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ENGINE
(LYCOMING "BLUE STREAK'")
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11-2. DESCRIPTION. The engine cowling is com-

prised of an upper and lower cowling segment.

In-

stead of attaching directly to the iuselage the cowl-

ing attaches to shock-mounts, which in turn, are fas-
tened to the fuselage. A door in the top cowl provides

access to the engine oil dipstick, oil filler neck and
strainer drain control. Quick-disconnect fasteners
are used at the cowling-to-shock-mounts and at the
parting surfaces of the upper and lower cowl attach

points. Machine screws secure the cowling segments

together at the nose caps.

11-3. REMOVAL AND INSTALLATION.

a. Release the quick-disconnect fasteners attaching
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the cowling to the shock-mounts and at the parting
surfaces of the upper and lower cowling segments.

b. Remove the machine screws securing the cowl-
ing nose caps together.

c. BEGINNING WITH AIRCRAFT SERIAL 17259224
AND F17200755. Disconnect electrical wiring at
back of landing light.

d. Reverse the preceding steps for reinstallation.
Be sure that the baffle seals are turned in the cor-
rect direction to confine and direct airflow around
the engine. The vertical seals must fold forward
and the side seals must fold upwards.
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Figure 11-1. Engine Cowling Shbck-Mounts

NOTE

When new shock-mounts or brackets are be-
ing installed, careful measurements should

be made to position these parts correctly on
the firewall. These service parts are not
pre-drilled. Install shock-mounts on brackets
so that cowling stud and shock-mount are cor-
rectly aligned. Sheet aluminum may be used
as shims between bracket halves to provide
proper cowling contour.

11-4. CLEANING AND INSPECTION, Wipe the in-
ner surfaces of the cowling segments with a clean
cloth saturated with cleaning solvent (Stoddard or
equivalent). If the inside surface of the cowling is
coated heavily with oil or dirt, allow solvent to soak
until foreign material can be removed. Wash painted
surfaces of the cowling with a solution of mild soap
and water and rinse thoroughly. After washing, a
coat of wax may be applied to the painted surfaces to
prolong paint life. After cleaning, inspect cowling
for dents, cracks, loose rivets and spot welds. Re-
pair all defects to prevent spread of damage.

11-5. REPAIR. If cowling skins are extensively
damaged, new complete sections of the cowling

should be installed. Standard insert-type patches
may be used for repair if repair parts are formed

to fit contour of cowling. Small cracks may be
stop-drilled and small dents straightened if they are
reinforced on the inner surface with a doubler of the
same material as the cowling skin, Damaged rein-
forcement angles should be replaced with new parts.
Due to their small size, new reinforcement angles
are easier to install than to repair the damaged part.

11-8. ENGINE.

11-7. DESCRIPTION. An air cooled, wet-sump,
four-cylinder, horizontally-opposed, direct-drive,
carbureted '""Blue Streak" (Lycoming) O-320-E
series engine is used to power ALL 172 series air-
craft. The O-320-E series engine is also used to
power the F172 series aircraft beginning with the
1972 model year. The cylinders, numbered from
front to rear, are staggered to permit a separate
throw on the crankshaft for each connecting rod.
The right front cylinder is number 1 and cylinders
on the right side are identified by odd numbers 1
and 3. The left front cylinder is number 2 and the
cylinders on the left side are identified as numbers
2 and 4.  Refer to paragraph 11-8 for engine data.
For repair and overhaul of the engine, accessories
and propeller, refer to the appropriate publications
issued by their manufacturer's. These publications
are available from the Cessna Service Parts Center.




11-8. ENGINE DATA.
MODEL (Lycoming)
BHP at RPM
Number of Cylinders
Displacement

Bore

Stroke
Compression Ratio
Magnetos

Right Magneto

Left Magneto
Firing Order
Spark Plugs

Torque Value

Carburetor (Marvel-Schebler)

Oil Sump Capacity
With Filter Element Change

Tachometer

Approximate Dry Weight
With Standard Accessories

Qil Pressure
Minimum Idling
Normal
Maximum (Cold Oil Starting)

0Oil Temperature
Normal Operation
Maximum Permissible

Cylinder Head Temperature

0-320-E2D

150 BHP at 2700 RPM

4-Horizontally Opposed

319. 8 Cubic Inches

5. 125 Inches

3.875 Inches

T.0:1

Slick No. 4051 (Left) No. 4050 (Right)
Fires 25° BTC 1-3 Lower and 2-4 Upper
Fires 25® BTC 1-3 Upper and 2-4 Lower
1-3-2-4

18MM (Refer to Current Lycoming Active
Factory Approved Spark Plug Chart)
390+30 Lb-In.

MA-4SPA

8 U.S. Quarts
9 U.S. Quarts

Mechanical

269 Pounds (Weight is Approximate and Will

Vary with Optional Equipment Installed)

25 PSI
60 to 85 PSI
100 PSI

Within Green Arc
Red Line (245°F)

500°F Maximum

Mhanca
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11-9. TROUBLE SHOOTING.

TROUBLE

PROBABLE CAUSE

REMEDY

ENGINE WILL NOT START.

Improper use of starting pro-
cedure.

Review starting procedure.

Fuel tanks empty.

Visually inspect tanks. Fill
with proper grade and quantity
of gasoline.

Mixture control in the IDLE
CUT-OFTF position.

Move control to the full RICH
position. -

Fuel selector valve in OFF
position.

Place selector valve in the ON
position to a tank known to
contain gasoline.

Defective carburetor.

If engine will start when primed
but stops when priming is dis-
continued, with mixture control
in full RICH position, the carbu-
retor is defective. Repair or
replace carburetor.

Carburetor screen or fuel
strainer plugged.

Remove carburetor and clean
thoroughly. Refer to paragraph
11-44,

Vaporized fuel. (Most likely
to occur in hot weather with
a hot engine.

Refer to paragraph 11-79.

Engine flooded.

Refer to paragraph 11-79.

Water in fuel system.

Open fuel strainer drain and
check for water. If water is
present, drain fuel tank sumps,
lines, strainer and carburetor.

Defective magneto switch or
grounded magneto leads.

Check continuity., Repair or
replace switch or leads.

Spark plugs fouled.

Remove, clean and regap plugs.
Test harness cables to persistently
fouled plugs. Replace if defective.

IDLE.

ENGINE STARTS BUT
DIES, OR WILL NOT

Idle stop screw or idle mixture
incorrectly adjusted.

Refer to paragraph 11-45.

Carburetor idling jet plugged.

Clean carburetor and fuel strainer.
Refer to paragraph 11-44,

Spark plugs fouled or improperly
gapped.

Remove, clean and regap plugs.
Replace if defective.

Water in fuel system.

Open fuel strainer drain and check
for water. If water is present,
drain fuel tank sumps, lines,
strainer and carburetor.

Defective ignition system.

Refer to paragraph 11-58.

11-4
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11-9. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

ENGINE STARTS BUT
DIES, OR WILL NOT
IDLE. (Cont.)

Vaporized fuel. (Most likely
to occur in hot weather with
a hot engine.

Refer to paragraph 11-79.

Induction air leaks.

Check visually. Correct the
cause of leaks.

Manual primer leaking.

Disconnect primer outlet line.
If fuel leaks through primer,
repair or replace primer.

Leaking float valve or float
level set too high.

Perform an idle mixture check.
Attempt to remove any rich
indication with the idle mixture
adjustment. If the rich indica-
tion cannot be removed, the
float valve is leaking or the
float level is set too high. Re-
place defective parts, reset
float level.

Defective carburetor.

If engine will start when primed
but stops when priming is dis-
continued, with mixture control
in full RICH position, the carbu-
retor is defective. Repair or
replace carburetor.

Defective engine.

Check compression. Listen for
unusual engine noises. Engine
repair is required.

ENGINE RUNS ROUGHLY
OR WILL NOT ACCELERATE
PROPERLY.

Restriction in aircraft fuel
system.

Refer to Section 12.

Worn or improperly rigged
throttle or mixture control.

Check visually. Replace worn
Linkage. Rig properly.

Spark plugs fouled or im-
properly gapped.

Remove, clean and regap plugs.
Replace if defective.

Defective ignition system.

Refer to paragraph 11-58.

Defective or badly adjusted
accelerating pump in carbu-
retor.

Check setting of accelerating
pump linkage and adjust as
necessary.

Float level set too low.

Check and reset float level.

Defective carburetor.

If engine will start when primed
but stops when priming is dis-
continued, with mixture control
in full RICH position, the carbu-
retor is defective. Repair or
replace carburetor.

Defective engine.

Check compression. Listen for
unusual engine noises. Engine
repair is required.

Change 3
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11-9. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

ENGINE RUNS ROUGHLY

OR WILL NOT ACCELERATE filter.

Restricted carburetor air

Check visually. Clean in
accordance with Section 2.

PROPERLY, (Cont.)

Cracked engine mount.

Inspect and repair or replace
mount as required.

Defective mounting bushings.

Inspect and install new bushings
as required.

POOR IDLE CUT-OFF.

Worn or improperly rigged
mixture control.

Check that idle cut-off stop on
carburetor is contacted.

Replace worn linkage. Rig
properly.

Manual primer leaking,

Disconnect primer outlet line.
If fuel leaks through primer,
it is defective. Repair or
replace primer,

Defective carburetor.

Repair or replace carburetor.

Fuel contamination.

Check all screens in fuel system.
Drain all fuel and flush out sys-
tem. Clean all screens, lines,
strainer and carburetor.

11-10. REMOVAL. If an engine is to be placed in

storage or returned to the manufacturer for overhaul,
proper preparatory steps should be taken for corro-
sion prevention prior to beginning the removal proce-

dure. Refer to Section 2 for storage preparation.

The following engine removal procedure is based upon
the engine being removed from the aircraft with the

engine mount attached to the firewall.
NOTE-

Tag each item when disconnected to aid in
identifying wires, hoses, lines and control
linkages when engine is reinstalled. Like-
wise, shop notes made during removal will
often clarify reinstallation. Protect open-
ings, exposed as a result of removing or dis-
connecting units, against entry of foreign
material by installing covers or sealing with
tape.

a. Place all cabin switches in the OFF position.
b. Place fuel selector valve in the OFF position.

c. Remove engine cowling in accordance with para-

graph 11-3.

d. Disconnect battery cables and insulate terminals

as a safety precaution.

e. Drain fuel strainer and lines with strainer drain

control.

| &

NOTE

During the following procedures, remove any
clamps or lacings which secure controls,
wires, hoses or lines to the engine, engine
mount or attached brackets, so they will not
interfere with engine removal. Some of the
items listed can be disconnected at more than
one place. It may be desirable to disconnect
some of these items at other than the places
indicated. The reason for engine removal
should be the governing factor in deciding at
which point to disconnect them. Omit any of
the items which are not present on a particu-
lar engine installation.

Drain the engine oil sump and oil cooler.

g. Disconnect magneto primary lead wires at

h.
with Section 13.

magnetos.

|WARNING|

The magnetos are in a SWITCH ON condition
when the switch wires are disconnected.
Ground the magneto points or remove the high
tension wires from the magnetos or spark
plugs to prevent accidental firing.

Remove the spinner and propeller in accordance



i. Disconmect throgtle and mixtecs cooleols 86 car-
buretor, Hemove climps sttaching controls Lo epgins
and pull controls aft clear of engine, Usc rare to
avoid bending contrals luo sharply, Motc EXACT pu-
sition, size apd umber of attaching: waghers and
spacera [or reference on reinstallstion.

§. Loosen ¢lamps and remove flexible dudct [rom
engEige Dalle s all cooler,

k. Lopsen clampa and remove fledble docd frum
muffler shrood and healer valve,

l. IMsecomnecot carbaretor heal control AT Alrbox
and remove clamp attaching comtrol Lo bracket.  1*all
confrod )T 10 clesr engineg,

m. DHacomnect wires and eables as follows:

1. DHsconnect tachometer deive shaft st sdaplec.

|CAUTION]

When discoanecting starter cable do not
permit starter terminal bolt toe re@te.
Rotation of the bolt could break the con-
dizctor betwesn bBolt and field codls caus—
ing the starter to be inoperalive.

2. DHacopnect gtarter clectrical cable at atarter.

3, Ddiscoonect cylinder head temperature wire al
prole. :

4 Disconsect alectricel wires and wire shieldlng
fround =t alternator.

3. Remove all clamps and Lycings attaching wires
or cables to engine and pull wires and cables aft to
clear amping,

n. Discapnsct Unes and hoses as followa:
1. Trsconmecl vacuam hoes st Hirewall fitking.
2, DMsconnect engine bresther loss &t top of ae-

CEABOTY CRES.

Reaidanl fusl and ] draiming from diseon-
nected Unes ard hosea constitutes & fire
hezard, Uss caolion to prevent accumala=
tion of soch fuel and cdl wWhen lises oF s
are diacopnectad,

3. DMscomnect oil lemperaurs tuib at adapter.

4. Discopnect primer line at firewall ftEing.

5, DAscoanect fwel supply hose al carburetor.

§, Dhsconnect oll pressure line ai LirewAll TiRing.
9. DMscomnect oil cooleT hoses at cooler.

o, Carefully check the eapgine aFain to ensure ALL
hoses, linea, wires, cables, clamps and lacings dre
discommected or pemoved which would Intertere with
the engine removal. Ensure all wires, cables and
engine cnntrols have been pulled aft to cledr the an-
Eing.

p. Attach & hoist 1o the Witing eye al the top conter
of the engine crankcase. Lile aagine just enough to
ralicve the welght fTom the engine mouwnts.

|El'|.j‘l"lﬂlli

Place & suitable slind under the =il He-down
ring before removing engine. The loss of
engine weighl will cza=e the aircralt to b
tail heavy.

. Homove belis silaching eopine [0 engine mogms
aad glowly hodst engine ant pali it Jorward. Chiecking
[or apy leme wiach woald penTiers wilth the engine
cemoval. Dalacce the suping by hand and carchully
matde the disconmectbed parls oul 3y the #nglhne 15 e
tnorred.

11-11, CLEANING.  The engine may be cleaned wilkh
Slokia rd selvent ot cquivalent, theno doied Lboovashdy.
[EAUTION]

Farlicalar care ghould e riven to electriczt
cquipment befure cleaning. Cleaning faids
glwauald not be alfowacd to enter neapnetes, skard-
er, altermpier, etc, Profoct these compunesnls
hefore saburaliog (he enpips with sodvent. Aldl
otk apenings should alse be coversd belonm
cleaning the enpging Assambly, Coustic cleamng
golutions should be used cauliously ardd shoaid
aiwaye i properly newtralized aller their wes

11-12, ACCESSORIES REMOVAL. Remeoal of on-
ging accegacrles ot mrcrhaul or for enpgine ceplace-
menl involves atripping the cngine of parls, acces-
sories amd components o roduce 1t to the bare enging.
Imring the remaval provess, rémoyved tbems should
be examined marcfully eod defective pacts shauld b
fapgged [or reprle or replascmant with new comgnoents.

HOTE

lems easily confused with similar ilems
should be lagped (o provide R means of
jdentification when being inslalled omn a

new enpine, ALl openings exposed by e
removal of an item shoald be closed by Lo
alalling & suitable coveT or rep nver Lhe
opening. Thia will prevent enfry of foregn
malerial. If suitable covers art not avail-
amle, t=pe may b= uwed to cover the opan-
LI]:E-H.

11=13, INSPECTION. For specific Items to be in-
spectad, pefer to the engine manofaciurer’ s mamual .
a. WVisually inspect the engine Tor lonse nubs, bobly,
cracks and fin damipge.

b. Inspect baffles, boffle sealy anpd Drackets dor
cracks, deteriopation and hreakuge.

¢, Inspect all hossa [or internal swellang, chafing
through protective plys, cula, Leeaks, stffness
damaped threads and loose coanections, Fxeassive
heat an hoses will cause them to become brilfle sl
cumily broken, Hoses and lines are moat LEely to
erack or break near the cnd fittings and support
ints.

#. Inspect for color bleaching of the end fitkinges ur
severe digcoloration of the hoses.

NOTE

Avold excessive [lexing and sharp bends
when examining hoses for stiffoess.

e, All flexible fluid carrying hoaes in the engice
compariment should be replaced at engine overbaal
or every [ive years, whichever oceurs first.

Change 3 11-1



MOUNT-TO-FIREWALL ENGINE-TO-MQUNT
(UPPER) (UPPER)

TORQUE MOUNT-TO-FIREWALL
BOLTS TO 160 - 190 LB-IN

@E\’zs

3 2

NOTE

When installing shock mounts, install shock mount pad (8) as
shown for the upper and lower mounts. Also, note on lower
mount, washer (4) is installed between engine mount foot and

shock mount. This is to prevent starter ring gear from com-
ing in contact with lower cowling.

MOUNT-TO-FIREWALL

(LOWER)
TORQUE ENGINE-TO-MOUNT
BOLTS TO 450 - 500 LB-IN
ENGINE-TO-MOUNT
(LOWER)

1. Nut 4, Washer 8. Shock Mount Pad
2., Washer 5. Firewall 9. Shock Mount Dampener
3. Engine Mount 6. Bolt 10. Shock Mount Pad

7. Engine Mount Foot

Figure 11-2, Engine Mount Details




f. For major engine repairs, refer to the manu-
facturer's overhaul and repair manual.

11-14. BUILD-UP. Engine build-up consists of in-
stallation of parts, accessories and components to
the basic engine to build up an engine unit ready for
installation on the aircraft. All safety wire, lock-
washers, nuts, gaskets and rubber connections should
be new parts.

11-15. INSTALLATION. Before installing the engine
on the aircraft, install any items which were removed
from the engine or aircraft after the engine was re-
moved.

NOTE

Remove all protective covers, plugs, caps
and identification tags as each item is con-
nected or installed. Omit any items not

present on a particular engine installation.

a. Hoist the engine to a point near the engine mount.

b. Install engine shock-mount pads as illustrated in
figure 11-2.

c. Carefully lower engine slowly into place on the
engine mount. Route controls, lines, hoses and
wires in place as the engine is positioned on the en-
gine mount.

NOTE

Be sure engine shock-mount pads, spacers
and washers are in place as the engine is
lowered into position.

d. Install engine mount bolts, washers and nuts,
then remove the hoist and tail support stand. Torque
bolts to 450-500 1b-in.

e. Route throttle, mixture and carburetor heat con-
trols to the carburetor and airbox and connect. Se-
cure controls in position with clamps.

NOTE

Throughout the aircraft fuel system, irom the
tanks to the carburator, use NS-40 (RAS-4)
(Snap-On-Tools Corp., Kenosha, Wisconsin),
MIL-T-5544 (Thread Compound Antiseize,
Graphite Petrolatum), USP Petrolatum or
engine oil as a thread lubricator or to seal a
leaking connection. Apply sparingly to male
threads, exercising extreme caution to avoid
"stringing" sealer across the end of the fitting.
Always ensure that a compound, the residue
from a previously used compound, or any other
foreign material cannot enter the system.

f. Connect lines and hoses as follows:

1. Connect oil cooler hoses at cooler.

2. Connect oil pressure line at firewall fitting.

3. Connect fuel supply hose at carburetor.

4. Connect primer line at firewall fitting.

5. Connect oil temperature bulb at adapter.

6. Connect engine breather hose at top of ac-
cessory case.

7. Connect vacuum hose at firewall fitting.
8. Install clamps and lacings attaching lines
and hoses to engine, engine mount and brackets.
g. Connect wires and cables as follows:
1. Connect electrical wires and wire shielding
ground at alternator.
2. Connect cylinder head temperature wire at

probe.
[CAUTION|

When connecting starter cable, do not permit
starter terminal bolt to rotate. Rotation of
the bolt could break the conductor between bolt
and field coils causing the starter to be inop-
erative.

3. Connect starter electrical cable at starter.

4. Connect tachometer drive shaft at adapter.
Be sure drive cable engages drive in adapter. Torqu
housing attach nut to 100 lb-in.

5. Install clamps and lacings securing wires and
cables to engine, engine mount and brackets.

h. Install flexible duct to heater valve and engine
baffle and install clamps.

i. Install flexible duct to engine baffle and oil coole:
and install clamps.

j. Install propeller and spinner in accordance with
instructions outlined in Section 13.

k. Complete a magneto switch ground-out and con-
tinuity check, then connect primary lead wires to the
magnetos. Remove the temporary ground or connect
spark plug leads, whichever procedure was used dur-

ing removal.
|WARNING|

Be sure magneto switch is in OFF position
when connecting switch wires to magnetos.

1. Clean and install induction air filter.

m. Service engine with proper grade and quantity of
engine oil. Refer to Section 2 if engine is new, newly
overhauled or has been in storage.

n. Check all switches are in the OFF position, and
connect battery cables.

o. Rig engine controls in accordance with para-
graphs 11-64, 11-65 and 11-66.

p. Inspect engine installation for security, correct
routing of controls, lines, hoses and electrical wir-
ing, proper safetying and tightness of all components

g. Install engine cowling in accordance with para-
graph 11-3.

r. Perform an engine run-up and make final adjust-
ments on the engine controls.

11-16. FLEXIBLE FLUID HOSES,

11-17. LEAK TEST.

a. After each 50 hours of engine operation, all flex
ible fluid hoses in the engine compartment should be
checked for leaks as follows:

1. Examine the exterior of hoses for evidence o
leakage or wetness.

2. Hoses found leaking should be replaced.

3. Refer to paragraph 11-13 for detailed inspec:
tion procedures for flexible hoses.

MNMhanca 2 2 b B



11-18. REPLACEMENT.

a. Hoses should not be twisted on installation.
Pressure applied to a twisted hose may cause failure
or loosening of the nut. :

b. Provide as large a bend radius as possible.

c. Hoses should have a minimum of one-half inch
clearance from other lines, ducts, hoses or sur-
rounding objects or be butterfly clamped to them.

d. Rubber hoses will take a permanent set during
extended use in service. Straightening a hose with a
bend having a permanent set will result in hose crack-
ing. Care should be taken during removal so that
hose is not bent excessively, and during reinstalla-

tion to assure hose is returned to its original position.

e. Refer to AC 43.13-1, Chapter 10, for additional
installation procedures for flexible fluid hose assem-
blies.

11-18A. STATIC RUN-UP PROCEDURES. In a case
of suspected low engine power, a static RPM run-up
should be conducted as follows:

a. Run-up engine, using take-off power and mixture
settings, with the aircraft facing 90° right and then

left to the wind direction.
b. Record the RPM obtained in each run-up position.

NOTE

Daily changes in atmospheric pressure,
temperature and humidity will have a
slight effect on static run-up.

¢. Average the results of the RPM obtained. Refer
to following chart for applicable RPM.

d. If the average results of the RPM obtained does
not meet the limits specified in the chart, the follow-
ing recommended checks may be performed to deter-
mine a possible deficiency.

1. Check carburetor heat control for proper
rigging. If partially open it would cause a slight
power loss.

2. Check magneto timing, spark plugs and igni-
tion harness for settings and conditions.

3. Check condition of induction air filter. Clean
if necessary.

4. Perform an engine compression check. (Re-
fer to engine Manufacturer's Manual).

MODEL YEAR

ENGINE RPM

172 1969 THRU 1971

0-320-E2D #* 2260-2360

172 & F172 1972 AND ON

0-320-E2D * 2260-2360

17263470, 17263492
THRU 17263494,
17263497, 17263541
THRU 17263558,
17263560 AND ON &
F17201255 AND ON

172 & F172

0-320-E2D 2300-2420

1969 MODEL 172 AND
ON & 1972 MODEL F172
AND ON WHEN CESSNA
SINGLE-ENGINE SERVICE
LETTER SE74-16 HAS

- BEEN INCORPORATED

* 172 & F172

0-320-E2D 2300-2420

11-19. ENGINE BAFFLES.

11-20. DESCRIPTION. The sheet metal baffles in-
stalled on the engine directs the flow of air around
the cylinders and other engine components to provide
optimum cooling. These baffles incorporate rubber-
asbestos composition seals at points of contact with
the engine cowling and other engine components to
help confine and direct the airflow to the desired
area. Itis very important to engine cooling that the
baffles and seals are in good condition and installed
correctly. The vertical seals must fold forward and
the side seals must fold upwards. Removal and in-
stallation of the various baffle segments is possible
with the cowling removed. Be sure that any new baf-
fle seals properly.

11 _1n MLa___ a

11-21. CLEANING AND INSPECTION. The engine
baffles should be cleaned with a suitable solvent to
remove oil and dirt.

NOTE

The rubber-asbestos seals are oil and grease
resistant but should not be soaked in solvent
for long periods.

Inspect baffles for cracks in the metal and for loose
and/or torn seals. Repair or replace any defective
parts.

11-22. REMOVAL AND INSTALLATION. Removal
and installation of the various baffle segments is pos-



sible with the cowling removed. Be sure that any
replaced baffles and seals are installed correctly and
that they seal to direct the airflow in the correct di-
rection. Various lines, hoses, wires and controls
are routed through some baffles. Make sure that
these parts are reinstalled correctly after installa-
tion of baffles.

11-23. REPAIR. Repair of an individual segment of
engine baffle is generally impractical, since, due to
the small size and formed shape of the part, replace-
ment is usually more economical. However, small
cracks may be stop-drilled and a reinforcing doubler
installed. Other repairs may be made as long as
strength and cooling requirements are met. Replace
sealing strips if they do not seal properly.

11-24, ENGINE MOUNT. (Refer to figure 11-2.)

11-25. DESCRIPTION. The engine mount is com-
posed of sections of steel tubing welded together and
reinforced with gussets. The mount is fastened to
the fuselage at four points. The engine is attached
to the engine mount with shock-mount assemblies
which absorb engine vibrations.

11-26. REMOVAL AND INSTALLATION. Removal
of the engine mount is accomplished by removing the
engine as outlined in paragraph 11-10, then removing
the engine mount from the firewall. On reinstallation
torque the mount-to-fuselage bolts to 160-190 1b-in.
Torque the engine-to-mount bolts to 450-500 1b-in.

11-27. REPAIR. Repair of the engine mount shall
be performed carefully as outlined in Section 18.
The mount shall be painted with heat-resistant black
enamel after welding or whenever the original finish
has been removed. This will prevent corrosion.

11-28. ENGINE SHOCK-MOUNT PADS. (Refer to
figure 11-2.) The bonded rubber and metal shock-
mounts are designed to reduce transmission of en-
gine vibrations to the airframe. The rubber pads
should be wiped clean with a clean dry cloth.

NOTE

Do not clean the rubber pads and dampener
assembly with any type of cleaning solvent.

Inspect the metal parts for cracks and excessive
wear due to aging and deterioration. Inspect the
rubber pads for separation between the pad and
metal backing, swelling, cracking or a pronounced
set of the pad. Install new parts for all parts that
show evidence of wear or damage.

11-29. ENGINE QIL SYSTEM.

11-30. DESCRIPTION. The lubricating system is
of the full pressure, wet sump type. The main
bearings, connecting rod bearing, camshaft bearin
valve tappets and push rods, are lubricated by posi
tive pressure. The pistons, piston pins, cams, cy.
inder walls, valve rockers, valve stems and other :
ternal moving parts are lubricated by oil collectors
and oil spray. The pump, which is located in the a
cessory housing, draws oil through a drilled passag
leading from the suction screen located in the sump
a manner as to form an inertia type filter, thus en-
suring that only the cleanest oil will reach the bear-
ings. Drilled passages from the rear main bearing
supply pressure oil to the crankshaft idler gears.
Angular holes are drilled through the main bearings
to the rod journals where sludge removal tubes are
located. Oil from the main gallery also flows to the
cam and valve gear passages and then is conducted
through branch passages to the hydraulic tappets an
cam shaft bearings. Oil travels out through the hol
low push rods to the valve rocker bearings and valv
stems. Residual oil from the bearings, accessory
drives and rocker boxes flows by gravity to the sum
where it passes through the suction screen and is r«
circulated through the engine. The oil cooler may
be controlled by a thermostatically controlled valve
or a pressure-operated bypass valve (refer to figur
11-3 for applicable aircraft and engine serial num-
bers). An external, replaceable element full-flow
oil filter is available as optional equipment. This
external filter replaces the pressure o0il screen whe
installed.

From the pump, the oil enters a drilled passage to
threaded connection and through a flexible hose to tl
cooler. Pressure oil from the cooler returns throu
a flexible hose to a threaded connection on the acce:
sory housing. From there the oil flows through a
drilled passage to the pressure screen which is con
tained in a cast chamber mounted on the accessory
housing. If cold oil or obstruction should restrict
the flow through the cooler, a cooler bypass valve i
provided to pass the pressure oil directly from the
pump to the pressure screen. The oil is then filter
through the pressure screen chamber and fed throu
a drilled passage to the pressure relief valve which
is located in the upper right side of the crankcase
forward of the accessory housing. This relief valv
regulates the engine oil pressure by allowing exces
sive oil to return to the sump, while the balance of
the pressure oil is fed to the main oil gallery in the
right half of the crankcase. The oil is distributed
from the main gallery by means of a separate drills
passage to each main bearing of the crankshaft. TI
drilled passages to the bearings are located in suct
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11-31. TROUBLE SHOOTING.

TROUBLE

PROBABLE CAUSE

REMEDY

NO OIL PRESSURE.

No oil in sump.

Check with dipstick.
Fill sump with proper grade and
quantity of oil. Refer to Section 2.

Oil pressure line broken,
disconnected or pinched.

Inspect pressure lines. Replace
or connect lines as required.

Oil pump defective.

Remove and inspect. Examine
engine. Metal particles from
damaged pump may have entered
engine oil passages.

Defective oil pressure gage.

Check with a known good gage.
If second reading is normal,
replace gage,

0Oil congealed in gage line.

Disconnect line at engine and gage;
flush with kerosene. Pre-fill with
kerosene and install,

Relief valve defective.

Remove and check for dirty or de-
fective parts. Clean and install;
replace valve if defective.

LOW OIL PRESSURE.

Low oil supply.

Check with dipstick. Fill sump
with proper grade and quantity
of oil. Refer to Section 2.

Low viscosity oil.

Drain sump and refill with proper
grade and quantity of oil.

Oil pressure relief valve spring
weak or broken.

Remove and inspect spring.
Replace weak or broken spring.

Defective oil pump.

Check oil temperature and oil
level. If temperature is higher
than normal and oil level is
correct, internal failure is
evident. Remove and inspect.
Examine engine. Metal particles
from damaged pump may have
entered oil passages.

Secondary result of high oil
temperature.

Observe oil temperature gage for
high indication. Determine and .
correct reason for high oil tem-
perature.

Leak in pressure or suction
line.

Inspect gasket between accessory
housing and crankcase. Repair
engine as required.

Dirty oil screens.

Remove and clean oil screens.




11=31. TROUBLE 5HOOTING (Cout).

TROUBLE

PROBADLE CALEE

HEMEDT

HIGH QIL PRESS|IRE,

Hiph viscosity ml.

Dirain sump and refill wikh prope -
grade And quantity of ml.

Belief valve defeciive.

Hremove ad choeck for divty o de-
faciive pariy. Chlean and fpelall:
replace valve i1 daleciive.

Defective ail prassore SRS,

Cheek with & Known poeod page. 11
Seo0nd rewding 15 onrmal, replace
BEEE.

LOW QI TEMPERATURE.

Defectire ol temperaturs pape
or tepperatice Taalb,

Check with & Kowen good gage. |
secnnd FeRding is mormal, replace
FaEt, I refdion 1= samalar,

The temperatare balb 15 detertjus
Replarc ik,

Gl cooler thermoslstic
valvebypass vaive defactive
or sk,

Remgve valve and check fnt propies
uperaticn. Replace vaive il deflec-
tive.

HIGH QIL TEMFERATURE.

(d] enoder 2ir paasares cloppeed.

Inspoct canler core.
Clean alr prasspes.

0dl cooler oil passages clogped.

Altempd to drain eonler,  Inspecl
for scdiment, Remowe couler and
flush therougblv.

Thermostatic valve vr bypass
walve damaged or held npen
by 80lid matler.

Feel Iranl of cooler core with kand,
I core is cold, ol §5 hypaseing
cpaler. Hemove and clean valve
and seat. I still hoperalive, re-
plarnc.

Low oil supply.

Check with dipstick. Fill sump
with proper grade and quantity
of nil, Refer 1o Seclion 2.

(1l vigcoalty too high.

Dratm samp and refill with proper
grade and guantity of oll.

Prolonged bigh speed operation
an tha ground,

Hold growund ranming abowve 15040
rpm o & mindmoam.

Defective ol temperature gape,

Check with 8 Known pood pape.
IF 8a¢opd reading 1s normal.
Replace page.

DefecHwe oil temperahore bullb.

Check for correct oll pressure, ol
feval and ¢yvlinder besd tempera-
fare. I they are correct, check
uil temperature gage for being de-
factive; if similar reading is ob-
garved, balb s defective. Re-
place Dull,




11-31. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

HIGH OIL TEMPERATURE
(CONT).

Oil congealed in cooler.

This condition can occur only in
extremely cold temperatures,

If congealing is suspected, use
an external heater or a heated
hangar to warm the congealed oil.

HOUSING.

OIL LEAK AT FRONT OF Damaged crankshaft geal, Replace.
ENGINE.
OIL LEAK AT PUSH ROD Damaged push rod housing oil seal. Replace.

11-32. FULL-FLOW OIL FILTER. (Refer to figure
11-3.)

11-33. DESCRIPTION. An external oil filter may
be installed on the engine. The filter and filter adap-
ter replace the regular engine oil pressure screen
and cast chamber on the accessory housing. The fil-
ter adapter incorporates mounting provisions for the
oil cooler bypass valve and the oil temperature sen-
sing bulb. If the filter element should become clog-
ged, the bypass valve allows engine oil to flow to the
engine oil passages.

11-34. REMOVAL AND INSTALLATION.
figure 11-3.)

(Refer to

NOTE

Filter element replacement kits are avail-
able from the Cessna Service Parts Center.
a. Remove engine cowling in accordance with
paragraph 11-3.
b. Remove both safety wires from filter can and
unscrew hollow stud (12) to detach filter assembly
from adapter (2) as a unit. Remove assembly from

aireraft and discard gasket (5).
Press downward on hollow stud (12) to remove

c
from filter element (9) and can (10). Discard metal
gasket (11) on stud (12).
d. Lift lid (7) off filter can (10) and discard gasket
(8)

e. Pull filter element (9) out of filter can (10).
NOTE

Before discarding removed filter element 9),
remove the outer perforated paper cover;
using a sharp knife, cut through the folds of
the filter element at both ends, Then, care-
fully unfold the pleated element and examine
the material trapped in the element for evi-
dence of internal engine damage, such as

£

chips or particles from bearings. In new or
newly overhauled engines, some small par-
ticles or metallic shavings might be found,
these are generally of no consequence and
should not be confused with particles produc-
ed by impacting, abrasion or pressure. Evi-
dence of internal damage found in the oil filter
element justifies further examination to deter-
mine the cause.

NOTES

When installing a new filter element (9), it

is important that all gaskets are clean, lu-
bricated and positioned properly, and that

the correct amount of torque is applied to

the hollow stud (12). If the stud is under-
torqued, oil leakage will occur. If the stud
is over-torqued, the filter can might possibly
be deformed, again causing oil leakage.

® Lubricate all rubber grommets in the new
filter element, lid gaskets and metal gas-
ket with clean engine oil or general pur-
pose grease before installation. Dry gas-
kets may cause false torque readings,
again resulting in oil leakage.

® Before assembly, place a straightedge across
bottom of filter can. Check for distortion or
out-of-flat condition greater than 0. 010 inch.
Install a new filter can if either of these con-
ditions exist.

® After installing a new gasket on lid, turn lid
over. If gasket falls, try a different gasket
and repeat test. If this gasket falls off, in-
stall a new lid.

Wash lid (7), hollow stud (12) and filter can (10)
in solvent and dry with compressed air.



Gasket
Adapter
0Oil Temperature Bulb Adapter
0il Temperature Bulb
Gasket

Nylon Nut

Lid

Gasket

Filter Element

10. Filter Can

11. Copper Gasket

12. Hollow Stud

13. Safety Wire Tab

14. Thermostatic Valve

engine.

O 00 =1 O Wb LB
TR Sy i

# THRU AIRCRAFT SERIALS 17260223, AIRCRAFT
SERIALS 17260225 AND 17260241

@ One side of gasket (1) is marked
ENGINE SIDE, this side of the gas- 10
ket must be installed toward the

ENGINE (REF)

3&UT DELETED ON CURRENT INSTALLATIONS
(DISCARD AT NEXT FILTER ELEMENT CHANGE)

NOTES

A spring and plunger type oil cooler bypass valve
is installed in the engine of aircraft serials 172-
60224, 17260226 thru 17260240, 17260242 and on
and F17200845 and on instead of the Vernatherm

control valve.

Beginning with engine serial L-30414-27 a spring
and plunger type oil cooler bypass valve is install-
ed in the engine accessory case and replaces the
Vernatherm thermostatic control valve.

Figure 11-3. Full-Flow Oil Filter

g. Inspect the adapter gasket seat for gouges, deep
scratches, wrench marks and mutilation. If any of
these conditions are found, install a new adapter.

h. Place a new filter element (9) in can (10) and in-
sert the hollow stud (12) with a new metal gasket (11)
in place, through the filter can and element.

i. Position a new gasket (8) inside flange of lid (7).
Place lid in position on filter can.

j. With new gasket (5) on face of lid, install filter
can assembly on adapter (2) with safety wire tabs
(13) on filter can down. While holding filter can to
prevent turning, tighten hollow stud (12) and torque
to 20-25 1b-ft (240-300 Ib-in), using a torque wrench.

k. Install all parts removed for access and service
the engine with the proper grade and quantity of en-
gine oil. One additional quart of oil is required each
time the filter element is changed.

1. Start engine and check for proper oil pressure.
Check for oil leakage after warming up the engine.

m. Again check for oil leakage after engine has been
run at high power setting (preferably a flight around
the field).

n. Check to make sure filter can has not been mak-
ing contact with any adjacent parts due to engine
torque.

o. While engine is still warm, recheck torque on
hollow stud (12) then safety stud to tab (13) on filter
can and safety thermostatic valve (14) to tab on filter
can.

11-35. FILTER ADAPTER.

11-36. REMOVAL. (Refer to figure 11-3.)

a. Remove filter assembly in accordance with para-
graph 11-34.

b. Remove oil temperature bulb (4) from adapter
(2).

c. Remove the three bolts and washers attaching
adapter to accessory housing.

d. Remove nut and washers attaching the lower left
corner of adapter to accessory housing and remove

adapter.
e. Remove gasket (1) from adapter mounting pad
and discard.



11-37. DISASSEMBLY, INSPECTION AND RE-
ASSEMBLY. After removal of the adapter (2), re-
move thermostatic bypass valve (14) for cleaning.
Do not disassemble the valve. Clean adapter and
thermostatic valve in solvent and dry with compres-
sed air. Ascertain that all passages in adapter are
open. Remove any gasket material that may have
adhered to the adapter. Inspect adapter for cracks,
damaged threads, scratches or gouges to gasket
seats. If any of these are found, install a new adap-
ter. Using a new gasket install thermostatic bypass
valve in adapter.

11-38. INSTALLATION.,

a. Using a good grade of gasket sealant, install a
new gasket on accessory housing adapter mount pad.
Note that one side of the gasket is marked ENGINE
SIDE; this side of the gasket must be installed toward
the engine.

b. Install adapter on mounting pad and install bolts,
washers and nut. Use lockwashers next to bolt heads
and nut.

c. Tighten bolts and nut to 75 1b-in.

d. Install oil temperature bulb in adapter.

€. Install filter assembly in accordance with para-
graph 11-34.

f. Install any components removed for access.

11-39. OIL COOLER.

11-40. DESCRIPTION. The external oil cooler is
mounted on the firewall. Flexible hoses carry the
oil to and from the cooler. Cooling air for the cooler
is ducted from the upper right engine baffle to the
shroud covered oil cooler. Exhaust air from the
cooler is discharged into the engine compartment. A
thermostatically operated cooler bypass valve may be
installed in the oil pressure screen mounting pad or

a spring-loaded, pressure-operated bypass valve may
be installed in the accessory housing (refer to figure
11-3 for applicable aircraft and engine serial num-
bers). This valve causes oil to bypass the cooler in
the event of congealed oil or an obstruction in the
cooler. The bypass valve passes the oil directly to
the pressure screen until a predetermined oil tem-
perature or pressure is reached, then oil is routed
through the cooler. At each engine oil change, drain
the oil cooler.

11-41. ENGINE FUEL SYSTEM.

11-42. DESCRIPTION. A single barrel, float-type,
up-draft carburetor is installed on the engine. The
carburetor is equipped with a manual mixture control
and an idle cut-off. For repair and overhaul of the
carburetor refer to the manufacturer's overhaul and
repair manual.

11-43. CARBURETOR.

11-44, REMOVAL AND INSTALLATION.

a. Place fuel selector valve in the OFF position.

b. Remove engine cowling in accordance with para-
graph 11-3.

c. Drain fuel from strainer and lines with strainer
drain control.

d. Disconnect throttle and mixture controls at car-
buretor. Note the EXACT position, size and number
of washers and spacers for reference on reinstalla-
tion.

e. Disconnect and cap or plug fuel line at carbu-
retor.

f. Remove induction airbox.

g. Remove nuts and washers attaching carburetor
to intake manifold and remove carburetor,

h. Reverse the preceding steps for reinstallation.
Use new gasket between carburetor and intake mani-
fold. Check carburetor throttle arm to idle stop arm
attachment for security and proper safetying at each
normal engine inspection in accordance with figure
11-5.

11-45. IDLE SPEED AND MIXTURE ADJUSTMENTS.
Since idle rpm may be affected by idle mixture ad-
justment, it may be necessary to readjust idle rpm
after setting the idle mixture.

a. Start and run engine until the oil and cylinder
head temperature are in the normal operating range.

b. Check the magnetos for proper operation in ac-
cordance with paragraph 11-59.

c. Clear the engine by advancing the rpm to approxi-
mately 1000, then retard the throttle to the idle posi-
tion. The engine rpm should stabilize at 600+25. I
not, adjust the idle speed screw IN to increase and
OUT to decrease rpm.

NOTE

An engine should idle smoothly, without
excessive vibrations. The idle speed
should be high enough to maintain idling
oil pressure and to preclude any possi-
bility of engine stoppage in flight when
the throttle is closed.

d. After the idle speed has stabilized (60025 rpm),
move the mixture control slowly toward the IDLE
CUT-OFF position and observe the tachometer for
any minute change during this manual leaning proce-
dure.

€. Quickly return the mixture control to the FULL
RICH position before the engine stops.

f. A momentary increase of approximately 25 rpm
while slowly manually leaning the mixture is most
desirable, an increase of more than 25 rpm indicates
a rich idle mixture and an immediate decrease in rpm
(if not preceded by 2 momentary increase) indicates
a lean idle mixture.

g. If the idle mixture is too rich, turn the idle mix-
ture adjustment center screw one or two notches in a
clockwise direction as viewed from the aft end of the
unit, then repeat steps ""d" through "f."

NOTE

After each adjustment to the idle mixture, run
engine up to approximately 1800 rpm to clear
the engine of excess fuel and obtain a correct
idle speed.



h. If the idle mixture is too lean, turn the idle mix-
ture adjustment center screw one or two notches in a
counterclockwise direction as viewed from the aft end
of the unit, then repeat steps "d" thru "f."

i. This method of adjustment will give the desired
idle rpm. If the adjustments do not remain stable,
check the throttle and mixture linkage for evidence of
wear and improper rigging. Any looseness of the
throttle and mixture linkage will cause erratic idling.
In all cases, allowance should be made for the effect
of weather condition upon idling adjustment. The re-
lation of the aircraft to the prevailing wind direction
will have an effect on the propeller load and engine
rpm. It is advisable to make idle adjustments with
the aircraft crosswind.

11-46. INDUCTION AIR SYSTEM.

11-47. DESCRIPTION. Ram air to the engine enters
the induction airbox through the induction air filter
located in the forward part of the lower engine cowl-
ing. From the induction airbox the air is directed to
the inlet of the carburetor, mounted on the lower side
of the engine oil sump, through the carburetor to the
center zone induction system, which is an integral
part of the oil sump. From the center zone system,
the fuel-air mixture is distributed to each cylinder by
separate steel intake pipes. The intake pipes are
attached to the center zone risers with hoses and
clamps and to the cylinder with a two bolt flange which

SHOP NOTES:

is sealed with a gasiket. The induction airbox contains
a valve, operated by the carbturetor heat centrol in
the cabin, which permits air from an exhaust heated
source to be selected in the event carburetor icing or
filter icing should be enccuntered,

11-48. REMOVAL AND INSTALLATION.

a. Remove cowling as required for access in accor-
dance with paragraph 11-3.

b. Mark the intake pipes as they are removed from
the engine so they may be reassembled in the same
location from which they were removed.

c. Loosen hose clamps and slide hose connections
from sump. Remove any clamps attaching wires and
lines to the intake pipes.

d. Remove the nuts, washers and lock washers at
cylinder.

e. Remove intake pipe and clean gasket from cylin-
der mounting pad and intake pipe flange.

f. Reverse the preceding steps for reinstallation.
Use new gaskets and install intake pipes in the same
location from which they were removed.

11-49. IGNITION SYSTEM,

11-50. DESCRIPTION. The ignition system is com-
prised of two magnetos, two spark plugs in each cyl-
inder, an ignition wiring harness, an ignition switch
mounted on the instrument panel and required wiring
between the ignition switch and magnetos.

1117



11-51. TROUBLE SHOOTING.

TROUBLE

PROBABLE CAUSE

REMEDY

ENGINE FAILS TO START.

Defective ignition switch.

Check switch continuity. Replace
if defective.

Spark plugs defective, improperly
gapped or fouled by moisture or
deposits.

Clean, regap and test plugs.
Replace if defective.

Defective ignition harness.

I no defects are found by a
visual inspection, check
with a harness tester. Re-
place defective parts.

Magneto ""P" lead grounded.

Check continuity. "P'" lead
should not be grounded in the
ON position, but should be
grounded in OFF position.
Repair or replace "P" lead.

Failure of impulse coupling.

Impulse coupling pawls should
engage at cranking speeds.
Listen for loud clicks as impulse
couplings operate. Remove
magnetos and determine cause.
Replace defective magneto.

Defective magneto.

Refer to paragraph 11-58.

Broken drive gear.

Remove magneto and check mag-
neto and engine gears. Replace
defective parts. Make sure no
pieces of damaged parts remain
in engine or engine disassembly
will be required.

ENGINE WILL NOT
IDLE OR RUN PROPERLY.

Spark plugs defective, im-
properly gapped or fouled
by moisture or deposits.

Clean, regap and test plugs.
Replace if defective.

Defective ignition harness.

If no defects are found by a
visual inspection, check with
a harness tester. Replace
defective parts.

Defective magneto.

Refer to paragraph 11-58,

Impulse coupling pawls
remain engaged.

Listen for loud clicks as impulse
coupling operates. Remove
magneto and determine cause.
Replace defective magneto.

Spark plugs loose.

Check and install properly.




11-52. MAGNETOB.

11-53. DESCHIPTION, Scaled, Hghtwelght SHek
magnettd Are wsed on the airercall. Mapnelo Mzl
No. 4051 incorporaticg an impulse coupling is ased
as the left magnetn, while magnete Modol Mo, 4050
{direct drive} 15 vaed a8 the ripht mameto. These
magneios MUST NOT BE DISASSEMHELED. Intermal
Hming 18 fixed and breaker poinls are not adjusiable.
Timing marka are provided oa the disleibnsor pear
&l digtributor block, visible fhrough [be air venl
holes, for liming to the engine. A Hming hole is
provided in the bottom of the magnetn adjacent to the
magneto flange, A timisg pio (or 0.003 inch G-penny
nall] is inperted through this liming bole inlo the
maitiog hole in the rotor shaft to lock the magneto ap-
prozimately in the proper firing position.

During all magnete maintenance alvays t2ke
proper precgetons to make sure the engine
cannot fire or start when the propeller I8
egired.

11-54. REMOVAL AND INSTALLATION.

a, Remove engine cowling in accnrdance with para-
graph 11-3,

b. Remove high-lension outlet plate and disconnecl
megnetn "EY [ead,

¢. Remove nuts and waghers securing megnato to
the engine. Note the approoimate anguisr posilion
=t which the megmete 18 installed, than ramove the

magmeto.

d. Heverse the preceding steps for reinstallation
and time marneto-to-enFine in accordance with pars-
graph 11-37.

11-%%. INTERMAL TIMING. Internsl timing 18 ac=
complished during mamdfacture of the magnelo.
Hince these magnetos are KOT TO BE DISASSEM=
BLED, théré I8 no inférnal timing.

11-56. REFLACEMENT INTERYAL. Thesc magne-
tod canmot Be overhawled in the field, The coll, cap-
acitor and bresker H.H-ﬂ-l‘.'mlﬂ.‘,‘ are non- raplacmhin.

Af a good maintenance practee and to have fhe benelil
of pood 1gmition at all times, it is recommesded that
the mamnetod be removed st 300 hours of magmeto
time and new exchange magnetos installad,

11-5%. MAGHETO=-TO-ENGINE TIMING. The m=g-
neto must be Ingtrlled with its tming mirks correcily
allgned, with mumber ong cylindcr on its compreaslon
slroke and with the pumbar one pd ston at its advanced
firing position. Refer to paragraph 11-8 for the ad-
vanced firing position of pumber one plafon. To lo=
cale the compression stroge of the romber one cylin-
der, remove the lower apark plug from mumber 2, 3
and 4 cylinders. Bemove the upper spark plug from
pumber 1 eflinder and then place the thuml of one
hand over the epack plag hole of pumber one cylinder
grd rofate crankshafl in the direclioa of normal rofa-
tian until the compression stroke s fodicated by poal-
tive pressure inalde the cylinder [iting the thpmb olf
the spark plog hole. After the compression strdhe 1B
attaimed, locete pumber one plstom at its movamced

Iiring posation.  Laeatims (e 3dvanced firior positinn
of Wuniler cue piclon may be nbfained be retaling Lhe
cransshafl opoo=tte ta irs mavigal direciion of rolation
untal it is approslmately A0 deprees Belore top dezd
repter (R an ihe compresman strake of noes ey
ode cylimier. Thedole crupleshaft in 2 novinal direc-
livn fo align the timing meark o (e [oond face o the
sarter ring rear suppurl with the drilled hnle 1n che
sfarler, making surc thw final rmotion of e cing cear
it in direction of nremeal eotatiog,

HNOTE

The slarter ring pear must always bo to this
position when cither magneto i85 locked in
pasition,

Wiwn the eyvlinder ie in the correcl firiog postion,
io=lall apd lime (he mapgneto to the engine in the
following manner.

NOTE

Install the wagnets deive coupling reliiner
and rubber bueshimgs iole (e mapnelo drive
gedr hub =lob. Insert the two rubber bush-
ings imta the retainer with chamfercd edges
toward the operator when leaking into the
mAgpéle muunl pad on the engne.

2, Remowa the wentiiating plap Trgon the bhottoon of
the magoele. The veolilaling plog in the fup of the
magnetn necd nnt be Temoved,

b. Rotate mAgneto shall until liming marke are vie-
ible throwsgh the veotilatiom plug hale,

. Establish that the mareeto 18 at (he munkber one
firing pusilion. Il is posmble for the timing marck o
ke wi=ible widle firing position 15 180 degrees from
mamber one Hring position.

NOTE

It ie necessary 1o Vgpark™ the mapnelo Lo
establish the correct firing position. The
aatlet plate with the spark plog leads musi
bt ins@lled, Hold namber one spark plug
lead {refer to fipure 11-4) cloge to magneto
cage, or Frownd the magnelo and hold the
pumber one apark pluy 1ead cloge (o8 Tood
ground. Rotate impnles coupling (1=l map-
neto] or drive coapling (righl magoeio] in
normal direction of rotation antll a =park
oceurs at this lead, (Impuise coopling pawls
muat b depressed to turn magneto shafl in
normsl direction of votation, ] Turn coopling
wr delve coapling backwards B few degrecs,
unfil timing mArk s centerad In ventilating
plug bole and install timing pin lor 00083
Inch 6-penny nail) through hole in bottom of
magneto next to flange spd inte mating hale
in the rotor shaft. Thie lodke e MRENSTD
approximstely in firing position while install-
ing on the engine.

d. I timing pin is not osed, keep timing mark cen=
tered in ventilating plug biole during magneto installa-
thon,



TIMING MARK

VIEW A=A

Figure 11-4. No. 1 Magneto Outlet

e. Be sure magneto gasket (right magneto), mag-
neto adapter and gaskets (left magneto) are in place
and that the engine is in the correct firing position,
then install magneto approximately at the angle noted
during removal, tighten mounting nuts finger tight.

NOTE

Remove timing pin (or nail) from magneto, if
installed. Be sure to remove this pin before
rotating propeller.

f. Connect a timing light to the capacitor (primary
lead) terminal at the rear of the magneto and to a
good ground.

g. Rotate propeller opposite to normal direction of
rotation a few degrees (approximately 5 degrees) to
close magneto contact points.

NOTE

Do not rotate propeller back far enough to
engage impulse coupling, or propeller will
have to be rotated in normal direction of
rotation until impulse coupling releases,
then again backed up to a few degrees be-
fore the firing position.

h. Slowly advance propeller (tap forward with min-
ute movements as firing position is approached) in
normal direction of rotation until timing light indi-
cates position at which contacts break. The contacts
should break at the advanced firing position of num-
ber one cylinder. Loosen mounting nuts slightly and
rotate magneto case to cause the contacts to break at
the correct position. Tighten mounting nuts.

i. After tightening magneto mounting nuts, recheck
timing. Make sure both magnetos are set to fire at
the same time. Remove timing equipment, install
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spark plugs and connect spark plug leads and ignition
switch leads.

NOTE

Beginning with the number one outlet, the mag-
neto fires at each successive outlet in a counter-
clockwise direction, looking at the outlets. Con-
nect number one magneto outlet to number one
cylinder spark plug lead, number two outlet to
the next cylinder to fire, etc. Engine firing
order is listed in paragraph 11-8.

11-58. MAINTENANCE. Magneto-to-engine timing
should be checked at the first 50 hours, first 100
hours and thereafter at each 200 hours. If timing to
the engine is not within plus zero degrees and minus
two degrees, the magneto should be retimed to the
engine.

NOTE

If ignition trouble should develop, spark plugs
and ignition wiring should be checked first. If
the trouble appears definitely to be associated
with a2 magneto, the following may be used to
help disclose the source of trouble.

a. Remove high-tension outlet plate and check dis-
tributor block for moisture.

b. If any moisture is evident, lightly wipe with a
soft, dry, clean, lint-free cloth. Install outlet plate.

NOTE

Since these magnetos MUST NOT BE DIS-
ASSEMBLED, a new magneto should be
installed if the moisture check does not
remedy the trouble.




11-59. MAGNETO CHECK.

a. Start and run engine until the oil and cylinder
head temperatures are in the normal operating
ranges.

b. Advance engine speed to 1700 rpm.

c. Turn the ignition switch to the "R position and
note the rpm drop, then return the switch to the
"BOTH" position to clear the opposite set of plugs.

d. Turn the switch to the "L" position and note the
rpm drop, then return the switch to the "BOTH"
position.

e. The rpm drop should not exceed 125 rpm on
either magneto or show greater than 50 rpm differ-
ential between magnetos. A smooth rpm drop-off
past normal is usually a sign of a too lean or too
rich mixture. A sharp rpm drop-off past normal is
usually a sign of a fouled plug, a defective harness
lead or a magneto out of time. If there is doubt con-
cerning operation of the ignition system, rpm checks
at a leaner mixture setting or at higher engine speeds
will usually confirm whether a deficiency exists.

NOTE

An absence of rpm drop may be an indication
of faulty grounding of one side of the ignition
system, a disconnected ground lead at mag-
neto or possibly the magneto timing is set too
far in advance.

11-60. SPARK PLUGS. Two 18-mm spark plugs are
installed in each cylinder and screw into helicoil type
thread inserts. The spark plugs are shielded to pre-
vent spark plug noise in the radios and have an inter-
nal resistor to provide longer terminal life. Spark
plug life will vary with operating conditions. A spark
plug that is kept clean and properly gapped will give
better and longer service than one that is allowed to
collect lead deposits and is improperly gapped.

NOTE

At each 100-hour inspection, remove, clean,
inspect and regap all spark plugs. Install
lower spark plugs in upper portion of cylin-
ders and install upper spark plugs in lower
portion of cylinders. Since deterioration of
lower spark plugs is usually more rapid than
that of the upper plugs, rotating helps prolong
spark plug life.

11-61, ENGINE CONTROLS.

11-62. DESCRIPTION. The throttle, mixture and
carburetor heat controls are of the push-pull type.
The throttle control is equipped with a friction lock-
ing device to prevent vibration-induced "creeping" of
the control. The mixture and carburetor heat con-
trols have no locking devices.

11-63. RIGGING. When adjusting any engine con-

trol, it is important to check that the control slides
smoothly throughout its full range of travel, that it

locks securely if equipped with a locking device and
the arm or lever it operates moves through its full
arc of travel.

[CAUTION}

Whenever engine controls are being discon-
nected, pay particular attention to the EXACT
position, size and number of attaching washers
and spacers. Be sure to install attaching parts
as noted when connecting controls.

11-64. THROTTLE CONTROL.
NOTE

Before rigging throttle control shown in fig-
ure 11-5, check that staked connection (4)
between rigid conduit (2) and flexible conduit
(3) is secure. If any indication of looseness
or breakage is apparent, replace the throttle
control before continuing with the rigging
procedure.

a. Pull throttle control out (idle position) and re-
move throttle control knob (1).

b. Screw jam nut (7) all the way down (clockwise)
and install throttle knob. Screw the knob securely
against the jam nut. Do not back jam nut out. This
will prevent bottoming and possible damage to the
staked connection.

c. Disconnect throttle control at the carburetor
throttle arm, push throttle control in until jam nut -
hits friction lock (6) while the friction lock is loose,
then pull control out approximately 1/8 inch for cush-
ion. Note position of large washer at carburetor end
of control. Install washer in same position when con-
necting control to arm.

d. Tighten friction lock (6), being careful not to
change position of the throttle.

e. Move throttle arm on carburetor to full open,
adjust rod end at end of throttle control to fit and
connect to arm on carburetor.

f. Release friction lock and check full travel of
arm on carburetor. If further adjustment is re-
quired, make all adjustment at the carburetor end
of control. DO NOT change jam nut (7) setting.

g. Tighten rod end locknuts at carburetor end of
control. Be sure to maintain sufficient thread en-
gagement between rod end and control.

NOTE

Refer to the inspection chart in Section 2
for inspection and/or replacement inter-
val for the throttle control.

11-65. MIXTURE CONTROL.

a. Push mixture control full in, then pull it out ap-
proximately 1/8 inch for cushion.

b. Loosen clamp securing the control to the engine,

c. Shift control housing in the clamp so that the
mixture arm on the carburetor is in the full open po-
sition (RICH). Tighten the clamp in this position.

d. Unlock and pull mixture control full out. Check
that idle mixture arm on carburetor is full closed
(IDLE CUT-OFF).

e. Check that the bolt and nut at the mixture arm
on carburetor secures the control wire and that the
bolt will swivel in the arm.

Change 1 11-2.



Knob

Rigid Conduit 5
Flexible Conduit 3
Staked Connection
Instrument Panel
Friction Lock
Jam Nut

=1 UL DD
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330A.

NOTE

Although sequence and direction of tying may vary, idle stop arm,
throttle arm and clamping screw must all be tied together.

As required, or during carburetor overhaul, Avco Lycoming Service
onsists of a new serrated throttle lever
the carburetor. The serrated feature

ures positive locking and eliminates the
safety wire and torque requirements specified in Service Bulletin No.

2 Instruction No. 1265, which c
and shaft may be installed on
of the new lever and shaft ens

10-24 Screw - Torque
to 20 - 25 1b-in.

Figure 11-5. Throttle Control

f. Bend the wire tip 90 degrees to prevent it from
being withdrawn if the attaching nut should become
loose,

g. When installing a new control, it may be neces-
sary to shorten the wire and/or control housing.

h. The mixture arm on the carburetor must contact
the stops in each direction, and the control should
have approximately 1/8 inch cushion when pushed in.

NOTE

Refer to the inspection chart in Section 2
for inspection and/or replacement inter-
val for the mixture control.

11-66. CARBURETOR HEAT CONTROL.

a. Loosen clamp securing the control to the bracket
on engine.

b. Push control full in, then pull it out approximate-
ly 1/8 inch from panel for cushion.

c. Shift control housing in its clamp so that the
valve in the airbox is seated in the full open position.
Tighten clamp in thig position.

d. Pull out on the control and check that the air
valve inside the airbox seats in the opposite direction.

e. Check that bolt and nut on the air valve lever
secures the control wire and that the bolt will swivel
in the lever.

f. Bend the wire tip 90 degrees to prevent it from
being withdrawn if the attaching nut should become
loose.

NOTE

Refer to the inspection chart in Section 2
for inspection and/or replacement inter-
val for the carburetor heat control.

11-67. STARTING SYSTEM.

11-68. DESCRIPTION. The starting system em-
ploys an electrical starter motor mounted at the

front (propeller end) lower left side of the engine.

A starter solenoid is activated by the ignition key

on the instrument panel. When the solenoid is acti-
vated, its contacts close and electrical current
energizes the starter motor. Initial rotation of the
starter armature shaft, engaged with the reduction
gear, drives the Bendix shaft and pinion. When the
armature turns the reduction gear, the Bendix drive
pinion meshes with the crankshaft ring gear assembly
by inertia and action of the screw threads within the
Bendix sleeve. A detent pin engages in a notch in the
screw threads which prevents demeshing if the engine
fails to start when the starting circuit is de-energized.
When the engine reaches a predetermined speed, cen-
trifugal action forces the detent pin out of the notch in
the screw shaft and allows the pinion to demesh from

the ring gear.
|CAUTION

Never operate the starter motor more than
12 seconds at a time. Allow starter motor
to cool between cranking periods to avoid
overheating. Longer cranking periods
without cooling time will shorten the life of
the starter motor.



11-69. TROUBLE SHOOTING

TROUBLE

PROBABLE CAUSE

REMEDY

STARTER WILL NOT OPERATE.

Defective master switch or
circuit.

Check continuity of master
switch and circuit.
Install new switch or wires.

Defective starter switch or
switch circuit.

Check continuity of switch
and circuit.
Install new switch or wires.

Defective starter motor.

Check voltage to starter.
If voltage is present.
Remove, repair or install
new starter motor.

- STARTER MOTOR RUNS, BUT .
- DOES NOT TURN CRANK-
{SHAFT. - :

Defective Bendix drive.

Remove starter and inspect
Bendix drive,
Replace defective parts.

Damaged starter pinion
gear or ring gear.

Inspect starter pinion gear
and ring gear. Replace
defective parts.

: STARTER MOTOR DRAGS.

Low battery.

Check battery.
Charge or install new battery.

Starter switch or relay contacts
burned or dirty.

Install serviceable unit.

Defective starter motor
power cable.

Inspect cable.
Install new cable,

Loose or dirty connections.

Inspect connections.
Remove, clean and tighten all
terminal connections.

Defective starter motor.

Check starter motor brushes,
brush spring tension, thrown
solder on brush cover. Repair
or install new starter motor.

Dirty or worn commutator.

Inspect commutator.
Clean and turn commutator.

STARTER EXCESSIVELY
NOISY.

Worn starter pinion gear or
broken teeth on ring gear.

Inspect starter pinion gear and
ring gear. Replace defective
parts.

11-70. PRIMARY MAINTENANCE.
cuit should be inspected at regular intervals, the fre-
quency of which should be determined by the service

and conditions under which the equipment is operated.

The starting cir- Inspect the battery and wiring. Check battery for
fully charged condition, proper electrolyte level with
approved water and terminals for cleanliness. In-

spect wiring to be sure that all connections are clean
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and tight and that the wiring insulation is sound.
Check that the brushes slide freely in their holders
and make full contact on the commutator. When
brushes are worn to one-half of their original length,
install new brushes (compare brushes with new ones).
Check the commutator for uneven wear, excessive
glazing or evidence of excessive arcing. If the com-
mutator is only slightly dirty, glazed or discolored,

it may be cleaned with a strip of No. 00 or No. 000
sandpaper. If the commutator is rough or worn, it
should be turned in a lathe and the mica undercut.
Inspect the armature shaft for rough bearing surfaces.
New brushes should be properly seated when installing
by wrapping a strip of No. 00 sandpaper around the
commutator (with sanding side out) 1-1/4 to 1-1/2
times maximum. Drop brushes on sandpaper covered
commutator and turn armature slowly in the direction
of normal rotation. Clean sanding dust from motor
after sanding.

11-71. STARTER MOTOR.

11-72. REMOVAL AND INSTALLATION.
a. Remove engine cowling in accordance with para-

graph 11-3,
{CAUTION}

When disconnecting or connecting the starter
cable, do not permit starter terminal bolt to
rotate. Rotation of the bolt could break the
conductor between terminal and field coils .
causing the starter to be inoperative.

b. Disconnect electrical cable at starter motor.
Insulate the disconnected cable terminal as a safety
precaution.

¢. Remove three nuts and washers and one bolt
securing starter to crankcase. Work starter from
engine.

d. To install starter, position starter on mounting
pad, aligning dowel pins in starter mounting pad with
holes in mounting pad on engine.

e. Secure starter with washer, lockwasher and nut
in three places and install bolt and washers.

f. Tighten nuts and bolt evenly to a torque value of
150 1b-in.

g. Connect electrical cable to starter terminal and
install engine cowling.

11-73. EXHAUST SYSTEM. (Refer to figure 11-6.)

11-74, DESCRIPTION. The exhaust system consists
of an exhaust pipe from each cylinder to the muffler
located beneath the engine. The muffler assembly is
enclosed in a shroud which captures exhaust heat that
is used to heat the aircraft cabin. A shroud on num-
ber three exhaust pipe is used to capture carburetor
heat for the engine intake system. The tailpipe weld-
ed tothe muffler routes the exhaust gasses overboard.

11-75. REMOVAL AND INSTALLATION.

a. Remove engine cowling in accordance with para-
graph 11-3,

b. Disconnect flexible ducts from shrouds on muf-
fler assembly and exhaust pipe. :

c. Remove nuts, bolts, washers and clamps attach-

ing exhaust pipes to muffler assembly.
d. Loosen nuts attaching exhaust pipes to the cylin-
ders and remove muffler assembly.

e. Remove nuts and washers attaching exhaust
pipes to the cylinders and remove pipes and gaskets.
f. Reverse the preceding steps for reinstallation.

Install a new copper-asbestos gasket between each
exhaust pipe and its mounting pad. When installing
the attaching nuts, install a plain washer, an internal
tooth washer and nut. Make sure all clamps attaching
muffler to exhaust pipes are tight and all air ducts
are installed.

11-76. DESCRIPTION.

[WARNING.

Any time exhaust fumes are detected
in the cabin, an immidiate inspection
must be preformed.

The exhaust system must be throughly inspected, es-
pecially the heat exchange section of the muffler. An
inspection of the exhaust system must be preformed
every 100 hours of operating time. All components
that show cracks and general deterioration must be
replaced with new parts. Using a flashlight and mir-
ror inspect diffuser tubes through the tailpipe. Re-
place muffler if defective.

a. Remove engine cowling in accordance with para-
graph 11-3.

b. Loosen or remove shrouds so that ALL surfaces
of the exhaust system are visible.

c. Check for holes, cracks and burned spots.
Especially check the areas adjacent to welds. Look
for exhaust gas deposits in surrounding areas which
indicate an exhaust leak.

d. Where a surface is not accessible for visual
inspection or for a positive test, proceed as follows:

1. Remove exhaust pipes and muffler,

2. Remove shrouds.

3. Seal openings with expansion rubber plugs.

4. Using a manometer or gage, apply approxi-
mately 3 + 1/2 psi (6 inches of mercury) air pressure
while the unit is submerged in water. Any leaks will
appear as bubbles and can be readily detected.

5. It is recommended that any components found
defective be replaced with new parts before the next
flight.

6. If no defects are found, remove-plugs-and dry
components with compressed air.

e. Install the exhaust system and engine cowling.

11-77. EXTREME WEATHER MAINTENANCE.

11-78. COLD WEATHER. Cold weather starting is
made easier by the installation of the manually-oper-
ated engine primer system. Fuel is supplied by a
line from the fuel strainer to the plunger type primer.
Operating the primer forces fuel to the intake valve
port of the cylinder. Primer lines should be replaced
when crushed or broken and should be properly clamp-
ed to prevent vibration and chafing. With an external
power receptacle installed, an external power source
may be connected to assist in cold weather or low
battery starting. Refer to paragraph 11-82 for use

of the external power receptacle.



EXHAUST PIPE

Figure 11-6. Exhaust System /




The following may also be used to assist engine
starting in extreme cold weather. After the last
flight of the day, drain the engine oil into a clean
container so the oil can be preheated. Cover the
engine to prevent ice or snow from collecting inside
the cowling. When preparing the aircraft for flight
or engine run-up after these conditions have been
followed, preheat the drained oil.

[WARNING.

Do not heat the oil above 121°C (250°F). A
flash fire may result. Before pulling the
propeller through, ascertain that the magneto
switch is in the OFF position to prevent acci-
dental firing of the engine.

After preheating the oil, fuel may be mixed with the
heated oil in a ratio of 1 part fuel to 12 parts oil be-
fore pouring into the engine oil sump. If the free air
temperature is below -29°C (-20°F), the engine com-
partment should be preheated by a ground heater. Af-
ter the engine compartment has been preheated, in-
spect all engine drain and vent lines for presence of
ice. After this procedure has been complied with,
pull the propeller through several revolutions by hand
before starting engine,

{CAUTION]

Due to the desludging effect of the diluted
oil, engine operation should be observed
closely during the initial warm-up of the
engine. Engines that have considerable
amount of operational hours accumulated
since their last dilution period may be
seriously affected by the dilution process.
This will be caused by the diluted oil dig-
lodging sludge and carbon deposits within
the engine. This residue will collect in
the oil sump and possibly clog the screened
inlet to the oil pump. Small deposits may
actually enter the oil pump and be trapped
by the main oil filter screen. Partial or
complete loss of engine lubrication may
result from either condition. If these con-
ditions are anticipated after oil dilution,
the engine should be run for several min-
utes at normal operating temperatures and
then stopped and inspected for evidence of
sludge and carbon deposits in the oil sump
and oil filter screen. Future occurrence
of this condition can be prevented by dilu-
ting the oil prior to each oil change. This
will prevent the accumulation of the sludge
and carbon deposits.’

11-79. HOT WEATHER. Engine starting in hot
weather or with a hot engine is sometimes hampered
by vapor formation at certain points in the fuel sys-
tem. To purge the vapor, remove the carburetor
vent plug and purge the carburetor and lines by turn-
ing the fuel selector valve on. Purge the carburetor
in this manner until fuel stands level with the vent
plug opening. Replace the carburetor vent plug and
operate the engine to make sure that the condition
has been corrected.
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Engine mis-starts characterized by weak intermittent
explosions followed by puffs of black smoke from the
exhaust are caused by over-priming or flooding. This
situation is more apt to develop in hot weather, or
when the engine is hot. If it occurs, repeat the start-
ing procedure with the throttle approximately one-half
OPEN and the mixture control in IDLE CUT-OFF.

As the engine fires, move mixture control to full
RICH and decrease the throttle setting to desired
idling speed.

Engine mis-starts characterized by sufficient power
to disengage the starter but dying after three to five
revolutions are the result of an excessively lean mix-
ture after the start. This can occur in either warm
or cold temperatures. Repeat the starting procedure
with additional priming.

[CATTioN]

Never operate the starting motor more than
12 seconds at a time. Allow starter motor
to cool between cranking periods to avoid

overheating. Longer cranking periods will
shorten the life of the starter motor.

11-80. DUSTY CONDITIONS. Dust induced into the
intake system of the engine is probably the greatest
single cause of early engine wear. When operating
under high dust conditions, service the induction air
filter daily as outlined in Section 2. Also, change
engine oil and lubricate the airframe more often than
specified.

11-81. SEACOAST AND HUMID AREAS. In salt
water areas, special care should be taken to keep
the engine and accessories clean to prevent oxida-
tion. In humid areas, fuel and oil should be checked
frequently and drained of condensed moisture.

11-82. GROUND SERVICE RECEPTACLE. With the
ground service receptacle installed, the use of an ex-
ternal power source is recommended for cold weather
starting and lengthy maintenance of the aircraft elec-
trical system with the exception of electronic equip-
ment.

NOTE

Electrical power is supplied through a split
bus bar, one side containing electronic sys--
tem circuits and the other side having gen-
eral electrical system circuits. In the split
bus system, both sides of the bus are on at

all times except when either an external
power source is connected or the starter
switch is turned on; then a power contactor

is automatically activated to open the circuit
to the electronic bus. Isolating the electronic
circuits in this manner prevents harmful tran-
sient voltages from damaging the semiconduc-
tors in the electronic equipment.

The ground service plug receptacle circuit incorpo-
rates a polarity reversal protection. Power from
the external power source will flow only if the ground
service plug is correctly connected to the aircraft.



If the plug is accidentally connected backwards, no
power will flow to the aircraft electrical system,
thereby preventing any damage to electrical equip-
ment.

The battery and external power circuits have been

designed to completely eliminate the need to ""jumper"
across the battery contactors to close it. A special

SHOP NOTES:

fused circuit in the external power system supplies
the needed "jumper' across the contacts so that with
a "dead" battery and an external power source ap-
plied, turning the master switch ON will close the
battery contactor.

11-83. HAND CRANKING. A normal hand cranking

" procedure may be used to start the engine.
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