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TooJ- T52l·6000·C 

PI 
MU 

Fig. 1-6-Cylinder fngin e Lifting Hook-Typical 

neet the battery ground strap at the engine. Remove the 

starter assembly. Insta ll the engine lifting hook (s) as 

shown in figs. 1 or 2. 

R emove the clutch housing to engine bolts, then re­

move the housing lower cover. 

Remove the engine front support bolts. 

T ake up the weight of the engine with a hoist. Sup­

port the transmission with a jack, then move the engine 

forward to separate the clutch from the transmission 

input shaft. Li ft the engine carefully from the chassis. 

Too/- T53l-300-A 

: I \ I 

I, 

Fig . 2- Lifling Hooks and Sling-8 -Cylinder Eng ine 

(KEYED SHAfT) 

Fig. 3-fngine Mounf-272 Cubic Inch Engine 

Do not a llow the engine to damage the front end sheet 

metal. 

Install the engine on a work stand using the appropri­

ate mount (figs. 3, 4 , and 5) . 

NOTE: On trucks equipped with a 302 or 332 cubic 

inch engine, lower the engine on blocks, then remove 
the right manifold. Install the engine lifting hook., 

then raise the engine and install it on the work stand. 

(2) INSTALLATION. Install the engine lifting 

hook(s), take up the weight of the engine with a hoist, 

then remove the engine from the work stand. 

NOTE: On trucks equipped with a 302 or 332 cubic 

inch engine, remove the engine iront the work stand 
and lower it on blocks. Install the right ntanifold. 
Install the engine lifting hooks. 

Install the engine in the chassis, a ligning the transmis­

sion input shaft with the clutch disc and pi lot bearing. 

NOTE: After the translnissioll input shajt enters the 

Too/- T:>4! - 60')5-C 

Too /- T52T-·60')5-':JD (Splined Shofl) 
Too/- T52T--6005-KJO (Keyed Shaft) 

Fig. 4-Engine Mo unt Adapler-223 Cubic Inch Engine 
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Fig. 5-Engin e Mount-302 or 332 Cubic Inch Engine 

clutch disc, it may be necessary to place the trans~ 
m,ission in gear and rotate the crankshaft to align the 
clutch (lise splines with tire 1nain drive gear splines. 

Oil all mounting bolts before installation. Insta ll the 
clutch housing to engine bolts, then tighten them to 
45-50 foot-pounds torque. Install the housing lower 
cover, then tighten the bolts to 12-15 foot-pounds torque. 
Insta ll the engine front support bolts. T ighten the 11,6 
inch bolts to 45-50 foot-pounds torque and the o/to inch 
bolts to 85-95 foot-pounds torque. Remove the enqine 
lifting hook(s) . 

Install the starter assembly and tighten the retaining 
bolts to 15-20 foot-pounds torque. Connect the starter 
cable and the ground strap. Connect the clutch release 
lever retracting spring. 

Position the muffler inlet pipe on the manifold flange, 
install the lockwashers and nuts, then tighten the nuts 
to 23-28 foot-pounds torque. 

Connect the fue l line. Connect the generator wires, 
the engine temperature sending unit wire, the oil pres­
sure sending unit wire, and the ignition coil primary 
wire. 

Connect and adjust the throttle control and choke 
control. Connect the accelerator rod and spring. Con­
nect the windshield wiper hose. Remove the tape from 
the carburetor, and insta ll the air cleaner. 

NOTE: On trucks equipped with an air cOlnpressor, 
connect the reservoir to compressor line, th en im,tall 
the clip retaining screw. Tighten the reservoir inlet 
filling. Close the reservoir drain. cock. 

Position the radiator and shroud assembly in the 
truck, then install the retain ing bolts. Connect the radi­
ator and heater hoses. Install the fan assembly and drive 

belts, then adjust the tension of the belts. Install the 
hood. Fill the cooling system. Fill the crankcase with 
the proper grade and quantity of engine oil. Run the 
engine at fast idle and check for oi l and coolant leaks. 

b. Cab Forward Truck. 
(1) REMOVAL. Drain t he cooling system and the 

crankcase. Disconnect the throttle return spring. 

R emove the floor mat. Disconnect one of the battery 
cables to break the electrical circuit. Remove the floor 
pan. 

Disconnect the ignition coil primary wire. Disconnect 
the ground wire at the coil mounting bracket. 

Remove the screws securing the loom clip, taillight 
wire clip, and speedometer cable, then move the wires 
and speedometer cable out of the way. Remove the dis­
tributor cap and rotor. 

Remove the air cleaner, and tape the carburetor air 
horn closed. 

Remove the radiator and front end sheet metal as­
sembly as outlined in Part Four, Chapter III . 

Disconnect the hand throttle control and the choke 
control. Disconnect the accelerator linkage. R emove the 
windshield wiper hose from the intake manifold (or 
vacuum pump inlet) . Remove the fan assembly and 
drive belts. 

NOTE: On trucks equipped with an air compressor, 
vent tlte air compressor drain cock. Rentove the air 
cOlnpressor. Rentove the clip retaining the air line 
to the jront end oj the right cylinder bank, loosen 
the filling at th e reservoir end oj the line, then lay 
the /ine back against the engine side cOlnparlment. 

R emove the temperature sending unit wire, and the 
generator wires. Remove the oi l level indicator tube. 
R emove the engine front support nuts a nd washers. Dis­
connect the flexible fuel line at the fuel pump. Close off 
the main fuel line to prevent loss of fuel. 

Disconnect the muffler inlet pipe, and pull it away 
from the manifold flange. Remove the clutch housing 
lower cover. Remove the clutch housing to engine re­
taining bolts. Disconnect the starter cable and the bat­
tery ground strap. Remove the starter. 

Install the engine lifting hooks as shown ip. fig. 2. 
Position a floor jack under the engine, and place a wood 
block between the jack and the oil pan. Raise the engine 
slightly, and remove the front support bolts a nd rubber 
pad. Raise the engine carefully with a hoist, move it for_ 
ward to clear the transmission input shaft, and remove 
it from the chassis. Mount the engine on a work stand 
using the appropriate adapter. 

NOTE : 0 .. I. rucks equil'peci with a 302 or 332 cubic 
inch engine, lower the e ng ine on blocks, then remove 
the right Iltanijold. Install the engine mount adapter. 
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Inllall the engine lifting hook., then rai.e the engine 
and inllall it on the work .tand. 

(2) INSTALLATION. Install the engine lifting hooks, 
take up the weight of the engine with a hoist, then re­
move the engine from the work stand. 

NOTE: On truck. equipped with a 302 or 332 cubic 
inch engine, remove the engine from the work IIand 
and lower it on block •• In.tall the right manifold. 
In.tall the engine lifting hook •• 

Lower the engine carefully into the engine compart­
ment until it rests on the floor jack. Align the clutch disc 
and pilot bearing with the transmission input shaft, then 
slide the engine in until it contacts the clutch housing. 

NOTE: After the tran.million input shaft enten the 
clutch di.c, it may be necellary to place the tran.­
million in gear and rotate the crank.haft to align 
the clutch di.c .pline. with the main drive gear 
.pline •• 

Lower the engine on the front support and install the 
washers and bolts. Tighten the %6 inch bolts to 45-50 
foot-pounds torque and the %6 inch bolts to 85-95 foot­
pounds torque. Remove the engine lifting hooks. 

Install the clutch housing to engine bolts, then tighten 
them to 45-50 foot-pounds torque. Install the housing 
lower cover, then tighten the bolts to 12-15 foot-pounds 
torque. Install the starter assembly and tighten the re­
taining bolts to 15-20 foot-pounds torque. Connect the 
starter cable and the battery cable. 

Position a new gasket and the muffler inlet pipe on 
the manifold. Install the lockwashers and nuts, then 
tighten the nuts to 23-28 foot-pounds torque. 

Connect the engine temperature sending unit wire, the 
oil pressure sending unit wire, and the generator wire. 
Install the oil level indicator tube. 

Connect the accelerator linkage. Connect and adjust 
the choke and throttle controls, then connect the wind­
shield wiper vacuum hose. Connect the flexible fuel line. 

NOTE: On truck. equipped with an air comprellor, 
inllall the comprellor, connect the conlpre .. or line., 
and inllall the air line clip retaining .crew. Tighten 
the re.ervoir inlet fitting. elo.e the re.ervoir drain 
cock. 

Install the drive belts and fan assembly. Install the 
radiator and front end sheet metal assembly as outlined 
in Part Four, Chapter III. 

Remove the tape from the carburetor, and install the 
air cleaner. 

Connect the ignition coil primary wire and the ground 
wire. Position the loom clip, taillight wire clip, and 
speedometer clip, then install the retaining screws. In­
stall the distributor rotor and cap. 

Install the floor pall. Connect the battery cable, in­
stall the cover, then install the floor mat. Connect the 
throttle return spring. 

Fill the cooling system. Fill the crankcase with the 
proper grade and quantity of engine oil. Run the engine 
at fast idle and check for oil or coolant leaks. 

c. Fordomatic-Conventional and Cab 
Forward Trucks. 

The following procedure covers trucks equipped with 
Fordomatic (except Parcel Delivery). 

(1) REMOVAL. To remove the engine from Fordo­
matic equipped trucks, perform the steps outlined for 
the appropriate truck in the preceding paragraphs, in 
addition to the following steps: 

Disconnect the transmission oil to water cooler inlet 
and outlet tubes (is so equipped). 

Remove the upper bolts retaining the converter hous­
ing to the engine. Remove the converter housing to en­
gine lower bolts. Remove the converter housing lower 
access cover, then tum the flywheel till the flywheel 
drive plate is in position so that the three bolts can be 
removed. Turn the flywheel 180°, and remove the other 
three bolts. 

Install the engine lifting hook(s), then remove the 
engine in the usual manner. 

(2) INSTALLATION. Install the engine in the chas­
sis in the usual manner, aligning the converter pilot with 
the crankshaft. Lower the engine on the front supports. 
Install the converter housing to engine upper bolts. 
Tighten the bolts finger tight. Install the front support 
washers and nuts. Remove the engine lifting hook(s). 

Install the converter housing to engine lower bolts, 
then tighten the bolts to 40-45 foot-pounds torque. In­
stall the six converter to flywheel dri.ve plate bolts. In­
stall the converter housing lower access cover. 

Tighten the converter housing to engine upper bolts 
to 40-45 foot-pounds torque. Install the floor pan and 
the floor mat. 

Connect the transmission oil to water cooler inlet and 
outlet tubes (if so equipped). 

Proceed with the remainder of the engine installation 
in the manner prescribed for the individual truck. 

d. Parcel Delivery Trucks. 
The following procedure applies to all parcel delivery 

trucks. The engine and transmission are removed as an 
assembly. 

(1) REMOVAL. Remove the driver's seat and sup­
port. Drain the crankcase. Disconnect the air cleaner 
tube and elbow from the engine cover bracket. Tape the 
carburetor air horn closed. Drain the cooling system. 
Remove the clutch pedal plate. Remove the brake pedal 
pad, then remove the pedal opening plate and slide it 
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over the brake pedal rod. Remove the rubber mat from 
the pedal opening. Remove the two screws retaining the 
dimmer switch, and drop the switch through the floor 
board. Disconnect the accelerator rod from the pedal. 
Remove the left floor plate (the accelerator pedal and 
engine front cover hood lock are removed with the floor 
plate). Remove the master brake cylinder inspection 
cover. Remove the ten screws from the engine cover base 
plate. Remove the nuts and bolts retaining the center 
floor plate to the engine cover base plate. Loosen the 
three bolts securing the cross member reinforcing plate 
to the left and right wheel housings. 

NOTE: Drive a wedge between the reinforcing plate 
and the left and right wheel houaing. 

Remove the center floor plate, then remove one rein­
forcing plate to cross member bolt from each end of the 
body cross member. Remove the engine cover and base 
plate assembly. 

Disconnect the windshield wiper vacuum line at the 
fuel pump, and the fuel flex line at the tank fuel line. 

NOTE: On Fordomatic equipped trucka diaconnect 
the tranamiuion aelector roda at the tranamiaaion. 

Disconnect the radiator lower and upper hoses at the 
radiator. Disconnect the radiator to cylinder outlet tube 
and hose at the water pump. Disconnect the primary 
wire from the coil and the ground wire at the coil 
bracket. Disconnect the heat indicator and oil pressure 
indicator wires. Disconnect the starter cable at the 
solenoid and the starter ground strap at the starter. Dis­
connect the exhaust inlet pipe at the exhaust manifold. 
Remove the emergency brake cable clevis pin, then re­
move the emergency brake holding bracket. Push the 
emergency brake cable assembly out of the way. Re­
move the speedometer cable holding bracket, then re­
move the speedometer cable from the transmission 
speedometer gear and move the assembly out of the way. 

Remove the fan assembly and belt. Disconnect the 
generator wires. Remove the body cross member. Dis­
connect the choke cable at the carburetor. 

Remove the engine front support bolts. Remove the 
rear support mount bolts and the lower right and left 
pads. 

Remove the universal joint "U" bolts and drop the 
rear of the drive shaft. Disconnect the universal joint 
knuckle dust cap. Remove the drive shaft spline from 
the universal joint knuckle and plug assembly. 

Remove the carburetor inlet fitting and fuel line from 
the carburetor. 

Remove the rocker arm cover, then install the engine 
lifting hook. Position the hoist through the right door 
and attach it to the lifting hook. Lift the engine and re­
move the engine and transmission as an assembly 
through the front door. 

(2) INSTA.LLA.TION. Attach the engine lifting hook. 
Install the bolts in the engine block mounting holes. 
Position the engine in the truck through the right door. 

NOTE: Poaition the engine through the door trana­
miasion firat. Connect the exhaust outlet pipe as the 
engine ia lowered into position. 

Install the rear mount pads and bolts. 

NOTE: Keep the engine hoiat attached to the engine 
ao the transmiuion will reat lightly on the crou 
member. Line up the holes and install the bolta. 

Install the engine front support bolts, then lower the 
engine on the mounts and tighten the support bolts. 
Remove the engine lifting hook. Install the rocker arm 
cover. Install the carburetor inlet line and fitting. 

Install the drive shaft spline in the universal joint 
knuckle and plug assembly. Connect and tighten the uni­
versal joint knuckle dust cap and seal. Connect the drive 
shaft and ''U'' bolts to the rear universal joint. 

Connect the choke cable and generator wires. Install 
the fan assembly and belt. Install the speedometer cable 
and emergency brake cable and bracket. Connect the 
exhaust inlet pipe, the starter cable, heat indicator wires, 
oil pressure indicator wires, engine ground wires, and coil 
primary wire. Connect the radiator to cylinder outlet 
tube and hose, and the radiator lower and upper hoses. 
Connect the fuel flexible line and windshield wiper 
vacuum line. 

NOTE: On Fordomatic equipped trucks, connect the 
transmiasion selector roda. 

Fill the crankcase with the proper grade and quantity 
of engine oil. Position the body cross member, then in­
stall the cross member bolts. Position the engine cover 
and base plate. Install the cross member to reinforcing 
plate lower bolts. Position the floor panel, then install 
the bolts securing the floor panel to engine cover base 
plate. Install the floor panel screws. Install the bolts 
securing the cross member support to the right and left 
wheel housing. Install the engine cover base plate screws. 
Install the sheet metal cover between the engine cover 
and dash panel. Install the master brake cylinder inspec­
tion plate. 

Install the left floor plate. Connect the accelerator 
rod and dimmer switch. Position the rubber mat over 
the brake pedal opening, then install the pedal opening 
plate and pad. 

Install the air cleaner to engine cover bracket, then 
install the air cleaner and tube. Install the operator's 
seat and bracket. 

Fill the radiator. Run the engine at fast idle and check 
for oil and coolant leaks. 
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4 . INTAKE AND EXHAUST MANIFOLDS 

a. Cleaning and Inspection. 
Wash grease, oil, and dirt from the outside of the 

manifold. Clean the mating surfaces and check them for 
damage. R epair or replace the manifolds as necessary. 

On the intake manifolds, check the fuel-air passages 
and the heat riser passages for foreign m aterial. Inspect 
the surfaces for cracks or other visible defects. R epair or 
replace the manifolds as necessa ry. 

CAUTION: Remove all filings and foreign matter 
that Inay have entered th e Inunifolcls as a result oj 
re pair work. 

, , 
, 

CLOSED 
(HEAT ON) 

"':'-- OPEN 
(HEA T O FF ) 

Fig. 6-Exhaust Control Valve-ECW- Y 272 
Cubic Inch Engine 

6 3 37 

Fig . 7-Exhaust Control Valve-6-Cylinder Engine 

b. Exhaust Gas Control Valve- 223 and 
ECW-Y 272 Cubic Inch Engines. 

Check the valve spring to make sure it is hooked on 
the stop pin. The spring stop is at the top of the valve 
housing when the valve is properly installed. T he 
action of the valve is illustrated in figs. 6 and 7. 

Check to make sure the spring holds the valve closed 
when the engine is cold. Actuate the counterweight by 
hand to make sure it moves freely through approx­
imately 90° of rotation without binding. 

The valve is closed when the engine is a t normal 
operating temperature and running at idle speed. How­
ever, a properly operating valve will open when very 
light finger pressure is applied to the counterweight. 
Rapidly accelerate the engine to make sure the valve 
momentarily opens. The valve is designed to open when 
the engine is at normal operating temperature and is 
operated at high r.p.m . Free stuck valves with a pene­
trating oil, or kerosene and graphite mixture. 

5. ROCKER MECHANISM, CYLINDER HEADS, VAL YES, VALVE LASH 
ADJUSTMENT, AND VALVE TIMING 

The section covers the inspection a nd repair proce­
dures applicable to the rocker m echanism, cylinder 
head, and valves. In addition, the methods used to 
adjust the valve lash and to check valve timing are 
given. 

a. Rocker Mechanism. 

The rocker mechanism parts are individua lly re­
placeable. 

( 1) CLEANING AND INSPECTION. Check the 1.0. 

of the rocker arm bore and the O. D . of the rocker arm 
shaft, at the location of the rocker arms. Inspect the 
rocker arms for grooved pads. Check the rocker adjust­
ing screws and lock nuts for stripped or broken threads, 
and the ball end of the screw for nicks, scratches, or 
excessive wear. 

Inspect the locating springs for cracks or other signs 
of failure. 

Inspect the oil drain tube for. cracks or sharp bends. 
Check the ball a nd socket ends of the push rods for 
nicks, grooves, roughness, or excessive wear. 
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fig. 8-Push Rod Runout Check 

A suitable check for bent push rods can be made 
while they are installed in the engine by rotating them 
(valve closed) or they can be checked between ball and 
cup centers with a dial indicator (fig. 8) . 

If the total runout of a push rod exceeds 0.020 inch, 
at any point, discard the rod. Do not attempt to 
straighten. 

(2) REPAIRS. If the clearance between the shaft 
and rocker arms is excessive, replace the shaft and/or 
the rocker arms. Replace all rocker arms that have 
severely scored or scuffed bores and/or grooved pads. 
Replace all severely scored or scuffed rocker shafts. 
Dress up minor nicks or scratches. Replace all damaged 
adjusting screws, lock nuts, and springs. 

Replace the oil drain tube if it is cracked or has a 
sharp bend. 

b. Cylinder Heads. 
To protect the machined surfaces of the cylinder 

heads, do not remove the holding fixture while the 
heads are off .the engine. 

(1) CLEANING A.ND INSPECTION. With the valves 
installed to protect the valve seats, remove carhon 
deposits from the combustion chamber and valve heads 
with a scraper and a wire brush. Be careful not to 
scratch the gasket surface. Clean the heads with solvent 
to remove old gasket sealer, dirt, and grease. 

Check the head for cracks. Check the gasket surface 
for burrs, nicks, and for flatness (fig. 9). Service specifi­
cations for flatness are 0.006 inch maximum overall, or 

'. 

CHECK DIAGONAllY 

('i1, r",n ACROSS CENTER 

fig. 9- Cylinder Head Gasket Surface flatnelS 
Check-Typical 

6601 

fig. J O-Valve face Runout Check 

0.003 inch in any six inches. Make sure all water pas­
sages are open. Check the cylinder head core plug for 
evidence of leakage. 

(2) REPAIRS. Replace the head if it is cracked, or if 
it is damaged beyond repair. 

CAUTION: Do not plane or grind excessive material 
from the cylinder '.ead gasket surface as the com· 
preuion ratio i& altered when thi& operation i. 
performed. 

Valve Spring 
Tesler ___ ,( 

, . 

fig. "-Valve Spri"g Pressure Check 
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Table I-Valve Types 

Engine Umbrella Rotating Free Turning Sodium Coolec 
Cubic Inch) Seals Valves Valves Exhaust 

Int. Exh. Int. 

IEBR-S, -T 223 Yes Yes Yes 

IECW-Y 272 Yes Yes Yes 

IECR 272 Yes No Yes 

IEcs 302 Yes No Yes 

IECT 332 Yes No Yes 

Remove all burrs or scratches with an oil stone. 

R eplace the core plug if it shows signs of leakage. 

(3) SPARK PLUG HOLE ADAPTERS. If it is de-
sired to use standard 14 millimeter spark plugs, an 
adapter is available which reduces the 18 millimeter 
hole to 14 millimeters. The adapter installation proce­
dure is as follows: 

Position a spark plug gasket on a standard 14 milli­
meter plug and install the plug in an adapter. Insert the 
spark plug and adapter assembly into the 18 millimeter 
hole a nd tighten the plug to 25-30 foot-pounds torque. 
This torque is sufficient to seal the adapter in place and 
it will not back out when the spark plug is removed. 
Once the adapters are installed, standard 14 millimeter 
spark plug gap and torque specifications apply. 

c. Valve Mechanism. 

Fig. J 2- Valve Spring Squareness Check 

Exh. Exh. Valves 

Yes No No 

Yes No No 

No Yes Yes 

No Yes Yes 

No Yes Yes 

The two types of valve assemblies used in the truck 
engines are the rotating-type and the free-tufning-type. 
Table 1 lists the valve types peculiar to each engine. 

Valve guides are made integral with the cylinder 
heads. Valves with oversized stems are available as re­
placements if it is necessary to ream the valve guides. 

The ECR 272, 302, and 332 cubic inch engines have 
sodium cooled exhaust valves. 

(1) CLEANING AND INSPECTION. Discard um­
hrella-type valve stem seals, and replace with new 
seals. Scrape and/or wire brush carbon from the head 
and stem of the valves and from the inside of the guides. 
Remove varnish from the valve stems. Carefully clean 
all carbon from the valve seat with a fine wire brush. 

Check the valve for evidence of imperfect seating, 
heavy discoloration, burning or erosion l or evidence of 
warpage. Check the valve face runout (fig. 10), and 
also check the face for pits and grooves. Inspect the 
ends of the valve stem and cap for grooves or scores. 

Dial Indicator ----

fig. J 3-Valve Slem Clearance Check-Typical 
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Runouf Goug e 

~ Tool-lor Removing and 
Installing pilot 6603 

fig. , 4-Valve Seat Runout Check-Typical 

Inspect the valve springs for signs of failure. Check 
the valve spring for proper pressure (fig. 11) and 
squareness (fig. 12). 

Check the valve spring retainers, locks, and sleeves 
for wear or signs of failure. 

Check the exhaust valve seat 
cessive wear (ECR 272, 302, 
engines) . 

insert for 
and 332 

signs of ex­
cubic inch 

Check the valve <item clearance of each valve in its 
respective valve guide as shown in fig. 13. Instal\ the 
tool on the valve stem until ful\y seated and tighten the 
the set screw, then permit the valve to drop away from 
its seat until the tool contacts the upper surface of the 
valve guide. Position a dial indicator with a flat tip 
against the center portion of the spherical section of the 
tool at approximately 90 ' to the valve stem. Move the 
tool back and forth on a plane that paral\els normal 
rocker action and take the indicator reading without lift­
ing the tool from the valve guide upper surfaces. Divide 
the indicator reading by 2 (division factor of the tool) 
to obtain the actual stem clearance. 

Check the valve seat runout and the valve seat width 
as shown in figs. 14 and 15. 

Fig . IS-Measuring Valve Seat Width-Typical 

.0002 

VALVE STEM LOCKS 

EXHAUST VALVE STEM __ ..... z.... 
1388 

Fig. J6- Valve Cleara nce- Free Tu rning Valv e 

(2) REPAIRS. Discard any defective valves, springs, 
locks, retainers, or sleeves. 

CAUTION: Do not discard sodium cooled valves with 
other scrap metal in scrap bins. 

If a sodium cooled valve is accidentally broken and 
the sodium exposed, it will react v iolently upon contact 
with water reSUlting in fire and explosion due to chemi­
cal action. Therefore, these va lves should be hand led 
with care and disposed of by being buried in the ground 
in an area not subjected to excavation, or dropped into 
deep natural water in a section not subj ected to dredging. 

(a) REFACING VALVES. If the valve face runout is 
excessive, grind the valve face at a 45 ° angle on a pre­
cision valve grinder. Follow the instructions of the 
equipment manufacturer. Grind off only enough stock 
to remove pits and grooves. If the edge of the valve head 
is less than %2 inch thick after grinding, replace the 
valve. If the runout still exceeds specifications after 
grinding, check the equipment used in the grinding 
operation. 

Grind all grooves or score marks from the end of the 
valve stem. On the rotating-type valve assembly, do not 
remove more than 0.010 inch from the stem. 

The free turning-type valve design requires a clear­
ance of 0.0002-0.004 inch between the end of the valve 
stem and the inside of the cap (fig. 16), so the cap can 
carry the valve spring pressure permitting the valve to 
rotate. The clearance can be measured before the valve 
is installed with a micro gage (TooI-SE I 726), as shown 
in fig. 17. If the clearance is less than 0.0002 inch, grind 
off the end of the valve stem to provide the proper 
clearance. If the clearance is greater than 0.004 inch, 
reduce the clearance by lapping the open end of the 

Fig. J 7-Me a suring Valve to Cap Cl e aranc e­
Free Turning Valve 

1559 
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Irl'!,-_MA.XIMUM VALVE 
FACE RUNOUT 

0.002 

CHECK 

/ 

REFER TO SPECIFICATIONS 
FOR CORRECT DIAMETER 

f 
FOR BEN T STEM 

6480 

Fig. J 8-Critical Valve Tolerances-Typical 

cap on a smooth surface. 
The critical tolerances of the valve are illustrated in 

fig. 18. 
(b) REF ACING VALVE SEATS. Grind the valve seat 

(fig. 19) to a true 45 0 angle. Remove only enough 
stock to clean up pits or grooves. If the valve seat width 
exceeds specifications, remove just enough stock from 
the top and / or bottom edge of the seat to reduce the 
width to specifi cations. Use a 30° angle wheel to re­
move stock from the bottom of the seat and a 60 ° angle 
wheel to remove stock from the top (fig. 20 or 21) . 
Keep the seat as near to the center of the valve face as 
possible. P lace Prussian B lue on the valve seat and in­
stall the valve to check the point of contact. 

After refacing valves and seats, it is good practice 
to lightly lap in the valves with a medium grade lap­
ping compound to match the seats. 

(c) VALVE SEAT INSERT REPLACEMENT. To remove 
the exhaust valve insert from the ECR 272, 302 or the 
332 cubic inch engine, invert the head and insert a 
drift through the exhaust valve port, then drive the 

30° ANGLE WHEEL 
FOR BOTTOM OF SEAT 

60° WHEEL 
FOR SEAT 

, 6605 

Fig . 19-Relacing Valve Seat-Typical 

REFER TO SPECIFICATIONS 

6292 

fig. 20-Valve Seat Width-Typical 

seat out. 
Counterhore the insert recess to specifications in the 

manner shown in fig. 22. Cut slightly (0.001.0.002 inch) 
below the old counterhore depth to clean up this face. 
Clean out chips and a ll oil from the recess. 

,/"-t- "m'R TO SPECIFICATIONS 

6293 

fig . 2J-Exhaust Valve Seat Width-/nsert ·Type 
Seat Shown 

Chill the oversize insert and the installation tool in 
dry ice for V2 hour. Position the insert on the tool with 
the small radius on the outer edge facing outward. 
Pilot the driving tool in the valve guide, then drive the 
insert into the counter bore until it is fully seated. Do 
not peen the area around the insert. R eface the new 
valve seat insert. 

CAUTION: T he installation of the insert must be 
perfornted immediately upon removal of the tool 
and insert fro,n th e dry ice . Protect the hands with 
gloves when handling the chilled insert and tool. 

COUNTER BORE TO ENGINE SPECIFICA liONS 

~~~r-~-------------l~~~~ EXHAUST 
VALVE PORT 

TRUE UP THIS 
FACE LIGHTlY 

Fig . 22-Coun terbore lor Oversize Insert 
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TooI-T52i·6085-AEE 
(223 AND 272 ]ECW·Y] 
CUBIC INCH ENGINES) 

Tool-T56T-60B5-A (272 
]ECR] 302 AND 332 

CUBIC INCH ENGINES) 

Fig. 23-Reaming Valve Guides-Typical 
6543 

(d) SELECT FITTING VALVES. Oversize valves with a 
stem diameter of 0.003, 0.015, and 0.030 inch are avail­
able for service. Occasionally the 0.003 inch oversize 
valve is used in production in one or more positions. 

If the valve stem clearance is excessive and the 
diameter of the valve stem is on the lower limit (as 

determined by measuring the valve stem with a microm­
eter) J select a new valve with a stem diameter on the 
upper limit. If in the use of standard valves the clear­
ance cannot be reduced to a satisfactory limit, ream 
the valve guide (fig. 23) for the next oversize valve 
stem. 

Combination Ad;usling Tool 

~::::.--.-

Fig. 24-Valve Lash Ad;usrmenr-Typical 

Table 2-Valve Lash Specificarions 

Engine Preliminary Final 
( Cu. In.) (Cold) (Hot) 

INT. EXH. INT. EXH. 

223 0.019 0.019 0.019 0.019 

272 0.018 0.Ql8 0.018 0.Ql8 

302 0.007 0.023 0.009 0.021 

332 0.007 0.023 0.009 0.021 

d. Valve Lash Adjustment. 
Reference is made in the procedures for a preliminary 

(cold) valve lash .adjustment to placing number 1 piston 
on top dead center (TD.C.) at the end of the compres­
sion stroke. Number 1 piston is on T.D.C. at the end of 
the compression stroke when both valves are closed. 
and the timing mark on the crankshaft damper is in 
line with the timing pointer. 

Step-type feeler gauges ("go" and "no go") can be 
used to obtain the proper clearance (fig. 24). 

Valve lash is adjusted by means of the set screw and 
lock nut located on the push rod end of the rocker arm. 

It is very important that the valve lash of all valves 
be held as close as possible to the correct specifications 
(Table 2). If the valve lash is set too low, rough 
engine idle and poor engine performance can result. If 
the valve lash is excessive, valve action noise will result, 
and engine performance will be affected. 

If the cylinder head or the rocker mechanism has 
been removed and installed, it will be necessary to make 
a preliminary adjustment before starting the engine. If 
the valve lash adjustment is made for the purpose of 
engine tune-up, omit step (a) and proceed with step (b) 
under the procedure for the applicable engine. 

(1) 6·CYLINDER ENGINE. Remove the rocker arm 
cover. 

(a) PRELIMINARY ADJUSTMENT. Make two chalk 
marks on the crankshaft damper. Space the marks 
approximately 120 0 apart so that with the timing mark, 
the damper is divided into three equal parts (120 0 

represents 1/ 3 of the distance around the damper 
circumference) . 

Rotate the crankshaft until number 1 piston is near 
T.D.C. at the end of the compression stroke. Adjust the 
intake and exhaust valve lash for number 1 cylinder. 

Repeat this procedure for the remaining sets of valves, 
turning the crankshaft 1/3 turn at a time, in the direction 
of rotation, while adjusting the valves in the firing order 
sequence (1-5-3·6-2-4 ). 

(b) FINAL ADJUSTMENT. Run the engine for a min­
imum of 30 minutes at approximately 1200 r.p.m. in 
order to stabilize engine temperatures. With the engine 
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idling, check the valve lash. Adjust the lash, if necessary 
(fig. 24). Install the rocker arm cover. 

(2) 8-CYLINDER ENGINES. Remove the rocker 

arm covers. 

(a) PRELIMINARY ADJUSTMENT. Make three chalk 
marks on the crankshaft damper. Space the marks 90° 
apart so that with the timing mark, the damper is 
divided into four equal parts (900 represents 1/ 4 tum 
of the crankshaft, or 1/4 of the distance around the 
damper circumference). 

R otate the crankshaft until number 1 piston is near 
T.D.C. at the end of the compression stroke. 

Adjust the lash on the following valves: 

No. I - E xhaust N o. I - Intake 
No.4- Exhaust No.2-Intake 
No.5-Exhaust N o. 7- Intake 

Rotate the crankshaft 180° or '/2 turn (this puts 
number 4 piston on T.D.C.). Adjust the followin g valves: 

No.6- Exhaust 
No.8- Exhaust 

No.4-Intake 
No. 5- Intake 

Rotate the engine 270° or 3;' turn from 180° (this 
puts number 3 piston on T.D.C.) and adjust the follow-
ing valves: 

No. 2- Exhaust No. 3-Intake 
No. 3-Exhaust No. 6- Intake 
No. 7- Exhaust No. 8-Intake 

(b) FINAL ADJUSTMENT. Run the engine for a min­
imum of 30 minutes at approximately 1200 T.p.m. in 
order to stabilize engine temperatures. With the engine 
idling, check the valve lash. Adjust the lash, if necessary 
(fig. 24). Insta ll the rocker arm covers. 

e. Valve Timing. 
Valve timing ch~cks should be made when poor en­

gine performance is noted, and all other checks, such 
as carburetion, ignition timing, etc. fail to correct the 
trouble. The followin g procedure can be used to deter­
mine if the valve timing is correct with the engine 
installed in the car. 

The procedure ch ecks the cam timing by using the 
opening side of number 1 intake cam lobe. At this point 
10 of crankshaft rotation is equal to approximately 0.004 
inch change in cam lift. 

Remove the rocker ann cover on the 6-cylinder en­
gine. On 8-cylinder engines, remove the right rocker 
arm cover. 

BE SURE 
TO PLACE 

INDICATOR TIP 
IN CENTER 
OF PUSH 
ROD CUP 

fig. 25-Camshalt Lobe Lift Check-Typical 
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Back off the number 1 intake valve adjusting screw, 
then slide the rock..!r arm assembly to one side and 
secure it in this position. Make sure the push rod is 
in the tappet socket, then install a dial indicator in 
such a manner as to have the actuating arm of the 
indicator in the push rod socket and in the same plane 
as the push rod movement (fig. 25). Turn the engine 
slowly (at either the crankshaft damper bolt or fly­
wheel) until the tappet is on the heel of the cam lobe. 
Zero the dial indicator, and continue turning the engine 
slowly until the desired lift is obtained (Table 3). Com­
pare the degrees on the pulley with specifications. 

If the valve timing is not within specifications, check 
for a bent timing pointer. Bring the number 1 piston to 
T.D.C. and see if the timing pointer is aligned with the 
T.D.C. mark on the crankshaft pulley or' damper. If the 
pointer is not at fault, check the timing chain (or timing 
gears), camshaft sprocket, crankshaft sprocket, camshaft, 
and crankshaft damper, in the order of accessibility. 

Table 3-Valve Tim;ng Specifications 

Intake Tappet Lift (Opens) 
Engine At Crankshaft D egrees (B.T.D.C.) 

223 24° BTDC @ 0.016 Cam Lift 

272 12° BTDC @ 0.016 Cam Lift 

302 18° BTDC @ 0.010 Cam Lift 

332 18° BTDC @ 0.010 Cam Lift 

6. TIMING CHAIN AND SPROCKETS, TIMING GEARS, AND CAMSHAFf 

a. Timing Chain and Sprockets. 
To measure timing chain deflection (fig. 26), take 

up the slack on the left side (as viewed from the front) 

of the chain by rotating the crankshaft in a clockwise 
direction. Establish a reference point on the block and 
measure from this point to the chain: Rotate the crank-
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REFERENCE POINT 

• 

TAKE UP SLACK ON lEFT sIDe OF CHAIN. ESTABLISH A REFERENCE 
POINT AND MEASURE DISTANCE A. THEN. TAKE UP SLACK ON 
RIGHT SIDE OF CHAIN AND FORCE lEFT SIDE OF CHAIN OUT 
WITH HiE FINGERS AND MEASURE DISTANCE B. DEflECTION 
IS A. MINUS 8. 6608 

Fig. 26-Timing Chain Dellection-Typical 

shaft to move all the slack to the left side. With the 
fingers, move the chain toward the original reference 
point and measure the distance between the reference 
point and the chain. If the difference between the two 

measurements (which is the slack) exceeds '/. inch, 
replace the timing chain and/or sprockets. 

Inspect the sprockets for worn or damaged teeth and 
the chain for broken links. Replace the sprockets or 

the timing chain as deemed necessary by inspection. 

However, it is recommended that all the components 
be replaced if anyone item needs replacement 

Fig. 27-Camshalr Gear Sack/ash Check 

Fig. 28-Cam.halr Gear Runour 

b. Timing Gears. 
The following checks apply to the 302 and 332 cubic 

inch engines. 

(1) BACKLASH. Check the backlash between the 
camshaft gear and the crankshaft gear with a dial in­
dicator (fig. 27). Hold the gear firmly against the block 
while making the check. The backlash limits are listed 
in the Specification Section. 

(2) RVNOVT CHECK. Check the camshaft and 
crankshaft gear runout with a dial indicator (fig. 28). 
The camshaft gear run out should not exceed 0.008 inch 
and the crankshaft gear runout should not exceed 0.007 
inch. If the gear runout is excessive, remove the gear 
and clean any burrs from the shaft, or replace the gear 
and/or gears. It is good practice to replace both gears 
when either gear needs replacing. 

(3) INSPECTION. Clean the gears in solvent. Note 
the condition of the gear teeth. If the teeth are scored 
or the contact pattern on the teeth is uneven, replace 
the gear and/or gears. 

c. Camshaft. 
The camshaft should be replaced when any lobe 

(intake or exhaust) is worn to such an extent that the 
lift loss exceeds 0.005 inch. The tappet which mates 
with the worn lobe must also be replaced. 

(1) CAlif LOBE LIFT CHECK. This procedure is 
similar to the procedure for checking valve timing. 
Loosen the valve rocker arm adjusting screw, then slide 
the rocker arm assembly to one side and secure it in 
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this position. Make sure the push rod is in the tappet 
socket, then install a dial indicator in such a manner as 
to have the actuating point of the indicator in the push 
rod socket and in the same plane as the push rod move­
ment (fig. 25). Rotate the engine slowly until the 
tappet is on the heel of the cam lobe. Zero the dial 
indicator, then continue to rotate the engine slowly until 
the pU'ih rod is in the fully raised position. Compare 
the total lift recorded on the indicator to specifications. 
Continue to rotate the engine until the indicator reads 
zero. This later step is a check on the accuracy of the 
original indicator reading. 

(2) INSPECTION. Thoroughly check the camshaft 
for cracks. Examine the lobes for pitting, scoring, and 
signs of abnormal wear. Check the lobes with a microm­
eter. Suspected worn lobes should be compared with a 
good lobe to be sure diagnosis is correct. Measure the 
journal diameter for wear and out-of-roundness. Measure 
the I.D. of the camshaft bearings. If the clearances are 
excessive the cam and/or cam bearings should be re­
placed. Check the fuel pump eccentric for wear. 

(3) Rt:PAIRS. Replace all camshafts that are dam· 
aged beyond repair. Remove light scuffs, scores, or 
nicks with a hard Arkansas stone, then polish with 
crocus cloth. 

The lobe wear characteristics may result in pitting 
in the general area of the nose portion of the lobe. This 
pitting is not detrimental to the operation of the cam 
if the initial cam lobe lift loss has not exceeded 0.005 
inch. The camshaft will continue to operate satisfactorily 
for the normal life expectancy of the engine without 
noticeably affecting engine performance. Therefore, cam­
shafts should not be replaced unless the lobe lift loss 
exceeds the above specification or the tappet contact 
face shows evidence of failure. 

Fig. 29-Camshaft End Play Check-Typical 

Normally, if the front journal to bearing clearance 
is excessive, it can be assumed that all bearings are worn 
and need replacement. 

If any of the teeth on the distributor drive gear are 
broken or worn, it will be necessary to replace the 
camshaft. 

(4) CAMSHAFT END PlAY CHECK. Push the 
camshaft toward the rear of the engine. Place a dial 
indicator point against a suitable surface on the front 
end of the camshaft assembly (fig. 29). Set the dial to 
zero, then pull the camshaft forward and release it. 
Compare the dial reading with specifications. 

If the end play is excessive, check the spacer for 
correct installation. Replace the thrust plate and/or 
spacer if necessary. 

7. FLYWHEEL, CRANKSHAFT, AND MAIN BEARINGS 

Procedures for the inspection and repair of these 
components are given here. In addition, procedures for 
fitting main bearings, thrust bearing alignment, and 
replacing the rear main bearing crankshaft oil seal are 
given. 

a. Flywheel. 

The flywheel and ring gear are a shrink fit and are 
replaceable as separate parts. 

(1) INSPECTION. Check the flywheel face .unout 
with a dial indicator (fig. 30). Be sure to hold the fly. 
wheel full forward or rearward so that the crankshaft 
end play will not be indicated as flywheel runout. If 
the runout is excessive, remove the flywheel, and check 
the runout of the crankshaft mounting flange. It will be 

necessary to remove the crankshaft if the flange requires 
machining. 

Inspect the ring gear for worn, chipped or cracked 
teeth. Check the ring gear runout as indicated in fig. 31. 

(2) REPAIRS. If the flywheel runout is excessive and 
the flange is not at fault, replace or machine the flywheel. 
Machine the friction surface of the flywheel if it is 
scored or worn. If it is necessary to remove more than 
0.045 inch of stock from the original thickness, replace 
the flywheel. 

If the ring gear teeth are damaged and unfit for 
further use, or if the runout is excessive, replace the 
ring gear as follows: 

Heat the defective ring gear with a blow torch on the 
engine side of the gear, then knock it off the flywheel. 
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Fig. 30-Flywheel Runoul Check 

CAUTION: Do not hit Ihe flywheel when removing 
the ring gear. 

Heat the new ring gear evenly until the gear expands 
enough to slip onto the flywheel. Make sure the gear 
is seated properly against the shoulder. 

CAUTION: Do not heat any portion of the gear 10 

a temperature higher than 500· F. If thi. limit i. 
exceeded, the temper will be removed from the ring 

Fig. 31 -Ring Gear Runoul Check 
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Fig. 32-Cranksha" Journal Check 
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gear teeth. When the new ring gear is in$lalled, per .. 
form a runout check on the ring gear and flywheel. 

h. Crankshaft. 

Check the end play for conformance to specification 
in the following manner: 

Push the crankshaft toward the rear of. the engine. 
Place a dial indicator point against the rear or front 
end of the crankshaft flange. Set the dial on zero then 
push the crankshaft forward. Compare the reading on 
the dial indicator with specifications. 

(1) CLEANING AND INSPECTION. R emove the 
crankshaft, wash it in a solvent) and blowout the oil 
passages with compressed air. Examine the shaft for 
damage. 

Measure the diameter of each journal in at least four 
places to determine out-of-roundness, taper, or under­
size condition (fig. 32). 

(2) REPAIRS. If the end play is excessive, replace 
the thrust bearing. 

Replace the crankshaft if it shows signs of failure. 
Dress minor nicks or scratches. 

If the pins or journals are out·of·round beyond further 
use, the shaft should be ground for the next undersize 
bearing. Calculate the correct undersize bearing to be 
used as fol1ows : 

EXAMPLE: If the main bearing journal will " clean; 
up" before it i. ground to 2.499 · 0.010 = 2.489 
inches diameter, finish it to that diameter, and install 
0.010 under&ize bearing •. 

Always reproduce the same radii in the corners of the 
journals that existed originally, Too small a radius may 
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SCRATCHES 
DIRT IMe'Eo()Eo 

INTO BEARING MATERIAL 

SCRATCHED BY DIRT LACK OF OIL IMPROPER SEATING 

RADIUS RIDE fATIGUE FAILURE 6491 

Fig. 33-Bearing Failures-Typical 

result in crankshaft failure, while too large a radius will 
result in bearing failure. 

CAUTION: Never grind journals or crankpin. in 
e%ce •• of O.030·inch unde"ize. 

After grinding, chamfer the oil holes, then polish the 
pin or journal with No. 320 grit polishing cloth and 
engine oil. Crocus cloth may also be used as a polishing 
agent. 

c. Main Bearings. 

The insert-type main bearings are select fit They are 
available for service in standard and undersizes for use 
on journals that have been reground. The installation 
of new bearings must be closely checked to maintain the 
proper clearance between the journals and bearing 
surfaces. 

(1) INSPECTION. Check the bearings for any dam· 
age or excessive clearance. Examples of bearing failures 
and their causes are illustrated in fig. 33. 

(2) FITTING MAIN BEARINGS - PLASTIGAGE 
METHOD. The following procedl!re applies to fitting 
main bearings with the engine either installed on a 
workstand or in the truck. 

If the bearing fits are to be checked with the engine 
in the truck, support the weight of the crankshaft with 
.a small jack positioned to hold the crankshaft upward 
against the block half of the main bearings. Place the 
jack to bear against the crankshaft counterweight adjoin­
ing the bearing which is being checked for clearance. 
The shaft can also be supported by a thin rubber pad 
between the cap insert and the journal of two bearings 
that are not being checked. Tighten these bearing cap 
bolts just enough to hold the crankshaft up against the 
upper bearings. 

NOTE: It i. nece .. ary to IUpport the weight of the 
crankshaft. when checking main bearing clearances 
to prevent the weight of the crank.haft from com· 
pressing the Plmtigage, thereby providing an erro· 
neous reading. 

Place a piece of Plastigage, the full width of the 
bearing, on the bearing surface (or on the crankshaft 
journal if the engine is inverted) about Y.·inch off 
center. Install the cap and tighten the bolts to 
specifications. 

CAUTION: Do not turn the crank.haft while the 
Plastigage i. in place. 

Remove the cap, then check the width of the Plasti· 
gage at the widest point with' the Plastigage scale 
(fig. 34). 

If the clearance is excessive, try another selective fit 
bearing to bring the clearance within the desired limit. 

.002" CLEARANCE Flattened Plastic 

GRADUATED CONTAINER 1282 

Fig. 34-Measuring Plastigage- Typical 
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PRY FORWARD It" 

Fig. 35-Pry Crankshaft Forward-Typical 

NOTE: Red marked bearing. increase clearance, blue 
marked bearing' decrea&e clearance. 

If the various selective fit bearings do not bring the 

clearance within desired limits, grind the crankshaft 
journal and/or journals and install undersize bearings. 

NOTE: Normally, main bearing journals wear evenly 
and are not out-o/~round. However, if a bearing i. 
being filled 10 an oul-o f-round journal, be sure 10 fil 
the bearing to the maximum diameter of the journal. 
If Ihe bearing i. filled 10 the minimum diameter with 
minimum clearance, interference may re8uit, causing 
an early failure. It i3 not recommended that bearings 

'. 

PRY BACKWARD 

Fig. 36-Pry Cap Backward-Typical 

Fig. 37-Tighren Cap-Typical 

be filled to a crankshaft journal which is more than 
O.OOl-inch out-of-round. 

(3) THRUST BEA.RING A.LlGNMENT. Install the 

main bearing caps, except the thrust bearing cap, and 
tighten the cap bolts to specifications. Install the thrust 

bearing cap with the bolts finger-tight, then pry the 

crankshaft forward to properly position the thrust 

surface of the upper half of the bearing (fig. 35) . While 

holding the crankshaft forward, pry the thrust bearing 

cap to the rear (fig. 36). This will align the thrust sur-

~- I I 
Tool- T52T-670J-AJO (302 OR 332 CUBIC INCH ENGINE) 6638 

Fig. 38-0il Seal to Block Installation-Typical 
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faces of both halves of the bearing. Retain the forward 
pressure on the crankshaft, and tighten the cap bolts 
to specifications (fig. 37). Check the crankshaft end play. 

(4) REPLACING REAR MAIN BEARING CRANK­
SHAFT 011, SEALS. Remove the crank. haft journal 
oil seals from the cylinder block and seal retainer, or 
bearing cap. Clean the seal grooves. 

Install a new seal in the cylinder block as shown in 
fig. 38. After installation, cut the seal flush without any 
frayed edges overlapping. Install the new journal seal 
in its retainer or bearing cap as shown in fig. 39. After 
installation cut the seals flush. 

Coat the rear oil seal retainer to block mating face 
with sealer, install the retainer and tighten the bolts to 
23-28 foot-pounds torque. Dip the side seals in light 
engine oil, then immediately install them in the grooves. 
It may be necessary to tap the seals into place for the 
last 1f2 inch of travel. Do not cut the seal projecting ends. 

CAUTION: Do nol u.e sealer on the side .eal • . The 
$eal& are de&igned to expand when dipped in oil. 
V$ing sealer may retard this expansion. 

To check retainer or bearing cap side seals for leaks, 
squirt a few drops of oil into the parting lines between 
the cap or retainer and the cylinder block from the out­
side. Blow compressed air against the seals from the 
inside of the block. If air bubbles appear in the oil, it 

(223 OR 272 CUBIC 
INCH ENGINE) 

T52T-670J-AJD 
(302 OR 332 CUBIC 

INCH ENGINE) 

6639 

fig. 39-0il Seal 10 Re/ainer Ins/allalion-Typical 

indicates possible oil leakage. 

NOTE: The above le.1 .hould nol be performed on 
newly installed seal& until sufficient lime ha, been 
allowed Jor the seals to expand into the &eal groove •• 

8. CYLINDER BLOCK, PISTONS, PISTON RINGS, AND CONNECTING 
RODS AND BEARINGS 

During the disassembly of the cylinder block for 
engine overhaul, closely inspect the wear pattern on all 
parts to help diagnose the cause of wear_ 

a. Cylinder Block. 

Clean o ld gasket material from all machined surfaces. 
Remove the pipe plugs which seal oil passages and clean 
all passages thoroughly. 

(1) INSPECTION. Make a thorough check for cracks. 
Minute cracks not visible to the naked eye may be 
detected by coating the suspected area with a mixture of 
25% kerosene and 75% light motor oil. Wipe the part 
dry and immediately apply a coating of zinc oxide dis­
solved in wood alcohol. If cracks are present, the coating 
will become discolored at the defective area_ 

Make sure the threads in the head bolt holes are 
clean_ Dirt in the threads can cause binding and result 
in a false torque reading_ Use a tap to true up threads 
and to remove deposits if necessary. 

Inspect the cylinder bores for scoring, taper, out of 
roundness, and wear. Use a cylinder bore gauge to make 

the measurements (fig. 40). Follow the instructions of 
the tool manufacturer. Only experienced personnel 
should be permitted to take these measurements. 

Inspect all expansion-type plugs for evidence of 
leakage. 

(2) REPAIRS. To remove an expansion-type plug, 
drill a '12 inch hole in the center of the plug and remove 
the plug as shown in fig. 41. Clean the plug recess 
thoroughly. Coat the flange of the new plug with sealer 
and install it with the flange facing out. Drive the plug 
in until the flange is flush or slightly below the casting 
surface (fig. 42). 

NOTE: A 0.030 inch oversize plug i. atmilable. 

Rebore cylinders that are deeply scored and when 
taper and/ or when out-of-roundness are excessive_ If 
the cylinder bore and piston wear are not excessive, new 
service piston rings will give satisfactory performance. 

(3) BORING CYLINDER BLOCK. Follow the bor­
ing equipment manufacturer's instructions. This work 
should be performed by experienced personnel only. 

Bore the cylinder with the most wear first to deter-
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fig. 40-Cylinder 80re Measurement-Typical 

mine the proper oversize. If this cylinder will not clean 

up when bored for the maximum oversize piston rec­

ommended, the block should be replaced. Bore the cylin­

der to within approximately 0.0015 inch of the required 

oversize diameter. This will allow enough stock for the 
final step of honing the bores so the correct surface 

finish and pattern are obtained. Use a number 220-280 
grit hone for this operation. 

CAUTION: Thoroughly clean the block to remove all 

particles after the boring and honing operations, 
then coat the bores with oil. 

(4) CYLINDER BORE "GLAZE" REMOVAL. 
Whenever piston rings are installed in a used. cylinder 

remove the "glaze" on the bore to aid in ring seating. 

Take all necessary precautions to catch the grit. Pass 

... 

CYLINDER BLOCK 
CORE PLUGS 6600 

fig. 41-Expansion -Type Plug Removal-Typical 

TOOI-T~~[~;~g~;~;!~C'ENG""S)~X.~ (223 AND 272 CUBIC INCH 

Tool- T52T-6266·C1D 
(302 AND 332 CUBIC INCH ENGINES) 

CYLINDER BLOCK CORE PLUGS 

fig. 42-Expansion-Type Plug Installation-Typical 

a hone or glaze removing tool through the cylinder bore 
a few times. Do not hone more than enough to rough up 

the finish. Thoroughly clean the cylinder Dore and block 
after glaze removal, then oil the bores. 

h. Pistons, Pins, and Rings. 
(1) CLEANING AND INSPECTION. Remove the 

carbon deposits from the piston. Clean the piston ring 
grooves with a ring groove cleaner (fig. 43). Make sure 

the oil ring slots (or holes) are clean. 

CAUTION: Do not use a caustic cleaning solution or 

a wire brush. 

Inspect pistons for fractures at the ring lands, skirt, 

and pin bosses, and for scuffed or scored skirts. Spongy, 

eroded areas near the edge of the piston top are usually 

caused by detonation, or pre-ignition. A shiny surface 
on the" thrust surface of the piston, offset from the center­
line between the piston pin holes, can be be caused by 

Groove Cleaning Tool 
TS2L.6110·AAD 

Fig . 43-Cfean;ng Ring Grooves 

6097 
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F;g. 44-Normal Wear Pattern 

WEAR AREAS 
6609 

a bent connecting rod. The normal wear pattern of a 
piston is shown in fig. 44. 

Inspect the piston pins for signs of fracture or etch­

ing. Check the p in for proper fit in the piston and rod 

bushing. Check for wear in the pin retainer grooves. 

(2) REPAIRS. Replace pistons showing signs of ex­

cessive skirt clearance, or ring side clearance, wavy ring 

lands, frac tures or damage from detonation or pre­
ignition. 

R eplace piston pins showing signs of fracture or etch­

ing. Piston pins that show wear or fit loosely in the 

piston or rod bushing should be replaced. R eplace all 
piston pi n retainers. 

(3) FITTING PISTONS. Pistons of 0.020, 0.030, 

0.040, 0.060 inch oversize are avai lable for most engines. 

Check the parts catalogue for sizes available. 

To fit a piston in a cylinder bore, calculate the size 

piston desired by taking a bore check (fig. 40) and select 

the proper size piston to provide the desired clearance. 

Check the piston being fitted by a ttaching a tension 

scale to the end of a fee ler gauge ribbon (1/2 inch wide) 

of the proper thickness. Position the feeler on the side of 

the piston 90° from the piston pin hole. Invert the piston, 

then push the piston a nd feeler into the bore parallel to 

the crankshaft axis. H old the piston and pull out the 

fee ler ribbon, noting the reading on the pull scale 
(fig. 45). 

If the scale reading is greater than the maximum 

allowable pull, recheck calculations to be sure the proper 

size piston has been selected, check for a damaged piston, 

try a new piston, or hone the cylinder to obtain the 
proper fit. 

If the scale reading is less than the mmimum allow­
able pu ll, recheck calculations before trying another 

Fig 45-Fitting Piston-Typical 

piston. If none can be fitted, bore the cylinder to the next 

size piston. When a piston has been fitted, mark it for 

assembly in the cylinder to which it was fitted . 

NOTE: A.ll pistons are tile sOine weight, both standard 

and oversize; there/ore, pistons oj various sizes can 

be i1ltermixed without upsetting engine balance. Re­

bore only the cylinder or cylinder' which require it. 

( 
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Fig . 46-Measurin9 Piston Ring Gap-Typical 
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PISTON WEAR CAUSED BY BENT ROD 

OR MISALIGNED PISTON PIN HOLE 6371 

Fig. 41-Wear Patlern Dn Piston-P;slon Pin Boss Surface 

(4) FITTING PISTON RINGS. Select the proper 

ring set for the size piston to be used. Before the rings 

are installed on the piston, check each ring for proper 

gap as follows: 

Position the ring in the cylinder bore in which it is 

going to be used. Push the ring down into the bore area 

where normal ring wear is not encountered. Use the head 

of a piston to position the ring in the bore so the ring ;s 

square with the cylinder wall. Use caution during this 

operation to avoid damage to the ring or cylinder bore. 

Measure the gap between the ends of the ~ing with a 

feeler gauge (fig. 46). The gap should be from 0.010. 

0.027 inch. If the gap is less than the lower limit, try 

another ring set. After the rings have been fitted in the 

cylinder bore, immediately install them on the piston or 

identify them with the piston and cylinder in which they 

are to be installed. 

After the rings have been installed in the ring grooves 

BEARING WEAR 
IMPROPER. GRINDING OF CRANKSHAFT JOURNAL 6372 

Fig. 48-Wear Pattern on Connecting Rod Bearing 

according to the instructions on the piston ring package, 

check the ring side clearance with a feeler gauge. The 

gauge should slide free ly around the entire piston r ing 
circumference without binding. 

If the rings are to be installed in a used cylinder, 

remove the "glaze" on the bore as previously explained. 

(5) FITTING PISTON PIN. The piston pin should 

be a light thumb press fit at normal temperature (70 °F). 
Standard piston pins are color coded green. Pins of 

0.001 inch oversize (color coded blue) and 0.002 inch 

oversize (color coded yellow) are available. 

If the piston pin hole must be reamed, use an expan­

sion-type piloted reamer. Place the reamer in a vise and 
revolve the piston around the reamer. Set the reamer to 

the size of the pin bore, then expand the reamer slightly 
and trial ream the pin bore. Take a light cut. Use a pilot 

sleeve of the nearest size to maintain a lignment of 

the bores. 

Check the reamed hole size, using the new piston pin. 

If the bore is small, expand the reamer slightly and 

make another cut. Repeat the procedure until the proper 
fit is obtained. Check the fitted piston pin for fit in the 

respective rod bushing. Ream the bushing if necessary 

to fit the pin. 
Install a retainer at each end of the pin to hold it in 

place. When the retainers are installed, make sure they 

are properly seated in the grooves provided in the piston 

pin bore. Always use new retainers. 

c. Connecting Rod. 
The connecting rods and re lated parts should be care­

fully inspected and checked for conforma~ce to specifi­
cations. Various forms of engine wear which are caused 

by these parts can be readily identified as follows: 
A shiny surface on the pin boss side of the piston 

usually indicates that a connecting rod is bent or the 

piston pin hole is not in proper relation to the piston 

skirt and ring grooves (fig. 47) . 

Abnormal connecting rod bearing wear can be caused 

by either a bent connecting rod, a crankshaft journal 
improperly machined, or a tapered connecting rod bore 

(fig. 48). 
Twisted connecting rods wil l not create an easily 

identifiable wear pattern, but badly twisted rods will 

disturb the normal actions of the entire p iston, ring, 
and rod assembly that may result in excessive oil 

consumption. 

(1) CLEANING AND INSPECTION. Clean all parts 

and passages in solvent. N ever use a caustic cleaning 

solution. Remove the bearings ( identify them if they 

are to be used again) , then thoroughly clean the rod bore 
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