aAveO LYCOMING OPERATOR’S MANUAL

0Z L-0O1 [ea1dAJ, - MatA Juoly 1ysiy ¥/¢

vi



amvrcO LYCOMING OPERATOR’S MANUAL

OPERATING INSTRUCTIONS

Page
T | e i 1Y, T i Ty 3-1
Prestarting Items of Maintenance . . . ... ... ... .... 3-1
Starting Procedures
NORHIAL STAFE"™ | & i e mum-veae siobme s 5o ok s o 3-2
HOotERRINe - 5 5 0i i3 i s s oAU RS 3 VR E 535 3-3
Lol ERDINE v s some mmday vl n & S Sieon ) mesme i a s 0 3-3
Ground Runningand Warm-Up . . ... ... ... ... ... 34
Grotnd ChecK: . & 0w & 5 0 s o e & & 55 w0 e % o 34
Operation in Flight |
COUNIEIWRIINIS. & i v va & o oo % e o & w0 e 2w W w5 3-5
POWEY SEERNES | ool bk e i s B d E LSRR AD 3-5
Fuel Mixture Leaning Procedure . .. ............ 3-5
Engine Flight Chart
FOBL BB BN b el v e i ) S R AR 3-8
Dhératingt Condillons ¢ o5 5 s r e i 3 0 PHE SR F LR 4G 3-8
Engine Shut Down Procedure . . . ... ... ......... 3-9

PErTOrmance CUIVEBE. oo o5 sane @ w5 5% & 808 558 25w 3-10



AvCO LYCOMING OPERATOR’S MANUAL

10-720 SERIES SECTION 3
SECTION 3

OPERATING CONDITIONS

1. GENERAL. Close adherence to these instructions will greatly
contribute to long life, economy and satisfactory operation of the engine.

NOTE

YOUR ATTENTION IS DIRECTED TO THE WARRANTIES THAT
APPEAR IN THE FRONT OF THIS MANUAL REGARDING ENGINE
SPEED, THE USE OF SPECIFIED FUELS AND LUBRICANTS,
REPAIRS AND ALTERATIONS. PERHAPS NO OTHER ITEM OF
ENGINE OPERATION AND MAINTENANCE CONTRIBUTES QUITE
S50 MUCH TO SATISFACTORY PERFORMANCE AND LONG LIFE AS
THE CONSTANT USE OF CORRECT GRADES OF FUEL AND OIL,
CORRECT ENGINE TIMING, AND FLYING THE AIRCRAFT AT ALL
TIMES WITHIN THE SPEED AND POWER RANGE SPECIFIED FOR
THE ENGINE. DO NOT FORGET THAT VIOLATION OF THE
OPERATION AND MAINTENANCE SPECIFICATIONS FOR YOUR
ENGINE WILL NOT ONLY VOID YOUR WARRANTY BUT WILL
SHORTEN THE LIFE OF YOUR ENGINE AFTER ITS WARRANTY
PERIOD HAS PASSED.

New engines have been carefully run-in by Avco Lycoming and
therefore, no further break-in is necessary insofar as operation is
concerned; however, new or newly overhauled engines should be operated
using only the lubricating oils recommended in the latest edition of Service
Instruction No. 1014,

NOTE

Cruising showid be done at 65% Yo 75% power until a total of 50 bours bas
accumulated or oil consumption bas stabilized. This is to ensure proper
seating of the rings and is applicable to new engine, and engines in service
following cylinder replacement or top overbaul of one or more cylinders.

The minimum fuel octane rating is listed in the flight chart, Part 7 of
this section. Under no circumstances should fuel of a lower octane rating
or automotive fuel (regardless of octane rating) be used.

2, PRESTARTING ITEMS OF MAINTENANCE. Before starting the
aircraflt engine for the first flight of the day, there are several items of
maintenance inspection that should be performed. These are described in
Section 4 under Daily Pre-Flight Inspection. They must be observed before
the engine is started.
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«Avea LYCOMING OPERATOR’S MANUAL
SECTION 3 10-720 SERIES
“TARTING PROCEDURES.,
NOTE

Cranking periods must be limited to ten (10) to twelve (12) seconds with a
frve (5) minutes rest between cranking periods.

a. Normal Start
(1) Perform pre-flight inspection.
(2) Head aircraft into the wind.
(3) Set propeller governor in “Full RPM’’ position,
(4) Turn fuel valves on,
(5) Place mixture control in “idle cut-off”,
(6) Crack throttle,
(7) Turn boost pump on,

(8) Move mixture control to “full rich” until 5 gal./hour fuel flow is
indicated on the fuel flow gage for a period of from 4 to 5 seconds.

(9) Move mixture control to “idle cut-off”,

(10) Turn ignition switch to “‘start’.

(11) When engine fires, allow ignition switch to return to “both”.
(12) Move mixture control slowly and smoothly to “full rich”,

(13) Check oil pressure gage for indicated pressure. If oil pressure is
not indicated within thirty seconds stop the engine and determine
cause,

NOTE

If engine fails to achieve a normal start, assume it to be flooded and
accomplish the following.

1, Turn boost pump off,

2. Move mixture control to “idle cut-off",
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3. Open throttle full.

4. Turn ignition switch to “‘start”.
5. When engine is cleared of excess fuel and begins to fire, move

mixture control slowly and smoothly to “full rich™ and close throttle
to idle.

b. Hot Engines.
(1) Close throttle.

(2) Turn boost pump on.
(3) Prime engine once with mixture control.

(4) As soon as fuel flow is indicated on gage, turn boost pump off
and place mixture control in “idle cut-off™,

(5) Open throttle at least one inch.
(6) Engage starter,

(7) When engine fires, ease the mixture control slowly and smoothly
to “full rich”,

c. Cold Engine.
(1) Open throttle 1/2 inch.

(2) Open fuel valve.

(3) Prime engine by turning the boost pump on and place mixture
control in “full rich” for about 3 Lo 5 seconds.

(4) Proceed with normal start.
NOTE

In extremely cold weather additional priming may be necessary.
Prebeating the engine and oil will expedite starting.
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SECTION 3 10-720 SERIES

4. GROUND RUNNING AND WARM-—UP. Subject engines are air
pressure cooled and depend on the forward movement of the aireraft to
maintain proper cooling. Particular care is necessary therefore, when
operating these engines on the ground. To prevent overheating, it is
recommended that the following precautions be observed.

NOTE
Any ground cbeck that requires full throttle operation must be limited to

three minutes, or less if the indicated cylinder bead temperature exceeds
the maximum stated in this manual.

a. Head the aircraft into the wind.
b. Leave mixture in “full rich”.

¢. Operate on the ground only with the propeller in minimum blade
angle setting.

d. Warm up at approximately 1000-1200 RPM. Avoid prolonged idling
and do not exceed 2200 RPM on the ground.

e. Engine is warm enough for take-off when the throttle can be opened
without the engine faltering.

5.GROUND CHECK.
a. Warm up as directed above.

b. Check both oil pressure and oil temperature.
c. Leave mixture in “full rich”.

d. A proper magneto check is important. Additional factors, other than
the ignition system, affect magneto drop-off. They are load-power
output, propeller pitch and mixture strength. The important thing is
that the engine runs smoothly because magneto drop-off is affected by
the variables listed above. Make the magneto check in accordance with
the following procedures.

(1) With propeller in minimum pitch angle, set the engine to produce
50-65% power as indicated by the manifold pressure gage. Mixture
control should be in the full rich position. At these settings the
ignition system and spark plugs must work harder because of the
greater pressure within the cylinders. Under these conditions ignition
problems, if they exist, will occur. Mag checks at low power settings
will only indicate fuel-air distribution quality.
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(2) Switch from both magnetos and note drop-off, return to both
until the engine regains speed. Switch to the other magneto, note
drop-off and return to both. Drop-offs should not exceed 175 RPM
and should not exceed 50 RPM between magnetos. A smooth
drop-off past normal is usually the sign of a too lean or too rich
mixture,

(3) Do not operate on a single magneto for too long a period, a few
seconds is sufficient to note drop-off and will minimize plug fouling.

6. OPERATION IN FLIGHT.

a. Subject engines are equipped with a dynamic counterweight system
and must be operated accordingly. Use a smooth, steady movement
(avoid rapid opening and closing) of the throttle. Avoid high RFM - low
manifold pressure operation.

b. See airframe manufacturer’s handbook for recommended power
settings.

c. Fuel Mixture Leaning Procedure,

Improper fuel/air mixture during flight is responsible for many
engine problems particularly during take-off and climb power settings.
The procedures described in this manual provide proper fuel/air
mixture when leaning Avco Lycoming engines; they have proven to be
both economical and practical by eliminating excessive fuel
consumption and reducing damaged parts replacement. It is therefore
recommended that operators, of all Avco Lycoming aircraft
power-plants, utilize the instructions in this publication any time the
fuel/air mixture is adjusted during flight.

Manual leaning may be monitored by exhaust gas temperature
indication, fuel flow indication, and by observation of engine speed and/or
airspeed. However, whatever instruments are used, the following general
rules should be observed by the operator of Aveo Lycoming aireraft
engines.

GENERAL RULES

Never exceed the maximum red line cylinder bead temperature limit,
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For maximum service life, cylinder bead temperatures should be
maintained below 435°F. (224°C.) during bigh performance cruise
operation and below 400°F. (205°C.) for economy cruise powers.

Maintain mixture control in “Full Rich’’ position for rated take-off,
climb and maximum cruise powers (above approximately 75%). However,
during take-off from bigh elevation airport or during climb, roughness or
loss of power may result from over-richness. In such a case adjust mixture
control only enough to obtain smooth operation - not for economy.
Observe instruments for temperature rise.

Always return the mixture to full rich before increasing power settings.
Operate the engine at maximum power mixture for performance cruise
powers and at best economy mixture for economy cruise power; unless

otherwise specified in the aircraft owners manual.

During let-down flight operations it may be necessary to manually lean
engines to obtain smooth operation.

(1) LEANING TO EXHAUST GAS TEMPERATURE GAGE.

(a) Maximum Power Cruise (approximately 75% power). Never lean
beyond 150°F. on rich side of peak EGT unless airframe
manufacturer’s handbook shows otherwise. Monitor cylinder head
temperatures.

(b) Best Economy Cruise (approximately 75% power and below).
Operate at peak EGT, or if desired, drop 50°F. on rich side of peak
EGT.

(2) LEANING TO FLOWMETER.

Lean to applicable fuel-flow tables or lean to indicator marked for
correct fuel-flow for each power setting.

(3) LEANING WITH MANUAL MIXTURE CONTROL. (Economy
cruise, 75% power or less) without flowmeter or EGT gage.)
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