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maintenance

I t think it would be fair to say that most 
TTC members are familiar with the use of 
a compression test as a diagnostic tool. 
Many may even have a compression tester 
in their kits and there is no question that 
a compression test is an effective way to 
quickly evaluate the health of a motors’ top 
end. Warm up the engine, pull the plugs 
and check each cylinder. With a few drops 
of oil in a suspect cylinder, one can even 
get an idea as to whether the problem re-
lates to valves or rings. Not bad, but with a 
little more effort and equipment, one can 
perform a leak down test which will go well 
beyond simply getting an idea as to what’s 
what up top. With the leak down test one 
will be able to evaluate each cylinder, each 
valve, the piston rings and even the head 
gasket. Furthermore, and perhaps of great-
est value, this test can also be undertaken 
at various stages during the assembly of a 
motor. You can check as you go rather than 
waiting until the key can be turned to see 
if everything is ok! All this and you don’t 
even need a computer!

Essentially, the leak down test differs 
from a compression test in that it measures 
the amount of air leakage within a cylinder 
by introducing compressed air into a sta-
tionary motor while the compression test 
requires that the motor be cranked over in 
order to measure the amount of compres-
sion the piston can generate within the 
cylinder. All motors leak air, the question 
is how much and from where. With com-
pressed air and the motor in a stationary 
position, this information can be obtained 

by simply looking and listening. 
The tools required to perform a leak 

down test include an air compressor capa-
ble of producing something in the range of 
4 cfm at 100psi (most 110 volt home hob-
by type units should comfortably achieve 
this), a basic tool kit, a length of hose and a 
leak down tester. 

For me, an air compressor is such a ba-
sic tool that I can hardly imagine getting 
by without one. For one thing, I don’t think 
that I can remember how to hammer in a 
finishing nail by hand and I am certainly 
not inclined to pay to check my tire pres-
sure at a gas station. With an air compres-
sor in hand, setting up to do a leak down 
test only required the purchase of a leak 
down tester. I bought my tester from NAPA, 
in stock, for about $80.00. I should mention 

also that, if one has the time and the incli-
nation, a compression tester can be adapt-
ed to become a leak down tester for about 
$25.00 for additional connections and 
hoses. If you are interested, YouTube , has 
a video that does a good job of describing 
how to go about this. 

The first step in performing a leak down 
test is to ensure that your car is in neutral 
and will not roll. Do you trust the parking 
brake? If not, chocks may be a good idea. 
Once sure that “Trumpy” is going to stay 
put while in neutral, pop the hood, num-
ber the spark plug wires and remove all the 
spark plugs. I think that having the spark 
plug wires numbered is a good idea in gen-
eral, but this is particularly important here 
as you will want to be able to easily and 
quickly identify which wire is for which cyl-
inder. This brings us to the only tricky part 
of the test. The piston of the cylinder being 
tested should be at, or near, top dead cen-
ter on the firing stroke. For the #1 cylinder, 
this is not very difficult. For the other cylin-
ders, a little more thought is required.

There are two reasons for the piston of 
the cylinder being tested to be correctly 
located. Firstly, and most importantly, both 
the exhaust and intake valves must be fully 
closed. Locating the piston at ‘top dead 
centre’ (TDC) on the firing, or compres-
sion stroke, will ensure that both valves 
are closed. Or at least, as closed as they are 
going to get depending on their condi-
tion! Also, it is important to remember in 
a four stroke motor that each piston has 
a TDC on the compression as well as the 
exhaust stroke. The valves are fully closed 
only on the compression stroke. Secondly, 
the piston will be less likely to be forced 
downward by the compressed air when at 

TDC (think about standing on the upper 
pedal of a bicycle when the crank is in the 
vertical position). For me, the simplest way 
to locate TDC on the firing stroke in a fully 
assembled motor is to use the spark plug 
as an indicator. With a grounded spark 
plug inserted into the sparkplug wire re-
lated to the cylinder to be tested (hence 
the need to number the wires), turn on the 
ignition and rotate the engine by hand in 
the normal operating direction until the 
spark plug sparks. The snap of the plug will 
be heard as well as the spark seen but it 
may help to reduce ambient light levels in 
order to see the spark more clearly. Once 
the spark has been seen, rotate the motor 
a further 10º or so to allow for static spark 
advance and you will have the piston in a 
position workably close to TDC. Starting 
the test sequence with the #1 cylinder is 
a good idea as the TDC markings on the 
pulley will serve as a double check to the 
process for the first test.

With my TR6, I found that it was possible 
to rotate the motor using the fan blades 
providing that the spark plugs were all 
removed. After a few rotations, however, I 
decided that this method of rotating the 
motor provided limited control and cer-
tainly proved to be a good way to bang up 

the knuckles! To help with this problem, I 
invested some time and effort into making 
up a lever that hooked to the hub of the 
fan body and enabled me to rotate the mo-
tor easily and with good control. 

With the piston correctly located, the 
actual leak down test process is straight 
forward. The tester has a quick disconnect 
between the gauge side of the tester and 
the hose with the spark plug thread adapt-
er. With the two components disconnect-
ed, screw the adapter into the spark plug 
opening of the cylinder (finger tight is fine) 
to be tested and connect the gauge side 
of the tester to the air compressor. Turn on 
the air compressor and allow the compres-
sor to run until it cycles off automatically 
(it is preferable to keep ambient noise to a 
minimum). Set the regulator on the output 
side of the compressor to between 90 and 
100psi and adjust the regulator on the tes-
ter until the needle on the tester gauge is 
at 0 in the area of the gauge marked “Set.”

Double check that the car is in neutral 
and that you have left nothing near any 
moving parts of the motor. If a lever was 
used to rotate the motor, be sure that it has 
been removed. Keep in mind, even with 
the piston at TDC, it is possible for the com-
pressed air that will be introduced into the 

cylinder to cause the motor to rotate. Once 
everything has been double checked, and 
with fingers out of harm’s way, connect the 
gauge side of the tester to the spark plug 
side and read the gauge. In my experi-
ence, a leak down reading of less than 20% 
is about as good as it is likely to get on a 
TR6 motor and a reading of less than 30% 
is acceptable. Readings over 40% indicate 
that you have an internal problem and that 
help is needed. If the motor does rotate, 
reset and check the piston location and 
try again. If the problem persists, reducing 
the output pressure from the compressor 
should help. 

Remember though, the “set” position of 
the leak down tester will likely have to be 
readjusted to 0 again in order to accom-
modate for the reduced pressure.

If the reading is found to be acceptable, 
one can simply move on to the next cylin-
der and repeat the process. If the first cyl-
inder to be tested was #1, then one would 
simply move on through the 1, 5, 3, 6, 2, 4 
cylinder firing order of the TR6 motor. This 
would result in each test requiring only a 
120 degree rotation of the motor at which 
point the next plug should fire indicating 
that that cylinder is nearing TDC. 

If a cylinder is found to have excessive 

 TR6 Owner, Colin, examines the value of the ‘Leak Down Test’

Holding up under pressure
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The Leak Down Test gear includes a compressor, a quick 
connect/disconnect hose attachment with brass spark plug 
adaptor, air regulator and other minor bits and pieces.

Colin made up 
a lever to assist 
with rotating the 
motor and avoiding 
scraped knuckles

Rotating the motor to locate 
the sparking point. Note the 
white ground wire.

Adjust the regulator on the tester until the needle on the tester gauge is 
at 0 in the area of the gauge marked “Set.”

A leak down reading of less 
than 20% is about as good 

as it is likely to get on a TR6 
motor and a reading of less 

than 30% is acceptable.
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leakage, the source of the leakage can be 
accurately determined by using a length of 
plastic tube as a listening device. 

A failed head gasket can be detected 
by inserting the tube into the cylinders 
adjacent to the cylinder being tested. Ex-
cessively worn rings can be identified by 
listening to the tube while held to the dip-
stick opening. 

A bad exhaust valve can be identified 
by listening to the tube while inserted into 
the exhaust pipe and intake valves can be 
checked by lifting the carburetor piston 
and inserting the tube into the intake side 
of the carburetor. The noise heard from a 
problem component will be very notice-
able while the noise from a good compo-
nent will be subtle or not present at all. The 
only exception to this will be listening for 
ring issues at the dipstick opening. There 
will always be a hiss of air as it escapes 
through the gap in the piston rings. 

In this case one will have to evaluate the 
degree of leakage by comparing different 
cylinders. Also, if everything else is quiet, 
then it would be logical to look to the rings 
as being the problem.

For me, however, the most important 
benefit of the leak down test is that it 
can be performed on a motor at various 
points during the reassembly process. As 
Terence McKillen mentioned in the Brit-
ish Car Day issue of Ragtop, the ability to 
test that a cylinder head gasket has sealed 
completely before taking the time to in-
stall other components is a major ben-
efit. Terence and I both had occasion to 
remove the cylinder heads from our cars 
this past winter. We did my car first and 

had the motor fully assembled complete 
with coolant, oil and exhaust system only 
to find that the motor wouldn’t start due 
to a lack of compression. After a few frus-
trating days, and nights, I picked up a leak 
down tester and quickly concluded that 
the head gasket was leaking between vir-
tually all the cylinders. When it came time 
to do Terence’s car, we performed a leak 
down test once the head was installed 
and found that the head gasket of his car 
had also failed to seal between two of the 
cylinders. We quickly solved the problem 
by increasing the torque of the cylinder 
head bolts to the maximum noted in the 
Bentley Manual where we had initially 
tightened them only to a middle point in 
the range with the idea that we would re-
torque to a higher setting after the motor 
had run in for a few hundred miles. A leak 
down test when the head is first bolted 

down, and before the rocker assembly is 
added, takes only a few minutes because 
all the valves are closed. Resolving prob-
lems that are found at this stage takes a 
fraction of the time that would be ex-
pended if the problem were only discov-
ered at completion of the reassembly. 

One thing is for sure! We will never fully 
reassemble a motor without performing a 
leak down test once the cylinder head is 
bolted down. We are converts!

I would like to thank TTC member, 
friend, neighbour and sometime LBC as-
sistant mechanic, Sean Doherty, for tak-
ing the photographs used to illustrate 
this article. ragtop
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The source of cylinder leakage 
can be accurately determined by 

using a length of plastic tube as a 
listening device.

A bad exhaust valve can 
be identified by listen-
ing to the tube while 
inserted into the exhaust 
pipe.

Intake valves can 
be checked by lift-
ing the carburetor 
piston and insert-
ing the tube into 
the intake side of 
the carburetor.


