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ATTENTION

OWNERS, OPERATORS, AND
MAINTENANCE PERSONNEL

This operator's manual contains a description of the engine,
its specifications, and detailed information onhow to operate and
maintain it. Such maintenance procedures that may be required
in conjunction with periodic inspections are also included. This
manual is intended for use by owners, pilots and maintenance
personnel responsible for care of Avco Lycoming powered air-
craft. Modifications and repair procedures are contained in Avco
Lycoming overhaul manuals; maintenance personnel should refer
to these for such procedures.

SAFETY WARNING

Neglecting to follow the operating instructions and to carry out
periodic maintenance procedures can result in poor engine per-
formance and power loss. Also, if power and speed limitations
specified in this manual are exceeded, for any reason; damage
to the engine and personal injury can happen. Consult your local
FAA approved maintenance facility.

SERVICE BULLETINS, INSTRUCTIONS, AND LETTERS

Although the information contained in this manual isup-to-date
at time of publication, users are urged to keep abreast of later
information through Avco Lycoming Service Bulletins, Instruc-
tions and Service Letters which are available from all Avco
Lycoming distributors or from the factory by subscription, Con-
sult the latest edition ofService Letter No. 1,114 for subscription
information.

SPECIAL NOTE

The illustrations, pictures and drawings shown inthis publication
are typical of the subject matter they portary; inno instance are
they to beinterpreted as examples of any specific engine, equip-
ment or part thereof.
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WARNING

SUBJECT ENGINES ARE EQUIPPED WITHA DYNA-
MIC COUNTERWEIGHT SYSTEM AND MUST BE OP-
ERATED ACCORDINGLY. AVOID HIGH ENGINE
SPEED, LOW MANIFOLD PRESSURE OPERATION.
USE A SMOOTH, STEADY MOVEMENT OF THE
THROTTLE (AVOID RAPID OPENING OR CLOSING).
I¥ THIS WARNING IS NOT HEEDED, THERE MAY
BE SEVERE DAMAGE TO THE COUNTERWEIGHTS,

ROLLERS AND BUSHINGS.
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TIGO-541 SERIES SECTION 1

SECTION 1
DESCRIPTION

General - The Avco Lycoming TIGO-541 series aircraft engines
are six cylinder, reduction gear driven, horizontally opposed,
wet sump, fuel injected, turbocharged, air cooled models. Ac-
cessories are side mounted and piston coolingoil jets are incor-
porated in the power section. The integral crankcase forms the
housings for the reduction gear, power section and accessory
drives. '

In referring to the location of the various engine components,
the parts are described in their relationship to the engine as in-
stalled in the airframe. Thus the power take- off section is con-
sidered the front and the sump section the bottom. Reference to
the left and right sides are made withthe observer facing the rear
of the engine. Thus the frontcylinder on the left bank is number
1 andthe rear cylinder number 5. The front cylinder on the right
bankis number 2 andthe rear cylinder is number 6. The direction
of rotation for accessory drives is determined with the observer
facing the accessory mounting pad.

Cylinders - The cylinders are of conventional air cooled con-
struction withthe two major parts, head and barrel, screwed and
shrunk together. The heads are made from an aluminum alloy
casting with a fully machined combustion chamber. Rocker shaft
bearing supports are cast integral with the head along with hous~
ings to form the rocker boxes for both valve rockers. The cyl-
inder barrels, which are machined from chrome-nickel molybde-
num steel forgings, have deep integral cooling fins andthe inside
of the barrels are ground and honed to a specified finish. New
engines are furnished with nitride hardened cylinder barrels.

Valve Operating Mechanism - A conventional type camshaft is
located parallel to and below the crankshaft and operates in alu-
minum bearings. The camshaft actuates the valves by means of
hydraulic lifters and push rods, which automatically keep the
valve clearance at zero. The valve rockers are supported on full
floating steel shafts. The valve springs bear against hardened
steel seats.
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SECTION 1 TIGO-541 SERIES

Crankshaft - The crankshaft is made from a chrome-nickel mo-
lybdenum steel forging. All bearing surfaces are nitrided. The
crankshaft is fitted with pendulum type dynamic counterweights.

Crankcase - The crankcase or integral housing consists of two
reinforced aluminum alloy castings fastened together by means
of thru bolts, studs and nuts. The mating surfaces are joined
without the use of a gasket, and the main bearing bores are ma-
chined for use of precision type main bearing inserts. Bearing
supports for the reduction gear drive and accessory drives are
assembled in the crankcase. An oil pressure operated fuel drain
valve is provided under the reduction gear section of the crank-
case. The oil filler cap is located at the left rear of the crank-
case.

Oil Sump - The sump fastens to the bottom of the crankcase. Al-
ternate oildrain plug locations are provided on the bottom of the
sump. Provisionis made for the removal of the oil suction screen.
The oil level gage is at the left rear side of the sump.

Connecting Rods - The connecting rods are made in the form of
"H' sections from alloy steel forgings. They have replaceable
bearing inserts in the crankshaft ends and bronze bushings in the
piston ends. The bearing caps on the crankshaft ends of the rods
are retained by means of two bolts and nuts through each cap.

Pistons - The pistons are machined from an aluminum alloy forg-
ing. Two compression rings and an oil regulaling ring are lo-
cated above the piston pin. The pistons are equipped with full
floating type pins with a plug located on each end of the pin.

Gears - The gears are of conventional type and are precision ma-
chined. They are hardened to insure long life and satisfactory
operating qualities.

Cooling System - These engines are designedto be cooled by air
pressure actuated by the forward speed of the aircraft. Close fit-
ting baffles build up a pressure and force the air through the cyl-
inder fins. The air is then exhausted to the atmosphere through
gills or augmenter tubes usually located at the rear of the cowling.

Lubrication System - These engines are provided with a wet sump
pressure oil system.

1-2
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TIGO-541 SERIES SECTION 1

Induction System ~ These engines employ a Bendix RSA-type fuel
injector which meters fuel in proportion to air flow to a nozzle
cluster ata central distribution zone located on top of the engine.
Pressure air is supplied to the injector directly from the com-
pressor discharge port of the turbocharger. The center manifold
is connected to individualintake pipes which conduct the fuel-air
mixture to each cylinder. The intake air pressureis altitude com-
pensated by means of air density controllersin the turbocharger
system.

TurbochargerSystem - Aturbochargeris mountedas an integral
part of the TIGO-541 seriesengines. Automatic waste gate con-
trol of the turbocharger provides constant air pressure at the
fuel injector inlet for a given power setting from sea level fo
critical altitude. The air pressure varies as a function of power
setting. Theturbocharger also furnishes air for cabin pressuri-
zation.
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TIGO-541 SERIES SECTION 2

SECTION 2

SPECIFICATIONS

NOTE
The model specifications shown on the following pages
of this section are divided accordingto model desig-
nation. When differences among models canbe clearly
stated, the specifications of more than one model are
combined in a single group; otherwise, each model
has its specifications listed separately. Also, as ad-
ditional models are added to this series, new speci-
fication pages containing data pertinent to the new

models will be added.
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SECTION 2

SPECIFICATIONS
TIGO-541-E SERIES

FAA Type Certificate
Rated max. continuous HP.
Rated speed, RPM

Engine. . . . . . . . . .

Propeller .
Critical altitude, feet
Bore, inches .
Stroke, inches. . . . .
Displacement, cubic inches
Compression ratio
Firing order .
Spark occurs °BTC
Valve rocker clearance

(lifters collapsed) . .o
Propeller drive ratio . . . .
Propeller drive rotation

(viewed from rear).
Crankshaft rotation

(viewed from rear).
Fuel Injection System

Fuel Injector, Bendix .

Fuel Pump, Lear Siegler.
Turbocharger, AiResearch
Magnetos, (1) Scintilla (left) .

(1) Scintilla (right) . . . .

Dimensions, inches
Height .
Width .
Length . . .

2-2

TIGO-541 SERIES

.E19EA
. 425

3200

. 2133

. 15000

. 5.125

. 4.375

. 541.5

. 7.30:1
1-4-5-2-3-6
20

. 040-., 105
2:3

LCounter-clockwise

Clockwise

. RSA-10DB2
RG9080J4
. T-18A21
S6LN-1208
S6RN-1209

. 22.65
. 34.86
. Bb7.57
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TIGO-541 SERIES SECTION 2
TIGO-541-E SERIES

ACCESSORY DRIVES

Drives Drive Ratio *Direction of Rotation
Magneto (2) 1.500:1
Tachometer 8. 500:1 Counter-clockwise
Propeller Governor 0.800:1 Counter-clockwise
Hydraulic or

Vacuum Pump 1. 000:1 Counter-clockwise
Vacuum or

Hydraulic Pump 1. 000:1 Clockwise

- Facing drive pad.
DETAIL WEIGHTS LBS.

1. ENGINE (STANDARD) - (With Starter and Alternator)567. 44
Turbocharger, AiResearch Model T-18A21 . . . . 37.50
Mounting bracket, exhaust manifolds,

waste gate, automatic boost control,
oil lines and baffles . .
Fuel Injector, Bendix RSA- 10DB2
Fuel Pump, Lear Siegler RG9080J4
Magneto, S6LN-1208 .
S6RN-1209
0il cooler pad cover
Oil filter and adapter
Compressor drive
Spark plugs (12) .
Ignition harness .
Intercylinder cooling bafﬂes

M

T L0 DD Lo U T R 00 s
-3
[ 44

Center fin pack baffles. . . e e e e e .8
Rear dynafocal mounting brackets e 1t
0.00

2. ENGINE INSTALLATION PARTS (STANDARD) LBS.
Starter switch, magnetic. . . . . . . . . . 1,16
Transistor voltage regulator. . . . . . . . . 1.25
Overvoltage relay . . . . . . . . . . . . 0.85

3. ACCESSORIES, DRIVES AND PARTS (OPTIONAL) LBS.
Cylinder Head Thermocouples, Bayonet type .. .58
Turbocharger Blanket . . . . . . 1.00
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TIGO-541 SERIES SECTION 3
SECTION 3
OPERATING INSTRUCTIONS

1. General - Close adherance to these instructions will greatly
contribute to long life, economy and satisfactory operation of the
engine.

NOTE

YOUR ATTENTION IS DIRECTED TO THE WAR-
RANTIES THAT APPEAR IN THE FRONT OF THIS
MANUAL REGARDING ENGINE SPEED, THE USE OF
SPECIFIED FUELS AND LUBRICANTS, REPAIRS
AND ALTERATIONS. PERHAPS NO OTHER ITEMS
OF ENGINE OPERATION AND MAINTENANCE CON-
TRIBUTE QUITE SO MUCH TO SATISFACTORY
PERFORMANCE AND LONG LIFE AS THE CON-
STANT 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 OPERA-
TION AND MAINTENANCE SPECIFICATIONS FOR
YOUR ENGINE WILL NOT ONLY VOID YOUR WAR-
RANTY BUT WILL SHORTEN THE LIFE OF YOUR
ENGINE AFTER ITS WARRANTY PERIOD HAS
PASSED.

Care of a New Engine - New engines have been carefully run-in
by Avco Lycoming and therefore, no further break-in is neces-
sary insofar as operation is concerned; however, engines should
be operated using only multi-viscosity ashless dispersant oil
conforming to specification MIL-L-22851. Qil grades are listed
in the Flight Chart, part 10 of this section. Persounel should be
thoroughly familiar with the latest edition of Service Instruction
No. 1014,

Fuel - The minimum fuel octane rating specified for these engines
is listed in the Flight Chart, part 10 of this section. Under no
circumstances should fuel of alower octane rating nor automotive
tuel (regardless of octane rating) be used. Personnel should be
thoroughly familiar with the latest edition of Service Instruction
No. 1070.
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SECTION 3 TIGO-541 SERIES

Qil Change - These engines are equipped with a full flow oil filter,
consequently, lubricating oil may be changed at 100 hour inter-
vals provided the filter element is changed at 50 hour intervals.
In no event should the oil be changed without changing the filter.
Also, if the aircraft is used under adverse conditions such as
under excessive dust conditions, the oil and filter should be
changed at more frequent intervals.

2. PRESTARTING ITEMS OF MAINTENANCE., Before starting
the aircraft engine for the first flight of the day, there are sev-
eral items of maintenance inspection that must be performed.
These items are called out in Section 4 under Daily Pre-Flight
Inspection.

3. STARTING PROCEDURE (Normal).

a. Perform pre-flight inspection.

b. Priortoinitial startafter engine change, overhaul, or any
prolonged period of inactivity, pre-oil engine as directed in
Section 7 before proceeding.

c. Set propeller governor in "Full RPM".

d. Turn fuel valve to "on" position.

e. Open throttle approximately 1/4 travel.

f. Turn boost pump on and move mixture control to "Full
Rich" position until a slight but steady flow is indicated.

g. Return mixture control to "idle cut-off' position.

h. Set magneto selector switch on "both'.

j. Engage starter.

k. When engine starts, move mixture control slowly and
smoothly to "Full Rich".

1. Checkoil pressure gage for indicated pressure. If oilpres-
sure 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 proceed as follows: With magneto
switch on "both'", open throttle and place mixture
controlinidle '"cut-off". Crankengine until it starts,
then return mixture control slowly and smoothly to
"full rich™.

3-2
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TIGO-541 SERIES SECTION 3
4. STARTING PROCEDURE (Hot Engine).

Because of the fact that the fuel percolates and the system
must be cleared of vapor, it is recommended that the starting
procedure as outlined for normal sfart, be used for starting a
hot engine.

5. STARTING PROCEDURE (Cold Engi{ne).

Starting procedures for normal starting are used except that
during extreme cold weather, it may be necessaryto preheat the
engine and oil before starting.

6. GROUND RUNNING AND WARM-UP. Subject engines are air
pressure cooled and depend on the forward movementof the air-
craft to maintain proper cooling., Particular care is necessary,
therefore, when operating these engines on the ground. To pre-
vent overheating itis recommended that the following precautions
be observed.

a. Head the aircraft into the wind.

b. Leave mixture in "Full Rich",

¢. Operate with the propeller in minimum blade angle.

d. Warmup atapproximately §00-1000 RPM tachometer speed.
Avoid prolongedidiing and do not exceed 1466 RPM tachometer
speed on the ground except for magneto check as described
in 7d.

e. Engine is warm enough for take-ofi when the throttle can
be opened without the engine faltering and oil temperature is
in the minimum range (140°F. ).

CAUTION

Take-off with turbocharged engines should not be
started if indicated lubricating oil pressures, due to
cold temperature, is above maximum. Excessive oil
pressure can cause overboostand consequent engine
damage.

7. GROUND CHECK (Before Take-off),
a. Check both oil pressure and oil temperature.

Note Above Caution

b. Leave mixture in '""Full Rich'.

¢. Move the propeller control through its complete range to
check operation and return to full low pitch position. Full
feathering check (twin engine) on the ground is not recom-
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SECTION 3 TIGO-541 SERIES

mended but the feathering action can be checked by running the
engine at 1200 RPM tachometer speed; then momentarily
pulling the propeller control into the feathering position. Do
not allow the tachometer speed to drop more than 300 RPM.

d. A proper magneto check is important. Additional factors,
other than the ignition system, can affect magneto drop-off.
They are load-power output, propeller pitch and mixture
strength. Theimportant 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 fol-
lowing procedures.

(1) With the propeller in minimum pitch angle, set the
throttle to produce a tachometer speed of 1650 RPM. Mixture
control should be in ""Full Rich'. Oil pressure should be
withinlimits of55 psi minimum to 90 psi maximum and the
engine operating smoothly.

(2) Switch from both magnetos to one and note drop-off,
return to both until engine regains speedthen switch to the
other magneto, note drop-off and return to both. The normal
drop-off is 60 RPM tachometer speed. Drop-offshould not
exceed 80 RPM tachometer speed on either magneto and
should not exceed 23 RPM tachometer speedbetween mag-
netos, A smooth drop-off past normal is usually a sign of
a too lean or a too rich mixture.

NOTE

Do not operate on a single magneto for too long a
period, 2 to 3 seconds is usually sufficient to note
drop-off and will minimize plug fouling.

8. OPERATION IN FLIGHT.

a. WARNING - Counterweight System - These engines are
equipped with a dynamic counterweight system. Use a smooth
steady movement (avoid rapid opening and closing) of the
throttle. Avoid high engine speed, low manifold pressure opera-
tion. Ifthis warningis not heeded, there may be severe damage
to the counterweight, rollers and bushings.
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TIGO-541 SERIES SECTION 3

b. Power Setfings - Consult Table on page 3-18 for various
power settings.

¢. Fuel Mixture Leaning Procedures - Improper fuel-air mix-
ture during {flight is responsible for many engine problems,
particularly during take-off and climb. The procedures des-
cribed 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 con-
sumption and reducing damaged parts replacement. The fol-
lowing shouldbe observed at alltimes during engine operation.

GENERAL RULES

Never lean the mixture from full rich during take- off;
however, it is permissible during climb to lean to
1550° F. EGT provided cylinder head temperature and
oil temperature remain within limits. See note 2 on
page 18. Also, it is possible, during take-off from
high altitude airports or during climb at high altitudes
that roughness or reduction of power may occur; in
such events the mixture may be leaned enough to ob-
tain smooth engine operation. At such times, always
be sure cylinder head and oil temperature limits are
not exceeded.

Operate the engine at maximum power mixture for
performance cruise powers andat best economy mix-
ture for economy cruise power.

Without exception, observe the red line cylinder head
temperature limit during take-off, climb and high
performance cruise power operation.

For maximum service life, maintain the cylinder head
temperature below 450°F. during high performance
cruise operation and below 400° F. for economy cruise
powers.

Always enrich mixture before increasing power
settings.

During let-down flight operation it may be necessary
to lean mixture to obtain smooth operation.

Never exceed 1650°F. turbine inlet temperature
(EGT).
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SECTION 3 TIGO-541 SERIES

3-6

(1) Engines may be manually leaned to the proper mixture
by monitoring either of the two methods described in the
following paragraphs.

(a) Fuel Flowmeter or Flowgage - The airframe manu-
facturer's handbooks contain appropriate fuel flow tables
or the fuel flow indicator may be marked for correct
flow for all power settings. The operator need only to
lean to the published fuel flow values to obtain correct
mixture.

(b) Exhaust Gas Temperature (EGT) - See figure 3-1.
For best economy cruise, lean to peak EGT or 1650°F.
whichever occurs first.

Note that for operationin the maximum power cruise
range, the engine must always be operated on the rich
side of peak EGT. As shown in figure 3-1, maximum
power performance requires a fuel setting richer than
peakandresults in a 100°F. to 150° F. reductionin EGT.
Leaning to peak EGT even for a short time may cause
temperatures in excess of the 1650°F. and damage the
turbocharger or may cause abnormal combustion and
cylinder overheating resulting in damage to the engine.
Therefore, it is important that the following steps are
taken to establish a reference point prior to leaning to
obtain maximum power mixture, once cruising altitude
is reached.

(1a) Establish a peak EGT for best economy opera-
tion at the highesteconomy cruise power without ex-
ceeding 1650°F.

(1b) Deduct 125°F. from this temperature and thus
establish the temperature reference point for use
when operating at maximum power mixture.

(1c) Return mixture control tofull rich andadjust the
RPM and manifold pressure for desiredperformance
cruise operation.

(1d) Lean out mixture until EGT is the value es-
tablished in step (1b). This sets the mixture at best
power.


deggle01
Rectangle


TIGO-541 SERIES

SECTION 3

BEST
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Figure 3-1. Representative Effect of Leaning on Cylinder
Head Temperature, TIT (Turbine Inlet Temperature), Engine
Power and Specific Fuel Consumption at Constant Engine
RPM and Manifold Pressure
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SECTION 3 TIGO-541 SERIES
NOTE
After establishing any cruise power condition it is
important to observe cylinder head temperatures and

remember that for long service life the cylinder head
temperature should be maintained below 450°F.

9. ENGINE SHUT DOWN.

a. Set propeller at minimum blade angle.

b. Idle until there is a decided decrease in cylinder head
temperatures.

¢. Move mixture control to "idle cut-off".
d. When engine stops, turn magneto switch off.

10. ENGINE FLIGHT CHART.
FUEL AND OIL

Model Aviation Grade Fuel

TIGO-541-E Series 100/130 octane, minimum

¥*Recommended Qil Grades

Average Ambient Ashless Dispersant Lubricant in

Air Temperature Accordance with MIL-1L-22851
Above 60°F, Use grade equivalent to SAE 50 or SAE 60
Below 30°F. Use grade equivalent to SAE 40

* - Consult Service Instruction No, 1014.

0il Sump Capacity : 18 gts.
Minimum Safe Quantity in sump
Normal flight conditions 2 qts.
22° nose up to 24° nose down 9 gts.
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TIGO-541 SERIES
OPERATING CONDITIONS

Fuel Pressure, psi

Maximum

Inlet to engine fuel pump 55
Inlet to fuel injector

Normal o5

Idling --
Injector in idle cut-off to engine

fuel pump bb

Qil Pressure, psi
Maximum Minimum

Normal operating 90 55
Start and warm-up 100 -

*0il Inlet Operating Temperature

Average Ambient

Temperature Desired

Above 30°F. 180°F,
0° to 70°F, 170°F.

Below 10°F, 160°F,

SECTION 3

Minimum
-2

29
12

Idling

10

Maximum

245°F.
225°F,
210°F.

* - Engine o0il temperatures should not be below 140°F. during

continuous operation.

Max.
Fuel Cons, Qil Cons.
Operation HP Gal. /Hr. Qt. /Hr.
Rated Power 425 -—— 1. 90
75% Rated Power 319 27.2 1,42
60% Rated Power 255 17.9 0. 85

MAXIMUM TURBINE INLET TEMPERATURE

** Max.
Cyl. Head
Temp.

475°F,
475° F,
475°F.

1650° F.

** - Atbayonetlocation - For maximum service life of the engine
maintain cylinder head temperatures between 150°F. and

450° F. during continuous operation,
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SECTION 3

TIGO-541 SERIES

The TIGO-541 series engines employ a reduction gear to drive the propeller shaft at a.2:3 ratio of crankshaft

speed. The following table indicates the comparable engine and propeller speeds.

ENGINE SPEED - PROPELLER SPEED
CONVERSION TABLE

ENGINE SPEED RPM PROPELLER SPEED RPM ENGINE SPEED RPM PROPELLER SPEED RPM
8500 333 1815 1250
525 350 1800 1266
5350 366 1925 1283
575 383 1950 1300
800 400 1975 1317
625 417 2000 1333
650 434 2025 1350
675 450 2050 1367
700 467 2075 1384
725 484 2100 1400
750 500 2125 1417
775 517 2150 1433
800 534 2175 1450
825 550 2200 1467
850 5687 2225 1484
875 585 2250 1500
900 600 2275 1517
926 617 2300 1533
950 633 2325 1556
975 650 2350 1567

1000 667 2375 1584
1025 664 2400 1800
1050 700 2425 1617
1075 717 2450 1633
1100 733 2475 1650
1125 750 2500 1667
1150 767 2525 1684
1175 T84 2550 1700
1200 800 2575 1737
1225 817 2800 1733
1250 834 2625 1750
1275 851 2650 1767
1300 868 2675 1784
1326 885 200 1800
1350 900 2725 1817
1375 EhY 2750 18338
1400 934 2715 1850
1425 951 2800 1867
1450 968 2825 1884
14775 935 2850 1900
1500 1000 2875 1917
1525 1017 2800 1933
1550 1033 2925 1950
155 1050 2850 1967
1600 1067 2975 1984
1625 1085 3000 2000
1650 1100 3025 2017
1675 1117 3050 2034
1700 1133 3075 2050
17256 1150 3100 2067
1750 1167 3125 2084
1775 1184 3150 2100
1800 1200 3175 2117
1825 1217 3200 2133
1850 1233
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TIGO-541 SERIES SECTICN 3

, CURVE 0. 13151
FUEL FLOW vs PERCENT RATED POWER
AVCO LYCOMING MODEL  TIGO-541-EIA
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FUEL INJECTOR BENDIX RSA-10082
TURBOCHARGER AIRESEARCH T-1842
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Figure 3-2. Fuel Flow vs Percent Rated Power -
TIGO-541-E Series
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Figure 3-3. Sea Level and Altitude Performance - TIGO-541-E Series - Sheet 1 of 6
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Figure 3-5. Sea Level and Altitude Performance - TIGO-541-E Series - Sheet 3 of 6

3-14


deggle01
Rectangle


SECTION 3

TIGO-541 SERIES

9 JO § 2an31g - $91I8S H-THG-ODLL - OOUBNIIONIS SPMIIY PUE [9AST 8O ‘9-¢ 8anSLd

1533 50 SONVSTIOHL M 30UV "OH N 'S53d TNV 311058V
6B [29252 P2 €62 22 92 02 &0 W 21 S S W O§ & M 6 ] FA 9 S ¥ 2 3 ikd BE 8L bE € ot BZ 92
o
: -
= == 5L 3o 39IVHIMNIL GEVONVLS |
=]
= 05+
ooi
w
e
=
B
== =L 002
x
raT= [=]
= & u
m -
- n“w. 1 : [ 1] =
foted — 4 - =" a
g
== = ——
= -
1 - — 2 Rdy
- — \m M T T TTTT
%ZF IMVEIT0L HIMO4 3ANLILY B HH T
2 310N 335 '08UAL 0L GNAL S o s o e KoLl 01
Y L WALV ONY SL dW3L 018 TRV A0 SV HOV3 0 KOLLIZET %1 SILUVEXOSSTY
Junzxik ¥3n0d wisixe | T T TR R 2 dWal BlS RV ob 23098
081,001 30v49 13N ! : 0 s =0 A X v 1y
2800I1-¥SY HOLD3rNI 13N I = . ; s Ao
OEL OLVY NOISSIUHOD AR 2003 Gt o L
31835 I-1pG-091L  1300W SNIINT HOLLIA $0S Y, 1Y BEHOGISHON ASOONZ]|
7 KBOHS KdY 1v UL ONY SV
viva qugu%quq A9 B 3800 J0NLUTY KO 30T T
3OS L3vy E (TR L LTIV BV O 0¥ BN I
SNIROOK] O | Wl ou3z 13A31 V35 HOH HIHOSTSHOH THL Gt O

~ H-25iE1 ON 3ABND ¥ 30 b (4305

3-15


deggle01
Rectangle


TIGO-541 SERIES

SECTION 3

SHEET 5 OF § CURVE NO, I3152-8

30
ABSOLUTE_ MANIFOLD PRESS, I, HG.

ALTTTUDE N THOUSANDS OF FEET

TO FIlD ACTUAL HORSEFONER FRON
ALT. RPH MAP ZND AR INLET TERS EMMO LYCOMING
£ LOCATE O ALTITUDE CURVE FOR GIVEW RAPT ENGINE
EAP AND ALTITUOE AT RPM SHORN FERFORMANCE DATA
24000 HORSEROWER 47 4"FOR Wy = ENGINE MODEL  TIGO-541-E SERIES
7 FROM STOL ALT TEMB Ts GY FORMULA— P {TAgs Ehaie REw COMPRESSIDN RATI 7304
2 FUEL MJECTOR RSA-10DB2
He AT A TVIERE cperuns e == FUEL GRADE 100/130
e o BET MAXIMUM POWER MIXTURE .
APPRONINATELY 1% CORRECTION FOR EACH ABS. DRY MANIFOLD INLET
AFPROXIATELY 1% CORFe PRESSURE IN, HG. | 2
IEENEEENEENEEN] ’ﬂ
w \Y
RPM g v
= X
! 300
i -
SERECRELE %
s g
o]
= E
o 200 =
5 i
b = ;
Ere w
=
@/
W
STANDARD TEMPE = SaSES
S
i
2 28 Tz 3 AR E LR Y Y

Figure 3-7. Sea Level and Altitude Performance - TIGO-541-E Series - Sheet 5 of 6
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TIGO-541 SERIES SECTION 4

SECTION 4

PERIODIC INSPECTIONS

NOTE

Perhaps no other factor is quite soimportantto safety
and durability of the aircraft and its components as
faithful and diligent attention to regular checks for
minor troubles and prompt repair when they are found.

The operator should bear in mind that the items listed in the
following pages do not constitute a complete aircraft inspection,
but pertain specifically to the engine and turbocharger only. Con-
sult the airframe manufacturer's handbook for additional in-
structions concerning the airframe.

Pre-Starting Inspection - The daily pre-flight inspection is a
check of the aircraft prior to the first flight of the day. This in-
spection is todetermine the general condition of the aircraft and
engine.
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SECTION 4 TIGO-541 SERIES

1.

4-2

DAILY PRE-FLIGHT (ENGINE).

a. Be sure all switches are in the off position.

b. Check oil level.
¢. See that fuel tanks are full.

d. Open the fuel drain to remove any accumulation of water
or sediment,

e. Make sure all shields and cowling are in place and secure.
If any are missing or damaged, repair or replacement should
be made before aircraft is flown.

f. Check controls in cabin for general condition, travel and
freedom of operation.

25-HOUR INSPECTION (ENGINE).

After the first 25 hours operating time, new, remanufactured
or newly overhauled engines should undergo a 50-hour inspec-
tion including draining and renewing lubricating oil. See the
latest edition of Service Instruction No. 1014,

50-HOUR INSPECTION (ENGINE).

In additionto the items listed under daily pre-flight, the fol-
lowing maintenance checks should be made after every 50
hours of operation.

a. Ignition System -

(1) If fouling of spark plugs has been apparent, rotate bot-
tom plugs to upper position.

(2) Examine spark plug leads of cable and ceramics for
corrosion and deposits. This conditionis evidence of either
leaking spark plugs or improper cleaning of the spark plug
walls or connector ends. Where this condition is found,
clean the cable ends, sparkplugwalls and ceramics. Use
adry clean cloth or a cloth moistened with methyl-ethyl-
ketone. Spray terminal sleeves with a high temperature
mold (MS-122 TFlurocarbon Spray, Miller Stephenson
Co., Inc., 16 Sugar Hollow Road, Danbury, Conn.)
before reassembly. Spark plug elbows and shielding nuts
must be secure.
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TIGO-541 SERIES SECTION 4

(3) Check ignition harness for security of mounting
clamps and be sure connections are tight at spark plug
and magneto terminals.

Fuel and Induction System -

(1) Remove and clean the fuel inlet strainers. Remove
and clean the fuel injector strainer. Reinstall strainers.

NOTE

Cleaning the strainers is most essential to insure
proper operation of the fuel injection system. Fail-
ure to comply could cause irreparable damage.

(2) Check the mixture control and throttle linkage for
travel, freedom of movement, security of the clamps and
lubricate if necessary.

(3) Checkthe air intake ducts for leaks, security and fil-
ter damage; evidence of dust or other solid material in the

ductsisindicative of inadequate filter care or a damaged
filter.

(4) Check intake and exhaust systems for leaks, cracks
or looseness at connections.

(5) Checkfuel lines for condition and security of lines and
fittings.

Lubrication System -

(1) Checkoillines for leaks, particularly at connections;
check for security of anchorage and for wear caused by
rubbing or vibration. Check seals and gaskets and replace
as required.

(2) Installnewelementinfull flow filter. Before disposing
of used sock element, checkexterior ofelement for traces
of metal particles that might be evidence of internal engine
damage.

(3) Inspect safetying of drain plugs and covers.

4-3
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d.

e.

Exhaust System -

(1) Check attaching flanges at cylinder exhaust ports for
leakage.

(2) Check general condition of exhaust manifolds and clamps.

Cooling System -

(1) Check cowling and baffling for secure anchorage and
evidence of damage. Any damaged or missing part of the
cooling system must be repairedor replaced before flying
the aircraft.

f. Cylinders ~

(1) Check rocker box covers for evidence of oil leaks. If
found, replace gasket and tighten screws to 50 inch pounds
torque.

(2) Check cylinders for evidence of excessive heat which
is indicated by burnt paint. This condition is indicative of
internal cylinder damage andthe cause shouldbe found and
corrected before the aircraft resumes operation.

(3) Heavy discoloration and appearance of seepage at cyl-
inder head and barrel attachment area is usually due to
emission of thread lubricant used during assembly of the
barrel at the factory, or by slight gas leakage which stops
after the cylinder has been in service for awhile. This
condition is neither harmiful nor detrimental to engine per-
formance and operation. If it can be proven that leakage
exceeds these conditions, the cylinder should be replaced.

5. 50-HOUR INSPECTION (TURBOCHARGER). Inadditionto the
items listed under daily pre-flight, the following maintenance
check should be made after every 50 hours of operation.

a.

All fluid power lines incorporated in the turbocharger

system shouldbe checked for leaks, tightness and any damage
that may cause a restriction.

b.

Check for accumulation of dirt or other interference with

the linkage between the bypass valve and the actuator which
may impair operation. Cleanor correctcause ofinterference,

c. The vent line from the bypass valve should be checked for
evidence of oil leakage. Any constant oil leakis cause for re-
placement of piston seal.

4-4
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d.

Inspect connections for evidence of oil, air and exhaust

gas leakage.

e.

Inspect compressor mounting plate bushings, bolts and

compressor drive belt.

6. 100-HOUR INSPECTION (ENGINE). In addition to the items
listedunder daily pre-flight and 50 hour inspections, the following
maintenance checks should be made after every 100 hours of
operation.

a.

d.

Electrical System -

(1) Check all wiring connected to the engine or acces-
sories. Any shielded cables thatare damagedshould be re-
placed. Replace clamps on loose wires and check ter-
minals for security and cleanliness,

(2) Remove spark plugs; test, clean and regap. Replace if
necessary.

Lubrication System -

(1) Drain and renew lubricating oil.

(2) Clean oil suction screen.

(3) Replace full flow filter element,

Magnetos -~

(1) Check breaker points for pitting and minimum gap.
(2) Check for excessive oil in the breaker compartment;

if found, wipe dry with a clean lint free cloth.

(3) Lubricate the felt located at the breaker points in ac-
cordance with the magneto manufacturer's instructions,

(4) Check magneto to engine timing.
NOTE

Engines equipped with pressurized ignition systems
should be checked using the Bendix Model 11-10090
(Avco Lycoming Special Tool ST-395) airflow tester
as described in Service Instruction No. 1308.

Engine Accessories -

4-5
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e.

f.

(1) Engine mounted accessories such as pumps, tempera-
ture and pressure sensing units should be checked for
secure mounting and tight connections.

(2) Check alternator blast tube for damage and attaching
bolt for security. Remove the slip ring bearing cover and
inspect the bearing for the proper amount of lubrication.
The bearing should be approximately 1/2 full. If thereis an
insufficient quantity of lubrication replace with one of the
following lubricants: Shell Alvania #2, Aeroshell #5,Chevron
SRI #2. Consult Service Bulletin No. 386 for more
information.

Cylinders -~

(1) Check cylinders visually for cracked or broken fins.
If found, repair or replace cylinder.

Engine Mounts -
(1) Check engine mounting bolts and bushings for security

and excessive wear. Replace bushings showing excessive
wear.

7. 100-HOUR INSPECTION (TURBOCHARGER). In addition to
the items listed under daily pre-flight and50 hour inspection the
following maintenance checks should be made after every 100
hours of operation.

8.

a'

Inspect all air ducting and connections in turbocharger

system for leaks. Check with engine shut down and with en-
gine running.

b.

Check manifold connections, at the turbine inlet and at en-

gine exhaust ports, for possible leakage.

¢. Check for dust or dirt build-up within the turbocharger.
Check for uneven deposits onthe impeller. Consult AiResearch
Turbocharger Overhaul Manual TP-21 for method to remove
all such foreign matter.

400-HOUR INSPECTION (ENGINE). In addition to the items
listed under daily pre-flight, 50 hour and 100 hour inspection, the
following maintenance chieck should be made after every 400 hours
of operation. See Service Bulletin No. 301,

4-6
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a. Remove rocker box covers and check for freedom of valve
rockers when valves are closed. Look for evidence of ab-
normal wear or broken parts in the area of the valve tips,
valve keeper, springs and spring seats. Ifany indications are
found, the cylinder and all its components (including the pis-
ton and connection rod) should be removed and inspected for
further damage. Any part not conforming to limits, set forth
in the latest edition of Special Service Publication SSP-2070
should be replaced.

b. Removeintake pipes and check security of injector nozzles.

9. NON-SCHEDULEDINSPECTIONS. Occasionally, service bul-
letins or service instructions are issuedby Avco Lycoming Div-
ision that require inspection procedures that are notlisted in this
manual. Such publications usually are limited to specific models
and become obsolete after corrective steps have been accom-
plished. Allsuch publications are available from Avco Lycoming
distributors, or from the factory by subscription. Consult Ser-
vice Letter No. L1114 for subscription information. Maintenance
facilities should have an up-to-date file of these publications avail-
able at all times,

4-7


deggle01
Rectangle




deggle01
Rectangle


MAINTENANCE PROCEDURES
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T.ubrication System
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Removal of Cylinder Assembly
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TIGO-541 SERIES SECTION 5
SECTION 5

MAINTENANCE PROCEDURES

The procedures described in this section are provided to guide
and instruct personnel in performing such maintenance operations
that may be required in conjunction with the periodic inspections
listed in the preceding section. No attempt is made to include
repair and replacement operations that will be found in the ap-
plicable Avco Lycoming Overhaul Manual.

1. IGNITION AND ELECTRICAL SYSTEM.

a. Ignition Harness or Wire Replacement - Inthe event that
an ignition harness or an individual lead is to be replaced,
consultthe wiring diagram (figure 5-1) to be sure harness is
correctlyinstalled. Mark location of clamps and clips to be
certainthat the replacement is clamped at correct locations.

b. Timing Magnetos to Engine - Magnetos are timedtothe en-
gine in the following manner:

NOTE

The retard breaker magneto is installed on the left
side of the engine.

(1) Removeasparkplug from No. 1 cylinder and place a
thumb over the spark plug hole. Rotate the crankshaft in
direction of normal rotation until the compression stroke
is reached; this will be indicated by a positive pressure,
inside the cylinder, tending to pushthe thumb off the spark
plug hole. Remove the timing hole cover, and sighting
through the timing hole, continue torotate crankshaft until
the 20° timing mark onthe crankshaft gear is in alignment
with the parting surface of the crankcase.

(2) Atthispoint, the engine is ready for assembly of the
magnetos. Remove the inspection plug from a magneto and
turn the drive shaft in direction of normal rotation until
the first painted chamfered tooth on the distributor gear is
aligned inthe center of the inspection window. Being sure
that the gear does not move from this position, install gas-
ket and magneto onthe engine. Secure with clamps, wash-
ers and nuts; tighten only finger tight. Repeat this proce-
dure with the second magneto.

5-1
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Figure 5-1. Ignition Wiring Diagram
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(3) Using a battery powered timing light, attach the posi-
tive lead to asuitable terminal connected tothe switch ter-
minal of the magneto and the negative lead fo any clean,
unpainted portion of the engine.

(4) Rotate the magneto in its mounting flange to a point
where the light comes on, then slowlyturn itin the opposite
direction until the light goes out. Bring the magneto back
slowly until the light just comes on. Repeatthis procedure
with the second magneto.

(5) After both magnetos have been timed, check, as des-
cribed below, to ascertain that both magnetos are set to
fire at the same time.

(6) Back off the crankshaft a few degrees; the timing light
should go out. Bring the crankshaft slowly back in direc-
tion of normal rotationuntil the timing mark and the crank-
case parting surface are in alignment. At this point, both
lights should go on simultaneously. Tighten nuts to specified
torque. Reinstall inspection plugs and timing hole cover.

NOTE

AC timing lights operate in reverse of the manner
described above; the lights go out when the breaker
points open.

c. Alternator Output - The alternator should be checkedto de-
termine that the specified voltage and current are being ob-
tained.

2. FUEL SYSTEM.

a. Repair of Fuel Leaks - Whena new line or fitting isinstal-
led in the fuel system, only a fuel-soluble lubricant, such as
clean engine oil or Loctite Hydraulic Sealant may be used on
tapered threads. No other type thread lubricant or compound
may be used.

b. Fuel Injector Inlet Screen Assembly - Remove the assem-
bly and check the screen for distortion or openings in the
strainer. Clean the screen assembly in solvent and dry with
compressed air. To install screen assembly, place the gasket
on the screen assembly andinstall the assembly in the throttle
body and tighten to 65-70 inch pounds torque.
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c. FuelGradesand Limitations - Aviation grade fuel 100/130
minimum octane is the specified fuel for these engines. In the
event that the specified fuelis not available at some locations,
itis permissible touse a higher octane fuel. Fuel of a lower
octane rating is notto be used. Under no circumstances should
automotive fuel be used (regardless of octane rating).

NOTE

It is recommended that personnel be familar with
Service Insftruction No. 1070 regarding specified
fuels for Avco Lycoming engines.

d. Air Intake Ducts and Filier - Check air intake ducts for
dirt or restrictions. Inspect and service air filters as in-
structed in the aircraft manufacturer's handbook.

e. Idle Speed and Mixture Adjustment

(1) Startthe engine and warmupin the usual manner until
oil and cylinder head temperatures are normal.

(2) Check magnetos. If the ""mag-drop" is normal, proceed
with idle adjustment.

(3) Setthrottle stop screw so that the engine idles at the
airframe manufacturer's recommended idling RPM. Ifthe
RPM changes appreciably after making idle mixture ad-
justment during the succeeding steps, readjust the idle
speed to the desired RPM.

(4) When the idling speed has been stabilized, move the
cockpit mixture control lever with a smooth, steady pull
toward the 'Idle-Cut-Off"' position and observe the tach-
ometer for any change during the leaning process. Caution
must be exercised to return the mixture control to the
"Full Rich" position before the RPM can drop to a point
where the engine cuts out. An increase of more than 50 RPM
engine speed (33 prop speed) while "leaning out' indicates
an excessively richidle mixture. Animmediate decrease
in RPM (if not preceded by a momentary increase) indi-
cates the idle mixture is too lean.

If the above indicates that the idle adjustmentistoorichor
toolean, turnthe idle mixture adjustment in the direction
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required for correction, and checkthis new position by re-
peating the above procedure. Make additional adjustments
asnecessaryuntila checkresultsin a momentary pick-up
of approximately 50 RPM engine speed (33 prop speed).
Kachtime the adjustment is changed the engine should be
runup to 2000 RPM engine speed (1333 prop speed) to clear
the engine before proceeding with the RPM check. Make
final adjustment of the idle speed adjustment to obtain the
desiredidling RPM with closed throttle. The above method
aims at a setting that will obtain maximum RPM with mini-
mum manifold pressure. Incase the setting does not re-
main stable, check the idle linkage; any looseness in this
linkage would cause erraticidling. Inall cases, allowance
should be made for the effect of weather conditions and field
altitude upon idling adjustment.

3. LUBRICATION SYSTEM

a. QilGrades and Limitations - Service the engine in accor-
dance with the following recommendations.

Average *Recommended Grade OQil
Ambient Air Multi Viscosity
Above 60° F. SAE 50 or 60
30° to 90° F. SAE 50

0° to 70° F. SAE 40 or 20wW-30
Below 10° F. SAE 20W-30

* - Ashless dispersant type. Consult the latest revision of
Service Instruction No. 1014 and Service Bulletin No. 318.

b. QilSuctionScreen - Whenever the oil is changed, remove
and check the oil suction screen for metal particles. Clean
and reinstall.

¢. OilPressureRelief Valve - The adjustable oil relief valve
located at the rear right side of the engine below the oil filter
enables the operator to maintain the oil pressure within speci-
fied limits. Ifthe pressure under normal operating conditions
should consistently exceed the maximum or minimum speci-
fied limits, adjust the valve as follows:

With the engine warmed up and running at ap-
proximately 2000 RPM engine speed (1333 prop speed)
observe the reading on the oil pressure gage. If
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the pressure is above maximum or below minimum specified
limits, stop engine and screw the adjusting screw outward to
decrease pressure and into increase pressure. The adjusting
screw may be turned with either a screw driver or aboxwrench.

4, CYLINDERS - Although the complete procedure for disassem-
bly and reassembly is given here; it is recommended that, as a
field operation, cylinder maintenance be confined to replacement
of the entire assembly. Valve replacement should be undertaken
only as an emergency measure.

a. Removal of Cylinder Assembly -

5-6

(1) Remove exhaust manifold.

(2) Remove intake pipe, detach ignition harness, rocker
box drain tube, fuel drain attachment and baffle.

(3) Disconnect ignition cable at spark plugs and remove
spark plugs.

(4) Remove rocker box cover and rotate crankshaft until
piston is approximately at top center of the compression
stroke. This approximate position may be located by ob-
serving the top of the piston through the spark plug hole
and also by watching the valve action.

(5) Remove rocker shaft covers and push rocker shafts out
of cylinder head far enough to remove valve rockers and
washers. Remove valve stem cap from exhaust valve stem.
Valve rocker shafts can be removed after cylinder is re-
moved from the engine.

(6) Remove push rods by grasping ball end and pulling out
ofthe shroud tube. Loosen shroudtubes by releasing springs
and remove shroud tubes by first releasing them from the
seal seats in the cylinder head and then withdrawing from
the adapter on the crankcase. Remove shroud tube seals,
sleeves and washers from outer ends of tubes and also
seals from the adapter. Discard the seals.

NOTE

The hydraulic lifters, push rods, rocker arms and
valves must be reassembled in the same location
from which they were removed.
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(7) Remove cylinder base hold down nuts; then remove cyl-
inder by pulling directly away from the crankcase. Do not
allow the piston to strike the crankcase as the pistonleaves
the cylinder.

(8) Use the old cylinder base oil seal ring and criss cross
over cylinder base studs and around connecting rod to pre-
vent rod from striking crankcase.

NOTE
In the event that a spark plug heli-coil is to be re-
placed, it must be replaced with a . 010 inch over-
size heli-coil.

b. Removal of Valves and Valve Springs from Cylinder -

(1) Place cylinder over a block of wood to hold the valves
in a closed position.

(2) Using a valve spring compressor, compress the valve
springs and remove the split keys from the valve stems.

(3) Remove the valve springs and valve spring seats.

(4) Hold valve stems and remove cylinder from holding
block. Remove valves from inside of the cylinder.

¢c. Removal, Disassembly, Cleaning, Inspection and Reassem-
bly of Hydraulic Lifters -

(1) Remove capscrews that secure shroud tube adapter and
remove adapter and gasket.

(2) Lifter can be withdrawn with fingers.

(3) Being carefulnot to scratchthe socket, insert a screw-
driver into the lifter and push. Thiswill force the trapped
oil out through the vent hole and release the pressure on
the circlip.

(4) Remove and discard the circlip.
CAUTION

Be careful! The circlipwill release with great force.
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(5) Remove the socket, spring and plunger from the lifter
and clean the parts and body in solveni. Inspect the lifier
body for the following imperfections.

NOTE

Parts of the hydraulic lifter assembly are selectively
fitted and are not interchangeable. It is imperative
that the mating parts are kept together and not mized
with other assemblies.

(a) Spalling - If the face of the lifter shows small nicks
or indentations near the center of the face, it is con-
sidered pitted or spalled. The pitting will constitute
small irregular holes, not to be confused with Rockwell
hardness check marks which are round and even. The
area covered by spallingwill vary with different lifters,
but regardless of the degree, the lifter must be replaced.

(b) Scoring - The lifter face is scored when small
scratchlike lines are found on the surface. These marks
areusually foundnear the outer edge of the face and wiil
appear toradiate fromthe center. Other scoring marks
may be present and exiend to the center of the lifter
face. Any lifter, with this condition in evidence, must
be replaced.

(c) Face Wear ~ The operation of the lifter provides that
the lifter rotates during wiping operation of the cam.
This will form a groove, or path. This path will extend
all the way acrossthe face and deeper penetrations wili
be noted at the center ofthe face. If the wear is exces-
sive, it will be noticeable to the touch if the fingernail
is rubbed across the lifter face. This condition requires
replacement of the lifter body.

(6) Reassemble the spring, plunger and socketinto the body
and secure with a new circlip.

NOTE

The lifter mustbe perfectly dryto obtain proper dry
tappet clearance.
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(7) Coat the face of the lifter assembly with 600W oil or
equivalent and install the lifter assembly in its position in
the crankcase. Install a new shroud tube adapter gasket
and secure the shroud tube adapter with capscrews.

d. Assembly of Valves in Cylinder -

(1) Prelubricate valve stems and interior of valve guides
with Molytex Grease O or equivalent and insert each valve
stem in its respective guide.

(2) Place cylinder over awood block so that the valves are
held againstthe seats and assemble the lower spring seat,
auxiliary valve spring and outer valve spring over the valve
stem and guide. Place the upper spring seat on top of the
springs.

NOTE

Place dampened end of spring (close-wound coils
marked with dye or lacquer) toward the cylinder.

(3) Usingavalve spring compressor, compress the valve
springs and place the split keys in the groove around the
upper end ofthe valve stem. Slowly release the pressure
onthe valve spring compressor and allow the upper spring
seat to lock itself in place around the valve keys.

e. Assembly of Cylinder and Related Parts -

(1) Rotate crankshaft so that the piston is at top center
position with both tappets on the low side of the cam in a
position that corresponds with both valves closed.

NOTE

Assemble the valve rocker shafts inthe cylinder head
before installing the cylinder on the engine.

(2} Coatpistonandinside of the cylinder generously with
oil. Usinga piston ring compressor, assemble the cylinder
over the piston with the intake port on the top and the ex-
haust port on the bottom. Pushthe cylinder all the way on,
catching the ring compressor as it is pushed off.
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NOTE

Before installing cylinder base hold-down nuts, lub-
ricate crankcase through studs with any one of the
following lubricants or combination of lubricants.
1. 90% SAE 50W engine oil and 10% STP.
2. Parker Thread Lube.
3. 60% SAE 30W engine oil and 40% Parker Thread
Lube.

(3) Install applicable cylinder base nuts andtighten to speci-
fied torque in the manner described in the following para-
graphs.

NOTE

The front two 1/2 inchthrough studs are not secured
by screwthreads. Therefore, torque mustbe applied
at both ends simultaneously. At any time a cylinder
is replaced, it is necessary to retorque the cylinder
base nuts on the opposite cylinder.

(4) Tightenthe 1/2 inch cylinder base nuts to 300 inch lbs.,
starting at upper right and proceeding clockwise.

(5) Repeat the tightening sequence and tighten all 1/2 inch
nuts to 600 inch Ibs. torque.

(6) Tighten the 3/8 inch nuts to 300 inch lbs. torque. Se-
guence is optional.

(7) As a final check, bring the torque wrenchup to 600 inch
lbs. on each 1/2 inch nut and hold for five seconds. If the
nut does not turn it can be presumed to be tightened to the
correct torque value.

CAUTION

After cylinder base nuts have been tightened, remove
any nicks in the cylinder fins by filing or burring.

(8) Assemble new shroud tube oil seals in the shroud tube
adapter on the crankcase and an outer end of the shroud
tube; then assemble a shroud tube seal sleeve over the outer
seals, centering the sleeve on the seal.


deggle01
Rectangle


TIGO-541 SERIES SECTION 5

(9) Assemble shroud tube springs over inner ends of the
shroud tubes so that the detent notches are approximately
90° removed from the detents on the tubes. Use shroud
tube washers (maximum of two) to bring minimum over-
lap between the spring and detent lugs toapproximately 1/8
inch and insert the ends through oil seals in the adapter.
Insert outer end of tubes in holesinthe cylinder head rocker
box. See that all seals are inserted squarely and turn spring
90° to engage the notch in the spring with the detent on the
shroud tube.

(10) Select the proper push rod, dip the ball ends in pre-
servative oil andinsert full length throughthe shroud tubes.

(11) Assemble cap onend of exhaustvalve stem and assem-
ble eachrocker inits respective position between the boss~
es; insert the proper thrustwasher betweenthe rocker and
inner boss and slide valve rocker shaft in place to retain
the rocker and washer.

(12) Assemble rocker shaft gasket and cover.

(13) Be sure that the pistonis at top center of compression
stroke andthat bothvalvesare closed. Checkclearance be-
tween the valve stemtip andvalve rocker. Inorder tocheck
this clearance, place the thumb of one hand on the valve
rocker directly over the end of the push rod and push down
s0 asto compress the hydraulic lifter spring. While holding
the spring compressed, check clearance with feeler gage;
the clearance should be between 0.040 and 0. 105 inch. If
clearance does not come within these limits, remove the
push rod and insert a longer or shorter push rod as re-
dquired to correct clearance.

NOTE

Inserting a longer push rod will decrease the valve
clearance.

(14) Tustall rocker box covers, intercylinder baffles, spark
plugs, intake pipes, ignition cables, fuel drain lines, exhaust
manifold, plus any clips that may have been removed at
disassembly.
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5. TURBOCHARGER EXHAUST BYPASS VALVESETTINGS. The
butterfly valve in the exhaust bypass valve is set to a predeter-
mined open and closed clearance. The openand closed positions
are called out in Figure 5~2,

8. FUEL INJECTOR AND CONTROLLER LINKAGE. Linkage
must be set as described below teo provide the proper amount of
furbocharging and fuel metering to the engine,

a. Remove 2, 4 and 6 cylinder intake pipes and necessary
baffling. Cover intake ports to prevent foreign objectis from
falling into cylinder. Disconnect aircraft throttle cable from
cross shaft control lever. Remove injector connecting rod
from both the cross shaft control lever and the throttle lever.

b. Position the cross shaft control leverusing fixture ST-319
thus: Mount the fixture over no. 4 cylinder hold down 3/8 inch
studs and nuts. Secure with two {P/N 383-B) nuts. Ifunable to
secure with nuts because of insufficient thread, hold the fix-
ture by hand. The fixture in position is shown in figure 5-3.

c. Back off idle stop adjusting screw until it just touches the
injector stop pin when the throttle butterfly is fully closed.
Check clearance with a plece of shim stock of an . 0015 inch
feeler gage. See figure 5-4.

d. Placegage (ST-318)over injector stop pin with side marked
", 040" down and between pin and end of idle stop adjusting
screw. Do not turn from full closed setting at this time. See
figure 5-5.

e. Align hole in ball end of injector connecting rod, hole in
cross shaft control lever andhole infixture, Insertfixture pin
through all three holes. See figure 5~3. With throttle lever
held firmly against gage on injector, adjust the connecting rod
length (maintaining approximately equal thread engagemenis
on both ends) andattach to throttle lever. Remove fixture (ST-
319) and attachinjector connecting rod to the cross shaft con-
trol lever using hardware shown in figure 5-8. Remove gage
(ST-318).

f. Replace gage (ST-318) on injector stop pin with the side
marked . 025" up. This isthe desired clearance between the
padof the throttle arm and the injector stop pin withthe throttle
lever infullopen position. Move cross shaft controllever for-
ward to put injector throttle lever in full open position and
maintaina constant pressure between the throttlearm pad and
the gage while completing the following step. See figure 5-6,
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g. Removethe controller connecting rod at the controller end.
Push the controller arm against the full boost stop pin (for-
ward), Withthe controller arm inthis position and the throttle
lever in the positionobtained in the preceding step, adjust the
controller connecting rod (maintaining approximately equal
thread engagement on both ends) to match hole locations in both
the controller arm andthe connecting rod. Attach the connecting
rod tothe controller arm and remove the gage from the injector
stop pin. See figure 5-17.

h. Checkto make certainthat all connecting rods are installed
with the proper hardware (see figure 5-8): jam nuts andlinkage
nuts are tight and safety the linkage nuts with cotter pins,

i. Reset theidle stop adjusting screw untilthe correct idle as
recommended by the airframe manufacturer is obtained. If
throttle lever on the aircraft console is misaligned, adjust-
ment may be made either atthe ball end of the aircraft throttle
cable or by moving the bracket whichholds the throttle cable to
the engine, Attach aircraft throttle cable to top hole of the
cross shaft control lever.

With 60-50 FSIpressure i cylinder
ogjst closed posiian of valve so
thot clearance ‘B'is 005-.015

After adjusting closed position and with ‘0"
pressure i cylinder agjust fulf qoen stop
screw to provide .73-75 ot 'C with back
lash faken yp foward gpen position
Turn tis shaft fo adjiust for chosed position
of butterfly valve
b T \

. ‘“'!'B“

—

yd

A
1/ L.
- -
f o | Turn this screw fo adjist for 1ion
Valve is spring loaded normally open of butterfiy vaive d wene

Figure 5-2. Exhaust Bypass Valve -
Open and Closed Clearances
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Figure 5-7. View %
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SECTION 6

TROUBLESHOOTING

Experience has proventhat the best method of troubleshooting
is to decide on the various possible causes of a given trouble and
thento eliminate causes one by one, beginning with the most prob-
able. The following charts list some of the more common troubles
which may be encountered in maintaining aircraft engines and
turbochargers; their probable causes and remedies.

1. ENGINE TROUBLESHOOTING.
TROUBLE CAUSE

Failure of Engine Lack of fuel
to Start

Overpriming
Incorrect throttle
setting

Defective spark
plugs

Defectiveignition
wire

Improper opera-
tion of magneto

Internal failure

REMEDY

Check fuel system for
leaks. Fill fuel tank.
Clean dirty lines, strain-
ers, or fuel valves.

Unload engine by standard
clearing procedure.

Open throttleto 1/4 of its
range.

Clean and adjust or re-
place spark plugs.

Check withtester and re-
place any defective wires.

Clean points. Check
timing.

Check oil screens for
metal particles. If found,
complete overhaul of en-
gine is indicated.

6-1
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Failure of Engine
to Idle Properly

Low Power and
Uneven Running

6-2

CAUSE

Incorrect idle
mixture

Incorrect idle
speed

Leak in induction
system

Uneven cylinder
compression

Faulty ignition
system

Mixture too rich;
indicated by slug-
gish engine, red
exhaust flame. Ex-
treme cases in-
dicated by black
smoke at exhaust.

Mixture too lean;

indicated by over-
heating and back-

firing

Leak in induction
system

Defective spark
plugs

Improper fuel
Magneto breaker

points not working
properly

TIGO-541 SERIES
REMEDY

Adjust mixture control.

Adjust idle speed.

Tighten all connections
and replace any defective
parts.

Check condition of piston
ring and valve seats.

Check ignition system.

Readjustment of fuel in-
jector is indicated.

Check fuel lines for re-
strictions. Readjust
mixture.

Tighten all connections,
replace any defective
parts.

Clean and gap or replace
spark plugs.

Fill tank with recom-
mended grade of fuel.

Clean points, check tim-
ing.
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Low Power and
Uneven Running
(Cont. )

Failure of Engine
to Develop Full
Power

Rough Engine

Low Qil Pressure

CAUSE
Defective ignition

wire

Defective spark
plug terminal
connectors

Legak in the in-
duction system

Throttle lever out
of adjustment

Improper fuel
flow

Restriction in air
scoop

Improper fuel

Faulty ignition

Cracked engine
mount

Defective mount-
ing bushing

Uneven compres-
sion

Insufficient oil

Air lock or dirt
in relief valve

Dirty oil strainers

SECTION 6
REMEDY

Check wires with tester,
replace any defective
wires.

Check and replace con-
nectors if necessary.

Tighten all connections,
replace any defective
parts.

Check travel of throttle
linkage.

Check strainers and flow
at fuel injector.

Examine air scoop and
remove any obstructions.

Drain and refill tank with
fuel of recommended
grade.

Check ignition system.

Replace or repair mount.
Replace bushing.

Check condition of piston
rings and valve seats.

Fill sump with oil.

Remove and clean oil
pressure relief valve.

Remove and clean oil
strainers.
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Low Qil Pressure
(Cont.)

High Oil
Temperature

Excessive 0il
Consumption

6-4

CAUSE

High oil tem-
peratures

Defective pres-
sure gage

Insufficient oil
supply
Low grade of oil

Clogged oil lines
or strainers

Excessive blow-
by

Failed or failing
bearings

Defective temp-
erature gage

Defective thermo-
stat valve

Low grade of oil

Failing or failed
bearings

Worn piston rings

Incorrect instal-
lation of piston
rings

TIGO-541 SERIES
REMEDY

See "High Oil Tempera-
tures' in "Trouble' col-
umn.

Replace gage.

Fill sumpwith oil of rec-
ommended grade.

Drain and fill sump with
oil conforming to speci-
fications.

Cleanoillines and strain-
ers.

Usually caused by worn or
stuck rings.

Examine oil strainers for
metal particles. If found,
overhaul of engine is in-
dicated.

Replace gage.

Replace valve.

Fill sump with oil con-
forming to specifications.

Examine oil strainers for
metal particles. If found,
overhaul of engine is in-
dicated.

Install new rings.

Install new rings.
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Excessive Oil
Consumption
(Cont. )

CAUSE

Failure of rings
to seat (new ni-
trided barrels)

SECTION 6
REMEDY

Check quantity of oil in
system, climb to cruise
altitude at full power and
operate at 75% cruise
power setting for approxi-
mately one hour. Land
aircraft and check oil con-
sumption. Repeat flights
until oil consumption sta-
bilizes. Alternate proce-
dure: Remove cylinder,
hone lightly and replace
piston rings.

2, TURBOCHARGER SYSTEM TROUBLESHOOTING.

TROUBLE

Excessive Noise
or Vibration

Engine will not
deliver rated
power

CAUSE

Improper bearing
lubrication

Leak in engine
intake or exhaust
manifold

Clogged manifold
system

Foreign material
lodged in com-
pressor impel-
ler or turbine

Excessive dirt
build-up in com-~
pressor

REMEDY

Supply required oil pres-
sure. Clean or replace
oil line. If trouble con-
tinues, overhaul turbo-
charger.

Tighten loose connections,
or replace manifold gas-
kets as necessary.

Clean all ducting.

Disassemble and clean.

Thoroughly clean com-
pressor assembly. Ser-
vice air cleaner and
check for leakage.

6-5


deggle01
Rectangle


SECTION 6
TROUBLE

Engine will not

deliver rated
power (Cont. )

6-6

TIGO-541 SERIES
CAUSE REMEDY

Leak in engine in- Tighten loose connec-
take or exhaust tions, or replace mani-
manifold fold gaskets as necessary.

Rotating assem-  Overhaul turbocharger.
bly bearing seiz-
ure

Restriction in re- Remove and clean lines.
turn lines from

exhaust bypass

valve to variable

pressure controller

Variable pressure Adjust controller.
controller out of
adjustment

Qil pressure too Tighten fittings, replace
low lines or hoses. Increase
oil pressure.

Qil inlet to ex- Remove oil line at inlet
haust bypass and clean orifice.
valve clogged

Variable pressure Adjust controller. Install
controller mal- new controller if needed.
function

Exhaust bypass Check for oil pressure
valve not closing difficulty. Examine shaft
because of low 0il for evidence of binding.
pressure or but-

terfly shaft

binding

Impeller binding, Check bearings for evi-
frozen, or fouling dence for failure. Over-
housing haul turbocharger.
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TIGO-541 SERIES
TROUBLE

Engine will not
deliver rated
power (Cont.)

Critical Altitude
Lower than
Specified

Engine Surges
or Smokes

CAUSE

Piston seal in

exhaust bypass
valve actuator

leaking

Controller not get-
ting enough oil
pressure to close
bypass valve

Chips under me-
tering valve in
controller hold-
ing it open

Metering jet in
exhaust bypass
valve actuator

plugged

Exhaust bypass
valve actuator

piston seal leak-
ing excessively

Waste gate valve
sticking

Air in oil lines of
exhaust bypass
valve actuator

Controller me-
teringvalve stem
seal leaking oil
into manifold

Exhaust bypass
valve actuator to
bypass valve link-
age binding.

SECTION 6
REMEDY

Clean cylinder and re-
place piston seal.

Check pump outlet pres-
sure, oil filters and lines
for leaks or obstructions.

Replace controller.

Remove exhaust bypass
valve actuator and clean
jet.

Clean cylinder and replace
piston seal.

Clean and free action.

Bleed system.

Replace controller.

Correct cause of binding.
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SECTION 6
TROUBLE
Engine Surges

or Smokes
(Cont.)

CAUSE

Leaking Seals

NOTE

TIGO-541 SERIES
REMEDY

Replace Turbocharger.

Smoke would be normal if engine has idled for a pro-
longed period.

High Deck Pres-~
sure (Compressor
Discharge Pres-
sure)

6-8

Controller meter-

ing valve not open-

ing

Exhaust bypass
valve sticking
closed.

Controller return
line restricted

Qil pressure too
high

Exhaust bypass
valve actuator

piston locked in
closed position

Variable pressure
controller mal-
function

Replace controller.

Shut-off valve in return

line operative.

Clean or replace line.

Reduce oil pressure.

Disassemble actuator,
check condition of piston
and packing.

Replace controller.
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INSTALLATION AND PRESERVATION

Preparation of Engine for Installation .
General .
Accessories
Inspection of Engine Mountmg
Attaching Engine Mounts
0Qil and Fuel Line Connections
Propeller Installation
Preparation of Fuel Injector for Installatlon
Corrosion Prevention in Engines Installed in
Inactive Aircraft .
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TIGO-541 SERIES SECTION 7

SECTION 7

INSTALLATION AND PRESERVATION

PREPARATION OF ENGINE FOR INSTALLATION. Before in-
stalling an engine that has been prepared for storage, remove all
dehydrator plugs, bags of dessicant and preservative oil from
the engine. Preservationoil canbe removed by removing the bot-
tom spark plugs and turning the crankshaft three or four revo-
lutions by hand. The preservative oilwill then drain through the
spark plug holes. Draining will be facilitated if the engine is
tilted from side to side duringthe above operation. Preservative
oil which has accumulatedinthe sump can be drained by removing
the oil sump plug. Engines that have been stored in a cold place
should be removedto anenvironment of at least 7T0°F. (21°C.) for
a period of 24 hours before preservative oil is drained from the
cylinders. If this is not possible, heat the cylinders with heat
lamps before attempting to drain the engine.

After the oil sump has been drained, the plug should be re-
placed and safety-wired. Fill the sump with lubricating oil. The
crankshaft should againbe turned severalrevolutions to saturate
the interior of the engine withthe clean oil. Wheninstalling spark
plugs, make sure that they are clean, if not, wash them in clean
petroleum solvent. Of course, there will be a small amount of pre-
servative oil remainingin the engine, but this cancause no harm.
However, after twenty-five hours of operation, the lubricating oil
should be drained while the engine is hot. This will remove any
residual preservative oil that may have been present.

CAUTION

Do not rotate the crankshaft of an engine containing
preservative oil before removing the spark plugs,
because if the cylinders contain any appreciable a-
mount of the mixture, the resulting action known as
hydraulicing, will cause damage to the engine. Also,
any contact of the preservative oil with painted sur-
faces should be avoided.
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SECTION 17 TIGO-541 SERIES

General - Should any of the dehydrator plugs, containing crystals
of silica~gel or similar material, be broken during their term of
storage or upon their removal from the engine, and if any of the
contents should fall into the engine, that portion of the engine
must be disassembled and thoroughly cleaned before using the
engine. The oil strainers should be removed and cleaned in gas-
oline or some other hydrocarbon solvent.

Engine Accessories - Considerable time and effort can be saved
if the accessories are installed on the engine before the engine
is mounted in the airframe. The locations of the various acces-
sory mounting pads are shown on the accompanying iinstallation
drawings.

Inspection of Engine Mounting - Ifthe aircraft is one from which
an engine has been removed, make sure that the engine mount is
not bent or damaged by distortion or misalignment as this can
produce abnormal stresses within the engine.

Attaching Engine to Mounts - See airframe manufacturer's rec-
ommendations for method of mounting the engine.

Oil and Fuel Line Connections -~ The oil and fuel line connections
are called out on the accompanying installation drawings.

Propeller Installation - Consulf the airframe manufacturer for
information relative to propeller installation.

Pre-oiling - After engine change, overhaul or any prolonged per-
iod of inactivity the engine should be pre-oiled prior to starting.
This is accomplished in the following manner,

1. Fill the sump to the proper level with ashless dispersant
oil conforming to specification MIL-1.-22851.

2. Disconnect inlet line to turbo-charger and the two front
lines to exhaust valve guide oilers.

3. Remove one spark plug from each cylinder.

4, 7Place the mixture control in idle-cut-off, open throttle to
full open, place fuel and ignition switches in off position.
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TIGO-541 SERIES SECTION 7

5. Turnengine with starter for thirty (30) seconds, if oil pres-
sure is not indicated at this time, stop and allow starter to
cool for one (1) minute.

6. Turn engine again with starter for approximately forty-
tive (45) seconds when oil pressure should read 35-45 psi on
oil gage and oil is flowing from disconnected lines.

7. Connect the three oil lines previously disconnected and
again turn the engine with the starter for another forty-five
(45) seconds. Oil pressure should read 35-50 psi on oil gage.

8. Re-install sparkplugs and proceed with normal start which
should not be later than three to eight hours from the comple-~
tion of the pre-oiling.

9. When engine is started it should be run for about three (3)
minutes at 1000 RPM.

PREPARATION OF FUEL INJECTORS FOR INSTALLATION

Fuelinjectorsthat have been prepared for storage should un-
dergo the following procedures before being placed in service.

Fuel Injector (Bendix) - Remove and clean the fuel inlet strainer
assembly and reinstall. Inject clean fuel into the fuel inlet con-
nection with the fuel outlets uncapped until clean fuel flows from
the outlets. Do not exceed 15 psi inlet pressure.

COFROSION PREVENTION IN ENGINES INSTALLED
IN INACTIVE AIRCRAFT

Corrosion canoccur, especiallyinnew or overhauled engines,
on cylinder walls of engines that will be inoperative for periods
asbriefastwodays. Therefore, the following preservation pro-
cedure is recommended for inactive engines and will be effective
in minimizingthe corrosion condition for a period up to thirty days.

NOTE

Ground running the engine for brief periods of time
is not a substitute for the following procedure; in
fact, the practice of ground running will tend to ag-
gravate rather than minimize this corrosion condition.
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SECTION 7 TIGO-541 SERIES

a. Assoon as possible after the engine is stopped, move the
aircraft into the hangar, or other shelter where the preser-
vation process is to be performed.

b. Remove sufficient cowlingto gainaccess to the spark plugs
and remove both spark plugs from each cylinder.

c. Spraythe interior of each cylinder with approximately (2)
ounces of corrosion preventive oil while eranking the engine
about five (5) revolutions with the starter. The spray gun
nozzle may be placed in either of the spark plug holes.

NOTE

Spraying should be accomplished using an airless
spray gun (Spraying Systems Co., "Gunjet'" Model
24A-8395 or equivalent). Inthe eventanairless spray
gun is not available, personnel should install a mois-
ture trap in the air line of a conventional spray gun
and be certain oilis hot at the nozzle before spraying
cylinders.

d. Withthe crankshaft stationary, again spray each cylinder
through the spark plug holes with approximately two ounces
of corrosion preventive 0il. Assemble spark plugs and do not
turn crankshaft after cylinders have been sprayed.

The corrosion preventive oil to be used in the foregoing pro-
cedure should conform to specification MIL-C-6529 type 1, heated
to 200° F. /220° F. (93°C./104°C.) spray nozzle temperature.
It is not necessary to flush preservative oil from the cylinder
prior toflyingthe aircraft. The small quantity of oil coating the
cylinders will be expelled from the engine during the first few min-
utes of operation.

NOTE

Oils of the type mentioned are to be used in Avco Ly-
coming aircraft engines for corrosion prevention
only, andnot for lubrication. See the latest edition of
Avco Lycoming Service Instruction No. 1014 and Ser-
vice Bulletin No. 318 for recommended lubricating oil.
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SECTION 7

TIGO-541 SERIES

S9LI8S THG-ODIL 1B01dL L, - MOTA SpIS STy - Suimel(q UOTIRI[BISU] *T- 84nS1g

7-5

"NNOQ 3979 'SS3Yd 10 AATVA J3T3Y "SS3d IO
SNiviQ 0 J1IvNH3NY LIINI WNd 13N

NIv&0 4304 710 NS0 divd T304
STYNIWNIL Q131 5 )
LH0d 'S534d IO HALIWINOHOL 4

BN TR

o N o /I R ey

©IAY z IS
1o 1O - af g
== G, S

o i -
¥ r 3

. M

- - oy "
i ok b
I3 ¢
. h I
i i

=

W

TYNINEEL 1NdiN0— "NNCO 39%0 'S838d 31ZZON Qvd dWnd JNNYEDAH
TTYNINYEL AHV XY TYNINGZL GNNOHD ONILLIY M3HIv3IHE

ONLLLIS Nivia 1304


deggle01
Rectangle


TIGO-541 SERIES

SECTION 7

NOZZLE PRESS.GAGE BALANCE LINE CONN. SWITCH TERMINAL
THERMOSTATIC BY-PASS VALVE OIL FILLER —RETARD TERMINAL
TIMING HOLE FUEL INLET PRESS. CONN. el /
GOV, MOUNTING PAD MANIFOLD PRESS. CONN. L
STARTER TLRAN O TEMPCONN ~
ru_m s U . S
S NG T
S o <
A@@ o & % - = , ST
N,// ACORAE ¥
2 "y (\,"\\(\ ! _ S \
I 2

g

..G v L
RN | i N/ 80 HAK
=5 — T —2\g7
FUEL DRAIN CHECK A\\;&.‘ . ‘__ /\r’foﬁm\aoﬁo DRAIN _UBP
01 FROM COOLER TACHOMETER Bamm_.gm ' |
oL 0 Co0LER VACUUM PUMP PAD s
ACCESSORY OIL. RETURN

Figure 7-2. Installation Drawing - Left Side View - Typical TIGO-541 Series
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Ground Run After Top Overhaul .
Flight Test After Top Overhaul .
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TIGO-541 SERIES SECTION 8

SECTION 8

TABLES

FOR TIGHTENING TORQUE RECOMMENDATIONS AND IN-
FORMATION CONCERNING TOLERANCES AND DIMENSIONS
THAT MUST BE MAINTAINED IN AVCO LYCOMING AIRCRAFT
ENGINES, CONSULT SPECIAL SERVICE PUBLICATION NO.
SSP 2070,

CONSULT LATEST EDITION OF SERVICE INSTRUCTION
NO. 1029 AND NO. 1150 FOR INFORMATION PERTINENT TO

CORRECTLY INSTALLING CYLINDER ASSEMBLY.
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FIXED WING ONLY

GROUND RUN AFTER TOP OVERHAUIL Type Aircraft
OR CYLINDER CHANGE WITH NEW RINGS

Registration No,

(DO NOT USE AFTER MAJOR OVERHAUL)
Aircraft No.

1. Avoid dusty location and loose stones.

2. Head aircraft into wind. Owner
3. All cowling should be in place, cowl flaps open.
4. Accomplish ground run in full flat pitch. Engine Model S/N
5. Never exceed 200°F. oil temperature.
6. If cylinder head temperatures reach 400°F,, Date

shut down and allow engine to cool before
continuing. Run-Up By
GROUND RUN
Temperature Pressure Temperature Fuel Flow

Time |[RPMIMAP |L.oil|R.oil|L.cyl{R.cyl|L.0il|R.0il|L.fuel] R.fuellL.carb{R.carb| Amb. Air {Left {Right
10 min| 1000
20 min| 1200
20 min| 1300
15 min| 1500
10 min| 1600
10 min {1700

5 min {1800
Mag. Check Adjustment Required After Completion of Ground Run
Power Check 1. Visually inspect engine(s)

2. Check oil level(s)
Idle Check



deggle01
Rectangle


*8Ut1008 10} SToaIEq JOPUILAD HO8YD pue
s3nid jaeds aAowaI ‘(S}IWT] J0] [ENUBW §,10)
-eJ9do 89s) ‘eArssaoxa ST uondWInSucd (10 JI gy

"(s)19401 110 Hd8YYH g
"(s)oursue jo uorioadsul [BNSTA ngoded ayeW I

JUSTIA 3S9], 1813V SN 101V paamnbey syusurisnlpy
98INIY)
(qui )
WSTHPOT |1V "Iy {189 " [qFeD 7| 1on; "J [190 7 {110 |10 1] 140 4 [1A0 "I{110° 41101 | VI[N d A | DWLL,
EOIER LT dImesadurd ], aanssald sanjeladwa j,

dd0d2dY LSHEL LHOITA

Aq pajsag,

SONIY MEN HLIM HIONVHD HAANITAD d90
TOVHYHAO dOL HHLAV LSEL LHOITA

"9SNID PUB qUITD Suranp sSuIpeed JusWINJI}SUI SULSuUd PIoOdY *
"8ur000 10} paadsare pood jB pue MOIIBYS QUIT[O OB *

"8STNIO I0] 19mod 4G, JSBO] J€ pue ‘quir[d J0] Jemod piepuejs asp °
"INOY 9Uo JJBJoate A(J 189, °

i N o)



deggle01
Rectangle


TABLE OF SPEED EQUIVALENTS

Sec. /Mi. M.P.H. Sec./Mi. M.P.H. Sec./Mi. M.P.H

72.0 50 27.7 130 17. 1 210
65.5 55 26. 6 135 16. 7 215
60. 0 60 25. 17 140 16. 4 220
55.4 65 24.8 145 16. 0 225
51. 4 70 24.0 150 15. 6 230
48. 0 75 23.2 155 15.0 240
45.0 80 22.5 160 14.4 250
42. 3 85 21.8 165 13.8 260
40.0 90 21.2 170 13.3 270
37.9 95 20.6 175 12. 8 280
36.0 100 20.0 180 12. 4 290
34. 3 105 19. 4 185 12.0 300
32.7 110 18. 9 190 11.6 310
31. 3 115 18.4 195 11.2 320
30.0 120 18.0 200 10. 9 330
28.8 125 17. 6 205 10. 6 340
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CENTIGRADE-FAHRENHEIT CONVERSION TABLE

Example: To convert 15°C. to Fahrenheit, find 15 in the center
column headed (F-C); then read 59.0°F. in the column (F) to the
right. To convert 15°F. to Centigrade; find 15 in the center
column and read -9.44°C. in the (C) column to the left.

C ¥ C ¥ C ¥ C F
-62. 2 -80 -112.0 71.00 160 320.0
-56. 7 -70 -94.0 6. 67 170 338.0
~-51.1 -60 -76.0 82. 22 180 356.0
-45.6 -50 -98.0 87,18 190 374.0
-40.0 -40 -40.0 93. 33 200 392.0
-34.0 -30 -22.0 98. 89 210 410.0
-3L.17 -25 -13.0 | 104, 44 220 428.0
-38.9 -20 -4.0 | 110.00 230 446.0
-36.1 ~-15 5.0 | 115.56 240 464.0
-23.3 -10 14.0 1 121.11 250 482. 0
-20.6 -5 23.0 | 126.67 260 500. 0
-17.8 0 32,0 | 132,22 270 518.0
-15.0 5 41.0 | 137.78 280 536.0
-12. 22 10 50.0 | 143. 33 290 554.0

-9.44 15 59.0 | 148.89 300 572.0
-6.67 20 68.0 | 154,44 310 590. 0
~3. 89 25 77.0 | 160. 00 320 608. 0
-1.11 30 86.0 | 165.56 330 626.0

1. 67 35 95.0 | 171. 11 340 644.0

4, 44 40 104.0 | 176.67 350 662. 0

7.22 45 113.0 | 182.22 360 680. 0

10, 00 o0 122.0 | 187.78 370 698. 0
12.178 85 131.0 { 193.33 380 716. 0
15. 56 60 140.0 | 198. 89 330 734.0
18. 33 65 149.0 | 204. 44 400 752.0
21.11 70 158.0 | 210.00 410 770.0
23. 89 75 167.0 | 215.56 420 788. 0
26. 67 80 176.0 | 221,11 430 806.0
32, 22 90 194.0 | 226.67 440 824.0
27.78 100 212.0 | 232,22 450 842.0
43. 33 110 230.0 | 257.18 460 860.0
38. 89 120 248.0 | 243.33 470 878.0
54. 44 130 266.0 | 248. 89 480 896.0
60. 00 140 284,.0 j 254,44 490 914.0
65. 56 150 302.0 1 260,00 500 932.0
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