
FIRESTARTERS … by Mr. Tech 

The spark plug was been a blight to many millions of drivers for 
generations. But no longer. Here's why... 
  
Now Ted  is a neighborly sort of man, and if you ask him to let you see 
under the hood of his Austin Healey, he probably will. 
  
There you will see, on an upright motor, the spark plugs hanging out the 
side of the cylinder head with cables running to them. Precisely where 
you don't want them to be, as Ted might reluctantly testify in a gesture to 
help me out. 
  
Those cables carry short bursts of electric charge, very delicately timed 
to within a few millionths of a second, to create sparks and set fire to the 
fuel in the cylinders. Without this fabulous, accurate timing the engine 
will either "knock," as with bad fuel, or not run at all. Without both the 
plugs and the perfect timing you ain't got a motor, you got a block of 
metal and a problem. 
  
Diesel motors don't use spark plugs; diesel motors are built to compress 
fuel to such a wild degree that it spontaneously blows up all by itself. 
That's why early experimental diesel motors were tried out running on 
waste industrial gases and - heaven help us! - coal dust. Trouble is, diesel 
motors have to be ten times stronger to create that pressure 
and therefore much, much heavier. Fuel taxes in Europe changed the 
landscape, though, causing multi-billions to be spent on development, so 
now there is now a turbo diesel Mini Cooper which is a little flyer in tight 
circuit racing. And it does 60 miles per gallon. 
  
In truth, the spark plug is just a fat metal bolt with a hole down the middle 
and a wire down the hole. The wire is separated from the bolt by an 
insulating jacket made of pot. You know, pottery pot, ceramic; not 
marijuana. Otherwise the leaf would catch fire and the guy behind 
would get stoned on the fumes and always crash. 
  
Pot is used to line the inside of the plug because it's an electrical 
insulator and it can take the heat. 
  
Sadly, a gasoline engine is only about 25% efficient. 75% of the energy 
from burning the fuel is lost as heat in the engine and the hot exhaust 
gas. Only 25% of the energy spins the motor. 
  
This vast excess of heat is created in the cylinders and mostly carried 
away by water to the radiator where it's wasted off into the air. 
  
But that's in modern times - after a long period of terrible unreliabilty - 
things have changed. 
  
In the old days, many motors were so difficult to cool that the spark plug 
in each cylinder was used as an aid to cooling. 



  
That's how bad things were! 
  
You will be less surprised to know that much of this appalling unreliability 
did not apply to V8 motors, which is why you personally may be saying to 
yourselves, "Thank heaven that all passed me by!" I'll get to V8s shortly. 
  
When you look at a rack full of spark plugs in a motor store, you see that 
they are identified by a code of letters and numbers. In general, the 
number denotes the degree of cylinder cooling that a particular grade of 
spark plug is designed to provide. 
  
That 25% efficiency is only achieved by a fabulously-designed motor. A 
crummy one would be far less. 
  
This metal and porcelain "stick," with one end in the fire and the other 
end hanging in the breeze is forced by nature to conduct some heat away 
from the fire. Varying the surface area of the metal chunk of the spark 
plug which sits outside the engine gives the chance for a motor designer 
to use the spark plug as a freebie aid to stabilising the running 
temperatures of the cylinders, mainly in order to secure as much fuel 
efficiency as possible. 
  
Only efficiency leads to horsepower. If you pour a gallon of gas in a 
bucket and set fire to it, there's an almighty bang; but no horsepower 
whatsoever. 
  
In general, the higher the number, the colder the plug. Meaning that plugs 
with high numbers act as more of a cooling aid to the motor. 
  
In a high performance race motor, you need all the cooling you can get, 
so colder plugs were an absolute necessity. 
  
 Unfortunately, using a "colder" plug means that when a motor is started 
from cold, its own spark plugs are conducting more heat out of the 
cylinders than you would wish, and acting against their own engine as it 
tries to reach a stable operating temperature. 
  
That's why, in the pits at a race meet, there always seems to be a 
ridiculous amount of thrashing of engines going on. Cold race motors 
refuse to idle or run cleanly because all the temperatures of internal 
components are totally wrong and don't support combustion of the fuel. 
Cold plugs just make it worse. But during a race, whe an engine is being 
thrashed at full-bore constantly, the same pesky spark plugs that help to 
cool the cylinders can mean the difference between winning with full 
honors and overheating -dropping out with a melted piston or two. When 
the motor is hot, cold plugs provide something akin to AC: let's call it 
CC, "cylinder conditioning." 
  
Some race mechanics, historically, would start and warm up a motor on 
"hot plugs," so it could warm up by being left to fast-idle, and then stop it 
and change the plugs after it gets hot.  
  
What a nuisance! That's dedication, girls and boys. Working on motors is 



enough of a pain. Now try it with 10 incinerated fingertips! 
  
But it's all over now. 
  
No need for all the monkeying around. 
  
In the last 30 years, engine makers have been competing on the basis, not 
only of performance, but of economy. It has emerged by long trial and 
error that a motor with four valves in each cylinder, two to allow fuel in 
and two to let the burnt gas out, is the big-time reliable solution to how 
any economical motor should be designed. 
  
It has also meant the end of the spark plug as a third item which has 
somehow to be accomodated in an otherwise symmetrical space. 
  
Look at a fluffy dice. 
  
The 2 side is a symmetrical form. One dot each side. Balanced. 
  
Now look at the three. It's a mess. The original two dots are cast off-
center to accomodate the third. This is like two valves in a motor cylinder 
plus an interloper - the spark plug. Deviation from symmetry is disastrous 
in terms of efficiency or producing output power. 
  
On the four side, you have symmetry again. Fine. 
  
Now look at the five side. 
  
An odd number again, but this time the symmetry is not lost. 
  
The four valves are around the outside of each engine cylinder and the 
spark plug is nicely accomodated in the middle. 
  
It also happens in blind co-incidence that to make a gasoline engine work 
most efficiently, you need a separate mechanism to operate each set of 
valves. Double overhead camshafts, or DOHC. It costs a little more to 
make, but the internal mechanical forces involved in its operation are far 
less self-destructive and it lasts nigh-on forever. 
  
The necessary physical shape of these mechanisms leaves a very large 
space right where you would ideally wish the spark plug to be. In the 
middle. So that's where it goes. 
  
But these mechanisms are much taller than a spark plug, so the plug has 
to live at the bottom of a deep hole in all the metal. Which means there is 
no chance any more of it being used to conduct away excess heat into 
passing air. 
  
Fortunately, this new, symmetrical layout of the motor means that the 
water courses around the motor no longer have to be made in ridiculous 
shapes to accomodate the presence of the spark plug as a "third item" in 
a two-valve cylinder. There is now physical room and straight lines for a 



vastly increased flow of cooling water. Again, higher reliability. 
  
And those involved in making engine parts wasted no time in working out 
what to put in the deep hole above the spark plug. 
  
Instead of having one ignition coil supplying electricity to all the spark 
plugs, mounted under the hood with cables running back and forth - and 
bathed in an ocean spray of water every time it rains - each plug has its 
own smaller coil above the plug and between the banks of valve 
mechanisms. Electricity and water don't get to mix any more. 
  
So now, on your Mini, the spark plugs are not used to help cool the 
engine and their supply wires never get wet. 
  
This means that the spark plugs and their surroundings remain at the 
same temperature during both running and warm-up, so you can have 
high performance without needing to choke the engine mercilessly simply 
to warm it from cold, which in older times always contributed to excess 
fuel use, worse emissions and sooting-up of the plugs due to hot, dirty 
gases condensing on thier accidentally-cooler surfaces. 
  
To end with, the reason why V8 motors of old always had better reliability 
was twofold; 

1. The banks of cylinders in a V engine are never upright, and the 
plugs, always on the outside of the motor, were screwed in near-
horizontally to an almost vertical surface, which rainwater runs off 
fastest. Also, there was always the blazing hot surface of the 
headers right nearby to dry anything wet at express speed. 

2. A relatively-giant V motor can carry and operate an absolutely 
vast water pump, meaning that the difficulties of getting cooling 
water to flow to the right parts in enough quantity were overcome 
by force. That and the fact that the car was large enough to carry a 
window-sized radiator. 

  
It's the engineering dream, an oversized, understressed system. Pure 
relaxation. 
  
This illustrates just how long it takes to develop little engines to do real 
work and carry a warranty. 
  
Questions and Answers 
  
Q. Should I respond to advertising for fancy spark plugs? 
A. Maybe. 
  
Fancier than usual types include Gold Palladium tip or Iridium (fanciest.) 
  
In engineering, sparks which are nothing more than electric discharges, 
that is momentary streams of flying electrons; sparks are used to erode 
metal in the way that a river erodes a canyon. With electron erosion it 



would be like firing lightning at a strip of desert continuously until you 
vaporised enough rock to leave a canyon behind. 
  
As you might imagine, then, a spark plug has the accidental tenedency to 
erode itself out of existence. It's actually intentional. It's a "sacrificial" 
method. This is why, in the old days you might take the spark plugs out of 
a motor and adjust the gap at the tip in order to compensate for erosion in 
use. 
  
Using a super-high density metal such as gold or palladium in the plug tip 
slows the physical erosion by increasing the amount of matter present to 
be eroded. Using an ultra-hard material such as Iridium in the tip slows 
the erosion by resisting it through sheer strength. 
  
Remember that one of the prime methods used by Toyota to get Lexus 
cars to the top of the reliability ratings is to fit NGK Iridium plugs from 
new. 
  
Then, when the car is being serviced, no attention to spark plugs is 
included in the service schedule until 60,000 miles. This way nobody 
touches either the plugs or the rest of the ignition system until, in most 
cases, the first owner has traded the vehicle. No physical disturbance 
generally means reduced likelihood of failure. No failure means good 
reputation, QED. 
  
Bear in mind, though, that if you do fit fancy plugs, when your car is 
serviced the guy will just take them out and throw them away. That is 
somewhere in the schedule. 
  
Whether your $100 Iridium plugs go in the dumpster or somebody eles's 
car is unknowable. Everybody's human. If you got serious money bits, 
take them out before going to the shop. 
  
Never change anything from stock while you have a warranty. 
  
  
Q. Can spark plugs talk? 
A. Yes. 
  
In almost every shop manual in the world is one full-color page showing 
what different colors of staining and other contamination on a spark plug 
tell you about conditions in an engine cylinder. 
  
It is probable, however, that users of Mobil One oil will never need to 
consult such a chart. The engine wear necessary to generate the 
symptoms may never occur. 
  
Q. Any recommendations as to brand? 
A. Just use NGK and pretend you never heard of anything else. 
  
  
That's enough. 



 

 


