, even quite new ones soon suffer damage to the insulated cap at one
particular point.

When I fitted electronic ignition I was getting such a massive spark in some distributor caps I could hear the spark jumping to earth. I
was perplexed that even after fitting a brand new cap that the same damage was taking place just at this one point. I inspected six
distributors; all but one showed this damage. Now the one without the damage was well used then I noticed what was causing the
trouble. It was being damaged by a nut on the LT terminal on the base plate.

The bolt does not do the damage; it is only a problem when a second nut is fitted. A replacement base plate comes with only one nut;
given the length of the bolt it is an invitation to leave the original nut in place. This nut secures the LT link wire between the two
contact sets. What usually happens is that this first nut is left in place then the condenser terminal and the CB lead from the coil is
secured to the bolt with a washer and a second nut. This then abrades the cap in that one point. A further problem is that because of
this small obstruction when fitting the distributor cover to the distributor body they will not align on assembly or not come off in a
uniform way. This can cause problems for alignment of the carbon brush in the distributor cap, if the brush is nearly extruded it can
easily break at the neck.

There were two types of spark plug, which were interchangeable. Sparking Plug No.1 Mk 1, FV175878 was made by Lodge as SRL
14P. The gap was set to 0.015-0.018 in. These days ignition systems are designed so that the central electrode of the spark plug is
negative and the spark will jump to the positive electrode which is earthed. As tiny particles of metal jump with the spark from
negative to positive there will be wear on the negative electrode. If it were the other way around as the spark gap was progressively
adjusted the earthed electrode would become critically thin. The old rule of thumb for plug adjustment was a thousandth of an inch
per thousand miles.

Sparking Plug No.1 Mk 1
The other type of plug was Sparking Plug No.1 Mk 1/1, FV342501, this was made by Champion as RSN 13P. It had a platinum (4%
tungsten) side earth electrode. The gap again was set to 0.015-0.018 in. Although the Lodge plug is easy to gap not so with the
Champion plug whenever I have attempted to adjust the gap, the tip has pinged off!

Sparking Plug No.1 Mk 1/1

From time to time one sees distributors sold as suitable for the B60. But there is a trap for the unwary; although the distributor looks
just the job for a B60 it may not be suitable at all if it is the Distributor, 6 Cylinder, No. 2 Mk 1.

Distributor, 6 Cylinder, No.2 Mk 1. Note the direction of rotation
Not to be confused with the B60 distributor!

Distributor, 6 Cylinder, No.1 Mk 2. Note the direction of rotation
The answer is that Distributor, 6 Cylinder, No.2 Mk 1, is designed for the J60 Jaguar engine fitted to CVR(T) and CVR(W). Although
the Distributor No.2 is based on the design of the Distributor No.1, there are a number of important differences. The B60 distributor is
designed for clockwise rotation of the distributor shaft whereas the J60 distributor shaft rotates anti-clockwise.
1.

2.
3.
4.

The contact breakers were originally the same as on a B60, but they broke up in service and the replacement contact breakers had
thicker heels. In addition there were still problems of bounce that were quite significant for a high-speed engine such as the J60. It
was found that tensioning the contact breaker points to 20-24 oz significantly reduced bounce giving an adequate dwell at high
speeds.
The contours on the cam are of a different configuration.
The centrifugal advance mechanism is different.
There is no rotor arm cut-out. Originally B Series rotor arms were used, but with the cut out disabled by removing the governor
weight and springs. Cutting the HT at over-speed caused misfiring and was inappropriate for the J60; initially over-speed was just
indicated by a warning lamp.

The non-regulated rotor arm for Distributor, 6 Cylinder, No.2 Mk 1

A further problem was with the spark plugs. Like the B60, the J60 could use Sparking Plug No.1 Mk 1 and Mk 1/1, which could be
mixed. However there were reports of extensive engine damage occurring with the Plug No.1 Mk 1/1 i.e. the Champion RSN 13P. It
is not clear what the actual problem was but given the difficulty of regapping them, it may have been the earth electrode weld failing.
There was also an issue of piston crown burn, which may have been plug related. All these plugs were withdrawn and as an
emergency replacement RSN 12Y plugs were fitted. The RSN 12Y was the plug fitted to FFR Land Rovers and were at least in
plentiful supply.

Champion RSN 12Y
Although intended as a stop-gap some enthusiasts use RSN 12Y plugs in their ‘B’ Series engines on the basis that they foul up less
readily than RSN 13P and although not cheap they are more readily available than RSN 13P. Note that the problems of engine
damage from the RSN 13P were an issue for the J60 it did not apply to ‘B’ Series engines. Some users of B60 and J60 engines have
dispensed with the screened wiring altogether and used commercial 14mm ¾ in reach plugs. They are readily available, cheaper and
less prone to foul up. There can be improved reliability once the screened cables have been removed, the capacitance effect of the
cable has gone, which will give should be a bigger spark.
It was found that a newer version of RSN 13P, FV817225, which I take to be Sparking Plug No.1 Mk 2, was quite safe to use with
the J60 engine. The newer plug is identified by diamond pattern knurling on the upper part of the body, whereas the older plug had
longitudinal serrations. The earlier plug was marked “Made in England” and had a Government Property pheon (arrow).

At the top is the late pattern RSN 13P, beneath is the troublesome early version
The J60 ignition system proved to quite troublesome and required a more sophisticated system that is described later on in the article
along with other means of trying to improve engine efficiency.

Methods of trying to improve ignition performance
Magnetism
If you believe that magnetism will have a beneficial effect on the human body then very likely you will be tempted to do the same for
the flow of fuel to your engine. Some years ago I forked out for one of these devices and fitted it to a B60. After a couple of hundred
miles, I could detect no improvements; fitting it to the Shorland with a 4-cylinder engine again I could find no improvement. I was
intrigued by how the device worked; the agent said it was a magnetic means of lining up the fuel molecules for more effective
combustion in the same way as one may shake up a bottle of Champagne to get a more spectacular result when the cork is removed!
By using a small magnet I investigated the magnetic fields around the device. It would seem that the device consists of a ‘V’ shaped
plastic frame with two long magnets that fit over the fuel line. This seemed rather expensive, even 10 years ago, at £63 for the large
engine version, or £50 for a Land Rover sized engine. It was at this stage that I set about to obtain a refund from the agent. After much
chasing I was able to get my money back. He was surprised, as apparently I was the only customer who had ever been dissatisfied.
Based on claims that the device would save fuel on diesel engines as well, I purchased two large and long magnets at £1 each and
fitted them on the fuel line of my Land Rover. A thousand miles later, I observed no improvement in performance or fuel
consumption.

Water enhancement
One often hears ‘pub type’ stories of how someone once invented an engine that ran on water, but the oil companies bought up the
patent! I was at a show talking to a man who recalled that a Spanish (?) Company in the 1960’s marketed a device for introducing
moisture into the carburetor for increased power and fuel consumption. He pointed out that people often observed that on foggy or
damp nights a vehicle seems to pull more effectively. He had replaced the oil in his filter with water to gain these benefits, however
he abandoned the practice as he got fed up with a rusty air filter when the vehicle was not used very often, (I think we were both
sober).
Spark Enhancers & High Frequency Converters
Demonstrations of these gadgets at shows are quite impressive when one is able to see multiple sparks feverishly jumping around a
spark gap compared with the single spark with the device out of circuit. I have to confess that I was absolutely staggered to find that
the claims were correct; the vehicle did have easier starting, more pulling power and fuel consumption improved. Before I had
properly sorted out the Hornet when it was towing a 1-Ton Cipher Trailer it was only doing 3 mpg. After fitting the device into the
HT lead this improved to 5 mpg, and with increased power! Fitting it to my wife’s car improved it from 37 mpg to 45 mpg. However
the device has proved to be very unreliable on the B60 even with it mounted vertically as per the instructions. I have broken down on
a number of occasions with the device in circuit; removal of the device has each time cured the problem. The last time was one time
too many, failure to get the engine to fire repeatedly caused flooding and when the device was removed and the engine did eventually
fire with an almighty bang causing the silencer to split itself in half. I was not pleased; the agents claim that the device cannot harm
the engine, and I suppose it did not as such, but was none the less was a costly repair. The device was sent back and eventually I was
reimbursed, with the comment that the converter had been tested and found to be working satisfactorily. Cynics have suggested that
these converters are merely a spark gap enhancers to increase the HT; apparently it is based on an old idea. You cut your HT lead,
then expose the wire, feed it though two holes of a button and in a similar way the other lead across the other two holes in the button.
The spark has to jump across this preliminary gap to give a more potent spark in the spark plug. It does work but it is difficult to make
such a device reliable and rugged.

An improvised spark enhancer made from a button.
I have x-rayed three of these spark enhancers and high frequency converters. The basis of the unit is a pair of self-tapping screws,
which face each other across a gap with some dielectric material between. The thread of the screws provides the means of screwing in
the cut HT cable into each end of the converter.

Electronic Ignition
The are many problems associated with conventional ignition. The cam will cause wear on the insulating material that makes up the
cam follower (or heel) this causes the point’s gap to close. The tungsten tipped points having to open and close suffer not just
mechanical wear but electrical wear as one contact deposits metal particles on the other. It is important that the condenser is still fully
effective otherwise the sparking will be greater and the rate of metal deposition greater. A poor condenser will mean there is a less
sudden shut down of electricity energizing the coil; this will cause a reduced HT output.
The earliest electronic ignition system, known as Transistor Assisted Contact (TAC), utilized the existing points to switch a power
transistor on and off. In a traditional contact arrangement about 4 amps will be switched by the points, by using a transistor to switch
this current, only about 0.1 amps is needed at the points. This reduces electrical wear and does away with the condenser and the
transistor provides a very sharp cut off of power enhancing the collapse of the magnetic field and improving the spark. The
disadvantage is that there is still mechanical wear on the points and the cam follower. At high speeds there can still be inaccuracies in
the operation of the points.

Optronic (Lumination) System
In an optronic system although the coil is switched by a transistor, it is the interruption of an infra-red (IR) beam that triggers the
transistor. The arrangement consists of a segmented disc that is mounted on the cam shaft, as it rotates the solid segments interrupt an
IR beam between a Light Emitting Diode (LED) and a phototransistor. This gets round the problem of wear on points,
synchronization of the points and gives good performance at high speeds. In fact this was the modification adopted in 1983 to inject
reliability and efficiency to the J60 engine. As we saw earlier, the J60 engine running at high speeds highlighted the problems of a
conventional ignition system; this was compounded by the difficulties of access to the engine compartment for servicing and repairs.

As the J60 has 6-cylinders the optical chopper is divided into 6 segments.

The replacement base plate with optical module at the top

Base plate and chopper in place, without rotor arm fitted
Note the warnings of toxicity in the main module, if that wasn’t enough discouragement, the difficulties of exposing, testing and
replacing components can be judged from some x-rays of the modules.

Part of the baseplate

Part of the optical module

The same unregulated rotor arm is used in the optronic system. There had been no protection against excessive engine speed other
than a warning light, which is not a foolproof arrangement. Given that a transistor now does current switching it became possible for
this to pass through a time delay circuit to fire a thyristor to be triggered to switch the primary of the ignition coil. At an engine speed
of 4,750 rpm the thyristor fires so that only a reduced HT is produced. The speed limiter is protected by a 1.6 amp fuse, which is
contained in the Ignition Coil No.6 Mk 1.

Ignition Coil No.6 Mk 1. Making good use of the many ports available on these types of coil
Magnetic sensing electronic ignition
Over the last 20 years I have used a number of electronic ignition systems commercial and homemade. I built a 24V system for a
Lightweight Land Rover. I spent an awful lot of time pratting around and experimenting. Those days are over I do not have the time
or the energy to mess around. The fear of breaking down in a slow moving and heavy vehicle at the roadside is something I have
experienced too many times. Last year going to a show in the Hornet I broke down twice. Although I did limp into the showground it
was a nerve-racking experience and an expensive one. Some serious backfiring split the silencer and cracked an exhaust manifold. I
felt enough was enough! I had been dithering about getting an electronic ignition module made by Jolley Engineering, but had held
back as it was not cheap and I couldn't really see what I would be getting for my money. Anyway I took the plunge and am delighted
with the results.
The B60 distributor kit comprises a specially made baseplate with the sensor module attached. This replaces the original baseplate
with the contact sets. A plastic collar with six internal magnets slides over the distributor shaft, as this rotates it triggers the module to
switch on and off. There are only two wires; one is for 24 volt positive supply to power the module and the other to the ignition coil
CB terminal.

This is the base plate that replaces the B60 base plate with the points. It has been made to high precision as it fits in very snugly &
permits the distributor to locate precisely.

Once the old base plate is removed the weights can be checked & greased if dry.

The Jolley plate pushes in & is retained with the two original bolts, the condenser is removed as it is no longer needed.

The collar with the magnets is a snug fit over the distributor shaft.

Rotor arm attached
The red lead needs 24 volts positive continuously whilst the ignition is turned on. In the Humber it is fairly easy to obtain this from
the "R" lead from behind the ignition switch. I utilised the ventilation tube from the distributor where it is connected into the part that
contained the condenser. First remove this tube from the distributor and the engine. There are two tubes that are mounted behind the
top of the rear of the engine and they are not easy to undo.
What I did was to slide a ring spanner from the undone end by the distributor, then get the ring spanner to engage the tube termination
by the engine block. There will be enough turn to keep re-engaging the ring to undo it. But there is not enough swing or access to use
an open-ended spanner. Having got this flexible tube off then feed the red wire through. Then make a small hole in the thin metal
sheet into the cab and off to connection into lead "R". The red lead is not itself long enough so I just crimped on the piece of wire I cut
off the black lead.

Inside the distributor I fitted a crimp connector to the black lead and bolted it to the lead coming in from the coil. I wanted to retain
the original terminal just in case I ever wanted to revert back to the old points, just in case of module failure. I had already threaded
the wire through a couple of rubber sleeves that were then pulled over the connection to insulate it.

It is hard to see that this has been modified and to casual eye everything looks original.
When the B60 is started up the full 24 volts is applied to the coil, but when running there is about 12 volts applied to the coil. Some
people have been concerned about this differing voltage and how it affects the module. It is analogous to a relay that has a coil
designed to work on 24 volts; it is irrelevant whether the contacts switch a 24 volt or a 12 volt supply. Given that the ignition system
is now more efficient there is no need to subject the coil to the full 24 volt supply. Not only is this high voltage produced not needed, I
feel that there is a risk that if there was a vulnerability in the distributor cap, then this extra high voltage may encourage the
establishment of tracking inside the cap. So I have dispensed with the lead that shorts out the ballast resistances on start up. The
easiest way to do this is locate the lead “BST” from behind the switchboard and unplug it. Since both ends will be live when the
ignition is turned on, it is important to ensure each plug is inserted into the end of a blanked over joiner or covered up with insulating
tape.

The electronic ignition continues to impress, with easier starting, smoother running, more power and very little smoke. Plugs on the
engine used to soot up very quickly, but look at this:

I have not cleaned this plug; it is literally as removed from the engine after 200 miles!
Here is a list of ignition components compiled from various parts catalogues and from identifying components that have been fitted.
Please verify that the components are actually suitable before trying to fit them.
Lucas
Ignition Coil, No1 Mk 2, FV141532, LV6/MT8/LU/45035
(Ferret, No 1 Mk 3, FV342512, LV6MT8/2920-99-806-6331)
Distributor, No1 Mk 2, FV141535, LV6/MT8/LU/40390 or LV6MT8/5910-99-806-5558
Capacitor 0.2 mfd, LV6/MT8/LU/419301 or LV6MT8/5910-99-806-5559
Rotor Arm, Speed Limiter, LV6/MT8/LU/417952 or LV6MT8/2920-99-806-5516
Contact Set, LV6/MT8/LU/419265 or LV6MT8/2920-99-806-5558
Base Assembly, LV6/MT8/LU/417902 or LV6/MT8/LU/417937
or LV6MT8/2920-99-806-5512
Distributor Cap, LV6/MT8/LU/417931, LV6MT8/2920-99-806-5515
Carbon Brush with Spring, LV6/MT8/LU/404435, LV6MT8/5977-99-806-4008
Delco Remy
Ignition Coil No 1 Mk 2/1
Distributor No1 Mk 2/1, FV141540, LV6/MT8/AC/7221294
or LV6MT8/2920-99-806-6174 replacement LV6MT8/2920-99-806-4442
Capacitor 0.205 mfd, LV6/MT8/5919-99-806-6127, AC/908758
Rotor Arm, Speed Limiter, LV6/MT8/AC/7951168 or LV6MT8/290-99-806-6192
Contact Set, Type AC/7221312 with Base AC/72221305
or LV6MT8/2920-99-806-6175 (Delco:19166J6, 1871678; DRH:1498, 1499; C.I.:CS54, CS62)
Summary of 6-cylinder engines
B60
Rolls Royce 4.2 litre, 6-cylinder fitted to Ferrets and Humber 1-Ton FV1600
J60
Jaguar 4.2 litre, 6-cylinder fitted to CVR(T) family and CVR(W) Fox and Vixen
K60
Rolls Royce multi-fuel, 6-cylinder opposed piston engine, fitted to FV430 family
L60
Leyland multi-fuel, 6-cyl opposed piston engine, fitted to Chieftain family
Screened Sparking Plugs
One of the problems in identifying a sparking plug is that User Handbooks, Parts Catalogues/Lists, EMERs etc may use just one or
two descriptions to identify a plug. I have trawled through many service publications to link together these items and tie up all the
various descriptions with (hopefully) the correct plug. There is a little conflict in information further down this list but I have given
precedence to the REME documents as they are the people who are dealing with these components first hand. There is a tendency for
variants of the plug or even types to be bunched together if they are useable, when in fact they are different items. These are all
screened plugs with a 14 mm thread size with ¾ in reach. The VAOS prefix LV6/MT4 signifies Common Electrical Stores for
Mechanical Transport. The NSC 2920 of the NSN signifies Engine Electrical System Components, Non-aircraft but if the NSC is
2925 it is for aircraft.
2920-99-803-5883
For ‘B’ Series engines, FFR conversion kits Rover Mk 3 & Mk 5, Rover 10 & 11 & early Rover 1
Plug, Sparking, No.1 Mk 1
LV6/MT4/3343 (VAOS)
FV175878 (FVRDE)
05969-1916 (R.N.)
SRL 14PC (Lodge)

2920-99-804-0787
For J60, ‘B’ Series engines, Rover 10 & 11 & early Rover 1
Plug, Sparking, No.1 Mk 1/1
LV6/MT4/79698 (VAOS)
FV342501 (FVRDE)
MVEE 3828A3 (MVEE)
RSN13P (Champion)
RSN13PA (Champion)
NTS 14375 (Lucas)
FWB 1140-10 (Climax)
2920-99-827-6304
Improved version for J60 for CVR(T) & ‘B’ Series
Plug, Sparking, No.1 Mk 2
FV817225 (FVRDE)
RSN 13P (Champion)
RSN 13PB (Champion)
The suffix ‘B’ was used, I think, to identify this plug as the improved version of the RSN13P. It looks as if the earlier plug
retrospectively was suffixed ‘A’ to make this distinction. Unfortunately the NSN was withdrawn on the basis that it was a duplication
of an existing part. The National Codification Bureau assigns NSNs & seeks to minimise duplication. But it seems this plug was not
recognised for what it was i.e. an improved version of the Champion RSN 13P. Rather extraordinarily details of this plug became
fused to the details of the old Lodge SRL 14P and then assumed its NSN of 2920-99-803-5883, which is not very helpful at all! A
similar problem occurred with the RSN 12Y, which at different times acquired three NSNs
2920-99-301-3115
Limited use UK only, no official applications known. Have been fitted in Rovers with no problems.
SRL 14L (Lodge)
S 2490 (Lodge)
2920-99-813-5825
Rovers III onwards & replacement for earlier Rovers
RSN 12Y (Champion)
587343 (Rover)
ERC 9136 (Rover)
FWM 1140-14 (Climax)
2920-99-803-6518
This was a NSN allocated to RSN 12Y. But the item was considered to be duplicated & this NSN was withdrawn.
The replacement NSN quoted was 2920-99-192-8690 (see below) which seems inappropriate. Maybe the mistake was recognised as
the RSN 12Y was more widely identified by the NSN in the section above i.e. 2920-99-813-5825
2920-99-192-8690
Originally fitted to Rovers 10 & 11
LV6/MT4/87225 (VAOS)
SRL 14X (Lodge)
RSN 8 (Champion)
2920-21-107-7959
Canadian version of SRL 14X
28392
2920-99-803-7232
SXN 8B (Champion)
Historical note
Oliver Lodge invented the Lodge Igniter; two of his sons Alec and Brodie developed his ideas and formed the company Lodge Bros in
1903. In 1913 they amalgamated with the Mascot Co to form Lodge Sparking Plugs Ltd. In 1919 the company became Lodge Plugs
Ltd. In 1962 the company was purchased by S.Smith & Sons (England) Ltd that in turn became Smiths Industries. In 1984 the Rugby
Division was renamed Lodge Ceramics and in 1992 was bought by Morgan Crucible Co plc and traded as Morgan-Matroc Ltd. In
2002 the company changed name to Morgan Advanced Ceramics.
In 1903 Albert Champion formed the Champion Spark Plug Company. In 1908, after a dispute with his investors, he lost control of
the company that then became the AC Spark Plug Division of Remy Electric Company. Charles Kettering, who patented the ignition
coil, started producing electric starting motors and formed the Dayton Engineering Laboratories Company (DELCO) in 1910. Remy
Electric joined with Delco in 1926 to form Delco Remy Corp. United Delco joined with AC Spark Plugs in 1974 to form AC-Delco.

There is an online Defence Standard covering sparking plugs. DEF STAN 29-2 Issue 2 can be found on:
http://www.dstan.mod.uk/data/29/002/00000200.pdf. Bear in mind this standard is obsolescent. It was issued in 1974 which predates
by about ten years the improved RSN13P.
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