
Engine Compression Check 

Bil/ FreemanandTerryYake - As part 
of the annual inspect ion, a compres
sion check is specified. If you are not 
familiar with why you are doing it , 
how to do it, or what to look for, here 
are some t ips and education. 

Simply stated , the compression 
check is made to determine if the 
piston rings and intake/ exhaust 
valves are sealing properly. Timely 
measurements, described below, 
can find problems before they be
come serious from an operations 
and/ or cost perspective. 

The compression test technique util
izes an apparatus w ith a fixed inlet 
pressure of 80 psi through a preci
sion orifice, yielding a defined pres
sured rop on the low pressure side of 
the orifice in the presence of a leak. 
(NOTE: The quality of the tester will 
determine the accuracy of the read· 
ings and the error between the differ
ent testers. The precision of the ori
fice size is the critical factor.) While 
performing the test measurement 
and maintaining 80 psi on the inlet 
side meter of the test apparatus, the 
other meter will indicate some lower 
reading. A pressure drop up to 25 
percent is reasonable. That number 
is dependent upon engine design 
and manufacturer. (Check with 
engine manuals or the factory if you 
aren't famil iar) . A reading varying by 
more than 25 percent might indicate 
a problem. Remember, the reading 
can be affected by engine tempera
ture, number of hours on the engine, 
manufacturer, and / or other factors. 
(Lightplane Maintenance is a good 
reference for assistance in under
standing the various engine model 
quirks that may be experienced). 

It is important to keep the differential 
compression test in proper context. 
While compression checking is a 
valuable diagnostic tool , it can easily 
be misused or misunderstood which 
may lead to unnecessary and expen
sive cylinder work. What we are 
really looking for is a change in the 
test results, over time, for an engine. 

If your e11gine is running fine, the 
aircraft seems to be climbing out well , 
and is not using a lot of oil, a " low" 
compression check, with all cylinders 
showing similar values, probably 
means nothing at all. On the other 
hand, if your engine has always 
tested 73/ 80 on all cylinders and is 
suddenly 45 / 80 on one, you need to 
start looking for other symptoms and 
their root cause. 

Many people will tell you that any 
leakage above 25 percent is serious. 
Saying that a cylinder with a com
pression score 25 percent below 
perfect (60/ 80) is absolutely in need 
of corrective action is hogwash. Even 
the FAA only says that a cylinder with 
a score below25 percent, "is cause to 
suspect the cyl inder of being defec
tive." This information is found in FAA 
publication AC 43.13 - 1 A. What? You 
don't have a copy? You should have, 
if you work on your own aircraft. So, 
if you get a 56/ 80 reading on two 
cylinders, DON'T just jerk the jugs 
and get them reworked immediately. 
There is a significant chance that you 
could be wasting precious time and 
money. Now, on to the actual testing 
and investigation. 

Generally, better results, i.e. results 
which more nearly indicate the per
formance of the cylinder components 
when the engine is running, are 
achieved with a test done on a hot 
engine. This is a real nuisance since 
everything isveryhotto thetouch, but 
it g ives much more accurate results. 
The best procedure is to go fl y the 
aircraft. A ground run up to warm it is 
OK, although the temperature distri
butions throughout the engine will be 
different than when it has been flown. 
A cold engine compression check is 
not valid. Keep in mind that directly 
comparing a cold test to a hot test 
may be nearly meaningless. 

BE CAREFUL when making the 
compression test. All spark plug 
wires must be disconnected and one 
spark plug removed from each cylin
der. Bring the piston, in the cylinder to 
be tested, to top dead center (TDC). 
With a second person holding the 
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propeller firmly, apply the com
pressed air through the attachment 
fitt ing in the spark plug hole. Rock 
the propeller back and forth a few 
degrees to get the highest low pres
sure meter reading. Keep the high 
pressure side at 80 psi. DON'T LET 
THE PROPELLER GET AWAY 
FROM YOU I I It will whack you 
good, causing serious injury. 

Notice that a very slight rotational 
movement of the prop may cause 
large variations in the readings. This 
is primarily caused by the rocking 
motion of the piston in the cylinder 
bore, moving from side to side, or . . 

otherwise moving the rings around. 
Settle on the best readings you can 
achieve that will hold steady. Do not 
record just a momentary spike in the 
pressure. After finding the " best 
point" , you're going to hear air leak
ing through the engine as the tests 
are being made. Here's how to diag
nose the air noise. Listen at each of 
three places: the crankcase breather 
hose outlet, carburetor inlet, and the 
exhaust pipe outlet serving the cylin
der under test. 

* Air escaping around the exhaust 
valve will be heard at the exhaust 

. 
pipe. 

* Air escaping around the intake 
valve will be heard at the carburetor 
inlet. 

* Air escaping past the piston rings 
will be heard at the outlet .of the 
crankcase breather hose. 

Record both the pressure and where 
the air is coming from as you test 
each cylinder. If two leakage points 
exist, try to estimate the relative 
amount from each location. 

Now, what does all this hissing 
mean? Air leakage around the rings 
is the least serious of the symptoms. 
Sometimes the rings (three to four of 
them on each piston) rotate into a 
position where the ring end gaps are 
aligned, yielding a lower than normal 
resistance path for air to leak out. If 
this occurs to a cylinder that 



previously was test ing within specifi
cation and other indicators of engine 
performance are OK, run the engine 
::iriother five hours and retest. See if 

1 test results improve before you 
automatically run to your friendly 
engine overhaul center with an open 
check book. 

Leakage around the valve can range 
from no problem to serious. The 
recommended procedure is to 
" stake" a leaking valve in attempt to 
dislodge any foreign matter that 
might be preventing a good seal 
between the valve and the valve seat. 
This may sound a little flaky, but it is 
recommended and is safe when 
done correctly (AC43.13-1 A, again). 
The procedure is to remove the valve 
cover and, while protecting the of
fending valve stem and spring cap 
with a fiber, plastic, or wooden drift, 
strike the valve stem smartly several 
times with a hammer. The piston 
MUST NOT BE AT TOP DEAD 
CENTER (TDC) when you do this or 
the valve may strike the piston, po
tentially damaging both. 

If, after staking, the readi11g is still low, 
but not catastrophically so (cata
strophic is like 20/ 80), fly the aircraft 

a few hours and recheck the com-
• press1on. 

A leaky intake valve somewhat 
messes up the entire intake system, 
but is relatively harmless. A leaky 
exhaust valve will eventually develop 
into a candidate for a broken valve, 
which usually involves large quanti
ties of money and an off airport land
ing. A few hours of flying is not going 
to destroy a valve, assuming you 
know the problem has developed 
relatively recently and has not al
ready been going on long enough to 
have seriously damaged the valve 
seat. The serious problems usually 
have 30 / 80 or lower readings and all 
point toward the exhaust valves. 

Another possibility for leakage is a 
sticky valve. This becomes much 
more common with the use of leaded 
fuel in engines not originally de
signed for it. Sticky valve guides may 
possibly be corrected without pulling 
the cylinder off, if you are adept at 
using your fingers, mirrors, and 
string to maneuver the valve stem out 
through the spark plug hole to work 
on it and the guide. A borescope may 
be used to examine the valve seat 
before pulling the cylinder. 

Depending on the severity of the 
problem, you may be able to mini
mize the repair cost. Get someone 
qualified to examine the trouble and 
advise of the appropriate action to be 
taken. 

We hope this w ill help you do the next 
compression check, or at least 
understand what the mechanic is 
doing when he does it for you. Care
fully recording of differential com
pression test values and making 
comparisons over time will yield the 
most useful information. · Pulling a 
cylinder based on only one 55 / 80 
test result with no other reason to 
suspect a problem is probably a 
waste of time and money. On the 
other hand , discovering and lapping 
a leaky exhaust valve before it over
heats and either needs replacement 
or fails in service is a very good pro
cedure. Like many other issues 
concerning your aircraft, the differ
ential compression test can be used 
for good and bad. 
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