Leak Down Tester  

It is easy to do a compression test: 
· Screw in the tester,  

· Hold the throttle wide open,  

· Press the starter button.  

· Read the test gauge 
The cylinder takes in air and compresses it, and the tester traps it. The maximum is reached when the gauge holds more pressure than the engine can produce. The weakness of this test is that throttle position, engine temperature, ambient air temperature, and a host of other factors can make the results vary considerably.
What's worse, a compression test checks too many engine components at the same time. A poor reading can indicate so many things, it's hard to tell which engine part is at fault without doing a lot of other tests. A Leak Down tester avoids this difficulty. 
Air is pumped into the cylinder from an outside source, and the gauge reads the percentage that escapes, which not only eliminates all of the afore mentioned variables, but as a bonus, makes it a simple matter to pinpoint the source of the leakage by wiggling and rotating engine parts while the test is underway. Not only does the amount of air escaping from the cylinder register on the gauge, it can also be heard, enabling the source of the leak to be pinpointed prior to the teardown. 
For example, 
· High Leak Down reading (around 10% or more) accompanied by hissing in the carburettor indicate burnt, tight, or carboned-up intake valves;  

· High Leak Down readings accompanied by hissing in the muffler/exhaust points toward exhaust valves.  

· Air escaping out of the dipstick hole on the other hand indicates worn or damaged rings.  

· Air escaping from an adjacent spark plug hole pinpoints a blown head gasket.  

You need an air compressor to use a cylinder Leak Down tester. And, you need to now how to find TDC (top dead centre) on the compression stroke for each cylinder that is tested but if you can adjust your valves, you can use a Leak Down tester. 
Ready-made Leak Down testers are easy to find and you can buy a Leak Down tester for about $75. On the other hand if you have an air compressor then building a Leak Down tester is quiet easy and inexpensive.
MATERIAL LIST
· Miniature air pressure regulator 0-120 psi gauge, back mount, metal case, removable bezel  

· 12" pressure hose or grease gun hose 

· 1/4" quick disconnect fittings  

· 1/4" plumbing pipe  

· "T" joint 1/4" to 1/8" reducers  

· Old spark plug  

· Teflon plumber's tape 
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· The Pressure Regulator is designed to be screwed onto an automotive paint spray gun. The pressure gauge that is often attached to the regulator is, unfortunately, the wrong kind for our purposes.  

· The pressure gauge needs to be a quality, back-mount, 0-120 psi gauge.  

· The spark plug adapter is made by clamping an old sparkplug in a vice (protected with wood or aluminium stock) on the hex--not the threads--and breaking off the porcelain with a horizontal hammer blow. Then grind off the rolled-over seal above the hex, grind off the ground electrode, put the plug back in the vice and drive out the remaining porcelain with a drift (if hard, the rolled seam hasn't been sufficiently removed--on some plugs you must grind partway into the hex to completely remove the seal).  

· Tap the hex end with a 1/4" pipe tap ( NGKs are hardest to tap but seal the best afterward ). 

· Screw the adapter onto a 1/4" to 1/2" pipe reducer, and that onto a 12" grease gun hose. 

·  The damper valve is merely a restriction between the regulator and the gauge. The easiest way is to plug the middle pipe with epoxy and afterward drill a 0.040" ( #60 or 1mm drill bit ) hole.  

METHOD
· Adjust your new leak down testers regulator knob to read 100 psi on the pressure gauge.  (the female quick connector is closed and will stop the air leaking out) 

· Connect the spark plug adapter to the engine 

· Rotate the engine so that the piston is at TDC and the valves closed (compression stroke) 

· Connect the spark plug adapter hose to the leak down tester. 

· When you apply air to the combustion chamber through the spark plug hole, the gauge on the tester will drop down to below 100 psi as all motors leak some pressure.  The difference between the Final pressure (say 95 psi) and the Original pressure, (100 psi) is the Leak Down   i.e... (100-95) = 5% Leak Down.  Further explanation is at the end of the article. 

Production multi-cylinder engines in first class "as new / perfect" condition Leak Down between 0% and 5%.  
An engine with some miles on it but still good condition should be between 3% and 8% Leak Down.  
Anything more than10% Leak down means there's something wrong and needs to be investigated.
Note: In the event of a reading of more than 10%, first take the time to double check that you are in fact at TDC on the compression stroke, not on the exhaust stroke (where both valves will be open). 
The percentage Leak Down is calculated by this formula
(Original pressure minus Final pressure) divided by Original pressure multiplied by 100.  
If the original pressure was 120 psi and the final pressure was 80, the calculation would be (120 - 80) / 120 x 100 = 33% 
 

