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the manifold. Install the lockwashers and nuts, and 
tighten the nuts to specifications. 

Connect the engine temperature sending unit wire, 
the oil pressure sending unit wire, and the generator 
wire. Install the dipstick. 

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 trucks equipped with an air compressor , 
inst.alll.he compressor, connect the compressor lines, 
and install the air line clip retaining screw. Tighten 
the reservoir inlet ji,tling. Close the reservoir drain 
cock. 

Install the radiator to front fender apron support, 
the radiator and shroud assembly, Install the center 
and upper grille sheet metal. 

Connect the radiator hoses and the heater hoses. Re­
move 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, and install the retaining screws. 
Install the distributor rotor and cap. 

Install the floor pan. 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 
until it is thoroughly warmed, and check for oil and 
coolant leaks. 

c. Fordomatic-ConventionaI and Cab 
Forward Trucks 

The following procedure covers the units equipped 
with Fordomatic. 

(1) REMOVAL. To remove the engine from Ford­
omatic equipped vehicles, perform the steps outlined 
for the appropriate vehicle in the preceding para­
graphs, in addition to the following steps: 

D isconnect the transmission oil to water cooler inlet 
and outlet tubes. 

Remove the upper screws retaining the converter 
housing to the engine. Remove the converter housing 
to engine lower screws. Remove the converter housing 
lower access cover, then using the tool illustrated in 
fig. 6, turn the flywheel ti ll the flywheel drive pla te is 
in position so that t he three bolts can be removed. Turn 
the flywheel 180°, and remove the other three bolts. The 
Fordomatic flywheel drive plate is shown in fig. 7. 

Install the engine lifting sling and remove the engine 
in the usual manner. 

(2) INSTALLATION. Install the engine In the 
chassis in the usual manner, aligning the converter pilot 
with the crankshaft. Lower the engine on the front 

CONVERTER COVER ATTACHING BOLTS 2927 

fig. 6-f/ywheel Drive Plate Removal 

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 
sling. 

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

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

Connect the transmission oi l to water cooler inlet and 
outlet tubes. 

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

Fig. 7-Fordomatic Flywheel Drive Plate 
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d. Parcel Delivery 
The following procedure applies to a ll parcel delivery 

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

(1) REMOVAL. R emove the driver's seat and sup­
port. Drain the crankcase. Disconnect the air· cleaner 
tube and elbow from the carburetor, then remove the 
air cleaner from the engine cover bracket. T ape the 
carburetor air horn closed. Drain the cooling system. 
Remove the clutch pedal plate. R emove the brake 
pedal pad, then remove the pedal opening plate and 
slide it over the brake pedal rod. R emove the rubber 
mat from the pedal opening. R emove the two screws 
retaining the dimmer switch, and drop the switch 
through the floor board. Disconnect the accelerator 
rod from the pedal. R emove 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. R emove 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 housings. 

Remove the center floor plate, then remove one rein­
forcing plate to cross member bolt from each end of 
the body cross member. R emove 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 Forcionwlic equipped vehicles discon­
nect the I.ransmission selector rods at th e transnlis­
sioll. 

Disconnect the radiator lower hose and the radiator 
upper hose at the radiator. Disconnect the radiator to 
cylinder outlet tube and hose at the water pump. Dis­
connect 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. Disconnect the exhaust inlet pipe at the exhaust 
manifold. Remove the emergency brake cable clevis pin, 
then remove the emergency brake holding bracket. 
Remove the emergency brake cable hold down bracket. 
Push the emergency brake cable assembly out of the 
way. Remove the speedometer cable holding bracket, 
then remove the speedometer cable from the trans­
mission speedometer gear, and move the assembly out 
of the way. 

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

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

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

Remove the carburetor inlet fitting a nd fuel line from 
the carburetor. 

Remove the valve rocker a rm cover, then install the 
appropriate engine lifting bracket. Position the hoist 
through the right door and attach it to the lifting 
bracket. Lift the engine and remove the engine and 
transmission as an assembly through the front door. 

(2) INSTA LLATION. Attach the engine lifting 
sling and hoist. Install the bolts in the engine block 
mounting holes. Position the engine in the truck through 
the right door. 

NOTE: Posilion th e en gine I.hrough the door trans­
m.ission first .. Connect th e exhaust outlel pipe as Ihe 
engine is lowered into position. 

Install the rear mount pads and bolts. 

NOTE: Keep the engine hoist (lUached 1.0 th e engine 
so th e t,ransm.ission will rest light.ly on t.he cross me11t­

ber. Line up t.he holes llnti inst.ali lhe bolts. 

Install the engine front support bolts, then lower the 
engine on the mounts and tighten the support bolts. 
Tighten the rear mount bolts, then safety wire the bolts. 
Remove the hoist and engine lifting bracket. 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 
universal joint knuckle dust cap and seal. Connect the 
drive shaft and (lU" 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 out­
let tube and hose, radiator lower hose, and the radiator 
upper hose. Connect the fuel flexible line and windshield 
wiper vacuum line. 

NOTE: On Ford011llllic equippe(l vehicles, connect 
the transmission selector rOfls. 

F ill the crankcase with the proper grade and quantity 
of engine oil. Position the body cross member, t hen in­
stall the cross member bolts. Position the engine cover 
and base plate. Install the cross member to reinforcing 
plate lower bolts. P osition the floor panel, then install 
the bolts securing the floor panel to engine cover base 
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plate. Install the floor panel screws. Install the bolts 
securing the cross member support to the right and le ft 
wheel ~ousing. Install the engine cover base plate 
screws. Insta ll the sheet metal cover between the engine 
cover and dash panel. Install the master brake cylinder 
inspection 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. 

Fill the radiator. Remove the tape from the carbure­
tor air horn. Start the e ngine and check for coolant and 
oil leaks. 

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

4. INTAKE AND EXHAUST MANIFOLDS 

The following inspection procedures are applicable to 
new and used manifolds. 

a. Cleaning and Inspection. 
Remove the manifolds. W ash grease, oi l, a nd dirt 

from the outside of the manifold. Clea n the inside of the 
manifold with a round, bristle brush attached to a 
flexible wire handle. Dry with compressed air. 

Inspect the mating flanges of the intake manifolds for 
cracks, nicks, burrs, or scratches. Check the flatne ss of 
these surfaces as indicated in fig. 8. Check the fuel-air 
passages and the heat riser for restrictions. Check the 
manifold openings for proper alignment with their 
respective cylinder head ports. Improper a lignment may 
result in a loss of power. Inspect the entire manifold 
for cracks or visible casting defects which would make 
it unfit for further service. 

Inspect the exhaust manifold for burned out spots, 
cracks, and/or weak sections. 

h. Repairs. 
Dress nicked or warped mating surfaces on a surface 

plate. M inor nicks, burrs, or scratches may be removed 
with a file. 

R emove all obstructions from intake manifold pas­
sages. R eplace cracked or severely warped manifolds, 

and those manifolds which contain unremovable 
obstructions. 

Replace defective exha ust manifolds. 

CAUTION : R emove all filings anel foreign matter 
that may have entered t.he m_anijold a$ a re$ult of 
repair work. 

6261 

Fig. 8-Checking Flafness 01 fhe Infake Manilold 
Mounting Flanges 

5. ROCKER MECHANISM, CYLINDER HEAD, VALVES, VALVE LASH 
ADJUSTMENT, AND VALVE TIMING 

This section covers the inspection and repair proced­
ures applicable to the rocker mechanism, cylinder head, 
and valves. In addition, the methods used to check valve 
timing are given. 

a. Rocker Mechanism. 
( 1) CLEANING AND INSPECTION. R emove and 

disassemble the rocker mechanism. Check the I . D . of 
the rocker arm bore and the O. D . of the rocker arm 
shaft, at the location of the rocker arms, against specifi­
cations. M ake sure these surfaces are free of scuffs, 
scores, nicks, or scratches. Inspect the rocker arms for 
grooved pads. Check the rocker adjusting screws and 

lock nuts for stripped or broken threads, and the ban 
end of t he screw for nicks and scratches. Make sure the 
adjusting screws turn freely in the rocker arms. 

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

Inspect the oil drain tube for cracks or sharp bends. 

Check the push rods between ball and cup centers 
with a dial indicator for conformance to specifications 
(fig. 9). Check the ban end and socket end of the push 
rods for nicks, grooves, or roughness. 

NOTE: A rough check for bent push roels can be 
made while they are in.talled in the engine by rotat-
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Fig . 9-Push Rod Runouf Ch eck 

ing them. (val-ve closed) lind obser-ving the Tunau!. 

If any r Ullout is obser'ved, be Sl.l.r e 1.0 check I.h e rod 
between centers as described above. 

(2)REPA IRS. If the clearance between the shaft 
and rocker arms exceeds O.004-inch, 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 rocker afm lock nuts, adjusting screws, and 
springs. 

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

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

h. Cylinder Head. 
(1) CLEANING AND INSP ECTION . Remove the 

cylinder head. Remove carbon deposits from the com­
bustion chamber and valve heads with a scraper and 
a wire brush. Be careful not to scratch the gasket sur­
face. Clean the gasket surface with solvent to remove 
any gasket sealer. 

Check the head for cracks. Check the gasket sur­
faces for fi atness (fig. 10). Check to see that all water 
passages are open. Make sure the gasket surfaces of 
both head and block are free from burrs or scratches. 
Check the intake port mating surfaces for flatness as 
shown in fi g. 11. 

Check the cylinder head core plug for evidence of 
leakage. 

)!li) CH":K DIAGONALLY 

CHECK ACROSS CENTER 6262 

Fig . IO-Ch ecking Flafness of fh e Cylinder Head 
Gasket Surface 

6264 

Fig. I I-Checking Flafn ess of fh e Infak e Porf 
Mating Surfaces 

(2) REPAIRS . R emove a ll burrs or scratches with 
an oil stone. Replace the head if it is cracked. 

If the cylinder head core plug leaks, replace it as 
indicated for the particular engine. 

c. Valve Mechanism. 
The two types of valve assemblies used in the truck 

engines are the rotating-type (fig. 12) and the free­
turning-type (fig. 13). Table 1 lists the valve types 
peculiar to each engine. Those engines incorporating 
umbrella-type valve stem seals are also designated in 
T able 1. 

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

(1) CLEANING AND INSPECTION. Before remov­
ing the valve assemblies from the cylinder heads, per­
form a cylinder head leak test to determine if the 
valves are seating properly. Turn the cylinder head on 
its side and pour solvent into the ports. If the solvent 
leaks past the valve seats, the valves are not seating 
properly. 

Disassemble the cylinder head. Discard umbrella-type 
valve stem seals, and replace wi~h new seals. Scrape 
and/ or wire brush carbon from the head and stem of 
the valves. Remove varnish from the valve stems. Care­
fully clean all carbon from the valve seat with a wire 
brush. 

Table I-Valve Parfs Peculia r fo Each Engine 

Engine 
Umbrel la Rotating Free Turning 

Seals Valves Valves 
( Cubic Inch) 

Int. Exh. Int. E xh. Exh. 

223 Yes Yes Yes Yes 

239 Yes Yes Yes Yes 

256 Yes Yes Yes 

279 Yes Yes Yes 

317 Yes Yes Yes 
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VALVE_RING SLEEVE\ LOCKS 

'~~Oll S~~~~ . ~ ~ ~ 
, VLE ~ 

VALVE SPRING RET AIHER 6074 

fig. J 2-Rotating-Type Valve Assembly 

VAlVE- G505 

';~ @Y~ ~cJ~r'©) 
CAP- 6550 SPRING- G513 1387 

fig . J3-free Turning-Type Valv e Asse mbly 

Check the valve for evidence of imperfect seating, 
heavy discoloration, burning or erosion, or evidence of 
warpage. Check the valve face runout (fig. 14), and 
also check the face for pits and grooves. Inspect the 
ends of the valve stem for grooves or scores. 

Inspect the valve springs for cracks or other signs of 
failure. M ake sure the ground surface of the spring is 
flat. Check the valve spring pressure ( fi g. 15 ) and the 
valve spring free length. 

Check the valve spring retainers for wear or signs of 
failure. Check the tapered seat where the va lve locks in 
the retainer. These locks are split, and wear may be 
noted by ridges left between the ha lves of t he locks. 

Check the exhaust va lve seat insert (256, 279, and 
3 17 cubic inch engines) for looseness or signs of exces­
sive wear. 

Check the I. D. of the valve guides (fig. 16) a nd the 
O. D. of the intake and exha ust valve stems (fig. 17) 

a...-- ""nou' Gauge 

6266 

fig. J 4-Valve face Runout Check 

Valve Spring 

Te5ter ---. 

PRESSURE 

Fig. 15- Valv e Spring Pressure Check 

6267 

aga inst specifications. If the clearance is not within 
limits, and the diameter of the valve stem is on the 
lower limit, select a new valve with a stem diameter on 
the upper limit. If the clearance is sti ll not within limits, 
ream the valve guide (fig. 18) for the next oversize 
valve stem. 

Check the valve seat runout and the valve seat width 
as shown in figs. 19 a nd 20. 

D iscard any defective valves, springs, locks, or 
retainers. 

(2) REFACINC VALVES . Grind the valve face at 
a 45 0 angle on a valve grinder (fig. 21). Grind off only 
enough stock to remove pits and grooves from the valve 
face. 

If the edge of the valve head is less than 'l:winch 
after grinding, replace the valve. 

Dial Hale Gauge 

6268 

fig. J 6-Measuring 1.0. of the Valve Guide 
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6269 

fig. 17-Measuring O.D. of Valve Stem 

If the valve face funOut exceeds specifications, grind 
the valve face. If the run cut sti ll exceeds specifications 
after grinding, discard the valve. 

Grind a ll grooves or score marks from the valve 
stem ends. H owever, do not remove more than 0.010-
inch from the end of the stem. 

(3) REF ACING VALVE SEATS. Grind the valve 
seat with a grinder (fig. 22). Remove only enough stock 
to clean up pits or grooves in the seat. If the va lve 
seat width exceeds specifications (figs. 23 or 24), re­
move just enough stock from the top and bottom edge 
of the seat to reduce the width. U se a 30 0 angle wheel 
to remove stock from the bottom of the seat and a 
60° angle wheel to remove stock from the top. K eep 
the seat as near to the center of the valve face as 
possible. 

After refaeing valves and seats, it is good practice 
to lightly lap in the valves with a medium grade 
lapping compound, to match the seat and the valve. 

(4) VALVE SEA T INSERT REPLACEMENT. To 
remove the exhaust valve insert from the 256, 279, 

fig . 18-Reaming Valve Guides 

Gauge 

~ __ puot fa, Rema,ing and 
Installing Gauge 

fig . 19-Valve Seat Runout Check 
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a nd the 3 17 cubic inch engines, invert the head and in­
sert a drift through the exhaust valve port, then drive 
the seat out. 

Counter bore the insert recess to specifications in the 
manner shown in fig. 25. Cut slightly (0.00 1-0.002 inch) 
below the old counterbore depth to clean up this face. 
Clean out chips and a ll oil from the recess. 

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 in­
sert into the counterbore until it is fully seated. Do 
not peen the area around the insert. R eface the new 
valve seat insert. 

CAUTION: The inslnllalion of Ihe illSerl musl be 
perjorrned irnrnelliately on removal oj tlte 1,001 and 
insert from the dry ice. Protect the hands with 
gloves when handling 'h e chilled insert and tool. 

d. Valve Lash Adjustment. 
Valve lash is adjusted by means of the set screw 

and lock nut located on the push rod end of the rocker 
arm. If the cylinder head or the rocker mechanism has 
been removed and installed, it will be necessary to 

fig. 20-Measuring Valve Seat Width 



Section 5-Rocker Mechanism, Cylinder Head , Va lves, Va lve lash Adjustment, and Valve Timing 19 

Fig. 21-R efacing Valve s 

make a preliminary adjustment before starting the e n­

gine. If the valve lash adjustment is made for the pur­

pose of engine tune-up, omit step (a) and proceed with 
step (b) under the procedure for the applicable engine. 

( 1) 6·CYLlII'DER ENGINE. 
(a) PRELIMINARY ADJUSTMENT. R emove the valve 

rocker arm cover. Rotate the crankshaft until N o. 1 
piston is near top dead center ( T .D.e. ) at the end 

of the compression stroke. 

30° ANGLE WH EEL 
FOR BOnOM OF SEAT 

60° ANGLE WHEEL 
FOR TOP OF SEAT 

Fig. 22-Refacing Valve Seal 

6272 

REFER TO SPECIFICATIONS 

6292 

Fig . 23-Va/ve Seal Widlh 

NOTE : 11'0.1 piston is nell. T.D.C. at the end of I.he 
co m, pression stro k e when bo th 'valves are closed and 
th e timin g nwrk on tlt e c rankshaft clantpe r is in lin e 
wilh I.he pointe r . 

Check the intake a nd exhaust valve lash for N o. 1 
cylinder with a feeler gauge (fig. 26). If the lash is not 
to specifications, loosen the adjusting screw until this 
clearance is obtained. Tighten the lock nut without 
moving the adj usting screw. 

/'"~r REFER TO SPECIFICATIONS 

VAlV SEAT 

Fig. 24-Exhausl Valve Sea' Widlh­
Inserl -Type Seal Shown 

6293 

M ake two chalk m arks on the crankshaft damper 
120 0 away from the timing mark ( 120 0 represents 1/3-
turn of the crankshaft or 1/3 of the way around the 
damper circumference). 

Turn the crankshaft 1/3-turn in the direction of 
rotation, and check the valve lash of No. 5 cylinder. 
R epeat this operation for N o.3, N o. 6, N o.2, and No. 4 
cylinders. 

COUNTERBORE TO ENGINE SPECIFICA liONS 

~2'~--~-------------t~~~~ EXHAUST 
VALVE PORT 

6294 

fig. 25-Counterbore for Oversize Insert 
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Combination Adjusting Tool 

Feeler Gouge 6210 

Fig . 26-Valve Lash Ch eck 

(b) FINAL ADJUSTMENT. Run the engine for approxi­
mately 30 minutes at 1200 r.p.m. Check the valve 
lash for conformance to specifications (fig. 27) with 
the engine idling. Adjust the lash, if necessary. Install 
the valve rocker arm cover using a new gasket, if neces­
sary. Do not ti ghten the cover nuts to more than 2.0-2.5 
foot-pounds torque, or the cover will be distorted. 

(2) 8-CYLINDER ENGINES. 
(a) PRELIMINARY ADJUSTMENT. R emove the valve 

rocker arm covers. R otate the crankshaft until N o. 1 
piston is near T op D ead Center (T.D.C.) at the end 
of the compression stroke. 

NOTE: No.1 pis/.o" is " ear T.D.C. at 'he e"d of tIle 
compression sl.ro k e wil en both valves are closed 
ami I.he tim ing m.ark on the crankshaft pulley is in 
lin e w;lh the pointe r. 

Check the intake valve lash for conformance to 
specifications. 

Fig . 27-Valve Lash Check 

NOTE: To eliminote the possibility of interference 
with I.he ex /wust m.anifolds while adjusting I.he varve 
lash , bend th e proper gauge f eeler stoch:. 10 a 60° 
angle about on e inch fronl. th e end. 

Loosen the lock nut, and adjust the screw to spe­
cifications. T ighten the lock nut without moving the 
screw. Tighten the nut to 30-35 foot-pounds torque. 
Check and adjust the exhaust valve lash to specifica­
tions in the same manner. 

R epeat the procedure for each set of va lves, turn­
ing the cra nksha ft V4-turn while checking the valves 
in the fir ing order ( 1-5-4-8-6-3-7-2 ) . 

(b) FINAL ADJUSTMENT. Run the engine for ap­
proximately 30 minutes at 1200 r.p.m. Check the va lve 
lash with the engine idling, as shown in fig. 26 or 27. 
Adjust the lash, if necessary. 

Install the valve rocker arm cover using a new gasket, 
if necessary. Tighten the cover nuts to 2.0-2.5 foot­
pounds torque. D o not exceed the t orque limit or the 
cover wi ll be distorted. 

e. Valve Timing. 
Valve timing checks should be made when poor 

engine performa nce is noted, and all other checks, such 
as carburetion, ignition timing, etc. fail to correct the 
trouble. 

The following procedure for checking valve timing 
is taken on the opening side of N o. 1 intake cam lobe. 
At this point a 1 degree change of the crankshaft is 
approximately equal to .00 I -inch change in cam lift. 

R emove the valve rocker a rm cover on the 6-cylinder 
engine. On a-cylinder engines, remove the right valve 
rocker arm cover. 

Turn the engi ne over until N o. 1 intake tappet is 
on the heel of N o. 1 intake cam lobe. (If the No. 1 
valve is operating rotate the crankshaft one turn) . 

BE SURE 
TO PlACE 

IN DICATOR TIP 
IN CENTER 
Of PUSH 
ROD 

Fig. 28-Camshalt Lobe Lilt Check 



Section 5-Rocker Mechanism, Cylinder Head, Valves, Valve lash Adiustment, and Valve Timing 21 

Back off on the No. 1 valve adjusting screw and 
push the rocker arm to one side, then install a dial 
indicator as shown in fig. 28. Zero the dial indicator, 
then rotate the engine slowly until the desired lift is 
obtained, as tabulated in Table 2. Compare the degrees 
on the pulley to the specifications. 

If the valve timing is not within specifications, make 

sure the timing pointer has not been bent. This is done 

by bringing No. 1 piston to T.D.C. and noticing if the 

timing pointer is in alignment with the T .D.C. mark 

on the crankshaft pulley. If the pointer is not at fault, 

it will be necessary to check the followin g items in the 

order of accessibility: timing chain; camshaft sprocket; 

crankshaft sprocket; camshaft; crankshaft pulley; and 

crankshaft. 

Engine 

223 

239 

256 

279 

317 

Table 2-Valve Timing Specifications 

Camshaft Intake Tappet Lift ( Opens) 
A t Crankshaft Degrees ( B.T.D.C. 

EBP-62s0-C 
13 ° BTDC With .013 Cam 

Lift 

ECE-62 sO-A 
8° BTDC With .015 Cam 

L ift 

ECE-62s0-A 
8 0 BTDC With .015 Cam 

Lift 

EAM-62s0-D 
18° BTDC With .010 

Cam Lift 

EAM-62s0-D 
18° BTDC With .010 

Cam Lift 

6. CAMSHAFT SPROCKET, CAMSHAFT, AND CAMSHAFT BEARINGS 
Procedures for the inspection and repair of these 

components are conta ined in the followin g paragraphs. 

a. Camshaft Sprocket and Timing Chain. 
Before the timing chain is removed, measure the 

outward deflection from a straight line of the slack side 
of the chain (fig. 29). If the outward deflection exceeds 
V2 -inch, replace the timing chain. 

(1) INSPECTION. Remove the camshaft sprocket 
and timing chain. Inspect the sprocket for broken, 
chipped, or worn teeth. Check the timing chain for 
loose or worn link pins. 

(2) REPAIRS. Replace a sprocket that has broken, 
chipped, or worn teeth. Replace a timing chain that 
has loose or worn link pins. 

b. Camshaft and Camshaft Bearings. 
The camshaft must be replaced when the lobes are 

worn to such an extent that the cam lobe li ft (intake 
and exhaust) is less than the minimum allowable toler­
ance. Check cam lift with a dial indicator as shown in 
fig. 28. It wi ll be necessary to fabricate a clip to hold 
the push rod. The clip shown in fig. 28 is made from 
banding iron. 

(1) INSPECTION. Before the camshaft is removed, 
check the end play for conformance to specifications 
using a dial indicator in the following manner: 

Push the camshaft toward the rear of the engine. 
Place a dial indicator against the front side of the 
camshaft flange. Set the dia l to zero, then pull the 
camshaft forward. Compare the dial indicator reading 
with specifications. 

Remove the camshaft. Thoroughly check the cam­
shaft for cracks with a magnifying glass. Examine the 
lobes for pitting, scoring, and signs of abnormal wear. 
Check the lobes with a micrometer. Suspected worn 
lobes should be compared with a good lobe to be sure 
diagnosis is correct. Measure the journal for wear and 

out-of-roundness. Measure the camshaft front bearing 
to journal cleara nce for conformance to specifications. 
Check the distributor drive gear for broken or worn 
teeth. Check the fuel pump eccentric for wear. 

(2) REPAIRS. R eplace a ll camshafts that have 
cracks or severely scuffed or scored lobes. Remove light 
scuffs or scores with a hard Arkansas stone, then polish 
the lobes with crocus cloth. Remove raised meta l from 
sma ll nicks and abrasions elsewhere on the camshaft in 
the same manner. 

If the front journal to bearing clearance is excessive, 
it can be assumed that a ll 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. 

If the end play is excessive, replace the thrust plate 
and/ or spacer. 

FIRST TAKE UP SLACK OF 
POSITION OF CHAIN SHOWN IN DOnED OUnINE. THEN, TAKE UP 
SLACK ON DRIVING SIDE OF CHAIN AND MEASURE SLACK SIDE. 1781 

Fig . 29-Timing Chain Dellection Check 
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7. FLYWHEEL, CRANKSHAIT, MAIN BEARINGS, AND CONNECTING 
ROD BEARINGS 

Procedures for t he inspection a nd repair of these 
components are contained in the following paragraphs. 

a. Flywheel. 
The flywheel a nd ring gear are a shrink fit and are 

replaceable as separate parts. 
(1) INSPECTION. Check the flywheel face run­

out with a dial indicator (fig. 30). If the runout ex­
ceed. O.OOS-inch, remove the flywheel , and check the 
runout of the crankshaft mounting flange. It will be 
necessary to remove the crankhaft if the flange requires 
machining. 

Inspect the ring gear for worn, chipped, or cracked 
teeth. Check the ring gear run out as indicated in fig. 3 1. 

(2) REPAIRS. If the flywheel runout exceeds 
O.OOS-inch a nd the flange is not at fault, the flywheel 
should be replaced or machined. Machine the friction 
surface of the flywheel if it is scored. If it is necessary 
to remove more than O.04S-inch of stock from the 
original thickness, the flywheel should be replaced. 

If the ring gear teeth are chipped, broken, cracked, 
or worn, or if the runout exceeds O.OIO-inch, 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 flywh eel. 

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

Fig . 30-Flywheel Runoul Check 

H eat the new ring gear evenly until the gear ex­
pands enough to slip onto the flywheel , then position 
the gear on the flywheel. M ake sure the gear is seated 
properly against the shoulder. 

CAUTION: Do not heat allY portion of the gear to 
a tem,perature higher than 500 0 F. If I.his lim.il. is ex­
ceeded, the temper will be rem.oved front the ring gear 
teet./". JPhen the new ring gear is installed perform, 
a rUllout check on the ring gear and flywheel. 

h. Crankshaft. 
(1) CLEANING AND INSPECTION. Before the crank­

shaft is removed, check the end play for conforma nce to 
specifications using indicator in the following manner: 

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

After removing the crankshaft, wash it in a solvent, 
and blowout the oil passages with compressed air. 
Examine the shaft with a magnifying glass for cracks or 
other signs of failure. 

M easure each crankpin and journal diameter for con­
formance to specifications. Check the shaft for proper 
taper and out-of-roundness a t several places around 
the circumference. , 

• 

6084 

Fig. 3J-Ring Gear Runoul Check 
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Fig. 32-Bearing Failure-Lack of Oil 

(2) REPAIRS. If the end play is not within speci­
fications, replace the number three main bearing. 

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

If the pins or journals are out-DC-round beyond the 
specified limits, the shaft should be ground for the 
next undersize bearing. Calculate the correct undersize 
bearing to be used as follows : 

EXAMPLE: 'I the main bearing journal will "clean~ 
up" before it is ground to 2.499-0.010 = 2.489 

Fig . 33-fat;gue failure of Bearing 

inches diam.eter, finish it to I.hal dianlcter, ancI in· 
stall 0.010 undersize bearings. 

CAUTION: Never grind journals or crankpins in 
excess of 0.030-inch undersize . 

Always reproduce the same radii in the corners of 
the pin or journa l that existed originally. Too small a 
radius may result in crankshaft failure, while too large 
a radius will result in bearing failure. 

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 polish­
ing agent. 

c. Main and Connecting Rod Bearings. 
Steel-backed, copper-lead bearing inserts are used 

for both main and connecting rod bearings. Check the 
bearings for scratches, improper seating, evidence of 
radius ride, and worn overlay. Examples of bearing fail­
ures are illustrated in figs. 32-37. R eplace all defective 
bearings. 

( 1) FITTING lI1AIN AND CONNECTING ROD 
BEARINGS- PLASTIGAGE lI1ETHOD. The following 
procedure applies to fitting main bearings with the 
engine either installed on a workstand or in the vehicle. 

If the bearing fits are to be checked with the engine 
in the vehicle, it wi ll be necessary to support the weight 
of the crankshaft. Support the weight of the crankshaft 
with a small jack positioned to hold the crankshaft up­
ward against the block half of the main bearing inserts. 
The jack should be placed to bear against the crank-

Fig. 34-Bearing Scratch.d by Dirt 
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OVERLAY GONE 

Fig. 35-Bearing failure-Tapered Journal 

shaft counterweight adjoining 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 bearing 
inserts. 

NOTE: It is necessary to support the weight of the 
crankshaft when checking ,nain bearing clearances, 
in order to prevent the weight of the crankshaft front 
compressing the Plastigage, therelJY providing an 
erroneous reading. 

Place a piece of Plastigage, the full width of the 
bearing cap insert, on the bearing surface (or on the 
crankshaft journal if the engine is inverted) about 

Fig. 36-Beoring Showing Radius Ride 

Fig . 37-Bearing Bright Spots-Improper Seating 

V.-inch off center. Install the cap and tighten the bolts 
to specifications. 

CAUTION: Do not turn the crankshaft while the 
Plastigage is in place . 

R emove the cap, and check the width of the Plasti­
gage, at the widest point, with the Plastigage scale (fig. 

38). 
If the clearance is not within limits, try another 

selective fit bearing to bring the clearance within the 
desired limit. Red marked bearings increase clearance, 
blue marked bearings decrease clearance. If the various 
selective fit bearings do not bring the clearance within 
specifications, it will be necessary to regrind the crank­
shaft journals and install undersize bearing inserts. 

NOTE: Normally, Ina in bearing journals wear evenly 
and are not out-oj-round. However, if a bearing is 
being fi-tted to an out-o I-round journal, be sure to 
fit th.e bearing to the maximum diameter of the 
journal. If the bearing is fitted to the minimum dia-

fig. 3B-Measuring Plosfigoge 
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meter wit.1I nlini1l1UlIl clearance, interference 1nay re­
twit , causing all. early failure . It. is lI o t reconl1nendecl 
that bearings be fitt ed to a crankshaft journal which 
is "lore than O.OOl·in ch out-oj-round. 

(2) THR UST BEARING ALIGNMENT . I nstall the 
main bearing caps, except the thrust bearing cap, and 
tighten the cap bolts to specifications. I nstall the thrust 
bearing cap with the bolts finger-tight, then pry the 
crankshaft forward to properly position the thrust sur­
face of t he upper ha lf of the bearing. While holding t he 
crankshaft forward, pry the thrust bearing cap to the 
rear. This will a lign the thrust sur faces of both ha lves 
of the bearing. Retain the forward pressure on the 
crankshaft, and tighten the cap bolts to specifications. 
Check t he cranksha ft end play. 

(3) REPLACING REA R M AIN BEA RIIVG OIL 
SEALS. Remove the rear main bearing and journal 
oil seal from the cylinder block. Remove the old seal­
ing material, and clean the seal groove in the cylinder 
block. Repeat this procedure for the oil seal retain­
ing cap. Remove the oil seal retaining cap to block 
seals. 

Install a new journal oil seal in the cylinder block 
as shown in fi g. 39. The cylinder block journa l seal and 
the retaining cap journal seal must be cut flush with­
out any frayed edges overlapping. Install a new journal 
seal in the oil seal retaining cap as shown in fi g. 40. 
Install new retaining cap to cylinder block seals with 
an O.OBO-inch overlap. Lubricate the seals with grease 
to reduce friction. 

Tool- T5 2T-670 1-AJD (279 or 3 17 cubic inch engine) 

Fig. 39-Rear Journal Oil Seal to Cylinder 
alack Installation 

6295 

Tool- T52L-6701·AGD 
(223, 239, or 256 
cubic inch engine) 

T 52T ·670 I-AJD 
(279 or 3J7 
cubic inch engine ) 

Fig. 40-Rear Journal Oil Seal to Seal Retainer 
In stal'ati on - Typical 

6296 

NOTE: 0 11. 239 and 2.56 cubic inch eng ines, dip the 
re lainer to cylinder IJ/ock seals in light eng ine oil, 
then im.m.etliately in.dall them, in tire re tainer . II. "tay 
be necessary 1,0 tap I,he seals into place the last ~­

inch of travel. 

Install the crankshaft and main bearing caps and 
inserts. Install the oi l seal retaining cap guide studs 
into the cap bolt holes in the block. On 279 and 3 17 
cubic inch engines, install the oi l seal retainer and seal 

Fig. 41-0il Seal Retaining Cap Installation-
279 or 317 Cubic Inch Engine 
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assembly with the tool shown in fig. 41. This tool is 

not required on the 239 or 256 cubic inch engine. In­

stall the two screws that retain the cap to the cylinder 

block. 

NOTE: Check th e retainer to cylinder block seal 

Jor leaks. S quirt a jew drops of oil into the corners 
of the seals on the inside of the cylinder block. Blow 
compressed air into the seal corners from th e in­
side of lhe block. If oil seeps past I.h e seal, remove 
the seal retainer. Be sure all mating surfaces are 
clean. In stall new seals and rep eat the air tesL. 

8. OIL PAN, OIL FILTER, AND OIL PUMP AND PRESSURE RELIEF VALVE 

The inspection and repair procedures applicable to 
the above components are presented below. In addi­
tion, the removal, disassembly, assembly, and installa­
tion procedures for the oil filter are given, inasmuch as 
these procedures are applicable to all engines. 

a. Oil Pan. 
R emove the oil pan. Scrape any dirt or metal part­

icles from the inside of the pan. Scrape all old gasket 
material from the gasket surface. W ash the pan in a 
solvent and dry it thoroughly. 

Check the pan for cracks, holes, damaged drain plug 
threads, a loose baffle, or warped gasket surface. 

R epair any damage, or replace the pan if repairs 
cannot be made. 

h. Oil Filter. 
The full flow-type oil filter, used on all engines, 

filters the entire output of the pump before the oil 
enters the engine lubrication system. 

A built in by-pass provides oil to the system in case 
the filter element becomes clogged. The by-pass is 
located in the hollow center bolt and consists of a 
spring loaded valve. When the element is clean and 
oil will flow through it, the pressure difference be­
tween the inner and outer faces of the valve is not 
great enough to overcome the spring pressure behind 
the valve. When the element is dirty and will not 
permit a sufficient flow of oil, the pressure on the 
inner face of the valve drops, and the pressure differ­
ence between the valve faces is enough to cause the 
valve to open. Oil then by-passes the element, thereby 
maintaining a supply of oil to the engine lubrication 
system. 

(1) REMOVAL. Remove the filter from the bottom 
of the vehicle. Place a pan on the floor directly under 

\\\~ 
BY·PASS 
VALVE 
SPRING 

BY· PASS VALVE 

.--'''_". HOUSING 

.... "rK'Nv RETAINER 

GASKET 

f iLTER 6 ADAPTER 
. FiniNG 

ANTI-ORAINBACK. \ 
DIAPHRAGM 6080 

Fig. 42-0il Filter-Disassembled 

the filter. Remove the filter center bolt, then remove 
the filter assembly and gasket. 

(2) DISASSEMBLY. R emove the filter element, 
neoprene gasket, spring, a nd seat, then remove the 
center bolt and fibre gasket from the cover. Discard 
the filter element and a ll gaskets. The o il filter is shown 
disassembled in fig. 42. 

(3) CLEANING. Wash a ll parts in a solvent and 
dry them thoroughly. M ak e sure a ll the openings in 
the center bolt are clean. 

( 4) ASSEMBLY. Install a new fibre gasket on the 
center bolt, then place the bolt through the filter hous­
ing. Install the spring a nd spring seat assembly on 
the bolt, making sure the seat tangs are engaged 
in the spring. Install a new neoprene gasket and a 
new filter element over the center bolt. 

(5) INSTALLATION. Be sure the two elongated 
holes in the oil filter diaphragm are a t the top, when 
positioned on the block, as shown in fig. 43. Install a 
new neoprene gasket in the filter housing recess. Place 
the filter assembly in position, and thread the center 
bolt into the adapter, finger-tight. Rotate the filter as­
sembly slightly, in each direction, to make sure the 
gasket is seated evenly. Tighten the center bolt to 
20-25 foot-pounds torque. 

6081 

Fig. 43-0il Filter Diaphragm Posilion 
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With the engine at normal operating temperature 
and operating at fast idle, check for oil leaks past the 
housing gasket or around t he center bolt gasket. If 
oil leak"s past the housing gasket, check the housing 

for proper seating. If oil leaks past the center bolt 
gasket, check the center bolt for proper torque. 

c. Oil Pump and Pressure Relief Valve 
Remove and disassemble the oil pump and pressure 

relief valve. Wash all parts in a solvent and dry them 

thoroughly. Use a brush to clean the inside of the 
pump housing and the pressure relief valve bore. B e 
sure all dirt a nd chips are removed. Remove all old 
gasket material from the pump body and cover. 

Check the pump housing for damage or excessive 
wear. Check the pump gear teeth for damage or wear. 
Check the compression of the relief valve spring. Check 
the relief valve clearance in the relief valve bore. 
Check the driven shaft clearance. 

Replace a ny worn or defective parts. 

9. CYLINDER BLOCK, PISTONS, PISTON RINGS, AND CONNECTING RODS 

Procedures for checking the cylinder block; for clean­
ing, inspecting, and fitting pistons; for fitting piston rings; 
and for checking connecting rod a lignment are given 
below. 

a. Cylinder Block. 
Make a thorough check for cracks. Minute cracks 

not visible to the naked eye may be detected by coat­
ing the suspected area with a mixture of 25 0/0 kerosene 
and 75% light motor oil. Wipe the part dry and im­
mediately apply a coating of zinc oxide dissolved in 
wood alcohol. If cracks are present, the coating will 
become discolored at the defective area. 

Inspect the cylinder bores for scores. Check the 
cylinder bore for taper, out of round, and wear. Use a 
cylinder bore gauge, telescope gauge, or inside micro­
meters. Measuring the cylinder with a cylinder bore 
gauge is illustrated in fig. 44. Only experienced person­
nel should be permitted to take these measurements. 

Rebore the cylinder when the taper and/ or out-of­
roundness exceed the maximum allowable tolerances. 

b. Pistons, Piston Pins, and Rings. 
Before removing a piston from the engine, remove 

any ridges that may be present along the upper part 
of each cylinder as follows: 

Move the piston to the bottom of its travel, and 
place a cloth on the piston head to collect the cuttings. 
Remove the cylinder ridge as shown in fig. 45, accord­
ing to the instructions furnished by the manufacturer 
of the ridge cutter being used. 

CAUTION: Never cut into the ring travel area in 
excess of 1/ 32 inch wlren removing ridges. 

Remove the ridge cutter from the cylinder bore. 
Turn the crankshaft until the piston is at the top of 
its stroke and carefully remove the cloth with the 
cuttings from the piston head. Remove the pistons. 

(1) CLEANING AND INSPECTION. Clean the 
piston ring grooves with a ring groove cleaner (fig. 46). 
Clean the piston in solvent. Do not use a caustic clean­
ing solution. Make sure the oil ring slots (or holes) 
are clean. 

Inspect pistons for fractures at the ring lands, skirt, 
and pin bosses. Spongy, eroded areas near the edge of 
the piston top, usua lly on the side opposite the valves, 
are caused by detonation, or pre-ignition. 

Inspect the piston pins for signs of fracture or etch­
ing. Check the pin for proper fit in the piston and rod 
bushing. 

(2) REPAIRS. R eplace pistons showing signs of 
excessive skirt clearance, wavy ring lands, fractures 
or damage from detonation. 

Replace piston pins showing signs of fracture or 
etching. Piston pins that show wear or fit loosely in 
the piston or rod bushing should be replaced. Replace 
all piston pin retainers. 

(3) FITl'lNG PISTONS. To fit a piston in the 
cylinder bore, attach a tension scale to the end of a 
feeler gauge ribbon which is 1/2-inch wide and which 
has the proper thickness. Position the feeler on the 
side of the piston 90° from the piston pin hole. In­
vert the piston, then push the piston and feel er into 
the bore so the end of the piston is approximately 5f8-

inch below the top of the block. Keep the piston pin 
bore paralle l to the crankshaft axis. Hold the piston 
and pull out the feeler ribbon, noting the reading on 
the pull scale (fig. 47). 

If the scale reading is greater than the maximum 

• 
Fig. 44-Measuring Cylinder Bore 
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Fig . 45-Cylinder Ridge Removal 

allowable pull, check for a damaged piston, try a new 
piston, or hone the cylinder bore to obtain the proper fit. 

If the scale reading is less than the minimum allow­
able pull, try another piston. If none can be fitted, re­
bore the cylinder to the next oversize piston. 

NOTE: All pistons are tir e same weight, bo th sland· 
ard and oversize; th ere/ore pisl.ons of variolJ,s sizes 
can be interm,;xeci without upse/,l ing en gin e IJal· 
ance. Rebore only the cylinder or cylin fl e rs which 
require it. 

(4) FITTING PISTON PINS. The piston pin should 
have 0.0001-0.0003 inch clearance in both the connecting 
rod and the piston. 

If the piston pin hole must be reamed, use an expan­
sion-type piloted reamer. Place ~he reamer in a vise 
and revolve the piston around the reamer. Set the 
reamer to the size of t he pin bore, then expand the 
reamer slightly and trial ream the pin bore, using a 
pi lot sleeve of the nearest size to maintain al ignment 
of the bores. 

CAUTION: Take a very lighl cuI. 

Check the reamed hole size, using the piston pin for 
the piston being reamed. If the bore is small , expand 
the reamer slightly and m ake another tria l cut. R epeat 
the procedure until the proper fit is obtained. 

(5) FITTING PISTON RINGS. Install the ring in 
the cylinder bore. I nvert the piston, and use the top 

Groove C/eoning Tool 
T52L - 6110- AAO 

Fig . 46- CJeaning Ring Grooves 

6097 

13 __ -- Pis/on pull scale 

Thickness scale 

6215 

Fig . 47-Piston Fit Check-Typical 

to push the ring about ha lfway down the bore to square 
the ring. M easure the ring gap with a feeler gauge. 

B e sure to identify the rings with the piston and 
bore in which they are to be u sed. 

Check the ring to groove side clearance with the 
ring installed on the proper piston (fig. 48 ). 

Whenever piston rings are installed in a used cylin­
der, the uglaze" on the bore should be removed to aid 
in ring seating. 

c. Conn ecting Rods. 
(1) CLEANING AND INSPECTION. Clean all parts 

and passages in solvent. N ever use a caustic cleaning 
solution. R emove the bearing inserts (identify them 

Fig. 48-Ring Clearance Check 
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