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The Rover SD1 V8 Electronic Ignition System – Description and Analysis. 

Prologue! For me, recently trying to learn, and then write up a complete description of an 
unfamiliar system from different view-points has created some conscious repetition in order to 
re-emphasize key points! No bad thing for me and I hope for the reader, as it also reduces errors 
and omissions, otherwise gratefully received to improve the sense and accuracy of this article. 

Ignition is the main provider to an engine’s overall performance which demands lively, fat 
sparks for efficient fuel/air mixture combustion. The aims of the SD1 V8 ignition system are: 

• Generate typically, a 10-20,000 volt spark from a 12 volt supply. 
• Direct the spark to each combustion chamber as its piston approaches top, dead center on its 

compression stroke. 
• Manage how/when the spark appears inside each combustion chamber depending upon 

variable engine speed and load. 
• Send a spark with sufficient energy to guarantee complete mixture combustion. 
• Perform all the above over the full range of engine temperature, engine speed and load. 

Synopsis! The standard Rover SD1 V8 ignition system works by taking relatively high current 
from battery voltage and converting it into a very high voltage capable of jumping a spark plug 
gap that ignites the combustible mixture inside a cylinder. Known as induction, it happens inside 
a coil, not unlike the workings of a transformer. From the coil, the high voltage is routed along a 
single high tension lead to the distributor and thence, via eight leads to the spark plugs where the 
spark must appear prior to the respective piston reaching the top of its compression stroke. 

Primary Components deal only with 
low voltage from a 12 volt battery 
using normally insulated wiring. After 
the battery come the ignition switch, 
the coil, an ignition amplifier 
switching module (whose input signal 
comes from the distributor pick-up 
coil) and various other connections to 
coil negative and positive terminals. 
Inside the coil is where the primary 
and secondary sides get together 
taking in low voltage pulses and 
sending out high voltage sparks. 

Secondary Components begin inside the coil, on to a high tension cable (king lead), as the 
typical 10-20,000 volt pulses scramble urgently to get to the middle terminal of the distributor 
cap where they connect via a carbon contact to the centre of the rotor arm, along to the rotor tip, 
jumping a tiny gap to one of eight distributor cap turret terminals. From there, the pulse of high 
voltage energy transfers via a spark plug lead to eventually leap across a larger plug gap inside 
the combustion chamber to earth. The distributor cap, rotor arm, leads and plugs are all service 
items to be regularly inspected and/or replaced according to predetermined schedules. 
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Maintenance on the highly stressed secondary components is crucial. The rotor arm tip and cap 
contacts do wear out. Plug leads, co-existing with extreme heat cycles, moving parts, oils, fluids 
and vibration, tire of delivering 10-20,000 volts. Spark plug contacts simply erode. So, routinely: 

• Inspect distributor cap and rotor arm yearly (more often in humid areas) for contact erosion. 
• Look for carbon tracking where external sparking occurs. Arcing can be seen after dark. 
• Visually inspect plug leads for burns or tears. 
• Periodically check plug leads for high resistance indicating a broken conductor. 
• Inspect, clean and re-gap spark plugs annually. Replace full set of spark plugs biennially. 

The Coil, mystifying to almost everyone, is provided with 
a stream of 12 volt pulses across its positive and negative 
terminals which it converts into 10-20,000 volt pulses by a 
basic electro-magnetic process known as inductance. Like 
a transformer, it has two sets of windings made up of 
insulated wires surrounding an iron (or similar metal) core. 
The primary windings are generally several hundred turns 
of heavy wire whilst the secondary windings are many 
thousand turns of thin gauge wire. Coil makers typically 
work on a ratio between the secondary and primary 
windings of 100:1. What this means is one hundred 
secondary turns to every one of the primary turns, a figure 
often seen in manufacturers product information. 

When the voltage pulse is applied by the switching module, current from the battery passes 
through the thick primary windings of the coil creating a powerful magnetic field that builds 
relatively slowly due to the electrical characteristics of the iron cored inductor (in electronics, an 
inductor resists rapid changes to the flow of current). However when the switching device opens 
(emulating points in early systems) the flow of current through the primary windings is instantly 
broken and the powerful magnetic field collapses very quickly at this sudden loss of primary 
current. This rapidly collapsing field induces a small voltage in each and every one of the many 
thousands of secondary windings. The more secondary turns, the higher the total voltage. This 
stepped up voltage is sufficient to jump a spark plug gap and ignite an air/fuel mixture. 

Distributor Functions are multiple, far more than generally recognized by the average owner 
enthusiast. Apart from steering high voltage pulses to the correct spark plug at the right time, it 
tells the ignition switching module when to operate, it alters the ignition timing according to the 
engine load as determined by the vacuum present in the throttle body, it also varies ignition 
timing according to the rotational speed of the engine, and finally is often responsible for turning 
the oil pump. Despite all that, this very hard working device generally has a life expectancy 
anywhere between 100,000 and 200,000 miles. So, in brief, these are its responsibilities: 

• Trigger the secondary side of the ignition. 
• Alter the ignition timing according to engine load and speed. 
• Steer the ignition spark to different cylinders. 
• Drive the oil pump. 
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Initial timing tells us where the timing is set without vacuum advance at a low idle speed. It is 
also where the distributor is positioned during installation. Generally, this is between 2° and 10° 
before TDC for a standard RV8 SD1 depending these days, upon the fuel generally available. 

Mechanical timing is the degree of advance 
added to initial timing as the weights are flung 
out by rotational forces. For example, a 
distributor might be set up to supply (say) 18° of 
mechanical advance. 

Total timing describes the maximum amount of 
advance occurring when initial timing is added to 
mechanical timing. If an engine has 10° initial 
combined with 18° mechanical, the total is 28°. 

Advance Curve defines the rate of timing change seen on the chart showing initial timing at 10°, 
mechanical (centrifugal) timing starting to move at 1300 rpm, reaching total timing of 28° at 
3800 rpm, an 18° linear timing advance curve achieved over 2500 rpm. 

Vacuum Advance is not conventionally added to Total Timing, it being generally referred to as 
a separate process. It senses manifold depression only when the throttle plate moves away from 
the idle position and advances the timing to capture maximum efficiency from the combustion 
process at low engine speed before handing over ignition advance duties to the mechanical 
system. By improving launch efficiency it fulfills its primary function of optimizing economy. It 
becomes relatively unimportant at higher loads and high end performance with little or no 
vacuum available during part/wide open throttle, therefore no vacuum advance anyway! Some 
vacuum is available at low load, low engine speed, cruising situations which the vacuum advance 
system will sense it and feed in some small amounts of advance accordingly. 

A vacuum can containing a diaphragm sits on the side of the distributor pulling a rod fixed to the 
timing advance plate. When engine load is low and vacuum high, the plate advances the trigger 
signal. As the engine accelerates, vacuum drops, and the rod ceases to pull on the advance plate. 

A vacuum suction tube generally connects to a hole above the 
throttle plates and is called ported vacuum as opposed to 
manifold vacuum, which comes directly from the intake 
manifold. The distinction being, at idle, manifold vacuum is 
always present but the ported vacuum only occurs when the 
throttle plates open. The extent of advance is typically 10°-
15° and generally fixed by factory specification. However, 
adjustable vacuum canisters as seen in this image are also 
available enabling a variable setting. 
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Timing Lights can be lightweight, cheap and nasty affairs or 
quite sophisticated tools incorporating features such as 
tachometer and dwell measurement. For the home enthusiast 
a basic model from a popular outlet is sufficiently capable of 
setting/checking timing occasionally on a road going SD1. 
However, if one requires accuracy within a half a degree, 
better quality timing light would be called for. 

Timing Tape may help in making 
accurate adjustments if the timing 
pointer is too thick or the timing 
marks on the harmonic balancer are 
dull or corroded. A small amount of local cleaning of the pulley and 
white wax rubbed into the timing marks is all that is really needed to 
brighten the reflected light for basic set-up. A tape is needed when 

checking for total advance requiring a longer scale than is generally seen on the SD1 V8 engine. 

Ignition Timing can Never be Totally Right for all eventualities on a standard RV8 SD1. It’s 
self-evident, from what we have seen, that a single setting of ignition timing cannot satisfy the 
broad range of conditions an engine encounters. The advance needed during cranking and idle is 
not enough for higher engine speeds. On the other hand high rpm timing cannot satisfy the needs 
at cranking or low speed. To maximize torque and power over the full rpm range, a correctly 
designed timing curve is imperative but even with the good quality, original equipment of the 
period, some compromises were inevitable. For example, as timing advances with rpm, so the 
engine may also require subtle timing adjustment due to simultaneous changes occurring to the 
air/fuel mixture entering the cylinder, caused by (say) changing temperature, load or 
acceleration. Such sophistication was simply unavailable on the original system, yet the basic 
requirements were largely satisfied. As rpm increases, during the ever reducing time available, 
the mixture has to completely combust before or around the time the piston reaches TDC. 

Originally then, there was little leeway beyond idle advance/retard and swapping out weights/ 
springs and even then a degree of special knowledge would be called for to understand what each 
adjustment might achieve. That said, anyone wanting to experiment and who has the means to 
measure the various factors could review this table showing what might be done to adjust timing 
for a raft of reasons when seeking to optimize timing for higher performance applications. 
 
Reason         Advance for      Retard for 
Cylinder Pressure      Low  High 
Vacuum       High  Low 
Energy of ignition      Low  High 
Fuel Octane       High  Low 
Mixture (Air/Fuel)      Rich  Lean 
Temperature       Cool  Hot 
 
To help with reading the chart, take the well known example of octane rating. Most of us are 
already aware that a higher octane fuel will tolerate more timing advance. 
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Spark Plug Gap is the sharp end of the ignition system where the electrical energy is converted 
into extreme heat by generating a nice fat spark. The larger the gap the more spark (heat) is 
available to ignite the air/fuel mixture. Too large a gap however, combined with the already high 
cylinder pressure can put too much strain on the available voltage which now fails to cross the 
gap, the spark is effectively quenched resulting in a misfire. Misfire meaning incomplete or non-
combustion. Worse the frustrated high voltage now attempts to put too much stress on the plug 
lead, cap, rotor arm, king lead and coil windings, with the increased likely-hood of component 
failure and/or reduced lifetime. OEM ignition systems define optimum spark plug gap but some 
experimentation may lead to perceived or subjective improvement. In advanced applications 
finding the optimum plug gap would be crucial to optimizing performance because there are 
more variables to consider. Such considerations may come into play if CDI is installed. 

If making adjustments, a basic rule would be, increase plug gap by (say) .005” followed by 
testing/tuning, remembering that larger gaps place increased stress on the secondary components 
already mentioned, so they must all be in perfect condition and checked periodically. Electricity 
takes the path of least resistance to ground so if the gap is too large the spark will probably jump 
to earth via another point with lowest resistance leaving damaging carbon tracks in its wake. 

Differences between RV8 OEM and CDI Ignition Systems may be summarized as follows: 
The inductive RV8 OEM ignition was used for simplicity and low cost, being entirely adequate 
for normal motoring but has little capacity for adding performance because the coil has a double 
duty of stepping up the voltage and storing the power in its magnetic core until the ignition is 
triggered. As engine rpm increases, the time available to step-up the voltage progressively 
decreases before the ignition is triggered again, resulting in gradually weaker sparks that 
eventually fail to ignite the fuel mixture in the cylinders resulting in misfires and loss of power. 

CDI generates powerful sparks over the full rpm range. It takes battery energy using electronics 
and a transformer to step the voltage up to about 500 volts which is stored in a capacitor. When 
triggered, the capacitor discharges all the voltage into a single purpose coil where it is converted 
again into very high voltage, typically 30,000-45,000 volts. From there the energy is sent in the 
usual way, but using enhanced components, to the plugs via king lead, rotor arm, cap and plug 
leads. The improved abilities described, allow for complete combustion, faster starting, better 
acceleration, more power, smooth idle, superior economy and cleaner combustion. 

In Conclusion the Rover SD1 V8 Original Ignition System provides adequate spark generation 
for normal motoring but it’s a ‘close-run thing’. For an enthusiast wishing to improve road going 
performance, let alone prepare an engine for track work, there is nothing left in the original 
system to play with so conversion to CDI is the most obvious alternative for improvement. 

Epilogue! Having accessed and studied internet information on ignition systems for many, many 
hours, this article is my take on the material seen on various sites as it relates to the Rover SD1 
V8 engine. Notwithstanding my personalization of what appears here I readily acknowledge 
those sources of material and inspiration for some of the redrawn images. Errors and omissions 
are expected and notification would be gratefully received to improve the accuracy of the article. 

Ramon Alban              www.vintagemodelairplane.com 


