
SPORTPLANE BUILDER 

GOOD SENSE 
ENGINE OPERATIONS 

, e learn a little about operat
ing our aircraft engine 
properly during our initial 

exposure to flight training. A littl e 
more is learned through experience as 
we build up flying hours. And, right or 
wrong, we "learn" even more from 
others during "bull sessions" and 
hangar discussions where sp irited ex
changes of opinions, experiences, and 
"superior" knowledge on the subject 
of aviating abound. 

The best and most reliable advice , 
as always, regarding how to operate 
your engine sensibly is naturally ob
tained from the ·manufacturer's engine 
manual for the particular engine you 
have installed in your aircraft. It wi II 
provide you with the ultimate guid
ance you need. 

Unfortunately, such manuals seldom 
answer all the questions you may en
counter in the day-to-day operations of 
your engine. I find it most interesting 
and encouraging to learn that the small 
air cooled aircraft engines most of us 
fly are very reliable and perform quite 
predictably when operated properly. 

These 4-cylinder aircraft engines 
were first introduced many years ago 
and have changed very little up to the 
present. Among the more plentiful of 
these engines are the 4-cylinder Conti
nentals (A65s, C85s, C90s , and 
O-200s) and the Lycomings (O-235s, 
O-290s, O-320s and O-360s). 

They have been operated by liter
ally thousands of owners, operators 
and mechanics for millions of hours 
under a myriad of conditions. 

Many operational lessons have been 
learned and many opinions have long 
since been formed regarding how 
these engines can be operated safely 
and efficiently. Do the engine manu
facturers, experts and "o ld timers" 
agree? Let' s see what you think. 

NOTE: To keep this discussion 
brief, I will try to confine my subjec-
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Turning the prop through four or five blades before attempting to start the engine 
each day will give you a number of important cues as to the condition of your engine. 
How many can you think of? Refer to the text under "Engine Starts." 

Don't blast your throttle to get the airplane rolling. Prop vortices will suck up dirt and 
pebbles even on paved surfaces. use minimum power to get the a irplane 
moving ... then smoothly increase power to keep it rolling. 
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FIGURE 1. 

tive comments and observations to the 
4-cylinder air cooled carbureted en 
gines driven by fixed pitch propellers. 
These are the most frequently used by 
homebuilders. 

DON'T BABY THAT ENGINE 
That's what most of them say. Sur

prised? 
Do you really believe you are treating 

your engine kindly by not using full throt
tle for takeoff ... and habitually operate it 
at very low cruise rpm? If you do, you are 
mistaken. You will be saving a bit on fuel 
costs but may be setting the stage for fu
ture operational problems ... and possibly 
increased maintenance bills. 

Low power settings tend to deprive 
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the engi ne of adequate cooling air and 
invite spark plug fouling as well as the 
build-up of cylinder varnish ... none of 
which is good for a long engine life. 

Your aircraft engine, unlike an auto 
engine, is designed to operate under high 
power ·output conditions. This means 
you can operate your engine at 75% of 
its rated power indefinitely. At pressu·re 
altitudes above 7,000 ft. this may require 
full throttle to achieve and maintain. By 
comparison, auto engines are designed 
for operations within a much lower 25 to 
30% range of their rated power. 

Before an aircraft engine is issued its 
Type Certificate by the FAA, it has to be 
capable of operat ing at full throttle for 
many hours during a test stand endurance 

run. This must be successfu lly accom
plished with its oil temperature and cylinder 
head temperatures maintained within their 
nom1al operating range. In view of all this, 
running your engine for a mere five min
utes at full power during takeoff and climb 
will hardly faze your engine. 

AS FOR OIL CHANGE 
FREQUENCY ... 

The general consensus is that oil 
should be changed regularly. Ordinar
ily this is after every 25 hours of flight 
for an engine not equipped with an oil 
filter-and 50 hours for an engine 
sporting an oil filter. 

Like all generalities there are excep
tions, aren't there ? What if your 
airplane is flown only an hour or so 
once a month? Would you let the en
gine go for two years before changing 
oil? I hope not. 

As bad as infrequent flight is on an 
engine, infrequent oil change is just as 
harmful...ifnot more so. 

To remove accumulated moisture, 
contaminates and sludge from the oil, 
consider changing your oil every four 
months even if the recommended oil 
change hours aren' t reached in that time. 

OIL CAPACITY VS 
OIL LEVEL 

Your engine's oil capacity may be 
greater than it needs to be for safe op
eration. 

For example, most 4-cylinder Ly
coming engines have an oil capacity of 8 
quarts. But, did you know that the manu
facturer also states that the oil level can 
be as low as 2 quarts and the engine 
would be safe to operate? 

Certainly, I wouldn't advocate taking 
off on a long flight with such a low oil 
level in the engine. However, most 
homebuilders soon learn that the ideal oil 
level in their Lycoming is about 6 quarts. 

If you try to maintain a full 8 quart 
level, the engine will quickly spew out at 
least one quart in short order. This 
equates to a higher oil consumption than 
necessary, doesn' t it? 

THE ENGINE BREATHER 
FUNCTION 

If the belly of yo ur aircraft is dirty 
with an oil slick , yo u can generally 
blame that on the copious air-oil va
pors expelled through the engine 
crankcase breather. 

It could be that an oil separator can 
help keep the belly of your airplane clean 



and, also , minimize the loss of oil while 
allowing the engine to breath freely. 

The usual practice is to install an oil 
separator on the firewall and run a 
small oil drain line from the separator 
back to the engine. Some builders ac
complish this by attaching the drain 
line to a fitting screwed into a tapped 
(3/8" NPT) hole in the base of the oil 
filler neck, or into a cover plate where 
a prop governor would have been in
stalled for a constant speed prop. 

A few builders don't like to reintro
duce the excess breather oil residue 
back into the engine because the oil 
may still contain moisture and contam
inants that have passed through a less 
than efficient oil separator. 

Rather than returning the expelled oil 
to the crankcase, why not collect that 
small amount of oil condensate into a 
container which you can empty periodi
cally . .. say at every oil change (see 
Figure I). 

And what an ugly looking mess it is 
... no wonder many builders don't want 
that stuff draining back into their engine. 

ENGINE STARTS AND 
GROUND OPERATION 

necessary, must be kept brief. 
After any high power operation, al 

low your engine to idle for a minute or 
two before shutting it down to he lp 
dissipate excess heat. 

Avoid running yo ur engine un
cowled because it is not good for the 
engine . .. the cylinders wil l cool un
evenly and hot spots may develop. 

If it is necessary to check the idle 
mixture, try to do it quickly, running 
the engine only briefly. 

TAXIING 
Don't blast the throttle to get your 

airplane rolling . Prop vortices will 
suck up dirt and pebbles even on paved 
surfaces. The consequence could be 
badly chipped propeller blades. 

A safer procedure would be to use a 
minimum of power to get the airplane 
rolling ... then smoothly increase the 
power to keep it moving. This technique 
helps reduce the ability of the propeller 
blades to suck up damaging particles. 

Taxiing at too high an rpm is poor 
practice because you will be controlling 
your speed by riding the brakes. This is, 
usually, unnecessary. Even with a free 
swiveling nose gear, only an occasional 

tap of a brake pedal w ill be needed to 
keep it rolling straight. 

Of course, taxiing in a crosswind may 
require a s li ght ly high rpm ... but be 
aware of the need for what you are doing. 

TAKEOFF AND CLIMB 
Avoid following another aircraft too 

closely down a dusty/dirt runway because 
even the best air filter won't protect your 
engine from ingesting a lot of crud. 

Many pilots pull the power back im
mediately after takeoff. I consider this 
to be rather risky because it seems more 
engine failures occur during the first 
power reduction than at any other time. 

For that matter, I see nothing wrong 
in NOT retarding the takeoff power 
until a safe altitude has been gained 
and that first turn in traffic is made. 

Remember, we are talking about the 
small engined, fixed pitch jobs-not 
the big powerful types that are capable 
of shattering windows unless power 
and props are pulled back for climb. 
Actually, you should be able to climb 
to a reasonable cruise altitude without 
reducing power. 

Many homebuilts, and some ultra
lights, will climb about 1000 fpm. 

Quite a few pilots make a habit of r-----------------------------------, 
turning their propeller through about 5 
blades or more before starting the en
gine . Of course, they are careful to 
check that the ignition switch if OFF. 

Even so, care must be taken any time 
you propeller is moved ... even with the 
switch OFF because a " P" lead may 
have become disconnected and the hot 
magneto will fire when least expected 
under the right (wrong?) circumstances. 

Anyhow, turning the prop through 
before starting the engine can be use
ful as it will: 

1. Help lubricate the cylinder walls, 
especially if the engine has been idle 
for a week or so. 

2. Prove that you have compression 
on all cylinders. 

3. Give you the opportunity to inspect 
the condition of the propeller closely. 

4. Tip yo u off if you have a leaky 
valve. 

5. Verify that your impulse coupler 
is working. 

For better cooling always try to face 
the aircraft into the wind especially 
when awaiting your turn for takeoff. 

Avoid high power run-ups on the 
ground because the engine will not 
cool as well as it would in flight. 

High power run-ups , if they are 

Here's an easy, economical way to enjoy aerobatic flying. One Design, lets you be 
compet iti ve in Basic to Unlimited. Or e nj oy weekend aerobatics alone. Detailed plans 
provide fo r fast, easy construction. Order materials fo r sc ratch-building. or get bolt
on parts . Call today to di scover the most inexpensive route to great aerobatic fl ying 
in your own One Design Aircraft. O rder the comprehensive information package for 
$ 15 : Aircraft Spruce & Specialty, (800) 824-1930, FAX (714) 871 -7289 or send in 
the coupon to P.O. Box 424, Fu llerton. CA 92632. Add $5 for Aircraft Spruce 432-
page Catalog: li sts all materials needed to build a One Des ign. 

Yes, send me the O In fo Pack for $ 15 0 Catalog for $5 

Amount Enclosed: 0 $ 15 0 $20 0 Check enc. Bill my: 0 MasterCard O Visa 

Account # _______________ Ex p. ______ _ 

Name Phone ______ _ 

Address _______________________ _ 
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Therefore, in five minutes of full 
throttle operation you can usually 
climb to 5000 feet . . .if you want to go 
that high. 

FIGURE 2. 

My Lycoming O-320A Fuel and Power 
Chart indicates that with full throttle, my 
engine, at 8000 ft. , will be producing only 
76.2% of its sea level horsepower. .. this 

Formation flying can be especially hard on the engine and throttle control linkage due 
to the frequent throttle movements from full power to idle ... especially at the hands 
of a pilot new to formation flying. 
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with 23.4" Hg and 2400 rpm, or 24.5" Hg 
and 2300 rpm. Therefore, I can lean aggres
sively even though I may be tooling along 
at full throttle. 

For safety's sake your electric fuel pump 
(booster pump), if you have one, should be 
turned ON for takeoffs and landings. 

ON LEANING 
I believe in leaning my Lycoming al

most from the ground, certainly as soon 
as the throttle is partially retarded. Ly
coming recommends "aggressive" 
leaning for all power settings of 7 5% 
and below. 

The higher the field elevation the 
more useful the initial leaning effort be
comes . .. actually it might be essential for 
smoothing the engine for takeoff. Natu
rally, you would not, ordinarily, lean the 
engine anytime it is putting out full rated 
power (2700 rpm) as detonation be
comes a potential risk. 

Anyway, when you come right down 
to it, most homebuilts flying with a fixed 
pitch cruise propeller will seldom de
velop full power for takeoff, therefore, a 
judicious leaning of the engine during 
the climb should never be a problem. 

LETDOWNS 
An engine can cool excessively dur

ing a let down, especially in cold 
weather. This could be bad as it invites 
lead fouling and can lead to cylinder 
cracking and excessive wear. 

Start your let down early. By reduc
ing your manifold pressure two or 
three inches from your cruise setting, 
or the rpm by a couple hundred, you 
can establish a leisurely let-down with
out causing the engine to cool 
excessively. As you lose altitude, don't 
forget to readjust your mixture in order 
to maintain smooth engine operation 
during the descent. 

Chopping the throttle and allowing 
the airspeed to build up to the point 
where the windmilling propeller is dri
ving the engine is bad, bad, bad. Keep 
your engine warm especially during 
cold weather operations. 

USEOF 
CARBURETOR HEAT 

The general belief is that engines 
equipped with pressure carburetors or 
fuel injectors are more or less immune 
from carburetor icing problems and need 
no carburetor heat provision. 

There is no doubt however that car
bu reted engines are vulnerable to 
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Don't follow another aircraft too closely down a dusty/dirt run
way because even the best air filter won't protect your engine 
from ultimately ingesting a lot of crud. 

carburetor icing and that they must have some provision for 
carburetor heat. 

Induction system icing problems can crop up even in the 
summer when humidity is high and the temperatures are 
ranging up to 90°F simply because the mixture chamber tem
perature can drop as much as 70°F from that of the inlet air. 

I learned that my Continental engines were more prone 
to carburetor icing than are the Lycoming engines I cur
rently fly. I suppose this is partly because the Lycoming's 
intake manifolds are routed through the sheltered war111th of 
the engine crankcase. Continental engines, on the other 
hand, have no similar set up. 

Always apply the carburetor heat before reducing the 
power, otherwise, the engine won't produce enough heat to 
prevent carburetor icing. It really doesn' t do much good try
ing to apply carburetor heat when the engine is idling ... 
there won't be much, if any. 

No need to use carburetor heat for takeoff and climbs be
cause icing at full throttle is most unlikely. As for cruise and 
other flight conditions, you would ordinarily-leave the carbure
tor heat in the cold position. 

If you experience a loss of power on a damp hazy summer 
day, suspect the formation of carburetor ice. Use full carbure
tor heat, or none at all, unless you have a mixture temperature 
gauge to help you adjust your carburetor throat mixture to 
above the 32°F freezing level. 

ON SWITCHING 
FUEL TANKS 

I don't know about you, but I don't look lightly on the sim
ple matter of switching fuel tanks in flight. No, I have never 

Start your let downs early. Reduce manifold pressure two or 
three inches from your cruise setting and rpm by a couple hun
dred rpm to establish a leisurely let down without subjecting 
the engine to excessive (''shock'') cooling. 



had a bad experience in this regard, nor 
have I ever switched to an OFF position, 
or an empty tank inadvertently. Yet, the 
reluctance remains. I also avoid walking 
under ladders. 

If I have the option, I try to time 
switching tanks when passing by a 
suitable forced landing area or an 
airstrip of some sort. 

Following the same line of reason
ing, I always avoid switching tanks in 
the traffic pattern just before landing 
and just before takeoff . .. risky prac
tices at best. 

As you switch tanks, it is a good 
idea to look at the selector valve to 
confirm the tank selected and that the 
selector is not incorrectly positioned 
between tanks ... it does happen. 

On switching tanks, be sure to mon
itor the fuel pressure gauge for a few 
moments, assuming, of course, your 
aircraft is equipped with one . It will 
quickly show whether or not the tank 
switching is successful. 

FORMATION FLYING 
This type of flying can be especially 

hard on the engine and throttle control 

linkage, particularly at the hands of 
one inexperienced in the art of forma
tion flying . 

Rapid throttle movements, from full 
power to idle, either on the ground or 
in the air, cause various parts of the 
engine to expand and contract at dif
ferent rates with engine temperature 
changes. Abnormal wear takes place in 
the control linkage and elsewhere each 
time this is done because of the erratic 
torsional stresses and temperature 
stresses induced. 

Incidentally, throttle chopping is a 
major factor in cylinder head cracking 
and other engine problems. The prac
tice is equally damaging in flight 
regimes other than formation flying . 

IN SUMMARY 
These few random thoughts only touch 

lightly on the subject of sensible engine 
operations. There are many additional 
considerations that come into play, espe
cially with so-called "high-performance" 
aircraft where the engine drives a con
stant speed propeller, is equipped with a 
fuel injector instead of a carburetor and 
may even be turbocharged. 

Fly The Airplane .. Forget The Intercom 
Aircraft Intercoms from PS Engineering are the most 

"forgetable" in the world. Set It, forget it-and enjoy natural 
sounding cockpit communications. 

• 
• 
• 
• 

Ortirtnators of Individually adjusted VOX circuits 
Inventors of "Soft Mute" for great sounding music 
Pioneers of Digital Recording Intercoms to Record ATC 
,Only FAA TSO C50-c manufacturer of intercoms 

+ Panel Mounts with ISO-ALL-CREW 
• Portables with rechargeable battery ,---
• Monaural or Stereo with Sort Mute 1 :..,ENGINEERING 
• Digital Intercom Recording System 

Sound Quality. Sound Engineering. • MadeintheUSAl 

9800 Martel Road Lenoir City, TN 37771 (615) 988-9800 FAX 988-6619 
Leave the Communications to Us. Aircraft Intercoms from PS Engineering 

For infonnonoo, use SPORT AVIATION' , Reader Service Cord 
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As I pointed out in the beginning, 
when in doubt consult the engine manu
facturer's engine manual for guidance. 

In addition, any homebuilder who 
wants to operate his engine in an effi 
cient and professional manner should 
obtain and study the book by Kas 
Thomas, entitled, Aircraft Engine Op
erating Guide (Belvoir Publications, 
Inc. , 1111 E. Putnam Ave., Riverside, 
CT 06878). I recommend it highly. • 

!'" ,r. 

Add .$6.50 postage and handling fQt 1 . 
book, $8 (2 books), $11.75 (3 boo~m 
or buy all four books (#PLU 21-15§92 
for a special price of $75 .95, plus, 
$12.50 postage and handling. Wis/ 

;,. .. f. 
consin residents add 5% sales tax. .1~;., , . ..- ~ rt" 


